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Calico   Printing.  Paper  Staining  and   Bleaching.    (Class 

VI  i 18,  80,  13*,  177  261,  287,  380.  !«'.".  5*1,  63*,  69*.  762, 

832,  B19,  linn 

Laboratories.  Oil-Bath  for.    (Wbiteley)  521 

Machines.    (P)  Bobortshaw  (illns.)  766 

Machines,  Injection  Tubes  fur.    i  l'i  Graemiger  and  others  n 

Mordant  for  Black.    (PJ  Marriott  MS 

Phe ii. mi.  Theory  of  Various.    (Vignon) 635 

The  Tl rv  of.     (Vignon) 684 

TheTheon  of.    (Wilt) ■»'•! 

With  Vniline  Black.    (Oesterr) 160 

With  Indigo.    (P)  Braithwaite ISO 

Yam.  ipparatus  for.    (P)  Peck  15 

Dyes  (Class  IV.  i     in.   130,248,364,  166,635,031,690.754,  827,013,998 

Benzidine,     ( Brasch  and  Frpyss) 915 

Colouring  Paper  with  Coal-Tar.    (Papier  Zeit.) 921 

Examination  of  New    Hydroxyanthraquinoi itter- 

in  inn  I ■ 157 

Past  and  Punitive,    (Hun il) 832 

Pastness  of  Aniline  Black.    (Evans) ''U 

Fluorescent, of  the  Qu  GroupII.    (Fischer  nml 

Busoh) M« 

Mordanted    with    Chromic   Oxide,    A    "Discharge  '    for. 

(Schmid) 1S4 

New.     (Chem. Zeit 185 

n. in  ii: i  fluorescent.    (Fischer) 585 

iin  Hi,  Tetraxo.    i  Werner) B16 

Produotionof Ak>.    il'i  wilicox.    From Farb. vorm. Bayer 

a  Co 760 

Production  ol  la  ,fr Imido-Azo  Compounds.   (P)John- 

&on.     From  The  Badische  Vuilin  und  SodaFabrik..., 

Reserve  for  Basic  Coal  Tar.    i  Prud'homme) 360 

Btmultaneous  Employment  ol  Vegetable  and  Coal-Tar,  lor 

Produi  in.-  l.ivi  Colours.    (SoxbletJ 7i;i 

Dyestuff,  Production  ol  a  Pfi  a  Blue  Basic,   I  P)  Johnson.   Prom 

The  Badische  \nllin  und  Sods  Pabrik 70! 

Dyeatuffa   from  Sulphonated  Thionines.      (P)   Pitt.      Prom 

Caasella  and  Co 917 

Manufacture  of     IP)  Pitt.    Prom Cassella and  Co 852 

Manufacture  ol   Ixu,  and   Materials  therefor.    (P)   Pitt. 

l'i Cassella  and  Co 701 

Hanufaotnn  of  Fast.    (P)Willoox.    Prom  The  Farb.  Yorm. 

I    Bayer  and  Co '-'■' 

Manufacture  ol    Ni  «   Matei  ials  for   Pn  pa  (P) 

Johnsoi  .    From  Tho  Badische  Inilin  and  Soda  Fahr 
\l„,i,  (acture  ol  Substantive.      I  P)  Johnson.     I  i 

Badische  Anilin  and  Sods  Fabrlk 

N,  m  \ .,,,   i  in,  ni    Ui  rivative  for  Use  In  the  Mam 

,,[     (p|   Johnson.     Prom  The   Badische   Anilin  and 

Sods  I:. link 

Ortbo-Hydroxyii!  i     IZibellJ  •  ■  830 

Production  ol  a  Sow  Basi      r  use  in  Preparation  •  ■'.    I  PJ 

Johnson     Prom  Tho  Badische  knllin  and  Soda  Pabrik  769 

||, net  ion  ol  New  Substantive       P)  Johnson.    Prom  The 

lie  Anilin  and  Soda  Pabrik 760 

Synthesis  of.    (Hi  uma ll 

Dyow 1.  Minghite  and  Ind 

Dyewoods  and  their  Extracts,  1                                '     dcmanii  258 

I'ii  alvorl  and  Chaffer  —  38 


fa<;k 

Dynamite.    (Meyer)  7wi 

Rxplosions of.    (Chem.  lml  i  pis 

The  Anal]  ids  of.      Scheiding) 70 


Earthenware.    (Class  VIII.)  i    643, 899. 760, 

926, 1007 

1  fur.     (P)  Gchring iimp; 

Kilns  for  Firing.    (Pi  Dunnachic 548 

Trade,  application  ol  Mesure  and  Xouel's  Pyrometer  in. 

Ill"  hi ' 138 

Treatment   of    Minerals    l  >'•<!    in    Manufacture   of.    (P) 

Schultx 026 

.hi/.-  for.      ]'ii"iiiii'i.  z.'ii.i  411S 

Earth-Nut  Oil,  Examining  Olive-Oil  for.    (Holdo) 952 

1   i  -      -i   ■    tricitj  U  tci     i'    .!:■  ', 

1  ge  ill ■!.  1  iin  1  mm.  n:  of  Asu-Prcc  "  1  Harnaok  1 M0 

Eggs,  Preservation  uf.       P    Jtsseii 1021 

Elai  line  Te.it  for  Patty  Oils     (VI  illcmann) 800 

1  es.fi  1   Bal 

1.1   Decomposition  uf  Chrome  lr..n  tin-  by.    (Smith).  951 

Lai.ps,  Ineuuncscent.      I'   Gardner.     From  Keid 1  n: 

Lamps,  Incandescent.    (P)  Mills.    Prom  Edison 839 

Electrical  Insulating  Materials,  Manufacture  of.    il'i  Thame.  1013 

ricity,  Direct  Conversion  of  Heat  into.    (Guloher) Tn:, 

Fixal f  Nitiogonby.    (T.B.) v.is 

Meter,  Edison's.    (Blec  Rov.)  .S7-J 

I'm.-                   Ling  by  Gas  Batteries,    (P)  Dahl 1  w 

Twin-                       (Bidcal  and  Trotter) US 

no.   hemistry  and  Electro-Metallurgy.    (ChuwXI.)  ..    40.  1  »;■ 
262.372,  169  839,  935,1012 

Chemistry,  Rescarchi1*  in.     1  Bxnei   935 

Di-posil of  M.  in. v      (P)  pell  147 

Magnetic  Separators.    (P)  Askliut id  Wilson 7m; 

Metallurgical    Operations,    Ipparatus   for    Die   In.     il1) 

Hocpfner 

Metallurgy       Class  XI         19, 14S,  282,  372. 468,  563, 047,  70S,  776, 

15,  1012 

Metallurgy  o I  Uuminium.    [Minet] t:u 

Plating  Wire.    (PJ  [lemming 7m; 

Electrodes.    S«   Batl 

rolysis,  Apparatus  employed  In.    fPILe  Sueur tut 

Applical tive  Inalysis,    (Bonn) :•■:: 

Kanufacl    1    1    Oeflulon  hy.    [Pi  Kellner  (Ulus.J tv: 

1 1     lining  Zinc  hi      (P)  Elmore 146 

Uf  Melted  Haloid  Salts       P)  Bennerfell 117 

Oxirlal                               by.      Marshall) 1004 

1   ..'..!  1 1.  -      Sm  Battel 

P)  Hichardson  and  Holland ,v,:t 

Coating  ol  Metals,     (Pj  Baswell 146 

Dvcon  ■      lion,  Vpparatua  for.    IP)  Kellner 707 

aid  and  Pale ir id; 

Production  ol  Metallic  Sodium.     (P)  Qrabau H7 

Electrolytic  Solutions.    Sot  Batteries. 
1:1. 'mints     Set  Batl 

Blophant    I     ither ;.:.-, 

El le  Copper-Depositing  Process,  The.    1  Engineering.) 269 

Emery,  Substitute  for.    il'i  Hath 1011 

uanha,    (Arndt) i>s 

Emulsions,  Separation  of  Fats  from.     (PJ  Bellstroin  (illus.) . ,  :,i 

el  for  Metals,  G las».  and  Earthenware.    (P)  Gehring i<m>7 

Transparent  Cloisonne1.    (PJ  Blount,  Ward, and  Pishar....  7711 

Buamel8  for  Iron  and  other  Metals,    (Petrik) 138 

Pigments  fur  Making  MetaUioand  Coloured.    (PJ  Davii 

Bnamel-warn,  Kilns  for  Firing.    1  l'i  ParStt u.. 

mpoaition   and    Digestibility    uf.     (wHaon   and 

HarperJ ' 11;, 

Brdmengor's  High-Pressure  Test  tor  Cement 81] 

Erythrina  Broterol  Hassk,  Alkaloid  from.    (Qreshoff) 

Bschki  Method  ol  Determining  Sulphur  in  Coal,  The.  .  UotlioJ  (62 
Bspatto Grass,  Apparatus  fur   Incinermtina  Sjn-ni  Soda  Lyes 

Used  in  tlie  Boiling  of.      I'   Goodall -x: 

n,   Treatmcnl   of.  fur    Manufacture   <»f   Paper.     (P) 

Applcgarth 

Essences.    (ClassXX.)  ..    63,167.208  380  177,567,652,723,787,847, 

:'ii  1023 

"i  from  M '  '.    1  III.  1  

Ether,  Petroleum       EversJ 7M 

Btbyl-amldo^-naphthnphena                  Bicker) 866 

1   ■                                     .  :t:,.r, 
Beuxene,  P                    in  Commercial   Xylene.    (Noelting 

and  l':i  In  ni  > 91s 

Bergantenic  tcid.    1 1' iranx) 946 

ITampnor.    (Brflhl)  1026 

Bther   ni    Cinnamic     Vcid,   Production  '-r.     (PI   Imruy. 

Kr Thi                         Meister  I.  .ems.  and  ltruning  .  858 

Bthylc, Beoi  onand  Vpplication of  Cbloride 

*if.    (P)  Mills.    Prom  Gilliard,  Monnet, atid Carticr. . .  7!H 

Bthylflsetln,    (lleraig)  ■  1 

Blhylpropylbcnxene,     [WidmanJ 629 

Euphorbia  Lathyris,  Products  of  Seeds  of.    (Tahara) ).*,7 

I  in  linliii.  s.    Relations    "f.    !■►    Indulinos    and    Snfraninea. 

1  Kehmiann  and  Messiuger) 7.'. 7.  1001 
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Buxanthone.    (  Her/.ig) 913 

Evaporating   nncl   Concentrating   Apparatus.       (P)    Moirell 

( i  II  us. ) 241 

And  Distilling  Apparatus,    (l'l  Calliburc6s i«i7 

And  Distilling  Apparatus.    (P)  Foster sas 

Apparatus,    il'i  Harburn 681 

Apparatus,     (l'l  Poster 68S 

Apparatus.    (P)  Fryer 239 

Apparatus.    1 1')  Harvey 240 

Apparatus.     ( l'l  Herman 239 

Apparatus.     (P)  Kirkaldy 990 

Apparatus.     (P)  Lawrai From  Pick 024,749 

Apparatus.    (l'l  Lillie 760 

Apparatus,     (l'l  Mirrlees.     From  Yaryan 684 

Apparatus.    (l'l  Robertson  and  Ballingall 821 

Apparatus.    (P)  Thompson.     From  Wirth  and  Co 750 

Apparatus.     (Pi  Watson  and  Robertson ,vjs 

A pparatus.    (P)  Wilson 822 

Apparatus.  Continuous.     (P)  Schulz 240 

Apparatus  for  Salt  Water.     (P)  Kerr 419 

Apparatus,  Multiple,    (l'l  Slaiter 989 

Apparatus,  Vacuum.    (l'l  Burgess  and  Davis 750 

Pans,     (Pi  Fletcher H'-1 

Evaporators.    (P)  Haddan.    From  Evans  (illus.) 530 

Excursions 504,609 

Experiences,  Some  Laboratory.     (Gerland) 25 

Explosions  in  Gases.  The  Rate  of.    i  Dixon) 752 

In    Manufactories  of   Brown-Coal    Briquettes,  Causes  of. 

(Holtzwnrt  and  vim  Meyer)  (illus.) 750 

of  Coal-Dust  in  Artificial  Fuel  Factories 752 

Of  Powder,  Dynamite,  &c.     (Chem.  hid.) 94S 

Pretention  of  Coal- Hum.     (Meissner) 16S 

Explosive  Compound.    IP)  Gedge.    From  The  California  Ex- 
plosives Co 1029 

Compounds.    (P)  Walter 162 

Projectiles,  Manufacture  of.    llJ)  Martin 7:(4 

Shells,    (l'i  Merriam i';i 

Wave,  Propagation  of  the,  in  Liquidsand  Solids.  (Bertheloi  I  384 

Explosives,  and  their  Safe  Use  in  Mines.    (Soupart) 385 

Apparatus   for  Cutting  and   Delivering  Smokeless.    (P) 

Anderson 161 

Apparatus  lor  Manufacture  of.    (l'i  Maxim mi 

Composition  to  Control  and  Quench  Flame  of.    (l'l  Cocking  161 

Determination  ol  Strength  of  High.    I  Walke) nm 

Fifteenth  Annual  Report  of  11.  M.  Inspectors  of 57:: 

Improvi ni sin.    (P)  Lake.     Prom  Bmmens 184 

[mprovements  in.     ( l')  Trench 949 

Manufacture  of.     Il'i  Campion  and  Tonison- Woods 918 

Manufacture  of.    iP)  Johnson.    FromPieper 161 

Manufacture  of.    (P)  Lake.    From  Maxim 794 

Manufacture  of.    (P)  Lundbolm  and.  Hosie 484 

Manufacture  of.     (P)  Lnndholm  and  Sayers 57:; 

Manufacture  of.    (l'i  Thorn  and  others 855 

Matches,&c.      Class  XXII.)..  68,  160,270,384,  184,573,657,793, 

834,947,  1028 

Modern,  in  Relation  to  Health 7:>:s 

Process  and  Apparatus  for   Manufacture  of.    il'i  Lake. 

from  Maxim 484 

Smokeless,  and  Cartridges  made  thtrefrora.    (l'i  Mosehek 

:u n I  Brunner '94 

Export  Trade,  Use  of  Metric  Weights  and  Measures  in.   rr.ii.i  mo 

Exposure,  Ascertaining  Requisite  Time  of.    (P)  Ballard 159 

Effect  of,  on  some  Constants  of  Oils.    (Ballantyne) 29 

Exsiccators,  Error  in  tin'  Principle  of  Ordinary.    (Hempel)...  386 

Bxtra't  of  Coffee,  Production  of  Dry.    (P)  Barotte 200 

in  Mint  Preparation,  Raw.    (l'l  Niemann 1020 

Extraction  Apparatus.     (P)  Boult.    From  Boulel   Ills, Douard 

anil  Cool  amino 0S3 

Extractor,  Modihcd  Soxhlet.     (Henzold)  (illus.)  271 

Extracts.    (Class  XX.)...   63, 157,  268, 3S0,  177,667,652,723,787  st7. 

944,  1023 
Apparatus  for  Manufacturing,      (l'l   Boult.    From  lioulct 

lils.  Uouard  and  Contamiue 683 

From  Diplomatic  anil  Consular  Reports.      169,  281,  392,  191,  580. 

663.  SOU.  960,  L042 
Manufacture  of  Medical,   (l'l  Newton.   From  the  American 

Enfleurage  Co 7"2 

Treatment  of  Dyewood.    (P)  Lindem&nn 252 


Fabric,  Embossed  Composition.    (P)  Clark.  From  The  Panta- 

si  .to  Leather  Co 7su 

Fairies,  Apparatus  for  Cleansing  Textile,    il'i  Hutchinson...  924 

Apparatus  for  Treating  with  Oases.  &o.     (P)  Remy 135 

( lompositions  for  Preservation  of.    (l'i  Truman 133 

Imparting  Silky  Appearance  to.    (l'l  Brodbeck 540 

Machinery  lor  Printing.    (P)  Samuel 3t!3 

Obtaining  Designs  in  Red  on  Textile,  Dyed  with  [ndigo. 

(  P)  Elbers. 92 1 

Rendering  Canvas  ami  other,  Rot-proof,    (l'i  Williams  ...  937 

Rendering  Waterproof  by  One  Treatment,    (l'l  Miller...  937 
Treatment  of,  Dyed  with  Several  Colours,   (l'l  Wise.   From 

Favre  and  liraun 097 
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Factories,  Lccideuts  in  Prussian.    (Chem.Ind.)  ish 

t'asi  Black  :  a  Preparation  of  Logwood.    (Gutknecht) 831 

Fat,  Apparatus  for  Extracting,  from  Waste  Animal  Substances. 

(P)  Lake.     From  do  la  Croix G49 

Contributions  to  the  Chemistry  of.    (Thura) 70 

Estimation  of,  in  Milk.     (Gorodetzky) 70 

Shrinking  Leather  by  Moans  of.    (l'l  do  Hcssellc 1017 

Fats,  Apparatus  lor  Extracting.    (P)  Boult.     From  Boulet  Ills, 

Douard  and  Contanjine 083 

Decolourising,    (l'l  Stern 551; 

Determining  Unsaponi  liable  Matterin.    (Honig  and  Spitz) 

(illus.  I  1039 

Oils  anil  Soap.     (Class  XI  1.1... 51,  148,  2(13.  374,  471.  555.  648,  707. 

777.  840,  930,  1013 

On  the  Acidity  of  Various.     (Kissling) 777 

On  tlio  Revision  of  Constants  Employed  in  the  Analysis  of. 

(Thomson  and  Ballantyne) '. 233 

Separation  of,  from  Emulsions.    (P)  llcllstrom  (illus.)....  54 

Smelting,  by  .Moans  of  Hot  Air.    1  l'i  Willi 471 

Fatly  ,\ rids.  Separation  of  Rosin  from.     (Twitchell) 804 

A rii Is.  Separation  of  Resin  from.    (Wilson) 1152 

Bodies,    Behaviour     of.    during     Normal    Germination. 

(  Maxwell ) 577 

Bodies,  Estimation  of,  in  Vegetable  Organisms.  (Maxwell)  577 
.Mailer.  Manufacture  of  Sapohifiable,  from  Wool  Fat.    I  P) 

Roos 709 

Fehling's  Solution,  Sugar  Estimation  with.    (Baumann) 10s 

Fenchene.    ( Wallach  I 850 

Fenchon.    (Wallach) 7ss 

Fermentation,  Capacity  of  Antiseptics  to  hasten  Alcoholic. 

( Biernacki) 7ss 

Improved  Processof.    (P)  Joseph  and  citron :17s 

Obtaining  Accelerated,    (l'i  Edwards.     From Hofmeister  60 

Fermenting  Vessels,  Brewers'  and  Distillers',    i  l'i  Leaker  and 

Howell SI,", 

1'ir nts,  Menufacture  of.    (l'i  Imray.    From  The  Mosquera 

Julia  Food  Co 177 

Production  of.    (l'i  Takamine 1019 

Fcrro-Aluminium,  Valuation  of.    (  Regelsberger) 1033 

-Chromium  and  other  Alloys,  Analysis  of.    (Ziegler) 888 

-Cyanides,  Obtainmenl  of.    (P)  Playfair 547 

-Ferric  ami   Ferric  Oxides,   Production  of.    (p)  Crossley 

and  Jones 472 

Manganese,  Crystallised.    1  Rat  like) 4t;s 

Ferrous  Sulphate,  Influence  of.  on  Nitrification  and  on  Con- 
servation of  Nitrogen.    (Pichard) 039 

Sulphate  Manufacture  in  Frame.     (Chem.Ind.) 133 

Ferrum  Citricom  Oxi, latum.  Testing.     I  Warneekel 4S7 

Fertilisers,    il'i  Patterson 375 

Canadian  Laws  relating  to.     (T.1M 73 

Fibre.  Formationand  Direcl  Fixation  of  Insoluble  Tartrazine 

on  Animal.     (Kneeht ) 230 

Machines  for  Cleaning  Vegetable,    il'i  McBride 540 

Manufacturing  Rods  of  Parchmentised.    (l'l  Frist 157 

Plants  of  Coahuila.    (T.R  )  283 

Treating    Vegetable,     tor     Manufacture   of    Pulp.      (p) 

Tompkins 1022 

Fibres,  Action  of  Nitric  Acid  upon  Plant.    (Crossand   Bevan)  s;;i 

Iction  of  Nitrosulphuric  Acid  on  Vegetable.    (L-ifsch'fUz)  505 

Bleaching,  Dyeing,  and  Treating,    il'i  Ket-ne 923 

Bleaching  Linen,  Cotton,  and  other  Textile.     (P)  Webb..  92s 

Bleaching  Textile,    (l'l  Hitchcock-Spencer 541 

Composition  for  Waterproofing.      (P)  Chapman.     From 

The  United  Indurated  Fibre  Co 1017 

Dyeing  Textile,    (l'l  Holliday 7ns 

Imparting  a  Silky  Appearance  to.    Il'i  Brodbeck 540 

Machines  for  Dyeing  and  Bleaching.    (1')  Graemiger 44 

Machines  tor  Preparing.    (P)  A.  T.  ami  F.  W.  Lawson  and 

S.  Dear 540 

Mixing    Short    Staple    Vcg 'table.      ( 1')     Sutherland    anil 

Esdaile 918 

Mordanting   and  Dyeing  Wool.  Cotton,  and  other.     1  l'i 

Smith 923 

Obtaining  Textile,    (l'l  Boult.     From  Rudel 359 

Of  Trinidad,  The  Vegetable.    (J.  Soc.  Irts) 219 

Producing  Azo-Colours  on.    (P)  Holliday 44 

Production  of  Azo-Colours  on.    (P)  Willoox.     From  The 

Farb.  vonn .  Bayer  and  Co G97 

Production    of    Azo-Colours    upon,    in   the    Piece.      (P) 

Knowles  (illus.)    135 

Production  of.  from  Vegetable  Substances.    (P)  Selkirk...  052 

Retting  and  Scouring  Textile,    (l'l  de la  Roche 589 

Treating  Long  Staple  Stalk.     (PI  Sutherland  and  Esdaile  918 

Treating  Materials  made  from  Cotton.    (P)  Lowe 359 

LTngumming  Vegetable,    (l'l  Smith  and  Nieolle 922 

Used  in  Manufacture  of  Paper.  Modifying  the  Properties 

of.     (l'l   Kelliier 62 

Washing.  Bleaching,  and  Dyeing.    (Hoffmann ) 835 

Fibrous  Material,  Manufacture  of,  from  Slag,    (P)  Wood 139 

llaterials,  Treating,     il'i  Hamilton 251 

Subst is.  Treating,    il'i  Smith : 134 

Fig  Wine,  The  Properties  of.     (Carles)  718 

Filaments  for  Incandescent  Lamps,    il'i   Langhans 51 

Manufacture  of  Artitieial  Silk,     (l'l  Chartlonllet 359 

Or  Skin,  Waterproof,    (l'l  Williams 157 

Sensitised  Flexible.     (P)  Foxlee 572 

si 
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Films,  Manufacture  of  Flexible,               [wards 793 

Manufacture  of  Photographic.     (P)    leworth 7'.'3 

Blanufacl  ure  of   Trai    |  ible.     fP)    Swan  and 

Leslie 792 

Photographic.    (P)   Boult.     From  Baatmau 159 

Photograpbii                       (P)   Kulin 787 

Filter, an  Improved Bewage.    (I'i  Lowe ~~-~ 

For  Oil  and  other  Liquids.     (P)  Koelluer 472 

Plates.    'I''  Heaton  990 

Press  Cloths.    (P)  Droop 991 

Presses,    Forcing   Semi-Fluids   into.     (P)    Jounaon   and 

BCutchinson 529 

Presses,  Improvements  in.    (P)  Brock  and  Minton 127 

Filtering  Apparatus.    (P)  Capillery  (illus.) 289 

Apparatus.    (P)  Hunt  ami  Mackey 1*9 

Apparatus.    (PI  Lake.    Prom  Knight 529 

Apparatus,    i  I'i  Philippe 908 

Apparatus.    (P)  Thompson.    FromBowden B22 

Apparatus,  Centrifugal.    (P)  Thompson.     Prom  Stehlik  . .  148 

Biaohinery.    (P)  Martin B22 

materials  and  Filters.    (P)  Edwards      FromArll  ';st 

Medium  from  Bituminous  Slate.    (P)  Zeller 990 

Filters.    (P)  Baslam 828 

And  Means  tor  Cleaning  same.     (P)  Justict      I  rom   the 
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nications  respecting  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Society's  Journal  for  January  and  May 
,  and  January,  February,  and  April  1880.  Members 
possessing  odd  copies  of  these  numbers  are  particularly 
requested  to  communicate  at  once,  stating  price  required, 
with  Mr.  Cresswell  The  slock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council's  reuuirements. 


LIST  OF   MEMBERS  ELECTED.  23rd  JANUARY,  1891. 


Arrol,  Jas.,  Jan.,  Joao  Branco,  Marahu,  Bahia,  Brazil, 
works  chemist. 

Atkins,  ('has.  E.,  Easl  Ham  House,  East  Ham,  Essex, 
chemical  Btudent. 

Ball,  Jno.  H.,  1,  Gresham  Buildings,  Basinghall  Street, 
E.< '.,  chartered  accountant. 

Black,  Jas.  W.,  II,  Kirkdale,  Sydenham,  S.K.,  manju- 
factnring  chemist. 

Bloomer,  Fred,  J.,  7,  Boundaries  Boad,  Balham,  S.W., 
technical  chemist. 

Brown,  A.  Selwyn,  43,  Portsdown  Road,  Maida  Vale,  W., 
ci\  d  enginei  i 

Caines,  6,  S.  A.,  7,  Rochester  Terrace.  Camden  Koad, 
N.W.,  anal]  tical  chemist. 

Candy,  F.  Fallen,  56,  Nightingale  Lane,  Balham,  SAW, 
engineer. 

Carden,  Albert  J.,  Lea  Valley  Distillery,  Warton  Road, 
Stratford,  E.,  distiller. 

(lull. hi,  Jno.  II.,  I'urtnn  House,  Hurry  Port,  K.S.I)., 
(  ,ii  marthenshirc,  assayer. 

Colby,  Alberl  I...  Bethlehem  Iron  Co.,  Bethlehem,  Pa,, 
I  .S.A.,  bead  chemist. 

Colman,  Harold  G.,  1-,  St.  John's  Terrace,  Walham 
Green,  S.W.,  chemist. 

Cooper,  Walter  J.,  High  Street,  Mitcbeldean,  near 
Gloucester,  cement  work-  manager. 

(  orner,  Harry,  P.O.  Box  81,  Jersey  City,  N.Y.,  I.S.A., 
manager  of  creosoting  works. 

i  ouche,  Chas.  W.,  c/o  Runcorn  Soap  ami  Alkali  Co., 
Weston,  Runcorn,  technical  chemist. 

i  i  . .  n,  .1  mi.,  jun..  Smedley  Lodge,  <  Iheetham,  Manchester, 
chemil  i. 

Danziger,  Henry,  84,  Camp  Street,  Lower  Brougbton, 
Manchester,  chemical  Btudent 

Ellison,  Henry,  Flatl   Lane,  Cleckheat forks,  mann- 

facturing  chemist. 

Field,  Wm.  Eddington,  St.  Kilda,  Melbourne,  Victoriaj 
chemist. 

France,  Jos.,  18,  Church  Street,  Rotherham,  forks, 
chemical  merchant. 

Frankfeld,  Hi.  Henry,  7,  Hope  Street,  Higher  Broughton, 
Mnnchestei .  chemist. 

Gair,  Wm.,  c  o  W.  C.  Tripler,  *  loouimbo,  Chili,  analyst, 

Gait,  Hugh  Allen,  Kalion  Chem.  Co.,  Philadelphia,  Pa., 
I    s.  A  .  chemist. 

i,i  ier.  Dr.  Jos.  P.,  6,  Harrison  Street, New  York,  I  S.A., 
consulting  chemist. 

Gibb,    Thos.,    it.    Foresl     Drive,    Leytonsl Essex, 

chemist 

Gimiugham,  Rdw.,  Stamford  House,  Northumberland 
Hark,  Tottenham,  N.,  Buperintendenl  electric  light  works. 

Greaves,  J,  A.  K.  Old  Rectory,  GrappenhalL  Cheshire, 
brewer, 

Green,  Samoa],  88  and  29,  St.  Snithin's  Lane,  London, 
i   l      ,   lemical  aucl 

Hanson,  John,  Highfield  Villa,  Belle  Vuo,  Wakefield, 
mnnufactnring  chemist. 


Hart.  II.  W.,    Turkey    Lane,  Queen's  Park,  Manchester, 

analytical  chemist 

Hartog,  Philip  J.,  Owens  College,  Manchester,  Berkeley 

Fellow  ol'  I  hveh-  (  'ollegc. 

Hanssknecht,  Dr.  Willy.  Carbonic  Acid  lias  Co.,  Limited, 
Lea  Bridge  Road,  Clapton,  E.,  chemist 

Ilimnau.  Itertraud  C.  c/o  Ironclad  Manufacturing  Co., 
929,  I  lushing  Avenue,  Brooklyn,  E.D.,  U.S.A.,  chemist 

Hovenden,F.,Glenlea,  Thorlow  I 'ark  Road,  West  Dulwich 
S.E. 

Hunt,  Richard,  Reform  Club,  Liverpool. 

lanes,  Murray,  Box  129,  Alameda,  California,  U.S.A., 
technical  chemist. 

Jack-on,  Vincent,  10,  Chorley  <  >ld  Road,  Bolton, 
Lancashire,  dyer. 

Joslin,  i  hnar,  en  Swift  and  Co.,  Union  Stock  Yards, 
Chicago,  111.,  U.S.A.,  chemist. 

Kay,  Percy,  Technical  College,  Bradford,  York-, 
demonstrator  in  chemical  department. 

King,  .la-.  I'.dw.,  Know  Mill  Printing  Co.,  Limited, 
Entwistle,  near  Bolton,  technical  chemist 

Knabe,  I'.,  329,  Ashton  New  Road,  Clayton,  near 
Manchester,  chemist. 

Lenox,  Lionel  R.,  Lehigh  University,  South  Bethlehem, 
Pa.,  I.S.A..  in-tructor  in  chemistry. 

Lindcmann,  G.,  Morkenstrasse  90,  Altona,  near  Hamburg, 
( lermany,  chemist . 

Lindley,  Hubert  E.,  13,  St.  Bartholomew  Koad,  Camden 
Koad.  N  .  anal}  tical  chemist 

1. inf. iot,    J.,    Rhodes    Works,    Middlcton,    Lancashire, 

chemist. 

Loewenthalj  Dr.  I!.,  239,  Moss  Lane  Bast,  Manchester, 
chemist 

Macadam,  Herb.  E.,  The  Lake,  Snaresbrook,  Essex, 
assistant  manager,  manure  works. 

Maclvor,  R.  W.  Emerson,  ,"il — S3,  Handforth  Koad, 
Clapham  Koad,  S.W.,  consulting  chemist 

Mai Inn.     C.    626,     Harking     Road,     PlaistOW,      I    . 

chemist 

Marshall,  Dr.  Hugh,  Chemistrj  Department,  University 
of  Edinburgh,  assistant  to  Professor  of  Chemistry. 

Martin, Chas,  l>.  106,  Addison  Koad.  Beaton,  Newcastle- 
on  Ty  ne.  chemical  plant  manufacture  r. 

.M.yer,  Max,  The  Cedars,  Sutton,  Surrey,  chemist. 

Parker,  I'.lw.,  Laburnum  House,  Rushford  Park,  mar 
Manchester,  chemist 

Price,  T,  Spur-.  Hi.  Mark  Lane,  London.  B.C.,  secretary. 

Quinn,  J.  Cardwell,  Gateacre  House,  Gateacre,  Liver| I. 

chemical  student. 

Sbarpe,  Granville  IL,  11  and  12,  Great  Tower  street, 
London,  l.( !.,  chemist. 

Skilton,  C.  F.  E.,  co  [nd,  Coope,  and  Co.,  Burton-on- 
Treiit.  brewer. 

Smith.  Edgar  B.,  Prince  Regent's  Wharf,  Silvertown,  !•'., 
work-  chemist. 

Smith,  John,  Sutton  Copper  Works,  si.  Helen-,  Lanca- 
shire, manager. 

Stanger,  W.  Harry,  Broadway  Testing  Work-.  Westminster, 
s.\\'.,  engineet ■ 

lli son,  Jas.  M.,  Royal  Gunpowder   Factory,  Waltham 

A  Lin  \ ,  Essex,  chemist 

II -on.    Hi,    Murray,    14,  Victoria    Koad,  Gipsy   Hill, 

S.E.,  retired  Professor  of  Chemistry. 

Wallace,  Jno,  Stewart,  1 1,  Queen  Victoria  Street,  London, 
l .  i    .i  ugineer, 

Wausorough,  E,  (i.  I...  5,  Pond  street.  Hampstead,  N.W., 
pharmacentical  chemist 

Watson,  Jno.,  B,  Newman  Street,  Victoria  Hock-.  E., 
assistant  anal}  tical  chemist. 

Weber,  l>r.  Carl  ().,  l,  Rector]  Road,  Crump-all, 
Manchester,  chemist. 


CHANGES   OF    ADDRESS 


Allilinn.  G.  H.,  l/o  Seaview  i  Mewburn,  Litherland   Park, 

III    .11        I   ,l\    II   J'Olll. 

Atchcrley,  Dr.  K   J,    Retain  Journals  until  furtbei  notice. 
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Bainbridge,  H.  W.,  l/o  Solihull ;  8,  George  Street,  Man- 
chester Square,  London,  W. 

Bartholomew,   G.,    l/o    Ilford    Park ;     Fairfield    Works, 
Bow,  E. 

Beadle,  Clayton  (subs.),  c/o  W.    Joyuson    and  Sons,  St. 
Mary  Cray,  Kent,  and  (Journal)  Beadon well,  Belvedere,  Kent. 

Bean  !S,  Edw.,  l/o  Brenchley  ;  Moatlands,  Paddock  Wood, 
Kent. 

Bewick,  T.  Burrell,l/o  Hebburn;  Suffolk  House,  Lawrence 
Pountney  Hill,  B.C. 

Billing,  H.  S.,  Journals  to  c/o  Burnard  and  Alger,  Limited, 
Plymouth  Chemical  Works,  Plymouth. 

Blake,  F.  C,  l/o  Mansfield  Valley,   61,  4th  Avenue    (P.O. 
Box  1002),  Pittsburgh,  Pa.,  U.S.A. 

Borland,  VV.  D.,l/o  Londou;  Beaeon  Lodge,  Green  Street 
Green,  near  Dartford,  Kent. 

Carey,   Eustace,  l/o  Widues ;    Browside,    Gateacru,  near 
Liverpool. 

Carulla,  F.  J.  R.,  l/o  38  ;  84,  Argyll  Terrace,  Derby. 

Chase,  R.  L.,  l/o  Philadelphia;  North  Adams,  Mass.,  U.S.A. 

Clans,  C,  l/o  Suffolk  House  ;  c/o  Francis  Ardiug,  5,  Jeffrey 
Square,  E.G. 

Cornish,  V.,  l/o  Newcastle  ;  37,  Bolton  Road,   Pendleton, 
Manchester. 

Cotterill,  Thos.,  l/o  Lombard  Street  ;  The    Poplars,  West 
liromwieh. 

Crostield,   A.   L.,     l'o    Liverpool;    4G,     Bidston     Road, 
Birkenhead. 

Dempsey,  G.  C,  Journals  to  165,  Market  Street.  Lowell, 
Mass.,  U.S.A. 

Faulkner,   F.,  l/o  Langley  ;  The  Laboratory,    Edgbaston, 
near  Birmingham. 

Foster,  .las.,  l'o    Sunderland;    Lily    Bank,    St.  Andrew's 
Drive,  Pollokshields,  Glasgow. 

Freestone,    Jos.   W.,    To  Browulow  Road  ;    5,   Kerfield 
Terrace,  New  Ferry,  Cheshire. 

Gerland,    Dr.    B.    W.,  l/o  Church  ;    4,  Denmark   Place, 
Accrington. 

Green,  Herbert,  l/o  Tovil  House  ;  Hayle  Mill,  Maidstone. 

Green,  Laurence,  l/o  College  ltoad;  Lower  Tovil,  Maid- 
stone. 

Hanrez,  P.,  l/o  IKS  ;  190,  Chaussee  de  Charleroi,  Brussels. 

Harmon,  L.  E.,  l/o   New  York;  Clover   Mills,  Loekport, 
111.,  U.S.A. 

Harned,  F.,  P.,  l/o  Camden ;   1332,  Washington  Avenue, 
Philadelphia,  Pa.,  I'.S.A. 

Holland,   Philip,  l/o    Leicester  Street ;  27,  Albert  Road, 
Southport. 

Horn,  W.  Freeman,  l/o  Battersea  ;  Wandle  Colour  Works, 
South  Street,  Wandsworth,  S.W. 

Hoskius,  A.  Percy,  l/o  New  Wandsworth  ;  125,  Gloucester 
Road,  Regent's  Park,  X.W. 

Julien,  A.,  l/o  Corns  Jullien  ;  (  'ampugne  des  Lions,  Chemin 
de  Morgion,  Mazargues,  Marseilles. 

Kemp,   D.    S.,   lo   27;  52,  Coverdale  Road,  Shepherd's 
Bush,  W. 

Kenyon,   Thos.,  1/oEccles;  The  Shrubbery,  Hilton  Park, 
Prestwich,  near  Manchester. 

Kipping,  Dr.  F.  S.,    l/o   Edinburgh;  Central   Institution, 
Exhibition  Road,  Loudon,  S.W. 

Kleeman,  Dr.  S.,  l/o  Old  Swan  ;  3,  Westmoreland  Terrace, 
Botanic  Road,  Liverpool. 

Laugenbeck,  K.,  l/o  West  9th  Street;  7,  East  4th  Street, 
Cincinnatti,  Ohio,  U.S.A. 

Lightfoot,  T.  E.,  l/o  Church  Terrace ;  88,  Arden  Terrace, 
Accrington. 

Lomas,  Thos.,  l/o  Seaham  ;   15,  Wilton  Gardens,  Weston- 
super-Mare. 

Miller,  Dr.  Alex.  K.,  l/o  Manchester;  8,  Oppidans  Road, 
Primrose  Hill,  N.W. 

Mitchell,  J.  W.,  l/o  Rawtenstall :  Wood  Leigh,  Clough 
Fold,  near  Manchester. 

Midler,  Geo.,  l/o  Jersey  City  ;  P.O.   Box   148,  Ironwood, 
Mich.,  U.S.A. 

Muspratt,  S.  K.,  Journals  to  24,  Grove  Park,  Liverpool. 
Ree,  Dr.  A.,   l/o    121;  85,  Manchester  Old  Road,  Mid- 
dletou,  near  Manchester. 

Roberts,  J.  H.  M.,  l/o  Liverpool ;  The  Firs,   Bnrton-on- 
Trent. 


Rogers,   Capt.    J.   Martin,   l/o    Truro;    Mouut    Hawk., 
Scorrier,  Cornwall. 

Schroder,  H.  J.  M.,  l/o  Van  Buren  Street ;  235,  Marsh- 
field  Avenue,  Chicago,  HI.,  U.S.A. 

Shaw,  G.,  l/o  37  ;  40,  Temple  Street,  Birmingham. 

Smith,  J.  Tertius,  l/o  Newcastle ;  Pattiswiek  Hall,  Brain- 
tree,  Essex. 

Smith,   Richard,   l/o   Royal   School   of    Mines;   17,  Oval 
Road,  Gloucester  Gate,  N.W. 

Summer,  A.,  l/o  West  Berkeley  ;   Berkeley,  Cal.,  I'.S.A. 

Stewart,   S.,  l/o    Glasgow;   Highland    Scot   Canning  Co., 
Ld.,  liera/.ategui,  Buenos  Ayres,  S.  America. 

Stoddait,  .1.  K..  1  ,.  Glasgow;   How. leu,  Midcalder,  N.B. 

Strangman,  J.   Pirn,  l/o   Italy;  Hotel   Beau  Sejour,  Pau, 
Basses  Pyrenees,  France. 

Swinburne,  <;.  W  ,  Journals  to  Box  47,  Cumberland  Gap, 
Tenn.,  I'.S.A. 

Tate,    Edwin,    l/o    Hampstead ;   1,  Collingham   Gardens, 
South  Kensington,  S.W. 

Thomas,   Jos.   W.,  l/o   Cardiff;   Drumpellier,   Brunswick 
Road,  Gloucester. 

Thomas,   R.   Schofield,  l/o   Studley  ;  The   Brewery,  Kid- 
derminster. 

Thomson,     Dr.    And.,    l/o    Comely    Bank  ;    7,   Pitcullen 
Terrace,  Perth. 

Trobridge,  A.,  Journals  to  c/o  Oldbury  Alkali  Co.,   Ld., 
( lldbury,  Birmingham. 

Walker,  Thos.,  l/o  St.  Helen's  ;  Eccleston   Park,  Preston, 
Lancashire. 

Ward,   Geo.,  l/o   Friars   Lane;  c/o  T.  Howard  Lloyd   & 
Co.,  86,  High  Street,  Leicester. 

Wesson,   I).,  l/o  Chicago;  The  W.J.  Wilcox  Lard  and 
Refining  Co.,  Guttenberg,  N.J.,  L7.S.A. 

Whitehouse,  Enoch,  l/o  148;  513,  Coventry  Road,  Small- 
heath,  Birmingham. 

Whiteley,   R.  Lloyd,  Journals  to    13,  Bowers   Avenue, 
Woodborough  Road,  Nottingham. 

Williams,  (;.  G.,  l/o  North   19th  Street;   624,  South  24th 
Street,  Philadelphia!  Pa.,  I'.S.A. 

Wilson,  Cecil  H.,  l/o  Sheffield  Smelting  to. ;   656,  Crimes 
thorpe  Roa.l,  Sheffield. 

Winser,  Percy  J.,  l/o  The  Grove  ;  Wyck  House,  Bebington, 
near  Birkenhead. 

Wyld     (not    Wylde),    Jas.,    l/o     Shipley ;     Frizinghall 
Chemical  Works,  near  Bradford,  Yorks. 

Zinkeisen,  W.,  lo  Berlin  ;  50,  Cochrane  Street,  Glasgow. 


CHANGE  OF  NEWLY-ELECTED  MEMBER. 


Maclvor,    R.    \V.    Emerson,    51 — 53,    Handforth     Road, 
Clapham  Road,  S.W. 


CHANGE  OF  NAME  AND  ADDRESS. 


Lazarus,  Maurice  J.,  1  0  Ashburn  House,  Victoria  Park  ; 
to  Lang.lon,  Maurice  J.,  Sunburv,  Victoria  Park,  Man- 
chester. 


CHANGE  OF  ADDRESS  REQUIRED. 


Ramage,  A.  S.,  l/o  The  Stag  Chemical  Co.,  Widnes. 


JBratbs. 

Barrow,  Jno.,  Beech  House,  Swinton,  Manchester. 
Bechler,  Dr.   M.,  Manbre   Saccharine  Co.,  Ld.,  Hammer- 
smith, W. 

Chapman,  W.,  Crescent  Road,  Ipswich. 
White,  Samuel  J.,  Gloucester  City,  N.J.,  I'.S.A. 
Worrall,  Jas.,  Ordsall  Dveworks,  Salfor.l,  Manchester. 
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Ionium  Section. 


Ckemtcal  Society's  Rooms,  Bubxihgtoh  House. 


Chairman:  T.  Tyrer. 

Committer : 


W.  Crowdor. 

J.  Dewar. 

A.  G.  Green. 

S.  Hall. 

c.  \v.  Beaton. 

D.  Howard. 

C.C.  Hntobinson. 

I!.  .M.-isel.  I 

Bon.  Local  See.  and  Treasurer: 
T.  W.  I!.  Mumfbrd,  UGlendale  Villas,  Sylvan  Road,  Wanstead,  B. 


B.  B.  K.  Newlanda. 

B.  Redwood. 
John  Bpiller. 
W.  S.  Squire. 
Win.  Thorp. 
T.  B.  Thorpe. 

C.  R,  Alder  Wi  kin. 


SESSION  1890—91. 


Feb.  2nd.— Mr.  w.  C.  Young,    "On  Standard  Sperm  Candles." 

Peb.  16th:— 
Mr.  w.  Maokean.    ■■  [noandesoent  tea-  Lighting." 
Messrs.  Cross  and  Bevan.    "The  Volumetric  Estimation  o( 
alumina." 

March  2nd.    Mr.  \ .  II.  Veley.   "The  Chemical  Changes  betwo  n 
Nitric  .\<-id  and  Metals." 

March  16th  :— 
Mr.  w.  Crowder.   "Observations  mad.'  in  the  Working  of 

Vitn.,1  i  lhambers." 
Mr.  A.  II.  Allon.   "The  Chemistry  ..r  Whisky  and  Allied 
Products." 
April  6th. — Professor  Vivian  B.  Lewes: — 
I.  "The  \iialysis  of  Illuminating  Gases." 
t.  "The  Products    '  i  •  '  lombustion." 

April  20th.-  -Mr.  W.  P.  i:iv.  "Stoneware  ;  and  its  Application  to 
i ihemics I  \ ppa ral us." 

Hay4th.    Professor  Dewar  P.B-.S    nndMr.Bovertoi   R 
P.&.S.E.    "  A  Process  for  the  Conversion  ol   Heavj    Mineral 

Oils  mi"  Lighter  Bydrocarl -  suitable  for  Illuminating  ami 

other  purposes." 

June  1st.     Dr.  W.  8.  Squire.    "The  Artificial  Production  of  Cold 
theoretically  ami  practically  explained." 


Meeting  held  Monday,  January  Sth,  1891. 


Mil.    TIIOB.    I  V  III  l,     IN  Till     CHAIR. 


Till    BASIC   PROCESS  AS  APPLIED  TO  COPPER 
sMl-l.i  [NG. 

I1Y    PKRCY    i  .    cl  i  .  II  in-  i,     \.lc.s.M. 

Am. i  ini.  from  the  great  advantages  which  ensue  From  the 
replacement  of  the  ordinary  silicious  linings  id'  Bteel-melting 
fnrnacea  1  > \  a  lining  composed  of  basic  mat. rial,  when 
phosphoric  pig  iron  lias  in  i„-  converted,  it  might  reasonably 
be  expected  thai  the  substitution  of  ,  basic  lining  for  the 
silicioas  lining  hitherto  employed  in  copper-smelting  furnaces, 
sliniild  also  1m-  followed   bj    -nnilarh  me   results, 

es] inlh    »li, ai   iln-    cupriferous    material    to   be   treated 

contains  an]  notable  percentage  ol  arsenic  or  antimony.  It 
was  not,  however,  until  comparatively  recently  that  the 
author  hod  tin-  opportunity  "i  practical]]  testing  whethci  ,,r 

t nj  Bucfa  advantage  reall]  resulted  in  practical  working. 

In  the  case  of  Bteel  manufacture,  the  result  aimed  at  in 
substituting  a  basic  lining  for  tin-  acid  was  well  denned, 
viz.,  tin-  removal  of  phosphorus,  a  problem  incapabli  ,-i 
solution  in  acid-lined  furnaces,  owing  to  the  acid  nature  of 
tin-  sin  ■  nenessaril]  formed  with  Buoh  liuings,  but  which 
was  reodil]  accomplished  -<•  soon  a-  the  pri  -  basic 
lining  in  tin-  furnace  allowed  of  a  basic  Blag  being   fori I 


ami  maintained.  No  such  direct  improvement,  however,  was 
to  be  looked  for  in  the  c-a-c  of  copper  smelting,  as  the  only 
deleterious  element  occurring  with  any  frequency  in  crude 
copper,  viz.,  arsenic,  can  he  very  perfectly  eliminated  in  the 
acid  lining  at  present  mode  use  of.  A  careful  study,  how- 
ever, of  tin-  composition  of  copper  roaster  and  refinery  slag- 
reveals  tin-  facts  that,  unlike  steel  -lag-  from  acid  practice, 
the  copper  -lag-  formed  during  tin-  r,  moral  of  tin-  arsenic 

arc  basic  and  not  acid  in  character,  tin-  basicity  being  chiefly 

dm-  m  tin  presence  of  copper  oxide  i"  quantity  man  than 
sufficient  to  neutralise  the  silica,  which  latter,  in  the  master 
and  refinery  furnace,  originates  almost  wholly  from  the  -and 
or  clay  used  to  form  the  furnace  bath.  Lime  or  lime  and 
soda  ash  are  used  very  generally  iii  the  ordinary  sand- 
lined  refinery,  but  the  quantity  which  can  be  added  without 
detriment  to  the  lining  i-  not  large,  and  does  not  com] 
for  tin-  large  amount  of  silicioue  material  which  is  dissolved 
away  from  the  sides  of  the  furnace.  It  was  thi 
rather  in  the  direction  of  lessened  oxidation,  and  therefore 
increased  yield,  that  the  author  expected  improved  results 
by  the  use  of  basic  linings  and  more  calcareous  slag-  in 
coppi  i  smelting. 

In  May  1889  the  technical  adviser  of  one  of  our  largest 
copper-smelting  companies  was  exceedingly  anxious  to  make 
a  trial  of  a  basic  lining  in  One  of  their  master  furnaces. 
This  lining  was  accordingly  put  in  ami  i-  -till  in  perfect 
condition.  The  results  obtained  with  this  first  lining  were 
so  satisfactory  that  at  the  present  time  the  company  have 
nine  roaster  furnaces  at  work  treating  arsenical  "metallic 
bottoms"  and  white  metal.  The  process  has  been  very 
thorough]]  examined  by  tin-  technical  advisers  of  the 
company,  ami  the  author  has  pleasure  in  acknowledging 
the  \ei-y  valuable  assistance  rendered  by  these  gentlemen. 
As  the  old  roaster  furnaces  require  renewing, they  an-  being 
rebuilt  with  basil-  hearths,  so  that,  shortly,  probably  all  the 
roaster  furnaces  employed  at  these  works  will  be  furnished 
witli  basic  linings.  Further  on  in  this  paper  will  be  found 
Mum  figures  showing  the  comparative  yields  obtained  from 
a  basic  and  an  acid  roaster  working  side  by  side,  together 

with  analyses  of  the  blister  and  slog  obtained  in  each 

These    rooster    furnaces    have   cast-iron   bottom    plates, 

underneath  which  a  free  current  of  air  circulates;  b]  this 

the   bottom  of  the  furnace  is  kept  cool,  it  likewise 

prevents  the  possihilit]  of  any  fusing  action  taking  place 

between  the  basic  hearth  and  it-  support,  which  might  be 

lli,  cose  were  the  basic  hearth  built  directly  upon  the 
ordinary  -ili.-a  arch.  The  basic  material  is  ground  and 
mixed  with  tat-  in  the  usual  way,  and  the  furnace  bottom 
i-  formed  bj  throwing  thi-  material  into  tin-  hot  furnace 
and  burning  it  on  In  layer-,  well  beating  down  each  separate 

layer  and  giving  it  fire  foi    -> -   hours  befon    applying  a 

fresh  layer.     Ii    usuall]  take-  ■  day-  to  burn  on 

a  1», ll, an  in  tin-  way.     When  the  bottom  i-  prnpcrly  shaped 

it  should  I-,-  seas -I  b]  melting  on  ii  some  rich  cop] 

cipitate  or  good  blister  copper.     It  was  at   iii-t   considered 

that  III,-  basic  hearth  a  1,  -,,i  bed  less  copper  I  ban  the  oidin.n  \ 

sand  ones,  but  there  appears  to  be  very  little,  if  any,  difference 
between  them,  much  depending  on  the  way  the  bottom  is 
formed  and  seasoned.  The  tap  hole  ol  the  furnace  is  shut 
by  throwing  a  little  basic  material  a  im  the  inside. 

Inniliei  respects  the  working  ol  the  furnace  is  conducted 
in   the    usual    way.      At;-  any    -light    repairs 

thai  the  bank-  may  require  are  made  bj  throwing  some 
basic  materia]  against  the  place  needing  repair;  the 
repairs  required  ore,  however,  *ery  slight  in  comparison 
with  an  acid  furnace,  the  tendency  being  for  the  furnace 
banks  to  glow  rather  than  to  cut  away. 


I'm  \  i  mi  \  i  of  An-i  sn  m    Mi  i  m  1 1,    Bottoms  m 

1 1  vi.  -I.im  n    l-'i  i;\  v,  i  -. 

Tin-   mineral   in   use   at    these   work-   i-   arsenical,  and 
although   in   the  crude   ore   thi    arsenic   is   not    hi 
when  the  on  is  allowed  to  oxidise  in  heaps  and  the  copper 

i i   the  solui  ■  ■  ed    by 

lixiviating  the  ore,  arsenic  is  concentrati  d  in  the  precipitated 

to  a  considerable  extent,  the  resulting  precipitate 

usually  containing  some  8  to  :<  f  peri  ent.  of  arsenic,     \  btj 
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large  quantities  of  this  precipitate  are  treated.  It  is  added 
to  the  mixture  of  slag  and  metal  charged  into  the  smelting 
furnace,  and  according  to  the  amount  of  precipitate  so  added 
to  the  charge,  more  or  less  of  the  product  tapped  from  the 
smelter  consists  of  impure  copper,  known  as  "  metallic 
bottoms."     An  average  analysis  of  these  bottoms  gives  : — 

Per  Cent. 

Copper S3  to  S7 

Arsenic 5  to    7 

Sulphur 1  to   3 

Iron 0-5 

Lead 3  to   5 

Silica 0*5 

It  is  in  the  conversion  of  these  metallic  bottoms  into 
blister  copper  containing  under  1  per  cent,  of  arsenic  that 
the  basic  furnaces  have  shown  themselves  to  the  greatest 
advantage.  The  following  comparative  statement  of  the 
results  obtained  when  treating  some  400  tons  of  such 
arsenical  bottoms  in  acid-  and  basic-lined  furnaces  will 
best  show  the  large  increase  in  yield  which  results  from 
the  lessened  oxidation  in  the  basic-lined  furnaces. 


Comparative  Statement  of  Metallic  Bottoms 
Roasted,  respectively,  in  Basic-  and  Sand-Lined 
Furnaces. 


Basic  A"'ar"- 

Furnaces.  '  ^L. 


Metallic  bottoms  used  during  12  weeks 
ending  September  SOth,  1889 , 

Average    analysis    84"52   per    cent. 
copper  and  S"91  per  cent.  As 

59  charges  made,  averaging  per  charge. . . 

Blister  copper  produced  from  same 

Average  produce  per  charge 

Average  arsenic  1*11  per  cent. 

Slug  made  from  above  charges 

A  verage  weight  per  charge 

Average  copper  percentage 


t.    c.    q. 

•too  10   0 


t.    C.    q. 
400  10    0 


Time    occupied    per    charge,    including 
fettling,  charging,  &c 


6  15 

1 

6  15 

1 

323    6 

2 

191  15 

0 

5    9 

2 

3     5 

0 

102  l(i 

3 

221  15 

0 

1  11 

3 

3  15 

0 

25% 

55  70 

29!  hours.  !   38  hours. 


Calculating  from  the  above  figures,  we  find  that  taking 
the  real  copper  in  the  "  metallic  bottoms  "  at  84 '5  per  cent., 
and  the  real  copper  in  blister  at  98 '5  per  cent.,  there  was 
obtained  in  the  form  of  blister  94  per  cent,  of  the  real 
copper  from  the  basic  furnace  and  56  per  cent,  of  the  real 
copper  from  the  acid  furnace,  showing  a  gain  of  38  per  cent, 
in  favour  of  the  basic  furnace.  The  real  copper  in  the 
slag  works  out  to  25  tons  14  cwt.  from  the  basic  furnace, 
and  121  tons  19  cwt.  from  the  acid  furnace.  The  tonnage 
figures  given  in  the  above  table  are  as  correct  as  the 
weighers  could  get  them  and  are  taken  from  the  weighers' 
hooks.  The  deductions  drawn  from  them  are  not  absolutely 
correct,  as  they  show  a  slight  gain  of  copper  in  the  case  of 
the  basic  furnace.  This  is  easily  accounted  for  by  the 
analytical  figures  given  for  the  copper  percentages  being 
averaged  over  a  large  quantity. 

The  following  is  an  example  of  a  charge  of  metallic 
bottoms  worked  down  into  blister  in  a  basic  roaster  furnace, 
together  with  analyses  by  Mr.  E.  ltilcy  of  the  slags  skimmed 
off  :— 

Particulars  of  Working  Charge  No.  79  in  No.  27 
Basic  Furnh  i  . 

(barged  Monday,  4th  November  1889,  at  3  p.m. 
Seven  tons  of  metallic  bottoms,  containing  87 '4  percent. 
of  <  'u  and  4'6  per  cent.  As. 

Six  cwt.  of  lime  added  with  the  charge. 


Charge    under    air  for    five    hours,   clear    off   bottom    at 
10  p.m.  =  10  hours. 


Sample. 
No.  1 

10    0  p.m. 

1st  skimming 

C.  (|.  lb. 

9    16 

No.  2 

11  20  p.m. 

2nd       „ 

3    1    u 

No.  3 

5  30  a.m. 

3rd 

7    2    8 

Sample  of  blister  gave  at  this  time  1'42  per  cent,  arsenic 

7    0  a.m.  Six  shovels  of  lime  added. 

No.  4  10  15  a.m.  4th  skimming  4    2  18 

Sample  of  blister  gave  at  this  time  1'3(S  per  cent,  arsenic. 
Six  shovels  of  lime  added. 

X".  5  10  45  a.m.  5th  skimming  2    18 

The  furnace  was  then  tapped,  the  blister  giving  1-36  pec 
cent,  arsenic. 

t.  c.   q.  lb. 

Weight  of  blister  tapped 6  19    0    r, 

Weight  of  slag  tapped l    7    o  20 

Lime  used 0    6    0  20 

Fettling  used,  12  per  cent.  tar....    0    2    10 

(00  per  cent,  of  this 
for  tap-hole.) 

The  analyses  of  the   different  skimmings   of  slag  are  as 
follows : — 


3. 


4. 


5. 


Silica 

Lime 

Ferrous  oxide 

Cuprous  sulphide 
Cuprous  oxide.... 

Arsenic  acid 

Lead  oxide 


18-62 
19-2D 
7'35 
1-25 
8-76 
11 '70 
21, -00 


5-70 

14-80 

2'42 

Trace. 

80-12 
23-07 
12-41 


0-30 
17-57 

3-15 

8-50 
23-30 
20-80 

7 -HI 


90-88       88-55       86 


6-73 

23 -38 

2-16 

1-50 

19-10 

35-55 

2-20 


6-76 
20-16 

2-06 

Trace. 

27-71 

31-30 

2-20 


90-62       90-22 


By  calculation  from  the  weight  and  copper  percentage  of 
each  slag  drawn,  it  will  be  found  that  the  total  real  copper 
contained  in  the  1  ton  7  cwt.  of  slag  drawn  is  5  cwt.  23  lb., 
which  equals  on  the  real  copper  contained  in  the  7  tons  of 
bottoms  charged,  4- 1  per  cent,  of  copper  slagged. 

In  addition  to  the  largely  increased  yield  of  blister 
obtained  from  the  basic  furnace  over  the  sand-lined  furnace 
when  treating  metallic  bottoms,  there  is  a  further  advantage, 
viz.,  that  these  metallic  bottoms  have  a  most  deleterious 
effect  upon  the  sand  lining  of  the  furnaces,  the  bottom 
nearly  always  requiring  repair  after  three  or  four  days' 
working.  It  is  partly  owing  to  this  fact  that  the  production 
of  these  metallic  bottoms  (except  in  small  quantities  acci- 
dentally) has  nearly  ceased  in  England,  except  at  the 
works  of  one  or  two  firms.  Other  firms  usually  prefer  to 
throw  the  copper  back  from  the  state  of  precipitate  to 
sulphide  in  the  smelting  furnace,  and  this  is  no  doubt  the  more 
preferable  way  where  no  basic-lined  furnace  is  available. 
But  from  the  results  given  above,  where  large  quantities  of 
arsenical  precipitate  have  to  lie  treated,  the  formation  of 
metallic  bottoms,  with  subsequent  treatment  in  a  basic-lined 
roaster  furnace,  is,  in  the  author's  opinion,  by  far  the  more 
economical  method  of  procedure,  especially  as  the  luetal 
tapped  simultaneously  from  the  smelting  furnace  with  the 
copper  bottoms  is  far  lower  in  arsenic  anil  other  impurities 
than  when  no  copper  bottoms  arc  allowed  to  form.  In 
practical  working,  the  whole  of  the  smelter  charge,  consisting 
of  a  mixture  of  metallic  bottoms  with  more  or  less  white  or 
pimple  metal  attached,  is  charged  into  the  basic  master 
furnace,  without  any  stripping  or  separation  of  the  two. 
The  results  given  above,  however,  were  made  on  charges  of 
metallic  bottoms  alone,  the  metal  having  been  separated 
previous  to  use. 
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Treatment  or  White  OB  PlKPXB  Mktu.  in  the 
Basii     Roasted   Ii  UN  IC1  ■ 

Althoagb  it  has  been  found,  when  working  in  a  basic- 
lined  furnace,  thai  the  greatest  advantage  results  when 
treating  metallic  bottoms,  yet  a  very  considerable  pain  in 
output  is  obtained  when  treating  white  or  pimple  metal. 

The  following  comparative  results  show  about  what  this 
pain  amounts  to,  the  figures  in  each  case  beingthe  totals  of 
mn  consecutive  charges,  taken  at  random  from  the  weigher's 
hooks  : — 


Furnace, 

Metal 

Oharved. 

lilister 
Tapped. 

six  charges  rroni  Qrsl  basic  furnace. 

t. 
57 

c. 

II 

U 

t.    e.    q. 
39  15    3 

second     ..        ., 

57 

II 

ii 

:(7  15    1 

third        

57 

0 

0 

:ki    :\    3 

„          „       fourth     „         „ 

B7 

0 

0 

88  in    0 

fifth         

37 

0 

0 

38  i:i    2 

„         „       first  acid  furnac 

as 

0 

0 

:n  19    -J 

„         „      second    ,.        „ 

88 

II 

ii 

.".i    e    ii 

I  Ii.  -.•  figures  -how  a  pain  in  the  output  of  about  13  per 
cent,  in  favour  of  the-  basic  furnace.  Another  series  of 
comparative  charges  of  white  metal  in  Band-  and  basic-lined 
furnaces  wen-  made,  of  which  the  results  arc  shown  in 
tabular  form  below.  It  will  be  Been  that  these  also  -how  a 
large  pain  in  output  in  favour  of  the  basic  furnace: — 

Comparative    Statement    op    White     Pimple     Mktm. 

RoASTKn    KE8PECTTVEM      in     I!\-ii-     \nh    SAND-LINED 

Ii  RN  II  ES. 


Baaic-liined   Sand-Lined 
Furnaces.       Furnaces. 


t.     c.     i|.      t.     e.     q. 
White  pimple  metal  used  during  two 
weeks  ending  October  14th,  1889 s;      n     n      -7     n     0 

average  analysis  78'  W  per  cent,  copper, 
and  fi'.s  percent  Aa 

U  charges  made,  average  per  charge  . ■        7    is     n       7    1-     » 

Blister  copper  produced  from  same —   '    ."•'.'     8     6      S8    l"     n 

produce  per  charge 5     7     a       .s    in     u 

.ti  mge  percent,  arsenic,  6"85  per  cent. 

n  above  charges 11    17     •-•      11     7     0 

average?  charge ill        3    1.1     n 

out.  copper  contents 25  percent.    55p 

Ti required   per  charge,  including 

fettling,  charging,  Ac i8  hours         Ml  I rs 

Calculating  from  the  above  figures,  we  find  that  of  the 
real  coppei  charged,  *7  percent,  ta  obtained  from  the  basic 
furnace,  and  .'.7  per  cent,  rrom  tie'  arid  furnace  in  the  Conn 
id'  blister,  showing  a  gain  of  30  per  cent,  in  favoui  of   the 

ba  ic  I'M *-.     Or  tie-  real  copper  charged,  1*48  percent, 

i-  found  in  the  basic  slag  and  34*  1  per  cent,  in  tie-  acid 

-lap. 

still  another  comparative  series  pave  per  loo  tuns  of 
white  metal  charged  77  ton-  real  copper,  42  tons  from 
n:ii  furnace  and  69  tons  from  basic  of  copper  as  blister, 
showing  per  ion  part-  of  real  copper  charged  a  gain  of 
26  pei  ''Hi    in  favoui  "i  the  basic. 

It  should  I"  stated  that,  owing  t"  the  arsenic  remaining 
in  the  bath  when  tin'  blister  arrives  at  blister  pitch,  the 
copper  cannol  he  at  once  tnppcd,  a-  i-  usual  in  cases  where 
lo»  arsenical  stuff  i-  worked,  hut  it  bas  to  remain  in  the 
furnace  until  n  tesl  shows  the  nrscnic  in  the  blister  to  be 
below  1  percent.  With  10-ton  charges  in  acid-lined  furnace 
this  take-  on  an  average  nine  hours  after   the   hath  has 

1 mi,'  blister.      In   the  basic-lined  furnace  mx  hour-  i- 

i'oiind  sufficient. 


Sample-  taken  from  the  bath  of  an  acid  and  basic  roaster 
furnace   just   as   they   came    hlister    pave    the    following 

results  : — 


Basic 
Kuniaoe. 


Acid 
Furnace. 


Per  1  ■.  11I. 

As  in  pimple  metal  charged 8*18 

A-  remaining  in  hath  at  blister 8'8S 

"p.-r  tapped 11  > 

Jl    in  -  in  furnace  after  becoming  Mister. .  GJ 


Per  Cent. 
T71 

SIS 

trim 
M 


The  increase  of  arsenic  at  hlister  pitch  .in  the  acid 
furnace  shown  in  the  above  analysis  is,  however,  probably 
exceptional. 

Tli.  following  table,  giving  full  detail-  of  weights,  &c  of 

six  charges  of  white  metal  made  ill  a  basic  roaster  and  si\ 
made  In  a  Band-lined  roaster.  The  following  are  the 
analyses  by  Mr.  E.  Biley  of  the  metal  charged,  the  hlister 
obtained,  and  the  slap    produced    from    these    charges, 

Samples  of  each  charge  and  slap  were  taken,  and  the 
samples  afterwards  mixed    as    Bhown   hclow.  s,»  as  to  pet  for 

tin  analysis  the  average  of  the  six  both  for  the  basic  and 
the  acid. 


Average  Analysis  "f  six  White  .Metal 
Charges  worked  in 


Baa  1 
Furnace. 


A.i.l 
Furnace. 


Cop|ier  . 
Tin 


Bilver 

Iron 

Lead 

Arsenic 

Sulphur 

Oxygen  loss,  Ac  . . 
Nickel  and  cobalt 

phorua 

Bilici 

Alumina 

1:11111- 

Hagnesia 


PerCelll. 

75-68 

P,r  Cut. 
76'10 

Net 

determined. 

determined 

Do. 

Do. 

I'M 

I'M 

1-88 

I'M 

.7 

•51 

:;  11 

17'80 

1*90 

157 

•25 

'is 

Traco 

Tra,-.- 

•50 

•S5 

•80 

•88 

■IJ 

'48 

•17 

•lil 

100-00 


10  TOO 


'    \n  il\ aia  of  the  Blister 
1   ipper  tapped  from  the 


Copper 

Tin 

Silver 

Iron 

Bismuth 



Arsenic 

Antimony 

Sulphur 

Oiygen  snd  loss,  Ac, .. 


PcrC-iit. 
87'7M 


Acid 
Fur 


Per  Cent 
98-878 


•11:19 

Nil. 

-084 

•01!) 

■on 

•IHIS 

'013 

■:,s,i 

1117 

-OM 

I'll.-. 

I'OM 

luo-oon 


lim-llim 
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Experimental  Charges,  March  1890. 


No.  3  Furnace,  Basic  Lining. 


Charge. 

Product. 



White  Metal. 

Blister  Copper. 

Sing. 

1st  Charge. 

2nd  Charge. 

3rd  Charge. 

Time  taken. 

1st  Charge .... 
2nd  Charge — 

t.  r.    q.  lb. 
10  10    0  26 

10  11    0  26 

t.  c. 
7  16 

6  11 

q.  11). 
3  10 

3  18 

1st  skim 

2nd  skim 

t.  C    (|.  lb. 
0    5     2     8 

1- 

0    4    0  24 

t.  c.   q.  11). 
0    4    0    0 
1. 

0    5    3  20 

t.   C.    q.   II,. 
0    7    0  12 
1. 

0     3    0    0 

47  hours. 
62  hours. 

.ird  charge .... 

10  10    0    S 

6    4 

3    2 

3rd  skim 
4th  skim 
5th  skim 
6th  skim 

0    2    2    0 

"'  0    G    1     II 

0    8    3  24 
3. 

0  13    1  12 

0    1    3  12 

0    2    1  12 

0  10    3  24 
3. 

0    G    1)    0 

2.  0    3    0    0 

3.  0  10    0    4 

0    7     1  10 
4. 

0  17     2    0 

42  hours. 

7th  skim 
8th  skim 

II  IG    3  12 
4. 

0    9    0    0 

0  11    3  12 
4. 

0    8    2  IG 

31  11     2    -4 

20  13 

2    2 

3    6    2  24 

2  11    2  12 

2  10    0    4 

Average  3D  hours. 

No.  4  Furnace,  Acid  Hearth. 


Charge. 

Product. 

— 

White  Metal. 

Blister  Copper. 

Slag. 

1st  Charge. 

2nd  Charge. 

3rd  Charge. 

Time  taken. 

1st  charge 

t.    e.  q.  lb. 

10  10    0  12 

t.  e.  q.  lb. 

4    8    3  2G 

1st  skim 

t.  c.  q.  lb. 
0  12    0    0 
1. 
0    4    3  12 

t.  e.  q.  11). 
1     3     2  20 

t.  c.  q.  lb. 

0    8     0  20 

44  hours. 

2nd  charge 

10  10    1  22 

3  14    1  12 

2nd  skim 

0     12    4 

0    0     1  12 

50  hours. 

old  charge  .... 

10  11     2    G 

5     1     0  12 

3rd  skim 

0    S    2     t 

0     5    2    8 

0  12     3    4 

4t  hours. 

4th  skim 

0    8    2  12 

0     5    1  20 

0  11     0  20 

5th  skim 

0    0    2  24 

0     5     1  12 

0    6     2  24 

nth  skim 

0    9    3    0 

0     7    3  111 

0    9    0    8 

7th  skim 

0    8    3  12 
3. 

0  M     2     6 

0  16    1  16 

0    9     1     0 

8th  skim 

0    5     0    0 

0     G     1  12 

. 

9th  ski  in 

0  111    3  20 

0  13     1    0 

0    6    0  12 

lutli  skim 

1     2    3  12 

0  12     0  21 

0     8    3  20 

lllh  skim 

.. 

12     0    8 

ii  is   :>,  2ii 

Total  .    .   , 

31  12     II  12 

13    4    1  22 

5  12    2  IS 

5  IS     1  IG 

5    6    3  12 

Average  in  hours. 

Experimental  Charge,  April  1890. 


No.  3  Furnace,   Basic  Lining. 

Charge. 

Product. 



White  Metal. 

Blister  Copper. 

Slag. 

1st  Charge. 

2nd  Charge. 

3rd  Charge. 

Time  taken. 

Remarks. 

] st  charge 

t.   c.  q.  11). 
10  10    3  IG 

t.  c.   q.  lb. 
6  10     1  18 

1st  skim 

t.  c.  q.  lb. 
0    6    3  24 
1. 

t.   c.  q.  lb. 

II     4     1     0 
1. 

t.  r.  q.  lb. 
0    7    0    0 
1. 

57  hours 

.. 

2nd  charge 

10  10    1     2 

8  19     2  16 

2nd  skim 

0    2     2  211 

0    2    3    II 

0    2     2     0 

''>ti  hours 

Repairs. 

3rd  charge 

111  10    2     2 

4    S     0  2G 

3rd  skim 
till  skim 

II    2     1  12 
3. 
0    7     2  16 

0    3     1  12 
0    3  11  20 

0    4    2  12 

0    S    0  20 
3. 
0    9    3  44 

51  hours 

Had  I.Tp-holo. 

not  tapped 
dry. 

5th  skim 

0    7    0    8 
0     7     1  20 

II    6    2  24 
3. 
0    5    3    2 

Gtli  skim 

0  10    0    s 
4. 
0    8    2    8 

7th  skim 

0    4     2  2 1 

• 

8th  skim 

ll     7     0    0 

T.,tal  ... 

31  11     2  20 

19  18     1     4 

1  14    0  IG 

1  17     3  26 

2  10    2  24 

Average  59  hours 
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No.  1  Furnace,  Acid  Hearth. 


,.-.'. 

Product. 

Whit*  ■ 

Blister  Copper. 

SI:..-. 

i>t  Charge. 

2nd  Charge. 

3rd  t  i 

Time  taken. 

i-t  charge  — 
2nd  chaise — 

t.  q.  q.  lb. 
10  10    1    0 

10  10    2  12 

I     c.    q.  11). 
1     0     1  22 

5     5    0    0 

1st  skim 
2nd  skim 

t.  c.  q.  lb. 

1     M    U  10 
L 
0  11     1   12 

t.  e.   q.  Hi. 
ii  10    2  16 
1. 

0    7     1   12 

t.  C.  .|r.  Hi. 
0    6    10 
1. 

i.i    s    1    8 

4.'t  limn.. 
52  luii.rs. 

Srd  charge  — 

11  11     2  22 

1  IS     1  10 

3.-d  skim 

ii  13     ii  12 
2. 

0  14    3     4 

II  11     ll  12 

•  •    2    3    n 

|s  hours. 

111.  skiin 

0    S    i.     - 

0    1     0     I 

.-.t!i  skim 
6th  skim 

7ih  skim 

(1  12    3  10 
3. 

0  11     0  1C 
4. 

0  l'.l    0    8 

"li     B     2  50 
0    7    2  12 

0    9    1  16 

... 
0    7    3    8 

6  7  i  e 

0  10    2    0 

s. 

0    5     11! 

sili  skim 

o    :i    ■:  go 

Mb  -kim 

.. 

0  14     2  21 

Oil    111 
4. 

11  11     1   12 

lntli  skim 

.. 

0    0    0  20 
4. 
0    8    3  16 

11th  skim 

.. 

0    3     2     li 

12th  skim 

n  14    i  12 

.. 

ill  12    2  12 

14 13    3     I 

5    -2     1  22 

5  16    0    8 

4    0    2  11 

1               islmurs 

The  various  Blag  samples  from  these  six  basic  and  six 
acid  charges  wire  mixed  into  two  lots  in  each  ei.se.  :.s  the 
slugs  drawn  off  towards  the  end  of  the  process  are,  as  is  well 
known,  considerably  richer  than  thus.-  at  first  drawn  nit  -.— 


(  Hear  oS  bottom  at  midnight,  9  hours. 


Particulars. 


from 
Basic  Erurmtco. 


SI.-il's  fr  im 
Acid  Purnace. 


Skim- 
mings 

l  tv  i. 


Skim- 

ti.mi-'s 


Skim- 

Illlllk'S 

1  t..:s. 


Skim- 

lIlil.L'S 

I  to  12. 




I  I  I  EICU) 

Alumina 

Suboxide  of 

ol  lead 

i  ixides  "i  Ni  and  Co. 

I.lllle 

da 

■  ni  ... 

Arsenic  acid 

Sulphuric  acnl 

Moisture 


PerCent.  Per  Cent. 

11-22  II  ".in 

I     'I 

1-71 
1-7U 
H-.-72 

.ri2 

!••'.' 

Trace 


DB'67 


0  711 
42  21 

riv.i 

li'.i'.' 
1773 
5-00 

Trace 
12-07 

n- 1.-. 


22-72 

ll-.l 
I-.  -  7 1 
7-80 

r:;s 
:rni 

040 

5-21 

S-00 

Trace 


inii-.'.i 


rso 

0  10 

7.;  ■■::. 
325 
irsj 
l-li.- 

Traoe 

6-50 

Trace 
Trace 


As  the  total  weight  of  tin-  slags  drawn  from  the  six 
basic  charges  is  oulj  li  tons  11  cwt.,  against  81  tons 
i  7  cwt.  in  on  the  six  acid  charges,  and  as  the  copper  content 
of  tie  basic  *laos  i.,  ;.s  shown  above,  less  thau  the  acid,  it 
follows,  as  the  yields  prove,  that  the  oxidation  in  tho  case 
ni  the  basic  furnace  is  very  much  less  than  in  the  acid 
furnace,  thai  i-  :.  gain  in  blister  of  80  I"  i  e.m.  i"  i  I"" 
I'. ii  t-  "i  real  copper  charged. 

Another  white  metal  charge  in  the  basic  roaster,  "i  which 
the  various  slag,  drawn  wen-  separate!]  analysed,  i~  as 
follows  : — 

Charged  Tuesday,  5th  November  1889,  at  8.80  p.m. 
7  tons  metal.  77 "2  |k-i  cent.  Cu,  '99  pel  ecu' 
'2  cwt,  lime  thrown  "11  top, 


12.15  a. in. 

1st  skimming 

e. 

7 

.1.  111. 

1  12 

5.30  a.m. 

2ml  skimmiug 

4 

3  13 

.. 

11.0  p.m. 

:.rd  Bktmming 

1 

1   16 

.. 

3.0  a.m. 

4th  skimming 

C 

1    in 

Now  Mister 

0.0  a. in. 

5th  skimming 

5 

1     U 

111                     \> 

0.30  a.m. 

6th  skimming 

5 

2     I 

lit 

10.0  a.m. 

.. 

.. 

.. 

1". Mi  a.m. 

Tapped 

•■ 

•• 

•s-: 

SO 

2  27 

t.   c  q.  lb. 

lister 6    t    i'    8 

Product  "i  ring i  10    2  27 

Lime  used 0    2   0   » 

(i I   heat    kept   nil   llirliaee   throughout    the  eli 

The  analyses  of  these  six  Bkimmings  are  as  follows: — 


l. 

2.            3,            1. 

5. 

U. 

S'01       S*20      *-,s 

760 

:t-i2 
10-20 
21I-.I 
16-07 

.VINI 

711 
11-77 

I-.-22 

Cl'7 
f.i-'.'7 
2-00 
I'M 

2T05 

Cuprous  sulphide. .. 
Arsenic  :"  id 

7- 12 

B'8D 

472 

12s7 

l-7» 
311 

'.•:.- is 

ss    s| 

01-41 

\-  regards  the  re val  ol  antimonj  in  the  basic-lined 

roaster  furnace,  another  Ann  found  as  the  result  of  working 

up  in  a  basic  roaster  isiderablo  amount  of  arsenical 

stuff,  that  simultaneous]]  with  the  removal  of  B4  per  cent 
nt'  the  arsenic  present,  tli.  x  removed  also  sr  pet  cent,  of 
the  antinu'ii.  contained  in  the  charge. 
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For  the  purpose  of  testing  whether  any  material  chemical 
difference  existed  between  the  blister  produced  in  the  basic- 
lined  roaster  furnace  and  that  produced  in  the  ordinary 
sand  lining,  charges  of  blister  (1)  from  a  basic  roaster,  and 
(2)  from  an  acid  roaster,  were  separately  refined  in  the 
ordinary  sand-lined  refinery;  the  following  analyses  show 
the  results  obtained  in  each  case.  It  will  be  seen  that 
there  is  no  practical  difference  between  the  refined  copper 
produced  from  the  basic  blister  and  that  produced  from  the 
acid  blister  when  an  acid-lined  refinery  was  used. 

Coppeb  axd  Cotfer  Slag  Analysis  made  by 
T.  W.  Westmoreland,  Leeds. 


Particulars. 


Copper. 


Blister  from   Refined  from 


Basic 

Roaster 

charged  into 

No.  i  Acid 

Refinery. 


Basic 
Blister 
charge 

No.  4  Acid 
Refinery, 


23  April  lsoo.  25  Aprill890. 


Blister  from  r>,c, j#- 

Acid  R. .aster    .'•'.' 10'   f,"m 

chargedinto   ^Blister 

No.  4       !    ^R°* 

Rpfinpro         Refinery. 

29ATrill8k30ApriU89°- 


Copper  

Arsenic 

Antimony... 
Phosphorus. 

Lead  

Bismuth . . .. 

Iron 

Nickel 

Sulphur 

Silver 


Per  Cent. 
88*25 


•08 

•on 
•02 

Trace 
•035 
•019 

Trace 
•024 


09 ' 102 


Per  Cent. 
99-40 

•315 

■02 

•007 

Trace 

Trace 

■Oil 

•026 

Trace 

•021 


99-813 


Per  Cent. 

98-50 
•08 
•029 
•003 
Nil 
Nil 
■023 
•018 

Nil 
•030 


99-283 


Per  Cent 
99-30 

•43 

•01 

Trace 

Nil 

Nil 
•019 
•015 

Nil 
•028 


99-802 


Slags  drawn  limn  Acid  Refinery. 


From  Basic  Blister  charged 

into  No.  i  Acid  Refinery. 

23  April  1890. 


From  Acid 
Charge  No.  4 

Refinery. 
30  April  1890. 


Averages  No.  1  to  Nos.  7  to  9. 


■      Average  of 

6  Skimmings.         Skimmings.      7  Skimmings. 


Suboxide  of  cop- 
per (CusO) :— 

Copper  

*  kygen 

Oxide  of  lead  .. . 

Silica 

Alumina    

Peroxide  of  iron. 

Oxide    of    man- 
ganese. 
Oxide  of  zinc.... 

Lime 

Ox  ide  of  nickel  . 

Magnesia 

Sulphuric  acid.. 

Arsenic  acid  .... 

Tetroxide  of  an- 
timony. 
Phosphoric  acid. 

Oxide  of  bismuth 


Per  Cent. 

61-00 
7-68 

(Pb  -58)    '62 

20-31 

•63 

(Fel-97)  2-82 

Trace 

Nil 

3-01 

•36 

■39 

(S  -04)       -11 

(As  1-1)  1-6S 

(Sb  -27)     -85 

•21 

99-17 


Per  i  nil. 


63-02 
7-93 


Per  Cent. 


62-07 
7'82 


(PI)  -15)     '49 

Trace 

19-33 

20-12 

•61 

■68 

(Fel-036)l-48 

(Ft 

r»)  2-27 

Trace 

.. 

Nil 

.. 

4-05 

4-15 

■25 

•16 

•37 

•20 

IS  -03)         -07 

(S03)         -07 

(As  1-17)   T79 

(As 

T09)  1-1.7 

(Sb-08)    -105 

(Sb  -15)     -20 

•12 

(P 

03)         "08 
Trace 

99-615 


99-49 


The  Basic  Lining  applied  to  Coppek  Refining. 

After  carefully  investigating  the  results  obtained  from 
the  substitution  of  a  basic  lining  in  the  roaster  furnace  for 
the  ordinary  sand  lining,  it  was  resolved  to  test  whether  any 
substantial  improvement  resulted  from  1:  similar  change  in 
the  refinery  furnace. 

The  margin  for  improvement  in  the  case  of  the  refinery 
furnace  is  far  less  than  in  the  case  of  the  roaster  furnace 
process;  it  is  therefore  still  a  little  uncertain  whether  the 
extra  cost  of  the  initial  basic  lining  and  of  the  current 
repairs  are  compensated  for  by  the  slightly  increased  yield, 
when  making  ordinary  tough  cake.  When,  however,  it  is 
a  question,  not  of  making  ordinary  tough  cake,  but  of 
producing  best  selected  copper  from  ordinary  arsenical 
blister  (containing  about  1  per  cent,  of  arsenic)  there  is  in 
the  author's  opinion  a  very  great  saving  in  waste  effected 
by  the  use  of  a  basic  lining  in  the  refining  furnace. 

The  basic  refinery  has  so  far  been  used  chiefly  for  the 
production  of  best  selected  copper  from  B.S.  precipitate 
only,  or  from  pure  blister  containing  only  some  -2  to  -3  per 
cent,  of  arsenic,  but  some  charges  have  recently  been  made 
from  blister  containing  1  per  cent.  As,  which  have  been 
worked  down  into  B.S.  ingots  with  very  good  results  as 
regards  yield,  but  as  might  naturally  be  expected  longer 
time  is  required.  The  following  is  an  example  of  the 
results  obtained  when  producing  B.S.  ingots  from  rich 
precipitate. 

Chaege  A. 

t.   e.  q.  lb, 

Charged  in  rich  precipitate 12  13  0    2 

„        scrap  copper 0    5  i)  17 

Products; — 

U.S.  ingots  9    2  1  22 

Scrap  and  moulds 0  18  123 

Slags,  1st  skimming 0  10  Oil 

2nd        „           0    0  2  18 

,.        3rd         , 0    6  0  12 

1th         „           0     8  0    6 

The  precipitate  charged  contained  7  •  7  per  cent,  of  moisture 
and  there  was  used  during  the  charge  3  cwt.  of  lime  and 
2  cwt.  of  soda  ash. 

Charge  B. 

The  analyses  and  weights  of  another  charge  of  good 
precipitate  worked  down  into  U.S.  ingots  may  here  be 
quoted,  the  analyses  in  this  ease  being  by  Jlr.  Stead  of 
Middlesbro'. 

The  furnace  was  charged  with  10  tons  2  cwt.  1  qr.  of 
copper  precipitate  of  the  following  composition,  the  sample 
being  dried  at  2 12°. 

Copper 8S-83 

Iron 0*69 

Arsenic 0*15 

Antimony 0'fll 

Tin 0*01 

bead 0*03 

Bismuth o*05 

Sand 1*12 

Graphite o-55 

Sulphur o'06 

Phosphoric  Acid 0*46 

Combined  Water 0"88 

Oxygen  combined 7-15 

1IM1-02 

Moisture 7-31 

The  U.S.  ingots  produced  from  the  above  precipitate 
gave  :— 

Copper 99*88 

Iron 0'  02 

Nickel Trace 

Zinc T  r)iie 

Lead Trace 

Bismuth 0"03 

Antimony Trace 

Tin Tr 

Arsenic 0-068 

99*948 
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The  Blags  drawn  were  separately  Bampled  and  mixed  in 

proportion  to  the  weights   drawn,  so  that  the  following  is 

the  average  analysis  ■.— 

l'r  I 

SulH.xide  of  copper 

( Ixide  of  copper !  '7 1 

Lime B*fr2 

Soda 4*81 

Magnesia t 8*80 

Oxideof  manganese 0*14 

Protoxide  of  iron I'88 

Alumina 2' 12 

Oxideof  zinc i>ui 

Oxide  ol  bismuth 007 

i  Ixfde  of  load Trace 

Oxide  of  tin 003 

Oitde  of  antimony 0*00 

Bilica 8*2S 

Phosphoric  acid 1*83 

Sulphur <!■  !7 

Carbonic  acid 1*28 

Arsenious  acid ■_''."" 

99'M 

Copper B8'64 


Cm  kJlOB  ('. 

Ainiilii  r  precipitate  charge,  in  which  the  material  charged 
in  and  refined  copper  produced  were  fully  analysed  by 
Mr.  Riley,  gave  the  following  results. 

Precipitate  charged : — 

Metallic  copper 80*83 

„       iron lit 

lead  0*08 

bismuth O'OI 

Oxygen v:>i 

\    cnic 0*28 

Phosphorus 0*88 

Silica I'M 

Combined  water r  •-'.*» 

Graphitic  carbon  Trace 

Antimony Nil 


DO  -7ii 


The  B.S.  ingots  produced  From  the  above  precipitate  had 
ilir  following  composition: — 

Copper ••'••VI.-, 

Tin Nil 

Silver  Trace 

Bismuth 'in.-. 

Antimony Nil 

\    ■  nie Nil 

I  '  i'i '088 

Iron -on 

M  DA] 


Tlii'  analysis  <>f  the  slag  from  above  charge  gave 

Silica  i.vn.-, 

Suboxide  of  copper 88*78 

Oxide  of  iron 18*00 

i  Ixide  "f  lead "ji 

nina 7"0B 

Oxide  of  manganese *r.s 

10*88 

Uagtieaia tt' 

Arsenic  scld r.v* 

Phosphoric  acid run 

Bulphur 'is 

Oomblned  water *88 

Hetall                   i  •■•  hi - 1 


I    li  USGE    1>. 

As  an  example  of  the  results  obtainable  from  the  ha>ic. 
refinery  when  making  ordinary  tough  cake  from  airly 
arsenical  blister,  tin-  following  analyses  were  made  by 
Mr.  Westmoreland.  The  details  of  the  charge  wen-  as 
f< ill.nvs  : — 

The  charge  consisted  of  15  tons  9  cwt,  :l  i|rs.  of  Mister  of 
the  following  composition : — 

Per  '''Mt. 

r  98-150 

Arsenic '77" 

Antimony "087 

Iron 

Nickel ■"-•'.' 

Sulphur *00t 

Phosphorus Ti  i 

ISi-niuth 'ii'.'.-. 

-I'll 

Silver '008 

08*148 

Tin-  tough  cake  laded  contained: — 

r  08*878 

Arsenic '7111 

Antimony "078 

Iron ii-jH 

-an 

Sulphur 'not 

Phosphorus 'l'r....  . 

i        hiIi '087 

Lead  '088 

Sih.r '0D0 

00*883 

The  furnace  was  not  wholly  emptied,  only  some  IS  Ions 
being  laded  out.  Imt  the  slag  was  weighed  and  carefully 
sampled  bo  that  tie-  amount  of  copper  oxidised  in  the  slaj; 
i~  easily  got  at,  die  total  slag  weighed  1  ton  S  cwt.  :i  qrs., 
Mini  had  tin-  following  average  composition  : — 

Sample  dried  al  212    I'. 

Copper 88*18 

Oxygen 4*80 

I '     i e  of  lead I'M  =  1*80      Pb 

Oxide  of  bismuth *04 

Irsenicacid 8*80  =  Asl'70 

Oxide  of  antimony "--  =  Bb  *17 

Silica 88*84 

Peroxide  of  iron 3*  21 

Alnminn 

I  ixide  ..f  manganese 'IB 

1  ixide  of  nickel "-"-' 

I. illl.' 1 

Uagnesis 8*00 

Sulphuric  acrid '17 

I'll  ophoric  acid Ti 

DO'OO 

Calculatin**  from  the  above  figures  »•■  find  that  the  total 
real  copper  which  passed  into  the  slag  was  in  this  ease 
9  B  cwt.,  or  i"i  inn  parts  real  copper  charged,  8*9  parts 
passed  into  the  slag,  A  similar  charge  in  an  acid-lined 
furnace  gave  per  100  parts  of  real  copper  charged  into  the 
furnace  5'  1  parts  "t"  copper  in  the  -1.il'. 

<    II  UtOK    K. 

Vnother   B.S.  charge  which  woa  made  from  blister  con- 
taining rather  a  high  percentage  •  •!  arsenic,  is  given  below. 
The  charge  consisted  "f : — 

Tn  r"' 
Hli-ler s    1:1    J   SB 


ami   I  cwt.  of   lime   ami    :l    CWt 

working  down  the  chai 


-■t   podn   ash   were  n*e<l 
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The  charge  was  in  the   furnace  for  48  hours,  and  was 
laded  in  the  form  of  B.S.  ingots.     The  products  were  :  — 

Tn.  cwt.  qr.  lb. 

Best  select  ingots 7    IS    0    7 

Total  slag 2      7    1  17 

The  analyses  by  Mr.  Westmoreland  of  the  blister  charged 
and  refined  copper  obtained  are  as  follows  : — 


Blister  Refined 

charged.  Copper. 


Copper 

Arsenic 

Antimony 

Iron 

Nickel 

Sulphur 

Phosphorus 

Bismuth 

Lead 

Silver 

Insoluble  silicious  matter  . 


9t:-420 

rujo 

•020 
•155 
•023 


99-940 

•020 
•007 
•050 
•004 


•017 

Nil 

Traces 

Tracos 

•020 

•022 

•013 

•oil 

•009 

•on 

1-.-.70 

90-327 

1IHV065 

The  different  skimmings  of  slag  were  separately  sampled 
and  then  mixed  in  proportion  of  the  weight  of  each 
separate  skimming,  so  that  the  following  is  an  average 
analysis  of  the  slag: — 

Cll20: 

Copper 22-53 

Oxygen 2-83   Per  Cent. 

Oxide  of  lead 0'60  =  Pb0'56 

Oxide  of  bismuth 0"05 

Arsenic  acid 5'15  =  As  3-30 

Tetroxide  of  antimony 0*20  =  Sb  0*14 

Silica 24-18 

Feroxide  of  iron 6*70  =  Fe  4'69 

Alumina 2"90 

Oxide  of  manganese 0*30 

Oxide  of  nickel 0"13 

Lime 1782 

Magnesia 8*75 

Sulphuric  acid 0'5S  (S03) 

Phosphoric  acid 0"13  (P2Os) 

Carbonic  acid 1-24  (CO;) 

Combined  water 0*73 

Soda  calculated  as  Na-jO 5"33 

100-15 

By  calculation  from  the  above  figures  we  arrive  at  the 
result  that  from  100  parts  of  real  copper  charged,  94  parts 
were  obtained  in  the  form  of  B.S.  ingots  and  6  parts 
passed  into  the  slag. 

Charges  F.  and  G. 
As  the  working  down   of  blister   rather  high  in  As  into 
B.S.  ingots  is  considered  by  the  author  as  of  considerable 
importance,  the  details  of  two   other  charges  worked  in  the 
basic  refinery  are  given  :  — 


Charge  2.7.). 


Blister  charged... 
B.S.  ingots  laded  . 
Scrap  and  moulds 
Total  slae  drawn  . 


In.  cwt,  qr.  Hi, 
7     17    0    ti 


0    18    2    0 


Tbe  analyses  of  these  charges  by  Mr.  Stead  gave  : 



Blister 

-barged. 

97-50 

97-77 
o-ut 

1'52 

1-95 

0-02 

0-02 

o-(n 

0-02 

O'Oti 
0-21 

0-20 

0'06 

0-07 

99 '8S 

99-74 

The  B.S.  ingots  produced  had  the  following  composition  : 


Copper  . . . 

Iron 

Nickel,... 

Zinc 

Lead 

Bismuth  .. 
Antimony 

Tin 

Arsenic..., 


99-86 

0-02 

Trace 

Trace 

Trace 

0-03 

Trace 

Trace 

•062 


99 '972 


99  -89 
Trace 
Trace 
Trace 

Trace 

0'02 

Trace 

Trace 

O'05 


99-96 


Mr.  Stead  informs  me  that  by  "  Trace  "  in  the  above 
analyses  he  means  under  -01  per  cent. 

An  average  analysis  of  the  slags  drawn  from  the  above 
charges,  each  skimming  being  sampled  and  mixed  in  pro- 
portion to  the  weight,  gave : — 


Suboxide  of  copper. . 

Oxide  of  copper 

Lime 

Soda 

Magnesia 

Oxide  of  manganese. 
Protoxide  of  iron .... 

Alumina 

Oxide  of  zinc 

Oxide  of  bismuth  . . . 

Oxide  of  lead 

Oxide  of  tin 

Oxide  of  antimony. . , 

Silica 

Phosphoric  acid 

Sulphur 

Carbonic  acid 

Arsenic  , 


Oxygen,  He,  by  difference  . 


Copper . 


Charge  259. 

Charge  2f 

Per  Cent. 
48-42 

Per  Cent 
33-22 

7-77   - 

0-12 

10-65  - 

16-33 

5-04   - 

4-77 

3-17  - 

5-81 

0-J8  - 

0-14 

5-04  - 

4-05 

2-S2  - 

6-97 

0-04  - 

Trace 

0-07 

0-10 

Trace 

Trace 

0-02 

0-02 

0-06 

0-05 

lO'OO 

16-85 

0-35 

0-53 

0'18 

0-19 

rso 

1"66 

2-25 

2-47 

1-14 

0*83 

lOO'OO 
49-16 

100 '00 
31-67 

From  the  analyses  of  the  blister,  and  from  the  weight  and 
copper  percentage  of  the  slags  drawn,  it  is  found  that  from 
100  parts   of  real  copper  charged,    14    parts  went   into  the 
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Blags  in  charge 2S9  and  12  part-  in  charge  263.  These  high 
p.  reentages  Being  due  to  the  large  amount  of  arsenic  which 
had  tn  be  removed. 

I  i, .mi  the  above  example  it  will  be  seen  that,  although  the 
increase  of  yield  when  producing  tough  cake  is  not  so 
ki1.1i-  in  the  refinery  furnace  as  the  train  in  the 
roaster  furnace  is,  yet  that  there  is  without  doubt  a  con- 
siderably  lessened  amount  of  oxidation  when  the  refinery 
is  furnished  with  a  basic  lining,  which  is  the  more  apparent 
the  higher  tin-  blister  charged  :~  in  arsenic  and  the  lower 
the  produce  laded  is  required  to  be,  that  i-,  the  more  the 
impurities  that  have  t"  be  eliminated  by  oxidation  the 
the  saving  of  copper  when  using  basic  linings  in 
the  refinery. 

Although  from  the  results  given,  and  from  a  vast  Dumber 
ol  others  which  space  <!"»-  uol  permit  of  detailing,  then-  is 
no  question  about  the  increase  of  yield  resulting  from  the 
lessened  oxidation  when  using  basic  linings  :  yet  experience 
has  shown  that  acid-ljned  furnaces  will  get  rid  of  impurities 
as  completel]  as  the  basic  furnaces  do,  if  one  doi  -  nol 
mind  the  amount  of  copper  that  lias  t..  be  slagged  in  so 
doing.  Hut  if  one  Btops  each  furnace  when  a  similar 
amount  of  copper  has  been  wasted  in  each,  it  will  be  found 
that  the  purification  of  the  acid  charge  is  very  much  less 
complete  than  in  the  basic  charge. 

In  order  to  test  what  effect  ■  basic  lining  lias  on  the 
elimination  of  antimony  and  bismuth  as  compared  with 
their  elimination  in  acid  lined  furnaces,  a  series  of  charges 
were  nki.1i-,  starting  with  crude  metallic  bottoms,  which 
were  first  worked  through  the  basic-  and  acid-lined  roaster 
furnaces,  the  blister  obtained  from  the  basic  roaster  charges 
refined  in  a  basic-lined  refinery,  and  that  from  the  acid 
roaster  charges  in  an  acid-lined  refinery.  By  this  method 
of  procedure  it  was  expected  thai  any  difference  in  the 
rati  of  elimination  of  these  and  other  elements  would  be 
magnified  bj  the  passage  of  the  material  through  the  two 
furnaces.  The  analyses  "I  the  bottoms  charged  in  the  aoid 
and  basic  roaster  furnaces  respectively  were  as  follows,  the 
-  i>.  ing  made  bj  Mr.  Westi ■eland :  — 


li.. ito ins  charged  into 


laid  Boaster.     Banc  Boaster, 


Copper 

Sulphur 

I    id 

Bismuth 

Lnenic 

Lnt  imon* 

Phosphorus  

In. n 

Nickel  and  cobalt 
01 


■95 

•92 
•062 
5-08 

'27 
U 
■nji 
•li.; 
■Oil 


'.'2-7H 
I'".' 
■97 
•tin 

i'ia 

•2il 
"055 
028 
084 
•021 


W.178 


Blister  produced  from 


i  upper 

Sulphur 

L'-ml 

Bismuth 

Ajsonic 

antimony 

Phosphorus  

Iron    

Nickel  and 


:  he  slag  produced  during  the  conversion  of  the  metallic 
bottoms  into  blisl  r  had  the  following  composition,  the 
sample!  analysed  being  a  mixture  from  each  skimming 
mixed  in  proportion  of  the  weight  of  each  slag  drawn  : — 

Sample  of  Slav-  drawn  from 


The  blister  produced  from  the  roaster  oharges  when 
treating  tin-  metallic  bottoms  of  the  composition  given 
above  contained : — 


Arid  Roaster. 


I 


basic  Roaster. 


.-,7  n 

37-17 

7-23 

res 

2' 03 

-  Pbl-88 

S-BO  - 

PbS-62  7o 

Oxide  of  bismuth  . . . 

•11 

•li 

7  •>.<; 

isS-00 

15-65  = 

\s  I"-21 

Tetroxlde  of  antimony 

•17 

- 

"To  B 

Sb  -.v. 

Silica 

isll 

15-26 

1.  2*43 

:■:.'.' 

l       SI  7o 

•63 
■S3 

I'M 
•65 

Oxides  ol  nickel  and 

Oxide  of  inn  . 

Trace 

■U5 

2-31 

•:U 

9'4B 

3-17 

Hagoesia 

'87 

•46 

•ID 

-u 

nio-7:: 

100  •« 

l'..  sulphur  separated  on  treating  the  slag  with  nitric 
acid.  sp.  gr.   1  '48. 

The  charge  put  into  the  refinery  consisted  of  the  above 
blister  with  a  certain  amount  of  scrap  copper  to  makeup 
the  weight.    The  composition  of  the  two  oharges  was: — 


\.  id  Refinery.   Basic  Refinery 


i  opper 98-65 

Arsenic ' 

antimony -012 

Phosphorus -005 

bead Ol:. 

Bismuth 

Iron "II 

Nickel -Hl.-t 

Sulphur -IHI7 

Silver  -'120 


l's-71 
■93 

■019 

"HI 

•us.' 

■1.1.1 
II  .1 

•019 

•U17 


00-602 


The  refined  copper  produced  from  the  above  charge  bad 
the  following  composition; — 


\. -id  Roasti  rs.    B« 


H     !•' 

98*87 

■ON 

•017 

•uls 

•i  16 

•087 

s| 

".'7 

1 1 ,. . 

■083 

■0X2 

•1122 

'019 

•"-■1 

(..•.. 

v  Id  Refinery. 


Copper  

Sulphur 

Load 

Bismuth 

\ls-sne 

antimony 

Phosphorus 

Iron 

Niokel  and  ooball 

Silver 


BB'98 
-003 
■018 
■008 

•72 

i-i. 

•Oil 

Trace 

•046 

W7i34 


Basic  Refinery. 


;is".n 
■I1117 
'060 
•1173 
•72 
■6*8 
•nil 
•0M 
•"I.-. 
■026 
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The  slag  produced  in  each  case  was  as  follows  : — 


Slag  drawn  from 


Acid  Refinery. 


Cu,0.    Copper 68-50 

Oxygen ST>3 


•23 

=  Pb 

20 

•44  = 

PI)  -39 

Oxide  of  bismuth  ... 

•08 

=  Bi  ■ 

07 

•00  = 

Bi  •06 

•2-05 

=  As  1-34 

!'30  = 

As  1*54 

Tetroxide  of  antimony 

•02 

■16  = 

Sb  '12 

1-24 

IB -83 
=  Fe 

87 

37 '12 
2-14  - 

Fel-B0 

•39 

1-3* 

Oxides  of  nickel  and 

•09 

•11 

Oxide  of  manganese. 

Trace 

•07 

1-03 

10-40 

•16 

4-95 

Sulphuric  acid  (S03) 

•08 

•11 

•16 

•is 

99'43 

99-14 

Basic  Refinery. 


44-12 


It  will  be  seen  from  the  above  figures  that  the  acid-lined 
furnaces  have  removed  the  antimony  and  bismuth  more 
completely  than  the  basic  furnaces.  This  is  doubtless  due 
t<>  the  thicker  more  calcareous  slags  formed  in  the  basic 
furnaces  which  prevent  the  oxidation  of  the  antimony  and 
bismuth  more  than  the  thinner  cupriferous  slags  in  the 
acid  furnaces  do. 

For  the  acid  roaster  charges  28  tons  of  metallic  bottoms 
were  treated.  These  gave  from  the  roaster  charges  15  tons 
8  cwt.  2  qrs.  of  slag.  For  the  basic  roaster  charges  20  tons 
of  metallic  bottoms  were  treated  ;  these  gave  5  tons  16  cwt. 
of  slag.  From  the  analyses  given  above  of  these  slags  it 
may  be  seen  that  the  real  copper  slagged  was  very  con- 
siderably less  in  the  basic  charges  than  in  the  acid  ones,  the 
actual  figures  being  34-2  per  cent,  slagged  in  the  acid 
roasters,  and  11-6  per  cent,  slagged  in  the  basic  roasters. 

Summing  up,  therefore,  the  results  so  far  obtained  in  basic 
copper  smelting,  it  would  seem  that  where  the  basic  process 
has  shown  itself  to  be  of  most  use  is  in  the  treatment  of 
highly  arsenical  material  tapped  from  the  smelting  furnaces. 
Such  material,  being  produced  from  the  poorer  arsenical 
precipitates,  generally  gives  a  great  deal  of  trouble  in  the 
ordinary  way  of  working,  with  a  very  high  loss  of  copper  in 
the  slags,  which  necessitates  extra  labour  and  expense  to 
rework . 

Another  very  important  point  to  which  the  basic  process 
shows  itself  well  adapted  is  in  the  refining  of  blister  rather 
high  in  arsenic  (say  from  1  to  lj  per  cent,  or  higher)  for 
the  purpose  of  making  B.S.  ingots. 

The  action  of  arsenic  upon  copper  is  not,  in  the  author's 
opinion,  altogether  similar  to  the  action  of  phosphorus  upon 
iron.  In  the  case  of  copper,  arsenic  up  to  something  like 
7  parts  in  a  thousand  rather  promotes  malleability  and  the 
expulsion  or  absorption  of  oxygen  in  both  basic-  and  acid- 
lined  furnaces.  This  cannot  be  said  to  anything  like  the 
same  extent  of  phosphorus  in  a  basic-lined  furnace,  and 
cannot  be  said  at  all  when  speaking  of  the  action  of 
phosphorus  upou  iron  in  acid. lined  furnaces. 

The  above  statement  is  illustrated  by  the  fact  that  good 
tough  cake  may  (and  probably  ought  to)  contain  -5  per 
cent,  of  arsenic. 

The  author  knows  of  no  steel  or  wrought  iron  that  is 
of  any  commercial  use  at  all  that  contains  anything  like  this 
percentage  of  phosphorus. 


The  author  would  remark,  finally,  that  the  results  that  he 
gives  this  evening  are  to  he  considered  merely  as  sufficient 
to  encourage  copper  smelters  to  obtain  infinitely  better 
results. 

In  conclusion,  the  author  wishes  to  place  upon  record  his 
indebtedness  to  the  various  companies  as  represented  by 
their  directors  aud  officials  who  have  with  so  much  enterprise 
and  skill  employed  the  basic  process  in  the  manufacture  of 
copper.  To  a  former  assistant  of  his,  Mr.  Joseph  Cooper 
of  Middlesbro',  he  is  also  indebted  for  his  untiring  zeal 
and  for  the  great  ability  that  he  showed  when  superintending 
the  putting  in  of  the  first  basic  lining  to  a  coal-fired  copper 
roaster,  and  when  superintending  the  working  of  this  and 
other  similar  furnaces.  To  his  valued  assistant  and  friend, 
Mr.  Thomas  Twynam,  he  is  also  deeply  indebted  for 
supervising  the  working  of  the  basic  roasters  aud  refinery 
furnaces,  and  for  the  valuable  assistance  that  he  has 
rendered  in  the  compilation  of  this  paper. 

Discussion. 

The  Chairman-  complimented  the  .Section  on  having  the 
paper  brought  before  it,  and  considered  that  the  author 
had  fully  made  out  his  case,  viz.,  the  superiority  of  a  basic 
lining  in  the  refining  of  copper. 

Prof.  W.  C.  Roberts-Ai  stex  said  that  it  was  very 
difficult  for  those  who  were  not  actually  engaged  in  copper 
smelting  to  realise  how  hitter  an  enemy  to  the  smelter 
small  quantities  of  impurity  could  really  he,  aud  it  was  still 
more  difficult,  perhaps,  for  those  who  had  not  made  the 
relations  of  "  traces  "  of  impurity  to  masses  of  metal  a  special 
study  to  understand  how  important,  aud  at  the  same  time  how 
hard  it  was,  to  get  rid  of  small  traces  of  impurities.  Speaking 
from  the  point  of  view  of  the  Mint,  he  might  observe  that 
even  so  small  a  quantity  as  one-tenth  per  cent,  of  bismuth 
in  copper  would  render  it  impossible  to  use  that  copper  for 
coinage  purposes  when  added  to  gold.  Arsenic  was  not 
quite  so  bad ;  but  a  very  small  proportion  of  it  would  in 
the  same  way  render  copper  wholly  unfit  for  coinage  pur- 
poses when  added  to  gold.  Again,  arsenic  exerted  a 
remarkable  influence  in  increasing  the  electrical  resistance 
of  copper,  and  it  was  well  known  that  the  copper  used  for  the 
electric  wires  of  the  present  day  would  carry  double  the 
number  of  messages  that  could  be  carried  by  the  old  wires 
made  in  the  days  when  the  necessity  for  the  purification  of 
the  copper  was  not  so  well  understood.  That  alone  showed 
the  great  importance  of  eliminating  the  impurities.  But 
with  the  old  acid-lined  furnaces  it  was  extremely  difficult  to 
get  rid  of  the  arsenic  without  basic  additions  to  the  charge 
or  without  much  loss  of  copper,  and  it  was  also  difficult  to 
dissociate  by  heat  the  arsenical  compounds  which  were 
formed.  He  would  like  to  ask  the  author  whether  he 
thought  that,  in  the  case  of  the  Manhes  process  (where  the 
acid  lining  of  the  converter  played  so  important  a  part  in 
the  reactions),  the  substitution  of  a  basic  lining  at  any  stage 
of  the  process  would  afford  anything  like  the  service  which 
it  had  been  shown  to  render  in  the  metallurgy  of  iron. 
Mr.  Gilchrist  had  incidentally  referred  to  the  belief  that  the 
"  nature,"  or  what  should  be  called  the  molecular  structure 
of  the  metal,  was  of  much  importance  in  the  case  of  both  iron 
and  copper.  Prof.  Austen  regarded  the  molecular  grouping 
of  a  metal  as  being  of  the  greatest  important:.  It  had  been 
proved  in  the  case  of  iron  that  there  was  an  a  and  a  £  form 
of  the  metal,  each  with  distinct  properties  of  its  own.  He 
believed  that  it  would  be  found  that  copper  was  in  a  similar 
case,  and  that  a  very  minute  quantity  of  foreign  matter 
might  be  able  to  change  the  normal  form  into  the  allotropic. 
He  had  had  very  little  actual  experience  of  copper  smelting, 
but  he  fully  appreciated  its  difficulties,  and  it  was  most 
unusual  for  anyone  who,  like  Mr.  Gilchrist,  had  won  his 
laurels  in  connexion  with  one  particular  metal,  to  come 
forward  again  and  distinguish  himself  in  connexion  with 
another  and  verj'  different  metal. 

Mr.  David  Howard  inquired  whether  the  furnaces  with 
the  basic  lining  were  worked  in  all  respects  the  same  as 
with  the  acid  lining,  or  whether  a  different  llux  was  used  in 
each  case. 
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Dr.  II.  Mom:  said  he  did  not  think  thai  the  converter  so 

far  had  I n  successful   for  copper  smelting.     When  used 

for  concentrating  copper  ores  or  matte,  by  slagging  off 
the  iron  in  form  of  a  silie.ate,  the  large  amount  of  slag  so 
formed  greatly  interfered  with  the  operation.  Winn 
treating  white  metal  "■■  blister  copper  in  an  acid-lined 
converter  with  tin-  view  of  removing  arsenic  and  other 
imparities,  tin-  rapid  oxidation  of  the  copper  under  a  high 

pressure  blast  would  cause  an  ex sivc  quantity  of  copper 

to  In-  converted  into  silicate  or  slag.     Here  better  results 

might    I ipected   from    a    basic-lined   converter.      The 

removal  <>t  arsenic,  however,  bad  been  successfully  carried 
out  iii  n  basic-lined  reverberatory  furnace  which  bad  the 
advantage  of  being  much  simpler  and  more  economical  in 
it-  working. 

Mr.  Bbbtram  Blouni  said  tli.it  as  an  analyst  he  was 
accustomed  in  see  specifications,  drawn  by  engiucers 
experienced  in  copper,  for  such  things  a-  locomotive  firebox 
plates,  and  in  such  specifications  different  percentages  of 
impurities  were  put  down  a-  tin-  maximum  limit  to  1"-  per- 
mitted.    A  very  comn maximum  forarsenic  was  0*15  pet 

cent.  The  engineers  who  drew  those  specifications— and, 
presumably .  their  chemical  advisers  also — hail  arrived  at  the 
opinion  that  that  percentage  was  the  maximum  allowable  ; 
hut  their  reasons  lor  doing  mi  were  nol  evident.  He  knew 
thai  work  hail  been  done  in  tin'  past  on  tin-  determination 
of  arsenic  ami  other  impurities  in  copper;  hut  ii  was 
difficult  to  find  anything  like  an  adequate  account  "l'  the 
possible  ill  effects  of  thai  body  on  tin-  metal.  Would 
Mr.  Gilchrist  be  inclined  to  ti x  for  refined  copper,  such  as 
was  used  lor  firebox  plates,  a  definite  maximum  of  impuritii  9 

which  should  not    hi-  exceeded,  anil  would    be   as    an  analyst 

condc without    hope  of  appeal  copper  which  exceeded 

that  limit?  Also  would  he  consider  that  raoh  limit  might 
be  altered  by  tin'  contemporaneous  presence  of  other 
impurities  in  tin-  copper?  Until  some  such  information 
were  available,  analysts  could,  il  was  true,  determine  the 
precise  percentage  of  arsenic  ami  similar  impurities,  hut 
win-  unable  definitely  to  advise  their  clients  when  that  per- 
centage so  far  exceeded  tin-  maximum  permissible  as  to 
unequivocally  condemn  the  copper. 

Mr.  W.  Gowland  regarded  the  paper  as  our  of  the  most 
valuable  contributions  to  the  literature  of  the  subject 
published  since  l>r.  Percy's  great   work.     Mr.   Gilchrist's 

results   might   be  accepted  as reel  ;  ami.  as  far  as  works 

were  concerned,  the  process  was  likely  to  hi-  successful  on  a 
commercial  -'-air. 

lir.  W.  s.  s.,.i  mi  said  that  In-  hail  In  in  attracted  to  the 
meeting  l>\  curiosity  excited  bj  the  title  of  tin-  paper.  His 
curiosit)  was  aroused  b}  the  fact  thai  tin'  process  of  copper 
smelting   was    well   known    to    be   an   acid    process   from 

beginning  to  end.     As  the  members  were  lonbl  aware, 

1I1,    objccl  of  smelting  copper  was.   first,  to   convert    the 

sulphides  of  iron  into  oxide,  and  dissolve  the ut  by  means 

of  silica  asa  slag.  Having  got  rid  of  a  certain  quantity  of 
the  iron  in  that  way,  the  ore  was  roasted  again,  ami  again 
smelted  with  Bilica,  and  bo  In-, 'am,'  richer  in  copper.  In 
fact,  silicic  acid  was  used  ju-t  a-  hydrochloric  acid  was 
used  in  other  processes,  to  dissolve  out  impurities.  Yet  he 
gathered  that  the  basic  process  might  be  applied  to  refining 

copper.     Hi-  joined  Professor  Roberts  Uisten  ii grata- 

lating Mr.  Gilchrist  on  having  .halt  successfully  with  two 
different  metals,  ami  both  by  the  basic  process.  Hut  it 
appeared  to  him  thai  just  as  the  basic  process  was  applied 
not  to  the  smelting  of  iron  but  rather  to  its  refining,  in  the 
process  of  making  Bteel,  so  in  the  present  case  ii  was 
applied  to  the  refining  of  copper,  and  not  to  its  smelting, 
the  arsenic  being  removed  from  the  copper  much  in  the 
same  way  that  the  phosphorus  was  eliminated  in  the  Bteel 
process. 

Mr.  .1.  Smith,  who  said  that  lie  hail  come  from  St,  Helens 
expressly  to  hear  Blr.  Gilchrist  read  his  paper,  wished  to 
express  his  sympathy  with  the  gentleman  who  had  spoken 
about  engineers  tying  copper  producers  down  in  thi  ii 
ii,-. in. ,n-  to  certain  percentages  of  impurities.  The]  bad  as 
a  rule  to  give  guarantees  that   their  prodncl  should  consist 


of  H'.i-.i  of  cupper  ami  -j  of  impurities,  ami  of  thai  '5  not 
more  than  "15  shouhl  he  arsenic.  The  remaining  3'5 
might  be  anything  they  liked.  There  was  no  doubt  in  his 
mind  about  the  ■  IS,  tor  during  close  on  the  88  years  he  hail 
bet  11  engaged  in  the  copper  trade  it  was  a  Bubjecl  that  hail 
given  them  an  immense  amount  of  trouhle,  ami  they  had 
mine  trouhle  now  than  formerly  in  guaranteeing  the  tests 
required  by  engineers.  Would  Mr.  Gilchrist  recommend 
the  production  of  metallic  bottoms  ami  their  treatment  in 
the  basic  roaster  as  the  best  way  of  treating  arsenical 
precipitates?  The  treatment  of  those  precipitates  had 
become  an  important  question  for  copper  smelters.  Last 
yearthey  had  to  deal  with  them  up  to  *j  ami  a  per  cent,  of 
arsenic,  anil  at  the  present  time  up  to  something  like  "1  per 
cent.      They  were  expecting  a  great  ileal  of   trouhle  with  the 

precipitates  in  the  current  Mar.  as  there  would  he  almost 
double  the  quantity  of  arsenic  to  be  got  rid  of .     He  would 

therefore  he  grateful  for  anv  hints  as  to  the  best  way  of 
dealing  with  that  extra  quantity. 

Mr.  E.  llii.n  did  not  know  upon  what  grounds  engineers 
based  their  requirement  that  copper  Bhould  contain  not  less 
than  '.Hi  .'1  of  pure  metal:  ii  was  a  very  high  limit  to  fix. 
There  was  always  oxide  of  copper  present,  and  the  whole 
question  of  the  limit  of  allowable  impurities  might  well 
form  a  subject  of  discussion  between  chemists  and  engineers. 
In  his  own  practice  he  made  a  point  of  giving  no  figures. 
He  certified  that  the  materials  were.  In  his  opinion,  tit  for 
certain  purposes.  If  he  gave  an  analysis  it  might  he  a 
Bpeciall}  good  analysis,  and  then  the  prohabilitj  was  that 
his  clients  would  want  more  material  exactly  like  that 
certified.  That  would  he  most  unfair  to  the  manufacturer. 
In  the  case  of  iron  he  simply  certified  thai  it  was  lit  for 
the  Bessemei  ■"  Siemens  process,  andin  (he  case  of  steel, 
that  il  was  of  good  quality,  ami  lit  for  its  purpose.  At  the 
same    time,    he    of     course    entered    in   his  own    hooks   the 

figures  of  the  analysis,  lie  thought  thai  the  same  plan 
Bhould  he  adopted  with  regard  to  copper.  Anyone  who 
hail   hail  a  long  experience  of   metals  was  better  able  to 

judge  what  their  chemical  composition  shouhl  he.  ami 
whether    the\    u.ie    suitable    for   a    given    purpose,  than   an 

engineer  who  had  perhaps  only  a  little  experience  of  them. 
Engineers  shouhl,  he  thought,  confine  themselves  to  the 
mechanical  tests.  It  would  he  a  subject  well  worthy  "f 
examination  in  ii x  the  actual  amount  of  pure  copper  in 
good  commercial  copper,  lie  hail  made  many  experi- 
ments himself,  and  he  fixed  il  at  99}.  He  thought  that 
99)  was  decidedly  too  high. 

Mr.  T.  (linn  hail  been   much  interested  in  this  paper, 
having,  for  years,  smelted  copper  by  basic  methods,  though 

not  on    basic  bottoms.      I'm    the   paper,  as   a  whole,  he   ha, I 

nothing  hut  approval.  The  lines  on  which  Mr.  (lilchrist 
hail  cone  wen-  right,  ami  the  principles  on  which  he  had 
done  so  much    in  steel  hail  given  such    results    in    copper    as 

one  wonlil  have  expected  from  his  own  experience  in 
smelting  basic  charges.  The  smelting  on  acid  bottoms,  of 
which  details  were  given  for  compari with  the  basis  pro- 
cess (see  pp,  5, 6,  ~.  s )  must,  at  this  day,  he  considered  vorj 

hail.     With  modern  shin  in  smelting  not  only  should  there 

never  he   such  a  result  as  I '.i  1  tons  of   blister    from   Inn  tons 

of  bottoms,  hut  In  each  example  of  smelting  on  acid 
bottoms,  given  on  the  pages  cited,  the  quantity  Bmelted,  in 

the  time,   should  not   have  been  much    less  than   double, 

whilst    a    much    smaller   proportion    of   copper   should    haw 

been  slagged.   It  did  not  appeal  from  the  paper,  hut  would  he. 

ot  course,  known  to  all  present,  that  the  copper  Blagged  was 
mil  lost,  and  thai  the  oxide  of   copper  in  those  slab's   played 

aii  important  pan  in  bringing  sulphidea  forward  to  metallic 
copper  iii  the  usual  operations  of  copper  smelting.  Referring 
to  remarka  bj  previous  speakers,  with  regard  to  engineers' 
specifications,  he  thought  a  want  of  knowledge  of  the 
ohemistrj  of  copper  was  apparent  when  smelters  were  tied 
down  to  -l.",  per  cent.  t<\  inenio  iii  locomotive  fireboxes, 

I  ,11    this    and     most    uses    of    tough-cake    copper    it    might 

contain  oeorlj  I  per  rent.,  and  he  all  the  better  for  it.  It 
had  been  f ullj  proved  that  fireboxes  containing ^  per  cent* 
and  more,  of  arsenic,  were  much   better  than  those  of  pure 

copper.  In  fact,  for  every  purpose  for  which  COppSI  was 
used  ill  sheet    or  wire,  except   electrical    conduct  \\  it  v .  il  w  as 
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all  the  better  for  A  per  cent,  of  arsenic,  and  the  greater 
part  of  the  tough-cake  copper  now  made  contained  that 
proportion  or  more.  Best  select  copper  rarely  contained 
more  than  -05  of  arsenic,  and  very  much  contained  only 
•02.  He  might  say  to  Mr.  Riley  that  they  did  not  miss  the 
arsenic  in  their  analyses.  If  it  was  there,  even  in  the  third 
decimal  place,  it  was  accurately  estimated.  With  regard  to 
the  elimination  of  arsenic  from  precipitates,  Mr.  Smith  need 
have  no  doubts  or  fears  on  that  point.  All  he  had  to  do 
to  overcome  the  difficulty  of  increasing  quantities  was  to 
follow  the  lines  laid  down  by  Mr.  Gilchrist  or  work  with 
basic  mixtures.  That  would  enable  him  to  make  satisfactory 
tough  copper,  although  for  B.S.  copper  he  would  do  well  to 
smelt  for  copper  bottoms  rather  than  rely  on  oxidation  only. 

Mr.  Gilchrist,  referring  to  Mr.  Gibb's  remarks  on  the 
results  shown  on  page  5,  inquired  what  Mr.  Gibb  would 
consider  a  fair  average  yield  from  an  acid  furnace  in  lieu  of 
those  results,  bearing  in  mind  that  they  started  with  6  per 
cent,  of  arsenic. 

Mr.  GlBB  replied  that  from  400  tons  of  copper  bottoms 
he  should  expect  at  least  250  tons  of  blister,  aud  a  consider- 
ably larger  yield  than  this  could  be  attained  on  acid  bottoms. 
Even  beginning  with  such  material  as  Mr.  Gilchrist  had 
referred  to,  no  such  large  proportions  of  55  per  cent,  slag, 
as  that  given,  should  ever  be  approached. 

Mr.  E.  Riley,  referring  to  Mr.  Gibb's  statement  that 
certain  coppers  might  contain  as  much  as  1  per  cent,  of 
arsenic  and  be  all  the  better  for  it,  wished  to  ask  that 
gentleman  whether,  under  such  circumstances,  the  other 
elements  contained  in  the  copper  ought  not  to  be  taken 
into  account.  It  was  well  known  that  a  steel  containing 
•  12  per  cent,  of  phosphorus  and  "15  per  cent,  of  carbon 
would  stand  all  the  mechanical  tests  for  axle  steel.  But  if 
one  put  in  a  steel  containing  nine-tenths  per  cent,  of  carbon 
ami  only  -04  of  phosphorus  and  made  it  into  bullets,  the 
bullets  woidd  all  go  to  pieces.  In  fact  the  amount  of 
phosphorus  one  might  have  in  steel  depended  upon  the 
amount  of  carbon  present.  If  the  carbon  were  low,  the 
phosphorus  might  he  high,  and  vice  versa,  lie  would 
suggest  to  Mr.  Gibb  that  some  such  rule  might  apply  to 
copper,  and  that  therefore  all  its  constituents  ought  to  be 
taken  into  account. 

Mr.  Claude  Vautin  said  that,  having  spent  a  consider- 
able portion  of  his  life  in  the  copper  works  of  Cobar  in 
Australia,  where  they  were  greatly  troubled  with  bismuth 
in  their  refined  copper,  he  had  hoped  that  Mr.  Gilchrist 
would  have  been  successful  in  eliminating  bismuth  as  well 
as  arsenic.  He  found,  however,  that  the  bismuth  had  given 
him  as  much  trouble  as  it  had  other  investigators.  It  was 
during  some  of  the  experiments  with  the  Cobar  copper  that 
the  metallic  bottoms  were  fused  with  basic  material,  the 
result  being  that  the  arsenic  had  been  reduced  fully  50  per 
cent.,  but  the  bismuth  practically  remained  the  same  after 
as  before  treatment.  As  to  the  effect  of  basic  lining  in 
converters  for  Bessemerising  copper,  he  had  worked  at  this 
for  over  two  years  at.  Cobar,  and  the  result  was  a  larger 
output  of  copper  with  a  less  percentage  of  slag  than  when 
using  acid-lined  converters.  The  Bessemerising  of  copper 
mattes  was  abandoned  on  the  score  of  cost.  It  still 
remained  a  problem  how  to  successfully  remove  bismuth 
from  copper  during  the  ordinary  smelting  operations. 

Mr.  A.  G.  Phillips  said  that  the  process  struck  him  as 
being  one  for  obtaining  more  copper  and  less  slag  from  a 
given  quantity  of  bottoms,  rather  than  a  method  of  copper 
purification.  For  example,  on  page  6  an  analysis  of  the 
metal  charged  into  a  basic  and  an  acid  furnace  respectively 
showed  047  and  0'51  per  cent,  of  arsenic,  and  the  blister 
copper  turned  out  by  the  basic  furnace  contained  0'59  and 
that  from  the  acid  furnace  0'58  per  cent.  Again,  on 
page  9,  he  saw  that  a  copper  precipitate  containing  0- 15 
turned  out  0'0C8of  arsenic  in  the  refined  copper,  and  on 
page  10  a  charge  of  blister  containing  0'  77  of  arsenic  turned 
out  a  tough  cake  containing  0- 71.  Those  results  could  be 
easily  attained  in  an  acid  furnace,  aud  therefore  the  process 
was  essentially  one  for  obtaining  more  copper  and  less  slag 
rather  than  for  purifying  copper.     If  so,  the  whole  question 


became  one  of  cost,  and  would  depend  upon  whether  the 
extra  copper  obtained  was  sufficient  to  pay  for  the  greater 
expense— if  it  were  greater — of  the  basic  lining.  But  as 
far  as  purification  went,  the  process  did  not  seem  to  have 
anything  like  the  same  effect  as  in  the  treatment  of  iron, 
in  which  ease  practically  the  whole  of  the  phosphorus  was 
removed  with  the  slag. 

Mr.  Percy  Gilchrist,  in  his  reply,  said :  Professor 
Roberts-Austen  had  asked  him  whether  "he  thought  that  tin- 
basic  lining  would  render  the  same  amount  of  service  in  the 
Manhes  process  of  Bessemerising  copper  that  it  had  in  the 
reverberatory  furnace.  On  that  point  he  quite  agreed  with 
the  gentleman  from  Australia,  aud  would  say  that  if  one 
applied  the  basic  lining  to  a  converter,  one  would  get  a 
greater  yield  of  copper  and  less  slag  than  when  using  an 
acid  lining.  But  he  did  not  believe  in  applying  any  system 
of  Bessemerising  to  copper  at  all.  Copper  was  for  all 
practical  purposes  407.  a  ton,  and  therefore  the  question  of 
yield  was  of  great  importance,  and  time  and  labour  minor 
points.  In  his  opinion  it  would  be  impossible  to  pick  up  as 
completely  as  if  they  had  never  fallen  the  projections  that 
must  be  thrown  out  iu  any  system  of  Bessemerising,  and 
therefore  there  must  be  greater  waste.  To  taKe  another 
point  of  view  :  In  the  case|of  steel  making,  we  were  gradually 
coming  to  produce  steel  in  the  open  hearth  furnace  as 
cheaply  as  it  could  be  produced  in  die  Bessemer.  One  of 
the  greatest  engineers  of  our  century  (the  late  Alex.  Holley) 
said  some  10  years  ago  that  he  was  of  opinion  that  the 
open-hearth  furnace  would  eventually  attain  results  as  good 
as  the  Bessemer.  He  (the  speaker)  did  not  know  whether 
that  would  ever  be  the  case  in  acid  steel  making,  but  he 
certainly  thought  that  it  would  be  so  in  the  case  of  the  basic 
process.  If  that  were  so  in  the  case  of  steel,  still  more 
likely  was  it  to  happen  in  the  case  of  copper.  He  was  not 
one  of  those  who  thought  that  the  copper  manufacturer 
needed  no  improvements.  No  metallurgy  that  he  knew  of 
needed  so  much  improvement  as  that  of  copper.  The 
copper  manufacturer  wanted  not  only  people  who  could 
make  analyses,  but  people  who  could  tell  him  how  to  use 
the  analyses  when  made.  There  was  one  improvement 
obvious  to  all,  and  which  had  already  been  made  by  a 
gentleman  present,  who  was  rather  ahead  of  some  of  those 
in  the  trade,  as  he  had  applied  gas-producers  to  copper 
smelting,  i.e.,  using  gas  instead  of  the  good  old  wasteful 
fire-grate  of  South  Wales.  He  did  not  say  that  it  was 
necessary  to  use  regenerative  chambers.  He  doubted  if  it 
was.  But  he  thought  if  gas-producers  were  used  instead  of 
the  old  fire-grates  they  would  be  able  to  defy  any  system  of 
Bessemerising. 

Mr.  Howard  had  asked  whether  the  basic  furnaces  were 
worked  in  all  respects  as  with  an  acid  lining,  or  whether 
different  fluxes  were  employed.  The  acid-lined  furnaces, 
when  they  were  used  to  treat  arsenical  materials,  had  some 
very  small  percentage  of  slaked  lime  added  to  the  charge. 
When  a  basic  lining  was  employed,  there  was  used,  he 
thought,  as  many  hundredweights  of  lime  as  there  were 
pounds  used  in  an  acid-lined  furnace.  But  in  all  other 
respects,  bearing  in  mind  that  lime  was  used  for  stopping 
the  tapping-hole,  the  working  was  the  same.  The  quantity 
of  sand  required  for  fettling  an  acid-lined  furuace,  if  taken 
by  weight,  would,  he  thought,  surprise  some  principals,  if 
not  their  managers.  When  one  had  seen  a  thing  done  every- 
day of  one's  life,  one  got  used  to  it,  but  if  one  came  fresh 
to  the  matter  aud  weighed  up  the  sand  used  in  treating 
blister  copper,  it  would  make  one  reflect  a  little. 

He  had  been  asked  whether  he  would  be  inclined  to  fix  any 
limit  for  arsenic  in  copper.  Their  great  master,  Dr.  Percy, 
always  impressed  on  his  students  that  analysis  would  teach 
nothing  unless  one  started  by  analysing  either  a  success  or 
a  failure.  In  other  words,  if  one  had  something  that 
answered  either  well  or  badly,  they  knew  what  to  do.  But 
unless  they  could  so  work,  analysis  was  of  no  use  at  all. 
There  were  copper  works  which  had  for  many  years 
employed  a  considerable  staff  of  analysts,  and  had  got  into 
the  way  of  using  their  results,  aud  they  knew  very  well 
what  percentage  of  arsenic  suited  for  a  particular  purpose. 
It  was  perfectly  well  known  that  if  one  had,  say,  1  per  cent, 
of  carbon  and  as  little  manganese  as  possible  in  a  sample 
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ol  steel,  that  was  a  good  razor  -tee!,  while  if  one  had  fifteen 
hundredths  per  cent,  of  carbon  and  low  manganese,  that 
would  be  a  good  boiler  plate  steel.  And  bo  with  copper. 
The  proportion  of  arsenic  thai  would  -nit  very  well  for  tough 
cake  purposes  would  nol  do  at  all  for  electrical  purposes,  and 
so  on.  The  suppliers  of  the  material  should,  and  the  b 
them  did,  analyse  both  their  successes  and  their  failures,  and 
when  a  man  required  copper  for  a  particular  job,  he  had 
only  to  repose  contidcnce  in  (lie  copper  maker  anil  lie  would 
be  well  served.  If  he  did  not  place  that  amount  of  cou- 
fidence  in  the  maker  he  'ti<l  nol  deserve  to  l>e  well  served. 

lie  was  much  indebted  to  Mr,  Smith  for  the mpliment 

he  hail  paid  him  in  coming  bo  far  to  attend  that  meeting. 
In  reply  to  both  his  questions,  he  would  say  emphatically, 
ITes  !     He  was  willing  to  stand  or  fall  by  the  results  given 

in  the  paper,  and  he  was  Sure  they  would  bear  out  what 
he  said,  viz.,  that  the  best  way  of  treating  arsenical  or 
impure  ore-  wa-  to  produce  metallic  bottoms  in  a  basic-lined 
furnace.  And  he  would  recommend  a  basic  roaster  for 
treating  white  metal,  a  basic  roaster  for  making  bottoms 
into  blister,  and  a  basic  refiner  for  refining  the  blister, 
whether  into  li.s  or  a  quality  beyond  lis. 

He  would  now  nplv  to  the  last  speaker  (Mr.  Phillips), 
who  thought  that,  because  he  found  in  some  results  0*  7  of 
arsenic,  and  so  on,  they  could  not  get  lower.  He  would  refer 
him  to  a  few  of  the  other  analyse-,  but  before  doing  so  he 
would  remind  him  that  there  wa-  an  old  saying,  that  one 
should  not  throw  pearls  before  people  who  did  not  appre- 
ciate them.  He  would  point  out  to  him  that  copper  was 
worth    40/.  a    ton,    and    arsenic,    a-    found    in    tough  eake, 

nothing.     It  seei 1  to  him  a  verj  elementary  commercial 

principle  thai  it  one  could  gel  40/.  a  ton  tor  the  arsenic 
with  the  copper,  it  would  he  very  foolish  not  to  leave  it 
in,  provided  the  copper  would  -nit  the  job  it   was  required 

lot.  In  that  particular  case  they  did  not  want  anything 
purer.  Hut  if  he  would  look  at  page  11,  amongst  other 
places,  he  would  see  thai  1*93  of  arsenic  had  been  reduced 
to  '062,  and  that  1*52  hadbeen  reduced  to  "05.     Audi 

was  one  other  ease  in  which  Mr.  Riley  had  reported  that  the 

arsenic  was  reduced  to  nil.  Mr.  litlcv  had  told  them  that  he 
never  failed  to  find  arsenic  when  there  wa-  arsenic  to  find. 
II.  (the  speaker)  had  his  certificate,  and  he  had  no  doubt 
that  it  was  correct,  Hut  whether  it  was  nil  or  "01,  the  poinl 
he  wished  to  make  clear  was  this  :  that  if  one  wanted  "02  or 
■07  percent., one  could  get  it  if  one  started  with  blister 
containing  1  * S  to  2 * 0  per  cent.,  and  if  one  wanted  a  mere 
trace,  oni  could  get  it  when  starting  with  blister  containing 
int.  of  arsenic. 
Dr.  Squire  had  attacked  the  title  of  the  paper,  and,  the 
author  thought,  quite  rightly.  Hut  one  had  to  be  terse 
sometimes  :  for  instance,  t"  talk  of  basic  steel  was  un- 
scientific. At  the  -aim-  time,  it  conveyed  tin-  meaning  one 
wished  to  convey.  With  respect  to  the  basic  process  as 
applied  to  copper  smelting,  he  did  not  think  that  on,-  could 
■  all  a  roaster  a  refiner  ;  hut  it  anj  gentleman  could  Buggesl 

a  better  word  than  that  which  he  had   used,  and  the  rule-  of 

the  Society  allowed  of  it,  he  would  be  happy  to  adopt  that 

word. 

Mr.  Gibb  had,  he  thought,  acted  very  fairly  a-  the 
-poke-man  of  B  g I    inan\   -unitei-,  who  said  that  the  l'.H 

ton-  -how n  on  page  ■"»  was  a  bad  yield    for  an  acid  fun: 

There  was  jnsl  one  ipie-tion  he  would   like   to  a-k    him    and 

hi-  friends.     He  did  not  want  them  to  tell  him  what  they 

thought     their     yield     would     be    when     they     treated     bottom^ 

containing  6  per  cent  arsenic,  bul  what  it  had  been  under 
similar  circumstances.      Thai    would    lie   interesting,   and 

v Ill    show    whether   the    191    ton-   wa-   really   too   low. 

Whatevei  theii  figure  might  be,  he  though!  it  would  allow 
the  basic  process  gain.  Hut  with  regard  to  the  per- 
centage of  arsenic,  given  at  8  per  cent.,  he  thought  he 
could  show — and  it  might  increase  the  interest  of  the  paper 
if  he  did  so — that  6  per  cent,  ol  arsenic  was  a  low  average.    If 

there  were  any  error-  of  t  hat  kind  in  the  paper.  tln\  were 
due  to  the  fact  that,  being  lasy,  he  had  found   it  easier  to 

uiiihi-t.,t.     hi*   facts    rather    than    take    the    trouble  to   state 

them   exactly,  a-    he   should  have  done.     In    man\   cases 

"metallic  bottom-'"  contained  a-  much  a-  '.'  per  cent,  of 
arsenic,  and    he  would  remind  them  that    to   -amide  bottom! 

wa-  bj   neau-  an  rw  job.     The  analysis  of  them  wai 


bad  enough,  but  the  sampling  wa-  wor-e.  If  anv  error  had 
been  made,  it  wa-  on  the  lower  side  and  not  on  the  higher. 
lie  would  al-o  remind  them  that  every  t  per  cent,  extra  of 

arsenic  to    be  gut  rid  of    enormously  increased  the  w  . 

that  if  t;  percent,  ot  A-wa-  sometimes  7.  8,  and  :>  par 
cent,  arsenic  the  waste  would  then  enormously  increase, 
especially  in  an  acid-lined  furnace.  He  wa-  sure  that 
Mr.  Smith  and  other  practical  men  would  corroborate  him 
in  that. 

He  thought  that  he  had  now  dealt   with  all  the  qui 
put.     If  he  had  not,  however, and  the  rules  ot   the  Society 
permitted   it,  he  would   he  happj    to  reply    to   anj    further 

queries  wh  cl   i ibers  might  wish  to  put  alter  reading  the 

paper.     A-   he   had  said   in   the   paper,  he   regarded   the 

statement-  and  results  given  therein   a-    m.relv   the   -tatting 

point     He  looked  to  those  practical  men  who  spent  their 

bees  in  making  copper  to  develop  the  method,  and  if  they 
did,  he  predicted  that  they  would,  when  using  a  l.a-ic  lining, 
be  able  to  get  any  result  they  desired. 
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Ml;.    \.    NORXAK    TATE    IN   Till:    CHAIR. 


AX  APPARATUS  I'm:  THE  DEVELOPMENT  OF 
PHOTOGRAPHIC  PLATES  WITHOUT  THE  USE 
in'  A   D  \KK   &00M. 

in     viiwmiii;    WATT,    I'll  .,  I'.i  .-. 

Tin:  apparatus  which  I  bring  before  you  i"  night  was  in  use 
for  two  months  before  I  learned  that  a  ••  portable  developing 
box  "  similar  to  it  in  many  respects,  bad  been  described  by 
l'r.  T.  W",  II. in.  \  in  the  International  Annual  of  Anthony's 
iphic  Bulletin  for  1888.  Bul  a-  the  apparatus  about 
to  be  described  differs  from  it  in  principle,  and  is  based  mi 
the  photochemical  investigations  of  Messrs.  Hurrei  and 
Driffield,  I  have  though!  thai  this  communication  might  he 
of  interest  to  'in  Society  . 

In  the  paper  which  we  had  the  pleasure  ol  listening  t"  last 
session   (this  Journal,  l\..  155—  169),  Messrs.  llurter  and 

Driffield  have  shown  that  of  all  tin-  c litions  involved   in 

the  production  of  a  ••  perfei  t  negative,"  those  relating  t..  the 
exposure  ate  bj  far  the  most  important,  and  if  the  exposure 
are  bo  adjusted  as  to  give  the  "  correct  exposure," 
the  development  i-  of  secondary  importance,  a-  the  density 
gradations  of  the  negative  are  entirely  due  to  the  action  of 

the   light. 

It  therefore  occurred  to  me  that  with  a  correctly  exposed 
plate,  development  might  be  carried  on  quite  mechanically, 
a-  the  required  density  can  he  regulated  by  the  lenj 
time  <>f  development. 
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On  trying  the  experiment  of  allowing  plates  which  had 
been  exposed  by  the  aid  of  Hurter  and  Driffield's  aetinograph, 
to  remain  in  the  ferrous  oxalate  developer  for  different 
lengths  of  time,  it  was  found  that  with  the  same  quality  of 
plate  satisfactory  negatives  could  be  obtained  in  10  minutes 
with  a  strong  solution,  and  in  15  minutes  when  the  solution 
was  diluted  with  an  equal  volume  of  water.  When  the  time 
required  to  obtain  a  suitable  printing  density  had  been 
ascertained  for  a  particular  plate,  it  was  found  that  there 
was  nothing  gained  by  watching  the  progress  of  the  develop- 
ment, and  consequently  the  dark  room  might  be  dispensed 
with  if  means  could  be  found  to  keep  the  plate  in  the  dark 
during  development  and  in  its  transference  from  the  dark 
slide  to  the  developing  vessel. 

In  order  to  attain  this  object  I  have  devised  the  apparatus 
which  I  have  named  a  dark  developing  bath. 

It  consists  of  a  metallic  case,  A  (Fig.  1),  only  slightly 
larger  than  the  plate  for  which  it  is  intended,  which  can  be 
closed  light-tight  by  means  of  the  lid  B.  It  is  furnished 
with  two  tubes,  one,  C,  entering  at  the  bottom  of  the  bath, 
which  can  be  connected  by  a  piece  of  india-rubber  tubing, 
E,  to  the  funnel  I) ;  the  other  is  near  the  top,  just  above  the 
level  of  the  plate  P.  The  former  serves  to  introduce  the 
developer  into  the  bath,  and  the  latter,  F,  allows  the  air  to 
escape  and  also  acts  as  an  overflow. 


Fig.  1. 


Fig.  2. 


I 


Fig.  I. 


Fig.  ::. 


fc 


The  funnel  I)  and  the  india-rubber  tube  E  are  supported 
by  means  of  the  hooks  K  K,  which  tit  into  the  eye  L.  The 
tulies  are  so  bent  that  no  light  can  enter  the  bath.  An  end 
view  of  the  bath  is  shown  in  Fig.  2,  in  which  a  moveable 
hook,  I,  fitting  into  the  socket  J,  serves  to  fix  the  bath  to 
any  convenient  support. 

A  section,  F"ig.  3,  shows  the  plate  P,  the  film  side  of  which 
is  kept  from  contact  with  the  side  of  the  bath  by  means  of 
the  metallic  strips  H. 

When  the  bath  is  intended  for  the  development  of  films 
or  paper  prints,  it  is  furnished  with  a  carrier  (Fig.  4)  into 
which  the  film  or  paper  is  inserted  before  being  put  into  the 
hath,  and  when  required  for  the  development  of  several 
plates  at  one  time,  it  is  constructed  with  grooves  as  in  an 
ordinary  plate  box. 

The  bath  is  used  as  follows  : — The  dark  slide  containing 
the  exposed  plate  and  the  bath  are  placed  in  a  changing 
bag,  into  which  it  is  only  necessary  to  insert  the  hands. 
The  plate  is  then  transferred  from  the  slide  to  the  bath, 
care  being  taken  to  keep  the  film  side  towards  the  back  of 
the  bath. 

After  being  closed,  the  bath  is  withdrawn  from  the  bag 
into  daylight,  and  fixed  vertically  to  any  convenient  support 


by  means  of  the  hook.  A  vessel  is  placed  under  the 
overflow  tube,  and  the  inlet  tube  is  attached  to  the  funnel, 
which  after  being  filled  with  the  developing  solution,  is 
raised  and  lowered  several  times,  to  alternately  fill  and 
empty  the  bath,  and  so  ensure  the  removal  of  air-bells  from 
the  surface  of  the  plate.  After  standing  sufficient  time  to 
complete  the  development,  the  solution  is  run  off  from  the 
bath.  The  plate  is  washed  by  running  water  through  the 
bath  (either  by  means  of  the  funnel  or  by  attaching  the 
india-rubber  tube  direct  to  a  water  tap),  after  which  it  is 
taken  out,  in  daylight,  and  "  fixed"  in  a  covered  tray. 

If  it  be  desired  to  "fix"  entirely  in  the  dark,  the  operation 
may  be  conducted  in  the  same  bath  or  in  a  similar  one  to 
which  the  plate  has  been  transferred  in  the  changing  bag. 

The  final  washing  of  plate  may  be  done  either  in  the  bath 
or  in  the  usual  way. 

The  best  developer  for  use  with  the  dark  bath  is  ferrous 
oxalate,  on  account  of  its  property  of  not  producing  "  fog," 
even  when  a  plate  has  been  left  in  it  for  an  hour  (Hurter 
and  Driffield,  loc.  oit.  p.  459).  It  should  be  made  just 
before  use  from  the  following  solutions  prepared  according 
to  Thomas's  formula; — 

No.  1. 

Potassium  oxalate 500  £nns. 

Potassium  bromide ~"1 

Water  to  make 1,000  cc. 

No.  2. 

Ferrous  sulphate 400  Rrms. 

Sulphuric  acid 3  cc. 

Water  to  make 1,000  cc. 

To  four  parts  of  No.  1  add  one  part  No.  2,  and  water  to 
make  eight  parts. 

When  the  developer  is  used  at  once  with  Thomas's 
"  Extra  Rapid"  plates,  from  12  to  15  minutes  in  the  bath 
at  about  15°  C.  is  sufficient  to  give  a  satisfactory  negative, 
if  the  exposure  has  been  correct. 

The  time  required  to  obtain  a  suitable  density  is  found 
by  placing  the  exposed  plate  in  the  bath  and  adding  the 
amount  of  developer  required  to  fill  the  bath,  in  four  equal 
portions  at  iutervals  of  five  minutes.  Ffour  densities  are 
thus  obtained  by  developing  for  5,  10,  15,  and  20  minutes 
respectively,  from  which  observations  the  time  that  gives 
the  desired  density  is  selected. 

A  very  small  bath  to  contain  four  plates  (a  j-plate  cut 
into  four)  is  useful  for  the  development  of  test  plates 
exposed  in  the  camera  on  a  landscape  in  order  to  ascertain 
the  speed  of  the  plate,  as  recommended  by  Mr.  V.  C. 
Driffield  (Photographic  Soc.  Reporter,  April  1889). 

A  developing  bath  constructed  as  above,  besides  enabling 
plates  to  be  developed  without  a  dark  room,  has  some 
other  advantages  over  the  ordinary  developing  tray.  The 
bath  being  used  vertically  presents  a  very  small  surface 
of  liquid  to  the  air,  thereby  preventing  the  rapid  oxidation 
of  the  developer.  As  the  solution  is  introduced  at  the 
bottom,  under  pressure,  it  flows  up  evenly  over  the  plate, 
carrying  the  air  before  it  and  so  prevents  air-bells.  The 
plate  is  completely  immersed  in  the  solution  during  develop- 
ment. The  bath  being  quite  light-tight,  there  is  no  risk  of 
"fog"  from  access  of  light  to  the  plate,  and  is  therefore 
especially  suitable  for  the  development  of  isochromatic 
and  other  very  sensitive  plates.  The  tubes  attached  enable 
the  solution  to  be  readily  run  off  and  replaced  by  one  of 
altered  composition,  and  also  allow  of  a  continuous  flow  of 
developer  through  it. 

As  this  apparatus  has  been  designed  for  the  development 
of  correctly  exposed  plates,  any  plates  developed  in  it 
which  are  either  over-  or  under-exposed  will  be  more  or 
less  defective.  If,  however,  the  exposure  has  been  nearly 
correct  a  passable  negative  will  obtained,  but  if  it  has  been 
widely  different  from  the  correct  one,  as  no  provision  is 
made  for  remedying  the  defect,  the  negative  wdl  he  a 
failure,  but  if  such  a  result  should  lead  to  more  attention 
being  paid  to  the  exposure  it  will  not  be  altogether  to  be 
regretted, 
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REVERSAL   AM)   SECOND   NEGATIVE. 

iiv  H.  .t.  i„  mvv  use. 

Ik  their  paper,  read  before  this  Society  in  May  last  (this 
Journal,  1890,  456  seq,)  Hnrt.r  and  Driffield  showed,  by 
means  of  a  diagram,  a  curve  representing  the  action  of  light 
on  a  sensitised  plate,  the  action  producing,  on  development, 
increasing  density  as  its  duration  was  continued  up  to  a 
certain  point,  after  which  a  further  action  of  light  caused 
reversal  to  commence,  and  the  density  diminished.  The 
following  experiments  were  undertaken  in  order  to  ascertain 
whether,  and  at  what  point,  this  decrease  of  density  ceased 
and  gave  place  to  a  Becond  increase. 

An  llford  ordinary  plate  "as  exposed  to  direct  sunlight 
in  l."i  sections,  the  first  for  a  second  or  two,  in  order  to 
thoroughly  fog  it,  the  second  for  one  minute,  and  the 
remaining  sections  for  2,  4,  8,  10,  :\2  minutes,  and  so  on, 
up  to  the  last,  which  received  8,192  minutes  exposure.  The 
plate  «;h  then  developed  with  a  weak  qoinol  (hydroquinone) 
developer,  when  the  following  result  was  obtained: — 
Section  1  showed  clearly  the  usual  action  of  light  on  a 
plate.  In  section  2  (one  minute  exposure)  reversal  had 
already  commenced,  and  was  clearly  seen  in  all  the  sections 
up  to  that  which  had  received  1'JS  minutes'  exposure,  where 
it    was    very    complete.        After     this    point    density    again 

increased,  ami  in  the  section  that  had  received  8,192  minutes' 
exposure  it  was  very  considerable. 

With  a  view  to  finding  out  whether,  beyond  this  point,  a 
diminution  of  density  set  in,  a  second  ( llford  ordinary)  plate 
was  exposed  in  four  sections,  the  Brsl  for  one  or  two  second-, 
the  second   for    l'_'H    minutes    (the    point    of   most    complete 

reversal  iii  the  first  experiment),  the  third  for  s,r.u  minutes, 

and    the   fourth    for  lfi,:iH!    minutes.     The    plate   was    then 

developed  as  before,  and  the  following  result  was  obtained  : — 

Section  1  showed  the  density  of,  say,  a  rather  weak  sky  in  a 
landscape  negative.  Section  'J  was  practically  clear  glass. 
Section    :(    was   about    equal   in    density   to   section    1  ;  and 

section  i  had  nearly  double  the  density  of  section  :<. 

Reasoning  from  these  experiments,  and  assuming  that 
the  curve  representing  increasing  and  decreasing  density 
would  continue  to  1"'  formed  as  it  was  up  to  the  point  of 
16,384  minutes  exposure.  a  diagram  was  prepared,  in  order 
to  ascertain  the  length  of  exposure  required  to  obtain  a 
second  period  of  reversal.    Of  course,  such  a  diagram  was 

of  necessity  largely  approximate,  as  it  was  quite  impossible 
to  keep  an  accurate  record  of  the  intensity  of  the  Light 
acting  during  the  experiments;  hut  it  appears  at  hast 
probable  that  the  condition  of  second  reversal  would  not  be 
produced  until  direct  sunlight  had  acted  upon   the   plate   for 

something  like  Beven  years.    An  experiment  to  prove  this 

was,  however,  not  undertaken. 


**CCCtCt«r— 


GREASE-SPOT  PHOTOMETEB  MEASURES. 

n     i    VITUS     1IIM.I,    I  .11.,    O.C.I..,    I'.K.S. 

\-  i  ma]  not  he  able  to  he  present  at  the  meeting  of  the 

Liverpool  Section  of  the  Society  ol  Chemical  Industry,  on 
December  Brd,  1  have  thought  that  I  might  in  some  way- 
add    to    the    interest    of     the    papers    which    I     understand 

Messrs.  Barter  and  Driffield  an'  to  read  on  that  evening. 
I  have  already  appeared  in  the  Journal  of  the  Society  as  a 
oritie  of  lie.r  formei  paper,  hut  I  have  one  or  two  new 
points  to  bring  out  as  regards  my  own  photometer  and  that 

which    they    use,  as,   owing    to    their    kindness,  1    have    heell 

temporarily  put  i"  possession  oi  some  negatives  which  they 

have  measured,  and  of  which  I  have  also  recently  determined 

the  transparency. 

In  the  Brsl  paper  read  by  these  authors  there  was  a  blow 
aimed  at  the  sector  photometer  which,  in  my  subsequent 
communication,   I    thought    I    had    sui ssfull]    parried. 

Messrs.  Ilurtcr  and  Driffield,  however,  have  continued  to 
make  the  allegation  of    i trectnesS  againsl  it.  hut  have   so 

far  given  no  experimental  proofs  to  warrant  their  assertion, 

and  this  1    challenge  them    to  do,  hv  experiments   made   by 

direct  measures  of  naked  light  which  do  not  involve  the 
measurement  of  the  density  of  negatives. 


In  their  paper  we  had  a  statement  that  the  semi-shadows 
which  the  Becton  must  of  necessity  cast  upon  a  screen 
when  a  source  of  light  like  a  lamp  is  used,  vitiated  the 
results,  and  that  there  was  a  mathematical  proof  of  the  fact, 
which  up  till  now  has  not  been  forthcoming,  though  it 
possibly  may  lie  in  the  paper  about  to  be  read.  Such  a 
proof  would  be  very  interesting,  but  I  expect  would  contain 
some  fallacy  if  Dr.  Hurler's  own  admission  be  conceded  as 
correct.  The  following  line  of  argument  may  recommend 
itself  to  the  meeting,  though  it  contains  no  mathematical 
formula: — In  a  letter  to  me,  which  1  hope  Dr.  llurter  will 
not  think  I  ought  not  to  quote,  he  -tales  that  the  sector 
photometer  is  right  theoretically  when  the  source  is  a  point 
of  light;  and  on  this  one  admission  it  is  not  hard  to  build 
up  the  truth  of  its  eorrectness  for  a  source  of  light  of  any 
practical  dimensions.  If  we  take  a-  a  source  an  arguud 
burner,  we  may   consider  it  made    up  of  a  large  number  of 

small  point- of  light  of  very  small  dimensions.    Could  we 

isolate  one   ot    these    points,    the   illumination   of  a  - 
would  he  diminished  exactly  proportionally  to  the  apertures 
of  th,  sector-  rotating  between  it  and  the  screen,    (This 

Dr.  llurter  admits.)  Another  point  would  do  the  same, 
ami  so  on  a-  .  ; i. ■  1 1  one  was  isolated.  If  this  he  true  for  each 
individually,  the  same  is  true  for  these  all  collectively. 
Hence,  the  proposition  seems  very  fairly  proved,  on  the 
admission  mad.-,  and  that  the  -I/,.  of  the  source  of  light  has 
nothing  to  do  with  the  correctness  of  the  measure-,  and 
the  question  of  what  is  called  the  semi-shadow,  which  must 
naturally  exist,  vanishes. 

Most  people,  however,  prefer  practical  experiment  to 
theory,  and  I  now  propose  to  put  before  the  meeting  tin- 
result-  ot'  measurements  obtained  l».v  the  sector  photometer, 
th.-  ordinary  Rumford  photometer,  and  the  grease-spot 
ter,  the  last  measures  not  made  by  myself,  but 
by  Messrs.  llurter  and  Driffield  themselves,  so  that  in  them 

then    i-  no  bias  in    the   readings.      In  my  criticism  of   these 

gentlemen's  paper,  nrj   contention  was  that   from  cx|«ri- 

mciits   made   and    from   theoretical    I salcrations,  which  1 

tin. I    to   fully  explain,  as  to   the    scattering  of  light  hv   the 

silver  particles,  the  measurements  mad.-  by  them  of  the 

light  passing  through  a  negative  Were  too  small,  and  con- 
sequently   that    tin-    density  of    deposit    they    arrived   at    was 

t,  and  this  1  believe  the  subsequent  experiments 

will  amply  prove.  I  tilt  beside-  this,  they  will  prove  practi- 
cally tiiat  the  sector  photometer  at  all  events  contains  no 
elements    of    the    error,  though    it    wa-    scarcely    n..,  BBS]  v 

to  show  tiii-  again  after  the  results  which  I  gave  in  my 
criticism. 

The  method  of  measuring  densities,  which  I  consider 
to  be  devoid  of  all  error,  except  those  inherent  to  the 
eye,    I    have    recently    discussed   at    the  Camera    Club,   and 

1    will    briefly  recapitulate    it.      If    a  square  of    about 

half  all  inch  BUM  he  cut  in  an  Opaque  plate,  such  as  a 
ferrotype  plate,  and  tlie  whole  covered  over  with  white 
paper  of  the  consistency  of  Saxe  paper,  and  an  oblong 
of  black  paper,  one  inch  by  half  an  inch,  he  pasted  over 
the  white    paper,  so  that   hall    the  aperture  is  over  the    hole 

ami  the  other  half  over  the  opaque  white  Burfaoe,  we  have 

two  white  squares  side  hv  -id.-,  one  translucent  and  the 
other  opaqne  to  transmitted   tight.     We  can  place  behind 

such  a  screen  a  light,  and  the  translucent  space  will  be 
bright  whilst  the  other  will  be  dark. 

If  we  place  another  light  in  front  of  tlie  screen  both  the 
square-  will  In-  illuminated  1 . v  reflected  light  ;  but  by  placing 
a  rod  between  this  front  light  and  the  -erven  we  can  cause 
a  shadow  to  In  oaSt,  -o  that  only  the  opaque  white  square  is 
illuminated  hv  the  front  light.  We  can  now  make  both 
squares  equally  bright,  either  by  placing  rotating  sectors 
between  the  light  and  the  rod.  and  altering  the  apertures, 
or  else  by  shifting  the  light  nearer  or  further  from  the 
screen.     The  light  which  illuminates   the  translucent  square 

is  best  k.-pt  as  the  stationary  light,  a-  then  any  reflected 

light  which  might  eh  inc.-   he  ill  the  room  will  not  vitiat.    the 

results.     Reflected  light  on  the  front  -id.-  of  th.-  screen  is  of 

no  moment,  as    It    equally   illuminates    both    square-.      As   a 

matter  of  precaution  can-  has  been  taken  to  prevent  any 

light  except  that  from  the  two  sources  leaching  the  screen. 
Now,  if  a  piece  of  a  negative    he  placed  i intact  with  the 

aperture  in  the  Boreen  so  that  the  back  light  shims  through 
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it  on  to  the  white  paper,  evidently  all  the  light  which  can 
pass  through  the  negative  will  reach  the  paper  which  is  not 
the  case,  as  can  easily  be  tried  if  it  be  removed  away  from 
the  screen  (as  it  practically  is  in  Hurter  and  Driffield's 
photometer).  The  brightness  of  the  illumination  of  the 
translucent  square  can  again  be  equalled  on  the  other  white 
square  by  the  front  light,  by  means  of  the  rotating  sectors, 
or  by  moving  that  light  away  from  the  screen.  Both  these 
plans  were  used  by  me  for  measuring  the  light  transmitted 
through  three  different  negatives,  marked  and  measured  by 
Messrs.  Hurter  and  Driffield,  as  No.  1,  No,  2,  and  No.  3, 
which  are  stated  in  a  table  which  accompanies  them,  to  be 
made  by  cutting  a  plate  into  three  portions,  after  exposing 
different  slips  for  10,  20,  40,  and  80  seconds  to  light,  so 
that  each  negative  contains  the  same  four  exposures.  The 
development  of  each  negative  was  different,  however,  No.  1 
being  carried  on  for  2  minutes,  No.  2  for  4  minutes,  and 
No.  3  for  6  minutes  in  the  same  developer.  The  densities 
derived  from  these  measures  were  marked  by  them  on  the 
negatives,  and  correspond  with  those  given  in  the  tables. 
My  results  are  given  in  the  following  tables,  but  I  believe  the 
sector  photometer  readings  are  slightly  the  better  of 
the  two. 

These  measures  of  No.  1  negative  I  will  give  in   detail 
from  my  note-book  — 


Phot.       ,    Aperture 
Measured.  |  Readings. 


Mean 
Read- 
ing. 


Light 

Trans- 
mitted, 


Density.  ^ 

;  Fog. 


H.atid 
D.'s 

Density 


Naked  light 

81,  81,  79$, 
79,  80. 

SI 

1,000 

0 

•• 

Fog  on  plate 

72,  72,  72 

72 

■900 

•|>10 

.. 

in  sec 

45,    4(i,   4fi, 
46,  45,  415. 

45*7 

•571 

•243 

•197 

•235 

in  sea 

30,    32.    31, 
32, 32. 

31-4 

•392 

•400 

•360 

■415 

40  sec 

•i.i      o»      .1.1 

22.  " 

22-0 

•275 

•560 

•514 

•6S0 

14il3i,  14, 

11.  1  1. 

14'0 

•175 

'760 

•715 

•920 

Measures  by  moving  Lamp  fkom  the  Screen. 


.Phot, 

Mea- 
sured. 

Distance 

of  Lamp 

from  Screen. 

Mean 
Read- 
ing. 

Light 

Trans- 
mitted. 

Density 

Density 
less 
Fog. 

H.and 

D.'s 
Density 

Naked 
light. 

21-3,  21,  20-7, 
20-7,  21'3. 

21 

1,001) 

0 

Fog.. 

22, 22  21  '8,22 '3 

22 

•911 

•on 

10  sec. 

27'8,27-8,27-8 

27-8 

•570 

•24-1 

•203 

■235 

20  sec. 

33-2,  33-1, 33-8. 
33-3. 

S3 'I 

•389 

•410 

■369 

•145 

ill  SrC. 

40-1, 40-3, 4IV3 

40-2 

'27:; 

■563 

•522 

•680 

80  sec. 

49,  50,  51,  50 

50 

•176 

'  75  f 

■713 

■920 

In  all  three  negatives  Hurter  and  Driffield's  measure  of 
the  fog  was  -110. 

Another  independent  measure  made  with  the  sectors  gave 
the  densities  : — 


Photo.  Measured. 


Densities. 


Density  less  Fog. 


Naked  light 

0 

■04a 

•243 
"399 

■557 

"756 

Fog 

"713 

No.  2. 
Sectors  Measure. 


Phot. 
Measured. 

I 
Mean         »  •  ,  , 

Rra0f  "5  t    Trans-    '  Density. 

Aperture.    m,tted-  , 

Density,    H.&D.'s 

Density, 

less  Fog.    less  Fog. 

Naked  light. . 
Fog 

o 

so           i-ooo           0 

72-6       1         -907              -043 
33-3              '416             -381 
19«                -237              -626 
9-6                -120              -921 
4-75              -059           1-229 

•338    i        -410 

■583            -740 

"878           1'0S5 

list;          i-i;hi 

Hurter  and  Driffield's  measure  of  the  fog,  -110. 
Measures  by  moving  the  Lamp  from  the  Screen. 


Phot. 
Measured. 

Mean 

Reading 

of 

Distances. 

Light 
Trans- 
mitted. 

Density. 

Density, 

less  Fog. 

H.&D.'s 

Density, 
less  Fog. 

Naked  light.. 

Fog 

21 
22 
32-5 
43-5 

60 
87 

l-ooo 
•911 
■418 
•233 
•122 
•057 

0 

■Ml 
•378 
■633 
•915 
T2ff 

•337 

•592 

•873 

T203 

■410 

■740 

1-0S5 

1-490 

No.  3. 
Sector  Measures. 


Phot. 
Measured. 


Naked  light. 

Fog 

10  sec 

20  sec 

40  sec 

so  see 


Mean  of 
Readings 

of 
Aperture. 


80 

72 

28-4 

14-0* 
6-28* 
2-  51* 


Light 
trans- 
mitted. 


Density. 


Density- 
less  Fog. 


H.  &  D.'s 
Density. 


1,000 
•930 
•355 
■175 
1078 
■031 


0 

.. 

•045 

0 

•450 

■lor, 

•470 

•777 

•732 

•Sti5 

1-108 

1-063 

1-335 

1-509 

1'464 

1-800 

Hurter  and  Driffield's  measure  of  the  density  of  the  fog 
was  ■  110. 

Measures  by  moving  the  Light. 


Phot. 

Measured. 

Mean 
Distance. 

Light 
trans- 
mitted. 

Density. 

Density 
less  Fog. 

H.&D.'s 
Density. 

Naked  light.. 
Fog 

14 

14-8 

24 

33-7 

51-0 

si-o 

1,000 
•900 
•338 
•172 
■076 
•OiO 

0 

•015 

•471 

•765 

1-110 

1-523 

■426 

•720 
1-H74 
1  •  178 

•470 

•865 

1-335 

1-800 

The  numbers  marked  *  were  obtained  by  moving  the  back 
lamp  eloser  to  the  screen  and  obtaining  higher  readings,  which  were 
reduced  by  a  factor.  The  first  readings  gave  the  same  within  the 
limits  of  error  of  reading  the  sector  scale. 

c  2 
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Now  a  look  at  these  tables  will  show  two  things:  First, 
that  the  readings  by  sector  photometry  and  the  ordinary 
shadow  photometry  are  in  reality  the  same,  and  any 
difference  is  due  to  error  of  observations  \  and  secondly, 
that  in  every  case  the  densities  obtained  by  these  measures 
are  invariably  much  mailer  than  those  obtained  by  Messrs. 
Htmerand  Driffield  with  the  grease-spot  photometer ;  even 
the  fog  of  the  negative  they  Bhow  has  more  than  double  the 
densitj  that  I  obtained.  Now  there  is  one  thing  perfectly 
evident,  that  whatever  influence  a  negative  placed  in  the 
path  of  the  beam  can  have  as  regards  the  readings  obtained, 
Bay  with  the  Kuniford  method,  it  can  never  make  them 
show  that  the  light  which  appears  to  be  transmitted  is 
greater  than  it  is  in  reality,  though  it  would  easily  make 
it  appear  t"  he  less  owing  to  the  scattering  of  light  It  is 
i,,  |„.  presumed,  therefore,  thai  the  smaller  measures  ate 
nearer  the  truth  than  the  larger,  and  I  ilo  not  hesitate  to 
gay  that  the  values  obtained  by  my  measures  are  correct 
within  tin'  limits  of  the  error  of  observation. 

I  quite  expect  to  he  told  that  the  method  of  using  the 
screen  is  wrong;  I  am  not  merely  going  '«  assert  it  is 
right,  hut  will  give  a  reasonable  proof  of  its  correctness, 
though  I  would  have  yon  remark  that,  as  the  two  set*  of 
measures  were  obtained  under  the  same  conditions,  even 
were  'he  screen  wrong,  the  comparison  between  the 
sector  and  Romford  methods  would  *till  hold.  If  we 
have  a  fixed  light  which  is  sufficiently  intense  to  print 
through  the  negatives  on  to  platinum  paper,  we  can  then 
arrange  to  compare  the  density  of  one  pari  of  one  negative 
with  that  of  another  part  of  another  negative  by  placing 
these  negatives  at  proper  distances  from  the  source  of  light 
and  nparing  the   blackness  produced  under  each   part. 

Now,    acting    on    these    lines    and    knowing   that    from    the 

colour  of  the  negatives  (thej  were  probabrj  developed  by 
ferrous  oxalate,  as  the  author*  say  they  always  use  that 
developer)  the  photographic  and  optical  densities  were  very 
nearly  alike,  a  comparison  was -made  between  the  smallest 
(the  I"?/)  density  on  No.  1  and  the  greatest  density  on  No. 8. 
Messrs.  Hurler  and  Driffield  measured  the  difference  of 
these  densities  as  1.800,*  which  is  equivalent  to  saying 
that  the  light  transmitted   by  the  latter  was  —  that  of  the 

former. 
My  measures  cave  the  difference  in  density  as  1*464,  or 

1    'lit  was  transmitted,  a   difference  of  over    100   per 
■_".ei  '  ' 

cent  If  we  wish  to  test  Messrs.  llurtcr  and  Driffield's 
measures  of  fog  den-ity  on  No.  1,  and  of  the  greatest 
density  on  No.  3,  we  ought  to  place  No.  l  negative  y  63*21 
or  7 '95  times  further  from  the  light  than  No.  3  negative, 
and  then  tli^  blackness  produced  on  the  platinum  paper, 
with  tin-  same  exposure  under  the  foe  pari  of  .No.  l  negative, 

should  be  the   s;i,,ie  as   that    under  density  1*800  of    No.  3. 

If  ni\  measures  are  to  be  taken,  then  No.  1  negative  should 
1»  placed  only  5*89  tinu-s  further  away  from  the  light  than 
No.  3. 

This  test  was  applied,  with  the  results  which  an'  instruc- 
tive and  confirmatory  of  my  measures,  and  which  1  Bhow. 
With  the  first-named  distance,  the  fog  density  ot  No.  l  had 
scarcely  permitted  any  printing  action ;  but  the  light  passing 
through  density  1*800  had  greatly  blackened  the  paper. 
With  the  last-named  distances  derived  from  my  measures 
the  two  are  equal  to  the  eye,  ami  when  the  blackness  is 
measured  by  the  method  I  have  of  ten  described,  the  print 
from  the  part  of  No.  i  negative,  which  represents  foe. 
reflected  52  per  cent  of  white  light ;  whilst  the  print  from 
that  pan  of  nee;, tive  Nn.  :'.,  which  had  the  greatest  density, 
reflected  50  per  cent  of  white  light,  which  are  practically 
the  same.  The  prints  arc  befori  you.  No.  8  negative  was 
placed,  in  both  oases,  at  20  inches  from  the  points  of  an  are 

light,  and  the  other  negatives  at  distant  -  of  159  inches  and 
108  inches  respectively,  and  both  in  approximately  tie  gams 

line  and  on  a  level  with  point*. 

In  No.  l  there  is  a  density  marked  by  Me**r*.  Hurler  and 
Driffield   a*     ll.'i,  through   which    I    make  the   light    trans- 


mitted to  be  "392.  I  compared  this  density  with  that  of 
their  density  1  ■  soo  in  No.  3,  which,  as  before,  1  made 
transmit  -031  of  the  total  light  If  my  measures  were 
correct,  then  if  No.  3  negative  was  placed  20  inches  away 
from  the  light,  and  No.  1  placed  71  inches  away,  the 
blackness  produced  by  these  two  densities  should  he  the 
same.  The  results  are  before  you  ;  it  will  be  seen  that  they 
arc  alike.  Again,  from  a  scale  of  blackness  produced  by 
light  of  different  intensities  it  was  easy  to  arrive  at  the  light 
giving  that  blackness  under  No.  1  negative.  The  light 
transmitted  through  the  various  densities  on  No.  1  I  have 
found  to  be:  fog,  101;  10  sec.,  63;  20  sec.,  -14;  40  sec, 
30-1  ;  80  sec,  19'2;  making  this  comparable  with  No.  1, 
we  have:  fog,  *900;  In  sec",  *556;  20  see,  •  -HH2  ;  40  see., 
268  ;  80  see.,  171,  which  is  not  unlike  the  Table  I. 

It    may    be    urged    that    Messrs.    llurtcr    and    Drillicld's 

measure*  may   still  be   right,  and    that  the  lack  of  concord- 

is  due  to  a    variation    in    the    photographic  and   Optical 

densities.      Now,  if  one  thing  is  more  certain    than  another. 

it  is  that  a  photographic  density  cost  rieocr  be  less  than  its 

Optical    density.      It    may   be,   and    often    i*.    greater.      If  it 

were  greater,  then  Messrs.  llurtcr  and   Driffield's  measures 

being  taken  a*  correct,  No.  1    negative  ought    to    have  been 

moved  further  away  from  the  Kght,  as  No.  3   would   In* 

comparatively  more  dense,  which  would  have  made  the 
results  worse.     If  the  photographic  density  had  been  greater 

than  the  optical  density  when  my  measures  were  used,  the 

blackening  under  No.  3  negative  would  have  been  less  than 
that  under  No.  1  at  the  parts  compared  :  but  it  i*  not  so. 

I  think  these  last  experiments  are  fairly  conclusive,  at 
h  ,i-i  i!n\  are  to  myself  and  to  those  who  have  so  far  seen 
the  measures  and  the  results, and  1  hope  they  may  be  equally 
so  to  the  meeting.  1  have  now  twice  given  proofs  of  the 
COI  rectness  of  the  senior  photomeU  i  ;  and  twice  given  p' 
Of  the  incorrectness  of  the  measures  made  by  their  grease- 
spot  photometer,  once  by  measuring  negatives  made  by 
myself, and  once  by  measuring  new  negatives  which  they 
themselves  have  measured.  I  consider  now  that  any  further 
proof*  on  my  part  arc  unnecessary,  until  Messrs.  llurtcr  and 
Driffield  nan  indicate  error  in  what  I  have  said  regarding  my 
photometer  and  their  own.  The  methods  of  proving  the  truth 
or  the  contrary  arc  in  the  hand*  of  those  who  are  interested 
in  the   Bubject,  and,  so    far   as  I   am   concerned,  I  leave  the 

matter  to  them.  1  think  that  before  any  definitely  accepted 
theory  can  be  applied  a*  to  the  inter-dependence  of  density 
and  exposure  either  in  negatives  or  in  positives  it  is  neoeesary 
that  tin  mode  of  measuring  densities  should  be  above  sus- 
picion, and  certainly  this  is  not  the  ca*e  in  the  method 
adopted  by  Ml  **r*.  llurtcr  and  Driffield.  They  have  shown 
by  weighing  the  deposit  on  a  negative  that  amount  of  silver 
varies  with  the  optical  density  of  deposit  a*  arrived  at  by 
their  measures  w  hich  are  in  fault,  and  if  so  that  part  of  their 
theory  will  not  hold.  I  have  believed  Otherwise,  my  belief 
having  been  arrived  at  before  they  published  their  paper. 

I  admire,  a*  I  have  said  before.  I  he  way  in  which  their 
investigations  have  been  carried  out,  and  there  i*  much  that 
I  agree  with  in  their  original  paper;  but  I  believe  that  they 
have  introduced  a  fatal  mistake,  which  they  will  have  to 
rectify  when  thev  become  fully  conscious  of  what  that 
mistake  entail*. 


-  ■  irtetXtt*"- 


•  In  tin  tables  a  seerai  they  Bhow  the  densitj  of  eat  h  part  ;i*  n* 
measured  density  loss  the  measured  density  or  the  general  fon  ..t 
iim  plate.  II  tin*  In-  net  to,  then  their  esse  It  worse  than  it  w|U 
appear  to  !*■  from  the  succeeding  result*. 


I  Hf  ski  ii  IB    \NH  GREASE-SPOT 
PHOTOME]  BBS  AND  THEIB  RESULTS. 

IV     i      III   uil.l;.    llMn.    A\o    V.    e.    nun  l  iki.ii. 

It  will  be  within  the  recollection  of  the  Section  that,  in  a 
paper  read  at  the  end  of  last  session,  we  very  briefly 
criticised   an    instrument  which    Captain  Aluiev  devi*cd    for 

measuring  the  transparencies  of  negati* <■*.  In  conseqnenoe, 
Captain  ibney  practically  accuses  us  of  having,  to  use  his 
own  words,  "  blown  upon  "  his  instrument  without  sufficient 
investigation.     Such  a  proceeding  on  our  pan  would  have 

ben  most    iiniii*t,  and  we   hope  that    our  present  paper  w'll 

prove  to  tin'  satisfaction  of  tin*  Society  that  the  charge  is 
perfectly  groundless. 
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In  our  former  paper  we  based  our  criticisms  entirely  on 
experimental  grounds;  our  conclusions  were,  however, 
even  more  strongly  based  upon  an  investigation  of  the 
results  Captain  Abney  obtained  by  means  of  his  photo- 
meter. Of  these  results  we  purposely  said  nothing ;  but 
the  course  Captain  Abney  has  since  seen  fit  to  take,  leaves 
us  no  alternative,  but,  in  self-defence,  to  bring  them  forward. 
We  shall  therefore  proceed  to  show  that,  by  our  experiments 
and  by  a  careful  analysis  of  Captain  Abney's  own  re- 
searches, we  were  driven  to  the  conclusion  that  we  must 
warn  our  readers  against  the  use  of  his  instrument.  We 
wish,  at  the  same  time,  to  answer  disparaging  criticisms  of 
our  own  photometer  and  of  our  results.  We  shall  do  this 
as  shortlv  as  is  consistent  with  the  importance  which  has 
been  attached,  by  many  journals,  to  our  paper. 

The  instrument  which  Captain  Abney  uses  as  a  standard 
measure  for  light  cousists  of  a  revolving  disc  with  angular 
apertures  which  can  be  opened  and  closed  whilst  the  disc 
is  revolving,  and  which  he  shortly  terms  a  "rotating 
sector."  When  this  disc  is  caused  to  revolve  in  front  of  a 
lamp,  a  screen,  illuminated  by  this  lamp,  appears  darker 
and  darker  as  the  sector  is  gradually  closed.  The  screen 
really  receives  the  fuli  intensity  of  the  light  but,  owing  to 
the  rapid  revolution  of  the  sector,  periods  of  illumination 
and  periods  of  darkness  intervene  so  rapidly  that,  to  the 
eye,  thev  coalesce  and  produce  the  impression  of  continuous 
illumination  of  lesser  intensity  ;  and  the  real  question  at 
issue  is  :  can  the  eye  judge  the  exact  arithmetical  average 
of  the  various  intensities  of  light  which  act  upon  the  nerves 
in  rapid  succession  ?  If  the  eye  can  do  this,  the  rotating 
sector  is  a  perfect  photometer  and  our  criticism  was  uiiiust  ; 
but,  if  the  eye  cannot  do  this,  our  criticism  was  just,  and 
the  angular  aperture  of  a  rotating  sector  is  not  an  accurate 
measure  of  light  intensity. 

Now,  if  the  aperture  of  the  sector  be  large  enough  and 
the  sector  be  at  rest,  a  lamp  placed  behind  it  will  illuminate 
a  portion  of  a  screen  with  the  same  intensity  as  if  the  sector 
were  not  present.  On  revolving  the  sectors  slowly,  the  eye 
still  perceives  that  intensity  as  long  as  it  can  follow  the 
image  of  the  sector  opening  on  the  screen ;  as  the 
revolutions  are  increased  and  the  eye  can  no  longer  follow 
the  image  of  the  sector  opening,  a  complete  circle  of  light 
of  considerably  reduced  intensity  is  the  visible  result.  If 
the  opening  of  the  sector  extend  over  half  the  circum- 
ference (180°)  and  the  revolutions  be  made  very  rapidly 
indeed,  a  point  is  reached  when  the  intensity  of  this  circle 
of  light  approaches  more  and  more  nearly  .the  exact  half  of 
the  intensity  of  direct  illumination  of  the  lamp.  It  requires, 
however,  from  4,000  to  5,000  revolutions  per  minute  to 
attain    this    result.     Diagram    No.     1    shows     how,    with 


opening  of  90°  should,  of  course,  give  25  per  cent,  of  the 
original  light  intensity,  but  it  will  be  seen  from  this  diagram 
that  this  fraction  of  the  original  intensity  was  only  reached 
when  upwards  of  4,000  revolutions  of  the  sector  were 
attained. 

We  consider  it  a  most  serious  objection  to  the  rotating 
sector  that  its  indications  depend  upon  the  number  of  its 
revolutions. 

With  large  openings  of  the  sector  the  task  which  the  eye 
has  to  perform  is  comparatively  simple.  It  receives  a 
number  of  impressions  of  the  full  intensity  of  the  light 
interrupted  by  periods  of  darkness,  and  it  has  to  average 
these.  But  the  task  becomes  more  difficult  as  the 
openings  become    smaller.     Diagram  No.  2    represents   the 
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increasing  revolutions,  a  sector  of  90°  opening  (two 
openings  of  45°  each)  gradually  gave  light  of  less  and  less 
intensity.  This  was  measured  by  the  grease-spot  photo- 
meter, the  first  measurement  being  made  at  900  revolutions 
per  minute.  The  curve  between  this  point  and  complete 
rest  is  imaginary  only,  and  simply  indicates  the  alteration 
in  intensity  which  must  take  place  as  the  sector  passes 
from  complete  rest  to  900  revolutions  per  minute.     A  sector 


we  of  rotation 


light  intensities  measured  by  the  grease-spot  photometer 
as  the  opening  of  the  sector  revolves  slowly  past  a  line 
joining  the  grease-spot  and  the  centre  of  the  flame.  The 
abscissa!  represent  the  various  positions  of  the  sector  in 
angular  measure,  0  being  the  position  when  the  sector 
opening  was  bisected  by  the  line  joining  grease-spot  and 
flame.  The  diagram  shows  the  variations  of  illumination 
which  the  grease-spot  received  when  sectors  of  different 
angular  openings,  viz.  60°,  30°,  11°,  and  5°,  were  interposed. 
It  will  be  seen  that,  with  the  largest  opening  of  60°,  there 
was  measurable  light,  not  for  60°,  but  for  76°  of  its 
revolution.  The  full  intensity  of  the  light  of  the  lamp 
(taken  as  100)  is  maintained  during  45°  to  46'  of  the 
revolution. 

The  light  gradually  grows  from  darkness  at  one  end,  and 
gradually  diminishes  to  darkness  again  at  the  other.  These 
periods  of  growth  to  and  from  the  full  intensity  we  called  in 
our  paper  the  "  semi-shadow  at  both  edges  of  the  sector 
opening."  As  the  sector  opening  is  reduced,  a  point  is 
reached  when  the  full  intensity  of  the  light  is  no  longer 
obtained  ;  an  opening  of  11°  giving  only  81  per  cent,  of  the 
full  intensity,  and  one  of  5°  only  51  per  cent.,  the  semi- 
shadow  being  all  that  is  left.  The  total  amount  of  light 
which  reaches  the  grease-spot  during  the  complete  passage 
of  the  sector  opening  is  proportional  to  the  sector  opening; 
it  is  so  theoretically,  and  it  is  so  practically.  The  areas 
of  these  diagrams  were  measured  by  means  of  Amsler's 
planimeter,  and  the  following  results  were  obtained  :— A 
rectangle,  shown  in  dotted  lines  on  the  diagram,  one  side 
being  equal  to  G0:  and  the  other  side  to  the  full  intensity 
of  the  light,  measured  2,938  =  60°.  The  diagram  for  60" 
measured  2,942  =  60-1°;  for  30°,  1,445  =  295°;  for  11°, 
469  =  9*5° ;  for  5",  239  =  4-9'.  These  measurements 
leave  no  doubt  that  the  amount  of  light  transmitted  by  a 
revolving  sector  is  proportional  to  the  opening  of  the  sector. 
This  may  also  be  proved  by  means  of  photographic  plates. 
If  the  light  passing  through  a  revolving  sector  fall  upon  a 
sensitive  plate,  the  number  of  revolutions  will  have  no 
effect  so  long  as  every  point  of  the  plate  receives  each 
intensity  equally  often. 

When,  however,  we  tried  to  average  these  rapidly 
varying  intensities  by  means  of  the  eye,  we  found  that  it 
was  not  equal  to  the  task.  We  still  hoped  that  the  eye 
might    prove   capable   of    averaging    alternate    periods    of 
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illumination  and  darkness  with  tolerable  accuracy  if  the 
intensity  of  the  light  itself  were  constant,  as  it  would  be 
if  tin-  source  of  light  were  a  luminous  point  or  a  bundle  of 
parallel  rays;  but  we  found  that,  even  in  t rii—  case,  the 
mable  tt.  average  correctly,  as  we  shall  now  proceed 
to  show  you  practically. 

For  this  purpose  we  shall  employ  an  ordinary  optical 

lantern,  which   is   our  BOUT if   light.     We   place   in  it  a 

black  disc  having  two  openings  of  equal  angular  dimensions. 
Upon  causing  1 1 1 i -.  disc  to  revolve,  we  produce  two  con- 
centric  circles  of  equal  light  intensities.  This  proves  that 
our  apparatus  does  uol  introduce  errors,  in  that  the  two 
equal  openings  in  the  disc  produce  upon  the  eve  equal 
effects. 

In  order  to  show  you  the  difference  between  the  two 
intensities  due  to  openings  of  60  and  7o  ,  we  place  into 
the  lantern  another  disc  having  such  openings.  The 
difference  iB,of  course,  small,  hut  you  will  probably  have 
no  difficulty  in  deciding  which  intensity  is  due  to  the  60° 
and  which  to  the  To  opening.  We  show  you  this  in  order 
that  in  our  next  slide  you  may  he  prepared  not  to  look  for 
any  very  striking  difference. 

We  now  place  the  third  Blide  into  the  lantern  and  have 
it  to  you  to  decide  which  circle  of  light,  if  either,  is  the 
brighter.* 

we  ourselves  think  tin-  inner  circle  decidedly  the 
brighter;  hut  assuming  them  to  be  equal  in  intensity,  they 
clearly  demonstrate  the  errors  of  the  sector  for  this  reason:— 
The  inner  circle  has  a  single  opening  of  Go  ;  the  outer 
eirele  ha~  six  openings  of  i-  each,  or  a  total  of  7'_'  ;  yet 
it  was  this  inner  circle  which  was,  if  anything,  the  brighter. 
This  clearly  proves  that,  to  the  eye,  f>  x   lu    is  not  equal  to 

~r±  ,  Imt   i re  nearly  equal  to  60  .     So  much  for  the 

effect  upon  the  eye.  Upon  a  sensitive  plate,  however,  the 
effect  is  different,  tie-  action  of  the  light  being  Btrictly 
proportional  to  these  openings.  We  produce  a  plate 
exposed  to  tin-  action  of  light  passing  through  this  game 
di-e,  and  the  resulting  densities  measure,  lor  the  inner 
(  irch-  of  60  ,  0-820,  and  for  the  outer  eirele  of  72  ,  (1-020. 

'I'll.-,,  experiences  point  to  lmt  on,-  conclusion,  >i/.,  that 
tin-  impressions  made  on  the  eye  by  rapidly  changing 
intensities  of  light  are  not  sufficiently  accurate  to  Bcrve  as 
basis  for  photometric  experiments.  Captain  Abney  claims 
y  lor  his  apparatus,  anil  we  ourselves  Btated 
that  its  errors  only  became  seriously  appreciable  in  the 
case  of  high  densities;  hut  an  analysis  of  his  results' 
obtained  by  means  of  it,  ;uid  of  which  we  proceed  to  give  a 
short  epitome,  entirely  corroborates  tin'  experimental  proof 
we  have  given  that  tin'  rotating  sector  is  not  a  reliable 
instrument  ol  resee 

Captain  Abney,  like  ourselves,  investigated  the  action  of 
light  on  sensitive  plates,  ami,  from  measurements  made 
with  tin-  sectors,  in-  arrived  at  a  law  which  expresses  the 
relation  of  transparency  to  tin-  number  of  a  lade  in  a 
particular  sensitometer  which  In-  uses.  After  making  the 
iry  algebraical  transformations  in  order  to  substitute 
the  relative  intensity  of  the  light  for  the  purely  arbitrary 

number  of  the  hoi,',  the  formula  stands  thus  : — 

T      (  -  ,.  (k«.I)>, 

faking  logarithms  on  both  -ides  we  find — 

-log.  T        „(h,g.  I)-', 

n  being  a  constant  and  I  the  intensity  of  light  which 
produced  the  transparency  T,  the   unit   of  fight   being  that 

due  to  the  sensitometer  hole  which  just  failed, levelop- 

meiit  of  tin-  plat.,  to  produce  an)  deposit  'flu-  law 
Captain  Abney  terms  the  "  law  of  error,"  anil  upon 
examination   it    bads   to   verj    extraordinary    conclusions! 

It    tells    us.  in    the    first    place,  that    as    tin-    intensity   of   the 

light  is  increased  indefinitely,  the  transparency  diminishes 
indefinitely  also;  that  is,  the  amount  of  silver  on  the  plate 
increases  indefinitely  and  without  limit  with  increased 
exposure,     'the  camera  would,  if  this  were  true,  become 

'  Opinion  was  divided  i  some mbers  thinking  the  inner  oirele 

tho  brighter, others  the  outer  drcle,snd  "tliers  again  Unit  thev 
were  equal  hi  Intensity.    All  agreed,  however,  that  the  ,i 
between  the  two  circles  was  decidedly  less  loan  in  the  cast  ->i  the 
Mcond  slide. 


a  kind  of  alcheniistic  laboratory  wherein  silver  may  he 
produced  from  nothing.  Captain  Abney  knows  perfectly 
well  that  tile  density  of  a  negative  is  limited  by  the  amount 

of  silver  placed  on  the  plate  by  the  manufacturer,  and  we 

trust  he  will  now  Bee  reason  to  doubt  the  truth  of  a  law 
which  leads  to  so  absurd  a  conclusion.  If  this  were  the, 
only  fault  to  be  found  with  his  law,  it  would  be  of 
comparatively  little  consequence,  as  many  other  laws, 
generally  accepted,  lead  lo  similar  absurdities  when  pushed 
to  extremes. 

A  much  mote  serious  objection  to  the  formula,  as  a  law, 
is  that  symbols  enter  into  it,  the  meaning  of  which  is  ill— 
defined.  It  starts  from  a  perfectly  arbitrary  number  of  a 
hole  in  a  particular  sensitometer,  and  it  contains  a  constant 
of  which  we  do  not  know  the  meaning.      The    real   truth  of 

the  formula  is  this :  The  law ,  w  Inn  deprived  of  its  transcen- 
dental character,  represents  a  parabola;  and,  given  a  short 
piece  of  any  curve  having  no  singular  point,  it  is  always 
>a-y  n.  find  a   parabola  which  resembles  it  as  eloasJj   as 

desired  ;  for  it  is  always  possible  to  lay  a  parabola  through 
four  points  of  any  given  curve,  and  that  is  till  Captain 
Abney  can  claim  for  his  formula.* 

Captain  Abney  further  showed  that  if  the  quantity  of 
silver  on  a  plate  he  gradually  increased,  the  transparency 
follows  the  same  law — 

T  =  e  -  m  (loir.  Q)'. 

which  is  again  our  algebraic  transformation  of  his.  From 
this  law  an  equally  absurd  conclusion  follows  as  from  the 
last]    and    that    without    pushing    the    formula    to    extremes. 

According  to  Captain  Ahney's  results,  if  we  were  to 
super-impose  on  a  plate  which  permitted  jt»  per  cent,  of 
light  to  pass  another  plate  of  equal  density  (i.e.,  double 
the  amount  ot  silver),  the  combination  would  allow  1  li •  :t 
per  cent,  of  the  original  light  to  pass.  (Photographic 
News  33,  634,  gins  the  necessary  uata  ,'"'  tn'~  calcu- 
lation. I  Thus  the  second  plate  becomes  greatly  more 
transparent  than  it  would  be  If  U8i  d  as  a  t i t - 1  since  it  allows 
gjJ  =  17-:!  per  cent,  of  the  light  which  it  receives  to  pass. 
This  result  is  amazing  indeed;  the  more  silver  we  deposit 
on  the  plate  the  more  transparent  becomes  each  single  unit 
of  silver!  We  need  not  say  that  this  is  in  direct  contradic- 
tion to  all  researches  hitherto  made  in  tin-  direction.  With 
ordinary  transparent  media  Bunsen  and  Roaooe,  and 
Vi.ioi.lt  also,  proved  those  laws  which  we  gave  in  our 
former  paper,  and  we  shall  presently  see  that  a  negative 

behaves  almost  exactly  like  a  deeply  -coloured  tran-pai .  lit 
solution. 

I'.y  a  Combination  of  the  results  of  these  two  investiga- 
tions   Captain    Abney    arrives    at    the    deduction    that    the 

at tut  of    silver  reduced    by  the  light  and  subsequent 

development  is  simply  proportional  to  the  intensity  of  the 
light  which    acted  on    the  plate.      This  conclusion  cannot    he 

deduced  mathematically  from  his  formula:  nor  is  it  true, 
except  lor  vetv  short  illuminations,  or  Very  feeble  Intensities 
of  light. 

1 hi  i  i  Saptain  Abney  showed  that  a  plate,  after  intensifi- 
cation, still  obeyed  the  ••  law  of  error."    After  the  necessarj 

algebraic  transformations  of  his  formula,  th latum  between 

the  transparencies  of  the  intensified  plate  and  of  the  original 
plate  is  simply  expressed — 

-  log.  T,         0-01015 

-  log.  T„        0-00603 

It  will  perhaps  be  remembered  that  we  called  the  negative 
logarithm  of  the  transparency  T  the  density,  ami   that,  for 

an  intensified  plate,  we  also  made  the  assertion  that  the 
ratio  of  densities  was  constant.  When,  however,  we 
examine  Captain  Ahney's  numerical  results,  we  find  that 
they  deviate  very  considerably  from  this  constant  ratio, 
the  deviations  ranging  from  I  -0  to  2*27,  the  true  in.au 
being  1-64.  I'lo in  these  large  deviations  we  judge  that 
the  rotating  sector  is  not  -..  accurate  a  tool,  even  in 
Captain  Ahney's  band-,  as  the  greOSC-SpOt  photometer  is 
in  out  own.     And  when  our  critics  find  fault  with  deviatii  us 


•  Our  results,  however,  clearly  show  that  tins  curve  ranimt  be  n 

paranoial 


1-68. 


Jau.  si,  lsoij        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


23 


in  ratios  of  5  per  cent.,  we  think  we  may  fairly  point  to 
these  results  which  deviate  from  30  per  cent,  to  40  per  cent, 
from  the  mean. 

A  further  very  curious  result  is  brought  to  light  if  the 
"  law  of  error,"  as  applied  to  quantity  of  silver,  be  com' 
bined  with  the  "  law  of  error,"  as  applied  to  intensification. 
It  is  not  difficult  to  combine  them,  and  we  will  only  say 
that  the  result  of  so  doing  is  that  a  given  atom  of  silver 
will  precipitate,  from  a  solution  of  mercuric  chloride,  various 
amounts  of  mercury  which  depend  upon  the  number  of  the 
sensitometer  hole  behind  which  that  atom  of  silver  was 
reduced.  This,  of  course,  is  utterly  untrue ;  it  is  entirely 
opposed  to  all  chemical  experience,  and,  in  the  face  of 
Mr.  Chapman  Jones'  researches  on  intensification,  it  is 
simply  absurd. 

We  trust  we  have  now  said  sufficient  to  prove  to  the 
Society  that  we  have  not  warned  our  readers  against  the 
use  of  the  rotating  sector  without  cause.  YVe  are  certain 
that  Captain  Abney  is  as  able  an  experimental  investigator 
as  anyone  living,  and  we  ascribe  these  erroneous  results 
solely  to  the  faulty  measuring  instrument  which  it  has  been 
his  misfortune  to  adopt. 

We  have  ourselves,  on  the  other  hand,  made  use  of  the 
grease-spot  photometer  throughout  our  research.  We 
asserted  that  its  indications  were  proportional  to  the  weight 
of  silver  on  the  plate,  and  we  never  made  any  claim  that  it 
was  absolutely  accurate,  or  that  it  measured  the  whole  of 
the  light  transmitted  in  all  directions  by  the  negative.  The 
main  practical  result  of  our  investigations,  which  we  com- 
municated to  the  Society,  was  a  method  of  determining  the 
speed  of  a  sensitive  plate.  As  the  results  of  our  investiga- 
tions have  been  called  into  question,  owing  to  some  alleged 
inaccuracy  in  the  measurements  of  the  plates,  we  have  made 
a  determination  of  the  speed  of  a  plate  both  by  gravimetric 
analysis  and  by  photometric  measurements.  Lor  this  pur- 
pose we  used  four  half-plates,  exposed  respectively  for 
10,  20,  40,  and  80  seconds  to  a  standard  candle  at  a 
distance  of  one  metre.  The  four  plates  were  developed 
together,  and,  after  carefully  fixing,  washing  and  drying, 
they  were  measured  photometrically.  The  films  were  then 
removed  from  the  plates,  and  the  silver  determined.  The 
results  obtained  were  as  follows  :  — 


Exposure 
CMS. 

Measured 

Density. 

Calculated 
Density. 

Weight  of 
Silver  Chloride. 

10 

U-525 

0-M5 

Grm. 
U-0103 

2(1 

o- HI  111 

0-963 

0-0299 

40 

1*470 

1  •  1 1'J 

0-Ct.')H 

SO 

1'970 

1-968 

0*0611 

On  the  assumption  that  density,  as  indicated  by  photometric 
measurement  of  plates  developed  with  ferrous  oxalate,  is 
proportional  to  the  weight  of  silver,  the  densities  calculated 
from  the  weights  are  as  given  in  the  above  table.  Diagram 
No.  3  shows  the  graphic  method  of  finding  the  inertia  of 

Exposure  CMS. 
0       20      40      80> 


Inertia  C  MS 


the  plate,  and  the  absolute  coincidence  of  the  gravimetric 
and  photometric  results  proves  the  extent  to  which  the 
grease-spot  photometer  may  be  relied  upon;  and  it  also 
proves  that  there  is,  as  we  asserted  there  was,  a  range  of 
exposures  during  which  the  weight  of  silver  reduced  by  the 
light  is  proportional  to  the  logarithm  of  the  exposure. 
This  is  proved  by  the  almost  eutire  coincidence  of  the 
points  and  the  straight  line  drawn  through  them.  The 
abscissa  are  the  logarithms  of  the  exposures,  and  the 
ordiuates  the  milligrammes  of  silver  chloride  weighed.  This 
experiment,  we  consider,  disposes,  once  for  all,  of  the 
adverse  criticism  which  lias  been  passed  upon  our 
photometer. 

Captain  Abney  has  discovered  that  negatives  "scatter" 
so  much  light  that  our  instrument  cannot  possibly  measure 
all  the  light  which  a  negative  transmits  ;  and  owing  to  our 
instrument  measuring  the  correct  amount  of  light  trans- 
mitted directly  plus  an  excess  of  "scattered"  light,  as  he 
told  the  Camera  Club,  we  ought  to  find  the  transparency 
too  great.  But,  in  his  criticism  in  the  Journal  of  this 
Society,  he  found  that  a  negative,  measured  by  our  method, 
gave  a  transparency  of  ^  which,  when  measured  by  his 
"  new  and  correct  "  plan  (still  using  the  sector)  transmitted 
one-fortieth  of  the  light.  These  criticisms,  which  arc  in 
direct  antagonism,  demand  no  reply. 

In  connexion  with  this  "  scattering  "  of  light  we  wish  to 
show  you  one  or  two  experiments  made  by  Captain  Abney 
to  prove  what  he  thinks  an  insurmountable  difficulty  in  our 
method  of  measuring  plates. 

We  project  upon  the  screen,  by  means  of  a  lantern,  a 
well-defined  disc  of  light.  Holding  in  front  of  the  lens  a 
piece  of  ground  glass,  this  disc  absolutely  disappears  and 
the  light  is  now  spread  over  the  whole  screen.  This 
phenomenon  is  what  Captain  Abney  terms  the  "  scattering  " 
of  light.  The  fact  is  that  the  ground  glass  lias  itself 
become  a  source  of  light,  and  in  calculating  intensities  of 
light  as  from  this  source,  the  distance  of  the  illuminated 
screen  would  have  to  be  measured  from  this  ground  glass. 

If  two  pieces  of  the  ground  glass  be  placed  in  front  of 
the  lens,  you  will  see  that  the  general  illumination  is  but 
slightly  diminished. 

If,  instead  of  the  ground  glass,  we  place  in  front  of  the 
lens  a  solution  of  ammonio-cupric  sulphate,  the  phenomenon 
is  essenthlly  different.  The  disc  of  light  remains  as  it  was 
(except  that  it  is  blue),  and  there  is  a  very  faint  general 
illumination  of  the  screen.  Simply  breathing  upon  the  cell 
containing  the  solution  will  produce  the  '"scattering" 
effect. 

We  now  exchange  this  solution  for  a  fairly  dense  nega- 
tive which  measures  about  1-8,  and  again  the  phenomenon 
is  slightly  different.  A  well-defined  disc  of  light  is  the 
most  conspicuous  effect,  and  around  this  disc  you  will 
perceive  a  halo  of  diffused  light.  There  can  be  no  doubt, 
however,  that  this  phenomenon  resembles  much  more 
closely  that  produced  by  the  transparent  solution  than  by 
the  ground  glass. 

If  a  second  negative  of  the  same  density  be  now  placed 
in  front  of  the  first,  both  the  disc  and  the  halo  are  very 
considerably  reduced  iu  intensity — in  fact  vanish— which  was 
not  the  case  with  the  ground  glass.  This  proves  that  both 
the  directly  transmitted  light  and  the  scattered  light 
diminish,  as  the  amount  of  silver  ou  the  negative  is 
increased.  And  if,  as  in  our  photometer,  the  distance  of  the 
illuminated  screen  from  the  source  of  light  and  from  the 
"  scattering  "  negative  be  identically  the  same,  then  the  total 
intensity  of  the  light  both  "  scattered  "  and  directly 
transmitted  by  the  negative,  diminishes  as  the  silver  is 
increased,  in  accordance  with  the  laws  which  we  published 
iu  our  former  paper. 

Many  other  criticisms  have  been  passed  on  our  paper 
which  are  too  frivolous  to  call  for  notice,  though  we  may 
just  instance  one  respecting  our  use  of  logarithms  and  the 
effect  which  the  employment  of  other  systems  of  logarithms 
would  have  had  upon  our  results.  We  would,  in  reply,  to 
this,  simply  refer  our  critic  to  Chapter  XVII.  of  Knight  and 
Hall's  Algebra. 

We  admit  that,  to  many  of  the  readers  of  our  paper,  the 
use  we  made  of  the  word  density  proved  a  stumbling  block. 
We  can  now  see  that  if  we  had  converted  all  the  results  into 
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milligrammes  <>f  silver,  we  Bhould  have  been  better  under- 
stood. Onr  "  density  "  is  in  reality,  however,  synonymons 
with  weight  of  sil«  sr. 

It  was  bj  referring  our  results  t.)  weight  of  silver  thai  we 
discovered  that  importani  and  interesting  carve,  the 
charactaistic  carve  i>f  the  sensitive  plate.  No  other  way 
of  stating  iIm-  results;  no  other  met  hoi  of  plotting  tin- 
carve  would  ever  bare  revealed  such  a  simple  and 
important  explanation  of  photographic  phenomena.  < >n 
this  ground  alone  we  claim  a  distinct  score  for  our  grease- 
Bpol  photometer,  rhe  "law  of  error" is,  on  the  other 
hand,  utterlj  opposed  to  the  photographer's  cvery-day 
experience  of  the  existence  oi  distinct  periods  of  under-, 
correct-,  and  over-exposure. 

Another  very  important  fact  brought  to  light  by  means 
of  the  grease-spot  photometer  is  that  the  photographer  baa 
i>..  power  to  alter  the  ratio  of  the  weights  of  bUvct  reduced 
in  various  parts  of  the  negative  by  alterations  in  develop* 
in.  lit.  These  ratio-  are  due  to  the  action  of  the  light 
nl 

To  tlii*  statement  many  have  taken  exception,  notably 

i      Chapman  .1 a,  who,  while   he  agrees  with  us  that 

nnder-exposnre  cannot  be  corrected  by  development,  still 
believes  that,  in  some  measure,  over-exposure  can  be 
remedied.  To  prove  1 1 1  i  —  be  made  an  experiment,  and  seat 
ii-  the  plates  For  measurement  The  experiment  consisted 
in  illuminating  two  plate-  equally  by  means  of  a  sensito- 
meter,  so  as  to  obtain  a  similar  series  of  gradations  on  each 

plate.    The   tin !'   exposure   was,  in   the  case   of  both 

plates,  30  times  that  needed  to  give  a  perceptible  deposit 
with  the  smallest  hole  of  the  sensitometer.  The  light 
intensities  ranged  from  l  to  ''■>■  One  plate  (No.  7)  was 
developed  for  two  minute-  in  a  strong  developer  of  soda 
an. I  pyrogallol.  The  other  plate  (No.  8)  was  Bret  immersed 
in  a  solution  of  potassium  bromide,  and  the  entire  develop- 
ment occupied  no  less  than  88  minute-,  the  alkali  being 
added  in  minnte  quantities  From  time  to  time.  Of  this 
experiment  Mr.  Chapman  Jones  wrote: — "Thus  in  Plate  B 
I  did  the  best  I  could  to  remedy  the  evil  ol  over-exposure." 
.a   n...  i  sbowe  you   how  Far  he  succeeded.    The 

Diagram^* 


This  experiment  clearly  shows  the  inability,  even  of  an 
expert,  to  correct  over-exposure  iu  development.  Mr. 
Chapman  Jones  does  not  agree  with  us,  however,  because 
he  regards  the  errors  in  these  results  as  evidence  that  he 
hat  .lone  something  to  remedy  over-exposure.  Hut  when 
we  arrange  the  true  density  ratio-  of  the  corresponding 
squares  of  Plates  Noe.  7  and  s  in  their  original  sequence 

on  the  plate,  a-  we    have  done  in   Diagram  No.  5,  the    eliol- 
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Experiment  MAom. 
M'Chapman Jones 


'Thus  m  pbw  N°8,ldid  the  best  I  could 
to  remedy  the  evil  of  over  exposure' 


~1      ?      5      I     32     g+    ris    2i6    a5~ 
Light  -  intensities 

\o.    7    i-    a    mean    path    on    which    the    points    which 

indicate  the  densities,  as  measured  on   Plate  No.  7 ghl 

t..  have  been  situated.  The  higher  curve,  No.  8,  is  exactly 
tin-  same  curve  a-  No.  7.  each  ordinate  being  multiplied 
h\  the  mean  density  ratio  i  .'.  i  This  -imply  means  that, 
hail  the  development  of  Plate  No.  7  been  prolonged  for  one 
iiniiutf.  the  densities  of  Plate    No.  7   would   bave  been 

situated  on  the  -am.,  curve  a-  are  ti •  of  Plate  No.  8. 

In  other  words,  Mr.  Chapman  Jones,  in  doing  hi-  best  to 
remedy  tin-  et  il  of  over-exposure,  onlj  succeeded  in  making 
one  plate  generally  denser  than  the  other,  hut  the  ratio-  of 

the   siher   deposited    ate.  on    tli,-    whole,  the    same   in  Plata 

No.  ,s  a-  in  Plate  No.  7.  The  densitj  ratio  between  the 
extremes  of  Plate  No.  7  is  :'.••_"_'.  that   between  the  extremes 

of    I'lllle    No.    H    i-    8*85,    -o    that     the    densitj     ratio    was 

increased  by  less  than  l  per  cent.  We  ilo  not  therefore 
think  that  .Sir.  Chapman  Jones  can  claim  to  have  n  medied 
the  evil  of  ovei  exposure,  considering  that  a  correct  repre- 
sentation of  hi-  light  intensitj  would  have  demanded  n 
densitj  ratio  between  the  extremes  of  at  least  1:80. 
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group  themselves  in  such  a  way  a-  to  leave  no  doubt  that 
they  are  due,  almost  entirely,  to  inequalities  in  the  coating 

of  tin'  plate-,  particularly  on  the  left-band  margin,  where 
it  will  be  -een  the  highest  density  ratios  all  lie.  In  our 
former  paper  we  pointed  out  that  inequalities  in  the  coating 
of  the  plate  constitute  the  most  serious  source  of  error  of 
all.  Mr.  Chapman  Jones  bases  his  claim  to  have  remedied 
over-exposure  chiefly  upon  the  averages  of  four  groups, 
each  consisting  of  five  consecutive  density  ratios.  The 
diagram  will  -how  the  Fallacy  of  such  a  proceeding,  as  two 
Of  the  groups  each  iiicluile  two  of  the  high  marginal  density 
ratios,  one  group  includes  only  one,  ami  tin-  fourth  group 
does  not  include  any  at  all.  The  averages  of  five  groups, 
each  consisting  of  four  consecutive  densitj  ratio-,  a- 
indicated  on  the  diagram,  fail  altogether  to  support 
Mr.  (  hapnian  Jones'  claim. 

We  ourselves  consider  that  this  experiment  upon  which 
Mr.  Chapman  Jones  exerted  his  utmost  skill  a  most 
striking  proof  of  our  assertions,  ami,  as  experiments  of 
this  kind  are  most  welcome  to  us,  we  here  record  our 
thanks  to  him  for  the  trouble  he  has  taken  to  put  our 
Conclusions  to  a  practical  test. 

We  will  conclude  this  paper  with  a  quotation  from  an 
addles-    bj    Captain    Ahney    to  the    British   Association  at 

Newcastle.    He   said:  "Photography    deserves    to    have 

follower-   of   the    highest    scientific   calibre,  and    if   only 

- more    real    phy8ici8t8  and    chemists  could  be    induced 

to  unbend  their  minds  and  studj  the  theorj  of  an  applied 

science    which    they    often    use    for    record    or    for    pleasure. 

we  might  hope  For  some  greater  advance  than  has  hitherto 
1 n  possible." 

We  .1..  not  Hatter  ourselves  that  we  are  physicists  ,.r 
chemists  of  the  highest  scientific  calibre,  nor  do  we  claim 
to  have  had  Captain  Abney's  opportunities  and  experience 
in  photographic  matters;  but  we  do  claim,  for  out  investi- 
gations, superioritj  over  his,  in  that  they  are  based  upon  a 
and  satisfactorj  nomenclature  and  sj  stem  of  units, 
ami  that  they  were  carried  out  in  such  a  WBJ  as  to  be 
capable  of  repetition  bj  anybody  else. 

We  claim  also  to  have  given  formula:  which,  unlike 
Captain  Ahney's,  lead  to  truth,  explain  photographic 
phenomena,  and  admit  of  practical  application.  We  have 
hud  the  misfortune  to  discover  the  errors  of  his  results, 
and  have  thereby  incurred  his  serious  displeasure. 
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SOME  LABORATORY  EXPERIENCES. 

BY   DR.    B.    W.    GERI.AND. 

A. — Thymol  as  Preservative  fob  Standard  Solutions 
of  Oxalic  A£id  and  Tartar  Emetic. 

The;  convenience  of  oxalic  acid  as  standard  solution  is 
counterbalanced  by  its  tendency  to  decompose  under  uncon- 
trollable circumstances.  I  have  succeeded  in  preserving  the 
solutions  (normal  and  tenth  normal)  already  for  two  years 
by  adding  a  small  crystal  of  thymol.  This  does  not 
interfere  with  its  use  for  standardising  alkaline  solutions. 
Permanganate  also  acts  normally  on  the  solution  containing 
thymol  either  cold  or  warm,  but  a  short  time  after  the  pink 
has  become  established,  the  solution  turns  muddy  brown. 
Nevertheless  the  value  of  the  solution  against  permanganate 
is  "the  same,  whether  it  contained  thymol  or  not,  as  long  as 
the  quantity  of  permanganate  necessary  to  produce  the 
pink  colour  is  taken. 

The  standard  solution  of  tartar  emetic  which  I  use  in  my 
process  for  the  estimation  of  tannin  is  also  preserved  by  a 
small  quantity  of  thymol  without  interfering  with  its  use. 

Ii. — Estimation  of  Basicity  of  Solutions  of 
Aluminium  Salts. 

Tile  determination  of  the  excess  of  acid  in  an  aluminium 
salt  by  titration  with  soda  using  methyl  orange  as  indicator, 
lias  been  repeatedly  recommended.  I  have  for  a  long  time 
availed  myself  of  this  valuable  indicator  for  estimating  the 
basicity  of  aluminium  salts  by  titration  with  a  mineral  acid. 
I  prefer  for  this  purpose  to  measure  off  twice  the  same 
quantity  in  two  similar  beakers,  colour  both  equally  very 
faintly  with  the  methyl  orange  and  add  the  standard  acid 
(nitric,  hydrochloric,  or  sulphuric  acid)  until  the  piuk  has 
become  constant.  After  a  while  the  piuk  changes  again  to 
yellow,  but  for  the  last  drops  so  slowly  that  the  distinction 
of  the  colour  becomes  difficult.  This  operation  is  facilitated 
by  having  the  two  samples  before  the  eyes  and  adding 
alternately  a  drop  of  the  standard  acid  to  the  one  and  the 
other  until  both  retain  the  same  shade  of  pink. 

In  this  operation  the  first  quantity  of  acid  added  colours 
the  liquid  pink  for  an  instant,  which  changes  quickly  to 
yellow,  but  the  more  the  point  of  neutrality  is  approached 
the  slower  this  takes  place,  so  that  for  the  last  drops  hours 
are  required  to  produce  the  chemical  equilibrium,  and 
sometimes  midsummer  day  would  not  be  long  enough  to 
finish    the    test    with  the   strictest    accuracy.      It   is    this 


surprising  retardation  of  chemical  reaction  between  the 
substances  in  solution  which  induced  me  to  mention  the 
matter  here. 

The  titration  is  expedited  by  heat.  If  it  should  he  pre- 
ferred to  add  at  once  au  excess  of  standard  acid  and 
measure  the  excess  of  the  same  by  standard  alkali,  it  is 
preferable  to  use  an  alkaline  carbonate,  as  this  precipitates 
the  alumina  in  a  more  flocculent  form,  which  is  redissolved 
quicker  than  with  caustic  alkali. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 
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-Observations  with  Bleaching  Liquor   \ni> 
Solutions  of  Bleaching  Powder. 


I 


Many  years  ago  I  tested  daily  the  casks  of  bleaching 
liquor  which  wire  delivered  by  two  firms.  The  liquor 
from  one  firm  was  invariably  normal  in  its  behaviour  and 
contained  the  stipulated  quantity  of  chlorine.  It  was 
delivered  through  the  railway  carriers,  and  may  have  been 
days  old.  The  other  firm  delivered  their  liquor  at  odd 
times  in  a  warm  state,  and  as  a  rule  with  only  5  per  cent, 
chlorine.  They  were  both  tested  in  the  same  way  by 
adding  excess  of  one-tenth  standard  arsenite,  starch  paste, 
and  titrating  back  with  standard  iodine  solution.  To  my 
amazement  I  found  that  the  liquor  appeared  the  poorer 
the  quicker  the  process  was  worked,  so  that  after  some 
practice  the  5  per  cent,  liquor  could  be  made  to  yield 
only  2  per  cent,  of  chlorine.  Having  no  time  to  investigate 
this  surprising  behaviour  I  communicated  and  demonstrated 
these  observations  to  several  chemical  friends,  hut  so  far 
have  not  had  the  satisfaction  to  see  them  supported  br- 
others. 

After  some  time  the  bleaching  liquor  was  replaced  hy 
solutions  of  bleaching  powder  produced  at  the  works,  and 
I  interested  myself  in  the  behaviour  of  this  solution,  but 
could  never  find  any  material  change  in  its  strength  from 
the  time  of  its  production  to  the  age  of  seven  days,  except, 
as  was  to  be  expected,  a  slight  deterioration. 

About  the  same  time  this  solution  was  used  for  the  oxidation 
of  an  organic  substance  in  alkaline  solution.  This  process 
took  a  characteristic  course.  After  mixing,  the  temperature 
rose  gradually  to  40°,  and  then  at  a  highly  accelerated  rate 
until,  if  no  special  attention  was  paid,  it  would  come  to  a 
violent  boil  and  the  experiment  was  lost.  But  the  course 
of  reaction  was  so  regular  that,  after  having  once  learned 
to  manage  it,  I  had  no  mishap  m  the  great  number  of 
operation  conducted  in  the  course  of  several  years.  The 
reaction  completed,  the  solution  contained  no  more  hypo- 
chlorite. This  operation  was  taken  up  again  after  long 
interruption,  but  now  its  course  was  essentially  different. 

After  the  mixing,  the  temperature  did  rise,  but  much 
slower  than  before,  and  would  retrograde  before  the  40° 
was  reached,  whilst  the  liquor  still  contained  hypochlorite, 
and  no  further  reaction  would  take  place.  Accidentally  I 
treated  a  part  in  a  copper  vessel,  and  after  a  time  the 
process  started  again  and  continued  under  the  same 
phenomena  as  before,  This  induced  me  to  add  a  minimal 
quantity  of  a  copper  salt  to  the  bulk  of  the  mixture  in  the 
wooden  vat,  and  the  result  was  that  the  reaction  set  in 
and  continued  under  rise  of  temperature  until  all  hypo- 
chlorite had  disappeared,  and  the  result  was  the  same  I 
had  been  accustomed  to  in  former  years. 

I  took  much  pains  in  inquiring  about  the  materials  used 
formerly  and  now,  and  could  only  arrive  at  the  conclusion, 
with  a  high  degree  of  probability,  that  the  only  difference 
was  that  in  the  older  manipulations  bleaching  powder, 
made  by  the  Deacon  process,  whilst  for  the  recent  ones 
certainly  bleaching  powder  made  by  the  Weldon  process, 
was  used. 

It  is  not  improbable  that  in  the  Deacon  process  minimal 
quantities  of  copper  are  carried  off  by  the  gases  and 
become  fixed  in  the  bleaching  powder.  I  have  never 
noticed  any  statement  to  that  effect  nor  anything  alluding 
to  a  different  behaviour  of  bleaching  liquors  and  solutions 
of  bleaching  powder. 

Induced  hy  this  experience  I  turned  my  attention  again 
to  the  solutions  of  bleaching  powder,  and  found  that  the 
numbers  of  samples  tested  increased  in  strength  by  0*2  to 
0-4  percent,  for  the  6'5  per  cent,  solution  in  the  course 
of  a  few  days. 
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These  observations  suggest  a  number  of  questions  of 
theoretical  as  well  as  practical  interest,  which  I  should 
have  gladly  worked  upon  bad  not  circumstances  interfered 
unci  deprived  me  of  my  opportunities  and  preparations. 

To  any  chemist  inclined  to  take  up  tin-  investigation  I 
heartily  wish  success  and  give  him  the  assurance  thai  1  have 
most  carefully  tested  and  taken  extensive  precautions  to 
avoid  self-delusion  in  my  observations  on  account  of  the 
unexpected  and  so  far  unaccountable  results. 


The  < 'n  tniMiN  wished  to   know  what  was  the   advantage 
of  oxalic  acid  over  other  acids  as  ;i  standard  solution  ? 

Dr.  I  iBOSBM  inn  said  :  While  be  had  not  had  any  experience 

of  bleaching  powder  made  by  Deacon's  process  he  had  had 

some  years'  experieni t  the  Weldon  process,  and  as  far  as 

Weldon  bleach  was  concerned  he  had  always  found  that  its 
solution  lost  strength  on  standing.  Bleaching  powder  in  the 
solid  state  would  also  deteriorate  in  time,  and  it  was  said 
that  it  would  sometimes  decompose  suddenly  with  strong 
evolution  of  oxygen,  and  so  violently  as  to  resemble  an 
explosion.  Weak  old  bleaching  powder  generally  contained 
chlorate,  and  if  the  temperature  in  the  chambers  was  allowed 
to  lis,-  too  high,  fresh  bleach  would  also  contain  chlorate. 
It  would  depend  upon  the  waj  in  which  it  was  tested 
whether  the  chlorate  present  would  appear  in  the  test  as 
active  chlorine,  or  not  at  all.     Dr.  Gerland's  observation 

that  copper  salts  caused   an    evolution  of   oxygen    might   be 

due  to  the  acidity  of  the  copper  compound,  but  if  that  were 
do)  the  reason  it  would  be  very  important  to  cany  these 
experiments  further  and  Bee  what  other  compounds  would 
have  the  Bame  effect.  In  the  manufacture  of  chlorate  of 
potash  there  was  always  an  evolution  of  oxygen,  even  if  the 
temperature  were  carefully  regulated ;  and  the  question  arose 
whether  this  might  not  he  due  to  the  presence  of  minute 
quantities  of  copper,  or  other  compounds  of  like  properties, 
in  the  lime  used  tor  the  purpi 

Dr.  lii  i:i  imi,  in  reply,  said  that    the  presence  of  chlorate 

could  not  have  interfered  with  the  results  because  there  was 

always  a  large  excess  of  alkali  or  milk  of  lime  present.      The 

spontaneous  decomposition  of  bleaching  powder  was.  in  his 
opinion,  caused  l>\  the  evolution  of  free  oxygen,  and  thai  the 
format  ion  of  chlorate  was  quite  subordinate.  The  explosions 
referred  to  were  caused  by  the  evolution  of  free  oxygen. 
The  thymol  acted  as  a  preservative  on  the  solution  of  tartar 
emetic  ust  d  l>v  him  for  the  estimation  of  tannin. 


I  l   km-A    BED  oil.. 


iiv  .i.   nam  n   w  ii.son. 


Historical. — Turkej  Red  oil,  the-  product  of  the-  reaction 
of  sulphuric  acid  and  castor  or  olive  oil,  was  introduced 
about  the  year  1870,  at  least  bo  far  as  being  placed  on  the 
market  is  concerned.  It  is  probable,  however,  thai  it  was 
made  Becretly  some  time  previous  to  tins.  In  1874  there 
appeared  the  bo  called  soluble  oil,  mad.,  by  the  sa]  onification 

of  castor  oil  by  can-tie  soda,  and  In  nee  consisting  of  the 
sodium  salt-  of  ric-iuoleic  and  iso-ricinolc  ie  ac  id. 

Mercer   and   Greenwood   patented    the    product    of    the 

rcacti f  sulphuric  acid  and  olive  oil,  and  it  is  said  thai 

the-  German  chemisl  Runge  prepared  this  compound  even 
still  earlier;  but   win.  was  the    Brsl  to  BUggest  the  use  of 

castor    oil    in    place-   of  olive    oil    is    not    positively    known. 

Turkey  Bed  oil  was  originally  intended  for  use  in  the 
fabrication  of  Turkey  Reds,  and  hence  possess  the  exclusive 

right  to  the  name  Turkey  Red  oil.  although  scientifically 
speaking  it  is  not  correct.     In  commerce  it  is  usually  called 

cdi  inc.  a  term    somewhat    confusing,  it  he  ing   different    from 

the  olein  of  fats,  or  the  olein  of  >  orkshire  grease, 


Manufacture. — The  manufacture  of  Turkey  Bed  oil  is  a 
comparatively  simple  operation ;  it  requires  no  expensive 
plant,  and  very  little  skilled  labour,  although  there'  are 
several  details  to  be  attended  to.     It  may  1,.-  divided  into 

two  parts — 

1 .  Hydros/tit  of  the  Fatty  Oil. 

2.  Purification  of  the  Products  of  the  Interaction  ami 

Partial  \t  utrali.'.ation. 

The  first  operation  takes  place  in  rectangular  wooden 
vessels,  occasionally  lined  with  lead,  and  preferably  fitted 
with  an  apparatus  for  agitation  of  the  contents  of  the  vats. 
These  vats  are  fitted  with  stop-cocks  at  suitable  heights  in 
order  tee  run  oil  tin-  wash-waters  and  the  finished  products. 
Castor  oil  (if  castor  Turkey  Bed  oil  is  desired)  is  run  off, 
and  the  contents  gauged,  the  weight  of  which  may  he  found 
from  the  specific  gravity  of  the  oil.  The  proper  quantity  of 
oil  of  vitriol  is  then  added  slowly,  the  whole  contents  being 
thoroughly  agitated  by  means  of  the  apparatus,  or  in  default 
of  this  by  large  paddles  made  of  wood.  'The  amount  of 
vitriol  used  varies  from  la  to  as  much  as  4o  per  cent,  of 
the  weight  "f  oil.  Icing  most  in  winter  and  least  in  summer, 

and  both  ,,f  which  differ  according  to  the  practice  of  the 

manufacturer,  Again,  some  add  the  whole  of  the  vitriol  at 
one  time,  others  at  two  periods,  one  half  on  one  clay,  and 
the    ether    the    day    following.      'The    heat    is    not    allowed   to 

g.t  too  high,  which  would  produce  a  dark-coloured  product  ; 
hut  iii  any  case.,  evolution  of  sulphur  dioxide  is  perceived 
by  the  smell,  but  it  probably  results  from  decomposition  of 
the  albuminoids  and  other  extraneous  matters  of  the  oil. 
After  allowing  to   Stand  another  1:!  or  24    hours,  it  is  ready 

for  washing, 

'Thi-   i-  done  by   hot  water  containing    more    or  less 

common  salt,  in  order  to  reduce  to  a  minimum  the  loss  due 
to  solubility.  Some  makers  work  first  with  ordinary  water 
and  finally  with  brine. 

In  washing  with  brine,  it  is  important  not  to  commence 
with    too    hot    a    solution,   otherwise    the    exec--    of    vitriol 

produces  chlorohydi  ic  acid,  which  decomposes  the  sulphated 

oil,  and  this  is  simply  undoing  what  we  have  previously 
clone.     Alter  the  washing  comes  the  neutralising,  which  is 

only  elone-  partially.  Soila  or  ammonia  arc  employed  ;  the 
latter   is    to  he    preferred,  although   soda   is   more  generally 

Used. 

Water  is  then  added  so  as  to  make  a  finished  product 
containing  from  45  to  50  per  cent,  fatty  matter  ;  occasionally 

much  less  water  is  added,  especially  when  for  export. 

'The-  neutralisation  is  carried  out  so  far  that,  about  from 
one-fourth  to  le-s  than  one-half  of  the  theoretical,  the 
average  c position  is — 

1 '80  to  1 '50  per  cent.  Nn  I  i 

20'0  to  27  ■  0  per  cent,  fret  fattj  acids. 

li .">  ■  1 1  combined  acid  and  glycerides, 

In  proline  ing  high  class  Turkej  Rod  oils,  much  more  trouble 

is  taken,   but  tin     above   is    tin-    plan    USUall]    followed.      In 

summer  time,  Turke]  Red  oil  occasional!]  decomposes  with 
separation  into  fatty  matter  and  water,  together  with  an 
odour  of  fermentation.  On  one  occasion  1  took  Bomeofan 
oil  tlui-  decomposed,  and  placed  it  on  Bour  paste  in  a  moist 
warm  atmosphere,  when  the  Burfaco  was  instantly  covered 

with  a  purple  colouration  as  if  a  tar  dye  had  been  sprinkled 
on.  'Tliis  is  similar  to  results  often  found  on  mildewed 
cotton,  ami   caused  by  a  variety  of  fungus  not  thoroughly 

studied.      It  i-    very  important    that    Turkey    Red  oil    -hould 

not  be  too  acid,  otherwise  it  will  not  bear  the  additi fa 

proper  amount  "t  tin  compounds  in  the  preparing  liquors. 

Applications,       Turkey    Keel    oil,   as    its    name   implies,    is 

used  in  the    initial   preparatio mordanting  of  Turks] 

Beds,  but  it  is  used  in  the  final  production  of  ordinary 
Alizarin  Keels,  ami  in  the  mordanting  of  cloth  for  extraol 
and  steam  styles  in  calico  printing.  The  process  tor  pro- 
ducing   Turkey    Keel-    may    he   brie  ll\     staled    a-    follows  : — 

'The  previously  well-bleached  pice,-  are  passed  through  a 
liquid   prepared  froi  i  'Turkey  Bed  oil,  aluminate  of  soda, 

stannon-  Chloride  and  ammonia,  and  dried.       'Then  tin  y   ar- 

passed  through  a  solution  of  alum  once  or  twice  ami  again 

dried,  and  kept  ill  a  properly  e-ou-t  i  uete.l  room  to  age. 
The]     are   then   passed    through  cow-dung    ami   arsenate    of 


Jmi.81.189U        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


27 


soda,  to  fix  the  mordant  aud  remove  any  excess,  wheu  they 
are  ready  for  dyeing.  After  dyeing  they  are  again  prepared 
in  Turkey  Red  oil,  steamed  with  high  or  low  pressure  steam, 
and  brightened  by  soaping,  which  completes  the  operation. 
Turkey  Red  oil  is  used  in  ordinary  Alizarin  reds  only  in  the 
final  operations  of  brightening.  Thus  the  manufacture  and 
application  of  Turkey  Red  oil  is  not  an  unimportant  industry 
which  absorbs  a  large  quantity  of  the  castor  oil  imported. 

( '(institution. — Turkey  Red  oil  has  been  the  subject  of 
much  investigation,  but  on  account  of  the  difficulties  in  this 
branch  of  research,  the  results  contain  much  of  a  speculative 
character.  Turkey  Red  oil  may  be  manufactured  from 
olive,  cotton,  or  castor  oil,  but  the  latter  alone  has  the 
legitimate  right  of  the  designation  Turkey  Red  oil.  We 
may  therefore  concentrate  our  attention  on  the  product 
produced  by  the  action  of  sulphuric  acid  on  castor  oil  and 
of  olive  oil.  Such  a  study  divides  itself  into  two  parts,  viz., 
action  of  sulphuric  acid  on  ricinoleic  acid  and  isoricinoleic 
acid  and  triricinolein.  2nd.  Action  of  sulphuric  acid  on 
oleic  acid  and  triolein,  which  are  those  peculiar  to  castor  oil 
and  olive  oil  respectively.  Castor  oil  contains  no  oleic  acid, 
whilst  olive  oil  probably  contains  linoleic  acid,  although  in 
small  quantity. 

The  hydrolysis  of  a  triglyceride  by  an  alkali  such  as 
alcoholic  potash  would  be  represented  by  the  elementary 
equation — 

(C.,H6)F3  +  3  IT.,0  =  CH.CHOj  +  (H3F3)03 

but  the  action  of  sulphuric  acid  is  not  so  simple,  the 
products  not  being  simply  fatty  acids  forming  the  molecule 
of  the  triglj  Deride  and  glycerol,  but  they  contain  sulphur 
in  combination  in  some  form  or  other ;  and  it  is  here  that 
the  opinion  of  chemists  who  have  studied  the  question  are 
divided.  The  question  as  to  completion  of  the  hydrolysis 
under  the  conditions  which  obtain  in  the  manufacture  of 
Turkey  Red  oil  are  shown  thus  : — 


Sulphuric  Acid  used. 


Per  Cent, 
12'B  by  weight. 


25-0 


Fi'ee  Fatty  Acid  = 
Sulphoriciuoleic  Acid. 


Per  Cent, 
30-4 


The  percentage  of  free  acid,  and  hence  the  progress  of 
the  reaction, is  not  quite  proportional  to  the  acid  used.  But 
from  the  composition  of  the  Turkey  Red  oil  it  is  possible  to 
tell  approximately  how  much  vitriol  has  been  used  in  its 
fabrication.  A  4,j  per  cent.  Turkey  Red  oil  usually  contains 
25  per  cent,  free  acid,  and  the  matter  separated  from  such 
an  oil  by  acid  and  salt  solution  usually  contains  — 

Per  Cent. 
Free  fatty  acids  as  sulphoricinoleic  ....       78'5 
Glycerides  as  triricinolein 25*3 


so  that  after  making  allowance  for  free  acid  existing  in  the 
oil,  about  one-third  of  vitriol  is  commonly  used,  although 
considerably  less  than  this  is  occasionally  used. 

The  fatty  matter  of  Turkey  Red  oil  is  divided  into  two 
classes,  viz.,  those  soluble  in  water  and  those  insoluble  in 
water.  Luchti  and  Sttida  believe  that  the  soluble  part  of 
Turkey  Red  oil  from  olive  oil  consist  of  glycerol  sulphates, 
one  of  which  is  derived  from  hydroxystearic  acid,  C18H3603, 
and  the  other  from  an  hydroxyoleic  acid— 

C1SH:!:103  C3H5OH 

S04  =  Hydroxyoleic  glycerol  sulphate. 

CisHj303  C,H5OH 


Hydroxystearic  glycerol  sulphate. 


CisH;aO:l  C,H5OH 

S04 

C.sHhA  03HsOH 

Such   a  view  is,  however,  untenable,  from  the   fact  that 

oleic  acid  gives  the  same   product  as  triolein,  in  the  former 

case  of  which  no  glycerol   is  present,  and  also  that  from 

Turkey  Red  oil  only  the  most  minute  traces  of  glycerol  eau 


be  obtained,  aud  that  such  bodies  would  be  neutral  and  not 
acid  as  is  the  case.  The  only  two  other  possible  views  are 
those  of  Muller-Jacobs  and  of  Beuedikt.  The  latter  believes 
that  the  compounds  are  not  true  sulphonie  acids,  but  similar 
in  constitution  to  the  bodies  known  as  sulphuric  esters. 
Muller-Jacobs  considers  them  to  be  true  sulphonie  acids. 

The  following  formula;  shows  both  these  views  in  juxta- 
position : — 

C.-H^OH 
S03H 

COOH 

Hydroxystearin  sulphonie  acid. 
Muller-Jacobs, 


CirH31OS03H 
COOH 


Hydroxystearin  sulphate. 
Benedikt. 


Benedikt  and  Ulzer  obtained  the  true  sulphonie  acid  of  a 
higher  homologue  of  oleic  acid  synthetically  and  compared 
its  properties  with  those  of  the  Turkey  Red  oil  acid.  It  is 
a  yellow  oil  miscible  with  water  in  all  proportions;  it  is 
unattacked  by  caustic  alkalis  and  concentrated  chlorhydric 
acid,  whilst  by  the  latter  Turkey  Red  oil  acids  are  decom- 
posed into  sulphuric  acid  and  hydroxystearic  acid.  Beuedikt 
and  Ulzer,  from  this  and  other  considerations,  believe  their 
theory  correct,  viz.,  that  the  soluble  part  of  olive  Turkey 
Red  oil  consists  of  hydroxystearin  sulphate,  that  of  castor 
Turkey  Red  oil  of  recinoleiu  sulphate. 

Luchti  and  Suida  have  considered  the  soluble  part  of 
olive  Turkey  Red  oil  to  consist  of  an  acid  sulphate  of  hydro- 
xystearic acid,  explaining  the  decomposition  in  the  following 
manner  : — 

C,sH,402  +  H„S04  =  ClsH3i<US03Hi02. 
Oleic  Acid,  Hydric  Sulphate.    Hydroxystearin  Hydrogen 

Sulphate. 

C18H3S(OS03H)Oa  +  H,0  =  C,sH35(OH)02  +  H2S04. 
Hydroxystearin  Hydrogen  Sulphate.     Hydroxystearic  Acid. 

Benedikt  and  Ulzer  have  determined  the  quantity  of 
hydroxy  acid  in  Turkey  Red  oils  of  various  origin  by 
means  of  the  acetyl  process  (some  doubt  has  been  thrown 
on  the  value  of  the  acetyl  process  by  Lewkowitsch,  see  the 
Proceedings  of  Chemical  Society,  1890),  and  compared 
those  with  the  theoretical  values  of  hydroxystearic  acid 
and  ricinoleic  acid.  They  have  also  determined  the  iodine 
values  of  the  acid  from  olive  Turkey  Red  oil  and  from 
castor  Turkey  Bed  oil,  which  results  will  be  considered  in 
the  concluding  part  of  this  memoir. 

The  author's  experiments  on  the  conjoint  fatty  matter 
roui  castor  Turkey  Red  oil  show — 

Per  Cent. 
Free  fatty  acids  (calculated  as  ricinoleic  acid)...      7s*5 
Glycerides   calculated  as  triricinolein) 25*8 


which  shows  that  acids  of  lower  molecular  weight  are 
present.  Olive  Turkey  Red  oil  in  similar  manner  from  a 
consideration  of  the  alkali  required  on  the  one  hand  for 
neutralisation,  and  on  the  other  for  hydrolysis. 

PerCent. 
Free  acid  calculated  to  hydroxytearic  acid      71'7 
Triolein 2*"s 

96'S 

The  regeneration  of  the  primary  acid,  in  the  case  of  castor 
oil,  ricinoleic  and  isoricinoleic  acids,  is  not  so  easy  as 
Beuedikt  supposes.  Thus  the  mean  combining  weight  of 
Turkey  Red  oil  acids  from  castor  oil  after  boiling  with  acid 
was  321,  whilst  ricinoleic  acid  would  be  298. 

Experiments  made  in  the  author's  laboratory  show  that 
the  greater  the  amount  of  sulphuric  acid  used  in  the  fabri- 
cation of  the  Turkey  Red  oil,  the  lower  the  percentage  of 
iodine  assimilated,  and  presumably  the  less  capacity  for 
oxidation.  Similarly,  increase  of  hydrolytic  agent  means 
raising  the  melting  point  of  the  conjoint  acids  in  the  case  of 
olive  oil,  whilst  the  reverse  is  the  case  with  castor  oil.  Thus 
the  acids  from  olive  Turkey  Red  oil  prepared  by  half  its 
weight  of  sulphuric  acid  have  a  melting  point  of  41°  C.  = 
106°  ¥.,  those  of  castor  Turkey  Red  oil  at  about  34'  F. 


•J8 
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Benedikt  and  Ulzer,  as  a  result  of  their  experiments, show 
that  the  known  superiority  of  Turkey  Bed  oil  from  castor 
oil  in  Turkey  Bed  dyeing  i-  due  to  it  consisting  of  the  acid 
Bulpbate  of  a  non-saturated  acid,  whilst  on  the  other  band 
olive  Turkey  Bed  oil  contains  derivative*  of  a  saturated 
acid;  also,  thai  on  account  of  the  acid  prepared  from  olive 
Turkey  Bed  oil  absorbing  no  iodine,  whilst  the  castor  oil 
add  takes  op  B3  per  cent.,  the  latter  has  a  greater  capacity 
for  oxidation,  and  hence  is  more  suitable.  Another  fact 
must  not  be  lost  Bight  of,  and  that  i-  emulsions  of  castor 
Turkey  Bed  <>il  arc  in  a  much  tincr  state  of  subdivision 
and  hence  in  being  taken  up  by  the  faliric  offers  a  larger 
.surface  to  oxidation. 

Analysis — The  analysis  of  Turkey  Bed  oil  is  divided  in 
two  parts,  one  of  which  it  i-  proposed  to  deal  with  in  a 
future  paper: — 1st.  The  estimation  of  the  proportion  of 
combined  alkalis,  free  fatty  acid-,  and  of  total  fatty  matters. 
2nd.  The  examination  of  the  fatty  matters  for  puritv.  The 
latter  is  the  most  difficult,  and  it  is  intended  to  devote  a 
special  paper  to  the  subject,  when  a  large  number  of  experi- 
ments now  in  progress  are  finished. 

Specific  Gravity. — The  specific  gravity  of  Turkey  Bed 
oil  is  very  variable;  it  is  host  taken  by  means  of  the 
Westphal  balance.  In  a  15  per  cent,  oil  the  limits  ma}  1» — 
.Maximum,  1*035;  minimnm,    1*017. 

Estimation  of  Total  Alkali. — •'>  to  7  grms.  of  the  oil  are 
diluted  to  about  50cc,a  few  drops  of  methyl  orange  added, 
then  half  normal  hydric  sulphate  till  the  usual  reaction. 

InaTurkey  Bed  oil  giving  a  deep  milky  emulsion  with 

water,  tli.'  percentage  of  Xa.U  will  he  from  0*8  to  1  per 
cent,  or  even  lower,  whilst  an  oil  giving  only  a  moderate 
emulsion  or  none  at  all,  the  percentage  of  alkali  (NaJ  >)  may 

he  from  1*2  to  1'  5. 

Estimation  of  Free  Fatty  Acid*. — The  estimation  of  free 
fatty  or  fatty  sulphuric  acids  in  a  Turkey  Bed  oil  neutralised 
by  caustic  soda  is  carried  out  in  the  usual  manner  with  a  few 
precautions.  It  is  necessary  to  use  much  more  alcohol  or 
preferably  a  mixture  of  alcohol  and  ether;  also,  the  tem- 
perature of  the  liquid  during  titration  must  he  low  on 
account  of  the  great  tendency  to  hydrolysis  of  the glyccrides 
present  in  all  Turkey  lied  oils,  and  the  liquid  must  he 
rapidly  agitated  to  prevent  local  action  of  the  alkali.  Snii- 
nonual  alcoholic  potash  is  used  for  titration  and 
phenolphthaleln  as  indicator. 

The  average  percentage  of  free  fatty  acid  present  cal- 
culated in  term-  of  Bulphoricinoleic  acid,  in  a  45  per  i.nt. 
oil  may  vary  from  22  to  :;n  per  cent. 

In  a  Turkey  Bed  oil.  in  whith  ammonia  ha-  been  used 
for  neutralising,  a  difficulty  is  encountered  in  the  fact  that 
the  all, ali  used  for  titration  liberates  a  quantity  of  the 
ammonia  which  may  he  lo-t   if  the  temperature  !»■  above 

60   1''..  and  when  we  remember  the  reaction  of  ami is 

towards  phenolphthaleln,  we  -hall  see  that  the  cud  reaction 

is  bj  no  means  sharp ;  nevertheless  verj  c i  results  may 

be  got  even  in  the  case  of  ammonia  'I'm  key  Bed  oil. 

Estimation   <>i    Total   Fatty    Matters.  —  The    accurate 

estimation   of  total  fattj    matters  in  Turkey  Bed  oil  i-  a 

matter  of   -one'  importance,  an. I  one    in  which    considerable 

difference  of  opinion  exists  a-  to  the  best  method  of 
attaining  the  object  in  view.  When  we  consider  the 
constitution  of  Turkey  Bed  oil  it  will  he  evident  that  the 
method  ol  analysis  used  for  other  fatty  bodies  Buch  a-  -<>ap, 
me  of  little  use  without  considerable  modification.  A  crude 
form  of  test  much  used  bj  manufacturer-  i- the  following:  — 
"  20  grms.  ot   -ample  in  a  'Jon  cc.  flask,  add   20  ^>'.   of    water 

and  20  cc.  of  strong  HO,  boil  till  the  fatty  matter  floats 
quite  clear  on  the  aqueous  liquid,  pour  into  graduated  jura, 
allow  to  cool,  read  ofl  nuinher  of  CC.,  which  multiplied  bj 
•'»  gives  percental 

It  is  evident  that    the  preceding  test    can    at    most  1"    only 

roughly  approximate,  there  being  errors  on  both  Bides,  loss 

ilue  to    solubility  on   the  one    hand,  and   on    tl t her  the 

fatty  layer  retain-  water,  and  volutin'  i-  taken  a-  weight. 
Much  more  satisfactory  a-  a  factory  tc-t  i-  the  following  :  — 
^.'i  f*rms.  of  the  sample  i-  weighed  out  into  a  tla-k.  the  body 

of  which  hold-  al i    100  cc.,  and  tin'  neck   i-  graduated 

into  centimetres  and   tenth   of  a   centimetre.      50 


saturated  salt  solution  added  and  10  cc.  of  concentrated 
Ht'l,  hod  till  clear,  and  add  saturated  salt  solution  till 
rather  above  the  sero  graduation,  allow  to  cool,  and  read  ofl 
the  nuinher  of  ec.  from  which  the  percentage  is  calculated. 

Although  the  above  tests  may  he  suitable  as  a  control  iu 
the  manufacture  of  the  oil,  they  are  not  suitable  for  purposes 
of  valuation.  I  have  therefore  pleasure  in  submitting  the 
following  method  as  being  equal  or  better  than  any  hitherto 
published.  It  relies  on  the  use  of  an  iininiseihle  solvent 
with  subsequent  treatment  of  the  extract  to  remove  extra- 
neous matters. 

Tin  cc.  of  perfectly  saturated  salt  solution  are  pipetted 
into  a  globular  separator  of  ahout  1(10  CC.  capacity,  and 
from  j  to  6  grms.  of  the  -ample  poured  directly  into  the 
Separator.  Ahout  0  a  CC.  of  11(1  1  _2  is  then  added,  and 
the  whole  thoroughly  agitated,  after  which  ahout  ."■ 
ether  i-  added  and  again  agitated.  The  ethereal  layer  is 
received  into  a  dry  tla-k.  and  the  aqueous  layer  again 
agitated  with  ahout  °."i  cc.  ether,  which  is  received  ill  the 
tlask  with  the  first  extract.  The  ether  i-  then  evaporated 
and  recovered,  and  the  fatty  matter  in  the  flask  dried  by 
blowing  dry  air  through  ahout  10  minutes. 

Prom  25  to  35  cc.  of  really  absolute  alcohol  is  then  added, 
agitated  and  allowed  to  Btand  a  short  time,  poured  through 

a  drv  filter,  the  re -id  lie  in  tla-k  washed  two  or  three  time-  hy 
alcohol,  and  the  filtrate  and  washings  received  in  a  tared 
lla-k,  tile  alcohol  evaporated  and  the  residue  kept  on  the 
water-hath  ahout  one  hour,  whilst  a  current  of  purified  air 
i-  contiuuouslj  passed  through  the  flask.  The  residue  in 
then  weighed  and  the  percentage  calculated. 

The  function-  of  the  alcohol  treatment  are  :  it  enables  the 
water  taken  up  in  all  ethereal  extraction-  to  evaporate 
quickly  and  precipitates  the  sodium  sulphate,  leaving  the 
fatty  matter-  iu  a-  pure  a  condition  as  it  i-  possible  to  attain 

I  have  te-ted  a  nuinher  of  the  extracts  tor  a-h  by  burning 

at  a  very  low  heal  ill  platinum,  and  have  never  found  more 
than  (I'll  per  cent.  ash.  and  with  proper  manipulation  as  low 
a-  ii   1  per  cent.  ash. 


Hi-,  i  --ion. 

Hi;.   C.   0.    WkbKB:   Mr.    Wilson  gave    the    quantity     of 
sulphuric    acid    a-    ranging    from    15    to     10   per   cent,      lie 

thought    tin-   depended  largely    upon   the  temperature  at 

which  the  oil  was  produced,  and  this  should  he  kept  a-  low 
a-  possible.      The  amount    of   sulphuric   acid  used  was  most 

important  in  the  manufacture  of  Turkey  Bed  oils,  and  the 
temperature  above  a  certain  point  produced  decom- 
position  not  only  of  the  albuminous  matters,  hut  al f 

noli  ic  ncid  which  was  splil  in  the  molecule;  and  if 
thev  examined  the  oils  which  have  been  produoed  above 
in  .   they   would    find   the  products   of  the  decomposition 

of   the   i  acid.      To   always    gel    a    product    of    the 

same  quality  it  was  desirable  to  use  the  same  quantities 
of  sulphuric  acid;  and  if  under  those  circumstances  the 
temperature  vva-  found  to  rise  above   10°,  artificial  cooling 

must     he    applied.       He    deprecated    the    use     of     hrillc    for 

washing,  because  if  used  for  the  first  washing,  where  then' 
were  large  quantities  of  free  sulphuric  acid  present,  there 
w  a-  al-o  large  quantities  of  hydrochloric  acid  set  free,  which 
hail  a  much  stronger  tendency  to  decompose  ricinoleio  acid 

than  even  sulphuric  acid  had.       He  would  rather  recommend 

washing  with  Glauber  -ah   solution,  which  was  absolutely 

innOCUOUS.      A-    tar    a-    hi-    experience  went,  the    6X1 

sulphuric  acid  used  in  the  manufacture  of  Turkey  Bed  oil 
made  the  ii-e  of  any  salt  solution  uiiiice,  --hi  ,  at  any  rule 
in  the  th-t  washing.  For  the  second  or  third  washing  it 
might  he  advisable  to  use  Glauber  -alt  solutions.  In  his 
opinion  the  theoretical  side  of  the  question  was  ■ 
enough  advanced  to  form  any  reliable  ju  Igment,  hut  he  did 
not  think  that  sulphurous  ethers  were  present  to  any  huge 

extent  ill  Turkey  lied  oil-,  a-  in  that  case  they  would  always 
he  aide  to  regenerate  equivalent  quantities  of  -ulphuric 
acid,  whereas  on  analysing  Turkey  Bed  oil-  they  could  not 
i.ite  sulphuric  acid,  or  very  small  quantities  oi  ly. 
Hut  this  referred  particularly  to  oil-  produced 
temperature  ;    if    the   oils    were    |  reduced    at    temperatures 

above  in  C.  the  cam  was  somewhat  different 
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Dr.  Bkitnnkr  :  The  decomposition  product  of  rieinoleic 
acid  was  in  no  case  valerianic  acid,  but  oenanthylie  acid. 

Dr.  Weber  :  With  regard  to  the  remarks  just  made,  he 
had  seven  years  ago  seen  considerable  quantities  of  what 
was  represented  to  him  to  he  valerianic  acid  produced  from 
Turkey  Red  oils  at  high  temperatures. 

Dr.  .!.  Grossman  said  it  seemed  to  him  very  unlikely 
that  with  a  mixture  of  strong  sulphuric  acid  and  salt  at 
ordinary  temperatures  there  should  be  hydrochloric  acid 
set  free. 

Dr.  Weber  :  That  hydrochloric  acid  was  set  free  was 
absolutely  certain,  especially  when  used  in  the  manner 
referred  to  by  Mr.  Wilson.  If  sulphuric  acid  be  added  to  a 
hot  or  cold  solution  of  salt,  there  could  not  be  any  doubt 
that  hydrochloric  acid  was  set  free,  and  that  would  act  upon 
the  rieinoleic  acid,  as  he  knew  from  sad  experience. 

Mr.  W.  Thomson  asked  whether  there  was  any  distinct 
relation  between  the  iodine  absorption  of  Turkey  Red  oil  and 
its  capability  of  being  oxidised. 

Mr.  Wilson,  in  reply,  said  that  both  Glauber  and  common 
salt  were  used  largely  for  washing  purposes.  If  they  were 
not  used  there  was  great  loss  due  to  solubility  of  the  most 
valuable  parts  of  the  fatty  acids.  He  was  aware  that  occa- 
sionally nothing  but  water  was  used,  except  perhaps  in  the 
final  washing,  and  this,  as  he  had  stated  before,  was  only 
partly  satisfactory.  With  regard  to  the  production  of  hydro- 
chloric acid  in  the  first  wash  by  action  of  the  sulphuric  acid 
on  the  common  salt,  he  understood  there  was  some  doubt  in 
their  minds.  He  would  say  that  it  was  beyond  doubt,  and 
on  this  account  he  would  recommend  the  use  of  sulphate  of 
soda  in  the  first  wash,  if  not  altogether.  In  many  cases 
it  was  best  not  to  use  water  of  too  high  a  temperature  to 
begin  with,  as  he  had  mentioned  in  the  paper.  He  had 
spent  several  days  washing  the  fatty  matters  produced  by 
the  action  of  sulphuric  acid  ou  castor  oil,  and  had  found 
that  to  some  extent  there  was  a  regeneration  of  the  primary 
fatty  acids  and  sulphuric  acid  by  the  action  of  fairly  con- 
centrated acids.  As  to  the  remarks  made  by  Mr.  Thomson 
with  regard  to  the  relationship  between  the  iodine  absorption 
of  fatty  acids  and  their  tendency  to  oxidise,  there  were 
some  marked  exceptions  to  the  usual  rule,  still  in  the 
majority  of  cases  it  was  no  doubt  true. 
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MR.    W.    J.    CHRYSTAL    IN    TUB    CHAIR. 


THE    EFFECT    OF    EXPOSURE    UNDER    CERTAIN 
(  ( IXDITK  INS  I  T'<  IN  SOME  CONSTANTS  OF  OILS. 

BY    H.    BALLANTYNE. 

The  object  of  the  following  experiments  was  to  ascertain 
the  effect  of  exposing  different  oils  to  the  action  of  light 
and  air,  upon  the  so-called  "constants"  employed  in  the 
analysis  of  such  fatty  substances,  with  a  view  to  determining 
which  constants  should  be  relied  upon  in  examining  oils  of 
doubtful  age. 

As  far  as  can  be  ascertained  by  a  perusal  of  the 
literature  on  oil-analysis  of  the  last  lo  years,  no  systematic 
sci  ns  of  experiments  has  been  made  for  the  purpose  of 
examining  the  effects  of  exposure  upon  oils.  It  is,  of 
course,  a  well-known  fact  that  long  exposure  to  light  and 
air  causes  an  oil  to  become  rancid  and  to  liberate  a  quantity 
of  free  acid,  and  it  is  very  generally  understood  that  the 
rancidity  is  due  to  this  liberation  of  free  acid.  Most  oils 
are  known  to  have  their  colours  bleached  by  subjection  to 
sunlight,  and  this  fact  is  utilised  to  a  certain  extent  in  the 
refining  of  oils  in  commerce. 

Occasionally  one  conies  across  notes  of  the  abnormal 
figures  given  on  analysis  by  old  samples  of  particular 
oils.  !<\>r  instance,  Allen  (this  Journal,  1886,  66), 
mentions  that  a  sample  of  porpoise  oil,  having  a  specific 
gravity  of  920,  after  standing  for  three  years  showed  a 
gravity  of  926,  while  no  great  increase  of  free  acid  was 
observed ;  another  portion  of  the  same  oil,  kept  under 
different  conditions,  had  increased  in  density  to  932.  It 
has  also  been  noticed  that  the  iodine  absorption  of  rancid 
butter-fat  is  abnormal,  but  such  peculiarities  have  occurred 
where  the  oil  was  either  in  a  state  of  decomposition  or  was 
very  old.  It  is  hoped  that,  owing  to  their  systematic 
nature,  the  following  experiments  may  prove  of  value  to 
those  interested  in  oil-analysis. 

The  oils  operated  upon  were  olive,  castor  (first  pressure), 
rape  (colza),  cotton  seed,  arachis  (earth-nut),  and  linseed, 
these  being  six  of  the  most  important  oils  used  in  commerce. 
( If  each  of  these,  six  quantities  of  about  3j-  oz.  each  were 
exposed  in  white  glass  bottles,  thus  :  — 

A.  Kept  in  direct  sunlight,  uncorked,  and  agitated 
every  morning. 

15.  Kept  in  direct  sunlight,  uncorked,  but  undisturbed. 

C.  Kept    iu    direct    sunlight  in    a    corked    bottle    and 

undisturbed. 

D.  Kept    in    the    dark,   uncorked,   and    agitated    every 

morning. 

E.  Kept  iu  the  dark,  uncorked,  but  undisturbed. 

F.  Kept  corked  and  undisturbed  in  the  dark. 

Thus  quantities  A.  and  D.  would  show  iu  an  exaggerated 
degree  the  results  of  exposure  to  both  light  and  air,  and 
air  only,  respectively,  while  B.  and  E.  would  indicate  what 
alterations  might  be  expected  iu  ordinary  sample  bottles 
of  oil  under  these  circumstances,  which  had  inadvertently 
been  left  uncorked. 

As  it  was  found  that  only  series  A.  and  C.  were  affected 
to  any  appreciable  extent  by  this  treatment,  these  two  sets 
alone  were  tested  regularly  every  month,  the  constants 
determined  being  the  free  acid,  potash  neutralising  power, 
specific    gravity  and   iodine   absorption.     The   colour  and 
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quality  were  also  noted.  At  the  end  of  six  months  the 
quantities  I!.,  1).,  E.,  and  ]■'.  were  examined  in  tlnir  density, 
iodine  absorption,  potash  neutralising  power  and  free  acid, 
and  Manmpne'e  temperature  test  was  performed  on  quantities 

A.,  C,  1).,  and  ]'. 


In  Table  I.  will  be  found  a  note  of  the  alkali-neutralising 
power  of  and  percentage  of  free  acid  in  the  original  samples 
operated  upon ;  the  specific  gravity,  iodine  equivalent  and 
temperature  reaction  are  referred  to  in  their  respective 
tables. 


TAni.K  I. 


Potasli  neutralising  powei  . 
I  n  .  acid  :is  oleic* 


Olive  No.  1. 


Per  Cent. 


5-1!' 


Rape. 


Cotton  Seed. 


Arachis. 


Linseed.        <  Hive  No.  :!. 


l'er  Cent. 
2*16 


Per  O  •  ■. 

17'Ji 


19-89 


0-27 


PerCent. 
ly-^t 

I'.-Jll 


PerCent. 

Ill -00 


076 


l'er  Cent. 


h*m 


•  The  tree  acid  isin  all  cases  calculated  to  oleic  acid  for  simplicity's  sake. 


The  constants  will  now  be  dealt  with  individually. 


1. — Free  Acid, 

There  is  a  very  prevalent  belief  among  chemists  that  the 
rancidity    of  oils   i-    due    to  the  liberation  of  free  acid   by 

decomposition,  ami   many   references   could  be  given  to 

papers  in  which  BUoh  a  statement  is  made.  Starting  with 
that  suppci~itii.il,  the  writer  was  surprised  to  timl  that  such 
was  not  the  case,  hut  that  in  most  instances  rancidity  sets 
iii  and  continues  for  some  time  without  the  liberation*  of 
any  free  acid  whatever,  and  in  others  the  development  of 
free  arid  commences   long  before  rancidity.    Tim-,  it  is 

found  that  with  olive,  rape,  castor,  and  arachis  oils,  no 
increase  of  free  acid  whatever  lias  taken  place  during  the 
six  months,  even  in  the  quantities  shaken  up  every  morning 
and  allowed  to  stand  in  direct  sunlight,  while  rancidity  has 
Commenced     in     the    latter    quantities.      It    is    therefore    im- 

necessary  to  mention  the  figures  for  free  acid  obtained 
every  month  in  these  oils,  although,  of  course,  it  is  certain 
that    decomposition    anil    liberation    of    free    acid    will    take 

place  after  a  certain  prolonged  exposure. 

( in  the  oth.r  hand tton  seed  and  linseed  oils  develop 

free  acid  before  rancidity  sets  in.    Tim-,  the  cotton  Beed  oil 

in  experiment  A.  becalm'  rancid  shortly  after  the  fourth 
month,  whereas  the  tree  acid  increased  regularly  from  the 
beginning  of  the  experiment  at  the  rate  of  o-oh  percent 
per  month  (that  being  80  per  cent,  of  the  total  free  acid), 
and  amounted  to  o-77  per  cent  at  the  end  of  six  months, 
In  quantities  B.  and  ( '.  the  free  acidity  rose  to  0-  l.'i  per  cent., 
while-  iii  1).,  I'.,,  and  h'.  there  was  no  increase,  owing  to  the 
absence  of  light  Linseed  oil  affords  results  analogous  to 
those  of  COtton-seed   oil:  the  free  acid  originally    was  0-76 


per  cent.,  while  at  the  end  of  half  a  year  it  bad  increased  tec 
Plo,  0-91  and  0*81  per  cent,  in"  series  A.,  C,  an.l  B. 
respectively. 

'2. — Potash  Neutralising  Power. 

This  was  determined  regularly  once  a  month,  hut  in  no 
Case  was  it  found  to  he-  affected. 

D. — Colour. 

The-  quantities  exposed  to  both  sunlight  ami  air  (A.  ami 
li.)  were  rapid])  bleached,  castor,  rape,  arachis,  and  linsi   d 

1 Oming    only    faintly     yellow,    and     cotton    seed    almost 

perfectly  colourless.  Olive  oil  gradually  developed  from  a 
Strong   yellowish  brown  into  bright    pale  green,    and    then 

fadeel  until  it  became  colourless. 

The'  rapidity  of  the  bleaching  process  seems   to  vary  in 

different  olive  oil-,  as  in  olive  No.  •_',  mentioned  below  anil 
in  Table  I.,  the  colour  at  the  end  of  live  months  i>  onlj 
somewhat  less  yellowish-green  than  the  original  oil,  whereas 

at  the-  same-  period  olive  No.  1  had  liecoine  bright  green. 

Quantities  C,  kept  corked  in  direct  sunlight,  were  slightly 
bleached,  while  the  series  kept  in  tin'  dark  were  not  al  ail 
affected,  thus  showing  that  light  and  air  are  both  necessary 
to  bleach  or  altei  the  colour  of  an  oil. 

I.  Specific  Gravity. 

It  was  found  that  the  specific  gravities  were  affected  to  a 
very  remarkable  extent  by  exposure.  Table  II.  embodies 
the  re-ult-  of  determining  every  month  the  specifio  gravities 
at  15*5  < '.  of  quantities  A.  (expo-eel  to  direct  sunlight, 
uncorked,  nnd  agitated  every  morning)  and  (  .  (exposed  to 
direct  sunlight  in  a  corked  bottle). 


Table  II. — Specific  Gravities  \t  15*5  ''. 


Bet 


Nni f  nn. 


Original. 


One  Month.    TwoMonths.  ThreeMonths.  Four  Months,  Pive  Months,   Bis  Mouths. 


Olive 

I':i-t'>r 

Bape  (colia) .. 
Cotton 

AMChlfl  I  nut  l. 
ll 


:i',7".i 
910-8 
028*1 
920-9 
932-5 


t'ls'7 
9681 
918*3 
B23*7 
921*3 
988*1 


919-3 
M»*] 

'.'17  "J 

:>:■: '  t 


920*8 

:>7i>'.i 

','ls'.-. 

926-1 
983*3 


■,'.'i  :, 
970*0 

■m-i 

'.'.'7 '  s 
■j-y,-:< 


:■■::■: 

930*0 

10   i 
FOB'S 


Kiel 

•>;s-3 
B80/7 
Mt'O 

'.'.'..-  7 
iris-.", 


I     (Hive. 
Castor  . 


C 


Italic  I 

Cell. ell    -e  .  e|.  .  , 

Arachis  unit). 
I 


916*8 
987*9 
916*8 
922*8 

no't 


917  V. 

868*9 

IU7-1 
•,..";■;, 
980*9 


'.'17' I 

:i|e'.\-, 


818*1 

917*0 
983'  i 
010*9 


917*8 

910*7 

980*0 


917*8 

MtHleii. 

916*8 

'.'•J'."  9 

988*6 


'.'is-:, 

9171 
923-6 

■..jr.; 
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Iu  A.  we  find  that  olive  oil  increased  in  density  from 
916-8  to  924-6,  castor  from  967 -9  to  968-3,  rape  from 
916-  8  to  920-7,  cotton  seed  from  922-5  to  932,arachis  from 
920-9  to  926-7,  and  linseed  from  932-5  to  938-5  in  six 
months.  None  of  the  oils  was  rancid  till  the  fourth  month. 
Series  B.,  which  corresponds  with  ordinary  samples  left  in 
sunlight  imperfectly  corked,  showed  an  increase  in  specific 
gravity  to  920-3,  968-0,  919-4,  925-9,  924-0  and  936-2  in 
olive,  castor,  rape,  cotton  seed,  araehis,  and  linseed  oils 
respectively.  In  set  C,  Tahle  II.,  we  find  that  some  of  the 
densities  are  affected  to  a  noteworthy  extent,  but  this 
change  is  apparently  due  chiefly,  if  not  wholly,  to  slightly 
imperfect  corking  of  the  bottles,  and  the  unavoidable 
admission  of  fresh  air  on  the  occasions  when  the  periodical 
tests  were  performed. 

Owing  to  these  extraordinary  and  unexpected  results,  a 
large  quantity  of  an  entirely  different  olive  oil  (containing 
11-28  per  cent,  of  free  acid  as  compared  with  5-19  per 
cent,  in  the  first-mentioned  specimen)  was  exposed  under 
the  conditions  marked  A.,  C,  and  F.,  and  hitherto  has  shown 
results  in  accordance  with  those  above,  having  increased  in 
four  months  from  916-5  to  919-0  sp.  gr. 

It  will  lie  noticed  that  the  increase  iu  density  of  the  oils 
is  by  no  means  regular,  month  by  month.  This  irregularity 
is  due  to  a  combination  of  many  causes,  the  most  important 
one  being  undoubtedly  the  weather — the  temperature  and 
the  quantity  of  sunshine.  That  the  rise  in  gravity  is  not 
due  to  mere  contraction  of  the  oils  was  proven  by  exposing 
quantities  of  olive  oil  in  tall  bottles,  and  noting  the  volume 
of  the  oil,  at  the  same  temperature,  before  and  after 
exposure  ;  it  was  not  found  to  have  varied. 

On  examining  these  figures,  one  is  at  once  struck  by  the 
remarkable  fact  that  the  specific  gravity  is  not  necessarily 
a  criterion  of  the  purity  of  an  oil,  at  least  as  the  test  is 
usually  applied.  For  instance,  one  might  obtain  for  analysis 
a  sample  of  olive  oil  of  professed  purity,  which  on  examina- 
tion snowed  a  density  of  920-8,  but  was  not  in  the  slightest 
degree  rancid,  and  from  its  colour  and  taste  appeared 
to  be  simply  a  fine  quality  of  olive  oil.  Could  an  analyst, 
in  the  present  state  of  affairs,  conscientiously  certify  such 
an  oil  to  be  genuine  ?  He  would  probably  believe  that  the 
sample  was  adulterated  with  some  oil  which  he  could  not 
detect,  and  as  our  "  constants  "  at  present  stand,  he  would 
be  quite  correct  in  taking  that  view.  Yet  such  a  case,  and 
even  a  more  remarkable  one,  could  quite  readily  exist,  as  is 
shown  by  the  above  results. 


Several  other  interesting  peculiarities  have  been  noted 
regarding  the  particular  oils.  It  will  be  seen  from 
Table  II.  A.  that  castor  oil  was  the  least  affected  of  any  by 
subjection  to  light  and  air,  and  after  having  increased  iu 
density  during  the  first  two  months,  gradually  returned  to 
almost  its  original  gravity.  In  E.  and  F.  (the  quantities  kept 
at  rest  in  the  dark,  the  latter  securely  corked),  the  specific 
gravity  has  fallen  to  967-0.  This  last  peculiarity,  the 
depression  of  gravity  in  the  series  kept  iu  the  dark,  has  also 
been  noticed  in  the  cases  of  rape,  earth-nut,  and  linseed 
oils.  The  following  shows  the  fall  ,in  density  after  six 
months'  treatment : — 


— 

Original. 

D. 

E. 

F. 

916 -S 
920-9 
932-5 

916-1 
920-3 
932-4 

916-2 
919-9 
931-8 

916-0 
920-0 
931-9 

It  is  a  striking  fact  that  linseed  oil,  kept  in  the  dark, 
exposed  freely  to  the  air,  and  even  shaken  up  every  morning, 
has  not  increased  in  density,  but  has  rather  diminished.  In 
Allen's  "  Commercial  Organic  Analysis,"  Vol.  II.,  p.  120, 
we  find  the  statement  that  in  the  absorption  by  linseed  oil 
of  oxygen  from  the  air,  "  the  action  of  '.ight  is  not  essential," 
but  that  "  in  the  dark,  the  chemical  change  is  induced  very 
slowly,  but  when  once  begun,  it  proceeds  very  rapidly." 
The  results  yielded  by  the  above  experiments  seem  to  show 
that  the  action  of  light  is  essential  in  bringing  about  the 
chemical  change,  as  the  quantity  of  oil  was  small,  and  had 
every  opportunity  for  absorbing  oxygen. 

The  only  oil  which  increased  in  density  by  exposure  to 
air  in  the  dark  was  cotton-seed  oil,  which  originally  had  a 
specific  gravity  of  922 -5,  the  figures  for  the  individual 
experiments  being  —  for  D.  923  ■  3  and  for  E.  923-2.  Quautity 
F.  was  unaltered. 

5.  Iodine  Absorption. 

Table  III.  contains  particulars  of  the  iodine  absorptions 
of  quantities  A.  and  C,  as  determined  month  by  month.  In 
series  A.  no  alterations  of  iodine  equivalent  beyond  the  limit 
of  experimental  error  were  observed  during  the  first  two 
months,  and  so,  unfortuuatly,  most  of  the  tests  were 
omitted  during  the  next  two  months. 


Table  III. — Iodine  Absorptions,  pee  Cent. 


Name  of  Oil. 


Original. 


A.  J, 


Olive 

Castor 

Rape 

Cotton  seed. 

Araehis 

Linseed 


83-16 
83-63 
105-59 
106-84 
98-67 
173 -46 


One  Month. 

Two  Months. 

Thivr  Months 

Four  Months. 

Five  Months. 

Six  Months. 

82-53 

82-33 

81-59' 

79-13 

7s-2t 

83-90 

S3-59 

•  • 

83  -63 

83-27 

105-90 

105-90 

.. 

103-15 

102-21 

102-13 

107-47 

107-16 

106-17* 

.. 

1112-21 

100-12 

98-36 

98-67 

.. 

96-35« 

95-40 

93-20 

171 -7s 

171-78 

109-07 

166-17 

83-16 

82-65 

.. 

.. 

82-39 

82-61 

83"  90 

S3' 27 

Discontinued. 

.. 

106-21 

lO.Vim 

105-02 

.. 

105-27 

107-78 

10S-41 

106-65 

106-90 

107-79 

106-40 

lisT,; 

98-67 

•  • 

99-12 

97-60 

173-04 

172-63 

•• 

•• 

" 

172-88 

c.  < 


Olive 

Castor  

Rape 

Cotton  seed. 

Araehis 

(.   Linseed 


83-16 

83-63 

105-59 

106-84 

98-67 

173-46 


[*  The  three  figures  marked  with  an  asterisk  in  the  table  are  obtained  from  the  results  given  by  quantities  B.  Thus,  araehis  nil, 
quantity  B,  gave  a  specific  gravity  of  924'0  and  an  iodine  equivalent  of  96'35  per  cent,  after  six  months'  exposure.  This  gravity  corre- 
sponds very  closely  with  that  of  quantity  A.  at  the  fourth  month,  so  that  the  iodine  absorption  may  fairly  be  stated  in  Table  III.  as  96*35  per 
cent.  Quantity  B.  of  the  cotton  seed  oil  gave  a  density  of  <J25'9  and  an  iodine  equivalent  of  106'17  per  cent.  This  corresponds  with  the 
gravity  of  926'1  given  by  A  at  the  third  month.] 


From  the  figures  given  it  will  be  seen  that  for  some  time 
the  halogen  absorption  is  almost  unaffected  by  the  exposure 
to   light   and   air;    then  a  sudden   break   seems  to  occur, 


probably  at  the  third  month,  at  which  the  absorption  suffers 
a  depression,  after  which  it  continues  rapidly  to  fall.  This 
point  of  change  in  the  iodine  number  takes  place  a  month 
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the  nil  becomes  rancid;  in  most  cases  much  longer. 
Of  quantities  H.,  under  the  same  conditions  as  A.,  only 
nndisturbed,  the  results  eorrohorate  those  in  the  table,  but 
of  course  the  depression  > i ;» —  not  gone  eo  far.  The  only  oil 
which  has  not  decreased  in  iodine  absorption  is  castor  oil, 
which  is  thus  exceptional  both  in  regard  to  specific  gravity 
and  iodine  number.  It  will  be  observed  from  the  results' 
at  C,  Table  111.,  and  those  mentioned  below,  that  in  neatly 
every  case  both  air  and  light  are  necessary  to  cause  this 
change  in  iodine  absorption,  just  as  is  the  case  with  the 
density.  There  is,  however,  no  numerical  correspondence 
between  the  changes  which  take  place  in  the  gravity  and  in 

the  iodin [Divalent 

The  quantities  of  the  oils  kept  in  the  dark  have  in  almost 
ever]  case  shown  a  very  slight  increase  in  iodine  numbed 
Rape  oil,  however,  is  an  exception,  and  it  is  the  only  oil 
whose  iodine  equivalent  has  decreased  independently  of  the 
action  of  light.  Experiment  I).,  at  the  end  of  six  months; 
vie, weil  an  absorption  of  101-17  per  cent.,  and  quantity  K. 
:l    orbed   101  ■  19  pel    rent.     The  original  oil,  kept  corked  in 

the  dark,  was  not  altered. 


6.  Mutual  n>" v  Temperature  '1'rst. 

Archbutl    has  n rded  the  fact  that  when  olive  oil  is 

exposed  to  light  for  s e  time,  the    temperature  reaction 

with  sulphuric  acid  is  increased  to  a  considerable  extent  : 
to  an  extent,  indeed,  beyond  the  limits  allowed  to  genuine 
olive  oils.  The  figures  lie  gives  ate: — Rise  of  temperature 
in  oil  kept  in  dark,  1 1  • .',  C,  ditto  in  portion  exposed  to 
light,  52*5  ( '.  Unfortunately,  no  mention  is  made  of 
whether  air  was  permitted  to  act  on  the  oil  exposed  to  light, 
our  of  the  duration  nor  circumstances  of  the  exposure.  In 
order  to  determine  these  points,  and  also  to  ascertain  if  the 

results    yielded    by    olive    form    a    general    rule    as   to    the 

behaviour  of  other  oils,  the  rise  of  temperature  was  estimated 
in  quantities  A.,  *'.,  D.,  and  V.  of  all  the  oils  alter  six 
months'  exposure.  As  the  results  obtained  were  merely 
intended  for  comparison  among  themselves,  ordinary  con- 
centrated sulphuric  acid  was  used  without  any  regard  to 
its  strength.  ( otherwise  the  tests  were  performed  under 
the  conditions  mentioned  in  Allen's  u  Commercial  Organio 
Analysis,"  Vol.  II.,  p.  53,  the  highest  temperature  reached 
during  the  stirring  being  noted  as  the  ri>e  of  temperature. 
The  results  obtained  are  embodied  in  Table  iv. 


Table  IV. — Tkmpeeati  bb  Bbai  nous. 


s,  i       Olive. 


Castor. 


i;  ii«  . 


Cotton 
seed. 


Aracliis. 


Linseed, 


\ 

0 
07 

C. 
78*8 

72-6 

1  - 
100 

•c. 

DO 

°C. 
131 

c. 

17 

74*8 

63 

70*8 

77 

120 

D. 

73 

lO'I 

76-8 

7.1  3 

112*8 

V. 

44 

7.') 

01-5 

7.V.-, 

73*8 

ll:i -5 

Series  !•'.,  having   been    kept    corked  in  the  dark,  may   he 
assumed    to   represent    the   original   genuine   oils.      As    was 

to  be  expected,  in  every  case  has  the  remarkable  increased 
rise  of  temperature  been  noted,  but  it  has  also  to  be  observed 
that,  except  perhaps  in  the  case  of  lint I  oil,  this  change 

is  not  brought  about  h\  Bunlight  alone,  as  would  be  inferred 
from  the  Foot-note  in  Allen,  Vol.  II..  p.  99.  Neither  is  it 
produced  b)  the  sole  action  of  air,  hut  by  the  combined 
action  of  both  air  and  sunlight.  This  latter  fact  brings  the 
■  in  temperature  reaction  on  to  thosame  footing  as 
lb,  alterations  in  colour,  density  and  iodine  equivalent  lie 
slightly  increased  rise  of  temperature  in  series  C.  is  in  all 

probability  due  to  the  same  caUM  as  the  similar  elevation  of 

specific  gravit*  in  the  sat [uantities,  namely,  the  admission 

of  fresh  air  on   the   occasions  when    tin-  oils  wen     ,  xaiinii,  d. 

it  would  appeal  that  linseed  oil,  however,  is  affected  by 
light  alone,  although  not  to  such  an  extent  as  by  the  simul- 
taneous action  of  light  and  air. 


An  examination  of  these  temperature  reactions  in  Table  IV., 
in  conjunction  with  the  Bpecific  gravities  in  Table  II.,  raises 
some  very  important  questions.  It  will  be  observed  that 
the  ri-e  of  temperature  varies  directly  as  the  density — the 
greater  the  increase  in  gravity,  the  greater  the  increase  in 
temperature  r. ■action  —  and  therefore  if  an  oil  be  placed 
under  circumstances  favourable  to  the  raising  of  its  specific 
gravity,  it  will  also  be  likely  to  suffer  a  ri-e  in  teinper.it lire 
reaction.  Now  tin'  temperature  list  is  pretty  generally 
adopted  as  a  standard  for  the  purity  of  olive  oils,  as   few  oils 

of  importance  have  so  low  a  temperature  reaction,  the  limits 
permitted  (allowing  for  the  variation  in  results  obtained  by 
different  methods)  being  from  39  to  45  C.  Taking  the 
ease    mentioned    under    "specific    gravity"   of  an   olive   oil 

having  a  density   of  920*8,  'lie  rise  of  temperature  with 

Sulphuric  acid  would  at  least  be  a-  high  as  55    ('.,  anil  these 

two  data  would  in  all  probability  be  taken  as  almost  con- 
clusive proof  of  sophistication  of  the  oil. 

[n  analysing  olive  oils  that  have  been  stored  for  a  long 

time  in  order  to  become  acid  for  use   in    dyeing,  the  validity 

of  the   temperature   reaction    and   S] ific   gravity    as    tests 

becomes  a  very  important  matter,  lor  instance,  an  un- 
doubtedly genuine  olive  oil  for  dyeing  purposes,  containing 
9*67  per  cent,  of  free  acid,  which  some  time  ago  bad  a 
fie  gravity  of  915*4,  and  has  lain  for  a  tew  months  in 
occasional  diffused  sunlight  in  a  corked  bottle  containing  a 
huge  quantity  of  air,  has  now  a  density  ol  918*6,  and  gives 
a  rise  in  temperature  of  53  C.  The  iodine  equivalent  is 
low  78*9  per  cent.,  probably  having  decreased  owing  to 
exposure,  as  in  Table  ill. — and  the  colour  is  bright  green, 
thi'  taste  and  smell  being  very  faintly  rancid.  Another 
specimen  of  Gioja  olive  oil,  which  has  lain  under  the  same 
Conditions,  has  a  specific  gravity  of  916*6,  iodine  absorption 

7;i  p.r   cent,   foe   acid   9*42  per  cent,  ami   temperature 

reaction  49  < '.    The  colour  of  this  sample  is  deep  green, 

the   taste  and    smell    being    quite  sweet.       Evidently    in    such 

cases  Mautnetie's  test  and  'be  specific  gravity  are  not 
reliable  criteria,  and  even  the  iodine  equivalent  may  he 
mis], ailing  jf  the  original  oil  had  already  a  low  halogen 
absorption. 

7. — Special  Teste, 

It  whs  found  on  applying  the  elaldin  test  to  olive  oil, 
that  the  solidification  of  the  mixture  did  not  differ  in 
quantities  1'.  and  D., both  of  which  were  kept  Iii  the  dark. 
Quantity  C.  also  yielded  a  solid  elaldin,  although  not  anile 

so  hard  as  those  given  by  ]•'.  and  1>.  Experiment  A.,  how- 
ever, which  bad  ben  subjected  to  the  simultaneous  action 
of  light  and  air.  showed  no  tendency  even    to  thicken,  when 

submitted  to  the  elaldin  test. 

Tho  efficiency  of  Bechi's  tesl  was  impaired  to  an  exceed- 
ingly gnat  extent  in  the  quantity  of  cotton-seed  oil  exposed 
to    both    light    and    air.      Experiment     1'.     bv      Pattinson's 

i lilicali I     the    test,    gave     a    black    precipitate     and 

colouration,  whereas  quantity  A.  onlv  imparted  a  light 
brown  colour  to  the  solution. 

Ilic   conclusions   arrived   at    from   these    experiments  are, 

thai  the  indications  of  the  specific  gravity  must  not  be  too 

readily  accepted  in  eases  where  tilt  y  point  to  the  falsification 

of  all  oil.  Neither  should  Maillnolie's  lest  be  relied  on 
implicitly,    ami.    indeed,    where   the    gravity   of   the   sample 

under    examination    and    the    rise    of    temperature    arc 

abnormally  high,  and    no   clue   can  be    discovered  as   to  the 

siip| d    adulteration,    these    'wo    tests,    taken   conjointly, 

should  be  considered  as  showing  that  the  oil  is  an  old  one, 
or    lias  been    subjected    to    the    Conditions     mentioned  above. 

Even  a  very  low  iodine  equivalent  should  not  have  much 

reliance  placed  upon  it,  unless    the  free    acid  and    other  tests 

show  the  oil  to  be  fresh,  ami  some  satisfactory  indication* 

of  adulteration  arc  obtained.  Apparently,  however,  the 
iodine  absorption  is  the  test  which  should  be  most  depended 
lipomas  it   is  the    least  liable    to    alteration    of   all    the    tests 

examined  (except  'be  potash  neutralising  power),  and  it 
onlv  varies  when  radical  changes  have  alrcadv  taken  place 
in  ih  n-ilv  ,  JtC, 
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Addendum. 

The  temperature  of  turbidity  in  Yalenta's  test  has  been 
lowered  by  several  degrees  in  quantities  A.  and  I!,  of  all  the 
oils  examined. 

The  following  shows  the  change  in  the  viscosity  of  rape 
oil.  Quantity  B.,  now  exposed  for  9  months,  was  tested 
along  with  quantity  F.  :  — 




F. 

B. 

5(i 
25-5 

66 

26 '3 

Discussion. 
Mr.  K.  R.  Tati.ock  said  that,  if  he  understood  aright, 
the  principal  feature  of  the  paper  was  that  most  seed 
oils  were  affected  when  exposed  to  air  and  light,  and 
that  the  tests  upon  which  they  had  been  taught  to  rely  for 
the  analysis  of  these  oils  were  no  longer  trustworthy. 
Mr.  Ballantyne's  experiments  went  to  prove  that  when 
samples  of  oils  were  exposed,  the  density  and  specific 
gravity  were  much  affected,  and  went  on  increasing 
according  to  exposure.  Whether  that  was  due  to  oxidatiou 
or  not  had  not  come  out  clearly,  but  they  might  assume 
for  the  present  that  it  was  so.  The  iodine  equivalent  was 
also  affected  after  some  considerable  exposure,  while  the 
saponification  was  affected  least  of  all.  The  days  were — and 
not  long  ago — when  the  trustworthy  chemical  examination 
of  an  oil  was  almost  an  impossibility.  They  had  then 
been  taught  to  rely  upon  certain  constants,  as  they  are 
termed,  particularly  upon  the  iodine  equivalent,  and  several 
others  of  a  similar  character,  for  the  examination  of  these  oils ; 
and  now  Mr.  Ballantyne  rudely  awakened  them  by  saying 
that  these  oils  may  be  subject,  in  keeping,  to  such  alterations 
as  would  interfere  with  the  constants.  This  showed  how 
careful  they  ought  to  be  before  coming  to  an}"  decision  as  to 
the  examination  of  oils.  The  whole  question  was  beset  with 
difficulties.  One  question  he  would  like  to  ask  with 
reference  to  the  nature  of  the  change  which  took  place  was, 
did  Mr.  Ballantyne  observe  any  increase  in  the  weight  of 
the  entire  sample  operated  upon  which  would  point  to 
oxidation  of  the  oil,  or  whether  an  oil  that  had  been  so 
changed  could  be  examined  with  results  which  would  tell 
whether  it  was  originally  of  a  different  character  ? 

Mr.-  Ballantyne,  in  reply,  said  that,  as  indicated  in  his 
paper,  there  was  no  increase  in  the  total  bulk,  but  that, 
from  the  fact  that  the  specific  gravity  had  increased,  he 
inferred  that  there  was  an  increase  in  the  total  weight. 
Regarding  the  other  part  of  the  question,  he  was  sorry  that 
his  experiments  had  not  gone  far  enough  to  enable  him  to 
answer  it. 


<£bttuai|>. 


WILLIAM  LANT  CARPENTER,  B.A.,  B.Sc.  Lond., 
F.C.S.,  Gilchrist  Lecturer,  Fellow  of  the 
Physical  Society,  Member  op  the  Society  op 
Chemical  Industry-,  and  op  the  Publication 
Committee  of  its  Journal,  &c. 

William  Lant  Carpenter  was  the  eldest  son  of  the 
late  Dr.  W.  B.  Carpenter,  C.B.,  F.R.S.  He  was  born  in 
the  year  1841  at  Bristol,  but  was  educated  in  LIniversity 
College  School,  London,  and  studied  chemistry  under 
Prof.  Williamson  in  University  College,  London,  and 
also  in  the  Birkbeck  Laboratory.  He  was,  in  1859, 
engaged  in  the  Broad  Plain  Soap  Works,  the  proprietors 
of  which  were  Messrs.  Ch.  Thomas  Brothers,  where,  for 
nearly  20  years,  he  was  a  partner  of  the  firm.  At  the 
termination  of  this  partnership  in  1881,  Mr.  Carpenter 
removed  to  London,  and  in  1882  he  became  connected 
with  the  School  of    Electrical  Engineering  in   Hanover 


Square.  Being  engaged  as  Lecturer  by  the  Gilchrist 
Trustees,  he  undertook  the  duties  of  this  post,  and 
threw  into  the  work  all  the  energy  of  an  earnest  anil 
strong  nature.  For  many  sessions  Mr.  Lant  Carpenter 
greatly  distinguished  himself  as  a  most  effective  lecturer 
under  the  Gilchrist  Trust,  especially  in  the  North  of 
England  and  in  Scotland.  At  Bristol  he  was  engaged  in 
philanthropic  work  under  the  auspices  of  Miss  Mary 
Carpenter,  his  aunt,  and  during  the  greater  part  of  his 
residence  ill  Bristol  he  took  a  pronounced  part  as  its 
secretary  in  the  management  of  the  Boys'  Industrial 
School  there.  He  frequently  lectured  at  the  Philosophical 
Institution  in  Bristol,  was  an  active  member  of  the 
Naturalists'  Society,  and  much  interested  in  the  founda- 
tion of  the  University  College,  Bristol,  on  the  Council  of 
which  he  represented  the  L;niversity  of  London. 

Thus  he  was  led  to  take  an  interest  in  the  education 
question  generally,  and  of  late  years  the  working  of  the 
Education  Acts  and  the  importance  of  Continuation  Schools 
and  Recreative  Evening  Classes  have  engaged  much  of 
his  attention.  He  was  local  secretary  at  the  Bristol 
(1875)  meeting  of  the  British  Association,  and  may  truly 
be  said  to  have  taken  a  leading  part  in  all  movements  for 
the  promotion  of  science,  and  especially  physical  science, 
in  the  West  of  England,  where  he  was  well  known  as  a 
lecturer  on  such  subjects.  He  was  in  charge  of  the 
chemical  and  part  of  the  physical  investigations  of  the 
deep-sea  explorations  of  H.M.S.  "Porcupine"  of  1869 
and  1870,  his  report  on  which  was  printed  in  the 
Proceedings  of  the  Royal  Society.  William  Lant  Car- 
penter, besides  being  a  member  of  the  Institution  of 
Electrical  Engineers,  was  a  Fellow  of  the  Chemical 
Society  and  of  the  Physical  Society.  During  the  last 
ten  years  of  continuous  work  his  health  had  suffered  a 
severe  strain  and  a  holiday  became  necessary.  This  was 
taken  in  1889,  but,  combined  with  a  journey  to  look  after 
the  schools  on  the  Indian  reserves  in  the  Dominion  of 
Canada  for  the  New  England  Company,  the  journey 
became  a  strain  instead  of  a  rest,  very  few  nights  of  his 
absence  from  home  not  being  occupied  in  travel,  so  as  to 
economise  time.  His  health  broke  down  again  early  in 
1890,  and  so  a  voyage  was  undertaken  to  Australia  and 
New  Zealand,  which  he  had  visited  in  1880  in  order  to 
seek  restoration  from  the  results  of  a  similar  collapse. 
Unfortunately  no  good  effects  followed  from  this  voyage, 
though  subsequently  at  Shanklin  and  Bournemouth  some 
improvement  was  apparent,  aud  his  friends  began  to 
entertain  hopes  of  his  ultimate  recovery.  These  were, 
however,  doomed  never  to  be  fulfilled,  and  he  died  on 
December  23rd,  leaving  his  four  children,  his  brothers, 
and  a  wide  circle  of  friends  to  mourn  his  loss. 

With  regard  to  Mr.  Carpenter's  publications,  his 
excellent  little  book,  compiled  from  his  Gilchrist  lectures, 
entitled  "  Energy  in  Nature,"  cannot  be  forgotten  or 
overlooked,  but  since  the  once  well-known,  if  not  classic 
work  on  the  Manufacture  of  Soap,  by  Morfit,  no  treatise 
on  the  Chemistry  and  Manufacture  of  Soap  has  appeared 
which  can  be  considered  equal  to  Carpenter's  work 
entitled  "  Soap,  Candles,  Lubricants,  and  Glycerin," 
published  by  E.  E.  and  N.  Spon  in  1885.  Mr.  Carpenter 
had  also  acted  as  examiner  in  the  subject  of  Soap 
Manufacture  for  several  years  for  the  City  and  Guilds 
of  London  Institute.  So  solicitous  was  he  not  only  for 
the  condensation  of  the  abstracts  of  English  patents  on 
the  subject  of  Fats,  Oils,  and  Soaps,  appearing  in  the 
Journal  of  the  Society  of  Chemical  Industry,  but  that  in 
such  condensation  adequate  information  should  be  given, 
that  for  several  years,  in  addition  to  the  heavy  load  of 
duty  he  had  already  taken  on  his  shoulders,  he  undertook 
the  abstracting  himself  of  all  patents  bearing  upon  his 
favourite  subject,  and  was  always  most  punctual  and 
prompt  in  the  delivery  of  the  MSS.  In  this  earnest 
devotion  to  the  part  he  had  voluntarily  undertaken  to 
play  both  as  member  of  Publication  Committee  and  as 
abstractor,  he  thus  followed  closely  in  the  steps  of  his 
distinguished  and  singularly  devoted  predecessor,  Mr. 
Walter  Weldon. 
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Journal  ano  patent  J  literature. 


I  .-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Non  conductors  for  Steam  Pipes,     Eng.  and  Mining  .1. 

18911,  50,  050. 
I\  order  to  Bhow  the  relative  merits  of  the  different  Bub- 
Btances  which  art  offered  for  preventing  the  escape  of  heat 
from  boilers  and  Bteam  pipes,  or  as  substitutes  for  wire 
lathing  and  plastering,  or  for  tin  plates  in  the  protection 
of  elevator  shafts,  or  of  woodwork  nailed  closely  to  walls, 
the  following  tables  are  submitted.  These  tables  and 
extracts  are  taken  from  a  report  made  by  Prof .  Ordway, 
late  of  the  Massachusetts  Institute  of  Technology.  It  will 
be  observed  that  several  of  the  incombustible  materials  are 
nearl]  as  efficient  as  wool,  cotton,  and  feathers,  with  which 
they  1 1 1 : i \  be  compared  in  the  following  table.  The 
materials  which  may  be  considered  wholh  free  from  the 
danger  of  being  carbonised  or  ignited  by  slow  contact 
with  pipes  or  boiler-,  are  denoted  by  a  (f).  'those  which 
are  more  or  1.--  liable  to  be  carbonised  are  denoted 
b]    a  (»). 

Ordwav's  report  i-  as  follow-: — "  (  aretul  experiments 
have  been  made  with  various  non-conductors,  each  used 
in  a  mass  one  inch  thick  placed  on  a  flat  surface  of  iron 
kept  heated  by  -team  to  310  !•'.  The  following  table 
givee  the  amount  of  heat  transmitted  per  hour  through 
each  hand  of  non-conductor  one  inch  thick,  reckoned  in 
pounds  id'    water   heated  In    F.,  the  unit  of  area   being  one 

square  fool  of  covering. 


Bubstance  i  in.  thick. 
Heal  applied,  310   P. 

Pounds  "f 
\\  titer 
Rented 

in   P.  per 
Hour 

through 

Solid 

flatter  in 

1   M|.  (1. 

1  in.  thick. 

Parts  in 

1,000. 

Air 

Parts  in 

l. 

8-1 

p-a 

:,.; 
.VI 

'.hi 

'.'.Ml 

lo- 1 

■2« 

080 

lie:; 
ft 

18S 

to 

-1.', 

:in 

•6.  Compressed  lamp  black. 

lie.; 

■J  II 

768 

ll'fl 

18-9 

:.:i 
11 '.i 

0411 

•s.  Whtl                 ""td 

ssl 

"0.  anthracite  ooal  powder. 

7 

506 

M 

■t  III.    1 SO  ealei 1  in: ' 

i-2-i 

23 

!>77 

■  1 1.  ' pressed 

nesin 

2-:, 

71.1 

1 1  '.  in  ht      carbonate      of 

i  ;■; 

:iln 

IB'  1 

l  ;,i  i 

850 

U'l 

.n 

'.'in 

ti.v  i Irowded  (1 

iv; 

11! 

888 

)     chalk     (Paris 

White 

10'fl 

863 

717 

SO-" 

308 

ess 

tl8.  Pino  asbestos 

10*0 

81 

018 

H'fl 
BS'l 

0 

1,000 

171 

"The  first   colli mu  of  figures  of  results,  therefore,  gives 

the    loss   by    the   measure  of    pounds  of    water  heated  Ki  . 

lie    second  column  gives   the   amount   of    solid    matter  in 

188    one    inch    thick.     The    third  column    gives    the 

amount  of  bulk  of  included  or  entrapped  air." 

There  are  some  mixtures  of  two  materials  which  ma\  be 
quite  safe,  although  consisting  in  part  of  substances  which 
may  be  carbonised.  It  must  also  '»•  considered  thai  a 
Covering  for  a  -team  pipe  or  boiler  should  have  -onio 
strength  or  elasticity,  so  that  when  even  put  on  loosely 
and  holding  a  gnat  deal  of  entrapped  air  it  may  not  be 
converted  into  a  -.did  condition  by  tin-  eon-taut  jar  of  the 

building,   then  bee ing  rather  a  quick    conductor.     This 

warning  maj  be  applied  especially  to  what  is  called  " slag- 
wool,"  which  consults  of  short,  very  line  threads  of  a 
brittle    kind    of     glass.        The     following    table,    giving    the 

figures   on  which  the  graphical   table  i-  based,  ha-   been 
submitted  by  ( lidway,  with  the  following  explanation  : — 
"The    substances    given     in     the     following    table    wen 

actually  tried  a-  coverings  for  2-inch  steam  pipe,  but,  for 
convenience  of  comparison,  the  results  have  been  reduced 
b\    calculation   to  the   same   term-   a-    in    the    foregoing 

table  :— 


Covering. 


Pounds  of  Water 

Heated  i"   I'. 
per  Hour  by 

1  sq.  it. 


+21    Hist  Blag  w 1 

•22.  l'ap.r 

•_'..  Blotting  paper  wound  tight 

*2t.  Asbestos  paper  wound  tight 

•25.  Cork  -in 1 1-  bound  "ii 

•28.  Straw  rope  wound  sj.ir.ill.v 

•27.  Loose  rii haff 

fSS.  I'  I  meal  with  hair  .... 

+2ti.  Paste  of  fossil  meal  with  asbestos, 

t30.  Loose  bituminous  ooal  ashes 

tSL  Loosi  anthracite  coal  ashes 

+:i2.  Past.- . .r  clay  ami  vegetable  fibre. . 


i.i-ii 

14-0 

2rii 
21-7 
lie 
180 
18-7 
l.'.-7 
U'O 
21-n 
27-11 
30-9 


"  l.at.r  experimi  nt-.  not  yet  published,  have  given  results 
for  still  air  which  differ  little  from  those  of  cTos.  8,  4,  and  8. 
In  fact,  the  bulk  of  matter  in  the  best  non-conductors  is 
relatively  too  -mall  to  have  any  specific  effect,  except  to 
entrap  tin-  air  and  keep  it  stagnant.  These  -iib-tanee-  keep 
the  air  -till  b\  virtue  of  the  roughness  of  their  fibres  or 
particles.    The  asbestos  of  is  had  .-month  fibres,  which 

could  not  prevent  the  air  from    moving  about.      Later  trials 

with  an  a-i.e-to-  of  exceedingly  tin.-  fibre  htm  made  a 
somewhat  better  showing,  but  asbestos  is  really  one  of  the 
poorest  non-conductors.     Bj  reason  of  its  fibrous  character, 

it    may    be    used    advantageousrj     to    hold    together    other 

im trastible  Bubstances,  but  the  less  the  better.    Trials 

were  made  of  two  samples  of  a  'magnesia  covering,' 
consisting  of  carbonate  "i  magnesia  with  a  .-mall  percentage 
of  good  asbestos  fibre,  'hie  transmitted  heat  which, 
reduced  in  the  terms  of  tin-  first  of  the  above  tables,  would 
amount  to  IS  lb.,  the  denser  one  gave  20  lb.    The  former 

contain.. I    ,;,'„;,  of  solid  matter  j   the  latter    Wfo. 

Charcoal,  lamp  black,  and  anthracite  coal  arc  virtually 
the   same   substance,  and   Nos.  5,  6,  7,  8,  and  9   show  that 


\         of    :  -i-.-.-ith-ations    may   be    obtained    by    post)   bj 

remittitur  tie-  est  price,  i>'t<<  postage,  to  Mr.  II.  Reader  l.ark. 
Comptroller  <>r  the  Patent  <  Ifflce,  Southampton  Buildings,  Obanoery 
Lane,  London.  W.C.  The  amount  of  postago  may  lie  calculated  la 
billows:— 

It  the  price  does  not  exceed  s</ jrf. 

above  8A,  and  not  exceeding  i».  ivi id. 

„      lJ.fkl 2*.4</ l\,l. 

„       in.W :<».  W 2''. 
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non-conducting  power  is  determined  far  less  by  the 
substance  itself  than  by  its  mechanical  texture.  In  some 
easts  when  a  greater  quantity  of  a  material  is  crowded 
into  the  same  thickness  the  non-conducting  virtue  is 
somewhat  increased,  because  the  included  air  is  thereby 
rendered  more  completely  fixed.  But  if  the  same  quantity 
is  compressed  so  as  to  diminish  its  thickness  its  efficiency 
is  lessened ;  for  the  resistance  to  the  transmission  of  heat  is 
nearly,  though  by  no  means  exactly,  in  proportion  to  the 
thickness  of  the  non-conductor.  Hence,  though  a  great 
many  layers  of  paper,  as  in  No.  2:),  prove  to  be  a  tolerably 
good  retainer  of  heat,  one  or  two  layers  are  of  exceedingly 
little  service.  Auy  suitable  substance  which  is  used  to 
prevent  the  escape  of  steam  heat  should  not  be  less  than  an 
inch  thick. 

"  Any  covering  should  be  kept  perfectly  dry,  for  not  only 
is  water  a  good  carrier  of  heat,  but  it  was  found  in  trials 
made,  that  still  water  conducts  heat  about  eight  times  as 
rapidly  as  still  air." 


A  Novel  Form  of  Flexible  Tubing.     T.  R.  Almoud. 
Eng.  and  Mining  J.  1890,  50,  651. 

The  author  has  made  metallic  flexible  tubing  that  will 
convey  gases,  steam,  or  liquids  under  considerable  pressure. 

When  a  tube  is  formed  by  coiling  a  wire  around  a  man- 
drel, the  convolutions  may  be  made  to  press  upon  each  other 
with  considerable  force,  and  the  joint  formed  at  the  point  of 
contact  of  the  individual  convolutions  will  be  tight  in 
proportion  to  the  amount  of  pressure  exerted.  If  such  a 
tube  be  bent,  the  joints  will  be  broken  all  around  the  coils 
except  at  one  point,  and  therefore,  when  bent,  it  is  useless 
for  conveying  liquids  or  gases. 

Wishing  to  utilise  the  peculiar  flexibility  of  spiral  spring 
tubing  for  the  conveyance  of  gases  in  cases  where  a  flexible 
tube  is  required,  the  author  conceived  the  idea  of  interposing 
a  triangular-shaped  wire  between  the  coils  of  a  round  wire. 
When  a  tube  so  constructed  is  bent,  the  convolutions  of  the 
triangular  coil  adjust  themselves  to  the  spaces  between  the 
round  coils,  as  shown  in  Fig.  1.  The  triangular  wire  is 
pressed  between  the  coils  of  the  round  wire  during  the 
process  of  constructing  the  tube  with  sufficient  force  to 
spread  them  apart,  so  that  the  contact  surfaces  are  at  all 
times  uuder  pressure.  The  triangular  wire  serves  two 
purposes :  one  is  to  spread  the  coils  apart,  so  that  the 
pressure  will  be  exerted  ou  the  contact  surfaces  ;  the  other 
to  fill  the  irregularly-shaped  spaces  between  the  coils  of 
round  wire,  adjusting  itself  to  the  changing  form  of  the 
spaces  due  to  any  given  flexion.  This  pressure  brings  into 
play  the  element  of  friction  to  such  an  extent  as  partly  to 
destroy  the  flexibility  of  the  tube,  which,  when  bent,  will 
retain  the  form  given  to  it. 

As  the  primary  object  was  to  obtain  a  flexible  tube,  trials 
were  made  with  wire  having  a  more  obtuse  angle ;  such  is 
shown  in  Fig.  2.  This  gave  better  results,  as  a  more  perfect 
joint  was  produced  with  less  tension  of  the  inner  coil,  and 
the  friction  became  correspondingly  less,  the  result  being  a 
tight  tube  with  sufficient  flexibility.  Fig.  3  shows  the  shape 
of  the  seats  into  which  the  round  wires  are  forced  by  their 
tension.  The  seat  for  the  inner  wire  is  much  more  obtuse, 
and  on  this  account  the  inner  wire  will  not,  uuder  a  given 
tension,  be  forced  into  such  a  seat  so  tightly  as  in  the 
sharper  V  >n  Fig.  3.  It  will  be  seen  that  the  degree  of 
flexibility  depends  upon  the  amount  of  tension  put  upon  the 
inner  coil,  or  the  extent  to  which  the  convolutions  are  forced 
apart.  The  author  has  produced  a  perfectly  tight  tube  with 
two  coils  of  round  wire,  in  which  the  outer  coil  is  wound 
sufficiently  tight  between  the  convolutions  of  the  inner  coil 
to  spread  them  apart  for  the  purpose  of  getting  pressure  on 
the  joints,  substantially  the  same  as  with  the  triangular  wire. 
This  makes  a  very  strong  tube,  but  is  too  bulky  for  many 
purposes.  Two  half-round  wires,  or  even  less  than  half- 
round,  may  be  used ;  or  the  inner  wire  may  be  round  and 
the  outer  half-round,  or  much  less  than  half-round.  The 
tube  will  then  be  less  bulky,  and,  supposing  the  outer  wire 
to  be  considerably  less  than  half-round,  the  convexity  of  its 
surface  may  be  such  as  to  give  results  similar  to  the  obtuse 
triangular  wire  shown  in  Fig.  2.    He  has  made  several  tubes 


in  which  the  contact  surfaces  of  the  coils  are  made  to 
coincide  with  a  circle  whose  centre  is  the  axis  of  the  tube. 
The  joints  so  formed  are  practically  a  series  of  ball  and 
socket  joints  ;  such  a  tube  has  smoother  outer  and  inner 

Fisr.  1 . 


Fig.  3. 


Fig.  2. 


tS> 


Fig.  4. 


Types  ov  Flexible  Tubing. 


surfaces  than  those  previously  described.  A  serious  ob- 
jection to  such  a  tube  is  that  the  wire  changes  its  shape 
during  the  process  of  coiling,  so  that  the  joint  surfaces  will 
not  make  sufficiently  complete  contact,  whereas  the  forms 
of  wire  previously  mentioned  are  of  simple  construction,  and 
the  slight  change  of  form  which  occurs  during  the  process 
of  coiling  will  not  affect  the  result.  The  extent  to  which 
this  tubing  may  be  bent  without  leakage  is  considerable  ;  a 
piece  of  \-m.  bore,  tied  as  shown  in  Fig.  4,  has  been 
subjected  to  a  steam  pressure  of  75  lb.  without  leakage. 
The  smallest  curves  of  the  bent  portion  corresponded  in  this 
case  to  a  circle  2  in.  in  diameter.  The  author  has  not  yet 
made  any  tube  larger  than  f^-in.  bore,  but  thinks  it  possible 
to  make  them  as  large  as  1-in.  bore,  and  strong  enough  to 
stand  any  ordinary  steam  pressure.  For  purposes  where 
pressure  is  not  required,  the  tube  may  be  made  of  sheet 
metal,  and  may  possibly  be  made  as  large  as  2  in.  in 
diameter. 


PATENTS. 


Apparatus  fur  the  Purification  of  Lubricating  and  other 
Oil.  J.  Deuss,  Gladbach,  Germany.  Eng.  Pat.  13,324, 
August  23,  1889.     6d. 

The  purpose  of  this  invention  is  the  purification  of  oil 
which  has  been  used  for  lubricating  machinery,  in  order 
that  it  may  be  used  again.  This  is  effected  by  means  of  a 
filter  which  is  described  and  illustrated  in  the  specification. 

— C.  F.  C. 
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Improved  Means  or  Apparatus  fur  Withdrawing  Molten 
Glaus  or  Molten  Metals  from  Furnaces,  ami  Controlling 
the  Outflow  thereof  i  also  applicable  for  Conreyin<j 
Liquids  or  Chemicals  of  a  Liquid  Nature  from  Larger 
to  Smalln  Vessels  or  Receptacles.  lb  Bylands  ami 
.1.  W.  Horner,  Bamsley.  Eng.  Pat.  17,9:s:i,  November  11, 
1889.     X,l. 

This  invention  consists  in  tin-  combination  of  a  syphon 
pipe  and  controlling   vessel   rained   and  lowered  by   any 

siiitalili-  mechanical  means,  for  withdrawing  and  controlling 
the  outflow  of  molten  glass  and  molten  metal  from  furnaces 
with  air-ejecting  arrangements  and  firing  appliances. 

— K.  G.  C. 


An  Improved  Method  of  and  Means  for  Purifying  the 
Waste  or  Impure  Matters  from  Tanneries,  Factories! 
Dyeicorhs,or  similar  or  other  Sources.  J.  W.  Calvert 
and  J.  Chaffer,  Leeds.  Kng.  Pat.  18.940,  November  J''., 
1889.     6d. 

Thk  pr ss  consists  in  the  precipitation   by   strong  snl- 

phuric  acid  and  nitration  of  the  resulting  liquid  through  a 
filter   bed   which   is   described   and  claimed.     The   filtering 

maii-rial-    are     Bawdust,    broken    Bt and    broken    brick. 

The  liquid  is  subjected  to  a  preliminary  settling  in  tanks, 
and  the  sludge  removed  for  manure. — 1.  M.  H.  M. 


Improved    Apparatus   for    Filtering     Seieage    ami 
Liquids.       W.     Birch,    Manchester.     Kng.    Pat. 
March  26,  1890.     8</. 

See  under  XVI II.  IS.,  page  61. 


An  Improved  Method  of  Drying  and  Desiccating  Sludge, 
Manure,  and  other  Materials.  G.  V.  Haslam  and  P, 
Cornish,  London.     Eng.  Pat  11,747,  July  26,  IH'.io.     g</. 

Tfii  material  i"  be  dried  is  fed  into  a  hopper  and  thence 
i>  conveyed  by  "  broken  blade"  screws  through  a  series  at 
open  cylinders  which  are  enclosed  or  arranged  in  a  suitable 
furnace.  The  heat  from  the  tire  is  conveyed  tir-t  along 
under  the  cylinders  and  then  back  over  the  top  surface. 
It  U  preferred  to  serrate  the  edges  of  the  Bcrew  blades  to 
complete  the  drying  and  desiccating.  The  specification 
is  accompanied  with  Buitable  drawing-. — V.  II.  V. 


II.-FUEL.  GAS.  AND  LIGHT. 

On  tin   Lighting  of  Paris.     .1.  fur  (iasbeleuchtung,  33, 
551—558. 

On  the  occasion  of  the  international  conferei if  electricians 

in  Paris  lost  spring,  M.  Hippolyte  b'ontaine  reviewed  the 
various  methods  oi  illumination  employed  since  the  esta* 
blishment  of  the  great  Paris  I  las  t  lo.  (i.e.,  during  the  last  80 

year-).  The  address  dealt  with  the  various  illuminating  agents 

under  the  following  heads:  — 

I.    II  ii  r,  Tallow,  Stearin,  frc,  in  <  'andles. —  The  following 

table    gives    the    amounts    of    tallow   and    stearin    products 

brought  into  r.uis.  as  calculated  from  the  Customs 
duties : — 


Year. 

Tallow. 

Win  and  Stearin. 

Is:,.", 

Kilns. 

1, 290,17s 

Kilns. 
l.Js- 

is;? 

070  560 

■  "'-71 

ISs., 

:tu7.s-i 

1  11 

In  estimating  amounts  of  light  produced,  the  author 
adopt-  as  the  unit  the  so-called  "  decimal  candle  "  ;  this  is 
One-twentieth  of  the  platinum  light-unit  adopted  by  the 
Congress  of  1884,  and  corresponds  to  about   l  10  tared. 

This  decimal  candle  requires  ■  consumption  of  8*5  grms.  of 
wax  per  hour.  10  grms.  would  be  a  fairer  estimate  (taking 
ail  average  for  wax  and  tallow,  and  allowing  for  waste  !,  and 
on  this  basis  the  following  numbers  arc  calculated  :  — 


,.                            Number                Osndue-hoursper 
leor*                    of  Inhabitant**.        Inhabitant  per  Tew. 

1855 

lsT7 
1889 

1.17l,::t.', 
•J.utl.Ma 

-   .71'.-. 

910 
190 

other 

Year. 

For  Food. 

POT  l'llillt.ni.-.  \e. 

for  Lighting. 

4788, 

is",-, 

Kilns. 

3,460,1*7 

Kdos. 

i,i;i,iv, 

Kilos. 

n.w>.nn 

ls77 

l..".'l.ls-J 

UbtAflW 

ijm,m 

1S89 

5,018480 

8489,705 

e,iso.s3:i 

The  use  of  candles  has,  therefore,  remained  fairly  steady, 
but  with  a -light  tendency  inwards  decrease.  Ii  -hould  be 
noticed  that  30  years  ago  the  amount  of  tallow  used  was 
equal  to  that  of  wai  and  stearin.      The  latter  have  increased 

in   importance,  whereas    the  consumption  of  tallow  has 

steadily  gone  down. 

II.   Vegetable  ami  Animal  Oils. — These  are  calculated  in 

the  same  way,  and  divided  up  as   follows,  according  to  their 
uses : — 


The  illuminating  power  of  the  u  decimal  candle  "  above 

referred  tO  would  correspond  to  that  ill  a  good  I 'arcel  lamp 
burning  I  ■  L'  grms.  per  hour.  .'>  grins,  per  hour  would  be 
a  more  cornet  estimate  for  ordinary  lamps.  This  gives  a 
total  of  1,286,067,800  candle-hours  for  the  year  1889,  or 

517*2  candle-1 rs per  inhabitant.     Tin-  table  shows  that, 

before  the  introduction  of  petroleum,  vegetable  oils  formed 
tin-  lie. -I  important  artificial  source  of  light.  Now,  however, 
their  importance  is  rapidly  diminishing. 

111.  Petroleum  ami  Petroleum  Products. — Mineral  oils 
were-  first  practically  used  for  lighting  in  I  8fij.  Since  that 
time  the  use  ol  petroleum  has  enormously  increased.      In  t 

few  years  the  amount  of  light  produced  b\  it  has  become 
111  times  :i-  -nal  as  thai  from  .-andles,  ;md  live  times  as 
great  as  that    from  vegetable     OUS.       This    is    shown    by    the 

following  table,  which  is  calculated  on  the  basis  of  8*8  grms. 
of  petroleum  and  6  grins,  of  petroleum  naphtha  per  candle 
per  hour  (or  ail  average  of  I  grins.). 


Tear. 

Petroleum  ami 

Napht  as  us,  ,l  Far 

Lighting. 

Candle-hours 
per  Inhabitant. 

1S7-J 
ls77 
lssa 

K   i  - 
8.7S9JM 

5,919,71(1 

l'.l.USl.lVri 

5.131 

i,e.' 

The  increased  use  of  petroleum  accounts  for  the  smaller 
consumption  of  vegetable  oils. 

IV.  Gas  is  the  illuminant  most  commonly  and  largely 

used  in  Paris,     lis  production  is  a  i lopoly  in  the  hands 

of  the  Cntnyagnie  l\n  tsirnne  tlu  <iaz.      The   price    paid   is 

0*80  franc  per  cubic  metre  for  private  use,  and  0*16  fr. 
per  eul.ii-  a. •  ii.-  for  the  town  lighting.  Tin-  company  pays 
a  duly  of  0*09  fr.  for  every  cubic  metre  of  gas  used  in  I'aris, 
and  200,000  lis.  for  the  use  of  the  streets.     Ii  further  I  tu  to 

give  u|.  lo  tin-  town  one  hall  of  all  profits  above   III  per  cent. 

(see  end  of  abstract).     The  production  of  gas,  expressed  in 
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millions  of  cnliic  metres,  was  40'8  in  1855,  191"2  in  1877, 
and  312-2  iu  1889.  In  the  latter  year  private  consumption 
accounted  for  159-9,  and  public  lighting  for  30-1,  the  rest 
being  used  for  beating,  &c.  and  outside  Paris.  The  use  of 
gas  for  heating  purposes  is  rapidly  increasing. 

The  following  table  is  calculated  on  an  average  basis  of 
12-5  litres  of  gas  per  candle-hour.  (The  burners  in  common 
use  consume  about  14  litres  per  candle-hour.  There  are 
better  burners,  that  only  consume  5,  4,  or  eveu  3  litres,  but 
they  arc  not  much  used)  : — 


Year. 

Total  Candle-hours. 

Candle-hours 
per  Inhabitant. 

1835 
1877 

1889 

2,781,000,000 
9,76S,ooo,ono 
15,200,000,000 

2,371 
4,776 
6,470 

Thus  the  consumption  of  gas  does  not  diminish,  in  spite 
of  the  increased  use  of  petroleum  aud  electricity.  The  year 
1889  was,  however,  an  abnormal  oue.  Under  ordinary  cir- 
cumstances the  last  number  would  have  been  6,080  instead 
of  6,470.  In  addition  to  the  gas  company's  supply  from 
the  maius,  some  use  is  made  of  compressed  gas  of  high 
illuminating  power.  This  is  made  of  a  sort  of  boghead 
coal,  and  is  supplied  to  the  consumer  in  cylindrical  holders, 
under  a  pressure  of  10  to  12  atmospheres. 

V.  The  Electric  Light  first  appeared  in  Paris  in  1873. 
In  1877  the  Jablochkoff  caudle  was  introduced,  and  in  that 
year  Paris  contained  22  electric  light  installations,  employ- 
ing 230  H.P.  In  1883  the  horse-power  had  risen  to  900, 
giving  a  light  of  360,000  candles.  Between  steam-engines, 
gas-engines,  and  other  motors,  there  was,  towards  the  end 
of  1889,  in  actual  use  a  total  of  17,400  H.P.,  supplying 
current  for  6,800  arc  lamps  and  118,000  incandescent  lamps. 
The  total  candle-power  thus  produced  is  3,484,800,  so  that 
1  H.P.  is  equivalent  to  about  200  candles.  Assuming  the  lights 
to  be  run  for  four  hours  per  day,  this  gives  nearly  57  million 
candle-hours  per  year,  or  2,130  candle-hours  per  inhabitant 
per  year.  About  a  third  of  this  light  is  produced  by  means 
of  arc  lamps,  which  certainly  do  not  consume  more  than  1  to 
1*5  Watts  per  candle.  Incandescent  lamps  have  also  been 
so  much  improved  that  they  only  require  about  4  Watts  pe* 
candle. 

Iu  addition  to  the  above,  there  are  now  in  construction 
central  stations,  having  an  aggregate  of  10,600  H.P.,  and 
preparations  are  already  being  made  for  further  installations 
amounting  to  at  least  3,900  H.P.  Thus  one  may  expect  to 
have  32,000  H.P.  at  work  in  1891  or  1892.  The  following 
table  for  electric  lighting  is  calculated  on  the  assumption 
that  the  lamps  have  hitherto  been  run  only  four  hours  per  day 
(a  number  which  will  certainly  be  exceeded  in  future)  : — 


Year. 


Candle-hours 
per  Annum. 


I      Candle-hours  per 
Inhabitant  per  Annum. 


1877 
1883 
18S9 


134,220,000 

525,500,0110 

50.878,080,000 


65 

230 

2,130 


The  above  tables  show  that  the  total  artificial  illumination 
in  Paris  amounts  to  11,300  candle-hours  per  inhabitant  per 
year,  or  30  per  day.  This  is  divided  as  follows :  Wax, 
tallow,  and  stearin,  1-6  per  cent.;  vegetable  oils,  4'5per 
cent.;  petroleum,  17*7  percent. ;  electricity,  18-9  percent. ; 
gas,  57-3  per  cent.  H.  Fontaine  draws  the  following  general 
conclusions:  (1.)  The  present  illumination  in  Paris  is  three 
times  as  great  as  it  was  30  years  ago.  (2.)  Vegetable  oils, 
wax,  stearin,  and  tallow  only  supply  6  per  cent,  of  the  total, 
and  this  quantity  diminishes  every  year.  (3.)  The  three 
most  important  illuminants  are  gas,  electricity,  and  petro- 
leum. The  consumption  of  gas  remains  stationary,  while 
that  of  petroleum  is  rapidly  increasing.  Although  electricity 
is  the  newest  competitor,  it  has  already  taken  the  second 
place.— 1).  E.  J. 


Electrician,"  Nov.  14, 


The  following  is  taken  from  the 
1S90  :  — 

The  concession  granted  to  the  Coinpagnie  Parisienne  du 
Gaz  lias  recently  (Nov.  10)  been  prolonged  for  a  period 
extending  from  1905  to  1930.  The  company  is  authorised 
to  exploit  any  system  of  lighting  aud  heating,  including  the 
electric  light  and  other  applications  of  electricity.  The  price 
of  gas  for  lighting  purposes  is  to  be  reduced  from  0-30  fr. 
to  0-25  fr.  per  cubic  metre  (i.e.,  from  7s.  6d.  to  6s.  3d.  per 
thousand),  and  from  0-30  fr.  to  0-20  fr.  iu  the  case  of 
gas-engines,  &e. — D.  E.  J. 


Zirconia   as  a  Substitute  for  Lime  in  the  Oxyhydrogen 
Light.     W.  Kochs.     Dingl.  Polyt.  .1.  278,  235—240. 

The  high  light-emitting  power  of  zirconia  has  been  observed 
by  many  experimenters,  an  historical  account  of  whose 
labours  occupies  the  first  portion  of  this  article.  Now  that 
compressed  oxygen  is  cheap,  and  zirconia  a  fairly  common 
article  of  commerce,  many  applications  of  a  zirconia  "  lime 
light  "  working  with  ordinary  coal  gas  are  feasible.  Linne- 
liiann  has  devised  a  burner  which,  now  it  has  been  improved 
by  W'olz,  of  Bonn,  is  well  adapted  for  its  purpose.  The 
main  points  to  be  considered  are  :  the  use  of  oxygen  at 
sufficient  pressure  to  cause  the  combustion  of  the  gases  as 
they  issue  from  the  burner  to  take  place  about  0-5 — 1*0  cm. 
above  its  mouth  in  order  to  obtain  a  conical  Same  of  the 
highest  intensity  which  shall  not  overheat  the  burner  itself, 
a  result  which  is  attained  by  supplying  the  oxygen  at  a 
pressure  of  about  15  times  that  of  the  coal  gas.  The 
complete  and  immediate  consumption  of  the  burning  gases 
is  so  important  a  condition  of  success  that  large  burners 
have  not  proved  economical  on  account  of  the  failure  of  the 
large  central  stream  of  oxygen  to  mix  rapidly  enough  with 
the  coal  gas  as  it  issues.  This  imperfection  can  be  detected 
by  observing  the  flame  through  a  smoked  glass,  when  the 
point  at  which  unconsumed  oxygen  impinges  on  the  incan- 
descent zirconia  can  be  recognised  as  a  black  spot.  Even 
under  these  unfavourable  conditions,  but  little  disintegration 
of  the  zirconia  takes  place.  The  zirconias  used  by  the 
author  are  as  pure  as  possible,  and  made  in  the  form  of 
cylinders  2  x  0"8  cm.,  and  yield  a  light  of  40 — 50  candle 
power  when  heated  with  30  litres  of  oxygen  aud  30  litres  of 
coal  gas  per  hour. 

When  a  comparison  of  the  light  emitted  by  gas  burned 
under  different  conditions  is  made,  using  an  amy]  acetate 
lamp  as  a  standard,  it  is  found  that  30  litres  of  gas  per 
hour  simply  burnt  as  it  issues  from  a  circular  opening  give 
only  one  candle  power.  The  use  of  30  litres  of  oxygen 
instead  of  air,  and  the  introduction  of  a  cylinder  of  zirconia 
increases  the  light  therefore  some  forty-fold  without 
augmenting  the  heat  evolved  in  the  least.  The  colour  of 
the  light  is  comparable  with  that  of  the  electric  arc. 

The  zirconia  light  as  thus  arranged  readily  lends  itself  to 
spectroscopic,  photomicrographies  and  medical  use. — 11.  B. 


PATENTS. 

Improvements  in  Means  for  Generating  and  Utilising  das 
or  Vapour,  and  in  Apparatus  therefor.  P.  L.  Girardet, 
jun.,  Constantine,  Algeria.  Eng.  Pat.  16,393,  October 
17,  1889.  6d. 
Ax  inverted  metallic  U-tube  has  the  lower  parts  of  its 
limbs  plugged  with  cotton  wool  or  asbestos,  aud  immersed 
in  a  liquid  hydrocarbon.  Beneath  the  bend  of  the  U-tube 
is  placed  a  cotton-wick  burner,  supplied  from  the  same 
reservoir  as  the  U-tube.  The  heat  from  the  wick-burner 
volatilises  the  hydroearhou  drawn  up  in  the  U-tube  by 
capillary  attraction,  aud  the  vapour  produced  escapes  by  a 
small  tube  iuserted  in  the  bend  of  the  U-tube.  The  vapour, 
which  may  be  mixed  with  air  or  not,  according  to  circum- 
stances, is  led  to  a  suitable  burner  and  used  for  heating  or 
lighting  purposes. — H.  K.  T. 
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Improvement!  in  Apparatus  for  the  Manufacture  of 
Illuminating  Gat.  F.J.Jones,  Si.  Albans.  Eng.  Pat. 
19,721,  Decembei  7,  1889.  Sd. 
Tin-  invention  consists  in  heating  coal  in  a  stream  of  the 
gases  resn'ting  from  the  action  of  steam  upon  red-hot  coke, 
the  resulting  mixture  "I  gases  and  vapours  being  converted 
into  permanent  gas  by  passing  them  through  a  superheater. 
1  he  apparatus  consists  of  a  water-gas  producer,  a  series  of 
retorts  placed  in  a  vertical  or  inclined  position  and  a  super- 
heater, the  whole  brin;:  enclosed  in  a  chamber  heated  by 
gaseous  fuel.  Sometimes  tie-  «a.  is  enriched  by  injecting 
petroleum,  tar,  &c.,  into  the  superheater.  In  this  case  the 
superheater  should  be  filled  with  coke,  and  should  admit  of 
the  latter  being  changed  from  time  to  time  to  prevent 
choking  by  deposited  carbon.— H.  K.T. 


An  Improved  Apparatus  for  Charging  Inclined  (ins 
Retorts.  !■'.  Morris,  Brentford.  Eng.  Pat.  l'J,7G:!, 
December  9,  1889.  6d. 
Tins  invention  consists  in  separating  retorts  charged  on  the 
Yur  ^  plan  into  two 'Separate  retorts,  each  retort  being 
closed  b\  it-  own  lid  so  that  when  one  is  being  charged 
ih, -n  is  no  danger  from  flame  owing  to  the  gas  produced  in 
the  other.— H.  K.  T. 


Improvements  in  the  Method  for  Producing  Intense  Light 
by  Magnesium  or  by  other  Glowing  Materials.  3.  W. 
i  C.  Schirm,  Berlin,  Germany.  Eng.  Pat,  11,784, 
July  28,  L890,     id. 

Tin-  is  an   apparatu nsisting  of  a  Bunsen  burner,  the 

inlet  lube  of  which  is  fitted  with  a  funnel-shaped  vessel 
containing    powdered    magnesium,    aluminium,    or    other 

suhstai apable  of  giving  a  glowing  light.     The  powder 

as  it  falls  through  the  aperture  of  the  vessel  into  the  pipe  is 
carried  along  by  the  stream  of  coal-gas,  and  burns  with  an 
intense  tvhite  light  at  the  mouth  of  the  burner.  When  an 
intermittent  light  is  required  an  elastic  ball  is  attached  to 
the  gas  tube  and  becomes  filled  with  jxas.  tin  violently 
compressing  the  ball  the  gas  is  delivered  by  means  of  a 
specially  arranged  valve  to  the  burner,  carrying  with  it  a 
quantity  of  metallic  powder  previously  introduced  into  the 
tube.  An  arrangement  in  tvhich  benzene  vapour  is  used  is 
also  described. — II.  K.  I. 


Improvements  in  Incandescent  Gas  Burners.  C.S.Upton, 
.New  \o,k,  U.S.A.  Eng.  Pat  15,463,  September  80, 
1890.     %d. 

This  invention  consists  ol  various  forma  of  burner  of  the 
incandescent   type  in  which  a  cap  or  thimble  of  platinum 

wire  or  Other  suitable  material  is  rai-cd  lo   a  w  bite  beat  ill  a 

Bunsen  flame.  The  burner  consists  of  a  metal  chamber 
variously  perforated  so  a-  to  cause  the  issuing  flame  to 
impinge  upon  the  refractor]  material.     Air  is  conveyed   to 

the  lower  part  of  the  burner  by  means  of  tubes  which  also 
form  support-  for  a  shade  ami  reflector.— H.  K.  T. 


III.-DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 


TAR 


77ie    Cinnamenes   (Styrol   Compounds')   of  the    Benzene 

Hydrocarbons  and  their   Conversion   into   Anthracene 

iiml  Methylated  Anthracenes.     G.  Kraemer,  A.  Spilker, 

ami  P.  Eberhardt     Her.  23,  8269—3276. 

Tin    oinnameoo  (styrol)   employed  in   this   research   was 

prepared  from  synthetical   cinnamic  acid,  a-  it-   isolation 

from  em, I,-   xylene  was  considered  too  difficult.     For  ibis 

purpose,  I  Kilo.  ,,i  cinnamic  acid  was  subjected  to  a  very 


slow  process  of  distillation,  occupying  between  four  ami 
five  hours  for  its  completion.  :(60grms.  of  crude  cinnamene 
were  obtained,  and  this,  after  purification  by  fractional 
distillation  under  reduced  pressure  and  redistillation  under 
the  ordinary  pressure,  gave  820  ;n»-.  of  pure  cinnamene, 
Commercially  pure  xylene  mixed  with  S  per  cent,  of  this 
product  gave  the  same  compound  as  that  obtained  from 
crude  xylene.  According  to  tlu- formula  previously  given 
(Ber.  15,  :;l7o),  the  substances  formed  by  the  above 
process  of  condensation  are  ovy-substitution  products  of 
propane.  In  order  to  explain  their  conversion  into  anthra- 
cene derivatives  it  is  necessary  to  assume  the  removal  of 
a  carbon  atom  from  the  middle  of  the  molecule,  the  latter 
Splitting  up  into  two  part-  and  then  re-Uniting.  It  is. 
however,  hardly  probable  that  so  complicated  a  reaction 
would  be  accompanied  by  such  high  yields  a-  arc  invariably 
obtained  when  tie-*,,  anthracene  derivatives  are  formed* 
Pinner    and     Liebennann    have    recently    illustrated    the 

Condensation  in  the  following  manner: — 

C,H,.CH  :CH5  +  II..SO,  +  <TI.,.<  „1I,.(  II        t    II    i  II 
(CH,).CH,.C,H4(CHJ). 

art  propane  derivatives  being  formed.  In  accordance  with 
this  view  the  production  of  anthracene  is  easily  explained  by 
tin  equation— 


ill      II 

!  I 

CH 

<  ,",  C,H  M   II   )       t-.H,/    I         .     II  (.   II)      II       .    II 

/  NjIK 


CH 

/  1    V 


,1, 


II     II 

ami  a-  the  authors  consider  this  reaction  feasible  and  highly 
probable,  the}  have  do  hesitation  in  regarding  the  compounds 
described  in  the  paper  as  a-jB-derivatives, 

Methods   are    given    in  detail   for    the    preparation    of 
Metaxylene  cinnamene  or  a-fi-phenylmetatoluylpropane — 
C  II. 1  lid  II  >.<  II  .<  ,ll,.(  11   : 

't'nlinii*  cinnamene  or  u-fi-diphenylpropane — 

1    II  .1  ll(i  II  ) .1  II .  (  ,11 ,. and  Pseudocumene cinnamene ot 

a-fi-phenylrylylpropam — 

1    Il.tllull   1. (  II  ..(    Ilji'll,'.. 

with  descriptions  of  properties  of  thi  Be  compounds, 

Several    unsuccessful    attempts   were   made   to   combine 
benzene  with  cinnamene,  a  result  which  seems  to  shon  thai 

tb indensation  cannot  take  place  without  the  presenci  of 

b  Bide  chain  (mi  thyl  group)  which  effects  the  combination, 
The  properties  of  the  hydrocarbon  obtained  from  cinna- 
111  -ne  and  toluene  are  consonant  with  the  reactions  of  the 
B-jB-diphenylpropane  prepared  bj  Silva  (CompL  Bend.  89, 
606)  by  the  action  of  propylene  dichloride  on  benzene, 
which  boils  at  277  -  279  ,  and  of  the «-y -derivative  described 
by  Graebe  (Her.  7,  1627)  and  von  Clans  and  Mercklin 
(Ber.  18,  2988)  which  boils  at  890°— 800°.  Graebe's 
compound  was  prepared  from  dibenxj  Iketonc  by  reduction 
ami  the  diphenylpropane  of  von  Clans  ami  Mercklin  by 
the  action  of  trichlorhydrio  on  benzene  in  the  presence  Ol 
aluminium  ebloride. 
The  hydrocarbons  • ',  ,11,.,  and  C|gHu  described  by  Wei  let 

and    Fischer  (BCT.  7i    1181)    are     isomeric    but    DOl     identical 

with  the  compound-  obi. lined  l,\  the  authors.  These  bode  - 
also  yield  methylanthracene  when  their  vapours  an  passed 
through  red  hoi  tubes. — 1>.  I!. 


On   Indent  and   Cinnamene   (Styrol)  in  Coal  Tar.    (I. 
Kraemer  and  A.  Spilker.     Ber  23,  327( 

1%  a  previous  c unication  on  the  present f  eoum  none 

in  coal  tar  (tins  Journal,  1890,  -J 7 .', )  the  authors  expressed 
the  opinion  that  besides  this  hydrocarbon  there  are  bodies 
similarly  constituted  in  the  fractions  of  high  boiling  point 
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obtained  from  light  tar  oils.  The  isolation  of  cournarone 
was  effected  by  means  of  bromine,  but  the  authors  have 
since  found  that  by  forming  the  picrate  the  separation  is 
performed  with  greater  ease.  The  process  is  described  in 
detail  in  a  German  patent  (Xo.  53,792)  which  the  authors 
have  recently  secured,  and  it  is  here  only  mentioned  by 
way  of  addition  that  the  melting  point  of  the  picrate  is 
102°— 103°. 

Indeue  is  obtained  by  saturating  the  fraction  of  the  light 
tar  oils  boiling  between  17G°  and  182°  with  picric  acid  at 
an  elevated  temperature.  On  cooling,  the  picrate  crystallises 
out.  It  contains  some  cournarone  and  all  the  naphthalene 
originally  present  in  the  tar  oil,  and  is  purified  by  distillation 
with  steam.  The  distillate  is  then  again  treated  with  picric 
acid  in  a  solution  of  toluene.  The  resulting  picrate  forms 
golden  yellow  needles  melting  at  98°.  It  decomposes 
gruduullv  on  exposure  to  the  air  and  is  readily  and  com- 
pletely split  up  by  steam.  10  kilos,  of  the  tar  fraction 
gave  2  kilos,  of  indene.  This  is  a  colourless  oil  boiling 
at  177  — 178°;  under  757  mm.  pressure  it  has  a  specific 
gravity  of  1-040  at  15°,  and  its  formula  is  C9HS.  The 
vapour  density  determination  by  V.  Meyer's  method  gave 
128  and  119  (theory  =  11C).  It  is  resinified  by  concen- 
trated sulphuric  acid  with  formation  of  para-indene.  In 
order  to  determine  it  constitution  indene  was  subjected  to 
the  action  of  oxidising  agents.  Chromic  aeid  and  potassium 
permanganate  gave  unsatisfactory  results  ;  nitric  acid,  how- 
ever, yielded  an  aeid  which  proved  to  be  orthophthalie  acid. 
Hence,  out  of  nine  carbon  atoms  six  are  united  in  the  form 
of  a  benzene  ring  to  which  simultaneously  two  other  carbon 
atoms  are  attached  in  the  ortho  position,  so  that  the 
constitution  is  represented  by  the  formula — • 

-CH 


CII 


oil 

Indene  is,  therefore,  the  fundamental  hydrocarbon  of 
hydrindenc,  indole,  and  indigo  respectively.  It  combines 
with  bromine,  forming  a  dibromide,  C9HsBr3,  which  crystal- 
lises in  colourless  prisms  melting  at  43° — 45°,  and  dissolves 
in  organic  solvents.  Water  decomposes  it  into  the  hydroxy- 
bromide,  t'9H,BrO,  with  separation  of  hydrogen  bromide. 
This  product  forms  long  white  needles  melting  at  130° — 
131',  and  may  also  be  obtained  by  saturating  the  original 
tar  fraction  with  bromine  in  the  cold,  distilling  the  mixture 
with  steam  and  extracting  the  bromide  from  the  black 
resinous  residue  by  means  of  water. 

<  )n  reduction  with  sodium  in  an  alcoholic  solution  indene 
is  converted  into  hydrindene,  C9H10.  The  latter  has  a 
specific  gravity  of  0' 957  at  15°,  and  boils  at  173'.V  — 174- j  . 

Although  the  presence  of  cinnamene  in  coal  tar  has  been 
observed  by  Berthelot  and  others,  the  authors  have  recently 
isolated  this  hydrocarbon  from  the  fraction  boiling  betweeu 
llo  and  150°.  The  best  results  were  obtained  by  the 
separation  process  with  bromine  owing  to  the  fact  that 
the  picrate  is  very  unstable  and  dissolves  too  readily  in 
the  light  tar  oil  to  admit  of  its  crystallisation  therefrom. 

The  discovery  of  indene  fills  up  a  gap  in  the  list  of 
substances  found  in  coal  tar  to  which  reference  has  been 
made  in  the  authors'  paper  on  cournarone.  Indene  stands 
midway  between  lluorene  and  another  product  of  dry 
distillation,  which  the  authors  are  hopeful  of  finding  in 
the  lowest  boiling  fractions  of  the  tar  oils,  or  possibly  in 
coal  gas  itself,  thus— 

C,H2— C,H3        C6H4— Coll..        C6II4— C6II, 

"  \/  '       \/"         \y 

CH3  GIL  GIL 

V  Indene.  Fluorcne. 

In  conclusion  it  is  stated  that  it  is  the  presence  of  indene 
more  than  that  of  cournarone  which  causes  the  colouration 
obtained  with  various  tar  products  on  treatment  with 
concentrated  sulphuric  acid ;  the  red  colour,  for  instance, 
which  impure  naphthalene  gives  with  sulphuric  acid  is 
due  to  the  presence  of  indene,  and  doubtlessly  also  the 
colour  which  phenol  produces. — I).  II. 


Turbidity   in   Mineral  Oils.      A.  Yeith.      Dingl.  Polyt.  J. 

277,  567-571. 
Many  apparently  well-refined  samples  of  mineral  oil,  though 
at  first  quite  clear  and  bright  and  neutral  to  the  usual 
reagents,  lose  their  limpidity  after  a  while  and  become 
turbid  and  of  a  bad  colour.  Such  oils  burn  badly  and  cause 
trouble  both  to  the  manufacturer  and  consumer. 

The  cause  of  these  phenomena  can  only  be  made  clear  by 
a  consideration  of  the  nature  and  method  of  refining  of  the 
crude  petroleum.  Besides  the  hydrocarbons  of  the  paraffin, 
paraffene,  define,  and  naphthene  series  that  constitute  the 
bulk  of  the  oil,  certain  less  saturated  organic  substances  are 
present.  These,  together  with  decomposition  products,  con- 
taining oxygen  which  form  during  the  distillation  of  the 
crude  material,  render  the  process  of  purification  as  usually 
carried  out  necessary  The  treatment  with  vitriol  commonly 
adopted  removes  a  portion  of  the  more  easily  attackable 
hydrocarbons  as  sulphonic  acids,  and  oxidises  another 
portion  of  the  impurities,  a  reaction  indicated  by  the  evolution 
of  sulphur  dioxide  during  the  treatment.  After  separating 
the  sulphuric  acid  laden  with  impurities,  the  remaining  small 
quantity  is  removed  by  washing  with  caustic  soda.  The 
expenditure  of  these  chemicals  is  cut  down  to  the  lowest 
limit  by  the  manufacturer,  whose  interest  here  runs  couuter 
to  t lint  of  the  consumer,  with  the  result  that  the  cheaper 
kinds  of  oil  are  sometimes  put  on  the  market  imperfectly 
refined.  The  turbidity  already  referred  to  makes  its 
appearance  in  a  highly  characteristic  manner.  If  one 
portion  of  the  oil  be  exposed  to  sunlight  in  an  open  vessel 
no  notable  change  occurs ;  another  portion  kept  in  cask 
becomes  increasingly  turbid.  On  exposing  this  turbid 
portion  to  light  and  air  again  it  becomes  perfectly  clear 
again.  When  such  a  sample  of  mineral  oil  is  treated  with 
sulphuric  acid  of  sp.  gr.  1  •  5  it  remains  colourless,  the  acid 
becoming  a  light  rose  colour ;  on  shaking  with  caustic  soda 
of  sp.gr.  1*2  it  becomes  dirty  yellow  or  straw  yellow  in 
shade.  The  precise  cause  of  the  formation  of  the  turbidity 
is  not  easy  to  ascertain.  It  was  at  first  ascribed  to  the  size 
used  to  make  the  casks  tight,  but  it  was  proved  that  well- 
cleaned  casks  had  the  same  effect.  Shaking  with  water  did 
not  suffice  to  clarify  the  oil,  but  caustic  soda  was  perfectly 
effective.  Full  elucidation  of  the  question  failed  for  want  of 
opportunity,  but  it  appeared  probable  that  the  turbidity 
might  be  due  to  the  presence  of  sulphonates.  On  shaking 
the  oil  with  magnesia  which  was  afterwards  dried  and 
ignited,  the  presence  of  sulphuric  acid  was  recognised  by 
the  ordinary  tests.  The  existence  of  sulphonic  acids  was 
further  proved  by  shaking  out  with  caustic  soda  and  pre- 
cipitating the  neutralised  lye  with  barium  chloride ;  tho 
precipitate  on  ignition  evolved  combustible  gases  and  left  a 
residue  of  barium  carbonate  and  sulphate. 

Engler  states  (Erdbl  von  Baku)  that  mineral  oil  is 
treated  in  many  liussian  refineries  direct  with  concentrated 
lye  immediately  after  the  acid  in  order  to  prevent  the 
occurrence  of  this  objectionable  turbidity.  Experimenting 
in  this  direction,  a  portion  of  the  distillate  before  further 
refining  was  treated  with  caustic  soda  of  sp.  gr.  1  ■  2,  whereby 
the  presence  of  organic  acids  which  could  not  have  resulted 
from  any  sulphonating  action  was  proved.  The  same  oil 
showed  a  greater  proportion  of  organic  acids  after  treatment 
with  vitriol. 

The  sole  practical  means  of  preventing  the  turbidity  or 
reducing  it  to  a  minimum  is  the  use  of  caustic  soda.  The 
distillate  from  the  refining  still  is  treated  with  about  1  per 
cent,  of  caustic  soda  sp.  gr.  1*3, and  mixed  intimately  there- 
with. When  separation  from  the  tarry  soda  solution  has 
taken  place  after  some  hours'  standing,  the  oil  is  treated 
with  sulphuric  acid,  thoroughly  washed  and  again  treated 
with  a  small  quantity  of  strong  lye.  If  a  portion  of  the  oil 
after  allowing  separation  to  take  place  be  proved  to  suffer 
no  further  change  on  shaking  with  caustic  soda  sp.  gr.  1 -2, 
the  bulk  may  be  run  off  and  well  washed.  Complete 
separation  of  the  lye  is  necessary  to  prevent  decomposition 
of  the  soda  salts,  formed  by  the  action  of  the  lye  on  the 
impurities  of  the  oil  by  subsequent  dilution. — 15.  B. 
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On  the  Condensation  of  Acetylene  by  the  Silent  Electric 
Discharge.  M.  Berthelot.  Hull.  Soc.  (him.  (3),  4, 
1890,  480—  4M1. 
Ai  ktvi.knk  thai  has  been  condensed  by  the  silent  electric 
discharge  forms  a  highly  ozidisable  product  which  in  :i  few 
weeks  absorbs  more  than  u  quarter  of  it-  weight  of  oxygen, 
a  fact  thai  has  also  been  observed  by  Schutzenberger.  Tin; 
sabstance  has  the  appearance  of  yellowish  and  resinona 
pellicles  which  undergo  gradual  and  spontaneous  change 
with  the  deposition  of  carbonaceous  matter.  Winn  subjected 
to  dry  distillation  the  substance  undergoes  a  sudden 
decomposition,  lew  ing  a  considerable  residue  of  carbon  and 
libi  rating  a  very  large  quantity  of  water  mixed  with  acetic 
acid  and  acetonous  liquids,  analogous  to  those  from  Bugar 
and  tartaric  acid.  Neither  benzene  nor  farfurol  is  formed. 
Heated  with  soda-lime  only  acetone  is  formed.  These 
observations  -how  that  the  condensation  of  acetylene  effected 
by  the  electric  effluvium  differs  altogether  from  the  conden- 
sation effected  bj  heat,  which  at  a  temperature  »f  from 
400'  to  500   <  '.  i  ni( fly  results  in  the  formation  of  benzene. 

—  11.  S.  P. 


Asphaltum.     Eng.  and  Mining  J.  1891,  51,  -13. 

Abphaxttto  is  found  in  the  United  States  iti  California, 
Utah,  Colorado,  Wyoming,  and  at  several  places  in  the 
Southern  Stat.-,  but  the  only  useful  sources,  at  present,  are 
the  two  States  first  named.  In  Utah  hard  varieties  of  the 
mineral  are  found,  in  Beveral  widely-separated  localities,  in 
veins  quite  free  from  foreign  substances, and  of  considerable 
size. 

In  1888,  Toii  toii-  of  asphaltum  were  shipped  from  Utah 
to  St.  Louis,  and  used  for  making  varnish.     Its  value  there 

was   35, lols.      About    100   tons  of  ordinary   asphaltum 

were  produced  in  the  territory  the  same  year.  In  California, 
the  product  of  liquid  asphaltum,  known  as  brea,  from 
Los  Angeles  and  Ventura  counties,  was  estimated  at 
1,600,000  galls.  This  substance  is  of  a  glossy  black  colour, 
impervious  to  water,  ami  particularly  adapted  for  coating 
iron.  It  is  used  chiefly  in  the  manufacture  of  paint  and 
varnish,  and  the  demand  for  it  is  increasing. 

In  1888  the  mining  of  sandstone  or  loose  sand  cemented 
by  asphaltum  became  an  important   industry  in  California. 

The  material  mined  is  healed  until  -oft,  and  in  thai  condition 
laid  a-  a  pavement,  forwhich  purpose  it  is  produced  in  large 
quantities,  and  eagerly  -ought.     Of   this    material,  in  lsss, 

13,000  tons  were  produced,  valued  at  5  dols.  per  ton,  the 
total  value  of  asphaltum  produced  in  the  United  States  in 

1888  being  831,500  dols.  In  the  year  preceding,  the  pro- 
duction was  1,000  ton-,  valued  at  If,, 0(1(1  dols. 


Asphaltum  Pun \,  Imports  am  Exports,  in 

i hi    United  States. 


ictian. 

Imports.' 

exports.* 

•l 

Qn  niii\.    Value. 

Quantity. 

Quantity. 

Vnluc. 

Pons. 

I>,.|s. 

Tens 

Dols. 

Tons. 

1) 

1— T 

i. 

lOAM 

l<nt.t;;>7 

808 

1—S 

.Vt.SIHI 

831.800 

10,673 

in.«:.i 

1888 

.. 

13,174 

-■' jii 

1800 

100,888 

288           3,068 

•  l  lacal  yean  ending  saili  June. 

By   far  the  most   important   deposits  of    asphaltum   in 

California    are    those    of     Ventura    county,    which    were 

discovered   in   1888.     This  material  ililTei-   from   the   sub- 

tance  found  elsi  whi  re  in  •  lalifornia  in  it-  large  proportion 

of  lived  emboli,  and  m  thai   respect  compares  favourably 

with     the    well  known    a-phaltilm    of     Val    de     Travel-    and 

Trinidad.      The    composition   of    the    Ventura  asphalt    i- 


compared    with    that   of    other    asphalts    ia    the    following 
table  :— 


Carbon. 


Volatile 
Carbon. 


Residue. 


Val  dc  Tracers 

Ventura  Co.,  Cal 

Bfendoolno  Co.,  Cal 

Santa  Cruz  Co.,  Cal 

llitt.i  ditto         

Ditto  ditto       

Bants  Barbara  Oo.Cal... 

Ditto  ditto 

Los  Angeles  Co.  (Urea).. . 


11*50 

81*40 

75*60 

1  To 

11*80 

6C-70 

8*88 

18*16 

r»*« 

1*00 

13*5* 

81-W! 

7-:c 

n\l<\ 

. 

1  -.m 

It' 10 

si's, 

8-00 

4230 

10*76 

11- 10 

71*40 

14*10 

The  composition  of  the   Trinidad  asphalt  is  extremely 

variable;  the  residue  ranges  from  30  to  60  per  cent.,  and 
the  bitumen  (fixed  and  volatile)  from  40  to  70  per  cent 

The  asphaltum  of  Ventura  county,  now  being  mined  by 
the  Ventura  Asphalt  Company,  is  stated  to  be  an  unusually 
hard  and  tough  material.  It  begins  to  soften  at  212  1-'.  ; 
becomes  waxy  at  248  :  begins  to  volatilise  at  847  ;  but 
does  not  melt  until  ;is:t  .  Its  tensile  strength  is  from  600 
to  700  lb.  per  square  inch:  and  when  mixed  with  (ill  per 
cent,  of  sand,  i-  from  821  to  825  lb.  It  is  impervious  to 
water,  and  unaffected  by  salt  water  or  the  atmosphere, 

The  principal  use  for  asphaltum  is  in  paving  roads  ami  in 
the  construction  of  sea  walls  and  other  ma-onary  work. 
Large  quantities  also  arc  used  in  protecting  wharf  pile-  and 
timbers  and  tin-  bottoms  of  boats. 

Asphaltum  can  be  produced,  it  is  said,  in  large  quantities 
from  the  Ventura  mines;  it  is  sold  there  on  board  car-  at 
9  dols.  per  ton. 

The  asphaltum  used  in  the  United  States  hitherto  has 
been  imported  chiefly  from  Trinidad.  With  the  large 
depo-iis  now  known  in  Utah  audCalifornia.however.it  is 
probable  that  the  needs  of  many  parts  Of  the  country  will 
be  sup]. lied  from  domestic  sources,  and  that  the  industry 
will  grow  rapidly. 


IV.-COLOURING  MATTERS  AND  DYES. 

0-Methglbenxidine.     B.  Hirach.     Her.  23,  8283— 82S6. 

Mm  1  '  1  I  .Ml   weights  of    liitlol.cn/,  lie    and    orthollit  rotnl  llelic 

dissolved    i"    about    five   times    the    weight  of    alcohol,    are 

redo I  after  addition  of  10  per  cent,  of  caustic  soda  with 

an  excess  of  zinc  dust.     After  boiling  for  several  hours  the 

colour  of  tin-  Solution  and  of  the  precipitate  is  grey  or  light 
yellow.  The  author  think-  n  however  advisable  to  use  an 
exi of  o-nitrotoluene,  about  i  pans  to  I  part  of  nitro- 
benzene, thus   avoiding  the  formation  of  benzidine,  which 

can  only  be  -eparated  from  uicthylhcii/.idinc  with  great 
difficulty.  The  alcohol  i-  di-tilleil  off  after  addition  of 
water  and  the  residue  i-  carefully  neutralised  with  hydro- 
chloric acid  after  cooling,  until  all  zinc  oxide  is  dissolved. 
As  -non  a-  a  filtered  sample  becomes  cloudy  on  addition  of 

sodium  acetate  the  addition  of  by  drochloric  acid  is  dis- 
continued, and  the   zinc   salt    is  -eparated   by  liltration  from 

the  insoluble  hydrazobenzene  ami  its  homologies.  They 
are  then  dissolved  in  hydrochloric  acid,  filtered,  the  excess 
of  free  acid  neutralised  and  the  bases  precipitated  M 
sulphates  by  means  of  sodium  sulphate.     Thi  sulphates  are 

Converted    into  tlie  free  bases    by  -odium  carbonate   and    the 

separation  of  the  bases  from  each  other  effected  by  their 
different  solubility  in  water. 

Boiling    water    dissolves    1*05   per    ant.   of  benzidine, 
0*88  per  cent,  oftolidine. 

Boiling  water  dis-oive-   ,d'   mixtures  of  the   two   basal 

1  ■  1  —  1  -3  per  cent.,  but  never  80  much   of   tolidine,  as  if  the 

pure  base  bad  been  used. 
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'Water  of  20°  C  dissolves  0' 04  per  cent,  of  benzidine, 
0*014  per  cent,  of  tolidine. 

When  the  mixture  of  the  bases,  obtained  in  the  experiment 
described  above,  was  boiled  repeatedly  with  50  times  its 
weight  of  water,  the  quantity  of  the  dissolved  bases  decreased 
and  the  remainder  after  the  third  boiling  consisted  of  pure 
o-tolidiue.  The  first  solution  contained  after  cooling 
0"  15  per  cent.,  that  is  four  times  the  quantity  of  benzidine 
soluble  in  water.  The  extractions  by  boiling  of  the  base 
thus  obtained  were  continued  until  the  cold  solution  contained 
no  more  dissolved  in  it  than  could  be  found  in  a  saturated 
benzidine  solution.  The  united  solutions  were  then  pre- 
cipitated by  very  careful  addition  of  dilute  sulphuric  acid 
(an  excess  of  acid  has  to  be  avoided  as  methylbenzidine- 
sulphate  is  more  soluble  in  it  than  in  water),  the  sulphate 
is  reconverted  into  the  base  and  the  free  base  again  boiled 
five  times  with  20  times  the  amount  of  water.  The 
crystallisations  from  the  two  first  solutions  were  pure 
o-methylbenzidine.     It  forms  plates  melting  at  115°  C. 

The  author  prepared  the  acetyl-  and  benzylidene  com- 
pounds by  the  action  of  acetic  anhydride  and  beozaldehyde 
on  the  three  bases.  The  following  table  shows  their  pro- 
perties : — 


Benzidine. 


Methyl- 
benzidine. 


Diacetyl  compound  melts  at.       317°  C. 

( 12  parts  of 
Diacetyl     compound      is    \    \     glacial 

soluble  in S   /     acelic 

(.     acid. 

Benzylidene  compound  melts 
at '      227°C. 

Benzylidene  compounder's- )    In  cloudy 
talhses  from  alcohol }        (lakes. 


310"  C. 

I)  parts. 

217°  C. 

In  yellow 
plates. 


Tolidini'. 


306°  C. 
G  parts. 

149°  C. 

In  lonj* 
needles. 


—A.  L. 


The  Indigo  Synthesis  from  Anilido-acetic   Acid.     A.  Bie- 
dermann  and  K.  Lepetit.     Ber.  23,  3288—3291. 

One  molecule  of  aniline,  well  mixed  with  one  molecule  of 
monochloroacetic  acid,  is  quickly  heated  with  3 — 4  times 
the  quantity  of  caustic  soda,  until  the  mixture  appears 
yellow  and  finally  orange  after  fusing.  The  source  of  heat 
is  removed,  and  the  product  of  the  reaction  cooled.  After 
dissolving  it  and  passing  air  through  the  solution  indigo  is 
precipitated.  The  yield  was  not  more  than  9j  per  cent. 
Care  has  to  be  taken  to  avoid  too  excessive  heat  and  to 
prevent  access  of  air. 

The  reaction  is  explained  by  the  equations  : — 

C6HS.NH2  +  CICHo.COOH  +  KOH  =  KC1  +  H.O  + 
C0H5.NH.CH.,.CO2U 

2  (C6H5.NH.CH2.C02H)  =  C.jH^Cm,  +  H„  +  2  H20. 

On  using  anilido-acetic  acid  the  same  results  were 
obtained. 

To  prevent  the  evolution  of  free  hydrogen,  which  always 
means  a  reduction  of  the  yield,  the  employment  of  a  mixture 
of  equal  molecules  of  oxanilic  acid  and  anilido-acetic  acid 
was  tried,  but  with  no  better  result.  The  yield  was  really 
slightly  lessened. 

The  idea  to  be  realised  by  this  experiment  may  be 
explained  by  the  following  equation  : — 


C6H, 


/ 


H,  HO  OC 


Anilido-acetic  acid. 


>C|H2,  Ojc/" 
1 '     \XH 


Oxanilic  acid. 


/  CO  x  .  CO . 

cch4<       >c  =  c<        >c6h4  4-  3h,0 
xnh/         \nh./ 


Indigo  blue 


Synthesis  of  Indigo  and  Allied  Dyestujfs.     K.  Heumann. 

Her.  23,  3431—3435. 
In  the  synthesis  of  indigo  from  phenylglycocine,  previously 
described  by  the  author  (this  Journal,  1890,  1121),  it 
seemed  probable  that  isomers  of  pseudo-indoxyl  were 
produced  by  the  substitution  in  the  benzene  nucleus  of 
hydrogen  atoms  in  the  meta-  and  para-positions  to  the 
nitrogen  atom.  To  ensure  the  sole  production  of  ortho- 
compounds,  the  author,  in  a  further  synthesis,  sets  out 
with  anthranilie  acid.  By  acting  on  this  body  with 
ehloracetic  acid,  phenylglycine-o-carboxylic  acid — 

C6H4(COOH)  (NH .  CtL, .  COOH) 

was  obtained.  After  reerystallisation  from  water,  this 
compound  appears  as  a  yellow  granular  mass,  melting  with 
decomposition  at  about  200°  ;  it  dissolves  with  difficulty  in 
cold  water ;  exhibits  a  blue  fluorescence  in  alcoholic  solution. 
The  ordinary  methods  of  preparation  of  ketones  were  tried 
with  a  view  to  obtaining  the  CO  group  of  this  acid  in  the 
necessary  position  for  the  production  of  pseudo-indoxyl  and 
indigo,  that  is,  between  the  phenyl-  and  methyl-residues. 
A  portion  of  the  acid  was,  with  this  object,  mixed  with  a 
slight  excess  of  milk  of  lime,  evaporated  to  dryness,  and 
heated;  the  mass  became  coloured  yellow  or  red,  and  the 
inner  surface  of  the  glass  vessel,  in  which  the  experiment 
was  made,  beeame  covered  towards  tne  top  with  a  blue 
deposit  of  indigo.  Towards  the  end  of  the  reaction  a  brown 
oil  distilled,  which,  when  treated  with  lime,  was  found  to 
generate  indigo.  When  the  same  experiment  was  made 
in  a  retort  from  which  the  air  was  excluded  by  a  current  of 
lmlrogeu,  no  formation  of  indigo  was  observable  ;  a  turbid 
yellow-green  aqueous  distillate,  on  which  a  brown  oil  floated, 
was  received.  On  exposure  to  air  this  distillate  became 
coloured  a  pale  green-blue ;  on  addition  of  a  few  drops  of 
caustic  soda  solution,  blue  flocks  quickly  separated,  and  the 
liquid  became  covered  with  a  bronze-coloured  pellicle.  The 
yield  of  indigo  was,  however,  unsatisfactory,  most  of  the 
oil  being  resinified.  Assuming  that  the  distillate  contained 
indoxyl,  barium  hydrate,  was  tried  instead  of  calcium 
hydrate,  with  a  view  of  retaining  the  same.  The  mixture  of 
phenylglycine-o-carboxylic  acidwith  a  slight  excess  of  baryta 
was  evaporated  to  dryness  aud  carefully  heated,  the  mass, 
without  any  decomposition  taking  place,  being  coloured 
deep  yellow.  When  the  intensity  of  colour  increased  no 
mure,  the  reaction  was  interrupted.  On  mixing  the  product 
with  water,  a  blue  precipitate  of  indigo  was  quickly  formed 
on  the  surface  of  the  liquid ;  the  separation  of  indigo  was 
hastened  by  a  current  of  air.  The  precipitate  was  collected, 
freed  from  baryta  by  treatment  with  hydrochloric  acid,  and 
washed  with  water  and  afterwards  with  alcohol. 

The  use  of  baryta  not  being  satisfactory  for  the  reason 
that  the  mass  was  unequally  heated  through  remaining 
uufused,  alkalis  were  tried  and  found  to  give  the  best 
results.  One  part  of  phenylglycine-o-carboxylic  acid  was 
heated  with  3  parts  of  potassium  hydrate  and  1  of 
water;  towards  200°  the  mass  commenced  to  colour 
yellow,  changing  afterwards  to  a  rich  orange.  The  heating 
was  continued  as  long  as  the  mass  deepened  in  colour. 
After  cooling,  the  product  was  dissolved  in  about  200  parts  of 
water  and  oxidised  by  a  current  of  air  or  by  addition  of 
acidulated  ferric  chloride,  and  the  separated  indigo  was 
washed,  first  with  water,  next  with  dilute  acid,  and  then 
with  alcohol,  and  finally  dried. 

The  author  considers  it  probable  that  indoxylic  acid — 


—A.  L. 


C6H, 


C(OH) , 
NH    - 


>C.COOH 


body 


is    tirst   formed   in   the   above   reaction,  and  that  thi 
further  decomposes  into  indoxyl  and  carbon  dioxide. 

The  synthesis  of  indigo  from  phenylglycine-o-carboxylic 
acid  is,  with  the  use  of  potash,  effected  at  a  temperature 
60°  to  80°  lower  than  that  required  with  phenylglycine. 

The  process  has  been  patented. — E.  B. 
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On  some  Derivatives  "/  Benzidine-m-Monosulphonic  Acid. 
A.  Zehra.    Ber.  23,  3459—3464. 

Tiik  author  describes  some  derivatives  of   the  benzidinc-m- 
monosnlphonic  acid. 
Sodium    Suit    of     Diacelylbenzidine-m-monosulphomc 

C  II  MIM  (M  ll  >(80  rTa)(4)(31 

I 
C,H4KH(COCH,) 

was  obtained  by  heating  the  dry  sodium  -alt  with  about  the 

>a quantity  of  acetic  anhydride.      It  form-   colourless 

needles,  with  difficulty  soluble  in  cold  water,  easily  soluble 
in  hot  water. 

m-Dinitrodiacetylbenzidine-m-monosulphonic  Arid — 

C(ftNH(COCH3)(NO,)(SO,H)(4)(5)(3) 

I 
CJI  Mix  '(it  H,)(NOa)  (4)(5) 

was  obtained  by  adding  the  theoretical  quantity  of  nitric 
acid  to  a  solution  of  one  part  of  the  sodium  Bait  of  the 
diacctyl  compound  in  five  parts  of  sulphuric  acid.  The 
temperature  of  the  mixture  ought  to  be  kept  below  5°  C. 
The  orange-coloured  product  is  soluble  in  water  and  alcohol. 
i  in  heating  it  with  dilute  sulphuric  acid  (1  :  2)  on  the 
water-bath — 

m-  Dinitrobenzidint  monosulphonic  Acid — 

(II  UH,(NOJ)(SO,H)(4)(5)(8) 

C,H,NHs(NO,)(4)  (5) 

was  formed,  with  difficulty  soluble  in  hot  or  cold  water, 
easily  in  dilute  mineral  aeids.  By  nitrous  acid  it  is  con- 
verted into  a  diazo  compound,  which  foi  m-  a  nearly  insoluble 
blue-black  with  JS-naphthol,  a  reddish  violet  withjS-naphthol- 
disulphonic  acid  B,  and  a  violet-black  with  /3-naphtholdi- 
sulphonic  arid  G. 

()n    reduction    of    the   nitro  compound    with   stannous 
chloride  and  hydrochloric  acid  — 

m-  TJiomidobenzidine-m-monosulphonic  Acid — 
I    II  .(X1I:)(XH..)(SI  >II)<  1)00  (■>) 
I 
I     II  .Ml    ..Ml.)  (4)  (3) 

is  obtained,  forming  a  very  stable  hydrochloric  acid  salt 
Ferric  chloride  produces  a  dark  colouration,  a  black  preci- 
pitate being  formed  at  the  same  Lime;  picric  acid  forms  a 
picrato.  1!\  the  action  of  the  sodium  salt  of  croconic  acid 
an  a/.ine  of  the  formula — 


I    ,,n 


N 


X 


i   ,11  .  SO,H).C,H 


<i> 


I    u  ||_ 


is  formed,  which  gives  an  additional  proof  that  the   two 
amido  groups  are  in  ortho  position  to  each  other— A.  L. 


VI.-DYEING.  CALICO  PRINTING.  PAPER 
STAINING,  AND  BLEACHING. 

The  Theory  of  Dyeing.    O.  N.  Witt.     larhcrZcitung, 
'  2,1-6. 

l-\.  n  i.im.  the  process  of  colouring  textile  fibres  bj  the 
application  of  solid  pigments  h\  means  of  adhesive  sub- 
stances, sueli  as  glue  or  albumen,  dyeing  processes  are 
classified  as  adjective  when  the  intervention  of  a  mordant 
i-   me,       ,  substantive   when   no  Buch  assistance  is 

reqiiired.    This  classification  \t  wanting  in  precision,  and  i- 


nnsatisfactory.  Still  more  unsatisfactory,  however,  is  the 
extension  of  the  above  classification  to  colouring  matters, 
for  it  is  well  known  that  the  necessity  for  the  employment 
or  non-employment  of  a  mordant  depends  more  ou  the 
nature  of  the  fibre  to  be  dyed  than  on  that  of  the  colouring 
mailer  used,  most  dyestuffs  beir.fr  substantive  inwards  some 
fibres  and  adjective  towards  others. 

lb.'  nature  of  substantive  dyeing  is  doubtless  simpler 
than  that  of  adjective  dyeing, yet  it  is  not  understood.  The 
exponents  of  the  theory  of  dyeing  have  ranged  themselves 
into  two  Bets,  one  Bet  advocating  a  mechanical  theory,  the 
other  a  chemical  one.  In  addition  t..  these, there  i-  a 
small  group  who  content  themselves  with  comparing  the 
action  of  textile  fibres  in  absorbing  colouring  matters  to  the 
absorbent  action  "V  animal  charcoal.     As,  however,  nothing 

i-  known  regarding  'he  nature  of  'hi-  property  po •  .1  by 

charcoal,  the  analogy  is  of  no  service  in  increasing  our 
knowledge  of  the  nature  of  dyeing. 

The  adherents  of  the  mechanical  theory  assume  that  the 
molecules  of  colouring  matter  have  the  dye-bath  and 
deposit  themselves  in  between  the  molecules  of  'he  fibre, 
without  entering  into  chemical  union  with  the  same. 
Against  this  view,  it  may  be  urged  that  nothing  has  a-  yet 
been  adduced  to  support  such  an  unusual  hypothetical 
migration  of  molecules,  i'  being  impossible,  in  the  whole 
tield  of  natural  science,  to  find  any  analogy  to  it.  Hut  the 
strongest  objection  consists  in  the  fact  that  only  certain 
dyestuffs  possess  the  power  of  dyeing  substantively,  and 
again,  behave  differently  with  different  fibres. 

The  chemical  theory  supposes  that,  in  cases  of  substan- 
tive dyeing,  a  chemical  combination  between  fibre  and 
colouring  matter  takes  place.  This  supposition  i-  doubt- 
lessly correct  in  eertain  rare  instances.  Thus,  the  researches 
of  K.  Km.  lit  have  shown  that  a  combination  indefinite 
proportions  take-  place  between  the  wool  fibre  and  colouring 
matters  of  the  class  of  nitrophenols.  These  colouring 
matters  are,  however,  such  a-  on.-  would  expect  from 
observed  indications,  to  chemically  combine  with  the  fibre 
mentioned  ;  in  the  majority,  and  most  important,  of  cases, 
no  such  definite  combination  can  be  shown  to  exist.  This 
defect  has  been  partially  remedied  by  the  above-named 
chemist,  who  ha-  propounded  a  theory,  to  some  extent 
supported  by  experimental  proof-,  to  the  effect  that  many 
of  the  cases  ol  -..-..died  substantive  dyeing  are,  in  the  case 
of  the  wool  fibre,  really  cases  of  adjectivi  dyeing,  the  dye- 
stull  combining  with  the  languinic  acid,  which  i-  slowly 

formed  on  boiling  that  fibre  with  water,  and  which,  then  - 
tcts  a-  a  mordant,  being  itself  contained  in  the  wool 
fibre  in  a  state  <■:  "-..lid  solution."  Although  this 
hypothesis  goes  far  to  explain  the  character  of  eertain 
cases  of  W....I  dyeing,  it  affords  no  elucidation  of  the 
nature..)  the  Bubstantive  dyeing  ol  cotton  and  -ilk,  both 
of  which  fibres   are   unaltei  olonged   boiling  with 

water,  silk,  indeed,  being  dyed  to  some  degree  even  from 

a  cold  huh. 

A  critical  objection  to  'he  chemical  theorj  is  supplied 
by  the  behaviour  of  pertain  dyed  colouring  mattei        faki  . 

(Ol    example,    -ilk    dyed    With    Magenta.      Nu.li    dyed    silk 

haS     lo      be     He. lied     Willi      111.  .del  ,il  el  V      s'lnllg      -.'.Ip      BOltttiOU 

before  it  j ields  up  an  It  might   h 

thi- thai  the  Magenta-silk   compound  was  of  fair  stability. 

To  one's  astonisl mt,  however,  on  dipping  the  compound 

into  absolute  alcohol,  the  dye  i-  almost  instantaneously 
detached  from  the  silk.  This  effect  i-  the  more  striking 
as  i'  is  well  known  that  no  chemical  affinity  >\i-is  betwei  a 
alcohol  and  Magenta.     Ucohol  is  a  solvent  for  Magenta, 

nothing   more.     Let    it    be  sup] d,  however,  that   tl 

two  bodies  do  combine  and  that  the  affinity  of  alcohol  for 
Magenta  i-  greater  than  that  of  -ilk  for  the  same.  The 
following  simple  experiment   Bhows  thi-  supposition  lobe 

wrong:— On    the  addition  of   water  to   the  alcoholic  -..lull. .ii 

ol  magenta,  the  dye  returns  n.  the  silk,  the  strength  of  thi 
alcohol   determining  whether   the   dye    remain-   in    solution 
..i  attaches  itself  to  the  silk     Of   Buch  reaction-  a-  ll 
no  explanation  i-  given  l.\  the  chemical  theory  of  dyeing. 

Relations  between  ftbn  .  dyestnff  and  dye-bath,  similar  to 
those  obtaining  in  the  experiment  just  described,  ate 
found  i..  exist  in  all  cases  of  Incomplete  exhaustion  of 
the  dye-bath  |  a  portion  o)   the  dye   i-   absorbed  by  the 
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fibre,  the  rest  remains  in  solution.  On  removing  the 
dyed  material  and  introducing  a  fresh  undyed  portion, 
further  absorption  of  dye  is  effected,  but  this  may  be 
repeated  many  times  without  the  dye  being  completely 
withdrawn  from  the  bath.  The  fibre,  according  to  the 
chemical  theory  of  dyeing,  precipitates  the  dyestuff. 
Strange  it  is  then  that  a  large  excess  of  the  precipitant 
does  not  remove  the  last  traces  of  dye,  for  there  is  no 
resemblance  between  this  incomplete  action  and  the 
ordinary  case  of  incomplete  precipitation  so  frequently 
observed  in  chemical  reactions;  in  the  latter  the  solubility 
of  the  precipitate  causes  the  precipitation  to  he  imperfect, 
but  the  above  precipitate,  that  is,  the  assumed  compound 
of  fibre  and  dyestuff,  is  quite  insoluble. 

These  and  other  considerations  led  the  author  to  inquire 
whether  there  were  not  some  other  way  of  accounting  for 
the  phenomena  of  dyeing,  which  should  be  free  from  the 
objections  mentioned,  and  induced  him  to  look  upon  them 
as  actions  of  solution.  In  order,  however,  to  include  the 
dyeing  process  as  an  act  of  solution,  it  becomes  necessary 
to  extend  the  theory  of  solution  to  the  interaction  of  solids 
on  solids. 

To  show  that  there  is  nothing  irrational  about  such  a 
view,  the  author  quotes  as  examples  precious  stones  and 
coloured  glass,  in  which  the  colouring  ingredients  are  in 
a  state  of  solid  solution  in  the  mass  of  the  same.  That 
these  solutions  were  once  liquid  is  of  no  moment  as  regards 
the  theory  of  dyeing.  The  process  of  substantive  dyeing 
and,  as  is  shown  below,  numerous  eases  of  adjective  dyeing, 
may  then  be  considered  as  actions  of  solution.  Facts  in 
support  of  this  theory  may  be  plenteously  adduced. 
According  to  the  mechanical  theory  of  dyeing  there  is  in 
a  sulpstantively-dyed  fibre  a  juxtaposition  of  fibre-  and 
dye-molecules  ;  the  dyed  fibre  should,  consequently,  exhibit 
the  colour  of  the  dry  dyestuff.  Hut  it  does  not.  Fibres 
dyed,  for  example,  with  Magenta  or  Methyl  violet,  are  red 
or  violet  and  not  bronzy-green.  Fibres  dyed  aniline  blue 
do  not  show  the  coppery-red  hue  characteristic  of  the  dry 
dyestuff.  On  the  other  hand,  there  is  an  undoubted 
instance  of  mechanical  dj'cing  in  the  case  of  indigo,  and 
in  dark  shades  of  this  colour  the  bronzy  hue  of  dry  indigo 
is  readily  seen.  Again,  shellac-varnish  coloured  with 
Magenta  or  Methyl  violet  is  red  or  violet,  but  on  evapora- 
tion, the  alcohol,  which  is  the  common  solvent  of  the  resin 
and  dye,  is  driven  off,  aud  the  residue,  although  its  con- 
stituents are  in  molecular  juxtaposition,  is  bronzy,  because 
the  dyestuff  is  insoluble  in  the  resin.  A  further  proof  is 
afforded  by  the  consideration  of  the  behaviour  of  a 
fluorescent  dye,  such  as  Rhodamine.  Rhodamine  in 
alcoholic  solution  shows  a  powerful  fluorescence.  If, 
however,  it  be  evaporated  in  a  thin  layer  on  a  glass 
plate,  the  residue  is  devoid  of  fluorescence.  Similarly 
shellac-varnish  tinted  with  Rhodamine  fluoresces,  and  on 
evaporation,  so  long  as  traces  of  alcohol  remain  in  the 
residual  mixture,  the  fluorescence  is  visible,  but  on  com- 
pletely expelling  the  alcohol  the  fluorescence  disappears. 
Now,  silk  which  has  been  dyed  with  Rhodamine  fluoresces. 
Evidently  the  dye  is  u  a  state  of  solution,  precisely  as  it 
is  when  dissolved  in  alcohol  or  water. 

The  fact  that  all  dyestuffs  are  not  substantive  is  due  to 
their  different  solubilities  in  the  fibre-substances.  This 
does  not  imply  that  adjective  dyestuffs  are  insoluble  in 
the  fibres.  As  a  matter  of  fact,  all  dyestuffs  which  are 
soluble  in  water  are  more  or  less  soluble  in  the  three 
typical  fibre- principles,  fibroin,  keratin,  and  cellulose.  If 
this  were  not  so,  a  strand  of  cotton  which  had  been  dipped 
in  a  solution  of  Magenta,  for  example,  should,  on  washing, 
readily  part  with  the  last  traces  of  absorbed  colour,  as 
glass-wool  does,  when  treated  in  the  same  manner. 

This  theory  is  not,  however,  concerned  with  the  solubility 
or  insolubility  of  dyestuffs  in  textile  fabrics,  but  with  the 
relative  solubility  of  the  same  in  textile  fibres  and  in 
water.  On  the  basis  of  this  explanation,  substantive  dyes 
may  be  defined  as  such  as  are  more  soluble  in  the  fibre 
principles  than  in  water,  aud  are,  in  consequence,  extracted 
by  the  former  from  their  solution  in  the  latter.  The 
operation  of  substantive  dyeing  is  thus  analogous  to  the 
extraction  of   substances  from  aqueous  solution  by  means 


of  insoluble  solvents.  The  extraction  of  Magenta  from 
its  aqueous  solution  by  silk  may  be  compared  to  that  of 
rcsorcinol  from  the  same  liquid  by  means  of  ether.  On 
agitating  with  ether  an  aqueous  solution  of  resorcinol,  the 
resorcinol  leaves  the  water  and  passes  into  the  finely- 
divided  globules  of  ether,  being  more  soluble  in  that 
liquid  than  in  water.  So  it  is  with  the  magenta  and  silk, 
the  dye  is  more  soluble  in  silk  than  in  water.  The 
requisite  fine  state  of  division  is  here  presented  in  the 
form  of  the  silk  fibre.  Moreover,  the  fibre,  being  a  colloid, 
is  osmotic  and  permits  the  dye  solution  to  penetrate  through 
its  molecular  interstices.  If,  however,  the  solvent  power 
of  the  dye-bath  be  increased  by  the  addition  of  alcohol,  or, 
what  amounts  to  the  same  thing,  that  of  the  fibre  decreased 
by  the  application  of  tannin  matters,  which,  although 
possessing  chemical  affinity  for  the  basic  dye,  nullify  the 
solvent  capacity  of  the  silk,  dyeing  does  not  take  place, 
the  Magenta  remaining  in  the  dye-bath.  With  this  con- 
ception of  the  nature  of  the  process  of  dyeing,  the  object 
and  necessity  for  the  constant  movement  in  the  dye-bath 
of  the  material  to  be  dyed  are  readily  understood,  as  is 
also  the  necessity  for  the  proper  proportioning  of  the 
volume  of  dye-liquor  to  the  amount  of  material  to  be  dyed. 

The  effect  of  immersing  cotton  in  a  solution  of  Magenta 
may  be  compared  to  that  of  agitating  an  aqueous  solution  of 
resorcinol  with  benzene  ;  resorcinol  is  soluble  in  benzene, 
but  more  soluble  in  water,  and  is  therefore  not  extracted 
from  water  by  benzene. 

Again,  the  imperfect  extraction  of  resorcinol  from  its 
aqueous  solution  by  amjl  alcohol  is  analogous  to  a  case 
of  incomplete  exhaustion  of  a  dye-bath. 

From  the  above  it  would  appear  that  the  chemical 
nature  of  a  textile  fibre,  in  cases  of  substantive  dyeing, 
is  only  of  moment  as  affecting  the  solvent  capacity  of  the 
same.  Thus,  fibroin  dyes  better  than  other  fibres  on 
account  of  its  superior  solvent  power ;  keratin,  again,  has 
for  most  dyes  a  greater  solvent  power  than  cellulose  ;  the 
solvent  power  of  cellulose  is,  indeed,  so  little  that  there 
are  only  a  few  dyes  which  it  is  capable  of  extracting  from 
water,  and  with  some  of  these,  for  example,  the  stilbcue 
dyes,  it  is  found  advantageous  to  decrease  the  solubility 
in  water  of  the  dye  by  an  addition  of  common  salt.  It 
will  now  be  understood  how  it  is  that  the  thick-walled  linen 
fibre  is  so  much  more  difficult  to  dye  than  thin-walled 
cotton,  the  latter  presenting  much  greater  surface  than 
the  former,  and  consequently  being  better  adapted  for 
extraction  purposes. 

Finally,  the  fact  that  Coniro  red,  for  example,  dyes  a 
scarlet  colour  on  cotton,  whilst  its  aqueous  solution  is 
yellow,  and  that  numerous  other  dyestuffs  dissolve  in 
textile  fibres  with  a  colour  different  from  that  which  they 
possess  when  in  aqueous  solution,  finds  numerous  analogies 
in  extraction  processes ;  thus,  the  colourless  isonitrolic 
acid  dissolves  in  benzene  with  a  blue  colour ;  iodine,  which 
is  brown  in  aqueous  solution,  imparts  a  purple  colour  to 
chloroform,  &c. 

Turning  now  to  cases  of  adjective  dyeing,  it  will  be  seen 
that  with  them,  too,  dyeing  is  an  action  of  solution.  The 
solution,  however,  takes  place,  in  the  first  instance,  between 
the  fibre  and  mordant.  Once  dissolved  by  the  fibre,  the 
function  of  the  mordant  is  to  precipitate  and  fix  the 
dyestuff  which  comes  into  contact  with  it.  An  analogous 
instance  of  solution  is  easily  found.  As  mentioned  above, 
benzene  is  incapable  of  extracting  resorcinol  from  its 
aqueous  solution,  but  if  benzoyl  chloride  or  acetic  anhydride 
be  added  to  the  benzene,  the  resorcinol  is  readily  removed 
from  the  water,  being  at  the  same  time  converted  into  a 
corresponding  ester.  The  benzoyl  chloride  and  acetic 
anhydride  here  play  the  role  of  mordants. — E.  B. 


Import  of  Cotton  Goods  Containing   Arsenical   Dyes  into 
Norway.     Board  of  Trade  J.  January  1891,  33. 

IIkii  Majesty's  Consul  General  at  Christiania,  in  a  report 
to  the  Foreign  Office,  dated  the  20th  December,  with 
respect  to  the  regulations  affecting  the  importation  into 
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Improvements  in  Injection  Tubes.  Skewers,  or  Spindles 
employed  in  Machines  for  Dyeing  or  otherwise  Treating 
Yarn  in  Cop  or  other  Compact  Form.  A.  Graemiger, 
E.  A.  Leigh,  and  S.  Mason,  jun.,  Manchester.  Kng. 
Pat,  17,747,  November  7, 1889.    G<i. 

Tin  object  of  this  invention  is  the  formation  of  abetter 
joint  between  the  open  end  of  the  hollow,  perforated 
injection-spindles,  employed  in  cop  dyeing  machine*,  ami 
the  cop-carrier  or  its  nipple,  thus  ensuring  a  better  result 
in  the  treatment  of  the  cops,  8fcc.  'I'l ii>  is  effected  by 
making  tin-  open  ends  of  the  spindles  taper  off  slightly 
towards  their  extremities,  the  Bpindles  then  being  fixed  in 
the  conical  nipples,  which,  for  tliis  purpose,  must  taper 
inwards,  instead  of  vice  versa  as  hitherto;  or  the  spindles 

constructed  in  this  manner y  be  Bxed  directly  in  conical 

holes  in  the  cop-carrier. — !•'..  15. 


Norway  of  cotton  goods  in  the  preparation  of  which 
arsenical  dyes  are  used,  says ; — 

"  It  appears  from  the  report  of  the  Christiania  Sanitary 
Commission  for  1889,  that  the  textile  goods  of  which  the 
sale  was  prohibited  in  that  year,  on  the  ground  of  their 
containing  arsenical  matter  in  excess  of  maximum  permitted 
uniler  the  Boles  of  the  Commission,  consisted,  as  in  1888, 
almost  exclusively  of  British  cotton  print-. 

••  ( )ut  of  t'Jfi  samples  of  textiles  tested  by  theCommission 
last  year,  55,  "r  1  1  per  cent,  (against  L't  per  cent,  in  1888), 
were  condemned  in  accordance  with  those  rules. 

"  The  principal  colours  were  blue  and  white  (22  samples), 
brown  and  white  (eight),  black  and  white  (five),  red  and 
yellow  (ton,),  brown  and  yellow,  blue  and  yellow,  yellow 
and  red  (severally  three  samples),  and  the  remainder  (one 
sample  of  each)  blue  and  Mack,  blue  and  brown,  blue,  black 
and  red,  red,  yellow  and  green,  and  red  and  white. 

*'  I  am  informed  that  the  test  is  more  severe  at  Chris- 
tiania than  in  most  cities  on  the  Continent. 

"  This  will  account  for  the  growing  preference   given   in 

this  conntryto  German,  (Trench,  and  Swedish  cotton  prints 
ami  dyed  woollens. 

"  Indeed,  it  seems  to  be  believed  in  Norway  that  the 
danger  of  using  textiles  coloured  excessively  with  arsenical 
dyes  is  not  fully  recognised  in  Great  Britain,  whereas 
medical  men  in  this  country  strongly  insist  on  the  existence 

of   that    danger,    especially  in   the  case   of  children  and  of 

persons  in  weak  health. 

"  Arsenically-dyed  bedclothes  (blankets,  &c.)  are  more 
particularly  avoided  under  medical  advice. 

"  Several  British  manufacturers  of  cotton  print-,  aware  of 
ibis  prejudice,  now  guarantee  that  their  goods  arc  'free 
from  arsenic  ' ;  but  a  more  general  care  in  selection  of 
patterns  suitable  to  this  market  should  evidently  lie 
exercised." 


Improvements  in  Machines  for  Vyeing.  Bleaching,  or 
other,,!*,  Treating  Fibres  in  a  /one  Spun,  or  Inter- 
mediate State  of  Manufacture.  A.  Graemiger,  Man- 
chester.    Eng.  Pat  18,115,  November  18,  1889.     S,/. 

TliK  material  to  be  dyed,  \  ■.,  is  placed  on  a  perforated 
<li~<-  or  between  two  perforated  discs  or  plates  forming  the 
piston  of  a  pump,  which  works  in  a  closed  cylindrical 
liquor  vessel  containing  inlet  and  outlet  pipes,  or  in  an 
opeu  cylindrical  vessel  containing  suitable  arrangements 
for  preventing  the  out  How  of  liquor  on  the  downstrokc  of 
the  piston.  The  dyeing,  be.,  is  effected  by  the  lii|iior 
being  drawn  or  forced  through  the  material  on  actuating 
the    piston.      For  detail-    of    construction,    arrangement    of 

valves,  tic.,  the  original  specification  must  \>e  consulted. 

— K.  1!. 


"Dyeing  and  Printing  Animal  astd  Vegetable  Fibres  with 
Dinaphthyldiquinhydrone,  or  nitl,  Beta-Naphtho- 
guinone  or  Tetra-Ozydinaphihyl.     B.  Willcox,  London, 

Prom  The  Farbeiifahriken    vormals.    F.    Haver    and    Co., 

fflberfeld,  Germany.    Bog.  Pat.  18,078,   November  12, 
1889.     id. 

1 1 1  n  mm  im  i  men  imm  niiiiM  i-  effectually  fixed  on  vege- 
table and  animal  fibres  bj  the  aid  of  metallic  oxide  mordants, 

shades  being  obtained  with  the  chrome  mordant  similar  to 
those  i, blamed  Willi  aul  hragSjllol,  and    ta-t    to  light   and  soap. 

0-naphthoquinone,  or  the  tetrahydroxydinaphthyl  obtained 
by  reducing  dinaphthyldiquinhydrone,  ntaj  be  used  instead 
of  dinaphtbyldiquinhydrone,  being  converted  into  the  last- 
named  compound  during  the  course  of  the  dyeing  or 
printing  operations, 

Two  claims  are  made:   first,  th    employment  for  dyeing 

or    printing    purposes    of     the    above  -mentioned    colouring 

matter-:   second,  the    use  of    the   ehr mordant    in  living 

the  same  — F.  II. 


Improvements  in  Apparatus  employed   in  Dyeing  Velvets, 

Plushes,  ami  other  Fabrics   in  the  Piece,  anil  in  the 

Drying  of  Fabrics  generally.     I'..  . I.  I!.  Mill-,   London. 

From  .1.  Valansot,  sen.,  Lyons,  France,     Fug.  1'at.  19,196, 

November  29,  1889.     Bo*. 

Thk  subject  of   this  invention    is   an  apparatus  for  holding 

or  earn  ing  cloth  whilst  undergoing  the  operations  of  dyeing, 

washing,    drying,    &C.        It    enable-    the    cloth    when    once 

wound  on  the  framework  of  the  apparatus  to  pa--  - 

sii.lv  tin,, ugh  all  the  operation-  mentioned  without  being 

detached  from  the  apparatus.  The  apparatus  i- constructed 
of  two  discs  placed  at  suitable  distance  apart  on  a  central 
shaft.  Each  di-e  carries  a  Dumber  of  radiating  arms  in 
which  there  arc  grooves  for  the  reception  of  rods,  which 
are  fixed  parallel  to  the  central  shaft  and  kept  in  their 
places  by  hooks  or  catches.  The  rods  are  formed  of  wood 
or  of  copper  tubing  with  wooden  cores,  and,  to  prevent  the 
doth  which  is  being  treated  from  slipping,  arc  wrapped 
with  cloth  or  thread.  Instead  of  rods,  there  may  be  Bscd 
cords,  belting.  \e  attached  to  the  arm-  in  separate  strips, 
or  composed  of  one  entire  length,  which  is  fixed  to  the 
centre'  ami  outer  extremity  respectively  of  the  apparatus,  and 

pa— ed    over    hooks    on     the    radiating    amis    and     tightlj 
stretched. 
To  till  th,  apparatus  with  cloth,  it  is   neoestarj  to  place 

il  horizontally  on  two  support-,  and  after  fastening  one  end 
of  the  pice,-  to  the  innermost  rod.  lo  wind    the  cloth  spirally 

over  the  succeeding  rods,  which  are  placed  in  position  one 

by  One  a-  the  winding  progresses,  the  other  end  of  the  cloth 
being  fastened  to  the  outermost  rod.  The  apparatus  may 
be  lived  -o  a-  to  rotate  cither  vertically  or  hori/ontallv. 

— !•:.  it. 


Improved  Apparatus  for  Dyeing  and  otherwise  Treating 
Textile  Fabrics.  C.  Corron,  St.  Etienne,  France.  Eng. 
Fat.  19,863,  December  10,  1889.     id. 

A  dye-bath  i-  fitted  with  three  draw  rolleis  working  under 
the   surface    of    the    licpior.    and    with    a    pair   of   oscillating 

squeexing  rollers  mounted  on   levers  above  the  bath.     The 

squeezing  roller-  serve  t"  lay  the  cloth    ill  folds    in  a  sec 1 

bath  contained    inside    the    main   dye-bath,      (hie    bath  may 

be  used  for  mordanting,  washing,  or  brightening,  whilst  the 

other  i-  used  lor  dying,  or  "  tWO  clour-  01    -hade-    may  be 

dyed  at   the  same  time."     In  connexion  with  tin-  double 
bath,  claimi  are  made  for  a  roller  with  right-  and  left-handed 

sen  w   threads     for     stretching     in    width     the     cloth    mid,  r 

treatment ;  for  a  compressing  roller  for  fulling  the  fabric; 
an  arrangement  of  steam  pip,-  with  "  graduated  perforations 

to  aid    in    stretching   the  fabric  in    width:"   anil    "the    e 

bination  of  the  wheels  and  chains  for  driving  the  rollers  and 
the  cranks  for  working  the  oscillating  lever."  — F.  It. 


Improvements   in    Producing   Azo-Colours  an    Cotton  or 
ail,,:  I  igetablt  Fibre.     I!.  Uolliday,  BuddersfiekL    ling. 

l'at.  20,064,  IVccmhi  r  LI.  1889.       Li. 

Tuk  improvements  relate  to  the  process  of  producing 

ooloui materials   c posed  of   vegetable  tibrcs  (Eng. 

Pats.  ■_' 7 :. 7  ol    1880;    1688  "!   Issi  ;  and  2946  of  hv;),  and 
consist  in  comhining  in  one  operation  the  oiling  of  the  fibre 
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and  its  impregnation  with  the  phenol  used.  This  is  effected 
by  mixing  the  oil — which,  by  preference,  is  such  as  is 
employed  in  alizarin-dyeing — with  sufficient  fixed  alkali  to 
develop  the  colour  on  subsequent  treatment  with  the  solution 
of  diazo,  (liazo-a/o,  or  tetrazo  compound. — E.  15. 


Improved    Mordant  for     Black    Dyeing.       AV.    Marriott, 
Huddersfield.     Kng.  Pat.  11,580,  July  24,  1890.     id. 

A  mixture  of  "  copperas,  Milestone,  and  crystallised  soda  " 
is  placed  in  an  iron  pan  and  gently  heated  until  the  carbonic 
acid  of  the  soda  has  been  expelled,  when  oxalic  acid  is 
added  and  the  whole  thoroughly  mixed.  The  resultant 
mass,  when  dried  and  ground  into  powder,  is  employed 
along  with  logwood  in  the  single-bath  method  to  produce  a 
fast  black  on  woollen  goods, — E.  1>. 


Improvements  in  Apparatus  for  Dyeing  Yarn.  J.  F.  Peck, 
Providence,  Rhode  Island,  U.S.A.  Eng.  Pat.  13,184, 
August  24,  1890.     3d. 

A  cylindrical  cop-spindle  holder  is  provided  in  its  interior 
with  a  valve  by  means  of  which  the  passage  of  the  dye- 
liquor  through  the  cops  is  controlled,  so  that,  while  a  large 
number  of  cops  are  immersed  in  the  dye-liquor,  only  a  few 
at  a  time  are  ac'.ed  upon  by  the  suction  pump,  a  uniform 
shade  of  colour  being  in  this  way  produced  on  all  the  cops. 
Claims  are  also  made  for  improvements  in  a  device  employed 
for  moving  the  spindle-carriers  from  one  vat  to  another  ;  in 
the  employment  of  a  moveable  hose-pipe  connected  with 
the  suction  pump  ;  and  in  several  other  mechanical  arrange- 
ments which  it  is  impossible  to  properly  describe  without 
reference  to  the  drawings  accompanying  the  original 
specification. — E.  15. 


Improvements  in  Dyeing,  Bleaching,  Washing,  or  other- 
ivise  Treating  Cops  of  Yarn  or  the  like,  and  Apparatus 
therefor.  W.  P.  Thompson,  Liverpool.  From  F.  Korn- 
feld,  Prague,  Austria.  Eng.  Pat.  14,897,  September  20, 
1890.     6rf. 

Holders  of  special  construction  are  employed  for  receiving 
the  cops,  See.  to  be  dyed.  Obstaele-plates  or  flanges  project 
from  the  sides  of  the  holders,  and  are  inserted  between  the 
coils  of  thread  after  the  cops  have  been  placed  in  position. 
The  purpose  of  the  obstacle-plates  is  to  produce  a  better 
penetration  of  the  cops,  &c.  with  the  liquors  "  or  gases  " 
employed.  The  holders  are  cylindrical  in  the  middle  and 
terminate  in  conical  caps  with  flanges  projecting  over  the 
sides  of  the  middle  piece  ;  they  are  placed  in  vertical  rows 
over  tubes  connected  with  a  liquor  vessel,  their  tops  pro- 
jecting into  a  similar  liquor-vessel  placed  above,  and  the  dye- 
liquor,  Sec.  is  pumped  through  the  cops  from  one  vessel  to 
the  other.— E.  P. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 


On  dull  ma  nn's  Improvements  in  the  Manufacture  of 
Nitric  Acid.  H.  Andersch.  Zeits.  f.  angew.  Cheni.  1890, 
619. 
Guttmann  states  (Zeits.  f.  angew.  Chem.  1890,  507  ;  this 
Journal,  1890,  8G2)  that  with  his  battery  the  distillation 
of  nitric,  acid  can  be  conducted  as  hot  as  may  be  desired, 
and  that  a  great  evil  of  the  retorts  is  that  through  foaming 
the  contents  may  easily  be  carried  over  into  the  delivery 
pipes.  The  author  considers  it  a  very  doubtful  advantage 
to  be  able  to  work  as  hot  as  may  be  desired,  as  the  nitric 
acid  is  easily  decomposed  by  a  too  elevated  temperature  ; 
and,  further,  that  when   the  charge  is   properly  adjusted  to 


the  size  of  the  retorts,  the  contents  are  never  carried  over 
iuto  the  discharge  pipes.  Guttmann's  system  of  cooling  in 
pipes  will  no  doubt  operate  more  quickly,  but  a  weak  point 
is  the  number  of  joints  which  have  to  be  made.  Under  the 
old  system,  for  the  complete  condensation  of  the  acid  from 
a  charge  of  3 — 3-5  hectokilos.  of  saltpetre  in  one  retort,  four 


The  Manufacture  of  Nitric  Acid. 

bottles   of  the  size  shown  in  the  figure   are   necessary    in 
winter,  and  five  in  summer. — W.  M. 


The  Alkali  Manufacture  in  Russia. 
The  Russian  Chemical  Society  has  just  recently  received  a 
communication,  with  a  sample  of  the  first  output  of  Russian 
bleaching  powder,  from  P.  K.  I'shkoff,  of  Elabouga,  in  the 
province  of  Viatka,  who  has  just  started  manufacturing 
bleaching  powder  on  a  large  scale  from  native  products. 
This  is  considered  a  very  important  step  in  the  growth  of 
Russian  chemical  industry,  as  the  whole  of  the  bleaching 
powder  hitherto  required  for  home  industries  had  been 
imported  from  abroad  (about  10,000  tons  per  annum). 

The  same  manufacturer  has  nearly  completed  his  arrange- 
ments for  manufacturing  soda  ash  and  caustic  soda  by  the 
Leblane  process. — N.  W.  T. 


PATENT. 


The  Production  of  Sulphate  of  Ammonia  (.S'0,Ar//40) 
from  the  Nitrogen  of  Marshy  Moors  or  Meadow  Land 
Moors,  and  Apparatus  therefor.  W.  L.  Wise,  London. 
From  II.  Grouven,  Leipzig,  Germany.  Eng.  Pat.  1136, 
March  21,  1878.     (Second  Edition.)     Is.  3d. 

According  to  the  patentee,  "  marshy  or  meadow  land 
moors  contain  up  to  3-8  per  cent,  of  nitrogen."  The 
method  of  obtaining  this  nitrogen  (or  98  per  cent,  of  it)  is 
based  on  the  results  of  investigation,  "that  the  intrinsic 
nitrogen  value  of  the  moor  is  for  the  greater  part  contained 
in  its  proteine  of  plants,  and  does  not,  as  has  hitherto 
generally  been  assumed,  exist  in  ammonia  salts."  The 
process  is  divided  into  the  following  main  operations  : — 

"  (1.)  Preparation  of  the  excavated  moor  or  bog  for 
further  treatment."  "  (2.)  The  conversion  of  the  moor  or 
bog  to  ashes,  steam,  gas,  and  vapours,  the  air  being 
excluded,  and  under  the  influence  of  certain  degrees  of  heat." 
"(3.)  The  decomposition  of  steam  in  the  presence  of  the 
gases  and  vapours  by  means  of  the  adoption  of  a  peculiar 
contact  mass  and  at  certain  degrees  of  heat  for  the  formation 
of  carbonate  of  ammonia  in  gaseous  form."  "  (4.)  The 
condensation  of  a  part  of  the  carbonate  of  ammonia  gas 
formed."  "  (5.)  The  conversion  of  the  non-condensed 
carbonate  of  ammonia  gas  to  sulphates  of  ammonia  by  the 
use  of  a  peculiar  chalk  gypsum  (sulphate  of  lime)  in  form 
of  marbles  or  very  small  balls  at  certain  degrees  of  heat." 
"  (6.)  The  conversion  of  the  condensed  carbonate  of  ammonia 
to  sulphate  of  ammonia."  "  (7.)  The  filtration  and  the 
evaporation  of  the  solution  of  sulphate  of  ammonia  and  the 
production  of  the  dry  sulphate  of  ammonia."  For  details  of 
the  apparatus,  Sec,  the  specification  must  be  consulted. 

— O.  H. 
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Improvements  in  Furnaces  for  Concentrating  Sulphuric 
And.  C.  Negrier,  Para,  Fiance.  Kng.  Pat.  14,022, 
September  6,  1890  (Internal.  Conv.  April  26,  1890).  6d. 
Tiik  acid  run-  from  the  reservoir  a  bj  means  of  the 
bj  |. lion-  a'  upon  tbe  -hiU  /<,  and  thence  by  the-  tabes  V  into 
the  concentrating  dishes  ('.    The  dishes  are  placed  in  pairs, 


MA 


^ssssssss/y/Sf/s/sssssss/s*/^^^^^ 


Tiik  Conc  K.vntvnoN  "i    Si  i.in  i  ki.    AciD. 

each  successive  pair  lying  below  its  predecessor.  The}  are 
mad.-  of  porcelain,  whilsl  the  shelves  l>  are  of  iron  and  are 
pierced  with  holes  to  allow  of  the  more  read)  i  Bcape  oi  the 
acid  in  ease  of  fracture  of  the  dishes.  Each  disb  rests  npon 
asbestos  tissue  and  is  surrounded  with  sand  to  the  level  M 
the  upper  rim.    The  fire  is  Bituated  al    E,  whence,  as  the 

acid  become '•  and  more  concentrated  in  its  passage 

downwards,  il  meets  with  gases  of  increasing  temperature. 
It  issues  linalh  very  highly  concentrated  at  Z.  '1  he  vapours 
evolved  from  the  dishes  are  aspirated  ofl  through  a  leaden 
tuyeri  V.  The  furnace  gases  leave  at  X,  and  theur  heal  may 
be  utilised  in  a  rimilar  apparatus  for  a  preliminary  con- 
initiation  of  the  acid. — S.  G.  It- 


VIII.— GLASS.  POTTERY,  AND 
EARTHENWARE. 

PATENTS. 
,/    i/,,„     0J    Manufacturing    Holloa   GIas3-ware 

and  Glass  Tub  t  by  Machinery.     D.  Rylands,  Bamsley. 

Eng,  Pat.  17,468,  November  i,  1889.  I  Id. 
'I'm:  inventor  describes  mechanical  arrangements  for 
ensuring  the  molten  glass  being  level  or  nearly  level  with 
the  plunger  aftei  il  hai  eome  sufficiently  in  contact  with  the 
top  molten  metal  to  form  the  mouth  or  top  of  tin-  hollow 
glass-ware:  also  for  ■eouring  n  smooth  rim  and  topi  for 

passing  the  outer  uld  along  fixed  bars,  in  combination 

with  a  stationary  and  blowing  plunger  and  an  inner  pressing 
mould  ;  and  for  the  manufacture  of  glass  tubes. —  E.  (1.  ('• 


Improved  Mum.-.  m  Apparatus  for  withdrawing  Molten 
Glass  or  Molten  Metals  from  Furnaces  and  Controlling 
the  Oufflou)  thereof,  also  applicabh  for  Conveying 
Liquids  or  Chemicals  of  u  Liquid  Nature  from  Larger 
to  Smaller  Vessels  oi  Jteceptacles.  D.  Rylrads  and  .1.  \V. 
Horner,  Barnsley.  Eng.  Pat.  17,938,  November  11, 
1889.     id. 

See  mull  i  I.,  pagi  86. 


Improvements  in  the  Manufacture  <;/"  Glass  Tubes,  Sheet 
Glass,  mill  other  Glass  Ware.  I>.  Rylands,  Barnsley. 
Eng.  Pat  19,784,  December  9,  1889.     8<f. 

illating  or  swinging  motion  is  imparted  to  the  tube 
mould,  which  is  of  a  special  construction,  described  in 
detail  in  tlie  specification. — K.  (1.  ('. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS,  AND  CEMENTS. 

Methods  of  Preserving  Timber  at  the  I  /.//mi  Exhibition, 
E.  Rittmeyer.     Dingl.  Polyt  J.  278,  881—884. 

i  1. 1  -it'  tin'  latest  method- of  impregnating  timber  with  a 
preservative  agent  i-  that  devised  by  Pfister.  The  apparatus 
necessary  is  portable,  and  is  Intended  to  be  taken  to  the 
spot  where  the  trees  to  be  treated  are  felled. -o  that  impreg- 
nation can  be  carried  out  there.  The  entire  trunk  is  not 
saturate.!,  hut  onlj  an  inner  cylinder  of  wood  as  large  as 
may  be  available.  A  plate  of  suitable  ate  provided  with  a 
cutting  edge  i-  forced  into  the  Bquared  end  of  the  stem  and 
held  iii  po-ition  by  chains  attached  to  hook-  driven  into  the 
trunk  ami  tightened  by  a  screw.  It  i-  kept  central  while 
being  fixed  by  a  -take  passing  through  the  aperture  which 
afterwards  serves  for  the  attachment  of  the  pipe  conveying 
the  preservative  fluid.  Two  men  can  thus  prepare  a  tree  ill 
t hive  or  four  minutes.  Any  cracks,  longitudinal  or  trans- 
v.r-e.  are  stopped  up  before  the  plate  is  put  on  to  prevent 
unequal  diffusing  of  the  preservative  liquid  or  its  too  easy 
exudation,  A  precaution  that  should  be  observed  consists 
in  felling  no  more  tr.es  than  can  he  treated  the  Bame  day, 
a-  impregnation  i-  effected  through  a  Preehly-cut  surface 
more  readily  than  through  one  that  has  been  long  exposed. 
I'lii'  li.|ui.l  used  is  a  solution  of  sine  chloride  of  a  specific 
gravity   of  i   iins  for  timber  that  is  to  he  used  under  cover 

and   L'OlOfor  that  which  will   hi'    exposed    to    the   weather. 

Stronger  solutions  raise  the  cost  of  preservation  without 
corresponding  advantage,  the  expulsion  of  the  substances 

instrumental  in  Betting  up  putrefactive  change  being  as 
complete  with  a  weak  as  with  a  Btrong  Solution.  Ill  II 
process  of  this  nature  in  which  a  portable  apparatus  is  used. 

some  consideration  must  be  had  to  the  relative  advantages  ol 
taking  it  to  the  timber  and  the  reverse  plan,  at  the  water 
necessary  to  dilute  the  Btmng  solution  of  sine  chloride  -cut 
with  it  may  he  not  available  or  unsuitable  if  found  near  the 
trees  to  be  treated.  A  water  containing  calcium  carbonate 
inii-t  he  neutralised  with  hydn  ihloric  acid  before  being 
used,  as  it  would  otherwise  precipitate  a  portion  of  the  /.inc. 
idutioii  having  been  prepared  and  the  plate  Axed,  the 

pump  18  set    in  action  and    the    preservative    fluid    forced   in, 

displacing  the  sap  naturally  present  in  the  tree      \-  the 

lllttel'    I'Ml.li  -    from    the    flee   elid    of    the    -telll    it    htU    a    sp, 

gravity  varying  with  the  kind  of  n 1.  its  age  and  situation, 

sometime-  reaching  1*0045.  A-  the  process  continues 
practically  pure  water  passes  out  for  a  while,  and  then  the 
specific  gravit]  of  the  expelled  liquid  rises  again  umil  it 
I,.,,  hi -that  of  the  fiesh  preservative,  showing  saturation 
to  he  complete  lu  starting  with  a  liquor  about  SOpei  cent, 
stronger  than  thai  mentioned  above  as  .>t  the  usual  concen- 
tration, and  diluting  it  to  the  proper  extent  bj  the  weaker 
liquid  tir-t  expiessed  from  the  tree  aftei  the  expulsion  of 
the  sap  considerable  economy,  more  particularly  in  the 
quantity  of  water  used,  which  is  sometimes  a  very  desirable 
consummation,  results. 

On  the  average  860  litres  of  solution  are  necest 
l  cub.  m.  of  beech. 

Pfister  states  the  cosl  as  ranging  from  t./.  to  6-M. 
per  cubic  luetic,  according  to  the  extent  to  which  the 
partially  exhausted  liquor  is  utilised,  the  specific  gravity 
being  in  all  cases  i  •mo. 

The  timber  should  be  allowed  to  remain  some  time  after 
impregnation  before  being  worked  in  order  to  permit  the 
full  formation  of  insoluble  compounds  with  the  preservative. 
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Zinc  chloride  is  used  in  preference  to  other  salts  on  account 
of  its  cheapness,  but  for  special  purposes  various  liquids 
may  be  employed.  Thus  the  wood  may  be  coloured  red 
throughout  by  dilute  sulphuric  acid,  the  depth  of  colour 
increasing  with  the  concentration.  Mahogany  red  is 
obtained  by  using  dilute  nitric  acid,  while  weak  iodine 
solution  gives  a  brown  shade.  Greyish  black  and  black  are 
produced  by  injecting  ferric  chloride  followed  by  tannin. 
The  wood  may  be  rendered  non-inflammable  by  impregnating 
it  with  an  aqueous  solution  of  alum,  to  which  a  concentrated 
solution  of  zinc  chloride  in  the  proportion  of  10 — 25  litres 
per  hectolitre  has  been  added.  In  estimating  the  economy 
of  carrying  on  the  process  in  the  forest  itself  it  must  not  be 
forgotten  that  either  the  impregnated  timber  must  be 
worked  up  on  the  spot,  or  a  greater  freight  be  encountered  ; 
for  example,  the  increase  in  weight,  due  to  impregnation,  of 
a  freshly-cut  sleeper  2-5  m.  x  25  cm.  x  15  cm.  amounts  to 
as  much  as  12 — 30  kilos. 

The  chief  disadvantage  of  the  process  lies  in  the  fact  that 
the  impregnation  is  somewhat  irregular,  as  the  following 
table  of  analyses  of  the  two  ends  of  sundry  sleepers 
demonstrates. 

Percentage  of  Zinc  Chloride. 


Thick  End  of  Lo;;. 


Thin  End  of  Log. 


1-12 

0-27 

1-21 

0-59 

1-09 

o-so 

The  older  Boucherie  process,  in  which  the  timber  is 
impregnated  by  a  moderate  pressure  due  to  a  head  of 
liquid  in  the  containing  vessel  (about  10  m.),  though  slow, 
gives  a  considerably  more  even  distribution  of  the 
preservative. 

The  sleepers  used  on  the  Hungarian  State  railway  are 
treated  with  ziuc  chloride  solution  forced  in  by  steam 
pressure  (Dingl.  Polyt.  J.  271,  230).  Using  a  solution  of 
sp.  gr.  '-015  at  17°  C,  a  fairly  complete  impregnation  is 
obtained  though  the  distribution  is  still  somewhat  irregular  ; 
thus  a  sleeper  containing  1-222  per  cent,  of  zinc  chloride  at 
the  end  had  only  0-364  in  the  middle.  Extensive  experi- 
ments have  been  made  to  test  the  efficacy  of  the  process. 
In  those  cases  where  rapid  decay  was  observed  it  was 
satisfactorily  traced  to  imperfect  saturation,  which  may  be 
due  to  the  wood  being  already  attacked  by  fungoid  growths, 
such  wood  being  difficult  to  impregnate,  or  to  imperfection 
in  the  execution  of  the  process.  A  travelling  plant  of  this 
description  has  been  devised  for  railway  work. — B.  B. 


On  the  Use  of  Decomposed  Granite  Sand  as  a  Natural 
Cement  in  Japan.  J.  Takayama.  Dingl.  Polyt.  J.  278, 
275—286. 

In  some  provinces  of  Japan  a  sand  consisting  of  decomposed 
granite  is  found  and  is  used  as  a  cement  in  admixture  with 
slaked  lime.  The  author  gives  analyses  of  samples  of  the 
Band  from  different  localities  which  show  that  it  contains  a 
finely  divided  clayey  material  which,  in  combination  with 
slaked  lime,  has  the  property  of  hardening.  Numerous  i 
experiments  are  detailed  to  show  which  is  the  best  proportion 
in  which  to  mix  the  sand  and  lime  and  showing  the  influence 
of  fresh  water,  sea  water,  and  the  action  of  frost  upon  the 
cement  so  formed.  The  cement  is  not  so  strong  as  Portland 
cement,  but  may  be  substituted  for  it  in  many  cases  on 
account  of  its  cheapness.  Fresh  water  has  no  action  on  it, 
but  it  is  soon  destroyed  by  the  action  of  salt  water. 

— H.  S.  P. 

Asphaltum.     Eng.  and  Mining  J.  1891,  51,  43. 
See  under  III.,  page  40. 


X.-METALLURGY. 

The  Basic  Process  as  applied  to  Copper  Smelting. 
P.  C.  Gilchrist. 

See  pages  4 — 13. 


On  the  Darby  Process  of  Recarburising  Iron.     A  Paper 
read    at   the  International  Congress  of  Iron   and   Steel 
Manufacturers  at  Pittsburg,  U.S.A.,  October  1890. 
In  experiments  for  the  production  of  steel  the  chief  point  in 
the  solution  of  the  problem  is  always  the  introduction  into 
or  the  removal  from  the  iron  of  a  determinate  quantity  of 
carbon.     In  producing  steel  containing  a  desired  percentage 
of  carbon  by  the  Bessemer  process,  two  methods    present 
themselves.     By  the  one,  the  process  is   stopped  when  the 
bath  possesses  the  desired  contents  of  caroou ;  by  the  other 
the  bath  is  completely  decarburised,  and  then  the  wished-for 
carbon  added  in  the  form  of  ferro-maugauese,  spiegeleisen, 
&c.     In  Germany  the  latter  method  only  came  into  use  and 
was  retained  when  the  Thomas-Gilchrist   process   for  the 
production  of  steel  low  in  phosphorus  from  highly  phos- 
phoric iron  in  the  basic  converter  came  successfully  into  use, 
the  more  so,  as  from  the  nature  of   the   process,  before 
dephoBphorisation  takes  place,  complete  decarburisation  is 
necessary.       But,    while    by    the    old    acid    process    the 
carburisation  was  readily  effected  by  the  simple  addition  of 
spielgeleisen,  &c,  the  Thomas-Gilchrist  process  brought  with 
it  new  difficulties  owing  to  the  interference  of  the  oxides 
always  present  in  the  basic  process,  and  the  phosphoric  acid 
of   the   slag.      Although   methods    of    manipulation   were 
resorted  to  with  success   for   overcoming  these  difficulties, 
still  the  production  of  low  phosphorus  steel  high  in  carbon 
could  not  be  accomplished  so  readily  as   not  to  make  the 
introduction    of    another    simple    method    of    carburising 
desirable.     The  circumstances  are  similar  as   regards   the 
basic  and  acid  open-hearth  processes.     Many  methods  of 
introducing  carbon  were  tried  in   many  quarters  and  all  of 
them  were  based  on  the  known  fact  of  the  great  affinity 
between  carbon  and  iron  at  high  heats.     It  was  sought  to 
reduce  and  carburise  the  bath  of  steel  by  the  introduction  of 
carburetted  gases,  by  the  addition  of  tar,  petroleum,  &c,  as 
well  as  many  mixtures  of  these  substances  with  solid  bodies 
such  as  burnt  dolomite.     None  of  these  attempts  led  to  a 
practical  working  result  until  Darby,  the  managing  director 
of  the  Brymbo  Steel  Works,  succeded  in  solving  the  problem. 
Having  remarked  an  increase  of  carbon  which  took  place  in 
welding  two  pieces  of  steel  in  a  coal  fire,  he  brought  fluid 
steel  into  intimate  contact  with  solid  carbon,  the  result  beinc 
a  rapid  absorption  of  the  carbon  by  the  steel.     On   this 
experiment  he  founded  his  patent  process  by  which  fluid 
steel   can   be   carburised   by   filtration    through    pieces   of 
carbon   in   the   form   of  graphite   or   wood   charcoal,   &c. 
(this    Journal,    1889,   546    and   549  ;    1890,    1134).      He 
employed  for  this  purpose  a  cylinder  of  sheet  iron  lined 
with  refractory  material  and  open  at   the  top  and   closed 
at   the   bottom   by    a   plate    pierced   by   numerous   holes. 
This  cylinder  was  tilled  with  the  carbonaceous  material  and 
inserted   either    between  two  steel  ladles,  or   between   the 
Siemens  furnace  and  a  steel  ladle,  and  the  fluid  steel  was 
allowed  to  flow  through  it.      It  was  soon  found  that  the 
absorption  of  the  carbon  was   so  rapid  that  the  long  time 
required  for    filtration   by  this    method   was   unnecessary. 
Darby  therefore  substituted  for  the  cylinder  a  pot  lined  with 
refractory  material,  with  a  bottom  perforated  by  numerous 
holes.     The  carbon  was  not  placed  in  this,  but  above  it  was 
placed  a  receptacle   containing   the    roughly  broken   car- 
bonaceous material.     This  receptacle  had  a  side  valve  by 
the  opening  of  which  the  carbon  was  allowed  to  fall  faster 
or  slower  into  the  pot  where  it  mixed  with  the  steel  which 
became  carburised  and  flowed  out  through  the  perforated 
bottom. 

The  loss  of  carbon  (graphite)  by  this  method  by  burning  is 
from  15 — to  20  per  cent.;  with  coke  the  loss  is  greater. 
Darby's  experiments  extended  only  to  the  carburising  of 
open-hearth  steel,  and  he  succeeded  in  making  excellent 
steel  from  phosphoric  raw  material  containing  any  wished- 
for   percentage   of   carbon   to   upwards   of   0-9   per  cent., 
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containing  only  traces  of  other  bodies  and  distinguished 
by  it-  toughness.  It  has  been  worked  up  into  chisels,  knives, 
wires,  Sfcc  with  the  best  results.  The  steel  rolled  very  well, 
although  only  small  additions  of  ferro-manganese  or  ferro- 
silicon  were  made. 

In  order  to  extend  the  system  to  the  Bessemer  process, 
Darby  entered  into  an  arrangement  with  the  Phrenix 
Company  <>f  Laar,  mar  Buhrort-on-the-Khine.  When 
tried  with  the  baaic  Bessemer  process,  although  the  steel 
was  readily  carburised  it  would  not  roll,  tin-  ingots  falling 
to  pieces  in  the  rolls,  This  was  found  to  1m-  due  to  the 
oxidation  caused  by  the  Breaming  of  the  metal  during 
four  minutes  through  the  SO  Bmall  holes  of  the  perforated 
bottom  of  the  carburising  put,  and  it  was  sought  to  prevent 
the  oxidation  hj  substituting  one  1i<>1<-  of  suitable  diameter 
for  the  60  small  holes.  An  improvement  resulted,  but  the 
steel  did  not  yet  r, .1 1  sufficiently  well.  Finally,  the  obser- 
vation that  the  finely-ground  coke  is  immediately  absorbed 
on  Brat  contact  with  the  metal,  led  to  the  adoption  of  the 
plan  of  allowing  the  carbonaceous  material  to  be  added 
direct  to  the  stream  of  molten  metal  Bowing  from  the 
converter  before  it  reached  the  casting  ladle,  whilst  the 
slag  was  retained  in  the  converter  until  the  carburisation 
was  complete,  by  means  of  a  suitable  plate  or  block  of 
refractory  material  held  at  the  mouth  of  the  converter 
whilst  the  metal  was  being  poured.  A  table  showing  some 
,ii  the  results  obtained  is  given  in  the  original  paper.  During 
the  month  of  June,  at  the  Phoanix  Works,  70  per  cent,  of 
the  steel-rail  charges  and  also  a  number  of  charges  for  hard 
and  welding  Thomas  steel  were  produced  in  this  way.  The 
same  addition  of  ferro-manganese  is  required  as  in  the 
Thomas  process,  bnt  no  spiegel  is  needed.  The  advantages 
are  enumerated  as  follows: — 1.  In  the  basic  Bessemer 
(Thomas)  process :— the  carburising  takes  place  in  the 
almost  complete  absence  of  the  Mag.  rich  in  oxides  and 
phosphoric  acid,  consequently  it  proceeds  with  certainty,  is 
accompanied  by  no  important  rephosphorisation,  and  is 
practicable  forany  desired  percentage  without  simultaneously 
increasing  the  manganese.  By  the  omission  of  spiegeleisen 
a  considerable  economy  is  effected.  2.  In  the  Bessemer 
(acid)  process :— the  carburisation  takes  place  tip  to  the 
highest  grade  of    hardness  with    far   greater  safety  than    by 

the  help  of  spiegel  and  without  the  ineiease  of  manganese 

isequent  upon  the  use  of  spiegel.  Here  also  a  con- 
siderable economy  is  effected  due  to  the  saving  in  spiegel. 
:i.  In  the  open-hearth  process  : — for   the   acid   and   basic 

open  hearth    processes   the   advantages    are   nearly  identical 

with  those  for  the   Bessemer  and   Thomas  processes;  the 

verve siderable   cost  of  the  ferro-manganese  and  ferro- 

silicon  being  wholly  or  for  the  most  part  avoided.  In 
combination  with  the  basic  open-hearth  process  a  steel  can 
be    made  for  many    industrial    purposes   that   can   compete 

successfully  with  crucible  steel- 
By    the    addition    of,    at    the     outside,    0"04     per     cent. 
of  aluminium   to   the   hath    a   steel    has    been    produced 
absolutely  free  from   porosities  and  eminently  tit   to  he  used 

to.  railway  tj  n  -.  -II.  S.  I'. 


quicksilver  in  the  ore  was  returned  for  a  lot  of  200  tons  at 
2-295,  the  lowest  at  0"286,  and  the  average  yield  for  all  the 
ore  roa-ted  was  1088  percent. 

It  appears  from  the  statistics  that  during  the  last  10  years 
the  I  nited  States  production  has  gradually  fallen,  from  about 
60,000  to  26,000  flasks,  and  while  the  Alinadeti  mine  has 
kept  up  a  steady  yield  the  Italian  mines  have  increased  from 
3,400  to  lii.iiiiu  Basks,  and  the  Austrian  mines  from  about 
10,000  to  over  15,000  hVks.  The  grand  total  production 
for  188'J  of  101,236  rla-k-  i-  about  8,000  below  the  average 
for  the  lo  years.  The  paper  contains  a  table  of  the  yield, 
price  and  approximate  value  of  the  quicksilver  from 
California!)  mines  for  each  year  from  1850  to  1889,  and  also 
a  statement  of  the  estimated  value  of  each  and  all  the  mines 
and  work-  there  at  the  present  time. —  A.  W, 


Quicksilver  Mine*  ami  Seduction  Works.     Bug,  and 
Mining  .1.  1890,  50,  265— 266. 

This  paper  is  a  statistical  abstract  of  the  eleventh  census  of 
tiie  United  States  Geological  Surveyon  the  production  of 
quicksilver,  (inly  two  states  produce  any  quantity  of  this 
material  California  and  Oregon.  The  former  yielded  in 
1889,26,464  Basks,  each  containing  76j  lb.,  and  the  latter 

produced  only  about  'JO  flasks,  the  total  yield   in  1SSS  being 

83,250  flasks.  At  present  there  ate  only  11  mines  with  86 
furnaces  in  work,  while  there  are  6  mines  with  7  furnaces 

Closed  on  account  of  litigation,  low  prices  or  want   of  funds, 

but  which  anticipate  resuming  when  the  price  of  quicksilver 
rises.     The   yield   in  California  was  obtained  from 

tons  of  ore,    at    a    COSl   ol    B81,401  dollar-,    of   winch    71    per 

cent,  was  paid  for  wages,  25  per  cent,  lor  supplies,  I  i 

per  cent,  lor  oilier  expenses.  II Si  per  Bask  lor  produc- 
tion tanged  from  65  to  21  dollars  with  an  average  of  88 
dollars,   while   the   market    price    fluctuated    lioin    ail   to    40 

with  an  average  of   15  dollar-.    The  highest  percentage  of 


International  Standards  for  the  Analyses  of  /'"«  "»<' 
Steel.  Extracts  from  the  Work  of  the  American  Com- 
mittee. .1.  W.  Langley.  Eng.  and  Mining  J.  1890,  50, 
455. 

See  under  XXIII.,  page  67, 


A  .\Y«-  Method Jor  Precipitating  and  Collecting  the  Gold 
in  Chlorination.  I..  D.  Godshall.  Kng.  and  Mining  .1. 
1890,  50,  620. 

SOME  time  ago,  C.  II.  Aaron  in  one  of  his  writings  mentioned 
a  new  precipitant  for  gold,  with  which  the  writer  has 
experimented  for  over  a  year.  It  is  precipitated  sulphide  of 
copper.  This  is.  undoubtedly,  far  superior  to  anything 
hitherto  in  use,  but  it  requires  certain  precaution-. 

In  view  of  the  difficulties  always  met  with  in  the  perfect 
separation  of  the  colli  and  copper,  t  he  w  liter  made  further 
experiments  in  order  to  ascertain   it  other  metallic  sulphides 

might  not  answer  the  purpose  of  the  copper  sulphide,  and 
found  both  on  the  experimental  ami  the  commercial  scale 
that  precipitated  iron  sulphide  acted  similarly  to  the  copper 
sulphide  in  every  way.  and  presented  far  less  difficulty  in 
the  subsequent  separation  of  the  gold  and  iron  ;  the  use  of 
the  latter  is  therefore  recommended  by  the  writer  a-  being 
preferable  in  every  way  to  copper  sulphide.  Not  content 
with  this  discovery,  a  number  of  experiments  wen-  made 
with  precipitated  lead  sulphide,  and  this  was  found  to  be 
equally  effective  with  the  two  sulphides  already  mentioned. 

Seduction  of  the  gold  is  in  this  case  extremely  simple.  The 
only  possible  objection  that  can  be  made  to  iron  sulphide  as 
compared  to  copper  sulphide  i-  that  the  former  oxidises  a 
little  more  readily  than  the  latter,  al-o  that,  in  barrel 
chlorination,  there  is  always  present  in  the  gold  solution 
more  or  less  free  acid;  -mall  a-  the  quantity  generally  is, 
when  the  liquid  is  heated,  the  acid  has  a  -light  solvent  action 

on  the    iron     sulphide,    while     it     doe-    not     affect    the    OOpper 

sulphide.    These  properties  make  it  necessary  to  replace  the 

iron  sulphide  a  little  more  frequently  than  the  copper 
sulphide,  hut  tlii-  disadvantage  i-  very  slight  when  compared 

with  the  difference  in  cosi   and  trouble  in  the  reduction  of 

the  co]. per  sulphide.  The  reactions  produced  by  these  three 
sulphides  are  similar  to  that  produced  by  IPS.     They  are— 

:i  CuS  +  2  AuCl,  Au.s,  +  :t  CuCl, 
:t  EeS  i  2  AuClj  \"  -.  r  :••  rTeClj 
:t  l'bs  +  2  AuCl,      Au:s,  +  :t  l'brp 

It  will  be  seen  by  the  above  reaction-  that,  as  the  gold  is 
precipitated,  the  precipitant  is  being  gradually,  according  to 

the  amount  of  gold  present,  converted  into  a  soluble  chloride 
and  dissolved,  consequently  it  mu.-t  be  renewed  from  time 

to  time. 

The  precipitate  containing  the  gold  should  not  be  taken 
out  too  frequently,  as  this  will  simpbj  cause  needless  work 
in  the  reduction  and  separation.      Whenever  the  sulphide 

-cent-   ileal  lv    exhausted     the    filter  1 1     net     he  cleaned    out, 

but    simply  more  freshly  precipitated    sulphide    added    to   it. 

The  strong  canvas  used  tor  protecting  the  line  filtering 

muslin  or  Inn  n  should  he  replaced  at  tune-  bl  a  new  piece, 
as  the  action  of  the  free  acid  may  ami  will  in  time  render  the 
tibres  rotten   ami   weak,  and    liable    to  tear,  thereby  causing 

a   lo--  ot   the  gold. 
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PATENT. 


Improvements  in  the  Tempering,  Annealing,  or  Treating  of 
Castings  or  Forgings  of  Copper,  Nickel,  Cobalt,  and 
Aluminium,  and  of  Alloys  of  these  Metals  with  each 
other  or  with  Manganese,  Cast  or  Wrought  Iron  or 
Steel.  A.  Evrard,  Paris,  France.  Eng.  Pat.  17,890, 
November  9,  1889.     4</. 

A  bath  of  molten  lead,  zinc,  or  other  fusible  metal  or  alloy 
is  used  for  tempering  metals  instead  of  water,  saline  solu- 
tions, fatty  substances,  &c,  the  advantages  being  that  the 
bath  has  a  high  conductivity,  does  not  evolve  gaseous 
substances,  and  can  be  easily  maintained  at  a  given  mean 
temperature.  The  use  of  this  bath  for  large  forgings  and 
for  armour  plates  in  which  the  percentage  of  carbon  exceeds 
0-45  per  cent,  has  already  been  patented  by  the  author 
(Eng.  Pat.  10,823  of  1886).  The  present  patent  refers  to 
its  application  to  copper,  nickel,  cobalt,  aluminium,  &c,  and 
to  alloys  of  these  metals  with  manganese,  cast  and  wrought 
iron  and  steel.  The  resistance  of  these  alloys  to  shock 
and  to  penetration  by  projectiles  is  considerably  increased 
by  immersion  when  hot  in  metallic  baths. — H.  Iv.  T. 


EltH  VTl  M. 

In   December  number  1890,  page  1133,  column  2,   para- 
graph 4  ;  for  the  date  given,  viz.,  1833,  read  18S3. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLUROY. 

The  Ileronlt  Process  of  Smelting  Aluminium  Alloys. 
P.  P.  Dewey.  Washington  Meeting  of  the  American 
Institute  of  Mining  Engineers.  Ironmonger,  1890,  377 — 
378. 

The  Heroult  process  consists  in  electrolysing  a  mass  of 
molten  alumina  (A1.:03),  and  at  the  same  time  alloying  the 
separated  aluminium  with  a  heavy  metal,  the  heat  necessary 
for  the  fusion  of  both  the  alumina  and  the  alloying  metal 
being  supplied  by  the  direct  passage  through  the  molten 
mass  of  an  electric  current  of  high  amperage  and  low 
voltage.  The  process  has  been  in  active  operation  at 
Neuhausen,  in  Switzerland,  for  about  two  years.  It  is  also 
in  active  operation  in  Froges,  in  Southern  France.  Both 
these  locations  were  selected  for  this  purpose  on  account  of 
the  presence  of  large  and  desirable  water  powers.  The 
apparatus  consists  of  a  carbon  containing  vessel,  which  may 
be  a  single  crucible  for  small  operations,  or  may  be  built 
up  of  slabs  or  blocks  of  carbon  for  large  and  industrial 
operations.  When  built  up  of  slabs  or  blocks,  the  whole  is 
surrounded  by  an  iron  casing.  In  the  earlier  crucibles  this 
iron  casing  was  cast  around  the  carbon,  in  order  to  secure 
close  electrical  contact.  This,  however,  has  been  found 
unnecessary  ;  and  for  the  later  crucibles  the  casings  consist 
of  plates  bolted  together,  while  pulverised  carbon  is  packed 
between  the  carbon  blocks  and  the  iron.  Electrical  con- 
ductors are  united  direct  to  this  iron  casing,  and  the  current 
passes  from  this  through  the  carbon  lining  to  the  interior  of 
the  crucible.  By  this  arrangement  the  crucible  forms  a 
part  of  the  electric  circuit,  and  in  the  earlier  stages  of  the 
process  is  the  cathode.  When,  however,  the  metal  within 
the  crucible  melts,  the  melted  metal  serves  as  the  cathode 
during  the  running  of  the  process.  A  single  carbon  rod 
may  serve  for  the  positive  electrode  or  anode  in  small 
operations.  For  large  and  industrial  operations  it  was 
formerly  necessary  to  build  up  compound  anodes  of  slabs 
of  carbon,  as  then  it  was  impossible  to  get  large  single 
slabs.  These  small  slabs  were  held  together  by  dowels, 
either  of  carbon  or  of  the  heavy  metal  of  the  alloy,  and 
clamped  together  at  the  top.  By  recent  work  at  Froges, 
it  has,  however,  been  possible  to  manufacture  single  pieces 
of   carbon  of  any  desired  size  to  serve  as  anodes.     From 


these  very  much  better  results  are  obtained  than  from  the 
built-up  anodes.  One  of  the  great  difficulties  with  the  latter 
is  that,  even  with  the  utmost  care  in  their  preparation,  and 
testing  the  plates  before  use,  they  will  crack  during  the 
operation,  and  the  pieces,  falling  down,  are  apt  to  cause 
short  circuits.  Moreover,  when  a  plate  cracks  it  becomes 
necessary  to  interrupt  the  operation  and  remove  the  broken 
piece.  On  account  of  the  high  heat  in  the  furnace  this  is  a 
disagreeable  operation.  With  all  the  large  anodes,  whether 
built  up  or  solid,  metallic  side-plates  are  used.  These  are 
clamped  tightly  upon  the  anode  and  extend  a  short  distance 
into  the  furnace  when  new.  They  serve  to  protect  the 
heated  portion  of  the  anode  outside  the  furnace  from 
oxidation,  and  they  conduct  a  portion  of  the  current,  and 
thereby  lessen  the  outside  heating.  As  the  process  goes  on 
and  the  anode  is  consumed  and  lowered  into  the  furnace, 
these  plates  gradually  melt,  and  furnish  heavy  metal  to  the 
alloy.  As  the  plates  melt  away  the  clamps  are  raised  from 
time  to  time.  The  anode  is  suspended  from  a  crane 
provided  with  means  for  its  ready  adjustment  within  the 
crucible.  In  starting  the  process  in  a  cold  crucible,  a 
suitable  amount,  say,  of  copper,  is  placed  upon  the  bottom 
of  the  crucible,  and  the  current  is  then  allowed  to  pass. 
This  soon  fuses  the  copper,  which  forms  a  bath  of  molten 
metal,  and  thereupon  becomes  the  cathode.  Alumina  is 
now  added,  and  the  anode  is  slightly  raised.  In  the  intense 
heat  thus  produced  the  alumina  melts  and  forms  a  layer 
above  the  melted  copper  and  becomes  an  electrolyte.  The 
current  passes  through  it  and  it  is  decomposed,  the 
aluminium  separates  at  the  cathode  of  molten  copper,  and 
alloys  with  it,  while  the  oxygen  goes  to  the  anode  and 
combines  with  the  carbon.  It  will  thus  be  seen  that  the 
process  is  electrolytic  in  its  operation.  In  the  ordinary 
operation  of  the  process  the  distance  between  the  electrodes 
is  maintained  at  about  3  mm.  At  a  suitable  point  in  the 
circuit  is  placed  a  large  ampere-meter,  by  watching  which 
the  workman  can  judge  as  to  the  distance  between  the 
electrodes,  and  raise  or  lower  the  anode  as  required. 
Alumina  and  copper  are  added  from  time  to  time  as  the 
operation  of  the  process  requires,  and  the  reduction  is 
continued  until  the  crucible  is  full  of  metal,  when  it  is 
tapped  into  a  easting-ladle,  and  the  current  stopped.  A 
considerable  portion  of  melted  alumina  always  flows  out  of 
the  crucible  after  the  alloy,  and  this  is  returned  to  the 
crucible  during  the  next  run.  As  soon  as  the  crucible  is 
empty  the  tap-hole  is  stopped  and  the  proper  amount  of 
copper  added,  which  is  melted  by  the  residual  heat  of  the 
crucible.  The  current  is  again  turned  on,  alumina  added, 
and  the  operation  of  reduction  resumed.  From  10  to  15 
minutes  are  required  for  this  work. 

As  soon  as  the  metal  in  the  ladle  has  cooled  sufficiently 
it  is  cast  in  iron  moulds.  This  cycle  of  operations  is 
repeated  so  as  to  constitute  a  continuous  process.  Nothing 
but  copper  and  alumina  are  charged  into  the  furnace.  As 
the  copper  and  aluminium  are  withdrawn  in  the  form  of 
an  alloy  and  the  oxygen  passes  off  as  gas,  there  is  no 
slag  or  refuse  of  any  kind  arising  from  the  operation.  As 
the  anode  is  consumed  in  the  process  it  is  gradually 
lowered,  and  when  reduced  to  a  stump  replaced  by  a  new 
one.  This  is  usually  done  at  tapping-time,  and  takes  from 
20  to  30  minutes.  With  the  built-up  anodes  formerly  used, 
it  was  necessary  to  heat  up  the  anodes  gradually,  and 
generally  an  hour  was  consumed  ;  but  with  the  new  block- 
anodes  the  current  can  be  turned  on  at  once.  The  reading 
of  the  ampere-meter  is  an  excellent  guide  at  all  times  as 
to  what  is  going  on  within  the  crucible.  When  everything 
is  moving  along  smoothly  and  properly  there  is  simply  a 
slight  oscillation  of  the  needle.  Sudden  or  wide  variations 
indicate  some  irregularity  in  the  operation.  In  irregular 
work  the  position  of  the  anode  with  reference  "to  the 
cathode  and  the  melted  alumina  is  clearly  shown.  If  the 
current  pass  between  the  melted  alumina  and  the  anode 
by  an  arc,  if  the  anode  dip  into  the  alumina,  but  not  far 
enough,  or  if  too  far,  each  condition  will  be  shown  by  the 
position  of  the  needle  upon  the  circle  ;  while  if  by  any 
means  the  anode  comes  within  arc-distance  of  the  melted 
metal  at  the  bottom  of  the  crucible,  the  fact  will  be 
unmistakably  indicated  upon  the  ampere-meter  by  a  sudden 
increase  in  the  number  of  amperes  generated.     This  last 
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condition  i-  al-"  clearl)  shown  by  a  number  of  other 
circumstances.  When  copper  alloys  are  made  there  will 
be  a  copious  volatilisation  of  the  metal,  and  the  flame  at 
the  charging-opening  will  be  strongly  tinged  by  it. 

The  proportion  to  be  observed  between  the  alumina  ami 
copper  added  varies  under  different  circumstances.     It  is 

di  signed  to  prodi at  operation  an  alloy  containing 

a  high  percentage  of  aluminium.  Alloys  a~  high  as  7:i  per 
cent,  of  aluminium  have  been  produced;  but  under  certain 
circumstances  it  is  more  economical  to  run  from  35  to 
■Id  per  cent.,  and  again  at  times  it  is  more  desirable  to 
produce  a  25  percent,  alloy.  All  things  being  considered, 
the  25  per  cent  alio)  is  probabl)  the  most  economical  to 
produce,  and  may  be  taken  as  the  standard.  With  proper 
care,  and  barring  accidents,  the  grade  of  metal  produced  can 

be  held    with    much    uniformity.      The   maximum  variations 

need  nol  exceed  l  pei  cent,  of  aluminium.  The  percentage 
ol  aluminium  that  can  be  introduced  into  the  alloy  by  this 
process  is  governed  by  the  question  of  specific  gravity. 
Since  the  specific  gravity  of  alumina  is  :i-7  to  4*1,  and 
the  specific  gravity  of  aluminium  only  2*6,  the  limit  in 
the  percentage  of  aluminium  is  reached  when  the  product 

bee -  light  enough  to  Boat  upon  the  melted  alumina. 

Practical  work  has  shown  that  when  the  copper  alloy 
reaches  about  65  per  cent,  of  aluminium,  it  begins  to  rise 
and  cause  trouble  by  Bhort-circuiting  between  the  sides  of 
the  crucible  and  the  anode.  When  73  per  cent,  aluminium 
is  reached,  then-  is  so  much  Bhort-circuiting  from  this 
Cause  that  the  process  musl  Btop.  The  loss  of  material 
varies  with  the  percentage  of  aluminium  introduced  into 
the  alloys.  In  making  n  20  per  cent,  bronze,  the  loss  of 
copper  is  from  ."j  to  0  per  cent.,  bnl  in  making  a  30  percent. 
bronze,  it  may  rise  to  1<>  per  cent  Owing  to  the  high 
temperature  and  the  rapid  evolution  of  gas  at  the  anode, 
there  U  considerable  loss  in  alumina  carried  off  mechanically 
1,\  the  gases,  which  may  amount  to  30  per  cent.,  but  with 
suitable  means  for  recovering  the  solid  material  in  the 
fume  this  has  been  greatly  reduced  at  the  Froges  Works. 
When  the  process  is  in  smooth  working  condition,  the 
flame  and  smoke  are  alike  light  coloured.  When,  however. 
;i  short  circuit  occur-,  the  Same  becomes  tinged  with  copper 
and  is  very  much  darkened, 
Other  metals  besides  copper  can  be  used  to  alloy  with 

the  reduced  aluminium,  th ly  limitation  being  that  they 

shall  not  !»■  volatile  at  the  temperature  of  tin- operation. 
The  rich  alloys  produced  in  the  furnace  are  very  hard  and 
brittle,  They  are  nol  tit  for  an)  direct  application.  To 
prepare  the  useful  alloys,  these  rich  products  are  diluted 
to  the  proper  degree  h.v  the  appropriate  metal  for  each 
case.  While  this  process  is  more  particularly  designed 
for  the  reduction  of  aluminium,  yet  it  is  also  adapted  to 
the  reduction  of  other  refractory  metals,  silicon  copper 
has  been  thus  prepared  upon  an  extensive  scale.     Since  the 

current   required  is  different   ir that  used  for  any  other 

purpose,  in  thai  it  must  be  of  large  quantity  and  of  low 
intensity,  the  dynamo  has  to  be  specially  built  for  this 
purpose.  Machine- for  such  abnormal  current  have  never 
before  been  called  lor.  and  when  the  output  is  compared 

with    the    low    -peed    at    which    they  run.  they  may  well    be 

classed  with  the  largest  dynamos  which  have  ever  been 
built. 

The  construction  of  these  gigantic  machines  was  under- 
taken b)  the  i  >•  rlikon  Machine  Works,  Zurich,  Switzerland, 
and  ( '.  E.  I.  Brown's  construction  of  the  armature,  in 
which  tin-  winding  i-  passed  through  holes  in  the  core,  is 
particular!)  adapted  to  this  application.  The  field  of  the 
dynamo  is  of  the  multipolat   type,  having  six  poles.     It  is 

made  it i  casting,  in  order  t"  avoid  all  joints,  and  weighs 

10,000  kilos.     The  exciting  of  the  field-magnets  is  effected 

h\   a  separate  i hine.       The  armature  is  ol  the   usnal 

Brown  type,  with  embedded  wires,  but  contain-  two 
distinct  circuits,  each  baring  it-  own  commutator.  Tin' 
winding  consists  on  the  outside  of  round  copper  bars,  and 
on  the  inside  "1  Hat  copper  plat,.,  placed  in  grooves  planed 

out  of  tin'  « I  lining,  so  that   the  plate-  are  firm])  held, 

and  at  the  same  tunc  insulated.  There  are  -i\  sets  of 
brushes,  making  in  all  72.  Although  cross-connections 
between  the  equi  potential  coils  arc  not  absolutely  neces- 
sary, yet  they  have  been  provided.    Copper  bar-  conduct 


the  electric  current  from  the  machines  to  the  furnace.  The 
two  machines  originally  built  for  the  works  at  Ncuhausen 
were  connected  direct  to  a  Jonval  turbine.  They  were 
designed  to  give  a  current  of  6,000  ampere-  at  'Jo  volt-, 
when  running  at  ISO  revolutions.  It  was  found  In  practice, 
however,  that    they   could    hi'    worked    up  to  80  volts.      The 

present  plant  at  nTeuhausen  consists  of  two  600  horse-power 
machines  running  on  vertical  -haft-,  and  one  300  horse- 
power machine. 

The  process  has  been  in  operation  at  Hoonton,  New- 
Jersey,  for  a  short  time.  The  installation  here  consists  of 
a  Victor  :i2l-incli  turbine-wheel,  supplied  with  water 
through  a  (U-foot  Hume,  with  a  fall  of  28  feet.  This, 
at  220  revolution-,  i-  designed  to  give  220  horse-power. 
Coupled  direct  with  the  turbine  i-  a  Brown  dynamo  of 
150  K.H. P.,  which  furnishes  a  current  of  8,500  ampi 
83  volts.  A  small  15-horse  power  exciting  dynamo  is  used 
with  the  large  machine.  There  are  two  furnaces,  one 
4:i  iii.  square  on  the  outside,  built  up  of  carbon  plates, 
giving  a  crucible  of  a  in.  by  16  In.  and  19  in.  deep,  and  a 
smaller  one  for  experiments.  This  crucible  has  a  capacity 
of  200  lb.  of  contained  aluminium  in  24  hours,  after  making 
due  allowance  for  stoppages  at  casting,  changing  anodes, 
and  for  minor  repairs  to  the  crucible.  The  anode  first  used 
consisted  of  10  plates,  6  ■  12  •  40  in.,  bound  together  at 
the  top  by  a  specially  designed  clamp,  to  which  the  electric 

conductors  arc  attached.  Upon  the  outside  of  the  anode 
were  placed  plates  of  copper  clamped  at  the  lower  ends 
firmly  against  the  carbon  plates.  At  present  the  solid  block 
:rc  used  exclusively.  In  preparing  the  crucibles  for 
work  a  layer  of  alumina  i-  spread  over  the  top,  and  upon 
this  -lab-  of  carbon  arc  placed  to  form  the  cover,  leaving 
just  sufficient  opening  in  the  centre  to  permit  the  easy 
movement  of  the  anode.  1'pon  the  front  an  opening  is  left 
through  which  the  materials  are  charged.  The  grout  of 
alumina  serves  to   insulate   the    cover   from    the  body  of  the 

crucible.  The  current  is  brought  to  the  crucible  through 
four  large  copper  bars,  no  particular  care  being  taken  to 
insulate  them,  since  a  small  loss  in  amperes  will  not  much 
alb,  i  the  working  of  the  process,  for  law  materials  the 
purest  artificial  alumina  and  Lake  copper  arc  used  in  the 
regular    running  of    the    furnace.      (If    these,  about    25  lb.  of 

alumina  and  :»>  lb.  of  copper  are  charged  at   intervals  ever) 

hour.  Two  or  three  castings  are  made  during  tin-  21  hours. 
Early  in  March  a  test-run  was  made  to  determine  the 
general  efficienc)  of  the  plant.  This  run  lasted  12]  days. 
Iiuiing  that  time  10,000  lb.  of  brou/c.  averaging  22 •  1  per 
cent,  aluminium  were  produced.  The  total  lo-s  on  the 
eoppei  was  onl.v  i'.i  per  cent.  Bach  casting  of  this  run 
has  been  analysed,  showing  a  metal  of  remarkable  purity. 
The  Following  are  representative  analyses  b)  l'\  M. 
Bimonds : — 
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A  considerable  portion  of  the  impurity  consists  <>f  iron 
introduced  from  the  tools  used  at  tapping.    The  tap-hole  is 

usllallv  vcrv  hard,  but  by  an  improved  method  "I  tapping  it 
is  hoped  to  reduce  the  percentage  of  iron  in  the  product. 
One  of  the  ehiif  objects  In  setting  up  this  small  plant  was 
to  determine  the  applicability  of  a  number  of  American  raw 

materials  for  this  process  j  and  a  considerable  portion  of  the 

time  i-  occupied  iii  tin-  work  of  testing.  The  following 
scries   of   tests,    mad,'   bv    Tctmcjcr.   of  Zurich,   on    metals 

produced  at  the  Swiss  works,  shows  the  general  character 
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of  the  merchantable   alloys  prepared  from   the   product  of 
this  process  :  — 


Ultimate  Stress. 


Extension. 


Aluminium 
A 

bronze :— 

SVfi 

B 

88-4 

C 

15'fl 

li 

15  •  7 

F 

H 

61"0 

Aluminium 

48-1 

Kilos,  per  Sq.  Mm.  Per  Cent. 

2S-4 
27' 1 
tl-5 
33'0 
35'U 
JO'S 
U'S 
7'8 
20-7 


(See  also  this  Journal,  1889,  900;  and  1888,  441.) 


PATENTS. 


improvements  in  the  Manufacture  of  Plates  for  Use 
in  Secondary  Batteries  or  Electrical  Accumulators. 
A.  Heckeuzaun,  London.  Eng.  Pat.  18,755,  November 22, 
1889.     6d. 

The  inventor  causes  streams  of  sparks  or  an  arc  to  play 
between  the  lead  plate  to  be  treated  and  another  conductor, 
in  the  presence  of  air,  oxygen,  and  other  gases.  The  surface 
becomes  oxidised  or  otherwise  acted  upon  so  that  the  active 
material  of  the  accumulator  is  readily  produced  thereon. 
In  a  particular  case  2  amperes  at  40  volts  are  said  to  have 
given  good  results.  Continuous  sheets,  ribbons,  or  wire  are 
treated  by  preference,  which  arc  then  cut  up  to  the  required 
shapes.— E.  T. 

Improvements  in  Elements  for  Voltaic  /latteries.  D.  (J. 
Fitzgerald  and  A.  H.  Hough,  London.  Eng.  Pat.  20,850, 
December  28,  1889.     6ii. 

Thk  improvements  relate  to  methods  of  applying  the 
"  lithanode"  (Eng.  Pats.  4671  of  1885  and  16,608  of  1886; 
also  this  Journal,  1887,  146  and  558)  material  to  the  metallic 
supports.  To  prevent  local  action,  the  lithanode  must  be  very 
dense-,  and  this  condition  may  be  brought  about  by  pressure 
and  by  the  use  of  a  weak  solution  of  ammonium  sulphate. 
As  this  retards  formation,  the  patentees  add  ready-formed 
peroxide  to  the  lithanode  material  in  various  ways,  to 
render  the  process  of  formation  more  easy.  They  also 
prefer  to  coat  the  plates,  especially  the  grey  one,  with 
peroxide  electrolytically  before  applying  the  lithanode 
mixture.— E.  T. 

An  Improvement  in  Filaments  for  Incandescent  Electric 
Lamps.  K.  Langhans,  Berlin,  Germany.  Eng.  Pat.  3082, 
February  26,  1890.     id. 

Thk  filaments,  whether  of  metal  or  carbon,  are  coated, 
as  in  Eng.  Pat.  2438  of  1888,  with  silicon  or  boron,  which 
may,  however,  be  obtained  in  other  ways  than  those 
described  in  that  patent.  Such  materials  as  silicon- 
tetramethyl,  &c,  which  in  a  liquid  or  gaseous  form  are 
capable  of  being  decomposed  by  heat,  may  be  used,  the 
process  being  analogous  to  that  of  "  flashing  "  as  ordinarily 
understood.  Solid  silicon  or  boron  compounds  may  be 
used,  if  dissolved  in  a  suitable  liquid.  The  boron  and 
silicon  coatings  possess  very  high  electric  conductivity  and 
are  very  little  acted  on  by  oxygen  ;  very  high  evacuation  is 
not  therefore  necessary. — E.  T. 


Improvements  in  the  Process  of  and  Means  for  the  Manu- 
facture of  Cellulose  with  the  Aid  of  the  Electric  Current. 
( '.  Kellner,  Vienna,  Austria.  Eng.  Pat.  5420,  April  9, 
1890.     8(/. 

See  under  XIX.,  page  62. 


Improvements  in  and  Relating  to  Electric  Batteries. 
H.  H.  Lake,  London.  From  the  Crosby  Electric  Com- 
pany, New  York,!'. S. A.  Eng.  Pat.  15,482,  September  30, 
1890.     6rf. 

A  cylixder  of  zinc  tits  tightly  in  a  jar  of  pasteboard, 
wood  tibre,  or  other  material,  coated  with  shellac  on  the 
outside  and  paraffin  and  ozokerite  on  the  inside.  A  carbon 
rod  is  placed  in  the  centre  of  the  jar,  the  bottom  of  the 
latter  being  covered  with  a  pad  of  felt  or  other  absorbent 
material,  damped  with  dilute  sulphuric  acid  or  other  excitant. 
The  space  between  the  carbon  and  zinc  is  tilled  up  with 
sawdust, or  such  packing  material,  mixed  with  sal-ammoniac 
or  other  dry  excitant  — E.  T. 


XII.-FATS,  OILS.   AND   SOAP 
MANUFACTURE. 

Turkey  Red  Oil.     J.  A.  Wilson. 
See  pages  26 — 28. 


The  Effect  of  Exposure  under  certain  Conditions  upon 

some  Constants  of  Oils.     II.  Ballantyne. 

See  pages  29 — 32. 


Report  on  Animal  Products,  Sfc.  Keport  of  the  Central 
Laboratory  of  the  Italian  Customs  Department,  1886 — 
1889,  441—465. 

Butter  is  taxed  according  as  it  is  fresh  or  shit,  the  former 
paying  12 ■  50  lire,  the  latter  17-50  lire  per  quintal.  In  a 
recent  decree  (March  31st,  1890)  it  was  laid  down  that 
margarin  and  oleomargarin  made  up  as  butter  should  be 
assessed  as  fresh  butter,  but  that  these  substances  in  the 
crude  state  should  be  classified  with  fats  of  all  sorts. 

As  regards  fats,  those  of  beef  and  mutton,  and  vegetable 
fats  extracted  from  any  exotic  plants,  are  free  of  duty. 
Lard  pays  10  lire  per  quintal ;  pressed  beef  and  mutton  fats, 
sold  commercially  under  the  name  of  stearin,  pay  12-50  lire, 
while  fatty  acids,  liquid,  at  ordinary  temperatures,  and 
composed  principally  of  oleic  acid,  arc  free,  but  if  solid  pay 
8  lire.  According  to  the  decree  mentioned  above,  distinction 
is  drawn  between  fatty  acids  which  solidify  up  to  40°,  those 
solidifying  between  40°  and  48°  classified  as  chemical  pro- 
ducts not  specified,  and  those  solidifying  above  48°  classified 
as  stearic  acid.  The  Department  is  thus  frequently  called 
upon  to  decide  between  lard  and  beef  or  mutton  fat,  and  in 
the  ease  of  a  fatty  acid,  whether  it  is  oleic  acid  or  a 
commercial  stearin. 

In  the  course  of  remarks,  attention  is  drawn  to  the  adul- 
teration of  lard,  or  beef  and  mutton  fats,  with  cotton  oil, 
which  is  carried  on  to  a  large  extent  in  America. 

Lanolin,  used  extensively  in  the  preparation  of  pomades 
and  cosmetics,  may  be  distinguished  by  the  following  special 
characteristics  :—(l)  It  should  not  lose  more  than  80  per 
cent,  when  heated  to  100°;  (2),  it  should  not  yield  annuo- 
niacal  fumes  when  heated  with  a  3  per  cent,  soda  solution  ; 
(3),  it  should  contain  only  small  quantities  of  free  fatty  acid. 

For  the  determination  of  the  melting  point  of  commercial 
stearin  in  the  Custom  house,  an  apparatus  recommended 
consists  of  a  test  tube  containing  the  substance  to  be 
examined,  in  which  is  immersed  a  thermometer,  the  whole 
being  enclosed  in  a  flask  filled  with  water  at  100°.  In  a 
table  the  values  are  given  for  the  acidity  number,  the  iodine 
number,  and  the  oleic  acid  calculated  therefrom,  as  also  the 
melting  points  of  various  samples  of  stearin.  Controversies 
arise,  firstly,  as  to  whether  a  fatty  substance  is  to  be  regarded 
as  a  fat  or  as  fatty  acid  ;  to  decide  this  in  the  Custom  house 
the  following  method  is  recommended,  based  upon  the 
regulation  which  permits  of  the  presence  of  25  per  cent,  of 
free  fatty  acids  in  a  rancid  fat : — The  fatty  substance  is 
melted  until  it  is  free  from  air  bubbles,  and  then  passed  into 
a  glass  receptacle  (consisting  of  a  bulb  with  a  drawn  out 
extremity)  up  to  a  certain  mark,  and  to  it  is  added  a  known 
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volume  of  caustic  potash  of  known  strength  with  ;i  few  drops 
of  phenolphthalein.  Secondly,  as  to  whether  a  fatty  sub- 
Btance  is  to  be  regarded  a~  a  beef  or  mutton  fat  or  as  lard. 
The  Department  remark  that  a  determination  of  the  iodine 
number  is  not  sufficient,  as  hitherto  supposed,  but  a  micro- 
scopical examination  is  also  necessary.  Other  questions 
aKo  arise  which  art-  more  readily  decided.  Special  investi- 
gations are  being  conducted  in  the  Laboratory  on  the 
propi  rtiee  of  the  oil  of  Hbp.'-  (  Bassia  longifolia  l.  A  table 
is  given  of  samples  sent,  but  fraudulent  declarations  are 
apparently  not  frequent, 

Honey  and  Waxes. — Animal  waxes  are  taxed  according 
t'.  their  degree  of  purification  and  at  a  higher  rate  than 
vegetable  waxes,  such  as  those  of  carnauba,  palm  and 
Japan,  Sec,  which  ari  referred  to  stearic  acid.  Mixtures  of 
animal  with  the  vegetable  waxes  or  with  stearic  arid. 
Bpermaceti,  &c.  are  assessed  as  animal  waxes. 

When  the  Department   ie  called  upon  to  decide   as   to 

whether  any  sample  of  wax  is  of  animal  or  vegetable  origin, 

or  is  a  mixture,  the  following  determinations  are  made  : — The 
E  pecific  gravity,  melting  and  Bolidifj  niLr  points,  as  also  the 
saponification  and  acidity  numbers.  In  the  latter  purposi 
the  methods  proposed  by  Hub]  (Benedikt,  Analyse  der 
Fettc,  286)  are  adopted,  an  especial  Btress  being  laid,  upon 
the  ratio  between  the  numbers  obtained.  An  adulteration 
of  resin  is  readily  recognised  either  bj  its  solubility  in 
alcohol  or  by  the  addition  of  sulphuric  acid,  when  an  intense 
reddish-brown  colouration  is  produced. 

Honey  of  every  sort  i-  subject  to  a  dut)  of  10  lire  per 
quintal,  but  "rose  homy"  and  all  kinds  of  confectionery 
containing  honey,  are  classified  as  "sweetmeats  and  conserves 

w  itli  sugar." 

Tile    table    of     analytical     results    of     samples    sent      to     the 

Laboratory  do  not  point  to  tie-  perpetration  of  any  particular 
fraud.— V.  II.  V. 


The  Composition  of  Bees-wax.     A.  and  P.  Buisinc.     Bull. 
Soc.  CI L890,  3,  867—878. 

'I'm:  authors  have  determined  the  iodine  absorption  of  pare, 

dry,  washed  bees-wax,  and  find  that   loo  parts  of  the  wax 


absorb  8*3—11  parts  of  iodine,  corresponding  to  9—12  per 
cent,  of  oleic  acid.  They  confirm  the  results  obtained  by 
Hubl  and  llebner  for  the  total,  free  and  combined  acids. 
They  estimate  the  alcohols  present  in  the  wax  by  fusing  it  at 
250  with  potassium  hydrate  and  potash  lime. ami  measuring 
the  hydrogen  evolved.  In  the  residue  from  this  fusion  they 
determine  the  hydrocarbons  by  extracting  them  with  suitable 
solvents.— H.  S.  P. 

The  Bleaching  "/  Bees-wax  and  tin-  ( 'omposition  of  White 

War.     A.   anil    1'.    Buisine.     Hull.   Soc.  Chim.   1890,  4, 

405 — 170. 

Bees-wax  is  most  commonly  bleached  by  simple  exposure 

to  air.      for  this  purpose  it  is  run  into  thin  layers  which  are 

I  to  the  air  in   full   daylight.     The   colouring  matter 

in    this    way    undergoes    total    oxidation,   and.    according   to 

circumstances,  the  wax  is  completely  decolourised  in  from 
LOt      0  days.     When  thus  exposed  to  air  the  colour  does 

DOl  gradually  and    uniformly  fade    from    it,  but  white    spots 

make  their  appearance  ami  rapidly  spread. 

To  bleach  wax  in  this  manner  the  action  of  air  and  light 
is  necessary  :  under  the  direct  rays  of  the  sun  tin-  bleaching 
is  most  rapid.  Yellow  wax  put  into  a  Bask  through  which 
air  circulates,  but  kept  in  the  dark,  does  not  bleach  at  all, 
if  tlie  air  is  replaced  by  pure  oxygen  or  by  o/.one  ; 
but  under  the  influence  of  light  the  dccolourisation  is  very- 
rapid,  especially  in  ozonised  oxygen.  Moreover,  it  is  not 
the  heat  of  the  sun  that  produces  this  effect,  because  at  a 
temperature  of  Co  ami  in  the  dark  it  has  been  found  that 
o/.one  does  not  attack  the  colouring  matter  id'  the  wax. 

Wax  becomes  bleached  by  the  sun  (but  very  much  more 
slowly)  even  in  a  vacuum  or  in  tin-  presence  of  inert  ga-e-. 
such  as  carbon  dioxide  and  nitrogen. 

I'll.-  method  adopted  by  the  authors  in  the  examination 
of  be.-  wax  ha-  already  been  described  by  them  in  a 
previous  paper  (see  preceding  abstract  I. 

The   accompanying     table    made    from   tin-   an.ily-i 
-.lie-,    ol    sample-    of  yellow    waxes   bleached  by    air  shows 

the  limits  between  which  the  determinations  varied.  The 
results  obtained  for  pure  unbleached  yellow  wax  are  given 

for  comparison  : — 
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li  is  seen  that  the  two  points  in  which  bleached  wax 
differs  appreciably  from  yellow  wax  are  the  diminution  of 
■he  quantity  of  hydrocarbons,  and  its  lower  iodine  absorp- 
tion, l-'roni  this  il  is  evident  that  in  bleaching  by  air, 
besides    the    destruction    of   the    colouring   matter  which 

Icrgoes  a  total  oxidation,  the  non  saturated  compounds 

of    the    wax    (the   acid-  of   tin    oleic    series   and    the    mm- 
saturated    hydrocarbons)    ii\    oxygen    forming    saturated 

COmpOUndS  not   capable  of  absorbing  iodine. 

In  practice  pure  wax   is  never  bleached;  the  bleachers 


always  aid  from  8—5  per  cent,  of  tallow.  For  this  there 
an-  several  reasons,  the  chief  of  which  i-  that  pun-  air 
bleached  wax  i-  too  brittle;  besides,  a  small  quantity  of 
tallow  makes  il   bleach  quicker,  and.  further,  it  is  the  only 

way  of  obtaining    a    perfectly  white  product      Tin-   addition 

of  this  amount  of  tallon  i-  ;i  recognised  thing  and  is  not 
considered  an  adulteration. 

■|'he  following  table  shows  the  comparative  analyses  ol 

pure  yellow  waxes  and  air-bleached  waxes  containing  from 
3 — 5  per  cent,  of  tallow: — 


Pure  j  -il""  waxes 

Ur-bleaohed  waxes  wil 
per  cent,  of  tallow  addi  n  .  ■  ■ 


Point. 


63-6-64 


Icida 
equivalent  i" 

Is.  •  >  i  I 

per  i  (inn.  of 
Wax. 


19-21 


equivalent  to 

Minns,  .  :   K'  HI 

pel    I    (irill.  of 


106-116 


rbed  ie 
160  Pai  I-  -i 


10—11 

ii-7 


Volumi  "f 

ll\dl 

i'    .-mil  78 'ie 

from  1  Qim  ol 


' 
53-6-66 


6S-6-  :•; 


Hydrocarbons 
Parts  ol 

Win. 


11-11 


The  air-bleached  wa\.-  containing  from  :t — a  per  cent,  of 

tallow  differ  from  pure  yellow  waxi  itents  of  acids, 

their  iodine  absorption,  ami  the  proportion  of  hydrocarbons. 


The  fie,    a.  id-   are   somewhat    increased  ;   the   total   acids 
are  notablv  increased.    The  iodine  absorption  is  much  lower 

than  that  of  \cllow  waxes,  -bowing  that    the   oleic   acid   of 
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the  wax  disappears  at  the  same  time  as  that  of  the  added 
tallow.  The  volume  of  hydrogen  yielded  by  the  action  of 
potash-lime  on  the  wax  is  increased  to  only  a  small  extent 


in  consequence  of  the  formation  of   a   small  quantity   of 
oxyoleic  acid.     The  behaviour  of  tallow  alone  on  exposure 


to  air  is  shown  below  : 


Fresh  tallow 

Fresh  tallow  exposed  to  the  air  for  40 
days  in  a  thin  layer 


Melting 

Point. 


47-5 

1ST, 


Free  Acids 

equivalent  to 

Mgrms.  of  KOH 

per  1  Grin,  of 

Tallow. 


2-75 
4-8G 


Total  Acids 

equivalent  to 

Mgrms.  of  KOH 

per  1  Grill,  of 

Tallow. 


202 
213 


Iodine 
absorbed  by 

100  Parts  of 
Tallow. 


30-01 
27-6.9 


Volume  of 

Hydrogen  at 

0°  and  700  mm. 

from  1  Gnu.  of 

Tallow. 


Ce. 
52-5 


The  results  obtained  from  white  waxes  of  commerce 
Ought  always  to  be  within  the  limits  indicated  above  when 
the  tallow  has  not  been  added  in  an  excessive  proportion. 

These  analyses  show  the  influence  that  tallow  has  upon 
t]ic  bleaching  of  the  wax;  its  action  depends  upon  the  oleic 
acid  it  contains,  which,  being  easily  oxidised,  facilitates  by 
its  oxidation  the  combustion  of  tin-  colouring  matter,  and 
the  more  non-saturated  compounds  there  are  present, 
susceptible  of  fixing  oxygen,  the  more  rapid  is  the  bleaching. 
Spirits  of  turpentine  added  in  small  quantity  to  the  wax 
has  the  same  effect  as  tallow. 

( Ither  methods  of  decolourising  raw  wax  may  be  employed, 
as,  for  example  :  melting  the  wax  in  the  presence  of  animal 
charcoal  ami  Altering;  or  certain  oxidising  reagents  may  be 
used,  Mich  as  potassium  permanganate,  potassium  bichro- 
mate in  an  acid  solution,  or  hydrogen  peroxide. 


Reducing  agents,  such  as  sulphurous  acid  and  sulphites, 
do  not  act  upon  the  colouring  matter  of  bees-wax.  Chlorine 
cannot  lie  used  as  it  combines  with  the  wax  similarly  to 
iodine,  and  alters  its  properties  completely. 

The  following  table  shows  the  composition  of  wax 
bleached  by  different  methods.  It  will  be  seen  from  it  that 
wax  decolourised  by  potassium  permanganate,  by  potassium 
bichrdmate,  &c,  varies  greatly;  the  proportion  of  acids 
that  the  products  contain  after  treatment  depends  upon  how 
far  the  oxidation  has  been  carried. 

The  results  given  in  this  paper  enable  one  to  judge 
whether  a  sample  of  commercial  white  wax  is  pure,  and,  to 
a  certain  point,  to  decide  by  what  process  it  has  been 
bleached. 


Melting 
Point. 


Pure  yellow  wax 

Air-bleached  wax  with  5  per 
cent,  of  spirit  of  turpentine 
added  

Wax  bleached  by  hydrogen 
dioxide 

Pure  yellow  wax 

Was  decolourised  by  animal 
charcoal 

Wax  decolourised  by  perman-f 
iranate "> 

Wax  decolourised  by  bicb.ro- ( 
mate 1 


03-5 

68'5 

03-5 


03-0 

63-0 
63-7 
03-5 
63-2 
64-0 


Free  Acids 

equivalent  to 

Mgrms.  of  KOH 

per  1  Grin,  of 

Wax. 


20-: 


l'.'--7 


Total  A.  i.ls 

equivalent  to 

Mgrms.  of  KOH 

per  1  Grm.  of 

Wax. 


Iodine 

alisoibed  liv 

Hid  Parts  of 

Wax. 


98*42 


10 -S7 

6-78 
0-26 


20-40 


95-06 


19-71 

03-20 

22-G3 

ln.r2!) 

21-00 

99-23 

21-86 

'.-.".in 

23- 4.3 

1117-70 

11-23 

11-30 
2-lil 
.VS0 
7"94 
1-08 


Volume  of 
Hydrogen  at 

0   and  700  mm. 

from  i  Gnu.  of 

Wax. 


Cc. 

53-0 


54-9 
56-1 


54-5 

53-G 
33-0 
55*5 
51-0 
53-6 


Hydrocarbons 

from  11111  parts  of 

Wax. 


13-54 

12-S9 

12-53 


14-311 

13-30 
13-80 

13-34 
13-2 1 
11-77 


— H.  S.  P. 


Contributions  to  the  Chemistry  of  Fat.      A.  Thuni. 
f.  angew.  Chem.  1890,  482. 

See  under  XXIII. ,  page  70. 


Zeits. 


PATENTS. 

.1  Aim-  in  Improved  Process  for  Producing  Hard  Potash 
and  Similar  Soap  from  Solid  or  Liquid  Fats.  II. 
Enrich,  Frankfort-on-the-Maic,  Germany.  Eng.  Pat. 
11,292,  July  13,  1889.     id. 

The  process  consists  in  gradually  adding  concentrated 
solutions  of  alkalis  to  the  fatty  or  oleaginous  material  while 
the  latter  is  heated  to  a  temperature  of  from  110° — 130°  C. 
'I'lie  whole  of  the  fat  and  the  whole  of  the  lye  undergo 
saponification,  and  no  elimination  of  secondary  lye  or 
oh  cciin  is  said  to  take  place. — ( I.  11. 


Apparatus  for  the  Purification  of  Lubricating  and  other 
Oils.  J.  Deuss,  Gladbaeh,  Germany.  Eng.  Pat.  13,324. 
August  23,  1889.     6d. 

See  under  I.,  page  35. 


Improvements  in  Soap.     W.  G.  Little,  Bexley.     Eng.  Pat. 
14,914,  September  21,  1889.     id. 

The  patentee  incorporates  soap,  when  in  the  form  of  paste, 
with  sawdust,  ground  wood,  or  wood  pulp. — C.  1'.  V. 
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Improvements   in   Disinfectants  and  Antiseptics,  and   in 
Disinfectant  and   Antiseptic   Soaps.      M.  Hargreaves, 
Preston.     Bng.  Pat.  18,460,  November  19,  1889.     Id. 
See  under  XVIII.  i '.,  page  61. 


Improvements  in   the  Separation  of  fats  from  Emulsion: 

C.  I>.   Hellstrom,  Stockholm,  Sweden.     Bng.   Pat.  9068, 

June  11,  1890.     C./. 

"  Is  an  emulsion   the  particles  of  fat  are  in  the  form  of 

spheres  of  very  different  sizes;  for  example,  in   milk,  the 

largest   are   of  aboul   20  times   greater   volume   than    the 

smallest.     Each   sphere  of  fal   is  surrounded  with  a  zone 

of  the  surrounding  liquid.     The  rone  lessens  the  dotation 

of  the  spheres  of  fat  in  proportion  to  the  size  of  the  latter, 

so  thai  the  small  Bpheres  no  longer  possess  any  dotation; 

these   cannol    1"-   separated    by   centrifugal   action   alone, 

except  when  the   larger  spheres  draw   them   in  n  manner 

with  them,     The  path  of  the  larger  spheres  through  the 

mass  under  the  influence  of  centrifugal  action  will  be  an 

unbroken   line.     When,  however,  the  mass  also  receiveaa 

motion  parallel  to  the  axis,  the  larger  spheres  which  possess 

flotation  will  on  account  of  their  small  density  receive  a 

relative  motion  in  an  axial  direction.     If  the  axial  motion 

continually  changes  its  direction  the  larger  spheres  will  travel 

in  a  zigzag  course  about  the  line,  which,  in  the  absence  of 

axial  movement,  would  have  been  the  path.    The  larger 

spheres  so  travelling  will  continually  collide  with  the  smaller 

spheres  of  fat,  which  on  account  of  the  surrounding  zones 

do  not  take  pari  in  the  relative  motion.    The  separation  of 

the  fal   is  rendered   more  complete   by  this  method.     As 

tin  axial  movement  in  the  mass  gives  rise  to  pressure,  the 

particles  will  coalesce  and  the  enlargement  of  the  at' first 

small  particles  of  fal  takes  place  fairly  quicklj  throughout 

the  mass.    On  the  surface  this  enlargement  of  the  Bpheres 

of   fat  i-  hastened   by  the   movements   originated   by  the 

axial    lion.     In   centrifugal   action   the   surface   places 

itself  normallj  to  the  resultant  of  the  centrifugal  force 
and  gravitation ;  if  there  he  also  axial  motions  the  surface 
tends  to  place  itself  normally  to  the  resultant  of  all  three; 
as,  however,  the  axial  motion  is  rariable  both  as  regards 
amount  and  direction,  the  particles  on  the  surface  have 
a  wavy  motion.  This  takes  place  quite  symmetrically 
round  the  axis,  so  that  a  section  which  is  placed  perpen- 
dicular to  the  axis  will  be  alternately  extended  and 
compressed,  and  bj  this  means  the  particles  of  fat  will 
be  made  to  unite.  Bj  each  union  of  two  spheres  a  portion 
of  the  liquid  which  envelopes  the  spheres  will  be  liberated  ; 
the  fat,  therefore,  is  more  thoroughly  freed  from  liquid 
than  by  centrifugal  action  alone. 


■•  When  the  temperature  of  the  emulsion  is  such  that  the 
fat  is  cool,  the  transition  to  a  firmer  state  of  aggregation 
i-  hastened  by  the  repeated  variations  of  pressure  :  if,  for 
example,  milk  i-  treated  at  a  temperature  under  j:t  C.  in 
tlii—  way,  butter  i-  produced.  With  continuous  inflow 
and  outflow  the  process  is  made  continuous." 

The  axial  movements  may  l>e  produced  by  various 
arrangement*.  The  annexed  drawing  gives  an  example. 
A  is  a  shaft  in  bearings  ('  (',  driven  bj  means  of  the  pulley  D. 
1'  i-  a  connecting  rod  connected  at  one  end  with  the  crank  H 

on  the  shall  A.  and  at  the  other  end  by  mean-  of  tin- 
pin-  n  with  the  sleeve  <■  on  the  axle  II  of  the  centrifugal 
machine.     A  and  c  are  collars  on  the  axle  of  the  centrifugal 

machine,  by  means  of  which  the  axle  receive-  rement 

from  the  connecting  rod.  The  axle  II  of  the  centrifugal 
machine  is  set  in  rotation  by  mean-  of  the  pulley  .1.  il  is 
a  pin  in  the  boss  of  the  pulley  .1.  which  pin  enters  a  slot  e 
in  the  axis  of  the  centrifugal  machine.  Thus  the  axle  II 
can  rotate  independently  of  the  axial  movement.  K  K  are 
bearings  for  the  axis  of  the  centrifugal  machine.  1.  is  the 
basket  of  the  centrifugal  machine,/  the  pipe  admitting  the 
emulsion,  ;/  the  outlet  for  the  separated  fat.  The  liquid 
passes  away  at  the  periphery  by  the  pipe  A  and  the  hole  i. 

— C.  !•'.  C. 


Improvements  in  the  Manufacture  of  Compressed  Cakes  oj 
Soap.  1'.  II.  Newton,  London.  From  the  Choese- 
brough  Manufacturing  Company.  Brooklyn,  l  S.A. 
Bng.  Pat.  '."'.l  i.  June  -jo.  1890.     6a*. 

Twiii-  of  soap  produced  by  the  present  method  of  oom> 
pression  are  wanting  in  homogeneity.  The  soap  is  cut 
into  blocks  of  a  length  less  than  that  of  the  cakes  into 
which  they  are  converted,  and  transferred  to  the  die.  The 
lir-t  action  of  the  die-  in  their  closing  movement  is  to 
displace  a  portion  of  the  soap  to  till  the  end  of  the  die-,  ami 
in  displacement  the  soap  is  bo  broken  up  thai  the  subsequent 
continued  compression  fails  to  make  it  uniform  in  density 
with  those  portions  which  undergo  compression  without 
displacement.  According  to  the  present  invention  the  bars 
of  Boap  are  cut  and  compressed  at  one  operation,  wherehj 

the  cakes  produced  are  said  to  he  perfecth  homogeneous. 

--('.  !■'.  ('. 


XIII.— PAINTS.  PIGMENTS.  VARNISHES. 
AND  RESINS. 

The  Painting  of  Iron.  Bng,  and  Mining  I.  lson,  50,  MR. 
To  prevent  paint  on  iron  from  scaling  off  in  large  Hake-,  the 
iron  surfaces  should  be  washed  before  anj  paint  i-  used,  and 
then  brushed  with  hot   linseed  oil.     When  the  objects  are 

small  and  bear  being  warmed,  thej    may    he  heated,  until  the 

linseed  oil,  with  which  they  are  brought  in  contact,  begins  to 
fume,  then  all  the  Burfacee  are  carefullj  brushed  wtth  the 

oil  and  allowed  to  cool.  They  ;ire  DOW  ready  tO  lake  the 
paint.      When  the  objects   are  too    large,  and  a  Warming  not 

to  he  recommended,  the  linseed  oil  must  he  put  on  very  hot. 

The  thin  liquid  oil  is  said  to  enter  into  all  the  pore-,  remove 
all  moisture  and  adhere-  so  firmly  to  the  iron  mat  fro-t.  rain, 
or  air  cannot  effect  a  separation.  To  iron  surfaces  oiled  in 
this  manner  the  paint  adhere-  well.  This  proceeding  i-  also 
to  he  recommended  for  wood  "Inch  is  exposed  to  the  open 
air. 


I'm    Sini;vne\   01    I'm-    FROM    1m'I-I"X-. 
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XIV-TANNING.  LEATHEE,  GLUE, 
SIZE. 


AND 


Tanning  Woods.     S.  S.  Arnaudon.     Monit.  Scient.  1890, 
34,  915—921. 

In  this  paper  the  author  treats  of  the  tanning  woods  obtained 
from  plauts  belonging  to  the  natural  order  Anacardiacete. 

Aslronium  or  Urundey. — The  plants  belonging  to  this 
genus  reach  a  considerable  size — up  to  20  metres  in  height 
and  1  •  5 — 2  metres  in  diameter.  They  occur  in  Central 
America,  particularly  in  Paraguay.  Several  species  are 
known,  such  as  Astronium  juglandifolium,  A.  urundeipao, 
A./ra.rinifolium,  and  others.  They  are  known  locally  by 
such  names  as  urundey-mi,  urundey- para,  urundey-pita, 
nrundey-herro,  and  urundey -nero. 

Wood  of  urundey-mi. — The  wood  of  this  species  is  more 
yellow,  and  lighter  in  weight  than  that  of  any  of  the  others. 
A  .")  per  cent,  decoction  is  brownish-red  in  colour  and 
deposits  a  precipitate  on  cooling.  On  treating  the  decoction 
with  various  reagents  the  following  results  were  obtained. 
Dilute  sulphuric  and  hydrochloric  acids  gave  an  orange 
precipitate.  Oxalic  acid,  the  same,  mixed  with  calcium 
oxalate.  Potash  and  ammonia  merely  darkened  the  colour 
of  the  extract.  Alum  gave  an  orange  yellow  precipitate. 
With  lime  a  large  orange-brown  precipitate  was  obtained. 
Aluminium  acetate  and  stannic  chloride  gave  orange 
precipitates.  Acetate  of  lead  yielded  a  brown  precipitate, 
turning  violet  after  a  time.  Sulphate  of  iron  gave  a  black 
precipitate.  Potassium  bichromate  turned  the  colour  of  the 
decoction  to  a  maroon  shade.  Sulphate  of  quinine  and 
gelatin  gave  voluminous  flocculent  brown  precipitates.  The 
tanning  power  of  the  wood  was  tested  by  digesting  5  sq.  cm. 
of  hide  with  5  grms.  of  the  ground  wood  and  250  cc.  of 
water  for  several  days.  The  hide  was  found  to  be  com- 
plete^' tanned  and  very  little  coloured.  An  extract  of  the 
wood  acted  equally  well,  but  the  hide  was  more  coloured  by 
it.  In  order  to  estimate  the  tinctorial  power  of  the  wood, 
various  materials  were  soaked  in  a  decoction  of  it,  exposed 
to  the  air  and  then  passed  through  a  bath  of  potassium 
bichromate  or  sulphate  of  iron.  The  materials  were  dyed 
deep  orange-red  and  black  respectively.  When  sulphate  of 
copper  was  employed,  a  dark  brown  colour  was  obtained. 
All  the  colours  were  unaltered  by  sunlight. 

Ufundey-herro. — The  wood  of  this  species  is  heavier  ami 
darker  than  the  preceding.  Under  a  magnifier  it  appears  to 
consist  of  gummy  layers,  incrusted  with  a  brown  colouring 
matter.  The  decoction  is  darker  than  that  from  urundey-mi, 
and  is  slightly  fluorescent.  In  other  respects  it  resembles 
the  latter. 

Mark  urundey. — This  wood  is  heavier  and  darker  than 
the  others  and  yields  a  larger  extract  to  water.  The  extract 
is  brownish-red  in  colour  and  rapidly  tans  hide. 

Urundey  hark. —  A  decoction  of  the  bark  is  orange-yellow 
in  colour,  and  throws  down  a  precipitate  on  cooling.  The 
extract  tans  bide  more  effectually  than  a  decoction  of  the 
wood,  but  the  resulting  leather  is  darker  in  colour.  In 
combination  with  potassium  bichromate,  or  a  salt  of  iron 
it  may  be  employed  to  dye  hides  and  fabrics  orange-red  or 
black. 

Wood  and  Lcaces  of  the  Molle. — Various  plants 
occurring  in  Central  America  bear  this  name.  Those  of 
use  in  tanning  are  the  molle  a  eurlir  (Vucaua  latifolia), 
the  molle  ispito  (Duvaua  prcecox),  the  aguaribay  (Schinus 
molle),  the  molle  dnlee  or  belter  'Lilhren  i/il/esi),  and  the 
molle  de  Costilla  'Schinus  terebenthifolium).  These  plants 
are  all  comparatively  small,  being  from  1  to  l'S  metres  in 
height.  The  leaves,  bark,  and  wood  of  most  of  them 
eontain  tannin. 

Schinopsis  Lorenlzii  Gris,  or  lied  Quebracho. — The 
common  Spanish  name  quebracho  or  quebracha  signifies 
"  break  hatchet,"  in  reference  to  the  great  hardness  of  the 
wood  The  quebracho  tree  grows  to  a  considerable  size. 
The  bark  is  thick  and  red  and  possesses  tanning  properties. 
A  gum,  resembling  gum  kino,  oozes  from    the    hark,  and   is 


also  disseminated  between  the  fibres  of  the  wood.  The  tree 
abounds  in  South  America,  particularly  in  the  sub-tropical 
regions.  The  wood  has  a  specific  gravity  of  1-260,  and  in 
contact  with  cold  water  imparts  a  bright'  orange  colour  to 
the  latter.  With  boiling  water  a  dark  orange  decoction  is 
obtained  which  deposits  on  cooling  a  reddish-orange 
sediment  consisting  almost  entirely  of  tannin.  The  freshTy 
cut  wood  is  bright  orange  in  colour,  but  on  exposure  it 
darkens  to  a  reddish  shade.  The  following  reagents  give 
precipitates  with  a  decoction  of  the  wood  : — Dilute  sulphuric 
and  hydrochloric  acids,  a  bright  orange,  the  liquid  ahove 
the  precipitate  being  clear.  Alum  added  to  an  alkaline 
decoction  throws  down  an  orange-red  lake.  Aluminium 
acetate,  a  yellowish  precipitate.  Stannous  chloride,  an 
orange-yellow,  and  stannic  chloride,  a  darker  precipitate. 
A  small  quantity  of  an  iron  salt  gives  a  blue-black  precipitate, 
whilst  an  excess  of  iron  salt  produces  a  grey  one.  Potassium 
bichromate  throws  down  a  voluminous  reddish-brown 
precipitate,  copper  salts  give  a  greenish  precipitate.  Acetate 
of  lead  throws  down  a  bright  precipitate,  and  in  the 
supernatant  liquid  basic  acetate  of  lead  produces  a  further 
precipitate.    Aluminium  sulphate  gives  a  greyish  precipitate. 

Quebracho  wood  contains  about  18  per  cent,  of  tannin. 
If  the  ground  wood  be  exposed  to  the  air  for  several  months, 
the  percentage  of  tannin  diminishes,  which  appears  to  be 
due  to  a  sort  of  resinification  setting  in.  The  extract, 
concentrated  to  30°  B.,  contains  50 — 56  per  cent,  of  tannin  ; 
the  dry  extract  contains  over  60  percent.  To  tan  100  kilos, 
of  fresh  hides,  150  kilos,  of  wood  costing  22-50  francs,  are 
required. 

The  same  quantity  of  bark  was  used  to  tan  eight  dozen 
sheep's  hides.  The  time  required  was  28  days.  Instead 
of  150  kilos,  of  the  wood,  60  kilos,  of  extract  at  30°  13. 
might  be  employed,  costing  31  francs.  But  as  one-third 
of  the  tannin  is  left  in  the  extract,  the  net  cost  would  to 
20-60  francs.  In  replacing  the  quebracho  wood  by  sumac, 
a  bale  of  the  latter,  costing  20  francs,  would  be  required. 
The  leather  produced  by  means  of  quebracho  wood  is, 
however,  greatly  superior.  It  has  more  body,  and  is 
stronger,  although  the  colour  is  somewhat  darker  than 
when  sumac  is  used.  Quebracho  wood  also  contains  a 
yellow  dye-stuff.  Hides  and  fabrics  may  be  dyed  a  bright 
yellow,  using  as  mordant  a  double  salt  of  tin  and  ammonia, 
mixed  with  potassium  bitartrate.  Wool  and  leather  have  a 
much  greater  affinity  for  the  colouring  matter  than  silk  or 
cotton.  In  conjunction  with  potassium  bichromate,  que- 
bracho wood  dyes  stuffs  a  fine  brown,  or  a  splendid  black 
is  obtained  by  substituting  a  mixture  of  ferrous  chloride 
and  pyrolignite  for  the  bichromate. 

Sumacs. — The  leaves  of  sumac  and  fustic  arc  already 
used  in  tanning.  The  woods  of  the  following  species  of 
Rhus  contain  tannin  : — li.  tiphina  (Virginian  sumac),  li. 
glabra,  li.  rhodanthemum,  H.  cotinus,  li.  elegans,  li. 
o.vyacanthoides,  in  appreciable  amount.  R.semialata  con- 
tains a  little  less.  Probably  the  following  species  of  Rhus 
also  contain  tannin  : — R.  Tahitense,  R.atra,  R.  thumbergii, 
11.  tomentosa,  R.  lucida,  li.  succedanea,  R.  serratum,  R. 
pcntuphilla,  R.  japoniea,  li.  radieans,  R.  toxicodendron, 
R.  viminalis,  &c  — H.  T.  P. 


Report  on  Gallic  and  Tannic  Acids.  Report  of  the  Central 
Laboratory  of  the  Italian  Customs  Department,  1886 — 
1889,  293—301. 
Undek  this  category  are  classed  powders  for  tanning, 
extracts  from  various  barks,  tannin,  and  the  like.  Gallic 
and  tannic  acids  are  classified  as  pure  and  impure,  and 
subject  in  the  first  case  to  a  duty  of  10  lire  per  quintal,  but 
in  tile  second  are  free.  It  is  further  laid  down  that  certain 
extracts  or  pastes  of  dye-woods  and  other  colouring  matters 
which  may  contain  a  proportion  of  tannic  acid  are  not  to 
be  included  in  this  class.  The  authors  remark  that  pure 
tannic  acid  in  the  exact  sense  of  the  word  does  not  occur  in 
commerce;  the  so-called  pure  acid  contains  a  greater  or 
less  proportion  of  impurity,  which  is  not,  however,  injurious 
for  practical  purposes.  The  Department  were  called  upon 
to  decide  as  to  whether  a  certain  extract  was  to  be  con- 
sidered  a   "  tanning   extract  "  or  colouring    matter,  in   the 
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first  case  being  exempt,  in  tin-  second  subject  to  a  duty  of 
12*50  lire  per  quintal. 

(if  tin-  methods  proposed  for  the  analysis  of  tannins, 
nee  ia  given  to  those  "f  LSwenthal,  modified  by 
Schroder,  and  of  Hammer,  improved  by  Simand.  (This 
Journal,  l- 

Analyses  an-  given  of  samples  sent  to  tin-  laboratory; 
one  case,  declared  a-  impure  tannin,  was  found  to  contiiin 
60*S9per  cent  of  tannin,  and   was  therefore  assessed  as 

commercially   pure,  while  two  others  del limited  impure 

gallic  acid  were  infusions  of  tannic  acid.— V.  H.  V. 


77,. 


XV.-MANURES,  Etc. 

PATENT. 
Production   of  Sulphate  of  Ammonia   (SO  V£T40) 


from  the  Nitrogen  of  Marshy  Moors  or  Meadow  I. ami 
Moors,  and  Apparatus  therefor.  W.  I..  Wise,  London. 
From  II.  Grouven,  Leipzig,  Germany.  Eng.  Pat.  1136, 
March  81,  1878.     (Second  Edition.)     Is.  3d. 

Si  e  under  VII.,  page  45. 


XVI.-SUGAR,  STARCH.   GUM,  Etc. 

a- and  P-Amgrins.    Their  Ethers  awl  Bromine  Derivatives. 

A.  Vesterberg.  Ber.  23,  3186—3190. 
'I'm  a-  and  0-amyrine  employed  in  this  research  were 
pp  pared  from  "  Manilla  gum-elemi,"  which  was  estimated 
n.  contain  20—25  per  cent,  "f  total  amyrins.  Of  tliis 
quantity  about  two-thirds  to  three-fourths  was  a  ,  and  the 
remainder  0-amyrin.  As  the  result  of  his  experiments  the 
author  adopt-  the  formula  I  ,11  ...till  for  the  amyrins. 
a- and  jS-amyrin  are  very  much  alike,  both  forming  Ion;;, 

silkv.   flexible   > lies,    fairly   soluble   in   benzene,   ether, 

glacial  antic  acid,  and  hot  alcohol,  difficultly  soluble  in 
ci. Id  alcohol  and  petroleum  spirit,  a-  and  0-amyrin  require 
for  solution  21*36  and  36"44  parts  ol  absolute  alcohol 
respectively,  n-amyrin  melts  at  1*1 — 181*5  C,  fl-amyrin 
at  193 — 194    C.     The)  are  both  dextro-rotatory. 

Dissolved  in  benzene — 

o-amyrin  (o)„    =     +  91'.')'.' 

0-amyrin  (o)„    =     +  99*81 

The  amyrins  are  most  probably  secondary  alcohols.  By 
the  action  of  phosphorus  penta-chloride  the)  are  converted 
into  dextro-rotatory  amgrilenes,  '  ',,11,,  Phosphorus 
pentoxide  converts  a-amyrin  into  levo-a-amt/rilene,  which  is 
isomeric  with  the  above.  The  amyrin  acetates  are  readily 
soluble  in  chloroform  and  are  both  dextro-rotatory. 

a-amgrin  acetati  •  tables,  melting  point,  22]   1 1. 

(a)„      =       +   77  . 

$. amyrin  acetate  form-  long  prismatic  crystals,  melting 
point,  286   <'.     (t.i„  l    78*6  . 

It-,-  oxidation  with  chromic  acid  they  yield  oxyamyrin 
„,,'',,',>.<     II, ;<  i. (    II  "  . 

Bromo-aromgrin,  I  ,,H  ,J!r.<  Ml.  Molting  point,  177 — ■ 
17s:  t'.  (a)„—  +  7'J*n.  Fairly  soluble  in  ether  and 
benzene. 

Bromo-a-amgrin  acetate,  <  ',,11. .lb  .(  II  i  >  Separates 
from  benzene  in  hexagonal  plates  •"  Sat  prisms  containing 
benzene.     Melting  point,  about  268   I 

Bromo-fi-amgrin  was  not  obtained  in  the  crystalline 
state.  It-  solution  solidified  on  cooling  t"  a  colourless  jelly. 
Melting  point,  about  182      186   < '. 

Bromo-0-amgrin  aeetate  forma  prismatic  crystals,  melting 
hi  238  C.  I'aiiU  soluble  in  petroleum  spirit.  The 
corresponding  a  compound  i-  ahn..-t  insoluble  in  petroleum 


spirit.  This  difference  in  solubility  may  be  utilised  to 
separate  a- and  9-amyrin.  For  tins  purpose  the  mixture 
of  the  acetates  is  brominated,  and  the  resulting  compound 
i-  simply  boiled  with  petroleum  -pirit. —  II.  T.  I'. 


Studies  nn  Starch.    K.  Zulkowski.    Ber.  23,  8295— rt2'.)7. 

TEtxauth6r,referringtoScheiblerand  Mi  ttelmeier's  paper  bear- 
ing theabove  title  (this  Journal  lS'.io,  1140—1141),  point-  ororl 
that  bis  own  researches  on  starch  have  not  been  mentioned 
by   them   in  their  historical  account   of  the  chemistry  of 

standi.  Tin-  results  obtained  by  the  author  arc  briefly  as 
follows : — Starch  i-  dissolved  bj  hot  glycerol,  being  coi 

luble  starch,  which  bj  further  heating  is  completely 
broken  down.  The  author  obtained  not  only  crythro-  and 
aohroo-dextrins,  but  a  series  of  bodies  increasingly  soluble 
in  alcohol,  i  Ine  of  them,  indeed,  was  soluble  in  a  mixture 
of  absolute  alcohol  and  ether,  from  which  solution  it  could 
he  precipitated  by  barium  hydrate. 

These  various  bodies  Mere  separated  by  mean-  of  their 
different  solubilities,  &c.  :  but  it  was  found  exceedingly 
difficult  to  remove  the  last  trace-  of  glycerol  from  the 
rarious  products,  po--il.lv  owing  t"  the  format'. in  ol 
glycerides.— B.  T.  P. 


Saccharine  Bodies  in  Fungi.     1".  Bourquelot.    Compt. 
Rend.  Ill',  578—580. 

Tin-  author  ha-  previously  pointed  out  that  in  order  to 
estimate  the  saccharine  matter  in  a  fungus  at  a  given  period 
of  its  growth  it  i-  necessary  t.>  arrest  the  life  of  the 
nn  at  that  period.  Further,  lie  has  proved  in  the 
oases  of  Lactarius  piperatus  and  Boletus  aurantiacus 
that  the  vegetative  processes  continue  for  some  boon 
gathering,  as  i-  evidenced  by  the  conversion  of  trehalose 
into  inannite.  In  the  present  paper  the  author  gives  the 
results  of  analyses  of  various  fungi  at  different  periods  of 
their  existence.  After  pointing  out  the  difficulty  of  dis- 
tinguishing in  certain  species  young  from  old  fungi,  the 
author  defines  the  adult  age  a-  that  at  which  the  head- 
open  out  and  the  -pores  form  and  commence  to  fall  down. 
In  the  ea-e  of  all  the  experiments  made  by  the  author  the 
fungus  was  treated  with  boiling  water  immediately  lifter 
gathering. 

A-  the  results  of  experiment-  on   18  different   species, 

l'J    species    were    found    to    contain    only   trehalose    in    the 

young  state.  At  a  more  advanced  age  these  species  con- 
tained either  inannite  only  or  els,,  both  niaiiuile  and 
trehalose  at  the  same  time. 

In  the  -in  Amanita  umppa  mannite  only  was 

I'., and  in  the  young  -tatc  i.t  the  plant.  Finally,  ill  two 
species,  Boletus  aurantiacus  and  Hgpholoma  fasciculare, 

after   d.  '    a    low     temperature    the    trehalose    wa- 

found  to   he   replaced    by  mannite.       The    author   i-  inclined 

tu   believe   there   ia  some  connexion   between  then 

an. I   lie  formation  of  the  spores.     In  boi sascs 

there   ia    further    complication    from    the    tad    ihat    the 

amount  of  glucose  i-  increased,  or  evei .  rtain  instanci  - 

that  glucose  i-  actually  produ 1. — A.  .1.  EC. 


Report  on  Sugars.     Report  of  the  Central  Laboratorj    of 
the  Italian  Customs  Department,  1886—1889,  ISO    192. 

Cane  Sugar. — A  description  i-  at  first  given  of  the  various 

typoa  "I    -lie;. u-  and  saccharin  -uh-tauec-    imported  int..  the 

kingdom.  For  a  long  time  past  tin-  Custom  house  tariff 
divided  imported  sugara  inn.  two  classes,  namely,  those  of 
a  whiter  colour  than  that  of  the  type  20  of  the  Dutch  -.ale, 
which  were  regarded  a-  refined,  ami  those  of  a  darker  -had., 
considered  a-  impure  sugars.  Thia  distinction  was  further 
confirmed  bj  a   reciprocal  treat)  a-Hungary  in 

i-;-     lint  the  protection  which  the  state  intended  to 
to  native  refiner)  became  the  object   of  considcrabli 
as  sugars,   imp. 'it.. I  as  crude  sugars,   were  coloured  i  ith  a 

little  lamp-black  or  molasses,  or  i c  rnrel)  aniline  yellow, 

sophistications  practised  under  the  vcr)  e)  ea  of  tin-  <  lustorn 
house  officials,  who  wen    powerless  in  the  matter.     Th< 
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Department  was  therefore  called  upon  to  determine  if  it 
were  possible  to  maintain  the  distinction  between  the  two 
classes,  adopting  some  criterion  other  than  colour.  At  the 
outset  it  was  shown  that  samples  of  the  same  standard 
according  to  the  Dutch  system  contained  most  variable 
proportions  of  sugar,  and  that  there  was  no  relation  between 
colour  and  percentage  or  rotatory  power.  A  large  number  of 
analyses  of  samples  from  various  countries  and  importers 
are  given  in  confirmation  of  this  view  ;  analyses  air  also 
given  of  samples  of  crude  sugars  in  relation  to  the  draw- 
back. The  results  are  discussed  with  especial  reference  to 
the  various  proposals  made  by  different  refining  firms  to 
the  Commission  of  inquiry  into  the  revision  of  the  tariff. 
The  conclusions  drawn  from  the  discussion  are  (1)  that  the 
systems  of  classification  by  colour  is  most  unjust  and 
unreliable;  (2)  that  the  greater  part  of  the  sugar 
imported  in  the  first  half  of  the  year  1887  had  a  polarisa- 
tion value  greater  than  95  (French  scale)  ;  (3)  that  samples 
of  a  less  value  were  colonial  sugars,  intended  for  the  more 
needy  classes,  and  formed  a  small  fraction  of  the  total 
importation;  (4)  that  the  objections  raised  by  Signor 
Depretis  in  the  report  of  1887  against  the  saccharimeter 
system  are  ill-founded,  especially  as  other  governments, 
viz.,  those  of  France,  Holland,  and  the  United  States  have 
adopted  the  system. 

Other  Sugars. — Milk  sugar  is  referred  to  the  first  class, 
but  grape  sugar  and  maltose  to  the  second;  sugars  from 
fruits  and  invert  sugar  are  included  under  the  head  of  grape 
sugar.  The  Department  fear  that  attempts  will  be  made  to 
introduce  invert  sugar  as  starch  syrnp. 

The  Drawback. — In  188G  the  Government  conceded  to 
the  sugar  refiners  a  drawback  upon  the  import  duty  of  crude 
sugars  to  be  refined  in  the  country  and  subsequently 
exported.  Certain  questions  arose  as  to  the  interpretation 
of  the  regulations,  especially  with  regard  to  the  meaning  of 
the  word  "  richness  "  as  the  effective  quantity  of  saccharose, 
in-  the  quantity  which  could  be  obtained  from  a  crude  sugar, 
and  secondly,  whether  the  loss  of  lj  per  cent,  on  purification 
was  to  be  calculated  on  the  crude  product  or  on  the  yield. 
The  Department  decided  that  the  concession  might  be  made 
in  terms  of  the  crude  sugar,  and  interpreted  the  word 
"richness"  to  mean  the  theoretical  yield,  which  is  obtained 
by  subtracting  from  the  polarisation  value  double  the  weight 
of  the  salts  and  the  amount  of  reducing  sugar,  but  without 
deducting  the  loss  on  refining.  The  methods  adopted  for 
the  analysis  if  crude  sugar  as  practised  in  the  Central 
Laboratory  and  in  the  Provincial  Laboratory  of  Genua  are 
given  in  full,  as  also  those  for  the  determination  of  rattinose 
in  beetroot  sugar.  As  regards  the  latter  the  method  based 
upon  its  conversion  into  mueic  acid  is  not  accurate  within 
0'29  per  cent.,  but  by   the  polariscope  the  value  may  be 

determined  by  means  of  the  following  formula,  R  =  *        '. 

in  which  R  is  the  percentage  of  raffinose,  A  the  polarisation 
value,  and  Z  the  percentage  of  saccharose  determined  by 
Clerget's  inversion  formula. 

It  appears,  however,  that  a  large  joint  stock  company  were 
dissatisfied  with  the  regulations  of  the  drawback,  and  the 
matter  was  again  referred  to  the  authors  of  the  report.  It 
was  then  decided  that  "the  yield  from  a  crude  sugar  after 
refining  shall  be  calculated  by  subtracting  from  the 
polarisation  value  three  times  the  weight  of  sulphated  ash, 
and  twice  the  weight  of  the  glucose  when  equal  to  or  less 
than  2  per  cent.,  but  if  more,  then  once  the  weight  only. 
From  the  number  thus  obtained,  which  represents  the 
theoretical  yield,  the  li-  per  cent,  loss  shall  be  deducted,  and 
on  this  number  the  tax  shall  be  paid,  no  account  being  taken 
of  decimals  less  than  0'  5."  Finally  the  regulations  proposed 
by  the  Sugar  Bounty  Convention  held  in  Loudon  in  1888 
are  given  in  full. 

Glucose. — The  tariff  distinguishes  between  solid  glucose 
which  pays  66  lire  per  quintal,  and  liquid  glucose,  paying 
50  lire  ;  starch  syrup  pays  40  lire.  By  a  law,  February  12, 
1SSK,  glucose,  which  had  not  been  subjected  previously  to  a 
manufacture  tax,  pays  ISO  lire.  The  methods  adopted  for  the 
analysis  are  described. 

The  process  used  for  the  detection  of  saccharin  proposed 
by  Girard  are  given  fully,  and,  it   is  pointed   out  that  thev 


are  sufficiently  delicate  to  prevent  any  chance  of  sophisti- 
cation. Another  method  proposed,  which  gives  satisfactory 
results,  is  as  follows  : — An  ethereal  or  petroleum  extract  is 
evaporated  after  addition  of  a  certain  quantity  of  nitric 
acid  to  dryness  in  a  water-bath :  a  small  fragment  of 
caustic  potash  added,  and  the  mass  moistened  with  two  or 
three  drops  of  water.  A  colouration  is  produced  varying 
from  blue  to  reddish  purple. 

The  tariff  report  refers  to  the  category  of  starch  syrup 
extracts  of  malt  and  barley,  which  have  been  neither  con- 
centrated nor  dried ;  but  if  dried  so  as  to  resemble  burnt 
syrups  they  are  classed  under  sweetmeats.  A  sample 
declared  as  liquid  glucose  was  found  to  be  a  concentrated 
malt  extract,  while  another  labelled  as  "  Malz  extract 
Gesundheits  bier  "  was  referred  to  as  medicinal  drugs  not 
specified. — V.  H.  V. 


XVII.-BREWING,  WINES.  SPIRITS.  Etc. 

The  Treatment  and  Storage  of  Heer.     A.Hartley.    Trans. 
Institute  of  Brewing,  4,  38 — 51. 

I  Cask  Selection. — Whether  the  casks  are  previously  ex- 
amined by  the  coopers  or  not,  they  should  always  be  passed 
by  the  best  available  man  in  the  cellar  prior  to  racking. 
In  large  breweries  there  must,  of  course,  be  several 
passers- in,  and  it  is  never  advisable  to  allow  one  man  to 
pass  very  many  casks  at  a  time.  The  sense  of  smell 
becomes  deadened,  and,  from  sheer  inability,  he  will  be 
sure  to  pass  many  that  he  would  have  rejected  at  an 
earlier  period  of  his  work. 

A  very  prevalent  trouble  during  the  warmer  mouths  is 
the  tendency  to  acidity  or  sharpness.     These  sharp  casks 

!  are  fatal  to  the  stability  even  of  quick-running  beers,  such 
casks  should  be  soaked  in  a  hot  solution  of  salt  and  soda. 
After  emptying  and  rinsing,  they  should  be  well  treated 
with  sulphurous  acid,  with  the  object  of  destroying  the 
acid  ferments  in  the  pores  of  the  timber.  After  rinsing 
with  sulphurous  acid,  the  casks  should  he  left  some  few 
hours  tightly  corked  and  bunged  ;  they  can  then  be  steamed 
out  ready  for  use.  t  'ask  sharpness  is  often  intensified  by 
allowing  the  empties  to  lie  about  exposed  to  the  heat  of 
the  sun,  when  the  film  of  residual  beer  is  very  prone  to 
acidification,  owing  to  the  influence  of  air  and  high 
temperature  combined. 

Racking. — This  is  done  either  direct  from  the  primary 
fermenting  vessel,  or  from  the  dropping-square,  or  from  the 
settling-  or  racking-back.  If  cleansing  in  a  secondary  vessel 
be  deemed  advisable,  it  can  be  best  accomplished  in  the 
dropping-square,  which  retains  its  natural  covering  of  yeast. 
The  transference  of  finished  beer  from  vessel  to  vessel  is 
most  prejudicial,  owing  to  the  oxidation  to  which  it  is 
exposed.  But  upon  the  dropping  system  the  beer  is  in 
more  or  less  active  fermentation  when  the  change  takes 
place,  and  it  is  at  any  rate  supersaturated  with  gas  which 
reduces  the  absorption  of  air.  Racking-backs  are  in  many 
plants  essential  as  a  means  of  collecting  the  contents  of 
several  primary  fermenting  vessels.  They  are  most  con- 
venient for  blending  purposes.     It  is  hardly  necessary  to 

i  remark  that  the  beer  should  be  led  into  these  backs  at  the 
bottom,  so  that  fobbing  and  consequent  oxidation  may  be 
as   much  as  possible  prevented.     From  whatever  class  of 

!  vessel  the  casks  are  filled,  it  is  important  to  avoid  absorption 
of  air.  Racking  with  the  ordinary  hose  or  stocking  is  most 
objectionable,  on  account  of  the  fobbing  which  occurs  by 
reason  of  the  delivery  end  floating  on  the  surface  of  the 
rising  beer.  To  obviate  this,  it  is  a  good  plan  to  attach  a 
tinned  metal  thimble  to  the  end  of  the  hose,  of  sufficient 
weight  to  keep  it  in  position  close  to  the  bottom  of  the  cask, 
the  length  of  the  hose  being  adjusted  with  this  object. 

Cask  Hops. — They  have  four  principal  influences,  which 

I   are  exerted  upon  the  flavour  and  aroma  of  the  beer,  and 

I  upon  its  stability,  condition,  and  clarification.  They  affect 
condition  in  two  ways,     They  undoubtedly  carry  with  them 
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into  the  beer  certain  ferment  organisms,  which  must  to  seme 
extent  influence  the  secondary  fermentation.  It  is  probable 
that  in  this  respect  their  influence  is  not  always  a  desirable 
one,  and  that  some  of  those  unpleasant  flavours  that  are 
noticeable  in  dry-hopped  beers  might  he  traced  t..  these 
organisms.  It  would  he  a  great  improvement  it'  the  hops 
could  be  washed,  or  in  some  way  sterilised  before  they  are 
used.  Hut  the  cask  hops  have  another  ami  very  direct 
effect  upon  secondary  fermentation,  which  is  due  to  the 
increased  agitation  of  the  beer  whenever  the  casks  are 
moved.  The  influence  of  motion  on  fermentation  is  an 
accepted  fact,  and  is  probably  chiefly  due  to  the  bringing  of 
fresh  volumes  of  wort  or  heer  into  direct  contact  with  the 
yeasl    cells,  and   to   the    dispersing  of   the  exhausted  l lia, 

and  retarding  products  of  fermentation  which  surround  them. 
With  regard  to  the  influence  of  cask  hops  upon  clarifica- 
tion, this  is  rather  a  mechanical  than  a  chemical  one.  There 
are  many  who  hold  closely  to  the  idea  that  clarification 
depends  upon  tin-  hop  tannic  acid.  The  author  maintains 
that  the  action  of  finings  is  independent  of   this  body.      The 

influence  of  the  hops  is  of  chief  importance  in  promoting 
tl„.  spontaneous  brightness  of  the  beer.    Thej  afford  a  large 

amount  of  surf; attraction  whereby  the  semi-soluhle  and 

floating  particles  in  the  heer  are  removed  from  suspension. 
In  tie-  author's  opinion  the\  help  to  keep  the  coagulated 
•gelatin  in  a  compact  mas*,  :,nd  so  prevent  it  from  breaking 
up  into  lumps  which  bo  often  constitutes  a  trouble  with 
running  beers  that  are  not  dry-hopped. 

Secondary  Fermentation  and  Condition. — The  secondary 
or  cask  fermentation  is  of  tie-  hi^lo -t  importance  in  the 
production  of  our  best  qualities  of  ales  The  aim  of  the 
brewer  now  is  t<>  accelerate  the  cask  fermentation  as  much 
as  possible, and  to  bring  his  ales  into  ripe  condition  with  the 
least  possible  delay.     Healthy   cask   fermentation   is   now 

known  to  depend  upon  the  actii I   secondary  yeasts,  of 

which  there  aie  several  types  ami  mixtures,  giving  rise  to 
different  characteristics  and  Savours.  During  the  slow  ami 
prolonged  fermentation  in  cask,  the  palate  of  the  beer  is 
greatly  modified   by  the  products  of   tin-  e ndarj  uh-n. 

ami  the  formation  of  various  ethers  which  give  that  peculiar 

vinous  character  to  stored  beers.     Secondary  fermentation 

is  also  of  the  ui -t  importance  in  regard  to  the  clarify  ing 

capacity  of  lueis.  it  is  often  found  that  beers  which  are 
more  or  less  dull  after  fining  when  fresh,  readily  become 

brilliant    after    a    few  weeks'  Btorage    in   cask.      Apart    from 

flavour  and  brilliancy,  cask  fermentation  is  essential  to  thai 
briskness  or  gassiness  usually  expressed  by  the  term  eon 

ilititi and    which    is    due    principally    to    the   action    of 

secondary  and  bottom  ferments  upon  the  malto  dextrin  in 
the  heer.'  These  ferments  have  ili.  power,  not  possessed  h.v 
the  primary  types,  of  breaking  down  tin  malto-dextrin  into 
maltose,  which  is  then  fermented.  Consequently  in  natural 
,a-k  fermentation  malto-dextrin  plays  a  principal  part.  This 
body  not  only  imparts  fulness  and  head,  bul  also,  by  its 
gradual  decomposition,  promotes  the  steady  evolution    ol 

gas,  causing  the  heels  to  retain  their  life  on  tap. 

The  addition  of  syrup  or  priming  has  two  principal  effects 

namely,  the  imparting  of  a  lusciousnese  to  running  beers, 

ami  the  accelerating  of  those  cask  changes  upon  which  the 
flavour  and  briskness  of  stored  beers  depends.  It  is  often 
dangerous  to  employ  priming  in  running  ales  during 
summer,  especially  if  thej  are  insufficiently  dean,  as  the 
primary  Mast  cells  are  rendered  too  active,  and  unhealthy 
cask  fret  is  promoted.  In  winter,  quick-running  beers  are 
usually  much  improved  bj  priming,  if  the  \,-;i-i  is  in  healthy 
condition.  If  there  is  a  preponderance  of  unsuitable 
fermeiits.it  is  unwise  in  stimulate  their  action,  and  when 
beers  are  a  little  out  of  health  priming  ha-  usually  to  he 

dropped.      The    two    principal    objects    may  he    attained    by 

two  different  classes  of  syrup.     Cusciousness  bj  a  solution 

of  invert  sugar,  "hah  also  mis  as  a  stimulant  to  i' III. i. ii  : 

and  rapid  condition  or  briskness,  where  sweetness  is  an 
objection,  by  glucose  priming. 

The  action  of  the  secondary  y<  ists  in  breaking  down 
the  malto  dextrin,  m  Inei.  ina.v  i>e  supplemented  bj  the 
employment  of  a  cold  watei  extract  of  malt.  So  powerful 
is  the  diastase  thus  obtained  that  hall  a  pound  of  grisl  has 
a  distinct  influence  on   loo  barrels  of  heer.     Tin-  quantity 

-hould  he -teeped    ill    I  wo  pint-  of   water  for  some  "is  hours 


and  then  strained.  The  diastase  liquor  is  afterwards  added 
to  the  racking-hack,  and  well  roused  in.  If  there  is  no 
racking-back,  and  no  opportunity  of  adding  it  to  a  large 
bulk  id  heer,  it  can  he  mixed  with  several  gallons  of  heir, 
and  the  correct  proportion  added  to  each  cask.  With  a 
sufficiency  of  malto-dextrin  in  his  worts,  the  brewer  thus 
has  ;1  further  means  of  determining  the  condition  of  his 
beers.  If  intended  for  lengthy  storage  he  will  wait  for  the 
gradual  degradation  of  the  body  by  the  cask  ferments.  If 
he  requires  rapid  condition  he  will  employ  cold  malt 
extract  at  racking.  The  practice  of  adding  malt-flour  as  s 
priming  to  -touts  is  a  ven  old  one,  hut  it-  true  significance 
has  only  been  recently  discovered.  It  acts  similarly  to  the 
cold  water  extract  of  malt,  hut  the  latter  is  decided!] 
preferable,  especially  for  ales,  owing  to  the  absence  of  husky 
particles. 

Beers  that  are  hopped  should  always  he  well  rolled  every 
day  for  about  a  week  before  they  arc  topped  up  and  shived 
down,  s,i  thai  the  hops  may  he    thorough!)   soaked,  ami   the 

maximum  of  absorption  attained.  After  shiving,  tiny 
should  again  be  rolled,  daily  if  possible,  for  at  least  a  week 
before  they  are  stacked  away. 

Cleansing  in  Trade  Casks. —  By  cleansing  is  meant  the 
elimination  of  the  residual  primary  yeast  before  the  casks 
an-  shived  or  bunged.     The  beers  are  racked  a  day  ortwo 

earlier  than  is  customary  on  the  ordinary  system,  and  the 
temperature  should  not  he  cut  down  quite  so  low.  They 
are  racked  into  cask  with  a  little  life  left  in  them,  so  that 
the  primary  yeast  may  work  out  as  much  as  possible  through 
the  bung  hole.  The  casks  need  slight  topping  up  once  "i 
twice  a  day  for  a  day  or  so.  and  it  is  remarkable  what  an 
improvement  this  slight  amount  of  cleansing  makes  in  the 
flavour  ami  eventual  brilliancy  of  beers  so  treated.     This 

system  also  gives  very  good  results  with  pale  ales,  with 
which  cleanness  is  so  highly  important.  If  these  ales  are 
thus  worked  it  becomes  necessary  to  postpi the  introduc- 
tion of  the  lions  until  the  process  of  cleansing  is  finished. 
This  may  he  several  days.  A  little  ale  has  to  he  syphoned 
out  to  make  mom  for  them,  and  it  is  more  convenient  to 
wet  them  lirst.     After  the  addition  of  the  hops,  the  casks 

should  be  bunged  and  rolled  occasionally  for  a  few  ilai  - 
longer  before  they  are  topped  up  and  shived.  In  breweries 
where  it  is  difficult  to  attain  satisfactory  cleanness  ai 
racking,  this  system  is  recommended,  as  it  is  undoubtedly 

prejudicial    for   the  beers  to   be  closed   down  with  any  large 

p,i  eei i' age  of  primal  \  j  east  remaining  in  suspension. 

Preparation  for  Bottling. —  Preliminary  cleanness  is  very 
important  in  the  ease  of  beers  intended  for  bottling. 
Unless  sufficient  brightness  at  racking  has  been  secured, 
the  process  just   referred  to  is  very  beneficial.     Indeed,  it 

may  be  improved   upon    h\     bunging   down    and    rolling    the 

casks  well  every  daj  prior  i.»  being  topped  up.  The 
agitation  of  rolling  enhances  the  assimilative  capacity  of  the 
yeast,  ami  the  elimination  of  those  bodies  that  cause  undue 
yeast    growth    in  bottle.     In   the   production  of   beers  fot 

botttling     it     is     most     Important    that    there    should    he    a 

minimum  of  matter  that  either  comes  out  of  solution 
dining   tin-   bottle  fcrineiiiai ion  or  stimulates   unnecessary 

veasl    reproduction.       Tins    e--eiili.il    cleanness    can    only  be 

satisfaetoi  il\  accomplished  bj  the  aid  of  sound  and  \  igorous 
secondary  fermentation  in  cask.     After  shiving,  beers  for 

this    purpose    should    be    rolled    with    more    than    ordinary 

assiduity,  with  a  view  of  obtaining,  if  possible,  spontaneous 
clarification,  the  verj  best  proof  of  natural  cleanness.     Hut 

it  often  happens    that    heels  which    arc  comparatively  clean 

ami  have  passed  through  their  a ndary  fer utation,  will 

nut  drop  sufficiently  brilliant  for  bottling  in  the  time 
required.  Recourse  must  then  be  had  to  lining.  Hut  it  is 
a  mistake  to  suppose  that  beets  are  fit  for  bottling  simply 
because  they  go  bright  with  finings,  unless  they  have 
undergone  cask   fermentation.     New  beers  are  certain   to 

i   heavy    deposit,  ami    are    very  likely  to  be  cloudy  in 
bottle.      There  is  ;,  somewhat   popular  idea  that  beers  should 

be  flattened  before   they  are  bottled.     The  excess  ,if  gag 

iiiu-i  be  lei  off  through   porous  peg-,  bul  tie 

should    in-   taken   to   exclude   anj    air,  which   is   fatal   to 

brilliancy.      If    tilling    ha-    to    I"     resorted   to,   the-   smallest 

efficient  quantity  should  be  added,  ami   the  casks  should  I" 

allowed  lo  settle  foi  at  least  a  week. 
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Temperature. — For  pale  ales  and  stock  beers  a  moderate 
one  of  about  55°  F.,  when  it  can  be  maintained,  is  the  most 
satisfactory.  Temperature  has  a  decided  influence  upon 
the  flavours  developed  during  cask  fermentation,  in  the  same 
way  as  during  primary  fermentation.  Cellars  that  receive 
running  beers  may  be  somewhat  warmer  than  those  used 
for  stock  and  pale  ales  ;  but  it  is  not  advisable  to  allow  the 
temperature  to  much  exceed  that  which  may  be  expected 
in  the  cellars  of  the  consumer,  for  in  winter  there  is  danger 
of  chilling,  after  fining,  which  causes  lack  of  brilliancy. 
This  effect  of  temperature  reduction  is  the  result  of  bodies, 
that  are  only  just  soluble  at  higher  temperatures,  coming 
out  of  solution.  The  cleaner  the  beers  the  less  likely  this 
trouble.  The  heat  of  the  beers  at  racking  ought,  as  a  rule, 
to  be  a  few  degrees  lower  than  the  likely  temperature  of  the 
store.  Stock  beers  may  well  be  several  degrees  below,  as 
the  rise  in  heat  will  cause  expansion,  and  so  prevent  ingress 
of  air  through  crevices  in  the  casks. 

Fining  and  Sampling. — The  use  of  old  beer  for  this 
purpose  is  unsound  both  in  theory  in  practice.  The  main 
point  to  be  observed  in  the  manufacture  of  white  finings  is 
sufficiently  lengthy  steeping.  Good  fiuings  caunot  be  made 
in  a  hurry.  The  glass  should  be  steeped  for  at  least  a 
month  before  it  is  passed  through  the  finest  sieve.  It  is  a 
good  plan  to  put  the  steep  through  a  coarse  sieve  as  soon 
as  the  glass  is  soft  enough,  as  further  softening  is  much 
hastened.  If  a  little  water  is  added  daily,  and  the  mixture 
is  kept  well  roused  up,  it  is  usually  ready  for  coarse 
sieving  in  about  a  fortnight.  In  regard  to  quantities  and 
proportions,  much  of  course  depends  on  the  quality  of  the 
glass,  which  may  be  very  variable.  With  good  lYnang 
leaf  a  gallon  and  a  half  of  sulphurous  acid,  and  one  pound 
of  tartaric  acid  may  be  used  for  every  seven  pounds  of 
glass.  These  quantities  should  make  two  barrels  of  white 
finings  with  the  daily  additions  of  water  made  up  to  a 
definite  strength.  This  can  be  tested  by  the  viscosity 
tester,  the  time  occupied  by  a  definite  volume  of  finings  in 
passing  through  a  small  hole  giving  the  comparison 
required.  A  definite  working  standard  can  thus  be  easily 
fixed. 

Colour. — The  question  of  colour  is  in  many  breweries 
a  troublesome  one.  Standard  sample  bottles  are  very 
useful,  and  may  be  made  with  orange  aniline  dye  and 
caramel  mixed.  These  bottles  must  be  made  up  with  half 
methylated  spirits  to  prevent  settlement  and  loss  of  colour. 

Yeast-Pressing  — Where  there  is  a  good  proportion  of 
stout  and  porter,  there  is  no  trouble  in  working  off  pressings 
at  a  good  profit.  It  is  most  important  that  yeast  should 
not  be  allowed  to  get  stale,  and  in  some  smaller  breweries 
this  is  the  tendency.  The  most  satisfactory  plan  is,  of 
course,  to  press  every  day,  and  certainly  it  should  not  be 
done  less  often  than  twice  a  week.  In  summer,  if  pressings 
have  to  be  kept  some  few  days  before  blending,  salicylic 
acid  is  the  best  thing  to  use  as  a  preservative.  Sulphites 
give  an  unpleasant  flavour  and  smell. 

Waste. — Waste  is  a  most  unsatisfactory  thing  to  deal 
with.  When,  however,  there  is  a  demand  for  aged  beers, 
there  is  not  any  trouble  in  getting  rid  of  it  at  a  good  profit : 
but  in  many  breweries  it  is  impossible  to  dispose  of  the 
entire  waste  of  a  public  trade  by  blending,  without  prejudicing 
the  character  of  the  beer.  It  often  pays  best  to  allow  so 
much  per  barrel,  and  to  refuse  to  receive  the  waste.  When 
they  can  be  worked  up,  it  is  usual  to  vat  them,  and  if  this 
is  done,  the  more  hops  that  are  added  to  the  vat  the  better. 

Returns. — The  working  up  of  returns  also  requires  great 
attention.  There  are  four  different  kinds  :  acid,  flat,  turbid, 
and  easky.  The  working  off  of  flat  returns  is  the  easiest  of 
all.  They  can  be  added  direct  to  running  beers.  Casky 
returns  are  practically  impossible  to  deal  with,  and  are  best 
turned  down  the  drain.  Some  forms  of  turbidity  are  very 
difficult  to  overcome.  They  are  improved  very  often  by 
intermixture  with  acid  ones,  but  when  much  is  returned  on 
this  account,  it  is  not  wise  to  blend  sours  with  them,  as  the 
acidity  may  increase,  and  so  enhance  the  difficulty  of 
blending  with  mild-flavoured  ales.  Hopping,  as  suggested 
in  the  ease  of  waste,  is  the  best  treatment,  combined  with 
rolling  when  the  quantity  is  not  sufficient  for  vatting.  Time 
usually  brings  brightness,  and  until  this  has  been  tried  they 


should  not  be  worked  off.  Acid  returns  need  very  careful 
working  off.  They  may,  of  course,  be  neutralised,  but  this 
treatment  requires  considerable  skill,  and  is  not,  in  mv 
opinion,  very  satisfactory.  They  may  be  heavily  treated 
with  salicylic  acid,  to  prevent  them  from  becoming  worse. 
The  returns  of  each  day  should  be  regularly  tasted  and 
sorted,  and  the  casks  should  he  marked  for  special  treatment 
according  to  the  complaint  :  if  sour,  for  soaking,  if  easky,  for 
the  cooper.  All  little  lots  should  be  turned  into  odd-aud-end 
casks,  no  ullages  should  be  left  on  hand,  and  everything 
should  be  done  to  release  as  many  of  the  trade  casks  as 
possible.  If  the  quantity  is  large  enough  to  employ  a  vat, 
the  returns  should  be  pumped  over  at  the  earliest  opportunity. 
Everything  that  is  fit  to  use  up  at  once  should  be  immediately 
blended  off.  Acid  and  turbid  returns  must  remain  in  cask 
or  vat  until  practically  bright.  By  daily  supervision  of  the 
returns,  it  is  possible  to  greatly  facilitate  working  up,  and 
to  avoid  a  great  deal  of  unnecessary  trouble  and  loss. 

Preservatives. — With  good  malts,  sound  mashing  systems, 
and  thorough  cleanliness,  preservatives  are  seldom  required, 
'  but  with  doubtful  materials,  the  judicious  employment  of 
antiseptics  is  advantageous.  If,  however,  they  are  added  in 
excess,  much  more  harm  than  good  accrues,  on  account  of 
their  retarding  influence  on  cask  condition,  which  is  so 
important  in  regard  to  stability.  The  basis  of  most  pre- 
servatives is  some  sulphite,  or  mixture  of  sulphites  and 
salicylic  acid.  Salicylic  acid  is  very  useful  in  many  cases, 
especially  for  running  beers  brewed  from  low-class  materials. 
But  for  ales  that  are  required  to  come  into  early  condition, 
I  it  is  not  satisfactory.  There  is  an  impression  that  the 
j  antiseptic  power  of  the  sulphites  depends  upon  their  affinity 
I  for  oxygen,  and  that  they  owe  their  action  to  the  absorption 
of  oxygen  existing  in  the  beer.  But  the  change  from  the 
sulphite  to  the  sulphate  is  practically  a  very  slow  process, 
and  there  is  a  large  excess  of  oxygen  in  the  beer  that  cannot 
be  attracted  by  the  small  amount  of  preservative  employed  ; 
their  antiseptic  action  must,  therefore,  be  due  to  some  more 
direct  influence  upon  the  organism.  The  sulphates  and 
chlorides  present  in  brewing  liquors  are,  of  course,  very 
important  natural  preservatives,  and  the  additions  that  are 
often  made  to  the  liquor  are  very  useful,  both  directly  and 
indirectly,  in  promoting  the  stability  of  the  finished  beers. 
But  of  all  preservatives,  cleanliness  is  the  best,  and  without 
it  stability  and  character  are  unattainable. 

Cleanliness. — In  regard  to  the  cleanliness  of  racking- 
rooms  and  cellars,  much  depends  on  their  construction. 
Cement,  concrete,  or  granolithic  flooring,  and  glazed  tile 
walls  are,  of  course,  the  nearest  to  perfection.  The  surfaces 
of  these  departments  ought  all  to  be  constructed  so  as  to 
admit  of  thorough  washing  with  a  hose.  Plain  brick  walls 
and  old  timber  should  be  repeatedly  washed  with  a  mixture 
of  freshly-burned  lime  and  chloride  of  lime,  the  latter  at 
the  rate  of  about  one-sixth.  For  the  flushing  out  of  drains, 
chloride  of  lime  is  very  useful.  It  is  a  good  plan  to  mix 
some  with  cold  water  in  an  old  cask  at  the  rate  of  about 
four  pounds  per  barrel.  Add  one  pint  of  sulphuric  acid, 
previously  diluted  in  a  wooden  bucket  with  cold  water. 
Allow  the  cask  to  remain  for  some  few  hours  tightly  bunged, 
and  then  empty  down  the  drain.  All  wooden  vessels,  such 
as  troughs  and  shoots,  should  be  frequently  scalded  out, 
and  occasionally  painted  over  with  sulphite  of  lime.  Beer 
mains  should  have  steam  connexions,  and  they  should  be 
steamed  out  every  time  they  are  used.  India-rubber  hoses 
are  somewhat  difficult  to  keep  clean.  They  must  be  flushed 
with  cold  liquor  after  use,  and  then  hung  up  to  dry.  It  is  a 
bad  plan  to  coil  them  up  when  damp.  Hot  liquor  cannot  be 
used  for  hoses  without  doing  harm,  and  this  is  a  great 
disadvantage.  They  may  occasionally  he  charged  with  a 
weak  solution  of  permanganate  of  potash  without  injury. 
All  racking-stockings  should  be  scalded  out  every  night, 
and  hung  up  to  dry,  and  a  strict  rule  should  be  made  of 
having  all  filling  and  topping-up  cans,  and  buckets,  well 
washed  every  evening,  and  set  in  a  rack  to  drain.  For  the 
cleansing  of  wooden  vessels,  such  as  vats  and  racking-backs, 
powdered  pumice-stone,  laid  on  wet  upon  the  brush,  as 
suggested  by  Aldous,  is  very  useful.  Slate  vessels  can  also  be 
cleaned  with  it.  For  vessels  of  either  material  an  occasional 
coating  of  sulphite  of  lime  is  beneficial. — J.  H. 
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PATENTS. 

Improvements  in  the  Manufacture  of  Degerminated, 
Flaked,  Boiled,  ami  Torrefied  Maize  to  be  used  for 
Brewing  ami  Distilling  Purposes,  and  also  as  a  Pre- 
pared   ami    Cooked  Food,  and   in    Apparatus  employed 

therein.  I.  White,  Belfast.  Eng.  Pat.  I7,s:u,  Novem- 
ber 2,  1X89.  8</. 
The  maize  is  first  thoroughly  cleaned  in  the  usual  way. 
The  smaller  grain-,  amounting  to  one-third  of  the  entire 
bulk,  are  sifted  out  ami  the  remaining  larger  grains  then 
thoroughly  moistened  in  order  to  toughen  the  germs  and 
make  them  more  readily  detachable  from  the  "grits_"or 
Btarchy  parts  of  the  grains.  The  damp  maize  containing 
about  25  per  cent,  of  water  is  passed  between  a  roller,  making 
about  500  revolutions  per  minute,  ami  a  fixed  segment,  the 
curvature  of  which  is  the  same  as  thai  of  the  roller.  The 
roller  may  have  a  diameter  of  liO — 30  inches.  The  fixed 
segment  and  roller  are  provided  with  concave  undi  r-cul 
flutes  or  grooves,  the  edges  of  the  Antes  pointing  upwards 
and  downwards  respectively.  The  Antes  of  the  roll  have  a 
lead  of  about  I  inches.  The  distance  between  the  edges  of 
adjoining  Antes  is  about  one-sixth  of  an  inch  in  the  case 
of  the  roll,  and  abont  one-eighth  of  an  inch  in  the  case  of 
the   Bcgment.     By   means  or  this  apparatus   the  maize  is 

determinated  more  thoroughly,  and  less  fine  meal  is 
produced  i  whilst  a  greater  proportion  of  husk  is  left  on  the 
"grits,"  thus  leading  to  better  drainage  in  the  mash-ton. 
The  mixture  of  grits  and  germs  is  freed  from  flour  by 
sifting,  the  germs  being  subsequently  removed  by  treatment 
in  any  Buitable  washer.  The  degerminated  grits  are  cooked 
by  boiling  or  any  other  known  means,  a  suitable  yeast-food 

being  added  at  this  Stage.      The  grits  are  then  partially  dried 

and  passed  between  rolls  under  great  pressure,  the  rolls 
revolving  at  the  relative  Bpeeds  of  lour  and  five  respectively, 

B\     this    ans   the    Hakes   are   made    thinner    and    larger. 

Finally  the  Bakes  are  torrefied,  when  they  are  lit  for  use. 

—  11.  T.  I'. 


Apparatus  for  Use  in  Rectifying  Spirits  and  other 
Matters.  B.  1  loir  and  J.  [Trommel,  Galicia,  Austria. 
I  ng  Pal  20,434,  December  19,  1889.  Bd. 
Tiik  apparatus  consists  of  a  series  of  columns,  each 
divided  into  a  number  of  compartments  by  dome- 
shaped  partitions,  communication  between  the  various 
chambers  being  made    by    a    Bhorl  pipe    or  hole  in   each 

,1., The  top  of  each  column  ia  connected  bj  a  pipe  to 

the  base  of  the  next  column  in  series.  The  lower  pari  of 
ea.li  chamber  is  joined  to  a  tube  which  carries  off  the 
condensed  matters  into  a  common  main,  or  otherwise.  In 
jomc  oi    ail  ol   the  chambers  of  each  column   there  is  a 

-tack    of    condensing    blocks    placed   On    a    perforated    false 

bottom.     These  blocks  are  made  of  some  smooth  non  porous 

Bubstance,  and  may  In'  of  spheroidal,  cylindrical,  polj al, 

eedgi  Bhapcd,  or  other  suitable  pattern.  They  are  pierced 
in  various  directions,  the  perforations  being  either  straight 
or  curved,  the  object  being  to  increase  the  area  of  the 
condensing  surface  a-  mnch  as  possible  without  impairing 
it-  smoothness.  This  apparatus  i-  -aid  to  require  no 
J  cooling,  tie-  air   sui  the   vessels  being 

sufficient   for  this   purpose,      The   mosl   efficient    refining 

action    is    obtained    when    the    perforation-    in    the    Mo,  L- 

cross  one  another,  like  the  meshes  of  a  net.  i  it  course,  the 
block- and  perforations  are  made  of  sufficient  size  to  avoid 
capillar;  action  betwci  u  the  adjacent  surfaces, — II.  T.  I'. 


Improved  Method  of  anil  Apparatus  fa    Obtaining  an 

Accelerated    Fermentation    and    Producing    Spa 

Drinks,     v..   Edwards,   London.      Prom   P.  Rofmeister, 

Munich, Germany,    lie   Pat. 678, January  14, 1890.   id. 

In,    invention  consists  in  apt  ferment   used  over 

a  large   surface  ii rsed    in  the   liquid   to  be  fermented. 

For  this   purpose  the   fermenting   vessel  t-  provide, l  with 

a    large    number    of    diaphragms,    bar-,    band-,   or    -trips, 

blj    consisting   ol    some   pure   tasteless    fabric.     In 

.,|d,  i   to  take  up  a-  little  vat    -pace  a-  po--ible    the    BUppOrU 


are  made  very  thin,  anil  the  surfaces  are  placed  in  an 
inclined  position,  and  in  some  eases  perforated  to  allow  of 
the  read)  escape  of  the  carbonic  acid.  Descriptions  and 
drawings  of  several  forms  of  fermenting  vessels  constructed 
on  the  above  principle  are  given.  The  fermentation  of  wine, 
beer,  &C,  is  started  a-  follows :  The  ferment-supporting 
Burfaces  are  sprinkled  with  old  must,  beer,  &C,  and  the  tun 
i-  closed  and  a  current  of  air  aspirated  through  the 
apparatus  for  :if.  hour-.  The  must,  wort  or  other  liquid  is 
then  rim  into  the  tun,  when  fermentation  >oon  commences. 
Or,  the  arrangement  of  surfaces  may  be  at  once  placed  in  a 
fermenting  liquid,  with  the  result  that  fermentation  will  be 
considerably  accelerated.  In  order  to  produce  sparkling 
drinks  the  tun  and  its  ferment -carriers  are  placed  in  a  strong 
vessel  provided  with  a  lid,  which  i-  titled  with  a  pressure 
gauge,  tap,  and  man-hole.  After  fermentation  the  liquid 
may  he  drawn  oil  through  a  tap  at  the  bottom,  which 
Communicates  with  the  fermenting  vat.  Two  forms  of  the 
above  apparatus  are  described.  According  to  temperature 
and  other  factors,  a  pressure  of  4 — "i  atmospheres  is 
developed  in  a  period  of  1  —  6  days.  If  fermentation  has 
been  carried  on  slowly  (:i — f>  days)  the  wine  may  be  drawn 

off    quite    bright,    provided    the    apparatus     has    been     kept 

at  rest. 

The  use  of  ferment-bearing  surfaces  i-  of  great  importance 
to  breweries.     Fermentation  can  be  carried  on  at  a  lower 

temperature  than  usual,  and  since  fermentation  goes  on 
rapidly,  a  smaller  number  of  vessel-  will  suffice.  The 
invention  will  also  be  of  great  value  to  distilleries,  leading 
to  a  considerable  economj  in  time.  The  losses  whion 
usually  occur  owing  to  the  passage  of  unfermented  matter 

into  the  wash,  and  to  acid  let nn  ntatlon-  produced  at  the 
expense     Of     alcohol,     will    be      entirely    prevented    by     the 

rapid  fermentations  at  comparatively  low  temperatures 
obtainable  by  the  nscofthis  system.  The  working  efficiency 
of  the  apparatus  increases  with  its  age  ;  only  the  deposits 
on  the  surfaces  should  be  withdrawn  about  every  two 
months.— H.  T.  1'. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.1.)— rilKMISTKY   OF  FOOD. 

Report  on  Confectionery  and  Preserves  with  Sugar  and 
Honey.  Report  of  the  <  antral  Laboratory  of  the  Italian 
Customs  Department.  1886—1889,  198—881. 

An  Bubstances  belonging  to  the  category  are  subject  to  a 
dun  of  lmi  lire  per  quintal.  Thus  no  analyses  of  im] 
goods  are  required,  but  in  the  case  of  exported  goods  a 
drawback  is  allowed  for  the  -agar  used  in  the  manufacture, 
and  the  Administration  reserve  the  right  of  determining  the 
amount  of  sugar  bo  a-  to  assess  the  goods,  itm  qui 
have  arisen  with  regard  to  tamarinds,  tea-biscuits,  and  farina, 
of  which  tamarinds,  containing  less  than  38  per  cent,  of 

-accliarin   matter,  pay  7  lire   per  quintal,  bill,  if  inor.  .  the] 

arc  assessed  as  confectionery}  tea-biscuits  pay  45  lire  per 

quintal  (gt  ncraJ  duty  |,  and  48  lire  (conventional  dutv  with 
Switzerland),  provided  that  they  do    not    contain  more  than 

is  poi  cent,  of  Bugar;  Farina,  which  i-  defined  a-  "ali- 
mentary  substances   for    infants,   composed   ol    tin    same 

material  a-  tea-bisCUitS,"  provided    that  tlie  -near,  naturally 

present  and  added,  dm-  not  exceed   10  per  cent.,  pays  as 

biscuits,  but   if  mole,  a-  eonfi  et  loiicry. 

A-  regards  tin  drawback  on  exported  good-  a  table  is 
given  of  the  various  rcbatements  allowed  bj  the  different 
regulations  since  the  yi  in  superior  and  inferior 

kmd-  of  candied  fruits,  plain  and  flavoured  chocolate, 
condensed  milk,  mustard,  vermouth,  preserved  cbesnuts, 
ami  citrate  of  magnesia. 

The  general  criteria  on  which  the  rebatement  i-  based 

are  also  discussed,  and  i,  .a  lit  alteration-  iiotilb  d. 
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The  method  for  the  detection  and  analysis  of  various 
sugars,  when  separate  and  mixed,  are  also  fully  discussed, 
and  the  instructions  laid  down  by  the  German  Custom- 
house regulations  are  also  given. 

Results  are  also  quoted  of  analyses  of  tamarinds,  farina, 
candied  fruits,  and  tea-biscuits,  which  were  made  in  the 
Laboratory  ;  short  observations  are  made  on  certain  especial 
samples. 

Various  methods  for  the  analysis  of  condensed  milks  are 
discussed,  and  a  note  is  given  by  A.  Bignamiui  on  a  method 
for  determining  cane  sugar  invert  and  milk  sugars  when 
present  in  the  same  liquid.  The  method  is  briefly  as 
follows  :  (1)  A  portion  of  the  liquid  is  heated  with  a  slight 
excess  of  Fehling's  solution  until  the  reduction  d'je  to  the 
milk  and  invert  sugar  is  complete  ;  (2),  the  nitrate  from  the 
precipitate  is  acidified,  the  excess  of  copper  removed  by 
barium  hydrate  :  the  cane  sugar  is  then  inverted  and  the 
cupric  oxide  reducing  power  again  determined ;  (3),  in 
another  portion  equal  to  that  taken  in  (1),  the  cane  and 
milk  sugars  are  first  inverted  and  the  cupric  oxide  reducing 
power  determined.  Then  from  the  known  cupric  oxide 
reducing  powers  of  the  invert  and  milk  sugars  the  factors 
for  the  requisite  simultaneous  operations  are  determined. 
Experience  in  the  Laboratory  has,  however,  shown  that  milk 
sugar  is  not  inverted  by  hydrochloric  acid  under  the  con- 
ditions usually  adopted. 

In  tables  analytical  results  are  given  of  samples  of 
condensed  milks  exported  from  July  1886  to  March  18S8, 
when  the  drawback  allowed  was  78-50  lire  per  quintal,  and 
from  March  1888  to  July  1889,  with  a  drawback  of  90  lire. 
In  the  first  period  the  calculated  total  of  cane  sugar 
was  250 '034,520  kilos.,  corresponding  to  rebatement  of 
196,277-10  lire,  and  in  the  second  period  307,631-03  kilos., 
with  a  rebatement  of  276,867-91  lire. 

The  regulations  of  the  drawback  on  the  so-called  citrate 
of  magnesia  are  the  same  as  those  of  condensed  milks  ; 
analyses  of  exported  samples  are  given.  The  calculated 
amount  of  cane  sugar  in  the  former  of  the  above  periods 
was  2,112-97  kilos.,  corresponding  to  a  rebatement  of 
1,658-68  lire,  and  in  the  latter  6,299-48  kilos.,  with  rebate- 
ment of  5,669-53  lire.— V.  H.  V. 


PATENTS. 


Improvements  in  the  Manufacture  of  Degerminated, 
Flahed,  Boiled,  and  Torrefied  Maize  to  be  used  for 
Brewing  and  Distilling  Purposes,  and  also  as  a  Pre- 
pared and  Cooked  Food,  and  in  Apparatus  employed 
therein.  J.  White,  Belfast,  Eng.  Pat.  17,434,  Novem- 
ber 2,  1889.     8rf. 

See  under  XVII.,  preceding  page. 


Improvements  in  the  Preparation  of  Malted  Sweet  Foods, 
Confections,  and  the  like.  W.  Paterson,  Glasgow.  Eng. 
Pat.  0333,  April  25,  1890.     6<I. 

A  thick  syrup  of  any  suitable  sugar  or  mixture  of  sugars  is 
carefully  neutralised,  for  which  purpose  bicarbonate  of  soda 
is  most  convenient.  The  syrup  is  then  concentrated  until 
its  boiling  point  reaches  325°  F.,  or  until  a  suitable  con- 
sistency is  obtained.  The  boiled  sugar  is  poured  out  on  a 
slab  and  allowed  to  cool  to  167° — 185°  F.,  when  a  quantity 
of  malt  extract,  previously  heated  to  110J  F.  on  a  water-bath, 
is  thoroughly  mixed  with  it.  20 — 30  per  cent,  of  malt 
extract  is  the  most  suitable  amount  to  use,  and  on  no 
account  must  the  temperature  be  allowed  to  exceed  185°  F. 
Any  colouring  or  flavouring  agent  added  at  this  stage  must 
be  previously  neutralised.  In  fact,  the  patentee  lays  great 
stress  on  the  perfect  neutrality  of  all  the  materials  em- 
ployed. The  mixture  is  finally  moulded  into  an}7  suitable 
shape  and  preserved  in  well-corked  bottles. — H.  T.  P. 


Improvements  in  the  Method  of  Treating,  Preserving,  and 
Packing  Raiv  Flesh  Meat,  BeeJ,  Veal,  Mutton,  Lamb, 
Pork,  and  the  Stomachs,  Bellies,  Feet,  and  Tails  of 
Coics,  Bulls,  Oxen,  Calves,  Sheep,  Lambs,  and  Swine. 
E.  Eardley,  J.  G.  Cochrane,  and  E.  Weild,  Manchester. 
Eng.  Pat.  12,065,  August  1,  1890.     6d. 

After  slaughtering  and  quartering  the  animals,  they  are 
stitched  in  canvas,  allowed  "  to  set,"  dipped  in  an  antiseptic 
solution  of  borax,  boracic  acid,  permanganate  of  potash  or 
other  material,  then  plunged  in  or  covered  with  sweet  warm 
fat,  lard,  tallow,  paraffin  wax,  or  other  suitable  composition. 
Stomachs,  bellies,  and  feet,  &c,  after  being  thoroughly 
washed  and  scalded,  are  dried  in  a  hydro-extractor  and  then 
treated  as  above,  except  that  they  are  not  covered  with 
canvas.  Tails  are  allowed  to  cool  and  then  treated  like 
the  stomachs,  &c.,  omitting  the  scalding.  The  barrels  and 
packing  cases  are  painted  with  antiseptic  solution,  then  with 
the  lard  or  other  composition  as  above.  — J.  M.  H.  M. 


(.8.)— SANITARY  CHEMISTRY. 

PATENTS. 

An  Improved  Method  of  and  Means  for  Purifying  the 
Waste  or  Impure  Matters  from  Tanneries,  Factories, 
Dyeworks,  or  similar  or  other  Sources.  J.  W.  Calvert 
and  J.  Chaffer,  Leeds.  Eng.  Pat.  18,946,  November  26, 
1889.     6</. 

See  under  I.,  page  36. 


Improved  Apparatus  for  Filtering  Sewage  and  other 
Liquids.  W.  Birch,  Manchester.  Eng.  Pat.  4732, 
March  26,  1890.     8d 

Ax  endless  filtering  baud  travelling  through  guide  rollers 
traverses  the  bottom  of  a  trough  into  which  the  liquid  to  be 
filtered  is  conducted  by  a  pipe  and  spreader.  Underneath 
the  baud  is  a  grid  in  which  are  small  flush  guide  rollers,  and 
small  rollers  are  also  employed  to  keep  down  the  upper 
surface  of  the  band.  On  emerging  from  the  trough,  covered 
with  sludge,  the  band  is  conducted  over  a  concave  support 
against  which  it  is  brushed  or  squeezed  at  intervals  by  a 
small  roller  having  a  backward  and  forward  motion  as  well 
as  one  of  rotation.  The  band  is  by  this  means  freed  from 
sludge  and  surplus  water. — J.  M.  H.  M. 


(  C.)— DISINFECTANTS. 
PATENTS. 

Improvements  in  Disinfectants  and  Antiseptics,  and  in 
Disinfectant  and  Antiseptic  Soaps.  M.  Hargreaves, 
Preston.  Eng.  Pat.  18,460,  November  19,  1889.  id. 
Chlorophexols  and  similar  compounds  are  formed  by 
treating  carbolic  and  cresylic  acids,  vegetable  tar,  and  the 
like  with  chlorine  gas.  Or  the  alkali  salts  of  these  chloro- 
phenols  are  formed  directly  by  the  action  of  bleaching 
powder  or  alkaline  hypochlorites  upon  the  phenols  in 
presence  of  water. 

The  chlorophenols  or  their  salts  are  mixed  with  absorbents 
such  as  carbonate  of  lime  (as  obtained  from  causticising 
soda),  sawdust,  sand,  &c,  to  form  disinfecting  powders, 
and  with  soap  to  form  disinfectant  soaps. — J.  M.  H.  M. 


An  Improved  Compound  for  Disinfecting  and  other 
Purposes.  H.  H.  Lake,  London.  From  \V.  F.  Limes, 
Philadelphia,  U.S.A.  Eng.  Pat.  12,323,  August  6, 
1890.     id. 

A  disinfectant  and  moth  preventive  composed  of  oil  of 
camphor,  "  naphthaline,"  and  caustic  soda.  The  camphor 
oil  is  boiled  with  soda  and  the  "  soap "  mixed  with 
"  naphththaline  "  and  moulded  into  cakes,  lozenges,  &c. 

—J.  M.  H.  M. 
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XIX.-PAPER,  PASTEBOARD,  Etc. 


Colloidal  <  'ellulose.  Papier  Zeitung,  1890,  778. 
A  substance  bearing  tin-  Dame  of  colloidal  cellulose  baa 
been  prepared  by  treating  dried  cellulose  with  sulphuric  aeid 
of  50  Ii.  It  i»  a  gelatinous  translucent  mass  which  retains 
its  condition  for  an  indefinite  ton.-,  even  in  the  presence  of 
an  excess  of  acid,  provided  no  rise  of  temperature  take 
place.  At  1  'ii  (  '.  it  is  quickly  converted  into  dextrin.  The 
pun-  substance  can  he  freed  from  aeid  by  treatment  with 
water  anil  alcohol  and  drying  at  a  low  temperature.  It  then 
gives  with  water  a  milky  fluid  which  can  he  filtered  and  ' 
suffers  no  change  even  after  the  lapse  of  several  days,  or  I 
on  boiling.  It  is  somewhat  more  soluble  in  hot  than  in  cold 
water.  Its  solution  appears  orange-yellow  by  transmitted 
lij_'ht,  and  a  100  nun.  layer  is  dextro-rotatory  to  the  extent 
of  0'7.r>.  The  solutionis  precipitated  by  the  addition  of 
small  quantities  of  sulphuric  aeid,  nitric  aeid,  sodium  chloride, 
and  lead  acetate;  large  quantities  of  alcohol  produce  the 
same  effect.  It  docs  not  become  coloured  on  the  addition 
of  iodine,  nor  does  it   reduce  enpric  solutions.     The  residue 

left  on  evaporation  is  in  the  form  of  a  shining  film  which 
swells  up  and  dissolves  in  water.  Prolonged  treatment  with 
sulphuric  acid  of  .'<.")  1!.  or  short  exposure  to  acid  of  60  1!., 
renders  it  insoluble  in  water,  dextrin  being  formed  at  the 
same  time,  Well-dried  colloidal  cellulose  undergoes  nitra- 
tion in  much  the  same  way  as  the  ordinary  variety,  and  the 
product  is  only  distinguishable  from  the  substance  before 
nitration  by  being  somewhat  less  translucent. 

These  properties  of  colloidal  cellulose  elucidate  various 
facts  observed  in  connexion  with  ordinary  parchment  paper. 
Certain  weak  parchment  papers  yield  soluble  cellulose  on 
treatment  with  boiling  water,  whereas  the  stronger  sorts 
arc  not  attacked  ;  doubtless  a  stronger  acid  is  used  in  the 
preparation  of  the  latter,  whereby  the  soluble  cellulose  at 
first  formed  is  reconverted  into  the  insoluble  variety. 
Parchment  paper,  therefore,  appears  to  consist  of  a  network 

of  ordinary  cellulose  filled  ill  with  colloidal  cellulose.  This 
is  borne  out  by  the  fact  that  filter  paper  treated  on  both 
sides  wilh  soluble  Cellulose  and  rolled,  much  resembles  the 
product  as  usually  manufactured. —  1!.  Ii. 

PATENTS. 

Improvements  in  or  Connected  with  Breaking  uml  Beating 
Engines  used  in  making  Paper  Pulp.    J.  II-   Annan* 

dale,  I'olton.  Eng.  Pat.  i  1,558,  September  1C,  1889.  Gd. 
Tin.  invention  is  applicable  to  breaking  and  beating  engines, 
in  which  the  operating  roll  works  in  a  casing  entirely 
Closed,  excepting  the  inlet  and  discharge  openings.  It 
consists  in  discharging  the  pulp  from  the  engine  against  a 
head  or  back  pressure  by  extending   a   discharge  pipe  from 


the  outlet  up  some  feet  higher  than  the  machine,  the  pulp 
being  delivered  from  the  top  of  such  pipe.  The  height  of 
this  outlet  is  adjustable  so  as  to  secure  the  best  effect  under 
various  conditions  both  as  regards  materials  operated  upou 
and  the  rates  of  feed,  &c.  of  the  roll.— C.  F.  C. 


Improvements  in  Boilers  for  ike  Manufacture  of  Sulphite 
Cellulose  and  in  the   Method  of  Treating  the   Same. 

C.  Kellner,  Vienna,  Au-tria.      Eng.  Pat.  4959,  .March  89, 
1890.     8,/. 

The  improved  boiler  is  provided  with  jackets  composed  ^  a 

number  of  separate  parts,  easily  rcinov  able  w  hen  it  is  desired 

to  inspect  the  boiler.     The  space  between  boiler  and  jacket 

is  tilled  with  a  liquid  of  high  boiling  point,  which  is  heated 
to  and  maintained  at  a  temperature  somewhat  higher  than 
thai  in  the  boiler  or  digester  which  contains  the  wood  and 
the  bisulphite  solution.  The  specification  describes  and 
illustrates  a  stationary  and  a  revolving  digester  filled  In  the 
abo\  e  manner. 

The  inventor  also  claims  an  internal  lining  consisting  of 
pi. ue-  of  tempered  glass :  these  may  be  fixed  by  means  of  a 
mixture  of  equal  parts  of  Portland  cement  and  sand,  or  of  a 
"  mixture  of  quartz  powder,  glass  powder,  tire-tile  powder, 
brick  powder,  carbonate  of  lime,  phosphate  of  lime,  and 
soluble  glass." — C.  I'".  C. 


Process  >>l  Modifying  tin'  Properties  of  Fibres  used  in  the 
Manufacturt  «/'  Paper.  C.  Kellner,  Vienna,  Austria, 
ling.  Pat.  .".128,  April  2,  1890.     0,/. 

The  inventor  claims  that  cotton  ami  COtton-like  fibrous 
materials  are  modified  so  as  to  resemble  linen  by  boiling 
under  pressure  (3  atmos.)  with  weak  solutions  of  certain 

acid  salts,  such  as  the  bisulphites  of  the  alkalis  or  sulphate 
of  alumina.  On  the  Other  hand  linen-like  fibrous  materials 
aiv  modified  t"  resemble  COttOB  by  boiling  under  pressure 
wilh  weak  alkaline  solutions.  The  inventor  also  claims  that 
these  modifications  arc  produced  by  saturating  the  fibrous 
materials  with  solutions  of  sails,  such  as  nitrates  or  sulphates, 
and  causing  the  pulp  so  impregnated  to  pass  between  two 
metallic  cylinders  connected  with  the  poles  of  an  electric 
current  generator. — <'•  P.  ('. 


Improvements  in  tin  Process  of  and  Means  foi  the  Manu- 
facture "f  ( 'ellulose  with  tin-  Aid  if  tin  Electric  ( 'muni. 
C.  Kellner,  Vienna,  Austria.  Eng.  Pat  5420,  April  9, 
1890.     Mi/. 

Tin-:   pies, nt    invention   is   a   simplification   of    Eng.    Pat. 

15,942  "i    1886    ithi-  Journal,  1*88.  182),   for  the  Bame 

purpose,  ill  that    it    dispenses  with  the  aid  of   heat  and  with 


M  vxi  i  \,  ii  in   in   Cellulose  bx  the  Am  it  Elki  raoLYsis. 
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the  employment  of  closed  vessels.  The  reduction  of  wood 
to  cellulose  is  effected  by  treatment  in  a  suitable  apparatus 
with  the  products  of  the  electrolysis  of  certain  metallic 
chlorides.  The  disposition  of  the  parts,  i.e.,  decomposing 
vessels  and  electrolyser,  is  shown  in  the  accompanying 
figure.  The  wood,  in  large  pieces,  is  charged  into  the 
middle  of  the  vessel  K.  The  decomposing  liquid  is  carried 
from  the  electrolyser  li,  through  the  pipe  D,  into  the  vessel 
k',  concentric  with  K.  In  the  bottom  of  K  is  an  agitator 
which  causes  a  circulation  of  liquid,  and  continuously 
removes  the  cellulose  disintegrated  from  the  surface  of  the 
wood.  The  liquid  carrying  the  suspended  cellulose  over- 
flows into  the  annular  casings  A4,  through  siphon  pipes  m 
into  revolving  conical  sieve  drums  M,  from  the  wider  end 
of  which  the  cellulose  is  discharged  in  the  form  of  pulp, 
while  the  liquid  passes  through  the  sides  of  the  drums  into 
the  gutters  m' ,  and  thence  through  pipes  E  into  the 
reeombining  tank  a.  n  is  a  small  steam  pipe  for  keeping 
the  liquid  about  the  ordinary  temperature  during  cold 
weather,  while  n'  communicates  witli  the  atmosphere. 

— C.  F.  C. 

Improvements  in  the  Manufacture  of  Coloured  Paper. 
.).  II.  Carpenter,  Chicago,  and  C.  E.  O'Hara,  New 
York,  U.S.A.  Eng.  Pat.  634$,  April  25,  1890.  id. 
Thk  patentees  claim  the  process  of  manufacturing  coloured 
paper,  which  consists  in  applying  colouring  matter  to  the 
gulp  while  on  the  wire  of  the  machine,  the  result  being  to 
produce  shaded  and  clouded  tints  either  in  one  or  a  mixture 
of  several  colours,  an  endless  variety  of  colour  effects 
beiDg  so  obtained. — C.  F.  C. 


.-1  New  or  Improved  Absorbent  Writing  Paper.    P.  White- 
side, Preston.     Eng.  Pat.  G458,  April  28,  1890.    4</. 

The  invention  consists  "  in  making  the  paper  with  a 
sufficiently  hard  and  smooth  surface  for  comfortable 
writing,  but  the  process  of  calendering  the  paper  is  not 
used  to  so  great  an  extent  as  is  the  case  in  the  highly-glazed 
non-absorbent  papers." — C.  F.  C. 


XX -FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Rose-Oil.     W.  Markownikoff.     Ber.  23,  3191. 

Thk  author  has  investigated  the  nature  of  Bulgarian  rose- 
oil.  The  results  obtained  are  as  follows  : — The  stearoptene 
which  separates  from  the  oil  melts  at  36"5°  C,  and  has  all 
the  properties  of  a  paraffin.  It  is  perfectly  odourless  and 
has  no  influence  on  the  commercial  value  of  the  oil.  The 
elceopteue  consists  of  a  mixture  of  two  bodies,  Cl0H;„O  and 
C10HlsO,  of  which  only  one,  forming  the  bulk  of  rose-oil, 
possesses  an  alcoholic  nature. — H.  T.  P. 


Cytisin.  A.  Partheil.  Ber.  23,  3201— 3203. 
The  author  recommends  the  following  process  for  the  pre- 
paration of  cytisin,  which  occurs  in  the  seeds  of  Cytisus 
laburnum.  The  coarsely-powdered  seeds  are  extracted 
with  alcohol  containing  hydrochloric  acid.  The  alcohol  is 
distilled  off,  and  the  residue  dissolved  in  water  and  filtered 
through  a  wet  paper  in  order  to  separate  the  fatty  oil.  The 
filtrate  is  treated  with  acetate  of  lead,  which  removes  the 
greater  part  of  the  colouring  matter.  The  filtrate  from  this 
is  rendered  alkaline  with  potash,  and  shaken  out  with  amy) 
alcohol.  From  the  amyl  alcohol,  dilute  hydrochloric  acid 
removes  the  alkaloid,  and  the  solution  thus  obtained  yields 
the  chloride  (still  highly  coloured)  on  evaporation.  Cold 
absolute  alcohol  removes  almost  the  whole  of  the  colouring 
matter  from  the  solid  salt,  and  by  subsequent  repeated 
crystallisation  from  water  the  salt  is  obtained  in  well-formed, 
colourless,  transparent  crystals.  The  platinum  double  salt, 
<  'MIIuX.,().H;PtClfi,  forms  fine  golden  yellow  needles. 
Wheu  heated  it  is  decomposed  without  previous  melting. 
It  is  easily  soluble  in  water.  The  gold  double  salt, 
CjiH14NjO.  HAnCl.,.  is  slightly  soluble  in  water,  and  melts 
with  decomposition  at  212 — 213°  C. — H.  T.  P. 


Isocinchonine.  O.  Hesse.  Annalen,  260,  213 — 226. 
Isocinchonine,  C19Hj.vN\,0,  can  be  easily  prepared  by 
dissolving  commercial  cinchonine  sulphate  (30  grms.)  or 
the  free  base  in  dilute  (from  1  :  5  up  to  10)  sulphuric  acid 
(150  grms.),  and  keeping  the  solution  for  24  hours  at  the 
ordinary  temperature,  or  heating  it  at  60D — 80°  for  six  hours. 
The  solution  is  then  poured  into  cold  water,  excess  of  soda 
carefully  added,  and  the  product  extracted  with  a  large 
volume  of  ether  ;  after  evaporating  a  considerable  quantity 
of  the  ether,  the  residual  solution  is  kept  for  some  time  at 
the  ordinary  temperature,  whereon  crystals  are  deposited. 
The  ethereal  solution  is  then  decanted  and  evaporated 
completely  to  obtain  the  isocinchonine,  which  quickly 
solidifies ;  the  crystalline  product  is  pressed  and  then 
purified  by  recrystallisation  from  ether  or  by  converting  it 
into  the  crystalline  hydrochloride,  and  decomposing  this  salt 
with  soda.  It  melts  at  125°,  is  readily  soluble  in  acids  and 
most  neutral  solvents  except  water,  and  is  levo-rotatory.  It 
forms  with  acids  both  neutral  and  acid  salts  which,  as  a 
rule,  crystallise  well.     The  hydrochloride — ■ 

C19H?2^0.HC1  +  H20 

loses   its  water  of  crystallisation  at   140° — 150°,  and   melts 
at  201°. 

The   crystalline    deposit    referred    to    above    is    always 
obtained,  although  only  in  very  small  quantities,  when  com- 
J   mercial  neutral  cinchonine  sulphate  is  employed,  it  consists 
;   principally  of  hydrocinchouine  and  apociuchonine.     These 
two   compounds   can   be   separated   from   one   another  by 
I  dissolving  the  mixture  in  concentrated  sulphuric  acid,  and 
•   heating  the   solution  at  80° — 100J  for  a  few  hours,  or  by 
I  dissolving  it  in  dilute  sulphuric  acid  and  adding  potassium 
permanganate  drop   by  drop  until  a  permanent  colouration 
is  produced.     If  the  freshly  precipitated  alkaloids  are  then 
treated  with  ether  the  apocinchonine   passes  for  the  most 
part    into   solution,  whilst    most    of    the   hydrocinchouine 
remains    undissolved,  and    can    be  obtained   in    a  perfectly- 
pure   condition   by  means  of  its  sulphate.     It   is  possible, 
therefore,  to  isolate  the  hydrocinchonine   present  in  com- 
mercial cinchonine  sulphate  without  the  aid  of  potassium 
permanganate.     Even  if  the  salt   or  base  employed  in  the 
preparation  of  isocinchonine  is  free  from  hydrocinchouine, 
when   it   is   treated   with    sulphuric  acid   and   the  solution 
kept  for  24  hours,  a  small  quantity  of  a  crystalline  deposit 
is  always  obtained  from  the  ethereal  solution  in  the  manner 
described  above.     In  such  cases,  however,  it  consists  princi- 
pally of  apociuchonine,  an  alkaloid  which  is  not  converted 
into  isocinchonine  under  these  conditions. — F.  is.  K. 


The  Composition  of  Bees-wax.     A.  and  P.  Buisine.      Bull. 
Soc.  Chim.  1890,  3,  867—873. 

See  under  XII.,  page  52. 


The  Bleaching  of  Bees-ira.r  and  the  Composition  of 
White  Wax.  A.  and  P.  Buisine.  Bull.  Soc.  Chim. 
1890,  4,  465—470. 

See  under  XII.,  page  52. 


The   Manufacture    of  Quinine    in    Madras.      Board  of 
Trade  J.  January  1891,  99 — 102. 

The  Administration  Report  of  the  Government  Cinchona 
Department,  Nilgiris,  for  the  year  1889 — 90,  contains  an 
article  on  the  manufacture  of  quinine  at  Xaduvatam,  in  the 
province  of  Madras. 

From  this  article  it  would  appear  that  the  manufacture  of 
the  sulphate  of  quinine  upon  a  small  scale  was  commenced 
about  the  end  of  June  1889,  when  many  experiments  were 
made  for  the  purpose  of  finding  out  the  most  rapid  and 
economical  methods  of  extracting,  first,  the  alkaloids  from 
the  bark ;  secondly,  of  obtaining  the  pure  sulphate  of 
quinine  from  the  alkaloids ;  and  also  of  training  the  native 
workmen  in  the  business.  All  this  took  some  time,  and  it 
was  not  till  the  beginning  of  October  that  the  men   were 
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sufficiently  advanced  to  admit  of  the  manufacture  being 
begun  npon  a  large  scale.  .One  of  the  chief  difficulties  to 
be  contended  with  at  first  was  the  want  of  proper  vats 
and  the  designing  and  making  of  these  all  meant  delay. 
The  most  serious  matter,  however,  was  the  enormous  loss 
of  fusel  oil  which  was  experienced,  the  only  costly  ingre- 
dient needed  for  the  extraction  of  the  alkaloids  from  the 
bark  ;  but  this  loss,  though  still  considerable,  lias  been 
greatly  reduced  by  distilling  the  bark  after  the  alkaloids 
have  been  extracted  from  it.    The  still   required  for  this 

purpose  wa t  put  up  till  February,  and  the  manufacture 

of  quinine  had  to  be  suspended  till  that  time.  At  this  date 
it  would  bave  been  possible  i>>  begin  making  quinine  at  the 
rate  of  go  lb.  or  thereabouts  per  week,  as  a  fresh  supply  of 
fusel  oil  bad  been  just  received  from  the  Government  of 
!'..  Dgal,  pending  the  arrival  of  a  fresh  supply  from  England. 
Unfortunately,  all  calculations  were  upset  by  the  outbreak 
of  the  Russian  influenza  epidemic  ;  every  one  of  the  work- 
men who  had  been  educated  with  ao  much  care  during  the 
former  month-,  heing  seared  by  the  reports  which  they  bad 
heard  respecting  the  disease,  fled  to  their  homes  in  Mysore, 
and  fresh  men  had  therefore  to  be  drilled;  it  was  only 
towards  the  middle  of  May  that  it  became  possible  to 
recommence  work  on  anything  like  a  proper  scale.  It  had 
been  calculated  that  a  steam-engine  of  six-hoTSC  power 
would  be  sufficient  for  working  up  the  produce  of  three 
iah,  and  that  these  three  vats  would  turn  out  90  lb.  of 
crude  sulphate  of  quinine  a  week,  and  about  so  lb.  of 
the  pure  sulphate  or  4,000  lb.  of  quinine  during  the  year. 
It  has  been  found,  however,  that  the  engine,  which  is 
insufficient  when  heated  by  wood  to  warm  up  more  than 
three  of  the  pans  simultaneously,  -till  less  is  it  able  to  heat 

up  the  still  while  the  pan-  are  being  heated.  To  obviate  the 
delay  Cansed  by  having  to  USO  the  engine  separately  tor  the 
I s    anil    still,  it  will  be    necessary  to  obtain  an   additional 

boiler  with  a  tire-box  of  larger  dimensions  than  the  present 
engine   is  fitted  up  with.     The  number  of  vats  also  must  be 

doubled,  and  it  i-  hoped,  when  these  are  fixed,  that  if  nothing 
further  untoward  happens,  the  full  amount  of  4,000  lb.  of 
quinine  will  be  made  during  the  present  year,  notwithstand- 
ing that  so  much  time  ha-  been  already  lost. 

The  following  i-  a  detailed  description  of  the  methods 
adopted  in  extracting   the    alkaloids    from    the  bark    and    of 

extracting  the  quinine  from  tin-  alkaloids:  1st.  The  bark 
used  is  a  mixture  of  the  branch  stem  and  root  ot  Cinchona 
officinalis,  or  the  crown  bark,  and  which  ha-  the  following 
alkaloidal  value  : — 

Quinine S'02 

Cinohonidine I'Ol 

'in undine ie  H 

('inclionine 0*24 

Amorphous O'SO 

Total 4'71 

Bulphate  of  quinine 4*oc 

The  bark  is  ground  up  by  a  ('alter'-  disintegrator,  which 
is  lilted  with  screen-  the  aperture-  in  which  are  the  ,',1'' 
pail    of   an   inch    in    width.       The    powder  is    then    passed 

through  a  separator,  which  ha-  a  mesh  of  <'>i  Btrands  to  the 
inch.    The  line  powder  which  passes  through  the  Boalper  i- 

that  which  i-  u-ed  in  the  factory  lor  the  manufacture  of 
quinine.  Thecoarse  powder  which  will  not  pass  through 
the  scalper  is  put  a  sec I  time  through  the  disintegrator. 

Two  hundred  pound-  of   the   powdered  bark  are  placid  in 

a  cylindrical  vat  6  ft.  deep  and  :;  ft  in  diameter,  and  to  the 

powder  i-  added  100  gallons  of  water  in  which  there  lia- 
iieen  dissolved  1  I  lb-  of  -olid  eau-tic  soda.  There  are  al-o 
added  120  gallon-  of  parallin  and  fuse]  oil  in  the  proportion 
of  I  part-  of  parallin  to  1  pail  of  fusel  oil,  or  96  gallons  of 
parallin  to  '_'  I  gallon-  of  fusel  oil.  The  mixture  i-  then 
stirred  by  means  of  paddle-,  which  are  arranged  on  a 
central  spindle  alter    the    fashion    of    a     -crew,  BO  a-  tO 

t in-  heavier  water  and  mix   it  completely  with  the  lighter 

oil-.  The  stilling  i-  earned  on  lor  three  hour-,  and  the 
mixture  is  then  allowed  tO  -Ian, I  Overnight       III  the  morning 

the  oils  whioh  have  separated  from  the  water  and  bark  are 
removed  bj  mean-  of  a  tap  which  is  placed  at  the  junction 

Of    the    water    and    the    oil.      The  oil    i-    then    Carried    to    tin 


agitating  casks,  and  to  it  is  added  water  sufficiently  acidu- 
lated with  sulphuric  acid  to  dissolve  the  alkaloids  which  are 
held  in  solution  by  the  oil.  The  oil-  are  washed  with 
the  acid  water,  by  means  of  paddles,  for  HI  minutes, 
and  then  allowed  to  settle,  when  tin-  acidulated  water 
i-  drawn  olT  by  means  of  taps  placed  at  the  bottom  of 
the  casks.  Some  more  water,  not  acidulated,  is  again 
added  to  the  oils,  and  the  washing  is  repeated  twice. 
All  the  water  which  has  been  used  to  wash  the  oils  is 
then  removed  to  a  separator,  that  i-.  a  tall,  conical 
tub  with  a  tap  at  the  bottom.  The  water,  which  always 
contains  a  quantity  of  oil-  and  other  impurities,  is  allowed 
to  stand  lor  half  an  hour,  or  other  convenient  period,  and 
then  run  off  through  the  tap.  By  this  means  the  acid 
water,  which  contains  all  the  alkaloid-,  i-  received  in  a  much 
purer  -tale  than  when  taken  direct  from  the  agitating 
Casks.  The  acid  liipior  is  then  filtered  through  charcoal 
and  removed  to  tub-,  where  it  i-  stored  till  a  Sufficient 
amount  has  been  accumulated  to  till  the  -team  pans.    The 

oil,  which  has  been  washed  by  the  acid  water,  is  then  put 
hack  again  into  the  vat  and  again  Stirred  up  with  the  bark, 
after  which  it  is  allowed  to  settle  for  another  night,  when  it 
is  drawn  off  and  treated  in  the  same  manner  a-  ha-  been 
described  above.      The    acid  water    containing    the   alkaloids 

is  removed  to  the  steam  pans,  each  of  which  has  a  capacity 
of  50  gallons.     Fort)   gallons  of  the  acid  liquor  is  poured 

into  each  pan  and  heated  up  to  boiling  point,  when  a 
handful  of  charcoal  is  thrown  in,  and  the  uquor  neutralised 
by  means  of  caustic  soda.  After  the  liquor  has  been 
allowed  to  boil  (water  boil-  al  Naduvatam  at  94"  C.) 
for  a  quarter  of  an  hour  or  so,  it  is  filtered  into 
cooling  pans,  when  the  greater  part  of  the  sulphate  of 
quinine  crystallises  out;  but  it  also  contains  16*5  per 
cent,  of  einchonidine.  All  the  other  alkaloid-  remain  in 
the  solution,  lie-  crystals  the  nest  day  are  tillered  from 
th,  liquor,  and  a-  much  of  the  liquor  a-  possible  is  squeezed 
out  by  a  -crew- press.    The  crystals  are  then  removed  to 

the  hot  room  and  there  thoroughly  dried.  These  are  called 
crude  crystals.  To  the  liquor  which  remains  behind,  caustic 
-oda  i-  added  in  a  sufficiency  to  precipitate  the  remaining 

alkaloid-,  ami  these  are  then  removed  for  future  treatment, 

when  any  quinine  which  they  may  contain  i-  afterwards 
extracted,  The  crude  crystals,  after  they  have  been  dried, 
an-  powdered  up  and  re-dissolved  in  boiling  water.    The 

solution  i-  boiled  for  about  a  quarter  of  an  hour  with  tome 
charcoal,  and  i-  made  very  faintly  acid  ;  it  is  then  pa--ed 
twice  through  double  filters  into  the  cooling  pans,  where  the 
"pure"  sulphate  of   quinine   crystallises   out,  containing 

about     4     per    cent,    of     einchonidine.        The     crystals 
filtered  from  the    liquor,  and  are  allowed   to    drain  as  much 
a-  possible,  after  which  they  are  placed  upon  sonic  bibulous 

paper,  on  square  block-  of  plaster  of  Paris,  l  foot  square 

by  I  ',  inches  thick.  Tin-  plaster  of  Paris  absorbs  rapidly  a 
gnal  deal  of  Ihe  water  which  the  crystals  hold;  after  this 
the  crystals  are  placed  on  fresh  filtering  paper  and  put 
upon  calico  trays,  which  are  removed  to  the  shelves  in  the 
hoi   room,  where  the  temperature  i-  kepi   al   from   IS  to 

L'li  degree-  above  that  of  the  atmosphere.  A-  the  lumps 
of   crystals    dry    liny    are   broken    up    by    forks,   and    when 

sufficient!)  dried,  the]  are  removed  to  the  store-room,  and 
the  quinine  is  then  read)  tor  packing. 

Tin-  result  obtained  from  working  up  a  rather  large  batch 
will  give  a  rough  idea  of   what    is  I  he  eo-l  of   extracting  the 

quinine  from  the  bark. 

From  6,000  lb.  of  bark  there  wen  obtained  3271b.  of 
sulphate  of  quinine  om  of  a  possible  848  lb.,  the  goat  of  the 
chemicals  used  was — 

IN.  :i.    II. 

fL)  4*0  lb.  of  solid  caustic  soda  and  acid H    0    u 

fS.)  SO  gallons  of  oil 11€    o    n 

1  1'ucl 10    ll     II 

i     Labour si   o   u 

(6.)  I  I  riant  at  10  per  cent     U    0    D 

\  nine  i,i  bark :i.<'.j<;  u    0 

I    n 
Value  ol  -I  ii  in  in.    al  U-.  it  i  a.  per  111 8,911!  ti    0 
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Bromine.     Eng.  and  Mining  J.  1891,  51,  -12. 

The  bromine  industry  in  the  United  States  was  commenced 
in  1846  by  Dr.  David  Alter,  at  Freeport,  Pa.  He  continued 
the  business  until  1856,  but  from  that  time  until  1866  no 
bromine  was  made  in  this  country.  In  the  latter  year  the 
manufacture  was  resumed  at  Freeport,  and  was  also  begun 
at  Tarentum,  Pa.,  but  these  works  were  abandoned  again  in 
1871  and  1874  respectively,  and  no  bromine  has  been  made 
in  either  place  since. 

Works  were  begun  at  Canal  Dover,  O.,  in  1871,  which 
have  continued  in  operation  to  the  present  time.  The 
districts  in  which  bromine  is  now  commercially  produced 
are  Pomeroy  and  the  Tuscarawas  Valley,  in  Ohio,  Western 
Pennsylvania,  West  Virginia,  and  Michigan.  Of  these, 
the  Pomeroy  and  West  Virginia  regions  are  the  most 
important. 

Bromine  is  a  valuable  by-product  of  the  salt  industry, 
occurring  in  the  form  of  bromides  in  the  bittern.  It  is 
prepared  from  the  latter  by  the  addition  of  sulphuric  acid, 
forming  hydrobromic  acid,  and  an  oxidising  agent — 
potassium  chlorate  or  manganese  binoxide. 

The  proportion  between  the  bromides  and  salt  differs  in 
different  localities ;  at  Canal  Dover,  in  the  Tuscarawas 
Valley.  O.,  from  1877  to  1887,  both  years  inclusive,  there 
were  produced  222,669  lb.  of  bromine  and  259,350  barrels 
of  salt,  or  about  6  lb.  of  bromine  to  7  barrels  of  salt.  In 
tlie  Pomeroy  district  the  proportion  was  1  lb.  of  bromine  to 
2  barrels  of  salt. 

More  than  two-thirds  of  all  the  bromine  made  is  used 
in  the  manufacture  of  sodium  and  potassium  bromide  for 
medicinal  purposes  and  photograph)',  while  the  remainder  is 
used  in  the  colour  industry.  Attention  is  now  directed  to 
the  great  efficiency7  and  value  of  bromine  as  a  disinfectant. 

The  production  in  the  United  States  in  1882  was 
250,0001b.;  in  1883,  it  was  301,100  1b.;  in  1884,281,100; 
in  1885,  310,000.     In  the  early  part  of  the  last  year,  the 


price  of  bromine  had  fallen  to  25  cents  per  lb.,  when  a 
combination  of  all  the  producers,  the  National  Bromine 
Company,  was  formed,  and  the  entire  product  of  the 
country  pooled  and  sold  by  one  agency.  Owing  to  this 
combination  the  price  rose  steadily  from  25  cents  to 
30  cents  in  April  and  to  33  cents  before  the  close  of  the 
year. 

It  was  in  that  year,  also,  that  Michigan  first  began  the 
manufacture  of  bromine.  At  Midland,  Midland  County, 
an  isolated  system  of  wells  yields  bittern  containing 
4-2  per  cent,  bromine,  which  is  now  worked,  and  produces 
about  one-eighth  of  the  entire  product  of  the  country. 
Prior  to  this  attempts  to  work  Michigan  brines  had  been 
unsuccessful,  bromides  being  present  in  too  small  amount. 

In  1886  the  production  amounted  to  428,334  lb. 

In  May  1887,  many  of  the  bromine  manufacturers  ceased 
operations  temporarily  on  account  of  the  dulness  of  the 
trade  and  accumulations  of  stock,  but  the  production  for 
the  year  amounted  to  199,087  lb.  The  average  price  was 
held  at  31  cents.  The  same  price  continued  in  1888,  in 
which  year  the  product  increased  to  307,386  lb. 

The  use  of  bromine  as  a  disinfectant  assumed  a  more 
important  output  in  1889  than  ever  before  in  this  country, 
6,800  lb.  being  used  at  Johnstown  after  the  flood. 

The  production  of  bromine  for  the  year  1889  is  estimated 
to  have  been  250,000  lb.,  valued  at  92,500  dols.,  three-fifths 
of  this  amount  coming  from  the  Ohic  and  West  Virginia 
region . 

I'hi'  price,  which  was  controlled  by  the  combination  of 
producers,  was  further  increased,  and,  in  1889,  averaged  from 
37  to  38  cents  per  lb. 

In  1890  the  estimated  production  of  bromine  in  the 
United  States  has  been  as  follows: — Michigan,  40,000  lb. ; 
Pennsylvania,  70,000  lb. ;  Ohio  and  West  Virginia,  200,000 
lb.  ;  total,  310,000  lb.  ;  valued  at  147,250  dols.  The 
price  remained  steady  at  from  37  to  38  cents  per  lb.  during 
the  year. 


Product  op  Bromine  in  the  United  States,  1883  to  1890,  inclusive. 


Sources. 


1883. 

1884. 

1885. 

1S86. 

1887. 

1888. 

1 
1889. 

1890. 

Lb. 

i7i. tit;   ! 

Lb. 

1511,881 

Lb. 
110,000 

Lb. 
111,866 

Lb. 
59,313 

Lb. 
20,470 

Lb. 

150.000  \ 

Lb. 

28,33  t 

21.710 

15,000 

15,000 

45,350 

1 1.070 

200.000 

100.050 

99,609 

85,1 

126,391 

16,425 

61,609 

..  J 

00,000 

49.540 

7S.IIOH 

1(10,113 

60,000 

70,000 

40,000 

125,5'JS 

81,124 

40,000 

40.000 

301,100 

1 

281,100 

SHU 

428,334 

190.0S7 

307,386 

250,000 

310,000 

Pomeroy,  Ohio | 

Tuscarawas  Valley,  Ohio 

West  Virginia 

Pennsylvania 

Michigan 

Total 


The  consumption  of  pyrolusite  in  the  manufacture  of 
this  amount  of  bromine  is  estimated  at  from  400,000  to 
500,000  lb.,  from  I|  to  2  lb.  of  pyrolusite  being  required 
for  each  pound  of  bromine  produced.  The  binoxide  of 
manganese  is  used  as  the  oxidising  agent  in  the  manu- 
facture of  bromine  by  nearly  all  the  producers  of  the 
United  States  with  the  exception  of  those  in  Michigan. 
The  high  percentage  of  calcium  chloride  in  the  salines  of 
the  latter  State  makes  potassium  chlorate  preferable 
as  the  oxidising  agent,  since  it  requires  less  sulphuric  acid 
and  thus  avoids  the  heavy  precipitate  of  calcium  sulphate. 

During  the  calendar  year  1886,  44,189  lb.  of  bromine, 
valued  at  12,008  dols.;  and  in  1887,66,307  lb.,  valued  at 
16,216  dols.,  were  imported  into  the  country.  There 
have  been  no  other  importations  before  or  since,  so  far 
as  known. 

PATENT. 

Improvements  in  Processes  and  Apparatus  for  the  Pre- 
paration of  an  Extract  of  Tea,  and  in  the  Utilisation 
of  the  By-products.  E.  Sonstadt,  Cheshunt.  Eng.  Pat. 
20,182,  December  16,  1889.     8rf. 

In  this  invention  the  tea  to   be  extracted  is   placed   in  a 
digester  of  conical  form,  provided  with  a  moveable  perforated 


false  bottom,  and  communicating  by  means  of  a  siphon  tube 
with  another  vessel  used  as  a  boiler  and  placed  at  a  lower 
level.  A  supplementary  boiler  is  also  added  at  a  higher 
level,  from  which  water  is  run  into  the  digester.  In  order 
to  ensure  the  better  extraction  of  the  tea-leaves  the  digester 
is  provided  with  a  rod,  sliding  through  a  stuffing  box,  and 
provided  with  spokes ;  and  through  the  lid  of  the  digfcter 
a  cohobating  apparatus  is  passed  connected  with  small 
chambers  charged  with  wool,  whicli  serve  to  condense  the 
aroma.  The  tea  is  introduced  into  the  digester  and  hot 
water  run  in  from  the  higher  boiler,  and  a  current  of 
steam  from  the  lower  boiler.  When  the  extraction  is  com- 
plete the  latter  is  shut  off  and  the  infusion  sucked  into  the 
lower  boiler,  from  whence  it  is  run  into  an  evaporator. 

The  liquid  is  then  concentrated  until  a  sample  taken  from 
it  hardens  on  cooling  ;  during  the  process  it  is  best  to  keep 
the  mixture  in  agitation.  Part  of  the  wool  on  which  the 
aroma  is  condensed  is  stored  up  with  lump  sugar  in  a 
closed  vessel  when  some  of  the  aroma  is  abstracted  ;  the 
rest  of  the  wool  is  placed  in  a  mixer  with  sugar,  and  the 
whole  moistened  with  water  or  "  aroma-water.  The 
aromatised  sugars  can  be  expressed  from  tiie  wool  and 
stored  in  suitable  receptacles;  the  wool  is  washed  and  used 
over  again.  The  more  or  less  dried  tea  infusion  is  mixed 
with  the  "  aromatised  sugar,"  and  the  whole  heated  to  100° 

F 
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in  a  closed  vessel    provided  with   a  mechanical   agil 
which  is  worked  until  it  moves  smoothly  without  resistance. 
After  partial  cooling  tin-   plastic  mass  is  rolled  ami  cut  into 
convenient  shapes.     The  extract  may  be  used  t'<>r  making 
a  "cup  of  tea,"  or  for   the   purposes  of  confection,  iry  ;  the 

spent  tea-leaves  from    the    digester  are  compressed  and 
made  into  blocks  to  be  disposed    of  as   manure  ;    or  tiny 
may  be    carbonised    in    a  closed   retort   to   obtain    tea-char- 
coal  anil   tea-tar,  which   contain-    ammonia,  Other    nitn 
compounds,  acetic  acid  and  other  products. — Y.  II.  V. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

An  Apparatus  for  the  Development  of  Photographic  Plate* 

without  the  Use  of  a  Dark  Room.     A.  Watt. 

Seepages  1C — 17. 


Henrxnl  (iml  Srroml  Negative.     H.  .1.  I..  Bawling. 
See  page  18. 


Grease-Spot  Photometer  Measures.     W.  de  W.  Abney. 
See  pages  18 — 20. 


The  Sector    and    Grease  Spot    Photometers     "»</    tlmr 
Results.     1'.  Hurter  and  V.  C.  Driffield. 

See  i"i,/i  s  20    24. 


Action  of  Borax  in  the  Alkaline  Developers.     P.  Men 
Conipt.  Bend.  Ill,  644—645. 

liulivx,    although    it    has    an    alkaline    reaction,   acts   as    a 

retard. t  when  mixed  with  pyrogallol  or  catechol,  doubtless 
because,  as  Lambert  has  shown,  il  combines  with  polyhydric 

phenols  to  form   encrgetii jugated  acids.     .No  similar 

reaction    takes    place,    however,    with    quinol,   resorcinol, 
"  eikonogen,"  or   bydroxylamine   hydrochloride,  and   with 

tit.-.-  <■ pounds  borax  acts  a-  an  excellent  accelerator.    A 

solution  of  two  parts  of  borax   in  100  parts  of  water  with 
two  parts  of  quinol  or  "  eikonogen,"  gives  \  ery  good  results. 

'  — C.  II.  H. 

Reversal  of  the  Negative  Photographic  Image  by  Thio- 
carbamides.  J.  Watorlmu-e,  i'hot.  X. ■«■>,  in'.mi,  7-J7  — 
728,  748  -711,  and  sol. 
Phknj  i.TiiinruirvMii'i.  added  in  verj  small  quantity  to  the 
ordinary  "eikonogen"  developer  converts  the  negative 
image  more  or  less  completely  into  a  positive  image,  even 
when  the  plate  has  received  a  normal  or  even  an  under- 
exposure. No  similar  result  is  obtain.. I  with  pyrogallol, 
quinol,  or  ferrous  oxalate  developer-.  A  large  proportion 
of  phenylthiocarbamide  prevents  reversal;  in  to  IS  parts 
of 'lb.-  saturated  solution  O'-i  per  cut.)  in  100  parts  of 
eikonogen  developer  will  give  the  best  results.  A  small 
quantity  of  potassium  bromide,  ami  in  some  cases  trace  of 
ammonia. -..in   i.>  aid  reversal.     Over-exposure   prevents 

reversal.      A  preliminary  oxidising  bath  of  nitric  acid  (5  per 

cent.)  is  useful  in  copying  work,  and   the  use  of  a   bath  of 

CUpric    bromide    before    fixing    also     gives     clearer     lights. 

Potassium    dichromate    does    not    answer    so   well    a-  a 
preliminary  nvidi-.r  a-  nitric  acid. 

Allv  1  tliio.  arbami.le,    though    less   regular    in    it-    action, 

produce;  i  ger  effects  of  reversal  with  eikono  en, 

with     pyrogallol    containing    sulphite,    and    with    . 
containing  sulphite  ami  sodium  carbonati  - 

'rhiocail.aun.il'    in    -mall    quantity    pro.l.  real  with 

the  eikonogen  developer,  and  also  with  a  quinol  devel 

on  \\  ration's    "million  "    plates,   ami    seems    to    be  a  v.iv 

powerful  accelerator  with  both  developers,  but  i-  much  less 
regular  in  its  action  than  the  substituted  thiocarbamides. 

Carbamide   i luc reversal,  ami   benee    it   would 

follow  that  the  -lllphlll    plav-  an  important   purl . 


All  the  thiocarbamides  ii.  presence  of  alkali  darken  silver 
haloid  salt-  which  have  not  been  exposed  to  built.  In 
all.,  ii.  i  of  alkali  they  have  no  .  Sect,  except  in  the  case  of 
allyl-thiocarbamide,  which  dissolves  and  -coins  to  combine 
with  the  silver  haloids.— ('.  H.  1!. 


PATENTS. 

Improvements  in  I'lmtngraphy.     E.  H.  Fanner,  London. 
Bog.  Pat  17,778,  November  7.  1889.     \,t. 

W'hk.x  dichromates  or  similar  reagents  are  brought  into 
contact  with  silver  surrounded  by  gelatin  or  other  colloid, 
the  latter  is  rendered  insoluble  to  an  extent  depending  on 
ill.  proportion  of  silver  present,  Gelatino-bromide  plates 
are  prepared  in  the  ordinary  manner  except  that  do  harden- 
ing material  i-  added,  and  are  exposed  and  developed  in 

the   ordinary  manner,   preferably    with   the    ferrous   oxalate 

developer.  The  plate  is  then  immersed  in  a  80  per  cent. 
solution   of    ammonium   dichromate   for   about   a   minute, 

washed  and  dried.      It  can  then  be  u-ed  in  the  same  manlier 

as  an  ordinary   chromated   film,   i.e.   etching  on   copper, 

production  of  a  Woodburytype  mould,  direct  printing,  as  in 
collotype,  or  for  the  production  of  an  image  in  fatty  ink 
which  can  be  transferred  to  a  lithographic  stone.  The 
dichromate  may  be  placed  in  the  film  or  in  the  developer, 
but  the  method  described  i-  preferred. — C.  II.  11. 


Improvements  in  /In  Method  for  Producing  Intense  Light 
fa/  Magnesium  or  tig  other  Glowing  Materials. 
.1.  W.  C.  C.  Schirm,  Berlin,  Germany.  Eng.  Pat.  11,784, 
.lulv  28,  1890.     *•/. 

See  no, hi  1 1 ..  page  88. 


Improvements  m  or  Hi  luting  to  tin  "  Dusttng-on"  Process 
of  Producing  Pictures  by  Photography.  <•.  W.  Wood, 
Gateshead-on-Tyne.  Bng.  Pat.  18,191,  August  82, 
1890.     •!</. 

tin  sensitive  preparation  is  spread  on  a  surface  of  ferrotype, 
vulcanite,  or  other  black  or  dark  coloured   material,  dried, 

ami  exposed  under  a    negative.      The    process  i-  .allied    out 

in  the  or.liiiarv  manner,  but  the  material  used  for  du 
on  i-  -i. me   lustrous  substance  such  as  the  white,  gold  ot 
other  light-coloured  bronzi  -powders,  or  powdered  aluminium, 
magnesium,  /inc.  tin.  silver  or  other  suitable  metal  or  alloy. 
Any  other  white  or  nearly  white  powder  may  be  used,  but 

sub-tarn -os     with    a    metallic    lustre    give    the    n  o-t     brilliant 

images.  Silver  precipitated  from  a  solution  of  silver  nitrate 
by  an  acidified  mixture  of  fet  i  a-  ami  ferric  sulphates  gives 
good  results.  A  sheet  of  plain  glass  or  other  transparent 
medium  may  be  u-ed  as  a  support  ami  is  afterwards  backed 

with  black  varnish  or  black  paper. 

This  method  has  the  advantage  of  giving  positives  from 

I-.      C.   II.    I! 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

(tn  Precautionary  Regulations  during  tin  Preparation  of 
Nitroglycerol.  !■'.  Scheiding.  Zcits.  f.  angew.  ('hem. 
1890,609—618. 

'I'm   author   first   suggests  that   the   mixing  of  thi 

should  be  made  In  a  vessel  provided  with  a  cover  and 
chimney  for  conveying  the   acid    fumes  out   of  the  building. 

The  mixing  .an  be  effected  i ■  x  means  of  compressed  air, 

and  the  cover  prevents  any  of  the  acid-  from  being  thrown 
out  of  tin'  vessel.  Mont,  ju-  should  be  made  ..t  cast  or 
wrought  iron,  preferably  not  lined  with  lead.  The  cast  iron 
withstands  the  action  of  the  acid  better  than  the  wrought 
iron  hut   is  liable  sometimes  to  crack,  especially  when  the 

air-cock    is    opened.       This    cock  should    then  fore    b.    placed 

outside  of  the  building  or  separated  from  the  Mont,  jus  by  a 
wall,  ami  the  Moutejus  should  stand  cleat  ol  everything  so 
that   any    leak    could    easily    be    ohserved.        In    the    next 
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operation  which  properly  may  be  called  dangerous,  viz.,  the 
nitration  of  the  glycerin,  rise  of  temperature  which  might 
lead  to  explosion  may  be  caused  by  impure  glycerin  or  the 
accidental  admixture  of  water.  The  chemical  examination 
of  the  glycerin  is  therefore  essential. 

The  nitrating  vessel  must  be  made  of  thick  lead  and  stand 
clear  on  all  sides  in  a  well  lighted  building,  yet  not  exposed 
to  the  direct  rays  of  the  sun.  The  contents  of  the  nitrating 
vessel  should  be  kept  cool  by  several  separate  coils  of  thick 
leaden  pipe  through  which  cold  water  passes.  In  order  to 
prevent  any  water  from  escaping  into  the  acid  mixture 
should  one  of  the  worms  be  damaged  during  the  operation, 
the  cooling  water  should  flow  from  a  higher  lying  vessel  and 
discharge  into  a  lower  lying  tank.  The  cooling  worm  would 
thus  act  as  a  syphon  and  draw  some  of  the  acid  and  nitro- 
glycerin mixture  into  the  lower  tank,  where  its  presence 
would  be  recognised  by  the  turbidity  produced,  or  by  means 
of  litmus  paper.  The  agitating  or  stirring  is  best  effected  by 
compressed  air,  and  the  workman  should  always  ascertain  by 
means  of  a  manometer  whether  there  is  sufficient  air  pressure 
before  commencing  the  nitration.  In  order  that  no  water 
may  be  carried  over  with  the  air,  a  condensation  box  should 
be  fitted  at  the  lowest  point  of  the  air  pipe.  The  nitrating 
vessel  must  be  provided  with  a  cover  or  hood  and  chimney 
which  will  convey  the  acid  fumes  out  through  the  roof. 
The  wrhole  apparatus  stands  over  a  large  tank  containing 
water,  into  which  the  whole  contents  of  the  nitrating  vessel 
can  be  promptly  discharged  through  a  large  earthenware 
cock,  should  the  temperature  rise  to  40°  C. 

The  floor  of  this  building  in  certain  districts  consists  of 
sand,  in  others  of  clay.  The  author  prefers  a  clay  floor 
slightly  sloping  towards  a  gutter  in  the  middle  which  passes 
underneath  the  door.  The  floor  should  be  kept  always 
damp  and  covered  with  sawdust,  and  the  place  where  the 
men  stand  covered  with  a  soft  mat.  The  mat  should  be 
washed  twice  a  week,  and  the  sawdust  renewed  once  a  week 
and  the  removed  sweepings  burned. 

The  author  suggests  the  erection  of  one  or  two  shelter- 
huts  in  which  one  or  two  workers  could  take  refuge  when 
an  explosion  threatened,  and  be  protected  from  falling 
pieces.  An  alarm  horn  should  be  hung  in  the  shelter-hut 
by  which  a  warning  signal  could  be  given  for  the  whole 
factory.  As  explosions  have  been  caused  in  other  buildings 
by  debris  falling  through  the  roof,  the  author  advises  that 
the  roofs  of  the  buildings  in  which  nitroglycerin  or  dynamite 
are  present  should  be  provided  with  a  strong  double  lining. 
The  intervening  space  would  also  keep  the  building  cooler 
in  sufhmer  and  warmer  in  winter.  An  electric  bell  should 
be  near  the  nitrating  apparatus,  by  which  a  signal  could 
be  sent  to  the  laboratory  in  the  event  of  anything  unusual 
occurring  during  the  operation.  The  plug  of  the  discharge 
cock  should  be  carefully  examined  before  each  operation  to 
see  that  it  is  quite  free  from  any  grit  or  frozen  nitroglycerin. 

For  conducting  the  nitroglycerin  and  waste  acids  through 
the  mound  surrounding  the  building  a  brick  channel  thickly 
covered  with  tar  is  recommended,  just  sufficiently  wide  to 
take  an  open  leaden  gutter,  through  which  a  leaden  pipe 
can  be  pushed.  This  pipe  can  be  daily  cleansed  by  rinsing 
first  with  concentrated  sulphuric  acid  and  then  with  water. 

The  author  considers  the  combination  of  the  nitrating 
apparatus  with  the  separator  in  one  building  as  injudicious. 
The  separator  should  be  provided  with  a  perforated  pipe  for 
compressed  air,  that  in  the  event  of  heating  taking  place, 
which  often  occurs  only  at  separate  spots,  the  mixture  could 
be  agitated  and  the  danger  possibly  avoided.  It  should  also 
have  electric  thermometers  which  would  ring  a  bell  when 
a  certain  temperature  was  reached.  The  separator  should 
also  have  a  hood  with  chiruuey  passing  through  the  roof. 
Outside  of  the  mound  surrounding  the  separator  house 
there  should  be  a  pipe  for  compressed  air  with  a  cock  by 
means  of  which  the  agitation  of  the  liquid  in  the  separator 
could  be  started  should  the  workmen  have  fled  from  the 
building  on  signs  of  danger  without  starting  the  air  agitator. 
Should  the  bells  in  connexion  with  the  thermometers  cease 
ringing  the  building  can  safely  be  re-entered.  An  essential 
condition  of  safety  is  that  daily  all  the  apparatus  should  be 
carefully  examined  to  see  if  they  are  in  proper  working  order. 
After  the  nitroglycerin  has   passed  to  the  washing  house 


the  most  danger  is  passed.  There  the  greatest  cleanliness 
should  be  observed  and  care  taken  that  no  wash-water, 
which  always  contains  some  nitroglycerin,  is  splashed 
about.  The  nitroglycerin  must  be  washed  quite  free  from 
acid.    (This  Journal,  1890,  265  and  476.)— W.  M. 


The  Analysis  of  Dynamite.     F.  Scheiding.     Zeits.  f.  angew. 
Chem.  1890,  614—615. 

See  under  XXIII.,  page  70. 


PATENT. 


A  Process  and  Apparatus  for  the  Manufacture  of  Nitrated 
Starch.  W.  Schuckher,  Vienna,  Austria.  Eng.  1'at. 
14,625,  September  16,  1890.     6d. 

Starch,  preferably  potato  starch,  is  dried  at  100°  C,  and 
finely  ground.  It  is  then  dissolved  at  20c— 25°  C.  in  nitric- 
acid  of  1-501  sp.  gr.,  using  10  kilos,  of  acid  to  1  kilo, 
of  starch.  The  solution  is  added  to  a  mixture  of  nitric 
and  sulphuric  acids,  which,  for  the  sake  of  cheapness,  may 
be  the  waste  acid  from  nitroglycerin  manufacture,  contain- 
ing about  70  per  cent,  of  sulphuric  acid  and  about  10  per 
cent,  of  nitric  acid.  5  kilos,  of  this  waste  acid  are 
employed  to  every  kilo,  of  the  nitrated  starch  solution,  the 
mixture  being  kept  at  a  temperature  of  20° — 25°  C. 
Nitrated  starch  is  precipitated  as  a  fine  powder,  and  is 
collected  on  a  filter  of  gun-cotton.  The  bulk  of  the  acid 
is  then  removed  from  the  precipitate  by  hydraulic  pressure. 
The  cakes  produced  are  well  washed  in  water,  and  treated 
with  5  per  cent,  of  a  soda  solution.  After  24  hours 
the  cakes  are  ground  between  rollers,  the  creainy  mass 
formed  being  afterwards  dried  by  means  of  a  centrifugal 
machine  or  a  filter-press.  Finally,  about  1  per  cent,  of 
aniline  is  added  to  the  residue  (still  containing  33  per  cent. 
of  water). 

Nitrated  starch  so  prepared  dissolves  readily  in  nitro- 
glycerin. In  the  cold  it  forms  at  first  a  mass  resembling 
lime,  but  as  more  of  the  nitrated  starch  is  added  a  hard 
waxy  material  is  produced.  For  details  and  drawings  of 
apparatus,  in  which  the  above  operations  are  to  be  performed, 
the  original  specification  must  be  consulted. — H.  T.  P. 


XXIII.-ANALYTICAL  CHEMISTRY. 

INORGANIC  CHEMISTRY. 
QUANTITA  TIVE. 

International  Standards  for  the  Analyses  of  Iron  and 
Steel.  Extracts  from  the  work  of  the  American  Committee. 
J.  }Y.  Laugley.  Eng.  and  Mining.  J.  1890,  50,  455. 
In  view  of  the  work  about  to  be  commenced  on  the  above 
subject  by  the  committees  in  America,  England,  France, 
Germany,  and  Sweden,  the  American  committee  decided 
to  make  some  preliminary  trials  of  methods  of  analysis 
with  a  set  of  experimental  standard  steels  before  using  the 
material  of  the  international  standards.  The  results  were 
laid  before  the  recent  meeting  of  engineers,  See.,  in  the 
United  States.  It  appears  from  them  that  all  analyses 
made  hitherto  of  carbon  by  the  combined  double  chloride 
and  combustion  process  are  unreliable  on  account  of  the 
variable  action  of  the  double  chloride  solution.  The 
following  are  the  analyses  by  C.  B.  Dudley  of  the  same 
steel,  wherein  were  used  solutions  of  the  uncrystallised  and 
once  and  twice  crystallised  double  chloride  of  copper  and 
ammonium,  these  solutions  also  being  used  basic,  neutral 
and  acid:  — 


Basic. 


Neutral. 


Acid. 


Mother-liquor  solution 1'07S 

First  crystals :        1-027 

Second  crystals r023 


1-142 
1-077 
1-052 
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Other  methods  were  employed  without  using  the  doable 
chlorides,  bat  the  results  varied  from  0-788  to  1-040  per 
cent.  The  variable  results  obtained  by  various  chemists  of 
the  committee  are  shown  by  the  following  few  averages  : — 

Bt  Igneous  Combustion. 


Cheuiist. 

Ingot. 

Hammered  Bar. 

1-II5S 

1-053 

1-014 

I'M! 

Blair,  another  method  .. 

I'OiB 

1-04C 

lihiir,  another  method  .. 

l-oio  to  row 

•• 

1-055 

1*052 

Hv  Chbomic  A<  iii  Met 


Langley 

banf-ley,  another  set . 


1-040  to  1'14S 
1-058 


1-084  to  1-07S 
1-025 


The  conclusions  arrived  at  by  this  preliminary  investiga- 
tion are: — (l.)That  the  eombustion  of  carbon  in  a  porcelain 
tube  in  a  stream  of  purified  oxygen,  when  the  precautions 
indicated  are  used,  gives  reasonably  accurate  results.  (2.) 
That  the  use  of  a  small  quantity  of  hydrochloric  acid  in  a 
solution  of  the  double  chloride  invariably  gives  higher 
results  than  when  a  neutral  solution  is  employed.  (3;)  The 
most  important  discovery  made  by  the  committee  in  this 
work  pertains  to  the  variable  action  of  the  double  chloride 

Solutions. 

The  problems  now  before  the  committee,  as  suggested  by 
these  conclusions,  are: — "The  determination  of  carbon  in 
steel  by  some  direct  process  not  involving  the  use  of  the 
double  Chloride  ;  the  direct  combustion  of  finely  divided  metal 
in  oxygen  or  chromic  acid  is  one  of  these,  or  by  fusion  in  a 
mixture  of  hisulphate  and  bichromate  of  potassium.  The 
determination,  if  possible,  whether  a  neutral  or  alkaline 
double  chloride  liquid  may  not  dissolve  a  portion  of  the 
carbonaceous  residuum,  and' thus  lead  to  results  which  are  too 
low.  The  determination  whethei  the  addition  of  acid  simply 
prevents  this  tendency  or  whether  the  use  of  it  favours  the 

precipitation  of  pre-existing  organic  matter  in  the  liquid, 

and    its  retention   by   tin-    carbon    sponge,   thus    leading  to 
results  which  are  too  high.     The  investigation  of  the  cause 

of  the  influence  of  repeated  crystallisations  of  the  double 

chloride  on  the  apparent  quantity  of  carbon." — A.  \V. 


The  Analysis  of  Hypophosphorous,  Phosphorous  and 
Hypophosphona  Adas.  Fj.  Amat.  Compt.  Kind.  Ill, 
676—679. 
Tin:  oxygen  compounds  of  phosphorus  may  be  distinguished 
from  each  other  by  the  quantity  of  oxygen  they  respectively 
need  to  convert  them  into  phosphoric  acid.  This  may  be 
determined  by  oxidation  with  mercuric  chloride  or  potassium 
permanganate.  Rose  applied  the  method  of  oxidation  by 
mercuric  chloride  in  the  cases  of  by  pophosphorous  and  phos- 
phorous acids,  bU<    it    has    notyel    been    extended  to  that  of 

hypophosphoric  arid,  as  it  was  believed  that  this  acid  was 
unacted  upon  by  mercuric  chloride.  Pean  de  Saint-Gilles 
(•Ann.  (hnii.  Pbys.  1859,  55,  874)  experimented  with 
hypophosphorous  acid  and  potassium  permanganate,  and 
,:,,,„■  to  the  conclusion  that  this  acid  was  not  completely 
oxidised  to  phosphoric  acid  ,by  potassium  permanganate, 
and  that  consequently  this  Bait  could  not  be  used  in 
estimating  the  acids  of  phosphorus.  He  further  suggested 
the  existence  of  a  new  body,  P,07,  Bince  'he  oxidation 
appeared  to  Btop  at  a  point  corresponding  to  such  an 
oxide.  Saker,  however,  afterwards  succeeded  in  oxidising 
in  pophosphoric  arid  bj  potassium  permanganate,  and  since 
(his    body   docs    not    exert    BO  great    a    reducing   action    as 


phosphorous  and  bypophosphorous  acids.it  seems  all  the 
more  likely  that  these  acids  would  be  completely  oxidised 
by  potassium  permanganate. 

The  author  shows  that  hypophosphoric  acid  may  be 
estimate  d  bj  means  of  mercuric  chloride,  ami  that  the 
volumetric  estimation  of  phosphorous  and  hypophos- 
phorous  acids  may  be  effected  by  means  of  potassium 
permanganate. 

To  effect  the  oxidation  of  hypophosphoric  acid  by 
mercuric  chloride  the  operation  must  be  carried  out  in  a 
hot  and  acid  solution.  ( Ine  grin,  of  the  acid  sodium 
bypophosphate,  1\<  ),;N'a.:H_.  +  C  lh.ll,  was  dissolved  in 
10  cc.  of  strong  hydrochloric  arid  and  nearly  evaporated 
to  dryness,  the  object  of  which  was  to  bring  about  the 
decomposition  of  the  hypophosphoric  acid  into  phosphoric 
and  phosphorous  acids.  The  pasty  mass  was  then  dis- 
solved in  a  little  water,  and  a  solution  of  mercuric 
chloride  then  added  (68  grms.  of  mercuric  chloride  and 
20 — 40  cc.  of  hydrochloric  acid  per  litre  :  1  cc.  of  this 
solution  —  0*008  grin,  of  (  I).     The  liquid  was  then  digested 

at  mi  C.  for  2-i  hours,  the  precipitated  mercuroos  chloride 

collected  on  n  filter,  washed,  dried  at  100  and  weighed. 
The  filtered  liquid  must  be  tested  to  see  if  the  reaction  is 
completed.  In  using  potassium  permanganate  for  oxidis- 
ing the  acids  of  phosphorus,  a  solution  of  the  salt  equivalent 
to  a  solution  of  oxalic  acid  containing  63  grins,  of  the 
crystallised  acid  per  litre  was  employed.  The  salt  to  be 
analysed  was  dissolved  in  about  20  cc.  of  water  and  Sec. 
of  concentrated  sulphuric  acid.  About  :i.">  cc.  of  the  per- 
manganate solution  were  thin  added,  and  the  solution 
heated  to50  ('.and  digested  for  half  an  hour.  20  cc.  of 
oxalic    acid    solution    were    then    added,   which    effected    the 

reduction  of  tin-  excess  of  permanganate,  and  the  oxalic 

acid  in  excess  was  then  titrated  with  standard  permanganate 
solution. 

Sypophosphites,  phosphites,  pyrophosphates,  and  hypo- 
phosphates  may  be  estimated  by  this  process.  In  the  case 
of  hypophosphates  it  is  necessary  to  digest  with  the  20oc, 
of  water  and  :i  cc.  of  sulphuric  acid  for  about  half  an  hour 
before  adding  the  permanganate.  The  author  considers 
the  mercuric  chloride  method  the  more  accurate,  and  the 
permanganate  method  the  more  rapid.  —  II.  S.  r. 


I 


OBGAA  /< '  <  •HEMISTRY.—QUALITA  TIVE. 

A  Characteristic  Reaction  of  Cocaine.     F.  de  Silva,     Hull. 
Soc.  ('him.  1890,  4,  471—748. 

Ai.rkaia   appeared   (Compt.    (tend.   Ill,  :tl8 — 349),  this 
Journal.  1890,  1155. 


The   Detection   ■</"  tin-    Impurities  contained  in  Alcohol. 

V..  Mulder.      Monil.  Scieiit.  34,  H'.i:i— H'JS. 

THE  author  has  prepared  separate  solutions  in  pure  alcohol 
(."iii  per  cent,  by  volume)  of  all  the  impurities  likely  to 
occur  in  Commercial  alcohol,  and  has  examined  the  action 
Of  the  following  reagents  On  these  solutions ;—  1.  Strong 
sulphuric  acnl.  2.  Bisulphite  of  rosaniline.  :<.  Aniline 
acetate.  4.  Potassium  permanganate. 
1 1.)  The  colour  produced  by  heating  impure  alcohol  with 

strong  sulphuric  acid  depends  on  the  time  and  manner  of 
heating,  and  it  is  therefore  necessary  to  operate  always  under 
identical  conditions.      The  following  method  of  working  was 

decided  upon:-  10  cc.  of  the  alcohol  to  be  tested  (previously 

brought  to  a  strength  of  50  per  cent,  by  volume)  an*  placed 

in  a  flash  of  125  cc.  capacity  and  luce,  of  sulphuric  acid 
,,t  66  B.  are  gradually  poured  down  the  side  of  the  Mask  so 
as  to  avoid  mixing  the  two  liquids.  The  llask  is  the!  held 
over  a  Bunsen  flame  and  the  contents  arc  quickly  mixed  by 
Bhakiug.     The  mixture  becomes  very  hot,  and  after  about  five 
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seconds  heating  begins  to  boil.     At  this  moment  the  flask 
is  removed  from  the  flame  and  allowed  to  cool  in  a  place 


(obtained  by  the  action  of  sulphuric  acid  on  alcohol, 
containing  from  l6^„  to  y^^  of  a  mixture  of  impurities), 
out  of  the  reach  of  air  currents.  After  cooling,  the  mixture  .  Operating  in  the  above  manner,  the  following  results  were 
is  placed  in  a  glass  cell  with  parallel  sides  25  mm.  apart,  obtained  with  solutions  containing  1  in  1,000  of  the  various 
and  the  colour  is  compared  with  Savalle's  standard  tints  j  bodies  . — 


Alcohols. 


Capr.vl 

Isobutyl 

Heptyl 

Amyl 

Propyl 

Isopropyl 

Butyl,  normal. 

Glycerol 

Methyl 


Tint. 


Aldehydes. 


Furfurol 

Isobutyric  . . . 
Paraldehyde . 
Propionic... 
Oenanthylic  . 
Valerianic  ... 

Ethylic 

Methylal 

Acetal 

Butyric 


Tint. 


Intense  black 

o 

9 


3 

2-5 
1-5 
0 


Ethers. 


Amyl  acetate 

Ethyl  acetate 

Ethyl  propionate. .. 

Etbyl  butyrate 

Ethyl  isobutyrate. . 
Ethyl  valerianate .. 
Ethyl  caproate  .... 
Ethyl  cenanthylate. 

Ethyl  sebale 

Ethyl  succinate.... 

Ethyl  benzoate 

Etbyl  salicylate 

Methyl  salicylate... 
Methyl  formate 


Tint. 


The  following  table  shows  the  smallest  quantity  of  those 
substances,  which  give  a  colouration  with  sulphuric  acid, 
that  can  be  detected : — 


Substance  mixed  with 
Alcohol  of  50  Per  Cent. 


Weight 
Dilution  of  the  of  Substance 

Solution.  contained  in 

1  Litre  of  Alcohol. 


Furfurol 

Paraldehyde 

Isobutyric  aldehyde  .. 

Ethylic  aldehyde 

Oenanthylic  aldehyde  , 
Propionic  aldehyde 

Valerianic  aldehyde 

Methylal 

Acetal 

Capryl  alcohol 

Isobutyl  alcohol 

Heptyl  alcohol 

Aujyl  alcohol 

Amyl  acetate 


100,00(1 
S.000 

s.nou 

8,000 
4.000 
■4,000 
4.000 
2,000 
2,000 
20,000 
8,000 
2,000 
2,1100 
4,000 


Grm. 

o-iilii 

0-125 

0-12.-, 
irt'jo 
n-'j.-.o 
0-250 
0-250 
0-500 
0-500 
0-050 
0-125 
0-500 
0-5110 
0-250 


The  colour  produced  is  not  proportionate  to  the  amount 
of  impurity  present,  as  will  be  seen  by  reference  to  the  next 
table:— 


Substance  Mixed  with 
Alcohol  at  30  Per  Cent. 


Savalle  Decrees  Corresponding  to  a 
S:  rength  of 


1  in  1,000. 


Isobutyric  aldehyde.. 

Paraldehyde 

Propionic  aldehyde  . . 
i  tenanthylio  aldehyde 


Valerianic)  aldehyde. 


Ethylic  aldehyde  . 
Methylal 


Acetal 

Capryl  alcohol  . . 
Isobutyl  alcohol. 
Heptyl  alcohol . . 


Amyl  alcohol. 
Amyl  acetate. 


1  in  2,000. 


2-5 
1 


Trace  of 
colour. 


Trace  of 
colour. 


Trace  of 
colour. 


Trace  of 
colour. 


Trace  of 

colour. 


1  in  4,000. 


Trace  of 
colour. 


Trace  of 
colour. 


(2.)  The  bisulphite  of  rosaniline  solution  was  prepared  as  follows  : — 


Solution  of  magenta  ( 1  in  1,000) So 

Sodium  bisulphite  at  34°  B 2u 

Soo 


"Water 

Sulphuric  acid  at  66°  B. 


to  be  mixed  in  the  order  given. 

10  ec.  of  alcohol  to  be  tested  are  mixed  with  4  ce.  of  the  above  reagent.    The  maximum  violet  colouration  is  developed 
ill  about  half  an  hour,  remaining  constant  for  about  2  hours,  when  it  begins  to  disappear. 
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The  following  table  gives  the  smallest   quantity  of  the 
aldehydes  detectable  in  solution  iu  50  per  cent,  alcohol : — 


Substance  Dissolved  in 
Ucohol  ol  r.'i  Pei  l 

Strength  of 

-       .11011. 

Weight 

ol  Substance 

contained  in 

1  Litre  of  Alcohol. 

Bthylic  aldehyde 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

100,000 
00,000 
100,000 

00.1 

20, 

20,000 

J, 

2,000 
■j.iuiii 
8,000 
2,000 

Gnn. 

"•■'I 

0*0! 

Oenanthylic  aldehyde  — 
Valerianic  aldehyde 

dehyde 

0*01 

0-02 
irii,", 
0*06 
O'OO 

0*60 

Butyric  aldehyde 

0*60 

0-50 

(:(.)  Aniline  acetate  is  peculiarly  the  test  for  furfural.  It 
gives  do  colouration  with  solutions  (1:1,000)  of  any  of  the 
other  Bubstances  mentioned  before.  To  apply  the  test, 
10  drops  of  aniline  and  2  cc.  of  acetic  acid  are  added  to 
lo  cc.  of  the  alcohol  under  examination.  The  colour 
attains  ii  s  maximum  intensity  in  about  half  an  hour, 
remains  for  some  time  and  then  disappears.  A  solution  of 
furfurol  containing  1  in  1,000  gives  a  strong  red  colour. 
When  only  !  in  1,000,000  is  present  the  colour  is  distinct, 
and  even  when  there  is  only  1  in  10,000,ooo  the  tint  is  still 
perceptible,     As  the  colouration  obtained  is  proportionate 

tn   the   a tint   of    furfurol   present,   that    body   may   be 

estimated  colorimetrically, 

(4.)  Potassium  permanganate  is  instantaneously  reduced 
li\  paraldehyde,  isobutyric  aldehyde,  and  isobutyl  alcohol, 
in  presence  of  acid. 

25  cc.  of  sciliiiiini  of  paraldehyde  (I  in  1,000)  absorbed 
2*60  cc.  of  decinormaJ  potassium  permanganate.  In  the 
case  hi  isobutyric  aldehyde  0*7  cc.  were  required,  whilst 
isobutyl  alcohol  absorbed  0*4  cc. 

The  other  bodies  before  mentioned  reduce  potassium 
permanganate,  bul  in  such  an  irregular  manner  thai  it  is 
impossible  to  distinguish  between  them. — II.  T.  I*. 


ORGANIC  CHEMISTRY.— QUANTITATIVE. 

Some  Laboratory  Experiences.    B.  \V.  Gerland. 

See  pages  '.'5— 2fi. 


Turkey  Red  Oil.    3.  A.  Wilson. 
See  pages  2f>— 28. 


The  Effect  of  Exposure  under  certain  Conditions 
some  Constants  of  Oil.     II.  Ballantync. 

See  pages  29— :S2. 


On  the   Estimation  of  Fat  in   Milk.    J.  Gorodctzky. 
Zeite.  I.  angew  Chem.  1890,  418—421. 

This  paper  contains  ;i  detailed  description  of  extensive 
comparative  experiments  on  the  estimation  of  latin  milk 
bj  the  " sand  method,"  Bose's  method,  and  Soxhlet's  areo- 
metric  method  respectively.  The  general  results  show 
thai  Bose's  method  gives  the  most  accurate  results  j  in 
the  "sand  method"  a  mora  prolonged  extraction  must  be 
osed  i )i : 1 1 1  usual,  viz.,  6  to  8  hours  for  ordinary  milk  ami 
in  to  20 hoars  for  skimmed  milk,  and  in  order  to  make 
analyses  bj  the  "  sand  method  "  comparable,  the  duration 
nt  the  extraction  Bhould  bo  stated ;  tin-  araometrio  method 
i-  simple  and  rapid  bul  Frequently  :om  -  too  low  results. 

— H.  K.  T. 


iijioii 


Contributions  to  tlic  Chemistry  of  Fat.    A.  Tliuin.     ZeitS.  f. 
angew.  Chem.  1890,  482 — is:;. 

Ik  these  experiments  it  was  sought  to  determine— (1)  the 
behaviour  on  saponification  with  an  insufficient  amount  ol 

alkali,  ot  a  mixture  of  oleic,  stearic,  ami  palmitic  acids;  (2) 
in  what  proportion  are  the  above  acids  liberated  when  oil 
containing  tin  tn  becomi  -  rancid. 

According  to  Baudot  (D.E.P.  :t7 ,::'.< 7  >  stearic  acid  can  be 
prepared  by  treating  the  crude  mixture  of  fatty  acids  with 
dilute  potassium  or  sodium  hydrate  at  a  temperature  ot  65 
— 90  ,  the  stearic  acid  combining  with  the  alkali  whilst  the 
oleic  acid  rises  to  the  surface  After  repeated  trials, 
however,  the  author  tailed  to  effect  a  separation  by  this 
means.  In  order  to  test  the  matter  mure  thoroughly  the 
following  experiment  was  made. 

■nil-,  of  oleic  acid  having  an  iodine  number  1  ) 
were  mixed  with  10  grins,  of  commercial  Btearic  acid. 
The  mixture  was  dissolved  in  boiling  alcohol,  free  from 
acid,  and  is  cc.  of  potassium  hydrate  solution  containing 
l  •  '■'•  grm.  of  solid  potash  were  added,  this  amount  of 
alkali  being  sufficient  to  neutralise  the  oleic  arid  only. 
The  cooled  liquid  was  mixed  with  a  little  water,  shaken  out 
with  petroleum  ether,  and  the  petroleum  extract  washed 
with  water  and  distilled.  The  re-nine,  which  weighed 
rather  more  than  10  grms.,  wa-  boiled  with  dilute  sulphuric 
acid,  washed,  and  titrated  by  Bubl's  method.  It  gave  an 
iodine    Dumber       :i7"J.     The  alcoholic  Boap  Bolution  left 

after  the  treatment    with    petroleum   ether   was    next  diluted 

with  water,  decomposed  with  dilute  sulphuric  acid,  ami  the 
alcohol  boiled  >>it.  The  residue  gave  an  iodine  number 
ins.     Heine  there  is  no  marked  difference  between  oleic 

acid  and    -olid  tatty  acid-  in  their  behaviour  with  alkali,  and 

this  reagent  cannoi  be  used  for  their  separation. 

In  order  tu  ascertain    if   oleic,  palmitic,  and    stearic    acids 

arc  liberated  in  the  same  or  in  a  different  proportion  to  that 
in  which  they  exisl  in  fats,  when  the  latter  become  rancid, 
palm  oil  and  olive  oil  were  examined.  These  fats  were 
mixed  with  alcohol  ami  exactly  neutralised  at  the  boiling 
temperature  with  potassium  hydrate,  using  phenolphthaloln 
BS  an  indicator.  The  neutral  fat  and  soap  wen'  then 
separated  from  the  mixture  bj  means  of  petroleum  ether  as 
described  above,  the  neutral  fat  being  afterwards  saponified. 

The   original    palm    oil    had   an   acid    numlier  94*0,   and    an 

iodine  number  55*0.    The  iodine  Dumber  of  the  free  acid 

was  52*1  :   that  of  the  acid    separated    from   the  neutral  fat 

was  55*2.    (Hive  oil  gave  acid  Dumber 98*0,  iodine  number 

79'L':   the  iodine  numlier-  of   the   free  fatty  acid  and  of   the 

fatty  acid  existing  in  the  neutral  fat   being  77*8  and  79*0 

itively.   These  i  a  lues  show  that  the  ratio  between  oleic 

acid  and  solid  fatty  acid  in  the  free  acid-   of   palm  and  olive 

oils  is  the  same  as  that  in  which  they  exisl  in  the  neutral 
fat  —II.  K.  T. 


Report  on   Confectionery  and  Preserves  with  Sugar  and 
Uoney.      Beport  of  the  Central  Laboratory   of  the  Italian 
Customs  Department,  1886—1889,  192—881. 
See  under  Will.  A.,  page  60. 


Report  "ii  Animal  Products,  frc.  Beport  of  the  Central 
Laboratory  of  the  Italian  Customs  Department,  l ssr.  - 
1889,  in—  165. 

Si  >  under  \  1 1 ..  page  •*>  l. 


The  Analysis  of  Dynamite.    1  ■'.  Schciding.    Zeits.  f.  an 
Chem.  1890,  ill  I  ■  615. 

I\  tin  estimation  of  moisture  in  dynamite,  the  -ample  must 

be  dried  over  Bulphuric  acid  at  tl rdinar)  temperature,  as 

nitroglycerin  volatilises  between  40  and  .'•<>  ( '.    Kor  the  same 
reason   when    the   nitroglycerin    ha-   been   extracted   with 

ether,  after  the  latter  ha-  hen   evaporated,  the  residue  niu-t 
al-o    he  dried    at    the    ordinary   temperature    in    the    same 

in. inner. 

Should   the   dynamite   he   Ruspected    to   contain   besides 

nitroglycerin  another   body  soluble  In  ether,  then  the  nitrate 

nitrogen   and   possibly  tic    total   nitrogen  will   require  to  be 

|  determined,  the    latter  by  I) a-' method.     The  former  can 
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be  estimated  in  a  Lunge  nitrometer,  but  the  author  prefers 
the  Schulzc-Tieniann  process. 

In  the  analysis  of  gelatin  dynamite  the  first  solvent  to  be 
used  is  ether;  this  destroys  the  gelatin,  then  the  saltpetre  is 
extracted  with  water,  and  after  drying  the  residue,  the 
collodion  cotton  is  dissolved  out  by  acetic  ether.  Should  it 
be  necessary  to  estimate  the  amount  of  gun-cotton  present, 
then  the  acetic  ether  extraction  must  be  preceded  by  treat- 
ment with  "  ether  alcohol,"  as  the  acetic  ether  dissolves  both 
nitrocelluloses. 

The  aqueous  extract  may  also  contain  soda  ;  it  should 
therefore  be  made  up  to  a  known  volume  and  in  different 
portions  should  be  determined  :  1st,  the  total  dry  residue  ; 
2nd,  the  alkalinity  by  titration  ;  and  3rd,  the  nitrate  nitrogen 
by  Schulze-Tiemann's  process.  To  collect  the  evolved 
nitrogen  dioxide  the  author  employs  a  burette  of  his  own 
devising,  described  in  this  Journal,  1890,  896. 

The  presence  of  heavy  spar  in  gelatin  dynamite  is  to  be 
regarded  as  adulteration,  but  in  dynamite  its  presence  is 
necessary  when  good  kieselguhr  is  used  in  order  to  impart 
tlie  required  softness  to  the  dynamite. — W.  M. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Dry  Decomposition  of  Diazo-amido  Compounds.  F.  Heusler. 
Anualen,  260,  227—250. 

When  diazo-amidobenzene  or  its  homologues  is  mixed  with 
S  to  10  parts  of  liquid  paraffin,  and  the  mixture  heated,  the 
dia/o-compouud  first  dissolves,  and  at  a  higher  temperature 
is  slowly  de"omposed  with  evolution  of  nitrogen,  yielding 
ortho-  and  para-amidodiphenyl,  diphenyl,  benzene  and 
aniline.  Under  the  same  conditions  the  diazo-compound 
obtained  from  para-toluidine  yields  toluene  and  para- 
toluidine,  and  that  obtained  frrm  para-ehloraniliue  gives 
chlorobenzene  and  para-chlorauiline. 

Ben/.enediazobenzylanilide  gives  benzene,  benzaldehyde, 
aniline,  beuzylaniline,  and  small  quantities  of  diphenyl. 
Benzenediazopiperidide  (565  grins.)  yields  benzene 
(122  grins.),  diphenyl  (23  grins.),  piperidine,  very  small 
quantities  of  aniline,  and  a  base  which  seems  to  have  the 
composition  C-H,,X  ;  the  author  names  this  base  isopiperi- 
detne,  but  it  may  be  a  mixture. 

When  benzenediazodimethylamide  is  dropped  on  to  sand 
heated  to  250°,  it  is  decomposed, yielding  benzene,  diphenyl, 
diniethylainuie,  and  small  quantities  of  a  liquid  base,  the 
nature  of  which  lias  not  been  ascertained. — F.  S.  K. 


The  Injurious  Action  of  Copper  on  Rubber,     Engineer, 
1891,  8. 

Dewar  observed,  accidentally,  that  metallic  copper  when 
heated  to  the  temperature  of  boiling  water  in  contact  with 
the  rubber  exerted  a  destructive  effect  upon  it.  With  a 
view  of  finding  whether  this  was  due  to  the  copper  per  se, 
or  to  its  power  of  conducting  heat  more  rapidly  to  the 
rubber,  he  laid  a  sheet  of  rubber  on  a  plate  of  glass  and  on 
it  placed  four  clean  discs — one  of  copper,  one  of  platinum, 
one  of  zinc,  and  one  of  silver.  After  a  few  days  in  an 
incubator  at  150°  F.,  the  rubber  under  the  copper  had 
become  quite  hard,  that  under  the  platinum  had  become 
slightly  affected  and  hardened  at  different  parts,  while  the 
rubber  under  the  silver  and  under  the  zinc  was  quite  sound 
and  elastic.  This  would  lead  one  to  infer  that  the  pure 
metallic  copper  hail  exerted  a  great  oxidising  effect  on 
the  rubber,  the  platinum  had  exerted  a  slight  effect,  while 
the  zinc  and  silver  respectively  had  had  no  injurious 
influence  on  it.  A  still  more  curious  result  was  this,  that 
the  rubber  thus  hardened  by  the  copper  contained  no 
appreciable  trace  of  copper ;  the  copper,  therefore,  pre- 
sumably sets  up  the  oxidising  action  in  the  rubber  without 
itself  permeating  it. 


Discovert/   of  Hydronitric    And  (X.II).     D.   Mendeleef. 

J.  Buss.  Ghent.  Soc.  22,  506—515. 
Tiik  author  regards  the  discovery  of  this  new  compound  by 
Curtius  as  one  of  the  most  brilliant  acquisitions  of  chemical 


science  for  the  last  year.  It  ought  to  throw  considerable 
light  on  the  whole  field  of  little  known  metallic  azo- 
compounds. 

He  considers  hydronitric  acid  to  be  one  of  the  nitriles  of 
the  ammonum  salt  of  nitric  acid. 

Hydrates.  Ammonium  Salts.            Nitriles. 

Meta.  .N205HoO  NH4NO.,              -  2  H„0  =  X ..< ) 

Pyro  . .  N.,05  2  H„0  XH4XO>H3      -  3  H20  =  N3H 

Ortho  ,N205  3  H.,0  XH4XO:i  2  XH3  -  3  H20  =  N4H4 

the  first  nitrite  being  the  common  nitrogen  monoxide,  the 
second  hydronitric  acid,  and  the  third  an  ammonium  salt  of 
the  latter. 

Being  a  nitrile,  its  H  ought  to  have  the  properties  of  that 
of  an  acid  and  not  of  ammonia,  like  that  of  the  hydrogen 
in  hydrocyanic  acid,  the  nitrile  of  formic  acid.  Partly 
by  induction  and  partly  by  analogy  to  hydrocyanic  acid, 
the  author  predicts  for  hydronitric  acid,  phenomena  of 
nolynierisni,  of  complex  and  double  compounds,  and  of 
isomerism.  Thus  he  expects  its  ammonium  salt  (N,!!,) 
to  form  an  amide  X(XH„)  (XH,)X  as  ammonium  cyanate 
CXO(XH4)  forms  amide  (XIL)CO(XH2). 

The  double  potassium  ferronitrates  if  existent  ought  to 
be  characterised  by  their  peculiar  shades  of  colour;  while 
the  compounds  corresponding  to  the  Prussian  blue  ought  to 
explode  in  the  dry  state. — X.  W.  T. 


^eto  33ook$. 


Aids  in  Practical  Geology.  By  Grenville  A.  J.  Gole, 
F.G.S.,  Professor  of  Geology  in  the  Royal  College  of 
Science  for  Ireland.  London  :  Chas.  Griffin  and  Co., 
Exeter  Street,  Strand. 

Tins  work,  which  is  inscribed  in  "  Memory  of  many  Expe- 
ditions," to  Arthur  Wells  Bawtree,  is  a  practical  guide  for 
the  discrimination  of  minerals  and  rocks.  The  author 
boldly  advocates  a  judicious  union  of  chemical  analysis  with 
paheontological  research  to  this  end,  and  on  this  principle 
his  book  is  arranged.  But  in  the  scientific  union  referred 
to,  the  author  is  also  by  no  means  unmindful  of  the  iinpor- 
taut  aids  afforded  by  spectroscopy  and  the  microscopical 
examination  of  rock  sections,  which  are  included.  Hence,  to 
give  the  clearest  idea  of  the  scope  of  the  book,  and  more 
especially  to  the  practical  man,  it  might  be  even  better 
defined,  as  a  work  on  practical  mineralogy  in  which  the  aid 
of  the  science  of  pahcontology  is  in  a  due  degree  made 
use  of. 

In  the  compilation  the  author  admits  indebtedness  to  the 
instruction  and  published  papers,  of  Judd,  as  also  to  the 
works  of  Brush,  Lacroix,  Rosenbusch,  Zirkel,  and  others. 

The  work  is  profusely  illustrated  with  136  woodcuts,  and 
closes  with  an  instructive  and  practical  "  Suggested  List  of 
characteristic  Invertebrate  Fossils,"  and  an  Alphabetical 
Index  to  the  entire  volume. 

The  text  is  subdivided  as  follows : — Part  I.  The  Sampling 
of  the  Earth's  Crust.  II.  The  Examination  of  Minerals. 
III.  The  Examination  of  Rocks.  IV.  The  Examination  of 
Fossils.     The  price  of  the  book  is  10s.  Gil. 


Fuels,  Solid,  Liquid,  axd  Gaseous,  their  Analysis  and 
Valuation.  For  the  Use  of  Chemists  and  Engineers. 
By  H.  Joshua  Phillips,  F.C.S.  London :  Crosby,  Lock- 
wood  and  Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill. 
1891. 

Small  8vo.  volume,  bound  in  cloth,  price  3s.  &d.  It  contains 
Preface,  Table  of  Contents,  and  Text  covering  63  pages, 
containing  also  five  wood  engravings.  The  work  treats  of 
the  following  branches  of  the  subject ; — Methods  of  Analysis, 
Methods  of  Valuation,  Tables,  &c.,  and,  finally,  Analyses  of 
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various  < iaseous  Furl-,  such,  e.g  .  as  American  Natural  I  las, 
Jii  --  mer-Converter  ( ran  --.  Blast-Furnace  Gases,  Blowhole 
Gases,  Coal  (i;i>,  Gases  occluded  by  Coal,  Oil  (las,  Siemens 
Producer-  Gas,  various  Water -Gases.  As  stated  in  the 
,  "  this  little  book  comprises  within  small  limits  that 
which  would  otherwise  have  tc,  be  gleaned  from  widely- 
scattered  sources  and  larger  works,  and  the  author's  endea- 
vour has  been  to  make  it  a  practical  and  theoretical  help 
both  to  the  chemist  and  the  engineer." 


Ti.i  iim-i  ii  -  Chehjsches    Jabbscch,     ltW.I— 1K9U.       hill 

hi     dber    die    Eortschritte    auf    dem   Gebiete  <U-r 

Chemischen    Technologic,   vom    April    lsxs    his    April 

1889.     Heransgegeben  von    Dr.   Kudole    Brj  derm  utn, 

12""    Jahrgang      Berlin:    W.  Carl   Heymann's   Verlag 

lH'Jl. 
( lc  iwu  volume,  Strongly  hound  in  cloth  and  gilt-lettered, 
price  12s.  The  work  contains  Preface,  Table  of  Contents, 
List  of  Abhiwiatrd  Titles  of  Works  referred  to  in  the 
text,  622  pages  of  Bubject-matter,  including  a  copious 
Alphabetical  Index  of  matter  and  authors,  with  the  text 
are  interspersed  800  wood  engravings.  A  valuable  review 
of  Xew  Hooks  which  have  appeared  during  the  Bession 
1889  -1890  is  included — the  Bubjectu  of  such  works  covering 
the  branches  of  Physics,  I  Ihemistry,  I  Ihemical  Technology, 
Mineralogy,  Geology  and  Botany. 

The  arrangement  of  the  subject-matter  is  as  follows: — I. 
Eisen.  II.  Alkali-metalle,  Magnesium.  Aluminium.  III. 
Gold  iiiul  Silher.  IV.  Kupl'er.  V.  Blei.  VI.  /ink  mill 
Cadmium.  VII.  Zinn.  VIII.  Nickel  und  Cobalt.  IX. 
Chrom  und  Mangan.  X.  Antimon,  Arsen,  Wolfram, 
Quecksilber,  und  Platin.  XI.  Chlor,  Salzsatire.  Ml. 
Schwefel,  Schweflige  Satire,  Bchwefel  Satire.  XIII. 
Wasserstoff,  Wasserstoffsuperoxyd,  Kohlensauie.  XIV. 
Suda:  1.  Kochsalz;  -.  Sulfa!  und  Soda.  XV.  Kuliuin- 
verbindungen.     XVI.  Ammoniak.    XVII.  Alkalische  Erden. 

XVIII.  Thonerde.     XIX.  Glas.     XX.  Tl waaren.      XXI. 

Cement.  XXII.  Kiinstliche  Steine.  XXIII.  Explosivstoffe. 
XXIV.  Leuchtstoffe.  XXV.  Eeizstoffe.  XXVI.  /inker. 
XXVII.  Starke  und  Stttrkezucker.  XXVIII.  Wein.  XXIX. 
Bier.  XXX.  Spiritus.  XXXI.  Fette,  Harze,  Seife,  &c. 
XXXn.    Wasser.      XXXIII.     Nahrungsmittel.       XXXIV. 

Kiiligetnittcl,       Alil'alle,       Disinfection.       XXX\'.       (ieili.ni. 

XXXVI  l.eim.  XXXVII.  Organische  Sauren.  XXXVIII. 
Alkaloid. ■.  XXXIX.  Earbstoffe.  XL.  Gespinnstfasern, 
Bleichen,  Fat-ben,  Drucken.  XI, I.  Papier.  XI, II.  Photo- 
graphic     XI, III.   Apparate.      XI, IV.   Bucherscliaii. 


An  Intb i  ii  i  ,   in  i  in   Si  i  d >    of  Metallurgy,     By 

\V.     ('.    BOBKRTS-AUBTKN,    C.B.,      l-'.li.S.,     <  'lienii-l      mid 

Assayei  to  the  Boyal  Mint,  Professor  of  Metallurgy  in 
the  Royal  College  of  Science,  &c.  London :  Chas.  Griffin 
and  I  o  .  Exetei  Street,  Strand.     1891. 

Hi  nui  voli i,  hound  in  cloth,  prioe  7s.  (id.     Ii  contains 

frontispiece  illustrating  a  Stamp  Batter]  and  Frue-vanner, 
Preface,  Table  of  Contents,  and   text  coveting  -*''.  page-. 

The  wort   i-  icluiled  with  an  Alphabetical  Index,     The 

pages  of  the  hunk  are  illustrated  h\  B8  wood  engravings. 

The  Bubjecl  matter  is  Bub-divided  as  follows: — ('hap.  I. 
Tin-  Relation  of  Metallurgy  to  Chemistry.  II.  Physical 
properties  of  Metals,  lli.  Alloys,  IV.  The  Thermal 
treatment  of  Metals.  V.  Fuel.  VI.  Materials  and  Products 
of  Metallurgical  Processes.  VII.  furnace-.  \|||.  Means 
of  supplying  Air  tu  I'm  iiac,-.  IX.  Typical  Metallurgical 
Processes,     \.  Economic  considerations. 

The  Chapter-  mi  "  Uloj  -  "  and  "  The  Thermal  Treatment 
ni  Metals  "  offer  special  interest. 


Ctarjr  ftrport. 


TARIFF  CHANGES  ANl)  CUSTOMS 

REGULATIONS. 

Customs  Tahiti  o>  Uh  lsagqa. 

With  reference  to  the  statement  published  on  pp.  C40 — il 
of  the   Board  qf  Trade  Journal  for  December   1889,  the 

following  is  a  revised  statement  of   the  rate-  of   import  dun- 
now  levied    under   the  Customs    tariff  of    Nicaragua.     This 

statement  has  been  prepared  by  Mr.  Marshall  Vaughan, 
Her  Majesty's  Consul  at  Granada.  The  duty  in  each 
ease  i-  leviable  per  pound  avoirdupois  English  weight, 
on  the  gross  weight  of  the  package,  without  any  deduction 
whatever  for  cases  or  wrapper-.  When  a  package  con- 
tain- several  distinct  classes  of  goods  the  weight  of  the 
packing  is  distributed  proportionately  over  each  kind. 
Mate.— Peso  =  2*.  10rf.  (about). 


Articles. 


Ual.s, ,(  lliilv 

per 
English  Pound. 


Hsdicihbs,  Drugs,  ant  Apothkcaby's 

SI    \  OKIES. 

Oils,  olive,  linseed,  almond,  castor,  ooooanut,  end- 
liver,  and  any  ether  similar  ml 

\,  mIs.  chliirliyilnc,  muriatic  sulphuric, ami  nitric 

Pn..  carbolic,  acetic,  and  OXallC 

S|ii:-ii-  ,>r  turpentine, and  gaseous,  mineral,  and 

acidulated  waters 


While  lend  or  carbonate  of  lead  ... 

Alum 

Liquid  ammonia  or  volatile  alkali. 
Sulphur  of  an;  kind 


Bicarbonate  of  soda  or  crystallised  carlxmatc  of 

S"i  ill 


Bunu 

deoflime 

Medicinal  harks  .... 
Chalk,  pipeclay,  to. 


All  kinds  of  glass  bottles  and  glati  artiolei  for 
chemists  and  druggists 


Perfumed  and  medicinal  sssenoi  -  , 

Glycerin 

(Him  am l>i<  nnil  shellac 

\r al li  bitten 

Boaps  and  ->  nips,  medicinal 


Byrlnges,  syphons,  and  any  other  articles  u!  india- 
rubber  and  gutta-percha 


Syringes  and  other  similar  articles  of  metal,  except 
aid  silver 

Syringes  and  other  similar  articles  of  glass 

Linseed  and  Lloaeed  Hour 

Cocoa  butter  

Pal  for  ointments  and  pomades 


Hi  dloiiioi  and  «li  ugg,  En  ni  tie,  powder,  liquid  gum, 
orany  other  form,  prepared  in  any  niaiiuer  riot 
otherwise  sped  fled 

Oxide  of  sine 

Filtering  paper 


Pea,  Cta, 

ii-n; 
ice:; 
u-05 

n- Hi 
O'M 

0MI2 
00t 
0-03 

o-m-j 
O'OS 

ll-III 

111.-, 

11-02 
11-05 

poo 

II    us 

O'lS 
0*18 

ni:, 

u:ii 

010 
on., 
0*03 
0-15 
00j 

n  u 

on:, 
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Customs  Tariff  of  Nicaragua — continued. 


Articles, 


Rates  of  Duty 

per 
English  Pound. 


Rosin 

Epsom  and  glauber  salts 

Sal-auimoniae,  chloride  of  ammoniac 

Saltpetre  or  nitrate  of  potash 

Medicinal  seeds 

Persian  sherbet  

Caustic  soda 

Sulphate  of  iron 

Do.  of  zinc  or  white  vitriol 

Do.  of  copper 

Do.  of  quinine 

Do.  of  soda 

Sticking  plasters,  cerecloths,  &c 

Tinctures  of  al!  kinds,  medicinal  or  not 

Turpentine  oil 

Utensi's  for  chemists  and  druggists  of  chiu.'i, 
stone,  or  any  other  composition,  such  as  mortars, 
basins,  &c 

Vaseline,  cosmoline,  and  petrolate 

Poisons  for  tanning,  killing  insects,  ic 

3Iedieinal  wines,  such  as  quinine,  beef,  &c 

Miscellaneous  Articles. 

Mineral  oils,  such  as  petroleum  or  naphtha 

Perfumed  oils 

Alcohol 

Starch 

Tar,  pitch,  and  lampblack 

Aniline  and  carmine 

Varnish  of  all  kinds 

Earthenware,  glazed  or  unglazed 

Leather 

Blacking  for  shoes,  &c 


Pes.  Cts. 
0-02 

0'02 

0-05 

ll-DJ 

n-io 
o-oj 

0-03 
0'0l 
0-02 
0-03 
0-30 
0-05 
U-2.J 
0-15 
o-lo 

U'03 

o-io 

O'lO 
0-15 


irul 
o-io 

Prohibited 
0'03 
0-02 
0-80 
0'08 

o-oi 

0-27 
0-03 


France. 

Higher  Duties  on  Chemicals. 

The  Tariff  Commission  has  recommended  that  the  duty 
on  muriatic  acid  be  raised  from  30  to  37  cents,  in  the 
minimum  list,  and  that  a  duty  of  13  frs.  and  9'50  frs., 
maximum  and  minimum  respectively,  be  imposed  on 
barium  binoxide.  Caustic  soda  is  to  pay  10  frs.  and  8  frs. 
The  duty  in  each  case  is  the  rate  per  100  kilos. — Chemist 
and  Druggist. 


Canada. 

Fertilisers. 

The  law  in  Quebec. as  regards  the  importation,  manufac- 
ture, aud  sale  of  fertilisers  is  very  strict,  liefore  any  kiud 
is  offered  for  sale  it  must  be  approved  of  by  the  Government 
authorities,  and  the  official  analysis  is  kept  for  comparison 
with  samples  obtained  any  time  within  a  year  after  the 
sale  of  the  fertiliser  has  been  authorised.  In  the  case  of 
fertilisers  put  up   in  packets,   a  copy  of   the  Government 


analyst's  certificate  must  be  printed  on  each  packet.  Then 
every  manufacturer  or  importer  who  sells  or  offers  fertilisers 
for  sale  must  register  his  name  and  address  every  year  with 
the  nearest  Inland  Revenue  officer,  and  pay  a  registration 
fee  of  one  dollar. — Ibid. 


MISCELLANEOUS  TRADE  NOTICES. 

Papers  interesting  to  Technologists. 

The  following  articles   in  the  Board  of  Trade  Journal 
for  January  1891  will  repay  perusal ; — 

"  Beer  in  the  Philippine  Islands,"  p.  56,  seq. 
"  Flax  Industrj'  of  New  Zealand,"  p.  80,  seq. 
"  Aline  Explosions  in  France,"  p.  89,  seq. 
"  India  as  a  Wool-producing  Country,"  p.  9G,  seq. 


Russian  Petroleum  Trade. 

The  following  is  extracted  from  a  report  by  the  Belgian 
Consul  General  at  Odessa,  dated  the  12th  December : — 

In  1881  there  were  extracted  40,500,000  poods  of  raw 
naphtha  (pood  is  equivalent  to  36  lb.  avoirdupois)  from 
which  12,800,000  poods  of  petroleum  were  derived.  Since 
then  the  produce  of  the  mineral  oil  has  gone  on  increasing, 
as  is  shown  by  the  fbllowinsr  figures  : — 


Naphtha. 


Petroleum. 


1882 

Ponds. 

60,600,000 

Pfiuds. 

13,500,000 

1883 

60,400,000 

15,100,000 

1884 

90,S00,0O0 

22,000,000 

1885 

117,100,000 

30,000,000 

1886 

151.2O0.0U0 

35,000,000 

1887 

160,000,000 

41,300,000 

1888 

194,000,000 

51,000,000 

1889 

205,500,000 

61,200,000 

The  working  of  naphtha  wells,  in  the  island  of  Apeheron, 
occupies  at  the  present  time  60  companies  or  associations. 

The  first  place  belongs  to  Xobel  Brothers,  whose  produc- 
tion, in  1889,  was  31,800,000  poods.  Then  come  :  The 
Caspian  Company,  with  24,400,000  poods;  Tsatouroff  aud 
Co.,  14,900,000 ;  Tougieff,  14,000,000 ;  Baku  Naphtha 
Company,  13,200,000  ;  Black  Sea  aud  Caspian  Sea  Company, 
11,800,000  poods.     These  are  the  most  important. 

One  hundred  and  sixty  firms  distilled  naphtha  in  1889. 
They  produced  61,200,000  pouds  of  petroleum  and  3,400,000 
poods  of  lubricants. 

The  export  from  Baku  of  naphtha  and  its  derivatives  is 
effected  by  the  Caspian  Sea  chiefly  towards  Russia,  and  by 
the  Transcaucasian  and  Black  Sea  Railway. 

The  exports  i»*d  the  Caspian  Sea  were  respectively  : — 

In  1888,  20,000,000  poods  of  petroleum,  600,000  poods  of 
oils,  53,600,000  poods  of  residues,  and  6,100,000  poods  of 
naphtha. 

In  1889,  23,800,000  poods  of  petroleum,  300,000  poods 
of  oils,  82,200,000  poods  of  residues,  and  3,500,000  poods 
of  naphtha. 

Those  by  the  Transcaucasian  and  Black  Sea  Railway 
were : — 

In  1888,  30,000,000  poods  of  petroleum,  2,000,000  poods 
of  oils,  5,500,000  poods  of  residues,  and  700,000  poods  of 
naphtha. 

In  1889,  37,300,000  poods  of  petroleum,  3,000,000  poods 
of  oils,  6,400,000  poods  of  residues,  aud  300,000  poods  of 
naphtha. 

Of  the  exports  from  Batoum,  4,400,000  poods  were  sent 
to  Russia,  7,500,000  poods  to  Turkey,  7,100,000  poods  to 
Great  Britain,  6,600,000  poods  to  Austria-Hungary,  1,700,000 
poods  to  Belgium,  and  1,300,000  poods  to  France. 
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Towards  the  extreme  East,  Russia  exported  3,100,000 
cases  in  1888  and  4,300,000  cases  in  1889. 

Notwithstanding  the  competition  of  Russian  petroleums, 
American  production  has  steadily  gone  on  increasing.  In 
1888  the  United  States  exported  130,000,000  poods;  in  1889 
they  reached  the  figure  of  153,000,000  poods. 

NOBWEGIAN   I.m.i  SI  an  -. 

Norway  is  wealthier  in  nickel  ores  than  any  other 
European  country,  but  only  two  mines  are  now  working, 
producing  bom  100  to  130  tons  per  annum.  The  price  of 
the  natal,  which  in  1875  was  20  krdners  per  kilogramme, 
ha-  now  Fallen  to  1  kronen  per  kilogramme. 

Notwithstanding  the  depression  in  the  wood-pulp  business, 
new  mills  are  Btlll  building  in  this  country,  and  the 
exportation  of  pulp  shows  a  steady  increase.  At  present 
the  Norwegian  mills  number  54,  and  the  production  will 
probably  ed    the   demand.     The   exportation   of 

mechanical  pulp  rose  in  1889  to  200,000  tons  from  loo.ooo 
tons  in  1885,  while  that  of  chemical  pulp  was  estimated  at 
35,000  tons,  against  24,000  tons  in  1888.  The  price- of 
the  latter  article,  which  was  produced  at  15  mills,  11  of 
which  were  for  sulphite  pulp  and  four  for  sulphate  cellulose, 
were  considered  remunerative,  notwithstanding  the  increasing 
price  of  the  raw  materials.  The  aggregate  value  of  pulp 
exported  in  1889  was  estimated  at  3,210,000  doU.  America 
is  still  a  heavy  importer  of  Norwegian  pulp,  chiefly  shipped 
by  the  direct  Thingvalia  line  to  -New  York,  although  her 
own  production  of  wood  pulp  has  more  than  trebled  during 
the  last  10  year-.*  The  exportation  of  pulp  from  this 
district  to  the  port-  of  New  York,  Boston,  and  San  Franc 
amounted,  according  to  the-  declared  exports,  in  1889,  to 
17,s72  tons,  most  of  which  was  chemical  pulp,  against 
17,954  tons  in  1888. —  Board  of  Trade  Journal. 

(Ii-iim  Cultivation  in  the  Chinese  Province  ok 
Sz  (  Ihuen. 

The  following  account  of  the  cultivation  of  opium  in  the 
(  hinese  province  oi  Si  I  Ihuen  appeal  -  in  the  last  report  by 
the  United  States  Minister  at  Pekin: — 

The  growth  of  opium  has  in  r< nl  year-  assumed  great 

importance  in  Eastern  Sz-Chuen.    The  poppy  i-  grown  over 

Vast    area-,    forming,    in    many    install'  ilar   winter 

crop  of  the  bean  and  Indian  corn  laud-.  This  crop  i-  very 
profitable  to  the  fanner,  not   only  for  the  drug  produced 

from  the  sap,  but  for  tl il  pressed  from  the  seed,  the  lye 

manufactured  from  the  ashes  of  the  -talk-  and  the  leaves, 
which  furnish  food  for  pigs.  Thirty  catties  of  seed  will 
yield  10  catties  of  superior  oil  for  illuminating  purposes  or 

for  f I.     Though   it  is   doubtless   chiefl]    for  the  opium 

produced  that  it  is  cultivated,  it  is  said  that  the  oilier 
products  of  the  poppy  would  remunerate  the  grower.  It  is 
not  difficult  to  raise,  will  mature  in  time  to  allow  other  crops 
to  ripen  on  the  same  ground  the  same  Mar.  and  the  opium 
produced  i-  n  a. lily  converted  into  cash,  all  of  which  tends 
to  make  it  popular  with  the  farmer.  The  facility  with 
which  opium,  on  account  of  it-  convenient  form  and  small 

l,ulk  in  < iparison  with  it-  value,  can  1 arried  over  the 

mountainous  road-  of  Sz-Chuen,  enabling  the  bearet  to 
exade  vexatious  likin  stations  and  to  Bmuggle  it  dutj 
into  neighbouring  market-,  tend-  also  to  make  it  an  ex- 
ceedingl)  profitable  product.  Some  idea  of  the  inducement 
to  the  smuggling  can  be  formed  when  it  i-  remembered  that 
the  Customs  dutj  on  imported  opium  i-  110  taels  per  chest. 
\  large  percentage  ol   thai  produced  in  Ss-Chucn  ovades  all 

taxation    whatever.      The    area    under    cultivation    annually 

increases,  and  the  drug  of  Sz  <  Ihuen,  with  thai  of  Manohooria, 
to  which,  however,  it  i-  inferior,  constantly  encroaches  on 

the  market  of  the  Indian  product 

Tin    a  mi  i:i'  \x   \\  i l'i  it-  Ti;  IDE. 

Bra&etreett  for  the  29th  November  -.•• 

The  American  output  of  vv 1  pulp  ha-  m. ire  than  tr.h 

within  the  pa-t  10 years.  It  i-  i»'»  ardcntlj  expected  bj 
the  manufacturer- that  they   will    not  only   be  able  to  Supply 
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the  home  demand,  but  that  the  exports  will  soon  be  as  large 
a-  the  imports  of  the  last  few  year-.  The  new  inventions 
and  processes  which  ate  constantly  being  constructed  are 
rendering  it  possible  to  use  it  in  making  all  grades  and  styles 
of  paper,  and  it  is  now  found  also  that  bj  mixing'  chloride 
zinc  with  the  pulp  a  suhstance  as  tough  as  wood  is  produce,!, 
which  ha-  been  made  into  gas  pipes,  boxes,  and  hoards 
suitable  for  rooriujr. 

The  enlargement  of  old  mills  and  the  construction  of  new 
ones  to  meet  the  increased  demand  is  not  confined  sirietly 
to  the  east,  hut  i-  progressing  a-  rapidly  in  the  south  and 
we-t.  While  the  production  of  -traw  fibre  ha-  increased 
76  percent,  since  1880,  the  production  of  wood  pulp  has 
increased  500  per  cent.  The  process  of  making  pulp  was 
patented  in  1858,  and  up  to  1884,  when  the  patent  ran  out, 
it-  manufacture  was  controlled  by  live  tirms.  There  are 
now  jln  factories  engaged  in  it-  manufacture,  183 producing 
it  by  tin-  mechanical  process,  15  by  the  soda,  and  12  l.y  the 
sulphite  methods,  of  the  mills  employing  the  mechanical 
proee-s,  62  are  in  New  York  State,  of  which  the  majority 
an  located  among  the  Adirondack  mountains.  In  the  last 
three  years  200, 00  spruce   and    hard   timher  have 

been  cleared  to  supply  these  mills.  These  factories  have  a 
daily  capacity  of  969,800  pounds,  or  about  three  times  the 
output  of  the  IS  mills  in  the  Stan  of  Maine. 

But  the  chemical  processes,  of  which  there  are  now  two, 
are  rapidly  gaining  favour  over  the  older  and  .-lower 
mechanical  method.  The  chemical  pulp  mills  arc  mostly 
in  the  east,  principally  in  .Maine.  Massachusetts,  and  New 
York.  They  differ  only  as  to  the  method  of  reducing  the 
thin  pieces  <>f  wood  to  fine  threads,  or,  as  it  is  generally 
known,  pulp.  One  method  employ-  an  acid,  and  the  other 
aii  alkali,  to  disintegrate   the  nine-.     After  the  wood  has 

heell  reduced  to  pulp,  tin'  -llh-lallees  u-ed  in  effecting  thi- 
result  are  then  eliminated  by  processes  which  save  from 
70  to  80  per  cent,  of  the  chemical  BOlution,  which  can  thus 
he  u-ed  over  and  over  again  in  further  manufacture. 

It  is  claimed,  alter  many  careful  tests  bj  distinguished 
German  chemists,  that  paper  produced  by  the  milschertich 
or  sulphite  process  exceeds  all  other  paper-  in  strength, 
Surpassing  paper  made  from  rags  by  from  17  to  '-'7  per  O 
in  tensile  tearing  strength,  but  falling  below  this  paper  in 
elasticity  hy  38  to  58  per  cent. 

The  presei (  resinous   matter  in  the   pulp  diminishes 

l.v  -..  much  the  elasticity  of  the  til. re-,  and  a-  the  strength 

of    til.     paper  depend-  upon     the    dcgrCC  ^i    elasticity  of    the 

fibres,  recent  inventions  have   been  directed  to  attaining 

this  result.  The  fact  that  the  quality  of  paper  made  from 
pulp  in  this  country  ha-  been  steadily  improving  within  the 

pn-t  two  years  is  sufficient  evidence  that  the  various 
teases  are  rapidly  reaching  perfection.  It  i-  al-o 
becoming  possible  to  use  a  larger  per  cent,  of  pulp  in  the 
manufacture  of  paper.  While  a  few  year-  ago  the  common 
newspaper  contained  hut  from  ."in  to  7.'.  per  cut.  of  pulp 
now  it  contain-  over  90  percent.  This  has  enabled  |.ii 
to  run  then-  presses  at  a  high  ran-  of  speed,  for  the  greater 
the  i i  pulp  the  faster  will  it  absorb  the  ink. 

for  the  nine  month-  ending  September  30th,  1890,  the 
import- of  wood  pulp  amounted  to  1,182,193  dols. ;  for  the 
-ami  period  ..f  the  preceding  year  it  was  hut  497,454  dols., 

or   about    tWO-ftfths    a-    large.      The  value  of    the  wood  pulp 

imported  during  the  la-t  throe  years  about  equalled  the 
imports  of  paper. 


MlNIX..     V  Ml    I'l  III  U     l\|.|   -I  Ml  -    HI     <    llll  I. 

The  following  statistics  of  the  mining  industries  of  t  Ihili 
an-  extracted  from  the  la-t  report  of  the  Belgian  Represent- 
ative at  Santiago :  — 

Different  Mines. 

The  genera]  exports  of  mineral  product-  were  less  hy 
6,750,000  piastres  in  1889  than  in  isss  ;  in  facl  tin-  export 
represented,  in    I8f  i,000   piastres,  and   in    issu. 

56,450,000 only .     The  diminution  i-  due  to  the  Ion 

..I  DOppei  and  nitr.it.  -. 
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Copper. 

From  1884  to  1888  Chili  has  exported  about  1,402,000,000 
kilos,  of  fine  copper,  worth  about  467,500,000  piastres. 
Copper  in  liars  was  exported  in  1888  to  the  value  of  about 
14  millions;  in  1889  hardly  6,000,000.  During  the  first 
quarter  of  1890  copper  in  bars  to  the  value  of  1,200,000 
piastres  only  has  been  exported. 

Iron  and  Coal. 

The  exports  of  manganese  ores  were  valued  in  1888  at 
180,000  piastres;  in  1889,  265,000  piastres;  of  mineral 
coal,  in  1888, at  1,300,000 piastres, representing  128,000 tons; 
in  1889  they  reached  146,000  tons,  worth  1,315,000  piastres. 


Saltpetre,  Nitrates. 

While,  in  1889,  the  Customs  revenue  of  Valparaiso, 
Talcahuano,  Coquinibo,  Coronel,  Caldera,  and Carrizal-Bayo 
fell  off  by  reason  of  the  diminution  in  the  export  of  copper 
and  wheat,  that  of  Iquique,  Pisagua,  Antofagasta,  Taltal, 
and  Toeopilla  increased  by  reason  of  the  advance  in  the 
export  of  nitrates. 

In  1888,  785,000,000  kilos,  of  nitrates  were  exported  with 

a   value  of  34,000,000  piastres,   and   in    1889,  921,000, ) 

kilos.,  worth  36,000,000  piastres;  in  1888,  91,000  kilos,  of 
iodine,  worth  900,000  piastres,  and  in  1889,  200,000  kilos., 
worth  about  2,000,000  piastres. 

In  the  first  four  months  of  1890  the  export  of  nitrates 
aggregated  about  248,000,000  kilos.,  worth  nearly  9,000,000 
piastres,  paying  3,000,000  duties,  and  more  than  2,000,000 
surtax  ;  in  May  the  export  and  sale  were  1,990,500  kilos., 
worth  from  2"47i  to  2-65  piastres  per  kilogramme.  During 
the  year  1889  the"  port  of  Iquique  snipped  440,000,000  kilos, 
of  nitrates. 


The  Mineral  Wealth  of  Canada. 

The  annual  volume  of  statistics  collected  by  the  Geological 
Survey  of  Canada  has,  says  the  Canadian  Gazette,  just 
been  issued  at  Ottawa.  The  mineral  output  of  the  country 
in  the  past  year  is  valued  at  3,909,000/.,  showing  an  increase 
of  600,000/.  for  the  twelve  months.  There  was  an  increase 
of  60,000/.  in  the  value  of  minerals  exported,  which  reached 
a  total  of  883,834/.  Wore  than  80  per  cent,  of  this, 
amounting  to  750,670/.,  went  to  the  United  States,  while 
this  country  took  minerals  valued  at  84,471/.,  and  30,662/. 
worth  went  to  Newfoundland.  The  mineral  exports  included 
(in  value)  gold,  121,850/.;  asbestos,  72,000/.;  iron  and 
steel,  62,000/.;  gypsum,  39,000/.;  copper,  33,691/.  ;  phos- 
phates, 78,953/. ;  silver,  42,230/. ;  lime  and  cement,  32,251/.  ; 
petroleum,  2,151/. ;  mica,  6,100/. ;  iron  ore,  7,973/.  ;  manga- 
nese, 5,870/.;  sand  and  gravels,  10,530/. ;  salt,  478/.;  and 
slate,  660/.;  with  9,915/.  worth  of  wrought  and  unwrought 
-tone,  and  1,257/.  worth  of  glass  and  glass  ware. 

Far  the  most  important  in  the  list  of  Canadian  minerals, 
however,  was  coal,  of  which  2,719,478  tons  were  produced, 
and  665,315  tons  were  exported,  the  values  being 
1, 116, 836  and  466,981/.  respectively.  The  coal  production 
showed  an  increase  of  61,344  tons  and  65,000/.,  but  the 
average  increase  of  the  past  few  years  was  not  maintained. 
The  quantity  produced  by  the  Nova  Scotian  mines,  indeed 
— 1,967,032  tons— was  less  than  the  previous  year's  output 
by  22,(1(10  tons;  and  the  North- West  Territories  fell  off  to 
the  extent  of  17,760  tons,  bringing  their  figure  down  to 
97,364.  On  the  other  hand,  British  Columbia's  649,409  tons 
were  over  100,000  tons  more  than  in  the  previous  year.  No 
less  than  1,600,021/.  worth  of  coal  was  imported  to  the 
Dominion,  anthracite  contributing  most  largely  to  this 
amount. 

The  total  value  of  minerals  and  mineral  products  imported 
by  the  Dominion  during  the  year  was  5,130,533/.,  including 
iron  and  steel,  1,930,130/.  ;  petroleum,  101,199/.  ;  paints, 
106,670/.;  lead,  71,346/.;  tin,  266,913/.;  salt,  61,212/.; 
glass  and  glass  ware,  251,532/. ;  brass  and  copper,  198,359/.; 
building  stone,  41,221/.;  precious  stones,  31,989/. ;  marble. 
21,819/.;  zinc,  21,219/. ;  asphalt,  6,710/. 


The  Sudbury  Nickel  Deposits  in  Canada. 

The  Canadian  Gazette  says  that  the  commissioners 
appointed  by  the  United  States  naval  authorities  to  visit 
and  report  upon  the  nickel-bearing  districts  of  Canada 
have  presented  their  report  to  the  Washington  authorities. 
It  is  dated  October  14th,  1890,  and  is  signed  by  Commodore 
William  F.  G.  Folger,  Chief  of  the  Bureau  of  Ordnance, 
and  Lieutenant  B.  H.  Buckingham,  an  officer  of  the  depart- 
ment, and  furnishes  a  valuable  confirmation  of  previous 
unofficial  reports  upon  the  wealth  of  nickel-bearing  ores  in 
the  Sudbury  district.  These  extracts  from  the  report  will 
indicate  its  general  character  : — 

We  are  fully  convinced,  from  the  surface  indications  and 
the  shafts  already  sunk,  that  they  have  an  amount  of 
mineral  which  cannot  be  exhausted  by  this  generation. 
The  deposits  of  nickel  lie  between  walls  of  granite  and 
diorite,  and  are  easily  to  be  distinguished,  showing  that 
there  was  absolutely  no  danger  of  the  commissioners  being 
deceived  by  mere  surface  indications. 

But  not  only  is  the  ore  easily  distinguished,  it  is  easily 
handled  when  branch  railways  are  built  to  the  mines.  The 
report  states  that  the  country  for  hundreds  of  miles  is 
broken  by  rocky  ridges  from  100  to  600  feet  high,  with 
bare  rocks  cropping  out  in  many  places  and  the  rest  covered 
by  a  thin  soil  upon  which  are  pine  forests.  "Between 
the  hills  are  marshy  valleys  and  numerous  lakes  and 
streams  capable  of  furnishing  abundant  water-power." 
And  again  : — "  It  is  important  to  notice,  from  au  economic 
point  of  view,  that  these  ores  can  be  smelted  in  their 
natural  state — that  is,  they  do  not  require  the  admixture 
of  fluxing  substances.  The  dead  pine  timber  found  in 
great  abundance  in  the  neighbourhood,  and  which  can  be 
delivered  at  the  furnace  at  1  dol.  80  cents  a  cord,  is  a  good 
fuel  for  roasting,  though  hardwood  would  be  better,  but 
ciuing  to  the  fusible  qualities  of  the  ores  and  the  intermixed 
rock,  it  answers  the  purpose.  Coke  is  hence  the  only 
material  that  has  to  be  brought  from  abroad.  This  is 
procured  from  Pittsburg,  and  can  be  delivered  at  the  works 
at  7  dols.  a  ton." 

The  report  closes  with  a  summary  in  figures.  The 
commissioners  give  an  "  estimate  of  tons  of  ore  above  the 
sin  face  of  the  ground  in  deposits  seen  by  us — 650,000,000." 
That  is,  as  the  Toronto  Globe  puts  it,  an  amount  eqnal  to 
l\w  times  all  the  iron  that  has  been  taken  out  of  the  rich 
mines  of  the  Lake  Superior  district  (United  States  side) 
in  the  whole  40  years  of  their  working.  If  this  ore  were 
raised  and  shipped  it  would  give  more  than  three  times  as 
much  freight  as  the  whole  of  the  railways  of  Canada  have 
raised  since  the  first  locomotive  began  to  run.  The  amount 
of  ore  taken  from  the  mines  up  to  October  1st  is  about 
175,000  tons.  The  daily  crushing  capacity  of  the  machinery 
at  work  on  the  ground  is  about  1,750  tons,  and  the  daily 
furnace  capacity  of  matter  is  about  100  tons. 

Mineral  Wealth  of  New  South  Wales. 

A  volume,  entitled  "  The  Wealth  and  Progress  of  New 
South  Wales,  1889—90"  by  Mr.  T.  A.  Coghlan,  Government 
Statistician,  has  recently  been  issued  from  the  Government 
press  at  Sydney. 

In  that  section  of  the  book  dealing  with  mines  and 
minerals,  the  following  table  is  published  showtng  the 
approximate  number  of  persons  actually  engaged  in  the 
principal  departments  of  mining  during  each  of  the  past 
seven  years  : — 


Persons  enpa^ed 
Mining  for 


ISS.'l.  isst. 


188G.  18S7.  lsss. 


1SS9. 


Gold 

Silver  and  silver  lead 

Copper  

Tin 

Coal 

Shale 

Total.... 


6,750 

6,548 

.. 

45 

1,913 

1,746 

4,100 

2,850 

5.4S1 

6,227 

293 

110 

ls..-,37 

17,532  j 

5,911 

0,707 

6,060 

s.27s 

929    1,297 

1,670 

4,215 

1,000  1    622 

503 

1,214 

3,395 

2,814 

3,1S8 

3,499 

7,097 

7,847 

7,998 

9,301 

324 

100 

120 

253 

18,656 

19,117 

19,539 

26,760 

111.192 

6,587 

542 

1,234 

10,277 

138 
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There  were  also  47  men  engaged  in  mining  for  bismuth, 
90  iron  miners  at   Lithgow,  and   77  nan  mining  for  various 

other  minerals,  making  a  total  of  29,184  miners  at  work  in 
1889,  representing  with  their  families  a  population  of  aliout 
138,000  persons  directly  dependent  upon  milling  for  a 
livelihood. 

The  summary  lure  under  shows  the  quantity  and  value  of 
the  products  of  the  various  minerals  since  their  tirst 
discovery,  as  well  as  the  quantity  won  in  the  year  1889. 
It  will  be  seen  that  the  colony  has  produced  various 
minerals  of  the  total  value  of  over  75.\  millions  sterling  : — 


During  the  Sear 
1889. 

Tn  the  end  "!  til- 
Year  1889 

(Quantity.      Value. 

Quantity.      Value. 

Oz.                £ 
119,758          184,070 

Oz..              C 

•   :!5ii     :s7.r,li.ss7 

Silver 

118,896           72,001  i    3,714,986         781 

Tons.                                 Tons. 
3,656332       1332349      16,803,989     22,787,156 

40,501  j        77,667         556,682       1,234,449 
207,070            ..            5362,643 

122,111  1         ..            3378,621 

865/165 

Anii ny  (metal)  . 

(ore).... 

86    ")                   (         557    ■) 

.        3,311    .                   '(     73,501 
155     )                      I        8,5  Is     ) 

12           11349               165           35338 

81,5*5       1399,197         140,242       1,168,387 
523            6,711  |             523             6,711 

Sundry  minerals ... 

189             1329                                1,829 
1,707  1          ..                 14,769 

Total  value- 

1  I7ii,338 

75,625319 

BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Tear  ending  Slsl  Do 

1889. 

1890. 

£ 

22,1  is  1.  si.-, 

8385378 
7422,998 

i  1394,671 

£ 
23,710,901 

B.160389 

Raw  materials   lor  nou 

textilo  In- 

11,626,165 

nporta  .... 

Total  viduoof  all  i 

427,:.'.'",  112 

120385395 

Bl   MM.  ICY 

o» 

KPOBTS. 

Year  ending  Slsl  December 

1889. 

1890. 

Metals  (other  than  machinery)  .... 
Ghemioala  and  medicine 

£ 
4031  1,420 

1 12381 

88,071311 

£ 
15351.484 

8,048391 

11471 

i     al  val 'i  nil  atporte. 

2  is.-' 

i  ,  100 

Imports  of  Metals  for  Year  exdi.no  31st  Deckmbbb. 


Quantities. 


Values. 


Articles. 


1889.     I      1890.  1889.  1890, 


Copper  :— 
Ore 


Tons 


UV  cuius „ 

Unwrought 

Iron  and  steel  :— 
Iron  ore 

Iron  holt,  bar,  &o>  „ 

unwrought..     „ 

Lead,  pig  and  sheet 

Pyrites 

Quicksilver Lb. 

Til Cwt. 

Sine Tons 

Other  articles  ...Value £ 

Total  ralue  ol tiil» 


L13319 


111328 

104,907 


38,059  49,473      2,035,036 


£  £ 

1,050318  |     808,788 
3,163,0*8     3,008,150 

I 


4,023,620     4,469380  3,121357     3386,456 

92,899  1,084 

B.144  96365         Ba,441 

158,649  13783 

656381  13103«      1318,488 

5,074813     1.155,733  5.12.227 

540,769  2315349 

60.205  1,081,101      1,288358 
138238]      kl 


10.S7II 
1 15, 161 

643379 


■ 


22384346  23,710301 


Imports  111   i  'iiimicals  and  Dnsrtnm  fob  IlKai 
imiim.  Blsi   Dbcembbb. 


\  nicies. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

£ 

£ 

17,405 
103,786 

87341 

81388 

18340 

Bark  (tanners,  So.)    .. 

796355 

568,611 

178378 

188,470 

•  • 

•  • 

1,416,426 

U44I.909 

8,096 

7.808 

Outcb  and  gambler  Tons 

26,107 

27,445 

717310 

Dyes  :— 

•  • 

•• 

.. 

.. 

•• 

•  • 

21,066 

88303 

90,483 

91 341 

I3S389 

Kidder  

14488 

2,351310 

11378 
2,177349 

17,188          15345 

Nitrateofaoda 

1,101388       808338 

Nitride  of  potash  .      „ 

888,668 

31361 

164,405       B0136B 

Other  articles. ..  Value  £ 

•• 

•• 

1322347 

Tut.'il  villi (chemicals 

•• 

•• 
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Imports  of  Oils  for  Year  ending  31st  December. 


Articles. 

Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

•218,470 

22,954 

1,019,077 

102,047,478 

17,1'27 

21,051 

40S.074 

184,4119 
20,187 

873,923 

104,809,141 

22,810 

20,302 

424,453 

£ 
278,057 
81S.352 
1,078.005 
2,593,173 
103,55  4 
143,099 
662,681 
783,877 

£ 
261,683 

785,787 
1,000,535 
2,389,209 
611.S94 
119,296 
644,8S0 
878,303 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . . 

•• 

•■ 

7,122,998 

6,991,053 

Imports    of    Raw    Materials    for    Non-Textile 
Industries  for  Year  ending  31st  December. 


Articles. 


Quantities. 


Values. 


1889. 


1890. 


1889. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 
Arabic 


Lac,  4c 

Gutta-percha  . 

Hides,  raw: — 
L>ry. 

Wet 

Ivory 


Manures : — 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood , 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn 

Staves  

Mahogany Tons 

Other  articles. . . .  Value  £ 


129.000 

8,337,443 

230,274 

05,368 
78,0112 
48,042 

676,168 

047,251) 
12.051 


116,811 

2,988,100 

264,009 

52,790 
91,834 

70,176 

455.098 


£  £ 

430,503  i      341,377 


471,451 
2,612,704 

243,117 

270,274 
576,896 

1,573,132 


584,948      1,500.455 
14,319        673, <70 


26,804  I        28,005  i      100,783 
02.S55  69.949  i      310,203 

314,086        499,489        373,185 
42,470  34,889        420,011 

215.723        217,048      1,0S3,51S 
121,334  i     137,837  j     638,571 
1,387,844     1,627,416  [     295,451 

1.243.I ;  !  1,385,517  j  1,644,048 

131,524  :      181,141  j        99,849 

5,635,118 

13,142,383 

094,115 

354.479 

10,497,384 


Total  value  . 


■J,:;v,i.  r.H 

2,278,374 

5,318,750  '  4,778,314 

170,155 

155,995 

39,858 

39,842 

■• 

443,200 
3,205,088 

159,704 
389,538 
798,296 

1,191,240 

1,323,17': 

755,104 

167,181 
372.H18 
636,600 
354,306 

1,045,712 
766,742 
370,841 

1.729,34:  i 
129,821 

5.0111.551 

11,092,221 
669,243 

360,905 
10,253,870 


43,091,671 


41.620,155 


■WrttMuS^uBE'  ,0t""  V"",e  0f8"«»^re imported 


Exports  of  Metals  (other  than  Machinery)  fob 
Yrar  ending  31st  December. 


Articles. 



Quantities. 

Values. 

1889. 

1890. 

1889. 

1890. 

Copper  :— 
Unwrought 

Mixed  metal 

107,603 

650,713 
309,300 
306,459 

4,186,188 

52,040 

10S.5S3 
132,862 

106,298 

901,872 
269,540 
350,473 

4,001,579 
65,530 

£ 

480.049 

1.536,917 
932.403 
817,430 

2,989,188 

1253,093 

29,142,129 

757,830 

438,232 

1,038,540 

£ 

502,282 

2.634.S03 

915,874 

1,004,837 

2,765,340 

1,340,059 

11,582,172 

812,159 

408,948 

1,0(12,203 

503,333 

162,998 

1,021,366 

Plated  wares...  Value  £ 
Telegraph  wires,  &o.    „ 

164,428  [      103,834 
\     895,974 

Other  articles  . .  Value  £ 

15,251,434 

.. 

Exports  of  Miscellaneous  Articles  for  Year 
ending  31st  December. 


Articles. 


Quantities. 


631,1 


Gunpowder Lb.     10,679,600 

Military  stores. .  Value  £ 

Candles Lb.      12,009,100 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...        „ 

Stoneware „ 

Glass : — 
Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds....      „ 


1890. 


Leather : — 
Unwrought  ....       „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters' materials  VaJ.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 


3,896,673 
121,100 
982,388 
216,983 

143.099 


Total  value  . 


17,195,200 

989,383 

58,860 

493,392 


10,448.6(10 


13,549,000 


627,870 


3,059,195 
112.503 
932,705 

200,921 

153,110 

65,126 
10,015,900 

906.312 

51,888 

497.007 


Values. 


1889. 


£ 

273,700 

1,171,633 
231,397 
1,125.1555 
1,231,649 
1,111,825 
2,089,467 
197,221 

243.127 
275,059 
464,742 
164,407 

1,313,830 
413.874 

1,490,594 
819,124 

1.558,579 

1,764,423 
473,234 
503,405 


1890. 


.'13,071,211 


£ 

252.715 

1,330,935 
201,483 
1,224.003 
1,282.426 
1.416,822 
2,047,050 
189,446 

189,784 
280,795 
436,070 
179,292 

1,388,024 

319.806 
1,499,115 

782,702 
1,577,080 
1,681,110 

401,058 

534,523 


34,541,171 
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Exports  of  Drugs  and  Chf:uicals  for    Year    ending 

31>T    1>K<  .'EMBER. 


Articles. 


Quantities. 


i-s:i. 


1890. 


Values. 


1890. 


e          £ 

0,0.12,200      B.SS4M8  1  1.572.022      2.088303 

Bleaching  materials    „ 

1,524000 

U735441 

563,313  1      506,157 

'ul  manures.  Tons 

328,161! 

318,511 

2,050,170  ,  2,O70,24fi 

Medicines Valne£ 

.. 

.. 

971,416     1,047,387 

Oth.r  articles 

•• 

2,775,101      8436498 

,, 

.. 

81      B448491 

Si  i.rn atk  ul  Ammonia. 

Production,  Deliveries,  and  Exports  during  Fire  Years, 
1886—1890. 


— 

1890. 

1889. 

I--. 

1887. 

1--:. 

Product  ion  :— 
i  .1     ind,    Scotland,     and 
I  reland,  rrom  all  sources 

Tons. 
1 10,000 

i    "V    Tons.    Tons. 
132, 122,800  113,700 

Tons. 
106400 

Deliveries  and  exports  :— 

I  ii  i  j,  Mir, .  Denmark,  Swe- 
den, Russia,  te 

31,000 

32,000 

32,000 

33,000    34,000 

Franc-,  Spain,  and  Italy  .. 

17,00(1 

18,000 

19,000 

21,000    10,000 

23,000 

20,000 

18400 

16,000     11 

19,000 

17,000 

14,000 

10,000 

Home     consumption     f'>r 

dandohemica] 

purposes  (including  the 

liquor    used    in    various 

pro* .  >s,  g i,r  manufacture) 

H.iiiio 

10,000 

30.400    25400 

0,000      B.OO0 

B400 

I  300      2400 

140.00(1  132,000 

122300 

113,700  106400 

-Bradbury  and  Hirsch. 


Ql  I-  K8IX.VBK. 


Imports. 

Exports. 

Price. 

Blghi 

l„iwc«t. 

1890 

Bottles. 
59410 

Bottles. 

£    .-:  d. 
10    6    0 

£   s.    ,1. 
3  is    0 

l-V 

07464 

,-,7..V.s 

'.'  12    0 

7    7    0 

1^7 

61412 

11    .'.    0 

0  10    I) 

1885 

55,163 

B  16    0 

.-,  10    ll 

54420 

18,997 

.',  17    ''. 

:.     2    0 

1881 

!  I  341 

7    0    0 

6    2    6 

Battmated   ooniumption,   United    Kingdom,   IWKW  bottles   per 
nnnum. 


S&antWs  Patent  list. 

•  Tlie  dates  piven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  arc  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  ojien  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— GENERAL  PLANT,  APPABATUS,  and 
MACHINERY. 

Applications. 
1890. 

20,445,  E.  A.  Cowper.  Improvements  in  the  method  and 
apparatus  fur  drying  air  tor  metallurgical  and  other  pro- 
r,  sses.     December,  15. 

20,C()G.  K.  J.M.  Begnault.    Improvements  in  gas  furoaces 
for  use  in   glass  and  other  works,     Complete  Specifi 
December  17. 

20,834.  1'.  ('.  NuTin.  Improvements  in  apparatus  for 
purifying  water.     December  20, 

20,844.  .1.  I..  Wad,-.     An   improved    indestructible  oom 
pound  for  protecting  boilers,  pipes,  cylinders,  and  other  like 
bodies,  and  preventing  radiation.     December  'Jn. 

20,951.  .1    \.  Drakenberg,     \  i It  oi  and  apparatus  for 

separating  fat,  grease,  or  other  impurities  from  tbi    feed- 
water  of  steam  boilers  and  other  water.     December  28, 

80,955,  O.  Clausen.  A  manufacture  of  porous  magnesian 
bricks  for  the  linings  of  stoves,  furnaces,  fireplaces,  and 
does,  and  the  construction  of  stoves  and  furnaces  with  snob 
lirick>.     December  28. 

1891. 

B4  C.  G.  Mayer.  Improvements  in  or  appertaining  to 
refrigerating  apparatus.  Complete  Specification,  January  '-'• 

101.  W.  11.  WillcoN.  Improved  filter  for  oils,  lubricants, 
and  other  Quids.    January  -'. 

I  ,  derzog.    An  improved  pump,  specially  applicable 
to  thick  or  viscous  fluids.    January  s. 

884.  E.   (row..  B,   fTowson,  and  (l.   Dyson.     Improve- 
ment  n  or  relating  to  multiple-effect  evaporating  apparatus, 
applicable  for  the  manufacture  ot  sail  from  it-  solution,  and 
■  ■■  inflation  or  evaporation  of  other  liquids.  January  B. 


COMPLETE    SlU   IIO    kBOSI    AclFFTKD.* 

20,792.  A.  Lusuardi  and  A  Falco.  Pressure  and  vacuum 
gauges.     December  81. 

1890. 

l:tu7.  A.  Capillery.  Apparatus  for  filtering  liquids, 
January   l  I. 

2070.  C.  A.  Sahlstrom  and  A.  V.  Mill.  Furnaces  lor 
burning  liquid  fuel.    January   1 1. 

■2'2\x.  B.  Marshal]  and  B.  FiuGerald.  Burfacc  con- 
densers,   January  21. 

•j:ii:t.  T.  Wrigley.     Mechanical  stokers.    January  21. 

2487.  \.  Fryer.  Process  and  apparatus  for  evaporating 
solutions  or  liquids.     January  14. 

2502.  w.  l:.  Benshaw.  Apparatus  for  beating, cooling, 
and  oondensing  fluids.    January  81. 

3186,  J,  Procter.     Mechanical  stokers.    January  '. 
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4594.  E.  Jones.  Apparatus  for  separating  liquids  or 
solids  from  vapours  or  gases  in  which  they  are  suspended. 
January  21. 

64CO.  J.  von  Langer  and  L.  Cooper.— From  G.  Pietzka. 
Recuperators  for  utilising  the  waste  heat  of  furnaces. 
January  21. 

11,807.  W.  P.  Thompson. — From  A.  Raps.  Mercurial 
pumps.     December  31. 

16,761.  \V.  P.  Thompson. — From  A.  Mason  and  J.  Wilson. 
Process  and  apparatus  for  effecting  and  maintaining  com- 
bustion in  secondary  chambers  of  furnaces.     January  14. 

19,110.  J.  A.  Morrell.  Methods  and  apparatus  for 
evaporating  and  concentrating  solutions.     January  21. 

19,587.  F.  Soxhlet.  Method  of  closing  bottles  suitable 
for  sterilised  liquids.     January  7. 

19,736.  A.  Hart.  Vessels  and  appliances  for  boiling, 
infusing.,  steaming,  washing,  and  bleaching.     January  7. 

20,606.  K.  J.  M.  Regnault.  Improvements  in  gas  furnaces 
for  use  in  glass  and  other  works.     January  21. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

1890. 

20,752.  V.  B.  Lewes.  Improvements  in  the  manufacture 
of  hydrogen  gas,  or  a  mixture  of  hydrogen  and  carbon 
monoxide,  and  apparatus  therefor.     December  19. 

1891. 

23.  J.  O.  Spong.  Improved  arrangement  of  apparatus 
for  obtaining  chromatic  illumination  from  gas  or  other  flame. 
January  1. 

112.  H.  Williams,  of  The  Illuminating,  Heating,  and 
Power  Gas  Co.,  Limited.  Improvements  in  exhausters  and 
blowers  for  gas  or  air.     January  3. 

179.  A.  8.  Davy.  Improved  method  of  and  apparatus 
for  treating  smoke  anil  gases  from  furnaces  and  other  fires. 
January  5. 

340;  C.  F.  Clans.  Improvements  relating  to  the  manu- 
facture and  carburetting  of  hydrogen,  and  to  apparatus 
therefor.     January  7. 

578.  X.  Bourgoin  and  H.  Decoree.  Improved  apparatus 
for  making  gas.     January  12. 

660.  J.  II.  YV.  Stringfellow.  Improvements  in  the  manu- 
facture of  artificial  fuel.     January  13. 

764.  I).  Rylands  anil  It.  Potter.  Improvements  in  flues 
or  other  similar  means  for  conveying  combustible  gas  from 
the  producer  to  the  point  where  such  gas  is  consumed. 
January  15. 

Complete  Specifications  Accepted. 


19,310.  J.  Watts. 


1889. 
Firelighters. 

1890. 


January  14. 


2559.  II.  S.  Maxim  and  G.  S.  Sedgewick.  Carburetting 
or  enriching  coal  and  other  gas,  and  apparatus  therefor. 
December  31. 

6463.  E.  Neave.  Method  and  apparatus  for  obtaining 
oxygen  from  the  air.     January  14. 

9394.  J.  C.  Chandler.  Charging  gas  retorts,  and  apparatus 
therefor.     January  7. 

14,115.  H.H.Lake. — From  J.  Lundstrom  and  Co.  Manu- 
facture of  artificial  fuel.     January  14. 

14,968.  W.  R.  Lake.— From  N.  O.  Goldsmith.  Apparatus 
for  withdrawing  coke  from  ovens.     December  24. 


15,379.  J.  Piatt.  Apparatus  for  obtaining  more  perfect 
combustion  of  fuel  in  furnaces.     January  21. 

16,760.  W.  P.  Thompson.— From  A.  Mason.  Method 
and  apparatus  for  burning  coal  and  hydrocarbon  fuel. 
January  7. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 
1891. 

249.  H.  E.  Rycroft  and  A.  Mason.  An  improved  process 
of  and  apparatus  for  distilling  and  refining  petroleum  and 
other  hydrocarbons  ;  applicable  also  for  distilling  and  refining 
animal,  vegetable,  and  fruit  oils,  saccharine  juices,  syrups, 
essential  oils,  and  other  substances.  Complete  Specification. 
January  6. 

327.  M.  Bohm.  Improvements  in  distilling  crude  petro- 
leum, mineral  oil,  tar,  and  the  like,  and  in  apparatus  therefor. 
Complete  Specification.     January  7. 

844.  F.  Lennard.  Improvements  in  and  apparatus  for 
distilling,  more  especially  intended  for  distilling  tar. 
January  16. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 
1890. 

20,563.  B.  Willcox. — From  The  Farbenfabrikeu  vormals 
F.  Bayer  and  Co.,  German}-.  Improvements  in  the  manu- 
facture of  indigo  carmine  from  glycocoll  and  its  homologues 
and  analogues.     December  17. 

20,845.  H.  H.  Lake.— From  Wirth  and  Co.,  agents  of 
Kalle  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  colouring  matters.     December  20. 

20,889.  O.  Imray . — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  azo  colouring 
matters.     December  22. 

21,102.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  compounds 
of  gallic  acid  with  primary  bases.     December  27. 

21,205.  T.  Peters.  Processes  for  the  manufacture  of  red 
colouring  matters.     Complete  Specification.     December  30. 

21,284.  J.  E.  Geigy.  Manufacture  of  diethyldibenzyl- 
diamidodiphenylmethau-disulpho  acid  and  violet  dyestuffs 
therefrom.     December  31. 


1891. 

16.  J.  Reakes.  Improvements  in  water  stains  for  colouring 
or  staining  various  surfaces.     January  1. 

517.  C.  R.  Bonne. — From  H.  Kohler,  Germany.  Improved 
method  of  combining  acetic  radicles  with  aromatic  amine. 
January  10. 

551.  J.  Dawson  and  R.  Hirseh.  A  new  process  for  the 
production  of  colouring  matters  belonging  to  the  induline 
series.     January  12. 

583.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andirau.  Manufacture  of  new  colouring  matters.  Filed 
January  12.  Date  applied  for  June  13,  being  date  of 
application  in  France. 

857.  S.  Pitt. — From  L.  Cassella  and  Co.  Improve- 
ments in  new  colouring  matters  from  triphenylmethane. 
January  16. 
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Complktk  Specifications  Accepted. 
1890. 

1828.  B.  WiUcox. — From  The  Farbenfabriken  vormals 
I'.  Bayer  and  Co.  Manufacture  of  azo  colouring  matters. 
December  24. 

3098.  II.  H.  Lake. — From  A.  Leonhardt  and  Co.  Manu- 
facture of  colouring  matters.     December  31. 

:!:tli7.  1!.  Willcox. — From  The  Farbenfabriken  vormals  F. 
Bayer  and  Co.  Manufacture  of  alpha-naphthol  sulpho  acids 
and  dioxy-naphthaliue  Bulpho  acids,  and  dyestuffs  therefrom. 
January  14. 

3398.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  of  mordant  dyeing  azo 
colouring  matters  of  the  triphenylmetbane  group.  Jan- 
uary 14. 

5155.  The  Clayton  Aniline  Co.,  Lim.,  and  J.  Hall. 
Manufacture  of  colouring  matters.     January  7. 

18,526.  J.  Imray. — From  La  Societe  L.  D.  Huguenin  et 
Cie.  Manufacture  of  colouring  matters  obtained  by  the 
action  of  amines  of  the  fatty  series  upon  gallocy-anine. 
December  24. 


V._TKXT1LKS,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 
1890. 

20,514.  C  Broadhead  and  J.  Clegg.  Improvements  in 
the  treatment  of  spent  tan  for  the  production  of  fibrous 
material  therefrom.      December  1C. 

20,80d.  J.  Longmore  and  K.Williamson.  Improvements 
in  the  treatment  of  rhea  and  similar  inelastic  tibres. 
December  20. 

21,230.  J.  W.  Barker.      Improvements    in  woven  fabrics. 

Complete  Specification.     December  30. 


1891. 

92.  C.  W.  Kimmins  and  T.  Craig.      See  Class  XII. 

207.  J.  l.ussiez  et  Cie.  An  improved  apparatus  for 
winding  and  dyeing  wool  or  other  textile  materials.  Com- 
plete Specification.     January  5. 


Comi-i.ktk  Specifications  Accepted. 

1889. 

211,311.  II.  A.  Lowe.  Treating  or  finishing  materials 
from  cotton  or  similar  fibres  containing  cellulose.  Decem- 
ber 24, 

20,665.  C.  BaSWltZ.  Treating  textiles  by  ammoniacal 
oxide     of    copper    to     render    them    waterproof    and    non- 

combnstible.     December  24. 

1890. 

18,018.  A.. I.  Boult. — From  G.  Kudel.  Treating  vegetable 

materials  to  obtain  textile  fibres,  and  cellulose  for  use  in  the 
manufacture  of  paper.     January  14. 


VI.— DYEING,  CALICO  PRINTING,  PAPEK 
STAINING,  and  BLEACHING. 

Applications. 

1890. 

20.7  IS.  R.  Holliday  and  Sons,  Limited,  and  P.  B.  E. 
Seidlcr.  Improvements  in  dyeing  and  printing  with  certain 
a/o  colouring  matters.     December  19. 

21,062.  C  F.  Maistre  and  .1.  M.  Compagne.  Improve- 
ments in  or  connected  with  the  dyeing  of  textile  fabrics  or 
materials  with  indigo,  and  in  the  manufacture  of  sajKinaceous 
matter  employed  therein  ;  also  applicable  for  other  operations 
in  which  saponaceous  material  is  required.    December  24. 

i 

1891. 

1.  E.  V.  Goadand  F.  Redman.  An  appliance  lor  use  in 
dyeing,  blueing,  and  starching  clothes  and  the  like. 
January  1. 

86.  C.  S.  Bedford.  Improved  process  of  dyeing  or  of 
fixing  certain  colouring  matter  on  cotton  and  other  kindred 
material.     January  2. 

207.  .!.  Lussiez  et  Cie.     See  Class  Y. 

47K.  H.  A.  Foster  and  J.  Frost.  Improvements  in  mean< 
and  method  of  dyeing  or  colouring  wool,  silk,  hair,  fur, 
feathers,  and  other  animal  or  vegetable  fibres,  or  plain,  cut 
pile,  raised  pile,  or  looped  fabrics  composed  thereof. 
January  10. 

595.  W.  L.  Wise,  from  K.  Schniter.  A  process  of  dyeing 
or  treating  tibres.     January  12. 

679.  L.  Kern.  A  method  of  preventing  the  escape  of 
noxious  gases  in  the  processes  of  bleaching  and  otherwise 
treating  textile  materials.     January  13. 

Complete  Specification  Accepted. 

1890. 

3009.  S.  D.  Keene.  Method  anil  apparatus  for  bleaching, 
dyeing,  &c.  fibrous  materials.      December  31. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

1890. 

20,775.  J.  Hawliczek.  Improvements  in  and  connected 
with  the  manufacture  of  bleaching  powder.      December  20. 

21,071.  A.  Campbell,  W.  Boyd,  and  A.  J.  Kirk  pat  rick. 
Improvements  in  and  connected  with  the  treatment  of  crude 

bicarbonate  of  soda  to  obtain  caustic  soda,  carbonic  acid, 
and  other  products.     December  27. 

21,o7S.  J.  Lcith.  Improvements  in  the  production  of 
bicarbonate    of    SOda    ami    sulphuretted    hydrogen,   ami   in 

apparatus  therefor.    Complete  Specification.    December  27. 
21.217.  C.  W.  Beaton.     Improvements  in  the  treatment 

by  the  Clans  process  of  eases  containing  sulphuretted 
hydrogen,  and  recover]  of  valuable  products  therefrom. 
December  30. 

21,225.  F.  M.  Lyte  and  (>  J.  Steinhart.  Improvements 
in  the  production  of  chlorine  and  of  strong  hydrochloric 
acid.     December  30. 

1891. 

266.  J.  Anderson  and  A.  Brand.  Improvements  in  the 
manufacture  of  alkalis  and  chlorine.     January  6. 

891.  II.  Imray.—  From  The  l'arbwcrkc  Creisheim  on 
Main,  W.  Noet/'el  and  Co.  Process  for  obtaining  pure 
nitric  acid  direct  in  nitric  acid  reaction  apparatus. 
January  17. 
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Complete  Specifications  Accepted. 

1889. 

20,078.  A.  Martignier.  Extracting  tartrate  of  lime 
contained  in  lyes,  &o.,  and  transforming  it  into  cream  of 
tartar  or  tartaric  acid.     December  l'4. 

1890. 

:>'.>:!.  R.C.Wilson.  Method  and  apparatus  for  evapora- 
tion of  brine  and  manufacture  of  salt  therefrom.  January  14. 

1584.  F.  Ellersbauscn.  Manufacture  of  soda  and  potash. 
January  7. 

3391.  O.  K.  Pohi.  Process  and  apparatus  for  manufacture 
of  salt.     January  21. 

12,670.  .1.  Simpson.  Process  and  apparatus  for  treating 
minerals  or  slag  containing  phosphate  of  lime,  for  obtaining 
the  latter  in  a  concentrated  form,  with  or  without  the 
production  of  alkali  as  a  by-product.     December  31. 


VHI.— GLASS,  POTTEKY,  and  EABTHENWARE. 

Applications. 
1890. 
20,121.   1>.  Rylands  and  B.Stoner.     Improvements  in  the 
manufacture  of  glass  taps  and  glass  tecs  and  other  hollow 
glass  ware.     December  15. 

20,606.  R.J.  M.  Regnault.  Improvements  in  gas  Furnaces 
for  use  in  glass  and  other  works.  Complete  Specification. 
December  17. 

20,857.  G.  Swift.  Improvements  in  tiles,  faience  ware, 
and  other  fictile  ware  required  to  be  cemented  to  plane  or 
other  surfaces.     December  22. 

20,866.  I>.  Rylands  and  A.  Husselbee.  Improvements  in 
glass  measures,  glass  reservoirs  or  fountains,  ami  other 
hollow  glass  ware,  and  in  the  process  of  manufacturing  the 
same.     December  22. 

20,955.  O.Clausen,  A  manufacture  of  porous  magnesian 
bricks  for  the  linings  of  stoves,  furnaces,  fireplaces,  ami 

tines,  and  the  construction  of  stoves  and  furnaces  with  such 
bricks.     December  2:). 

,21,072.   E.   Arthur.     An    improved   glaze  or  enamel   for 
tiles,  bricks,  and  like  articles.     December  '-'7. 

21, 181.  \V.  W.  I'ilkington.  Improvements  in  furnaces 
and  appliances  for  melting,  fining,  settling,  and  easting  plate 
glass.     December  30. 

21,212.  J.  B.  Alzugaray.  Improvements  in  the  manufac- 
ture of  refractory  materials  or  articles.     December  :!0. 

1891. 

118.  F.  T.  l'over.  Improvements  in  or  relating  to  ovens 
for  the  tiring  of  bricks,  tiles,  potters'  goods,  and  the  like. 
January  3. 

374,  II.  . I. Godfrey.     Improvements  in  the  manufacture 

of  soup,  dinner,  dessert,  and  other  [dates.     January  8. 

903.  M.  Bauer.  Improvements  relating  to  the  manufac- 
ture id'  glass  bottles  and  similar  vessels,  and  to  apparatus 
therefor.     January  17. 

Complete  Specifications  Accepted. 

1890. 

3J2.  10.  ltouson.  Making  porcelain  tablets  or  letters. 
January  14. 

92*.  W.  \V.  Pilkington.  Kilns  and  machinery  for 
annealing  rolled  plate  and  plate  glass.     December  24. 

3203.  C.  Leigh.  Coating  and  tinting  glass  surfaces. 
January  14. 

18.G09.  J.  Bond.  Apparatus  for  drying  bricks.  &c. 
December  24. 

20,606.  B.  J.  M.  Regnault.     See  Class  I. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

1890. 
20,464.  T.   Curran.     Improvements   in   portable    plaster 
slabs,  methods  of  making   the   same,  and    moulds    therefor. 
Complete  Specification.     December  16. 

20,782.  W.  Briggs.  Au  improved  marine  cement, 
December  20. 

20,948.  C.  0.  Wernaer  and  O.  Wernaer.  Method  of 
manufacturing  artificial  granite  and  marble.      December  2:!. 

21,278.  E.  Nutzinger.  Improvements  in  asphalt  pave- 
ments and  coverings.     December  31. 


1891. 

291.  T.  Potter.  The  construction  of  fire  resisting  concrete 
floors  and  ceilings  combined.  Complete  Specification. 
January  7. 

524.  T.  II.  Ilayton.  Improved  means  and  apparatus  For 
preparing  paving  and  like  slabs.     January  10. 

907.  J.  Siekler,  I,.  G.  Hamilton,  and  E.  W.  Dow. 
Improvements  in  the  process  of  calcining  gypsum. 
January   17. 


Complete  Specifications  Accepted. 

1890. 

2896.  W.Joy.  Process  and  apparatus  for  manufacturing 
cement.     December  31. 

3413.  W.  T.  Sier.  Hardening  anil  preparing  soft  porous 
stone  for  enamelling,  &c.      December  21. 

17,79.").  F.  Oschwald.  New  or  improved  building  material. 
January  14. 

18,459.  C.  S.  llaeuslcr.  Fire  and  weather-proof  roofine. 
December  31. 

18,468.  F.  Jurschina  and  B.  Bitter  von  Gunesch.  Manu- 
facture of  artificial  stone,  and  building  blocks,  &c.  thereof. 
December  31. 

ls,7:52.  A.  Cajot.  Apparatus  for  enriching  phosphate  of 
lime  and  phosphated  chalks  for  the  preparation  of  cements, 
marls,  and  starches.     December  24. 

is, 924.  A.  F.  E.  de  St.  Daliuas.  Improvements  in  paving 
blocks.     December  31. 


X.-JIKTALLURGY,  MINING,  Etc. 

Applications. 

1890. 

18,869a.  A.  Gutensohn.  Improvements  m  apparatus  for 
preparing  metal  plates  and  sheets  for  annealing,  and  for 
coating  with  tin  or  other  metal.  Originally  included  in 
No.  18.SG9,  and  therefore  dated  November  21. 

20,415.  II.  1!.  Haigh.  Improvements  in  the  construction 
nf  furnaces  for  puddling  or  heating  and  other  purposes. 
December  15. 

20,419.  J.  McCracken.  Improvements  in  making  sfccl. 
December  lo. 

20.445.  K.  A.  Cowper.     See  Class  I. 

20.446.  E.  A.  Cowper.  Improvements  in  the  method 
and  apparatus  for  drying  air  for  blast  furnaces.  Decem- 
ber 15. 

20,529.  Williams,  Foster.  .V  Co..  Limited,  and  S.  W. 
Carlton.  Improvements  in  apparatus  suitable  for  the 
reduction  of  copper  from  its  ores  and  other  copper-bearing 
materials,  such  as  regulus  and  mattes.     December  16. 
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20,533.  D.  Brennan,  jun.  Improvements  in  apparatus 
for  reducing  ores.     Complete  Specification.     1  lecember  16. 

20,550.  S.  O.  Cowpor-Colcs.     Imj mente  relating  to 

tl oating  oi  plating  of  metallic  articles,  and  to  apparatus 

therefor.     Deccmbi  r  1 6. 

20,588.  R.  Martin  and  R.  Evans,  Improvements  in 
means  or  apparatus  employed  in  pressing  or  consolidating 
quantities  of  scrap  metal.     December  17. 

20,609.  A.  Watt.  Improvements  relating  to  the  extraction 
of  /.in.-  and  lead  from  their  ores.     December  17. 

66.  II.  Pritchard.     Improvements  in  and  connected 

with  the  manufacture  or  production  of  aluminium.     1> 

ber  is. 

20,721.  .1.  F.  Hall.  Improvements  relating  to  the  casting 
of  ingots  and  other  forms  of  metal.     December  19. 

20,768.  G.  .1.  Atkins  and  E.  Applegarth.  Improved 
means  and  apparatus  For  separating  alkaline  and  earthy 
metals  and  other  products  from  the  salts  of  such  metals,  or 
from  other  substances  containing  them.     December  19. 

20,895.  J.  E.  Bott.  Improvements  in  the  manufacture  of 
urn plate    and  other  similar  articles.     December  22. 

■_'n. '.ill.  s.  Elliott.     An  improved  method  oi  condensing 
lead    and    other    metallic    fumes   arising   from    funis 
I  tccembcr  -:i. 

20,954.  i  >.  Iiuray. — From  I.  A.  1.  Bang  and  M.  C.  A. 
Iluffiu.  A  process  for  annealing  iron  plates,  and  removing 
oxide  from  their  surface.     December  u:'.. 

21,009.  ii.  II.  Smith  and  B.  <  ooper.  \"  improved 
method  of  and  means  for  casting  white  metal  couDlings  and 
other  similar  white  metal  objects  required  to  stand  confined 
pressure.     December  2  I. 

21,025.  I..  Munil.  New  or  improved  manufacture  of 
articles  of  nickel,  and  of  nickel-plated  goon's.    Deceinlirr  •_'  I. 

21,129.  I.  (  .  W.  Harmsen.  A  new  method  of  untinning 
the  waste  of  tin  plates  by  heating  it  with  the  liquid  nitrate 
of  potash  or  soda.    Complete  Specification.     December  27. 

21,221.  W.  D.  Bohm.  Improvements  in  and  apparatus 
for  the  separation  of  ^nlil  and  silver  from  ores  or  materials 
containing  them.     December  30 

l'I.l"J'_'.  I-.  Siemens.  Improvements  in  the  redaction  of 
iron  ore.     December  30. 

21,234,  E.  A.  Bath.  Utilisation  of  refuse  or  scoria  of 
copper  smelting  furnaces  as  a  grinding  or  polishing  agent 
or  us  n  substitute  for  emery.     Dec<  mber  80. 

21,266.  B.  C.  Sykes  amid.  Blamires.  Improvements  in 
furnaces  for  heating  steel  wire  in  the  process  of  hardening 
and  tempering,  and  also  for  appliances  for  removing  the 
oxide  or  blueing  when  formed.     December  31. 


1 89 1 . 

:;7.  .1.  II.  Alzugaray.  Improvements  in  fluxes  foi  i  in 
in  ating  metals,  ores,  and  the  like.     January  1. 

165.  A.  Sailler.  Improvements  in  the  manufacture  ot 
I luction  of  metal  plates  hardened  at  one  h<Iu.   January  8. 

205.  C.  Cochrane.  An  improvement  in  blasl  furnaces. 
human  5. 

210.  T.  Lauger,  improved  fusible  mass  foi  case- 
hardening  purposcSi    January  5. 

213.  D,  Edwards.  Improvements  in  apparatus  used  in 
ihc  manufacture  of  tin,  tcrnc,  and  other  coated  metal  plates. 
.human    ,. 

214.  D.  Edwards.  Improvement!  in  apparatus  used  in 
the  manufui  tun  ":  tin,  li  rue,  and  other  coated  mi  In!  plati 

■n    ... 

215.  I '.  I  dward  Improvi  mi  nl  in  pp  u  atu  u  .  .1  in 
Hi.  naiiiii'  ,  e  of  tin,  terue,  and  othei  i  oati  d  mi  lal  plati  s, 
January  5. 

W.    II.    Hinsdale.     Prosess    i"i    forming    ingots. 
Complete  Specification.    January  c. 
■J7.i.    II.     Piko.       Improvements    in    metallic    alloys. 

■I    iliHIUV    D. 


E.L.Mayer.     Improvements  in  or  connected  with 
the  extraction  and  recovery  of  gold.    January  G. 

500  R.  Heathfield.  Improvements  in  the  process  of 
coating  metals.    January  10. 

.">ic  A.  Watt.  Improvements  in  the  treatment  of  coppci 
ores.    January  1". 

."..'.7.  A.  E.  Tucker  and  I-'.  W.  Harl I.    Improvements 

in  the  removal  of  scale  from  iron  or  steel  sheets,  plates,  or 
bars,  and  apparatus  for  the  same.    January  12. 

652.  O.  B.  Peck.     An  improved  process  for  ccntrifugally 
treating  particles  of  metallic  or  mineral-bearing  substances 
ni   different   degrees  of  specific  gravity.     Complete  Spcci 
fication.    January  13. 

673.  O.    D.    Peck.      Improvements    in    machiner)    for 
ccntrifugally   treating    particles    of    metallic    or    mineral 
bearing  substances  of  different  degrees  of  specific  gravity. 
(  pli  tc  Specification.    January  18. 

674.  O.  1!.  Peck.  Improvements  in  machinery  for 
ccntrifugally  treating  particles  of  metallic  or  mineral- 
bearing  substances  of  different  degrees  of  specific  gravity. 
i  ompletc  Specification.    January  13. 

795.  J.  E.  Bott.  Improvements  in  the  manufacture  of 
I,  i  i.i  In i, 1 1 /i-  and  oilier  alloys.     January  15. 


Com-LkiK  Specifications  Accepted. 
1890. 

i  155,  \  E.  Haswell  and  A.  G.  Haswcll.  Coating  iron, 
steel,  nickel,  tin,  &c.  to  prevent  corrosion.     December  24 

1913.  W.  P.  Thompson.— From  li.  Care/..  Utilisation 
i.l  scrap  tin  "i  ternc  plates,  -Vr.    January  21. 

•jiiiil'.  (i.  Shenton.  From  M.  J.  Berg.  Production  of 
aluminium.    January  21. 

:;l'7.'i.  G.  Simonin.  Reduction  of  metallic  ores. 
January  14. 

1369.  <..  II.  i  ainniell.     Welding  metals.     January  7. 

1        I  es.     Amalgamating  and  extracting  gold 
I  ruin  refractory  and  other  ores.    January  14. 

16,724,  J.  B.  Renshaw.  Manufacture  of  easl  iron. 
January  - I. 

is. i7i.  W,  P.  Thompson.— From  M.  1'.  Coomos  and 
A.  VV.  Hyde.  Manufacture  and  tempering  of  Bteel. 
January  21. 

18,604.  Ii.  L.  Burdon.    Compound  gold  wire.     Dccem- 

18,915.  W.  P.  Thompson. — Fr C.  II.   I. ami.     Mann 

facture  of  coated  aluminium  plates  or  surfaces,  and  appli 
ol   same  for  coating  or  soldering  to  other  metals, 
j  21, 
19,168.  II.  W.  Lash  and  J,  Johnson.     Reduction  ol  ores. 

1  ,  i  31. 
10,179.  .1.  C.   Bayles,     I  niting   iron  <m    steel   plates  ot 
Bhcets  bj  welded  joints.     Dcccrabci  Bl. 


XI.— KL1CCTHO-CIIEMISTBY   tiro  M.l<  tSO 
METALLUBGY 

Am  I. ii  vii 
1890. 

20,540.  \\  .  P,  rhompson.     1' <  ,L  Coffin.     Improve- 
ments in  welding  metals  electrically.    Complete  Specified 
tiu ii.     Deccmbi  i  16. 

S.  O.  Cowper-Coles.  Improvements  relating  to 
the  manufacture  and  coating  of  metallic  articles  by  electro- 
deposition,  and  to  apparatus  therefor.     December  17. 
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20,712.  E.  Ortelli.  Improvements  in  and  relating  to 
electric  batteries.     December  18. 

20,784.  W.  J.  Eugledue.  Improvements  in  metallic 
elements  for  galvanic  batteries.     December  20. 

20,838.  II.  ISirkbeek. — From  O.  Henrichsen.  A  new  or 
improved  dry  couple  or  element  for  electrical  purposes. 
December  20. 

20,986.  H.  H.  Lake.— From  H.  Lemp,  United  States. 
Improvements  in  apparatus  for  electrically  welding  and 
Otherwise  working  metals.  Complete  .Specification.  De- 
cember 23. 

21,031.  P.  J.  Davies.  Improvements  in  the  production 
of  lead  plates  for  secondary  batteries,  and  the  connections, 
straps,  or  lugs  to  the  same.     December  24. 


1891. 

49.  W.  Wensky.  Element  and  process  for  producing  con- 
stant electric  currents.     Complete  Specification.     January  1. 

223.  W.  II.  Todd.  Improvements  in  primary  electrical 
batteries.     January  6. 

400.  T.  D.  Bottom.  Improvements  in  and  relating  to 
the  desilverisation  of  lead,  and  simultaneous  manufacture 
of  white  lead  by  electrolysis  of  argentiferous  lead.  Com- 
plete Specification.     January  9. 

593.  T.  Coad.  Improvements  in  electric  primary  batteries. 
January  12. 

667.  W.  P.Thompson. — From  The  Hess  Electric  Storage 
Mattery  Co.,  United  States.  Improvements  in  electrodes  for 
voltaic  accumulators.     Complete  Specification.     January  13. 

668.  W.  P.  Thompson. — From  The  Hess  Electric  Storage 
Battery  Co.  Improvements  in  or  appertaining  to  voltaic 
accumulators.     Complete  Specification.     January  13. 

743.  W.  O.  Rooper.  Improvements  in  the  application 
of  electricity  for  mining  purposes.     January  15. 

884.  C.  Wells.  Improved  apparatus  for  the  production 
of  electricity.     January  17. 

887.  The  Electrical  Inventions  Co.,  Limited,  and  A. 
Andreoli.  Improvements  in  or  relating  to  the  electro- 
chemical extraction  of  gold,  silver,  and  other  precious 
metals  from  their  ores.    Complete  Specification.    January  17. 

899.  H.  T.  Eager  and  R.  P.  Milburn.  Improvement  in 
electric  cells  or  batteries.     January  17. 


Complete  Specifications  Accepted. 

1890. 

1246.  D.  G.  FitzGerald  and  A.  C.  Falconer.  Electrolytic 
generation  of  chlorine  and  compounds  of  chlorine  with 
earthy  bases,  more  especially  for  bleaching  purposes. 
December  31. 

1306.  C.  Smith.— From  W.  L.  F.  Hellesen.  Galvanic 
di\  elements.     January  14. 

2091.  W.  P.  Thompson.— From  The  Gibson  Electric 
Co.  Secondary  batteries  and  plates  or  elements  therefor. 
January  14. 

2845.  E.  T.  Maekrill.     Secondary  batteries.     January  21. 

7186.  W.  P.  Thompson.— From  C.  L.  Coffin.  Process 
and  apparatus  for  welding  metals  electrically.     December  24. 

13,557.  T.  S.  E.  Dixon.    Secondary  batteries.    January  21. 

16,064.  J.  K.  Pumpelly  and  F.  liutterworth.  Electrical 
batteries.     January  14. 

16,346.  8.  C.  C.  Currie.  Apparatus  for  use  in  the  dis- 
tribution of  electricity  by  storage  batteries.     December  24. 

18,491.  R.  Kennedy.  Dynamo-electric  machines.  Ja- 
nuary 7. 

18,625.  H.  H.  Lake. — From  H.  Lemp.  Apparatus  for 
electric  welding,  forging,  &c.     December  24. 

18,631.  H.  H.  Lake.— From  E.  Thomson.  Welding 
metals  by  electricity.     December  24. 


19,155.  H.    H.    Lake.— From    G.    E.    Hatch.     Electrical 
storage  batteries.     January  21. 

19,162.  M.    W.    Dewey.      Electric    welding    and    metal 
working.     December  31. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 
1890. 

21,112.  H.  Harford.  An  improved  lubricant.  Decem- 
ber 27. 

21,196.  J.  W.  Evans.  Improvements  in  the  naphtha 
process  of  extracting  oil.  Complete  Specification.  Decem- 
ber 30. 

1891. 

59.  H.  Wilkinson.  Improvements  in  the  purification  of 
oils  and  fats.     January  1. 

92.  C.  W.  Kimmius  and  T.  Craig.  Improvements  in  the 
separation  or  treatment  of  fatty  or  greasy  matters  from  the 
wash-waters  of  wool-washing  or  scouring  establishments. 
January  2. 

101.  W.  II.  Willcox.     See  Class  I. 

Complete  Specification  Accepted. 

1890. 

983.  H.  Grimshaw.  Soap  and  soap-powder  for  use  with 
hard  and  sea  waters.     December  24. 


XI1L— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 
1890. 

20,690.  A.  van  Winkle  and  E.  N.  Todd.  Improvements 
ill  protecting  sheets  of  gelatin  by  pyroxiline  or  nitro- 
cellulose varnishes.  Complete  Specification.  Filed  Decem- 
ber 18.  Dated  applied  for,  June  6,  being  date  of  application 
in  United  State. 

20,966.  G.  Stevens.  Improvements  in  anti-fouling  or 
corrosive  compositions  or  paints.     December  23. 

1891. 

169.  N.  B.  Deniiys.     Improvements  in  anti  fouling  pail  t 

for  submerged  surfaces  of  wood  and  metal.     January  5. 

684.  W.  Astrop  and  E.  II.  Parker.  Improvements 
relating  to  the  manufacture  of  carbonate  of  lead  or  white 
lead,  and  to  apparatus  therefor.     January  13. 


Complete  Specifications  Accepted. 
1890. 
985.  H.  Grimshaw.    A  new  white  pigment.    December  24. 
1821.  C.B.Phillips   and   H.   R.   Lewis.     Application  of 
metallic   copper  to  the  hulls  of  vessels  or  to  submerged 
structures,  to   prevent    fouling  thereof,  and   manufacture  of 
compositions    or    pigments    to    he    used    for    this    purpose. 
January  21. 

18,609.  J.  Bond.     Transferred  to  Class  VIII. 
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XIV.— TANNING,  LEATHEB,  GLUE,  and  SIZE. 

APPLICATIONS. 

1890. 
20,514.  G.  Broadhead  and  J.  Clegg.     See  <  lass  A'. 
20,827.  .1.  Pullman.     An  improved  process  for  treating 
and  colouring  leather.     December  20. 

1891. 
601.  A.    .1.    Boult.—  From    M.    M.    Rotten,    Germany. 
Improvements    in    the  manufacture  of    a    light   coloured 
product    containing  albumen  and    globuline   from   blood. 
Januarf  12. 

Complete  Specification  Accepted. 

1890. 
9042.  0.   Potelune,  J.   Rivet,  L.  Rivet,  and  L.  Sautonr. 
Apparatus  for  treating  skins.    January  14. 


XV.— AGRICtJLTUBE  axd  MANURES. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

1889. 
20.07G.  II.  Fewson.     Method  of  nitrogenising  substances 
in  the  manufacture  of  manures.     December  24. 

1890. 
16,793.  J.Patterson.  Fertilising  compounds.  January  14. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

1890. 

21,066.  \.  Boal  1  F.  G.  A.  Roberts.  An  improve- 
ment in  the  manufacture  of  caramel.     December  24. 

21,101.  F.  W.  Tompson.  An  improvement  in  the  manu- 
facture "f  invert  sugars.     December  27. 

1891. 
581.  II.  II.  Leigh.— From  W.  V.  Fry,  Peru.     Process  for 
the  defecation  ol  sugar-cane  juice.     January  12. 


XVII.— BREWING,  WINES,  SPIRITS,  Ktc. 
Ari'U'  ITION8. 
1890. 
20,430.  P.  I..   !•'.  E.  Vignier.     tmprovcments   applicable 
to  the  manufacture  of  pun-  grape  (spirit, and  apparatus  us<  d 
for  the  sameoi   other  spirits,  and  also  the  ageingof  the 
Kami-.    Complete  Specification.     December  15. 
J03.  T.  Fletcher.     See  Class  Will.    I. 
20,909.  (i.    Keng.     A   yeast    tube   for  conveying  yeasl 
from    beer    in    casks    during     course    of     fermentation. 
December  23. 

20,985.  H.  II.  Lake.— From  II.  G  tter.l  nited  States. 
Improvements  relating  to  the  manufacture  of  fermented 
liquids,  and  to  apparatus  thi  rcfor.  i  Complete  Specification. 
Decembei 


1891. 

G54.  1>.  Quertain  and  II.  Becker.  Improvements  in  the 
ss  of  and  apparatus  for  brewiog  beer.  Filed  January 
18.  Date  applied  for  June  14,  1890,  being  date  ol  application 
in  Belgium. 

852.  F.  Konicr.  Process  and  apparatus  for  the  manu- 
facture of  champagne  and  other  beverages  charged  with 
carbonic  acid.     January  16. 


Complete  Specifications  Accepted. 
1890. 

2990.  II.  S.  G.  Stephenson.  Apparatus  for  generating 
and  supplying  carbonic  acid  <xas  to  vessels  containing 
fermented  liquor.     January  21. 

14,118.  <■-  Roskilly.  Composition  for  refining  and 
beading  malt  liquors.    January  14. 


XVIil.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

1890. 
A. —  Chemistry  of  Foods. 

20,411.  !•'.  Sonstadt.  Improvements  in  stoppering  or 
closing  vessels  containing  solid  or  liquid  articles  of  food 
or  other  organic  matters,  in  order  to  exclude  micro-organisms, 
and  in  sterilising  such  matters  conjointly  with  the  stoppering. 
December  15. 

20,593,  The  Denaeyer's  Peptonoids  and  Extract  of  Meat 
Co.,  Limited. — From  A.  F.  Denaever.  An  improved 
preparation  of  meat  and  method  of  making  the  same. 
December  17. 

20,640.  W.  Budenbcrg.  Improvements  in  sterilising  milk 
and  other  substances.     December  17. 

20,678.  A.  Fair  and  A.  Velluet.  The  effectual  preserva- 
tion of  meat,  poultry,  game,  fruits,  vegetables,  and  all 
other  perishable  articles  from  putrefaction  and  decay 
without  deterioration  of  flavour  or  quality.     Decembei  18. 

20,803.   T.  Fletcher.      Improvements  in  the  preparation  of 

diastase  for  use  in  the  manufacture  oi  bread  and  biscuits, 
and  tor  other  purposes.     December  20. 

20,946.  I  Bregha  and  F.  Breza.  Improvements  in  the 
process  of  and  in  the  apparatus  for  preserving  articles  of 
food.    Complete  Specification.     Decembei  28. 

21,006.  E.  Sonstadt  Improvements  in  obtaining  an 
extract  of  malt  and  hops,  and  in  preparing  a  confection  of 
the  same.     Decembei  2 1. 

21,019.  E.  Sonstadt.  Improvements  in  making  an  eztxaot 
of  coffee  and  confection  of  the  same,  and  in  preserving  liquid 
extracts.     December  24. 

21,068.  I  t'  N.  Salenius.  Improvements  relating  to 
the  manufacture  of  butter,  and  to  churns  or  apparatus 
therefor,     C plete  Specification.     Decembei  24. 

21,106.  E.  Sonstadt.  Improvements  in  making  an  extract 
of  tea  and  a  confection  of  the  same,  and  in  preserving  liquid 
b  acts.     I  leeember  27. 

21,213.  W.  II.  I. ever,  .1.  I>.  Lever,  and  E.  G.  Scott. 
Xe\\  or  improved  process  for  recovering  the  mustard  from 
mustard  dross,  or  for  obtaining  the  mustard  with  little  or 
no  waste  from  the  Beed,     Decembei  80. 


1891". 
Q.W.Patterson.    Preservation  of  food.    Januarj  18, 
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B. — Sanitary  Chemistry. 

1890. 

20,996.  F.  P.  Candy.  Improvements  in  the  method  of, 
ami  in  means  for,  treating  sewage  ami  impure  waters. 
December  24. 

1891. 

14.  H.  Fewson.  Improvements  in  the  treatment  of 
sewage  ami  other  foul  matters.     January  1. 

502.  J.  S.  Keirby.  Improvements  in  apparatus  for 
feeding  or  supplying  precipitating,  deodorising,  or  purifying 
materials  or  chemicals  in  the  treatment  of  sewage  or  other 
foul  liquids,  and  for  other  analogous  purposes.    January  10. 

Complete  Specifications  Accepted. 
A.  — Chemistry  of  Foods. 

1890. 

2712.  J.  G.  Johnson. — From  C.  Risk.  Process  and 
apparatus  for  curing  cocoa,  &c.     Decemher  24. 

I."j.">4.  J.  Shoveller.  Cooked  food  for  horses,  cattle,  &c. 
January  21. 

8551.  A.  W.  Stokes.  Means  of  obtaining  acidity  or 
alkalinity  in  milk  and  other  substances.     January  14. 


1623.     W 
January  14. 


B. — Sanitary  Chemistry, 

1890. 
Warner.      Apparatus    for    treating 


C. — Disinfectants. 
1890. 

1017.  \V.  Dammann.  Rendering  tar  oils  soluble  in 
water,  and  production  of  disinfectants  and  other  useful 
products  therefrom.     January  14. 

3134.  I.  s.  McDougall  and  J.  T.  McDongall.    Compounds 

for     washing    or    dipping    sheep     and    other    animals     for 
extermination  of  parasites.     Decemher  31. 


XIX.— PAPER,  PASTEBOARD,  Ftc. 

Applications. 
1891. 

341.  H.  Moss.  Improvements  in  manufacturing  paste- 
boards and  such  like.     January  8. 

748.  R.  C.  Menzies,  and  K.  J.  Bevan.  Improvements  in 
the  manufacture  of  paper  for  cheques  and  like  documeuts. 
January  15. 

826.  R.  Brown  and  G.  Mackay.  Improvements  in  paper- 
making  machines  for  making  the  surface  of  the  paper  equal 
on  both  sides.     January  16. 

Complete  Specifications  Accepted. 

1890. 

2832.  E.  Applegarth.  Treatment  of  straw,  esparto  grass, 
&c,  and  compounds  therefor.     December  31. 

17,012.  G.  L.  Anders  and  C.  II.  Elliott.  Use  and 
application  of  xylonite,  celluloid,  and  the  like.     January  21. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

1890. 

21,oor,.  E.  Sonstadt.     See  Class  XVIII.  A. 

21,019.  E.  Sonstadt.      See  Class  XYII1.  A. 

21,044.  A.  Foelsing.  Process  for  the  preparation  of 
hop  extract.     December  24. 

21,106.  E.  Sonstadt.     See  Class  XVIII.  A. 

21,294.  W.  W.  Horn.— From  F.  de  Mare,  Comte  X.  BTey, 
M.  Sannier,  aud  G.  Dambmann.  An  improved  process  for 
the  production  of  camphor.     December  31. 


1891. 

48.  G.  Link  and  R.  Avenarius.  Improvements  in  the 
manufacture  of  artificial  perfumes.  Complete  Specification. 
January  1. 

115.  G.  Link  and  R.  Avenarius.  Improvements  in  the 
manufacture  of  artificial  perfumes.  Complete  Specification. 
January  3. 

249.  H.  E.  Rycroft  and  A.  Mason.     See  Class  III. 

588.  H.  II.  Lake.— From  Ichthyolgesellschaft  Cordes, 
Hermanni  &  Co.,  Germany.  Improvements  in  coatings  for 
therapeutical  purposes.     January  12. 

893.  A.  J.  Boult. — From  O.  Schweissinger  aud  L.  Hoff- 
mann, Germany.  Improvements  in  the  manufacture  of 
extract  of  hops.     Complete  Specification.     January  16. 


XXI.- 


-PHOTOGRAPHIC  PROCESSES  and 

MATERIALS. 

Applications. 


1890. 

20,438.  R.  \V.  Thomas.  Improvements  in  and  relating 
to  Hash  lights  for  photographic  purposes.     December  15. 

20,501.  S.  II.  Fry.  Improved  method  of  holding  and 
exposing  sensitive  photographic  surfaces.     December  16. 

21,059.  C.  F.  Redfern. — From  J.  M.  Jordan.  Improve- 
ments in  or  connected  with  the  production  of  photographic 
negatives.     Decemher  24. 


1891. 

880.  W.  Mathieu.  A  process  of  photography  by  which 
from  a  single  negative,  permanent  prints  are  produced  in 
the  natural  colours  of  all  objects.     January  17. 


Complete  Specifications  Accepted. 
1890. 

15,091.  A.  McDonald.  Preparation  of  chemicals  adapted 
t,>  tlie  development  of  photographic  plates.     January  14. 

19,658.  A.  J.  Boult.— From  G.  Eastman.  Photographic 
films.     January  7. 
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CoJtPLETK   SPBCIFICATIOKS    A«  KITED. 

ind.     Percussion  fuses.     December  24. 

I       I       1 1     Ail.iml.     Time    and     percussion    fuses. 
January  1 1. 

-  Walter.  Explosive  compounds.    December  24. 


XXIII.— ANALYTICAL  CHBMISTBY. 

Application. 

1891. 

713.  M.  M.  Banly.     An  improved  method  of  and  instru- 
ment for  testing  milk.     January  14. 
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ixmfton  Section* 


Chemical  Society's  Booms,  Burlington  House. 


Chairman  :  T.  Tyrer. 
Committee : 


W.  Crowder. 
J.  Dewar. 
A.  G.  Green. 
S.  Hall. 

C.  W.  Heaton. 

D.  Howard. 
C.  C.  Hutchinson. 

E.  Messel. 

Hon.  Local  Sec.  and  Treasurer : 
T.  W.  E.  Muinford,  1,  Glendale  Villas,  Sylvan  Road,  Wanstead,  E. 


B.  E.  R.  Newlands. 

B.  Redwood. 
John  Spiller. 
W.  S.  Squire. 
Wm.  Thorp. 
T.  E.  Thorpe. 

C.  R.  Alder  Wright. 


SESSION  1890-91. 


Huron  2nd.— Mr.  V.  H.  Veley.  "  The  Chemical  Changes  between 
Nitric  Acid  and  Metals." 

March  Kith  :— 
Mr.  W.  Crowder.    "  Observations  made  in  the  Working  of 

Vitriol  Chambers." 
Mr.  A.  H.  Allen.    "  The  Chemistry  of  Whisky  and  Allied 
Products." 
April  6th  :— 
Election  of  live  members  to  replace  an  equal  number  retiring 
from  Committee.     Nominations  to  be  sent  to  the  Hon. 
Secretary  on  or  before  Monday,  March  21th. 
Professor  Vivian  B.  Lewes : — 

1.  "  The  Analysis  of  Illuminating  Gases." 

2.  "  The  Products  of  Checked  Combustion." 

April  20th.— Mr.  W.  P.  Ris.  "  Stoneware ;  and  its  Application  to 
Chemical  Apparatus." 

May  -Mh.— Professor  Dewar,  F.R.S.,  and  Mr.  Boverton  Redwood. 
F.R.S.E.  "A  Process  for  the  Conversion  of  Heavy  Mineral 
Oils  into  Lighter  Hydrocarbons  suitable  for  Illuminating  and 
other  purposes." 

June  1st— Dr.  W.  S.  Squire.  "  The  Artificial  Production  of  Cold 
theoretically  and  practically  explained." 


Meeting  held  Monday,  January  IMA,  1891. 


MR.  TH08.   TYKEB   IN   THE   CHAIK. 


At  the  commencement  of  the  proceedings,  the  Chairman 
made  a  few  remarks  referring  to  the  fact  that  the  last  issue 
of  the  Society's  Journal  had  appeared  somewhat  later  than 
usual.  This,  he  said,  was  due  to  the  fact  that,  for  the  first 
time  in  the  history  of  the  Society,  the  index  for  the  year 
was  included  in  the  December  number.  He  trusted  that 
the  modifications  which  had  been  introduced  into  it  would 
render  the  new  index  of  greater  value  to  technologists  and 
the  members  generally. 


ON  THE  CONSTITUTION  OF  BUTTER. 

I!Y   .7.  ALFRED  WAXKLYX,   CORRESPONDING-    MEMBER  OF   THE 
ROYAL   BAVARIAN    ACADEMY    OF   SCIENCES. 

The  commonly  received  view  of  the  constitution  of  butter 
is  that  it,  like  other  animal  fats,  consists  mainly  of  oleiue 
and  margarine,  or  rather  of  oleine,  palmitine,  and  stearin  ; 
and  that  it  differs  from  the  common  fats  inasmuch  as  it 
contains  a  small  proportion  of  butyrine  and  other  glycerides. 
Twenty  years  ago  I  was  of  that  opinion,  and  you  will  find 
that  statement  in  my  book  on  milk  analysis.  But  since 
that  time  I  have  learnt  better;  and  I  will  now  describe 
some  experiments  made  in  1883,  brat  never  yet  published. 


I  took  50  grms.  of  butter  with  9  ■  42  grins,  of  dry  hydrate 
of  lime,  making  a  total  of  59-42  grms.  These  materials 
were  placed  in  a  platinum  dish  provided  with  a  stirrer,  and 
the  vessel  with  its  contents  was  heated  on  the  water-bath 
and  constantly  stirred  for  a  long  period.  From  time  to 
time  it  was  allowed  to  cool,  and  was  then  weighed,  five 
times  in  all.  There  was  a  steady  loss  of  weight,  and 
ultimately  the  weight  of  the  compound  fell  to  58 -510  grms., 
showing  a  loss  of  0-910  grm.  of  water. 

I  attach  great  importance  to  this  experiment.  If  butter 
were  pure  glyceride  there  could  have  been  no  such  loss, 
inasmuch  as  hydrate  of  lime  loses  nothing  in  the  water- 
bath,  and  hydrate  of  lime  and  a  glyceride  react  without 
production  of  water,  yielding  only  lime  salts  and  glycerin. 
The  loss  of  water  could  arise  from  two  sources  :  either 
from  the  action  of  free  fatty  acid  in  the  butter,  or  from  the 
action  of  the  lime  on  an  iso-glyceride.  An  iso-glyceride, 
as  I  explained  many  years  ago,  is  an  ether  of  a  glycerin 
in  which  all  the  hydroxide  is  allied  with  one  atom  of 
carbon.  On  saponification  such-  an  iso-glyceride  yields 
an  iso-glycerin  which  instantly  falls  to  pieces  and  forms 
water  and  a  fatty  acid,  which  latter  also  gives  water  by 
reaction  with  lime.  There  are  these  two  ways  in  which 
the  water  could  be  formed,  and  possibly  there  is  a  third. 

Continuing  the  experiment  on  the  saponification  of  butter, 
it  was  shown  in  a  decisive  manner  that  the  yield  of  glycerin 
by  butter  is  too  small  to  admit  of  the  possibility  of  butter 
being  pure  glyceride.  The  lime  compound  in  the  platinum 
dish  weighed,  as  I  have  said,  58-510  grms.  To  it  were 
added  6-460  grms.  more  hydrate  of  lime,  making  the 
total  64-970  grms.  The  mixture  was  then  digested  with 
600  cc.  of  water  and  filtered,  and  the  lime  compounds 
were  digested  with  300  cc.  of  strong  alcohol,  the  solution 
evaporated  to  dryness,  and  the  residue  weighed.  The 
results  were,  in  the  case  of  the  residue  of  the  aqueous 
solution,  1-991  grms.,  and  in  the  case  of  the  alcoholic 
solution,  4  •  606  grms.  The  insoluble  substance  after 
thorough  drying  weighed  58'  140  grms. 

The  work  was  done  with  great  care  ;  and  there  is  a  most 
satisfactory  agreement  between  the  weight  of  the  total  mass 
and  the  sum  of  the  extracts  and  the  insoluble  residue. 
Thus  :— 

Grms. 

Aqueous  residue 1*991 

Alcoholic  residue -V600 

Insoluble  limesalts WHO 


64-737 
The  material  that  produced  these. .    64-970 

The  agreement,  therefore,  is  very  close.  Considering  the 
possibilities  of  error  which  must  necessarily  exist  in  such 
a  determination,  it  is  as  close  as  we  can  expect  to  get. 
The  difference  is  2  decigrammes,  and  is  due  to  the  escape 
of  butyric  acid  in  the  shape  of  butyric  ether.  I  insist  on 
the  significance  of  the  correspondence.  It  shows  that 
nothing  important  had  escaped  by  evaporation,  or  was 
otherwise  lost.  That  the  saponification  was  pushed  to 
completeness  was  shown  by  the  fact  that  the  600  cc.  of 
water  was  not  alkaline.  That  shows  that  the  whole  of  the 
hydrate  of  lime  was  used  up,  and  that  perfect  action  must 
have  taken  place ;  and  for  every  equivalent  of  butter  acids 
there  were  two  equivalents  of  lime.  All  the  glycerin  arising 
from  the  saponification  of  the  50  grms.  of  butter  fat  must 
have  been  comprised  in  the  aqueous  extract  and  in  the 
soluble  part  of  the  alcoholic  extract.  These  were  1-991 
and  1-405  respectively,  or  3-396  in  all.  From  this  a 
deduction  of  about  3  decigrammes  has  to  be  made  for  the 
lime  in  the  extracts,  which  was  determined  in  each  case  by 
actual  experiment.  This  leaves  approximately  3  ■  1  grms. 
as  the  total  amount  of  glycerin  to  be  got  from  50  grms.  of 
butter,  or  6-2  from  100  grms. 

I  believe  that  some  chemists  are  under  the  impression 
that  if  you  boil  down  a  weak  solution  of  glycerin  it  escapes 
with  the  water.  The  following  experiment  may  be  cited. 
Taking  half  a  litre  of  water,  I  dissolved  in  it  from  1  to 
2  grms.  of  glycerin,  and  distilled  off  250  cc.  and  examined 
the  distillate.     The  total  amoimt  of  glycerin  in  the  distillates 
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-    the  prod  i-  double  that  there 

imo  !  erin.     I   li;i>>-  weighed  all  my  material*, 

ntiog  fo*  everything  and  experimenting  directly •  sod 

I  batter  fat  is 

not  more  than  8"  1  grin-. 

If  butter   were  a  pur.-  riyeeride,  it  would  furnish  more 
than  10  grin*,  of  glycerin  from  100  trrri.-.  <.f  bntl 
that  4ii  per  sent  of  the  glycerin  is  missing.     That  mean* 
tliat  in  everj  100  part-  of  batter  fal  a)  least  10  per  cent,  is 
something  else. 

Thii  n— nit  is  diametrically  opposed  to  the  news  thai  are 

held  at  the  present  day,  but  it  i-  perfectly  in  harmony  with 

,1,,.  ,  be*  of  Chevreul  published  early  in  the 

will  consul)  that  admirable  !>•  ■■  >k.  Gerhardfs 

,,,,'•  de  Chimiet  Irganique,"  published  about 30 years  ago, 

yon  »ill  find  an  excellent  resuml  of  Chevreul's  researches, 

.,,  v,,i.  8,]         -         on  may  read  that  when  Chevreul 

ainod  a  pure  glyeeride  derived  from  beef  fal  he  found 

Km  when  In-  used  what  la-  rail-  the  stearin 

derived  from  butter,  all  he  got  was  7*8.     1   gel   6-2  from 

the   total  butter.    Chevreul  got    '■-  from  the  less  fusible 

portion  of  the  batter.    The  stearin  of  batter  i*  described  as 

Jned   by  partially  melting  butter,  ami  taking  out 

bj  pressure  such  pan  a-  will  Bow,  Laving  behind  that  which 

will   lint   SOW. 

Tli.-  nature  of  the  butter  acidshasalso  been  made  the  • 
of   Mudy.     The  acids   insoluble   in   water   an-   commo 
described  a-  <il.ii-.  palmitic,  ami  stearic  acid*.    Thei 
however,   no  oleic,   no  palmitic',  and  mi  Btearic  acid,  hut 
something  quite  different.     More  than  half  of  the  fattj 
produaed  from  butter  fal  by  saponification  i-  a   new  fatty 
acid  of  the  formula  C]  II   0     This  fattj  acid.which  I  I 
alde-palmitie  an. I.  bean  the  same  relation  to  palmitic  acid 
that  aldehyde  b  ohoL     It  melt*  at  about  12    lower 

than  palmitic  acid,  namely,  at  about  SO   ('.     It  i-  insoluble 
in  water,  sparingly  soluble  in  cold  alcohol,  hut  at  tern] 
tore*  above  25  C.  it  Is  soluble  in  it-  own  weighl  of  aluohoL 
It  i-  onlj  moderately  soluble  in  ••"hi  ether,  hut  extremely 
soluble  in  boiling  ether.     Bisulphide  of  carbon  and  pentane 

live  it  readily,  it  is  a  non-crystalline  solid,  with  a 
lustre  like  -ilk.  its  behaviour  with  alcohol  is  mosl  extra- 
ordinary.    I  hare  here  a  specimen  of  the  | Incl  prepared 

eight  or  nine  years  ago,  ami  this  little  preparation  was  n 

daj  by  taking  I  part  by  weighl  of  the  arid  ami  .'>  p 
by  weighl   of  alcohol,  warming  very  gently  until  the  a,  "I 
dissolved,  and  then  allowii  The   acid  has  the 

triable  property  of  being  able  to  solidify  five  times  its 
own  iloohol.    The  bottle  containK  1 J  grtne.  of  the 

!  with  1< of  s.'i  per  cent,  alcohol,  and.  as  you  -.  i 

nts  do  not  flow. 

When  the  contents  air  placed  on  filter-paper  a  change 

toki--  i      •       \   part  .if  the  alcohol  passes  into  tin-  filter- 

r.  and  there  remains  behind  a  chemical  compound  of 

the  acid  with  alcohol,  containing  1  molecule  of  the  arid  to 

4  ■■!  '  ui  beating  in  the  water-bath  more  alcohol  is 

and  there  r  compound  of  2  molecules  of  the 

rilh  I  ol  alcohol. 

This  compound  will  just  bear  fusion  in  the  water-hath,  hut 
if  maintained  there  the  aloohol  goes  "IT  and  the  pun 

behind,      I    have   a   satisfactory   analysis   of   the 
bompoond   "t  2  molecules  of  the  acid  with  l  molecul 
alcohol.      I  is  shows  11*65  pel   •  ■  Dt.  of  hydra 

Pah  rdrogen,  and  if  the  palmitic 

in  tl ompound  would  be  a  little  higher.    A  bant.,  sail 

obtained  bi  disaolving  thi    subsl  ether,  and  pouring 

the  solution   in'"  baryta  water,  using  a  slight  excess,     On 

..g,   the  baryta   sail    was    precipitated    to   tl 
The  liquid  was  I  hi  n  decant*  d,  und  the  almost  drj  prec  | 
washed  with  boiling  water,  dried  in  the  water-bath,  and  than 
treated  with  oold   ether.     After  removing  tin-  ether,   lb* 
substance  was  again  dried  in  the  water-bath  ami  anal* 
The  determination  ol   barium   was  not  by  precipitation,  bal 
bj  ignition  with  sulphuric  acid,  which  i  process  In 

«ii'  b  |uantity  of  bai  n  ta 

tor  the    In  «    and.       1  1  21  '17    of 

mi.     Mi  ed  81*32,  which  i-  the  theoretical 

Dumber  for  nidr-p.diuit.itr    of  baryta     The  experimental 


difference  between  these  two  formula?  was  .">  ruilligramme- 
of  Bulphate  of  baryta,  and  that  is  a  quantity  within  the 
reach  of  the  careful  operator. 

A  silver  -alt   has  likewise  heen  prepared.    The  baryta 

-alt  differ-  from  tin-  palmitate  of  baryta  physically.    The 

text-hooks    describe    palmitate  of    baryta    as    a   lustrous 

■  illinc  compound.     Hut  tin-  ahle-palmitatc  i-  perfectly 

amorphous;  it  ha-  no  lustre  whatever. 

1  have  prepared  a  soda  -alt  by  taking  alde-palmitie  acid, 
carbonate  of  soda,  and  alcohol,  and  treating  them  in  the 
water-bath.  The  soda  salt  contains  two  atom-  of  water  of 
so-called  crystallisation. 

The  various  -alts  of  the  new  acid  are  at  present  under 
investigation,  and.  a-  far  a-  possible,  1  am  avoiding  prepara- 
tion by  double  dei iposition.     I  learnt  thi-   lesson  more 

than  :tn  years  ago  from  Bunsen,  whose  pupil  I  was.  1 
had  propionic  acid,  arising  from  a  new  reaction,  and  was 
about  to  make  the  baryta  -alt  by  double  decomposition, 
when  Bunsen  said:  "Yon  must  not  make  it  in  that  way. 
Vim  will  risk  getting  a  double  -alt,  and  I  don't  know  what 
besides."      So  I  Bel  to  work  in  another  way,  and  got  a  baryta 

-alt  which  gave  me  the  theoretical  numbers, 

In  operating  upon  butter  for  the  extraction  and  separation 
of  the  butter  acids,  I  base  my  process  of  separation  on  the 

observation  that,  whilst  alde-palmitie  acid  is  only  sparingly 
Soluble  in  cold  alcohol — viz.,  to  the  extent  of  about  5  per 
cent. — the  acid-  which  accompany  it  are  very  soluble  in 
cold  alcohol.  In  one  experiment.  1  operated  upon  7i'.  grins. 
of  the  insoluble  fatty  arid-  obtained  by  decomposing  butter 
by  means  of  potash  and  alcohol,  with  subsequent  decompo- 
sition of  the  bUtter-SOap  by  sulphuric  acid.  Starting  with 
76  grni-.  of  the  fatty  and.  i  mixed  with  it  85  BC.  of  alcohol 
of  about  s.'i  per  rent,  strength.  The  Bemi-eolid  ma--  was 
placid  on  bibulous  paper, and  pressed.    The  residue  "Inch 

the  paper  did   not    absorb  wa-   again    mixed    with    85  BO.   of 

alcohol,  ami  again  pressed.  Alter  four  -neb  pressings  (the 
body  having  tliu-  been  subjected  to  the  solvent  action  of 
100 cc.  of  alcohol),  the  final  residue  wa-  put  into  a  platinum 

dish,  fused  in  the  water-bath,  and  weighed.  Its  weight  wa- 
ll; I  on  b.ing  submitted  to  analysis,  gave  the 
following  figures  : — 

0*8515 grm.  substance  taken  :  0*864  grm.  II  <  • :  0'678grm. 

i  n 


— 

Oalcul 

ml. 

0k.  

II     

408 
66 

11  ".'1 

73-50 

no:, 

(1 

. 

160*00 

•• 

2  (C„,Ila„(i..)  4  C,H,0  -  <    .11  ,.<>.. 

By  using  alcohol  and  bibulous  paper,  the  76  gun-,  was 
divided  into  two  parts,  viz.,  41 '7  grms.  iniab-orbrd  ami 
about  8*1  gnu-,  absorbed  b*|  the  paper.  Uy  means  of  ether, 
88  grm-.  of  fatty  arid  wa-  extracted   front   the     lir-t    bundle 

of  papei  The  other  bundles  were  not  operated  upon,  as 
tin-  more  soluble  put  would  not  predominate.     Instead  of 

alcohol,  ether  mav  br  u-rd,  ami  in  a  similar  manner,  only 
the  quantity  of  ether  must  be  much  Bmaller  I han  the  quantity 
of  alcohol  employed  in  the  operation  I  hair  jus)  described. 
1  ■  no  on  i  •in, pie  of  butter  arid-   with  ether.   I   have 

divided  them  into  fractions,  much  in  the  same  manner  u- 
when  using  alcohol. 

The  portion  nnabsorbed  by  the  bibulous  paper  i-  aid. 
palmitic  acid.     What,  then,  i-  the  portion  absorbable  by 
the  paper  f     I  have  only  partially  investigated  it  at  pros  on!  : 

but  tin-  i-  certain  :    it  i-  not  oleic  arid.       It  -olidilie-  al  about 
I  am  at  pn -nit  at  work  on  thi-  body. 
I    lllll-t    expr.  --    li  i  x    -rn-.     of    the    incompleteness    of    this 

in.ui.    'I'lie  results  have,  however,  been  accumulating 

for  nearly  10  yea         i:  -  one  of  extreme  diffiaalty, 

and  mi  opportunities  of  working  at  it  have  been  very  much 

restricted.      I    hone    Bhprtl)    to    publish   a  mote   detailed 

■  of  aid.    palmitic  acid. 
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The  specimen  in  this  bottle  is  the  remains  of  the  41-7grms. 
of  aide-palmitic  acid  prepared  in  1882.  When  first  prepared, 
it  consisted  of  1  molecule  of  alcohol  to  2  of  the  acid,  and 
on  examination  was  found  to  lose  quite  enough  on  heating 
in  the  hath.  After  the  lapse  of  eight  years,  however,  it  has 
lost  the  greater  part  of  the  alcohol,  and  diminishes  in  the 
water-bath  only  to  the  extent  of  2  per  cent.  Traces,  as 
evidenced  by  the  smell,  have  in  the  course  of  years  suffered 
ctherifieation. 

The  small  bottle  which  I  passed  round  before  contains 
the  white  jelly-like  mass  produced  by  bringing  together  the 
acid  and  a  considerable  quantity  of  alcohol. 

Founded  on  the  results  of  this  investigation,  there  are 
practical  methods  of  distinguishing  between  butter  and 
butter  substitutes,  and  these  methods  I  have  resorted  to  in 
dialing  with  the  question  of  adulteration.  At  present,  as  is 
well  known,  though  we  can  say  whether  a  specimen  of 
butter  consists  to  a  large  extent  (say  half  and  half}  of 
common  animal  fat,  yet  small  quantities  of  adulterants  are 
not  ascertainable  by  the  ordinary  processes  of  examination. 
Hy  new  methods,  there  is  a  prospect  of  detecting  the  presence 
of  about  2  per  cent,  of  ordinary  fat  in  butter. 


Discrssiox. 

Dr.  C.  K.  Alder  Wright  said  that  anyone  who  had 
attempted  to  follow  the  work  done  by  the  author  in  former 
years  must  feel  that  he  had  a  difficult  task  if  he  endeavoured 
to  controvert  or  even  criticise  his  statements.  He  therefore 
felt  some  diffidence  in  asking  one  or  two  questions,  though 
he  did  so  purely  for  his  own  information.  In  the  first  place, 
he  had  gathered  that  the  butter  fat  examined  was  not 
derived  from  any  one  particular  kind  of  cow,  and  that  there 
was  a  possibility  that  different  species  of  the  bovine  race 
might  yield  different  fatty  acids.  There  was  nothing  to 
show  whether  the  butter  treated  by  the  author  was  an 
abnormal  specimen  or  of  the  usual  average  quality.  In  the 
next  place,  he  had  noted  that  the  method  adopted  was 
carried  out  on  quantities  of  material  not  exceeding  lOOgrms. 
in  any  one  case.  He  would  like  to  ask,  therefore,  whether  the 
stearo-palmitine  of  the  fatty  acids  was  subjected  to  any 
treatment  which  would  prove  whether  it  was  a  homogeneous 
body  or  a  mixture.  If  one  started  with  one  or  two  kilo- 
grammes and  fractionally  crystallised  or  precipitated  it, 
repeating  the  process  fifty  or  a  hundred  times,  one  might 
get  two  fractions,  one  at  one  end  of  the  series  and  another  at 
the  other  end,  which  would  present  considerable  differences. 
Such  an  experience  was  common  in  the  history  of  fatty 
acids.  He  would  like  to  know  whether  Mr.  Wauklyn  had 
satisfied  himself  that  his  aide-palmitic  acid  was  one  single 
substance  and  not  a  mixture,  and  if  so,  upon  what  evidence. 
With  reference  to  the  analytical  figures,  the  difference 
between  21-17  and  21  '32  was  not  so  great  as  to  lie  outside 
the  limits  of  experimental  error,  and  the  same  remark  would 
apply  to  the  perceutages  of  carbon  and  hydrogen  deter- 
mined by  combustion.  It  hardly  seemed  to  him  to  be 
legitimate  to  lay  much  stress  upon  a  divergence  of  one  or 
two  tenths  per  cent,  betweeu  the  calculated  and  the  found 
proportions  as  proving  anything.  The  author  had  said  that 
the  bodj-  which  he  had  named  aide-palmitic  acid  bore  the 
same  relation  to  palmitic  acid  that  aldehyde  bore  to  alcohol. 
Was  lie  to  understand  that  it  contained  the  aldehyde  group 
COH  'i  If  so,  he  failed  to  see  that  it  was  a  fatty  acid  at  all, 
because  as  011I3'  two  atoms  of  oxygen  were  present,  it  could 
not  also  contain  the  group  CO. OH.  If  the  author  meant 
that  it  was  a  true  fatty  acid  containing  two  atoms  of 
hydrogen  less  than  palmitic  acid,  then  it  was  an  unsaturated 
acid,  and  ought  to  combine  with  iodine  or  bromine.  He 
would  like  to  ask  whether  the  iodine  absorption  had  been 
determined.  With  regard  to  the  percentage  of  glycerin,  all 
would  agree  that  the  exact  determination  of  that  body  was 
a  very  difficult  point.  Certainly  some  fatty  matters  either 
naturally  contained  or  yielded  larger  proportions  than  others. 
In  the  case  of  cocoa-nut  oil,  for  example,  the  quantity  of 
glycerin  obtainable  generally  fell  but  little  short  of  the 
theoretical  amount,  calculated  as  a  triglyceride,  and  assuming 
the  mixture  of  fatty  acids  there  present  to  have  the  molecular 
weight  which  represented  their  average,  something  like  200. 
But  in  the  ease  of  other  substauees,  tallow,  &c.,  it  was  often 


difficult,  even  with  the  best  processes,  to  work  out  such  a 
quantity  of  glycerin  as  came  up  to  95  per  cent,  of  the 
theoretical  quantity,  an  amount  easily  obtainable  in  the 
case  of  cocoa-nut  butter.  With  regard  to  the  moist  process 
of  combustion,  he  did  not  know  whether  Mr.  Wauklyn's 
patent  for  it  had  yet  run  out.  The  fact  of  its  being  a 
patented  process  had  been  in  the  way  of  his  having  any 
experience  of  it,  and  he  believed  that  this  was  the  case  with 
most  other  chemists.  With  reference  to  the  baryta  salts, 
there  was  one  method  of  preparing  them  which  he  had 
found  convenient.  It  was  a  slight  modification  of  the 
method  recommended  by  the  author,  and  consisted  in 
treating  with  a  small  excess  of  hydrate  of  barium,  blowing 
carbonic  acid  through  the  liquid,  and  subsequently  boiling 
to  decompose  the  bicarbonate  formed.  That  method  of 
working  ensured  that  the  whole  of  the  acid  was  converted 
into  the  barium  salt,  whereas  if  the  carbonate  were  used 
one  could  not  always  be  sure  what  one  would  get.  The 
molecular  compound  with  alcohol  seemed  to  be  an  interesting 
body ;  but  he  would  point  out  that  that  was  not  the  only 
case  in  which  alcohol  acted  so  remarkably.  Even  with 
calcium  chloride  and  other  inorganic  salts,  alcohol  was 
known  to  combine  and  form  crystallisable  bodies,  in  the  same 
way  as  water  with  sulphate  of  copper.  As  somewhere 
about  two  molecules  of  the  new  body  were  said  to  combine 
j  with  one  of  alcohol,  he  would  ask  the  author  whether  that 
!  did  not  rather  suggest  that  he  was  dealing  with  a  mixture 
I  of  bodies,  of  which  about  one  half  combined  with  a  molecule 
I   of  alcohol,  and  the  others  did  not  combine  at  all. 

Mr.  Otto  Hehner  said  that  he  would  have  personally 
preferred  to  have  refrained  from  making  any  remarks,  but 
he  felt  it  to  be  his  duty  as  a  public  analyst  to  make  a  few 
observations  in  reference  to  the  paper  on  the  constitution  of 
butter.  For  a  number  of  years  past  Mr.  Wanklyn  had 
given  utterance  to  his  views  on  that  subject,  but  those  views 
had  not  agreed  with  each  other.  He  remembered  that,  as 
long  ago  as  1874,  when  it  was  first  found  that  butter  con- 
tained a  larger  quantity  of  soluble  and  a  lesser  quantity  of 
insoluble  fatt}-  acids  than  had  formerly  been  believed, 
Mr.  Wanklyn  pointed  out  that  that  difference  was  perhaps 
due  to  the  butter  fats  analysed  not  being  quite  dry.  That 
was  tlu'  only  way  in  which  he  could  account  for  the  deficiency 
in  insoluble  fatty  acids.  Later  on,  he  started — though 
without  giving  any  analyses — his  iso-glycerin  theory,  which 
attempted  to  explain — and  did,  on  paper,  satisfactorily 
explain — the  author's  inability  to  get  out  of  butter  any 
glycerin.  When  it  was  shown  afterwards  that  there  was  no 
difficulty  in  getting  the  theoretical  quantity  of  glycerin,  they 
heard  no  more  of  the  iso-glycerin  theory  until  to-night. 
With  regard  to  the  matter  before  the  meeting,  he  must 
confess  that  he  had  never  known  such  great  and  startling 
deductions  drawn  from  such  small  analytical  results, 
especially  by  a  man  with  a  European  reputation.  What  was 
the  experiment  which  the  author  had  first  described,  and 
upon  which  the  theories  propounded  were  based  ?  He  added 
some  lime  to  a  certain  quantity  of  butter  fat  aud  heated  the 
mixture.  There  was  a  loss.  That  loss  was  assumed  to  be  due 
to  water.  He  (Mr.  Hehner)  would  like  to  see  some  evidence 
of  that.  It  was  well  known  that  if  lime  were  added  to  fat, 
a  more  or  less  incomplete  saponification  ensued ;  glycerin 
was  formed ;  and  glycerin  was  a  somewhat  volatile  bod}',  as 
anybody  might  easily  convince  himself  by  placing  some 
concentrated  glycerin  in  a  water  oven,  when  thick  white 
vapours  would  be  seen  escaping.  It  was  only  a  very 
small  loss  ;  but  Mr.  Wauklyn  proceeded  to  account  for 
it  by  the  assumption  that  butter  was  not  an  ordinary 
glyceride.  Mr.  Wanklyn  had  then  tried  to  estimate 
the  glycerin.  But  he  surely  knew  that  a  fat  could 
not  be  completely  saponified  by  lime  without  pressure  and 
steam.  It  had  been  proved  that  saponification  with  lime 
was  incomplete  and  could  Dot  yield  the  whole  of  the  glycerin. 
If  the  saponification  were  done  by  means  of  alkalis,  it  was 
possible  to  extract  the  theoretical  quantity  of  glycerin.  He 
therefore  felt  justified  in  receiving  cautiously  the  statement 
that  there  was  only  6  per  cent,  of  glycerin  in  butter,  for 
others  like  himself  had  been  able  to  get  out  11  or  12  per 
cent.  But  it  was  to  be  remembered  that  Mr  Wanklyn's 
theory    depended     upon    that    experiment.       If    he    had 
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l   the   full  quantity  of  glycerin,  there  would  have 

itty  acids  nor  theory  ol  iso- 

glycerin.     I'  n    order    to    prove    thai   hi* 

speriment   by  boiling  a 

rin  in  water  was  made.     Hut   it  was 

well   known,  and   he   bad   proved  Analyst, 

olation  of  glycerin   could   be 

boiled  without  I"--  of  glycerin  until  the  liquor  had  a  strength 

tit.  of  glycerin.     It  was  quite  possible  that 

Mr.  Wanklyn'i  •  iperin  I  well  with  the  deduction 

pi  Mr.  Wanklyn's  si 

that  Cberrcul  did  obtain  a  I |uantity  ol   glycerin  from 

butter  I  hand  Cbevrenl  showed  that 

butter  ■  ed  some  low  atomic   fatty  acids   which 

combined    with   a   larger   \-- ntage  of    glycerin,    and    it 

followed  therefore  thai  butter  must  yield  more  glycerin  than 
other  fat.     Mr.  Wanklyn  had   said   that  butter  contained 

eride  and  -to  percenl 
aide-palmitic  acid  and  free  fatty  acid-. 

Mr.    Waxi  .    certainly    part    of    thai 

l.-,  and  possibly  some  free  acids. 

Mr.    IIiiimk.  continuing:  Bui  it  was  proved  thai   per- 
Fresfa  butter  fal  was  rice  bom  but]  acids.     If,  there- 
fore, Mr.  Wanklyn  were  nnt  sure  whether  there  wero  free 
fatty  acids  in  butter  fat,  he  was  afraid  he  could  not  attach 
much  weight  to  hi*  other  statements. 

Mr.  Wwktvn:  I  said  thai  there  was  50  to  60  per  cent, 

ofglyceride,  and  thai  the  remainder  was  either  iso-glyceride 

nr  a  mixture  of  iso-glyceride  with  free  fatty  acids,     [do 

.  >I >i ni<  ■>■  a-  to  whether  there  are  any  free 

fatty  acids  or  not. 

Mr.  IliiiMi:,  continuing,  said  they  had  the  author 
Mating  that  there  might  be  some  free  fatty  acids.  That  was 
.  of  proof  and  their  amount  determined  by  any 
chemist  in  1"  minutes.  Hence  be  was  surprised  that 
Mr.  Wanklyn  had  not  satis6ed  himself  on  tl" 
As  t"  the  analyses  of  the  barium  -alt  of  aide-palmitic 
emisl  need  be  ashamed  if.  in  two  analyses  of 

one  and  the  same  c pound,  he  obtained  figures  so  nearly 

approach  ng  agreement  as  those  between  the  two  compounds 

knalysct  were  on  the  board.     Nevertheless,  upon  -uch 

u  -liglc  is 0*2  per  centra  theory  was  constructed! 

on  the  new  fatty  acid   had  been  obtained 

our  times  with  an  insufficient  quantity  ol 

alcohol.     Bui  it  was  well  known  thai  it  was  quite  impossible 

to  obtain   any    fatty   acid   in  a    perfectly    purr   Mat.-   By 

crystallising  even  many    more  times  with  alcohol.     It  was 

futile  to  attempt  to  obtain  a  but]  acid   in  the  middle  of  a 

long  -■  ds  bj   tout    crystallisations.     It   was   an 

impossibility.     Hut  when  the]  came  to  examine  the  matter 

ih.  \  found  thai  Mr.  Wanklyn  himself  supplied  the  evidence 

that  it  was  not but]  acid  thai  be  was  dealing  with,  bul  a 

l   thai  if  he  added  an  insufficient  quantity 
rilvi  i   to  prepare  the  silver  sail  ol   ■  ■ 

nalysis  did  with  the  quantity 

■  I    bj    the   formula;    that    was   to    say,   bj     adding 

li  .1  in  fractionating 
the  mixture  ••!  acids.     Mi    Wanklj  n, therefore,  supplied  the 

that   tin-  ni  nol  a  ho pet us  sub- 

.  mixture.    He  would  like  to  have  heard  more  of 
Mr    Wanklyn'i  views  on  soluble  but]  acids.     So  much  work 

bad  been  dot n  them  recently    that   anyone   who   now 

■..I   nhni    was  considered  the  -t    hnportanl   con- 
stituent of  i                                           rather  out  ol 
with  the  subject      Dt  ..   thai  then 

would  probabl]  '  ibsorption.     He  himself  would 

expect  thai  there  would  l»  an  enormous  iodim 
judging  bj  il..  sllogi  d  'orraul ,  .,i   tbi  rs  \ 

had  an  absorpt 

•    In  or  50  | 
ol  tin-  fain   acid,  the  iodim  ,   should  in 

tar  the  actual  iodine  absorption  of  batter  fat     He  was  of 
opinion  thai  the  :  1,„  „,ls 

ilure. 

'.    II.  \i  1 1  s.  as  an  old  admha  inklyu, 

ni'i  one  accost .|„   f,lst 


25  years,  had  listened  with  great  interest  to  the  paper 
just  nail.  He  had  hoped  to  be  instructed  by  an  explana- 
tion and  demonstration  of  the  constitution  of  butter,  and  he 
might  fairly  say  that  Mr.  Wanklyn  had  put  the  constitution 
of  butter  before  them  from  a  novel  point  of  view.  He 
(Mr.  All.ni  agreed  with  almost  every  word  of  scientific 
criticism  that  had  fallen  from  1  >r.  W" ii <_r 1 1 1  and  Mr.  Hehner  ; 
in  fact,  some  *  notes  bore  upon  the  same  point-. 

which  were  points  which  would  naturally  occur  to  one 
conversant  with  the  matter  under  discussion,  or  with  the 
;  methods  of  working  in  organic  chemistry.  Hut 
there  were  some  special  points  in  addition  which  he  would 
like  to  touch  upon.  In  the  first  place,  there  was  the 
deficient  quantity  of  glycerin  obtained  b]  the  treatment  of 
the  butter  fal  with  lime.  He  fully  agreed  with  Mr.  Hehner 
that  the]  had  nol  had  a  satisfactory  explanation  of  that 
point;  and  as  Mr.  Wanklyn  did  not  appear  to  have 
ascertained  th  the  residue  and  proved  that  there 

was  no  ised  fal  contained  in  it,  he  tailed  to  bob 

the    val  nt.      The]    had    methods    of 

estimating  glycerin  with  fair  accurac]  ;  they  had  Mr, 
Wanklyn s  own  method,  which  had  been  referred  to  as  the 
"  moist  combustion  "  process,  but  was  better  known  as  the 
permanganate  method.  That  was  a  process  based  on  the 
production  of  oxali.-  acid  when  the  glycerin  was  oxidised  by 
permanganate  in  alkaline  solution.  It  was  originally 
ted  b]  Mr.  Wanklyn,  improved  bj  himself  in  con- 
junction with  Mr.  Fox,  afterwards  taken  up  by  Benedikt 
and  Zsigmondy,  and  subsequently  modified  by  the  speaker. 
Id  hear  witness  as  to  the  admirable  results 
obtained  bj  thai  method  in  the  analysis  ol  bus.  Working 
b]  this,  «  hich  foi  brevity  he  would  call  the  Wanklyn  process, 
Benedikt  and  Zsigmondy  obtained  from  L0*S  to  11*6  per 
cut.  of  glycerin  to  he  formed  b]  the  saponification  of 
butter,  and  he  (Mr.  Allen)  had  obtained  11-06  of  glycerin 
from  butter  fat,  while  Liebshutz  had  isolated  l:i'7.'i  per 
cent.  Such  r<  — islt -  were  wry  different  from  those  brought 
b.  fore  them  that  night  b]  Mr.  Wanklyn.  Then,  the  author 
bad  referred  to  Cnevreul.  He  did  not,  however,  quote 
I  direct,  but  through  Gerhardt;  and,  unfortunately, 
only  gave  a  figure  obtained  by  the  analysis  of  Bo-called 
butter- stearin,  and  not  that  yielded  by  butter-tat  itself. 
Bj     B    method   of    analysis    which    was    fully    laid   down    in 

'  i-    Researches    Chimique    svr    les   Corps    Gras 

aborigine  animate,  published  in  ls-j::.  a  cop]  of  which 
he  li.ld  in  his  hand.  Chevron]  obtained  from  batter 
fat    11*85    per  cent,  of  glycerin.     So   far,    then,    from    the 

figure  for  glycerin  obtained  in  iml':!  by  Cbevrenl  being  6*8, 
it  was  I1'85.  That,  he  thought,  did  away  with  anything 
like  ilii  of  glycerin,  which  was  the  chief  basis  of 

Mr.    Wanklyn's     iso-glycerin     theory.        The     author     had 

adduced  no  -  I  in  favour  of  the  existence  of   iso- 

f'lycerin  or  iso  ryecrides,  which  could  nol  be  replied  to  ami 
iad  nol  ahead]  been  replied  to  in  Mr.  Wanklyn'-  presence. 
i  Mr.  Wanklyn  had  been  content  to  lump  together  all 

the  titty  acids  of  butter  which  wen.  not  soluble  in  water  or 
alcohol,  and  had  called  them  "  aide-palmitic aoid."  li  was 
a  misfortune  thai  Mr.  Wanklyn  had  not  used  some  of  the 
good  old  U     ii  laboratory  in  his  attempt-  to 

isolate  tin-  acid,  For  example,  there  was  the  invaluable 
method  of  fractional  precipitation  of  the  fatty  aoids  as 
ini  salts  tii-t  employed  b]  Heints,  and  the  well- 
known  t  conversion  into  lead  salts,  and  treatment 
of  th.-. ■  with  alcohol  or  ether,  both  of  which  methods  had 
don.-  good  service  in  the  past,  and  were  admirably  adapted 
for  Mr.  Wanklyn'-  purpose  ;  ami  it  seemed  strange  thai 

■  who  was  anxious  to  examine  a  new  fatty  acid  should  not 

have  ascertained  hon  this  "aide-palmitic"  acid  behaved 
when  made  into  a  magnesium  or  a  lead  salt.  There  were 
oth.r  methods  of  which    would   have    afforded 

valuable  information,  such,  for  instance,  as  the  determina- 
tion ot  the  bromine  or  iodine  absorption  of  the  acid.  The 
amount  of  iodine  absorbed  bj  butter  fal  was  well  known  to 

be  Small  as  com]. and  with  ordinary  fal-.  and  very  much  Ic-s 
than    would    he    the  case   if    the    butter  contained    a    large 

proportion  of  a  bodj  of  the  constitution  of  this  "  aide 
palmitic  rhis  being  the  case,  he  failed  to  recognise 

■  f  that  tin-  "aid. -pain  .  \  i-t.  d  a- a  distinct 

tal  an.i  not  a-  a  men    mixture  of  oleic  acid  with 
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palmitic  acid  and  its  homologues.  Then,  Mr.  Wanklyn  had 
said  that  he  saw  his  way  to  detect  2  percent,  of  adulteration 
in  butter  by  these  new  researches.  He  (Mr.  x\llen)  was 
glad  of  that,  and  hoped  that  he  would  tell  the  profession 
how  to  do  so.  Their  present  difficulty  was  not  that  they 
could  not  analyse  within  2  per  cent.,  but  that  the  natural 
variations  in  butter  were  so  great  that  2  per  cent,  would  not 
cover  them.  That  was  an  important  matter,  and  Mr. 
Wanklyn  would  have  to  consider  it  before  he  seriously 
determined  to  use  his  process  for  the  detection  of  adultera- 
tion of  butter.  He  could  only  say  in  conclusion  that  he  was 
sorry  Mr.  Wanklyn  had  not  supported  his  contentions  by 
stronger  evidence,  which  at  present  was  missing,  but  which 
he  hoped  would  appear  when  the  interesting  paper,  of  which 
they  had  just  heard  the  abstract,  came  to  be  published. 

Dr.  W.  Johnstone  had  listened  with  interest  to  the 
paper,  as  he  was  at  present  working  on  the  same  subject 
himself,  and  the  results  obtained  by  him  tended  to  establish 
the  fact  that  there  were  two  kinds  of  natural  butter,  one 
yielding  85 '81  per  cent,  of  insoluble  fatty  acids,  a  definite 
chemical  compound,  a  compound  triglyceride.  The  second 
kind  was  what  one  might  term  a  compound  complex  tri- 
glyceride yielding  insoluble  fatty  acids  up  to  90  per  cent. 
He  quite  agreed  with  the  author  that  oleic  acid  was  not 
present  in  butter  fat,  and  what  was  previously  supposed 
to  be  oleic  acid  now  proved  to  be  iso-oleic  acid,  and  might 
be  summed  up  thus — 

CnH?,0 


C4H;0    J        ' 


or   lutro-methano    tridacotic  acid,  which,  when   saponified, 
split  up  into  tridacotic  and  butyric  acid. 

If  one  took  the  formula  of  a  molecule  of  butter  fat  as 
follows : — 


CI6H„<>;  tC,H5 

C10H19O.,J 

which  theoretically  gave  85 '  8 1  per  cent,  of  insoluble  fatty 
acids,  and  butyric  acid  11*76  per  cent.  He  had  himself 
actually  found  11*7  per  cent.  He  would  not  go  further 
into  the  matter  then,  as  he  proposed  to  enter  into  it  in  a 
paper  at  a  later  date.  He  agreed  generally  with  the 
remarks  of  Mr.  Hehner  and  Mr.  Allen  as  to  the  estima- 
tion of  glycerin,  having  found  12  "23  per  cent,  against  a 
theoretical  yield  of  12-30  per  cent. 

Mr.  J.  A.  Wanklyn,  in  reply,  said  that  he  had  listened 
to  the  criticisms  on  his  paper  with  great  attention,  as  he 
was  not  unprepared  for  them.  In  reading  a  paper  on  such 
a  subject  it  would  be  tedious  to  publish  all  the  details  of  the 
investigation,  and  in  this  instance  much  had  been  kept  bark. 
Dr.  Wright  had  inquired  what  was  the  evidence  upon 
which  he  relied  as  to  the  existence  of  aide-palmitic  acid,  and 
that  he  was  dealing  with  a  single  substance.  Part  of  the 
evidence  was  that  he  had  40  grins,  of  the  substance,  had 
made  combustions  and  a  baryta  salt,  and  barium  determina- 
tions. The  homogeneous  nature  of  the  substance  was 
shown  by  resorting  to  the  method  of  fractional  solution ; 
no  change  in  the  equivalent  of  the  acid  was  manifested. 
That,  he  thought,  was  fair  evidence  that  he  was  dealing 
with  a  single  substance.  Having  got  this  acid,  the  question 
arose  whether  the  substance  was  palmitic  acid  or  not.  The 
evidence  that  it  was  not  palmitic  acid  was  the  deficiency  of 
hydrogen.  That  deficiency  was  eight-tenths  per  cent.,  and 
carefully  made  combustions  did  not  err  to  that  extent.  Then 
he  had  backed  that  up  by  a  determination  of  barium  salt, 
carefully  fractionated  and  prepared  by  the  best  known 
methods,  in  which  he  had  got  the  theoretical  result.  In 
ordinary  analytical  work  one  could  not  distinguish  between 
21-17  and  21-31  of  barium  in  a  substance.  But  this  was 
extraordinary  work,  using  a  large  quantity  of  the  material 
and  adopting  unusual  precautions.  In  the  preparation  of  the 
baryta  salt  he  had  employed  a  method  which  would  give 
him  a  salt  of  great  purity.  As  he  had  said,  he  proposed 
to  work  extensively  on  the  aide-palmitic  acid,  though  he 
had  no  doubt  as  to  the  composition  of  that  body.    In 


naming  it  he  was  careful  to  say  that  it  bore  the  same 
relation  to  palmitic  acid  that  aldehyde  did  to  alcohol.  That 
was  one  way  of  saying  that  it  differed  by  two  equivalents 
of  hydrogen.  He  had  carefully  avoided  saying  that  it 
belonged  to  the  oleic  sereies  ;  it  belonged  to  another  series 
altogether.  Then  he  had  noticed  a  number  of  little 
peculiarities  that  distinguished  it  from  palmitic  acid.  He 
might  mention,  however,  that  it  was  not  easily  attacked  by 
the  method  of  limited  oxidation.  With  respect  to  the 
question  of  determining  glycerin  from  butter,  judging  from 
the  criticisms  he  had  heard  he  thought  that  the  gentleman 
who  had  uttered  them  could  hardly  have  understood  what  he 
had  done.  He  had  taken  butter  and  hydrate  of  lime  and 
heated  them  for  a  long  time,  with  constant  stirring.  He  had 
then  treated  with  boiling  water  in  successive  portions,  and 
then  with  boiling  alcohol,  using  about  a  litre  of  those 
solvents  to  60  grms.  of  material.  That,  he  thought,  was  a 
good  extraction.  With  regard  to  the  volatility  of  glycerin 
he  was  quite  prepared  to  admit  that  vapours  might  be  seen 
escaping  under  certain  circumstances ;  but  that  those 
vapours  were  glycerin  was  another  question.  If  one  could 
take  a  dilute  solution  of  glycerin  and  boil  it  down  without 
appreciable  loss,  that  was  proof  that  one  need  not  fear  loss 
of  glycerin  in  the  water-bath.  With  regard  to  the  experi- 
ment of  Chevreul,  he  had  quoted  from  a  weil-known  book. 
There  was  at  the  bottom  of  the  page  a  statement  of  the 
amount  of  glycerin  that  Chevreul  got  from  various  fats. 
lie  had  got  the  correct  quantity  from  stearin  of  beef, 
and  using  the  stearin  of  butter  he  got  only  7-2.  He 
i  Mr.  Wanklyn)  had  not  referred  to  the  original  paper. 
With  regard  to  the  question  of  the  iso-glycerin,  he  had  been 
misrepresented  as  to  the  evidence  on  which  he  had  stated 
its  existence.  Butter  presented  a  remarkable  reaction.  If 
boiled  with  alcohol  it  gave  no  butyric  ether ;  but  if  one 
put  in  potash  it  instantly  gave  butyric  ether,  and  2  or  3  per 
cent,  of  butyric  ether  distilled  out.  What  could  be  the 
origin  of  that  butyric  ether  ?  Potash  decomposed  butyric 
ether  ;  and  it  was  a  remarkable  thing  therefore  that  potash 
and  alcohol  should  give  this  ether  by  reacting  upon  any- 
thing. In  order  to  explain  the  action,  one  must  assume 
that  the  potash  was  consumed  and  that  the  butyric  ether 
was  produced  as  a  secondary  product.  One  took  an  iso- 
glyceride  and  saponified  it,  and  iso-glycerin  was  liberated, 
and  the  iso-glycerin  fell  to  pieces  and  gave  water  and  a 
fatty  acid.  The  evidence  of  the  existence  of  the  iso-gly- 
ceride  was  that  reaction  and  the  fact  that  one  did  not  really 
get  the  theoretical  quantity  of  glycerin  from  butter.  He 
would  conclude  by  saying  that  he  had  no  doubt  of  the 
accuracy  of  the  work  that  he  had  brought  before  the 
meeting. 

Answering  Dr.  Wright's  question  as  to  the  kind  of  butter 
operated  upon,  the  butter  employed  eight  years  ago  came 
direct  from  one  of  the  best  London  dairies.  He  quite 
appreciated  the  necessity  of  making  sure  of  the  genuineness 
of  the  material,  and  Hudson  Brothers  had  kindly  placed 
some  of  their  butter  at  his  disposal  for  the  continuation  of 
the  investigation.  Mr.  Walter  Cole  had  also  been  kind 
enough  to  scud  him  butter  obtained  by  the  Simplex  process. 
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ages 
an 


In  the  Journal  of  our  Society  for  the  past  year,  1890,  pag 
267  to  27o,  a  very  able  paper  is  published  containing  I 
account  by  Mr.  J.  S.  MacArthur  of  the  process  patented  by 
himself  in  conjunction  with  the  Drs.  Forrest.  He  there 
(he.  cit.  page  269)  defines  a  difficult  case  untouched  by 
any  other  kind  of  treatment,  viz.,  that  of  an  ore  consisting 
of  a  complex  mixture  of  silica,  and  the  various  compounds 
of  iron,  copper,  lead,  zinc,  antimony,  arsenic  and  sulphur, 
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«ith  sold  in  the  proportion  of  10,000  part*  »(  Bilica  and 
sulphide-  to  one  part  of  the  preciooi  metaL  I!.-  adds  thai 
-ii.'l,  an  ore  ii  very  much  richer  than  the  aver  11 

l  the  question  -.  "  Hot  can  ire  beet  separate  the  one 
from  the  ten  thousand?"  The  problem  was  to  find  some 
solvent  which,  unlike  chlorine  and  mercury,  would  have  a 
i  affinity  for  sold  than  for  sulphides,  and  the  author 
conclude!  that  the  n«e  of  the  alkaline  or  alkaline  earth; 
cyanides  solves  the  problem. 
After  -m.ill  triali  ly  performed  da  also 

in  the  author'!  experience.     '1 1 
d  condition  ia  stated  ai  beingthatof  a  fine  state  of 
division  of  the  or.-  to  bi  1"  the  eaae  of  tailings 

from  the  amalgamation  process,  these  would  not  need  re- 
grinding  and  might  1"-  treated  as  delivered. 

itiii.n.    a   physical    one   involving 
chemical  activity,  was  that  of  the  sine  used  for  precipitating 
solution.     Ii  was  used  in  a  filiform  condition, 
of  minute  and  very  thin  parings  of  the  bright  metal.     On 
and  amongst  this  the  gold  is  deposited  as  aver) 
The   mass  of  zinc  with   gold  powder  i-  t"  be  vigi 
■haket  when  the  gold  falls  off,  and  the  fibrous 

bug  j  i"  be  collected  on  a  sieve. 

From  such  sulphide  ore  aa  thai  above  referred  to,  the 
author  cztrai  •   cent  of  the  gold  present  by  his 

cyanide  process,  whilst  the  bromine  methods,  he  stati 
•  [trad  bom  10  to  SO  pi  i  cent 

i*.int.-,|  out.  finally,  that  whereas  chlorination  will 
only  extract  the  gold  and  leave  behind  the  silver,  the  cyanide 
method  extracts  both  gold  and  silver,  and  the  most  of  the 
silver  in  fa 

In  the  experimenta  we  have  to  record,  we  have  had  the 
advantage  •>!'  operating  upon  such  ore  as  ia  actually  treated 
by  the  klacArti  I    process,  and  with  cyanide  and 

the  sine  gossamer-like  material  as  used  in  actual  practice 
in  the  <  lyanide  <  Sompanj  'a  works,  and  the  method  has  been 
I ,n t  to  as  -•  >an thing  an  examination  as  we  could  inflict  in  it 
chemical  laboratory,  following  methods  as  likely  as  possible 
t,,  be  adopted  in  large  scale  practice. 

ground  ore,  as  supplied,  was  agitated  in  one  of  tin' 
forma  of  milk  agitating  apparatus  sold  by  Messrs.  Kent  in 
Holborn,  for  the  production  of  butter.  It  is  a  simple 
i.  rolving  apparatus,  in  which  glass  jars  are  fixed,  the 

red  b)  sheet  india-rubber  preventing  anj  esca] t  liquid. 

Bkra  and  continuous  revolution  wa lured  bj   l 

ring  and  a  gas  engine. 
The  first  thing  t.>  do  was  t"  determine  the  amounts  of 
gold  and  silver  in  an  average  sample  o(  the  ore  to  be  treated 
bj  iIm-  pro 

'  it  was  found  that  in  this  ground  ore  were  contaim  I 

and  silver  in  the  proportions  of — 

rtonoforo, 

.ITT.  ton  of  ore. 

Having  thai  determined  the  quantities  of  gold  and  silver 
in  the  on  u  ted,  bj  ordinary  drj  aasaj .  ii  was  now 

i...  determine  the  strength   of    the   cyanide   of 

i    ■  i-Miitn.     It  u.i*  a   dark-looking   product  and  specially 

made  fbf  the  puipo n  ■  commercuU  scale.    The  stated 

ogth  was    "from   80   to  To  per   cent  of  potassium 
•th  found  was  To  per  sent 

It    was   now   tl ghl   I..  «t  to  determine  the  deg 

solubility  of   the   gold  and  silver  in  the  cyanide  solution 
under  tin'  conditions  obtaining  in  the  ore.     in  other  worde, 
-  nn  what  the  relative  amounts  of  gold  and  -il\ . 

wii  (tracted  f nun  tl re  in  the  ground  state  by 

solutions  of  ili.'  <  \  anide. 

l-nr  the  above  purpose  i  ,000  p  alt  of  the  ground  ore  wore 
taken  and  0  part-.  ..i  crude  70  poi  >■•  nt   cyanide  i       i 

i.  il  .  >  ,>ii..i.  i  rhi  cyanide  was  dissolved  in  500  parts 
tall  parts  bj  wi  ighl  i  of  water. 

III.-  mixture  ol  ore  and  cyanide  liquor  was  let  stand 
for  80  hours,  and  then  vigorously  igitated  for  8  houi 
ngHin  let  -land  16  hours.  Ii  «.i-  then  filtered.  The  residue 
«  ,-  not  washed,  but  drained  as  thoroughly  as  possible  by 
the  filler  pump- 
To  find  bow  mu  i  by  ibi-  treatment  fnim 
the  alx.  |uor,  which  we  will  call  the  1st  extrac- 
(ioii.il  i                           through  a  divided  box  containing 


in  the  first  and  last  of  its  compartments  granulated  zinc, 
and  in  the  middle  compartment  tine  zinc  turnings.  This 
being  unsatisfactory,  the  solution  was  further  passed  through 
a  long  funnel-shaped  glass  vessel  containing  fine  sine 
turnings  and  granulated  one  at  top  and  bottom,  exactly 
as  used  on  the  large  Bcale.  It  was  repeatedly  passed 
through  until  colourless.  As  much  as  possible  of  the  zinc 
was  then  distilled  oil  from  the  mixed  metallic  gold,  silver, 
;uid  cine,  and  the  residue  was  examined  for  gold  as  to 
quantity. 

It  contained  a  quantity  representing  of — 

0'ia  ox.  (troyj  per  ton  of  ore  (1st  extraction). 

(The  foregoing  test  does  not  represent  all  the  gold 
actually  extracted,  since  the  attempt  to  use  the  divided 
zinc-box  for  precipitation  of  the  metals  failed,  and  lost 
some  ol  the  gold  in  the  process.  The  box  was  then 
IT  of  the  zinc  funnel  tube  above  men- 
tioned.> 

N'ou  the  residue  lefl  behind  by  the  lnpior,  drained  oil  to 
form  the  1st  extraction,  was  treated  as  in  the  previous  ease 
with  a  further  0  parts  by  weight  of  TO  per  cent,  cyanide, 
dissolved  in500of  water.  The  mixture  was  agitated  well 
for  I  hours  and  then  filtered  as  before.  The  liquid  obtained 
formed  the  2nd  extraction.  It  was  evaporated  and  the  dry 
residue    tested.     It    yielded    amounts    of    gold    ami    silver 

corresponding  to — 


0*167oi 

8- 145  OX 


I  par  ton  of  ore  ;._.„,,.„,,,„„„,. 
•  (troy)  per  ton  of  ore  > 


left  behind  by  the  liquor  drained  off  on  the 
second  extraction,  was  once  more  treated  with  i'>  parts  of 
Cyanide  (70  per  cent.)  and. Mm  of  water,  and  the  mixture 
was  agitated  for  -I  hours.  The  liquor,  filtered  and  drained 
off  just    as    ill    the  previous  ea^es,   was  evaporated,  anil   the 

residue   quantitatively   determined   as  to  gold   and  silver. 
The  amount-  of  these  metals  yielded  corresponded  to — 


Gold  .... 

Silver  .. . 


I  per  l"li  on  the  ore  v 

1'SM  ox.  [troj  i  per  ton  on  the  ore) 


extraction. 


No  further  extraction  was  made. 

I  oder  the  circumstances  given  then,  it  was  found  thai 

from  1,000  parts  of  ground  ore  the  following  amounts  of 

gold  and  silver   could  be   extracted  by  the   use  of    1,500 

a  cyanide  liquor  containing  18  parts  of  solid  crude 

cyanide  of  To  pet  cent.  Btrength  (KCy)  used.    This  was 

carried    out    in    three    extractions,    for    each    ,">00    parts    of 
cyanide  liquor  containing  six  of  solid  cyanide  being  used. 

The  progress  of  the  solution  and  its  extern   an 
below : — 




•  i  (traction. 

2nd  Extraction. 

,'ird  Extraction. 

Sold 

rTon. 

ul'Jf 

Ton. 

r  Ton. 
O'OU 

l'S'.l 

•  \.  pointed  oul  above,  gold  was  lost  hare^  and  so  no  calculation 
.!  gold  extracted  could  be  made  in  this  experiment. 

It  is  thus  plain  that  the  cyanide  at  once  attacks  gold 
ami  rapidly  extracts  il,  whilst  the  attack  on  silver  is  slow 
and  gradual.  This  will  be  seen  better  under  Experiment  'J. 
no*  to  follow,  in  which  the  funnel  tube  is  uniformly  used 
insti  ad  ol  the  box. 


1    \|-1   111  Ml  N  I      N 

Another  i  xperimental  trial  was  next  made.  In  this 
BOO  parts  of  ore  were  taken,  l  part  of  the  70  per  cent 
cyanide  and  850 of  water.  After  mixing,  the  substances 
were  allowi  1  to  -tand  m  mixture  for  80  hours,  and  the 
mixture  was  then  agitated  for  6  hours  ;,n,i  then  let  stand 
for  IT  hour-.  Filtering  with  washing  of  the  residue  then 
followed. 

Thus,  extract  tn)  was  obtained,  and  in  it  were  found — 

.  [troj  I  to  the  t.m  .if  ore. 
Silv.r 
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Extract  (6). 

The  residue  left   by  Extract  (a)  was  again  treated  with 

1  part  of  the  cyanide  in  250  parts  of  water,  with  four  hours 
agitation,  and  filtered.  Thus  Extract  (6)  was  obtained,  and 
from  it  were  gained — 

Gold 0-23oz.  (troy)  per  ton  of  ore. 

Silver 7'78  oz.  (troy)  per  ton  of  ore. 

Extract  (c). 
The  residue  left  by  Extract   (6)  was  now  treated  with 

2  parts  of  the  cyanide  in  500  parts  of  water,  with  four 
hours  agitation. 

Filtering  and  washing  yielded  Extract  (e)  ;  from  this  were 
gained — 

Hold 0'(,7  oz.  (troy)  per  ton  of  ore. 

Silver S'15  oz.  (troy)  per  ton  of  ore. 

By  the  three  Extractions  (a),  (6),  and  (c),  21-74  oz.  of 
silver  and  0'81  oz.  of  gold  were  thus  extracted,  and  since 
the  ore  contains  37A  oz.  of  silver  and  0  95  oz.  of  gold  per 
ton,  the  above  dilute  cyanide  has  extracted — 


Gold. 


Silver. 


Per  Cent. 

S5-26 


Per  Cent. 
57-ilS 


The  details  of  these  extracts   may  he  instructively  tabu- 
lated thus  : — 500  grms.  of  ore  yielded — 


Water. 

Silver. 

Oz.  per 
Ton. 

1 
*-,old-       Ton. 

250 

250 
500 

KCy. 

+    1    grin.,    stood    20 
hours,    agitated     6 
hours,  stood  17  hours 

+  1  frrm.,  agitated  4 
hours. 

+  2  grms.,  agitated  4 
hours. 

Grm. 

=  0-0S88 

=  01190 
=  0-1246 

5-81 

7-78 
8-15 

Grm. 
0-0079 

0-0035 

o-oou 

0-51 

0-23 
0'07 

- 

By  the  three  extractioi 

is— totals 

21 -7-4 

•• 

o-si 

Final  Experiment. 

The  last  experiment  was  one  made  for  the  purpose  of 
ascertaining  on  a  larger  quantity  of  ore,  if  the  precipitation 
of  the  precious  metals  by  the  zinc  in  fine  turnings  and 
granulated,  is  practicable,  and  under  what  circumstances. 

For  this,  2,000  grms.  of  ore,  30  grms.  of  the  cyanide,  and 
1,000  cc.  of  water  were  taken.  The  mixture  was  agitated 
for  5i  hours,  and  let  stand  all  night.  (Agitating  all  night 
would  be  better,  and  would  be  adopted  in  practice. 
Aloreover,  washing  and  filter-pressing,  in  combination,  would 
undoubtedly  give  very  much  better  yields.) 

It  was  found  that  the  precipitated  metals  adhered  rather 
tenaciously  to  the  zinc.  However,  a  process  combining 
washing  with  agitation  of  the  zinc  would  separate  the 
precipitate  tolerably  completely. 

Thus  it  was  found  that  the  amount  of  gold  that  could  be 
separated  from  such  zinc  by  washing  and  shaking  = 
0-5G0oz.  per  ton,  whilst  the  amount  retained  by  the  zinc 
after  washing  and  shaking  =  0*038. 

At  the  same  time,  the  amount  of  silver  that  could  be 
separated  from  this  zinc  by  washing  and  shaking  = 
21*42  oz.  per  ton,  whilst  that  retained  hy  the  zinc  after 
washing  and  shaking  =  1-37;  silver  retained  in  solution 
after  washing  and  shaking  =  0-34,  including  a  trace  of 
gold. 

Hence,  supposing  that  the  zinc  can  be  used  over  and  over 
again,  and  reckoning  the  amount  of  silver  retained  by  the 
zinc  as  constant,  then  the  amount  of  silver  which  can  he 
extracted  from  the  ore  by  a  solution  of  such  a  strength 
as  this  latter,  would  be  61  •  6  per  cent,  of  that  contained  in 


the  ore  ;  whilst  63-09  per  cent,  of  the  gold  contained  in  the 
ore  would  be  extracted.  However,  this  only  represents  the 
work  of  one  extraction  ,-  no  doubt  repeated  extraction  would 
raise  the  amount  for  the  gold  to  fully  85-4  per  cent,  (the 
figure  obtained  in  earlier  experiments).  As  the  work  of 
only  one  extraction  63-09  per  cent,  is  unquestionably 
indicative  of  powerful,  and  hence  valuable,  solvent  action. 

With  regard  to  the  zinc  treatment  and  cyanide  left  in  the 
spent  liquors,  these,  on  evaporation,  lost  much  cyanogen, 
hut  still  left  a  residue  which  coutained  18  per  cent,  on  the 
total  weight  of  the  70  per  cent,  cyanide  taken.  These 
liquors  could  hence  be  used  again  with  further  replenish- 
ment with  cyanide. 

We  have  mucli  pleasure  in  thanking  Mr.  Oswald  Hamilton 
for  valuable  assistance  in  the  experiments  recorded  in  this 
paper. 


Experiments  hy  Bertram  Blount. 

In  the  early  part  of  last  year  I  was  requested  to  ascertain 
the  applicability  of  the  cyanide  process  to  the  extraction  of 
certain  gold  ores  which  had  proved  somewhat  troublesome  to 
treat  by  other  methods. 

Three  ores  were  dealt  with ;  they  v.  ere  from  an  Australian 
mine  and  had  yielded  unsatisfactory  results  when  subjected 
to  the  ordinary  process  of  amalgamation.  Their  assay 
values  were — 


II. 


III. 


Gold,  per  ton  . . . 


Oz.  dwt.  gr. 
0      s      11 


Oz.  dwt.  gr. 
u      19     It 


Oz.  dwt.  gr. 
1       0      22 


In  the  first  place  a  solution  of  potassium  cyanide  was 
made,  containing  2'5  per  ceut.  of  the  commercial  salt, 
and  200  grms.  of  each  ore  treated  with  200  cc.  of  this 
solution  hy  shaking  by  hand  in  a  stoppered  bottle  at 
intervals  for  several  days.  The  extract  was  then  filtered  off, 
evaporated  to  dryness  and  the  residue  assayed.  The  figures 
obtained  were — 


I. 

II. 

III. 

5-21 

6-12 

9-3 

An  attempt  was  then  made  to  ascertain  whether  this 
indifferent  result  could  be  bettered  by  the  use  of  a  higher 
temperature  and  a  larger  proportion  of  cyanide  in  the 
following  manner  : — ■ 

100  grms.  of  ore  No.  III.  were  extracted  with  200  cc.  of 
the  same  strength  cyanide  solution,  the  extraction  being 
conducted  at  the  temperature  of  the  water-bath. 

The  quantity  of  gold  obtained  was  3  dwt.  6  gr.,  a  some- 
what discouraging  result. 

Further  experiments  were  instituted  to  determine  the 
effect  of  more  thorough  agitation  of  the  ore  with  the  extract- 
ing liquor,  and  in  these  the  strength  of  the  cyanide  solution 
was  reduced  to  some  extent. 

In  order  to  subject  the  experimental  vessel  to  sufficient 
shaking,  the  following  simple  mechanical  means  was 
adopted:  an  old  anemometer  wheel  was  mounted  in  an  oak 
block,  the  bearing  being  hushed  with  a  bit  of  glass  tubing 
and  placed  so  that  a  stream  of  water  from  an  ordinary  tap 
on  the  water  supply  of  the  laboratory  impinged  upon  the 
cups  causing  the  rotation  of  the  wheel.  The  bottle  containing 
the  ore  and  cyanide  solution  was  slung  to  the  wheel  in  such 
a  manner  that  its  centre  of  gravity  approximately  coincided 
with  the  centre  of  rotation  and  the  whole  arrangement  was 
very  fairly  balanced  and  would  remain  in  nearly  neutral 
equilibrium  in  whatever  position  it  was  placed.  Under  these 
conditions  a  comparatively  slight  stream  of  water  sufficed  to 
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whole  in  vigorous  rotation.     The  contents  of  the 

ufly.     The  Btopper 

area  by  ■  piece  of  ra>:  tied  tightly  down. 

(  .irr»  ing  '"it  an  expetunenl  with  this  apparatus,  I  treated 

[IL  with  900  cc.  of  a  Bolurion  containing 

■:.  KCy  with  12  hours'  agitation  and 

gold    to   the    extent    of 

■j  clwt.  11  f:r.  per  ton. 
[no,  rtain  whether  extraction  (as  far  as  the 

implete,   the   same 
...  n.i.  then  treated  again  in  exactly  the  same 
manner  with  the  result  that  1  dwt.  7  gr.  was  extracted. 

ire  obtained  from  an  ore 

witb  ai  "  'Ut-  -'-  -r-  I" '■'  '""•.  was 

is.;r'p.-r  ton,  <t  rather  over  50  per  cenUof   the 

old. 
though  far  from  an  ideal  state  <>f  thin 

bj    means  of  chlorine  under 
re  which  I  bad  previously  executed  on  the  sami 
comparatively  high   cost   ..t    the  cyanide   P 

m  for  endeavouring  to  utilise  it  to  the  utmost 
extent,   and    experiments   were    therefore    undertaken    to 
determine  how  far  the  liquors  that  had  been  used  for  the 
0D  ol    one   batch   of  ore   were   available  for  the 
•  portion. 
In  these  a  sample  •  •!   ore  No.  II..  which  bad  already  t*  •  d 
.1  with  .-hint-in.'  under  pressure,  and  which   bad  had 
iy  value  tberebj    red  iwt  3  gr.  t 

-.-.I. 

b  were  extracted  - tessively 

with  ii  cyanide  solution, the  li.pior  being  in 

each    ease  separated   from   the   extracted   on    bj    reverse 

i  in-  total  extract  was  evaporated  to  dryness  and 

I.     It  gave  :t  dwt.  fi  err.,  nr  rather  more  than  SO  per 

cent,  of  the  total  gold  present     Usays  of   the  tailings  of 

,..„■!,  |„  showed  that  the  extraction  badprocooded 

lj  tin-  same  extent   in  each,  the  third  portion  alone 

indications  that  the  Bolvcnl  action  of  the  cyanide  was 

iming  exhausted. 

Tl„.  .  thai  I  draw  from   the  experience  thus 

■    :  — 

l.  A  most  important   factor  in  the  successful  operation 

of  the  cyanide  process  is  the  amount  <>t  agitation  to  which 

the  or.-  i-  submitted. 

■_'.    \   -tr.  ngth  "t    1  percent  is   as  efficient  in  securing 

■  percent 

i  obtain  90  nt  of  the  gold  present  in  a 

rather  t auch  t..  ei 

i.  The  officii  in -v  i«  quite  comparable  with  thai  ..f  a  good 
.•Id. .riii  in. I   the   means  considerably 

simpler. 

the  high  price  of  potassium  cyanide,  one 

ditions  si   I"    fulfilled  t..  make  anj 

ling  on  its  use  a  commercial  success.     Th.--. 
(,,  i    !  n  must  be  used  repeatedlj  until  its 

(olvenl  p  chausted. 

efficienl    method   ol  og   the 

: i.iin  w lii.-h  the  extracted  gold 
mot .  .1  iiiii-t  in  .I.\  iacd  :  <'i 
,t]\  improved  and  cheapen*  I  mothodo 
ducing  cyanides  must  be  invented. 

The  last  is  perhaps  tin-  way  ol  achieving  tho  objeel  in 
view  which  is  of  the  mosl  general  utility, 

In  .  id  my  acknowledgments  t.. 
-t.ini.  Mi    B,   Dickson,  who  •■!  oul   these 

experiments  under  im  direct 

Di-.  i  sail 

thai   be  wa»   int.  r.  sted   in  a 

syndicate  which  had  lnk<  n  up  litis  pi *s  forth,  in 

.in   the   i  South   Africs       I  h, 

.1.-  had  purchased    lo.otH)  ions  tr..in  one  mine   i..r 

nt  bj  the   |  il    lie   had  a  cablegram    in  his 

band  which  stated   th 

thi  \  s  From  an 

;  about  1C  dwt.     In i  case  they  were  challenged 

In   pub  1 1>.  \    did   treat 


1}  ton  of  it.  and  obtained  a  ei  om  the  challenger's 

expert  that  thej  readily  took  out  98-^.",  per  cent  of  the  assay 
value.    There  were  a  few  details  in  connexion  with  the 

that  were  not  yet  published.  When  chemists  were 
aware  of  these  details  they  would  acknowledge  that  the 
extraction  of  gold  by  cyanide  was  an  almost  perfect  method. 

As  to  the   questii f  the  cost  of  the  i-vanidi-,  when  he 

mentioned  that  he  had  shipped  over  7,0002.  worth  daring 

tour  months  at  a  cost  of  Is.  a  pound,  and  that  they 

were  treating  ore  with  only  2J  lbs.  weight  of  cyanide  per 

ton.  he    thought    they    would    admit    that    it    was    not    too 

I    not   know  of  any  other  process  that 

could  compare  with  the  cyanide  proci i  the  question  of 

cost  Was  there  any  other  process  which  could  effectually 
deal  with  refractory  ores  at  a  cost  of  under  1 5s.  a  ton? 

Mr.  W.  F.  Ani.fi:-i.\-  wished  to  point  out  that  th,-  use 
of  tin- wi.i. I  "ore"  was  not  satisfactory  in  tin-  case  under 
notice.  According  to  tin-  statement  on  tin-  blackl 
silver  was  present  with  tin-  gold,  if  that  win-  cut  nut  of 
quart/  hi-  would  not  call  it  an  ore.  Quartz  required 
mechanically  breaking  up.  and  th.-  two  things  th- 
w.-ii-  vcrj  different  Chemists  often  spoke  of  gold  ore; 
hut  there  was  no  such  thin..',  though  there  were  plenty  of 

silver  ores.      But  L'old  was  gold,  even  if  in  tin-  heart  of  stone. 

Looking  at  the  figures  before  them  In-  would  say  that  they 
nted  a  silver  "  reef,"  and  that  amalgamation  was  the 

nropei   |  it     II.-  wished,  however,  that  chemists 

would  remember  that   quart/  could   not  In-  called  an  ore  :  if 

.1  gold   it    was   metallic  gold.     On   the  other  hand, 

.alii,.!   gold,   it   required    chemically 

splitting  up  to  get  tin-  gold  .-hi. 

Mr.  <  i  \i  in  \  u  us  said  thai  there  was  a  great  deal  of 
truth  in  the  remarks  of  each  of  the  previous  speakers;  bnl 
at  the  same  time  Mr.  Smith  and  Mr.  Blount  and  even 
Mr.  Trubshawe,  had  spoken  onlj  of  their  experience  of  the 
■i  connexion  with  the  on.-  class  of  ore  that  thej  had 
dealt  with.  II.-  himself  had  carried  oui  experiments  on 
about  325  differenl  classes  of  gold  and  silver  or.-  and  quarts, 

and  had  found    that  he  had  hecll  able  to    cla&sifj    the  results 

under  -i\  different  heads.  The  gold  and  silver  existed 
undo-  -i\  different  conditions,  giving  varying  results  as 
regarded  treatment  by  cyanide.  In  its  application  to  the 
tailings  ol  th.-  Johannesburg  ores,  the  cyanide  process 
seemed  to  leave  hut  little  to  desire.  Th.-  actual  condition 
of  the  gold  in  the  samples  treated  had  not  been  referred  to 
by  either  <>i  th.-  gentlemen  who  had  spoken  :  hut  before  one 
could  investigate  the  result  of  any  reagent  on  gold  or 
'iitain.d  in  an  ore  one  must  ascertain  how  the  gold 
existed  in  that  particular  ore.  The  word  "refractor]  "  was 
often  used  improperly.  When  beflrst  wenl  to  Afi 
was   led  away  bj  statements  that  a  considerable  portion  of 

the    gold    Was    locked    up    in    pyrites,    and    that     it    could    he 

I  "iiU    bj   converting  the  pyrites  into  ferric  oxide 

and   treating  In   amalgamal r  chemical  methods.    On 

returning  to  England  he  hod  made  m  examinations 

of  tin-  Johannesburg  ores,  and  found  that  thej  were  nut 
truly    refractory.      That    was  to    say,  he   had  not    found  any 
(•old  encased  in   pyrites  after  thej  were  reduced  so 
pass  thr  s-mesh  sieve.     Therefore  the  condition  of 

I  was  practicallj  metallic  and  free,  in  the 
sen-.-    that    thej   w.ie    not    cuil..  .1. led  in  the  crystal- of  the 

■  ■I  th.  quartz  matrix.  II.  doubted  whether  any 
system  "t  amalgamati .mid  deal  with  the  gold  to  the 

ndj  and   if  could  gel  a   Bolvent  to  convert  the 

gold  int..  u  soluble  -alt  without  materially  taking  up  the 
sulphide  ..i  iron,  then  that  was  the  bcsl  way  of  dealing  with 
that  p.nn.  iiiai  class  of  ore.  <  >nc  part  of  the  process  was 
open   n.   improvement,   namely,  th.-  recovery  of  the  gold 

ft solution.     It  could  bo  recovered  by  xinc,  but  an  alloy 

ot  '.''.'  "i   /in.    am I    l   nt   sodium  gave  far  less  trouble  and 

ali t  a  perfect  precipitation.   Spi  liking  ..I  th.-  on-  described 

bj    ih.    author,   be   .lid   not   think   th.-   experiments  were 

sufficiently   practii  I  ground  in  such  a  way 

as  im  machine  could  produce  it  in  laiu-.-  quantities,  and  on  B 

practical   scale   thej   would    ui         eel    through  the 

■  would  he  impossible.     Properly  worked, 

and     with    cheaper    cyanide,    the    pie..--    would    pi.nid.-    a 
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means  of  successfully  treating  enormous  quantities  of  low- 
grade  pyritic  ores.  Such  ores  existed  all  over  the  world, 
but  were  too  highly  pyritic  to  concentrate,  too  poor  to  smelt, 
and  would  not  pay  to  amalgamate.  He  hoped  therefore 
that  chemists  would  do  their  part  of  the  work  by  producing 
cheaper  cyanide  of  potassium,  and  leave  the  application  to 
metallurgists  who  had  had  actual  experience  on  gold-fields 
and  knew  the  real  requirements. 

Mr.  J.  S.  MacArthvr  wished  to  thank  his  friend 
Mr.  Trubshawe  for  going  so  fully  into  the  matter  from 
the  commercial  aspect,  and  for  his  particulars  relating 
not  to  experiments  on  a  small  scale  but  to  actual  practical 
working,  every  word  of  which  he  could  corroborate.  The 
gentleman  who  had  followed  Mr.  Smith  had  gone  into 
some  experiments  that  did  not  seem  to  be  of  much  value, 
because  of  the  insufficient  agitation.  That  was  a  point 
that  must  be  taken  fully  into  consideration.  Intermittent 
agitation  would  not  do  when  the  ore  was  very  hard  and 
non-absorbent.  Wherever  the  gold  was  it  was  pretty  far 
in,  and  the  solution  must  have  time  to  get  at  it,  or  be 
coaxed  into  contact  with  it.  Before  passing  on,  he  would 
like  to  ask  Mr.  Smith  why  he  did  not  in  his  experiments 
wash  the  cyanide  solution  out  with  water.  He  had  given 
results  on  about  1,000  parts  of  ore  and  500  of  water,  the 
whole  thing  being  filtered.  Naturally,  the  ore  would  con- 
tain about  20  per  cent,  of  its  weight  of  moisture,  and  with 
that  the  proportionate  amount  of  gold.  He  thought  that 
the  experiments  might  have  shown  the  working  of  the 
cyanide  better  if  at  the  end  of  eacli  stage  there  had  been 
a  complete  washing.  Mr.  Blount  had  thrown  some  doubt 
on  the  statements  as  to  the  extraction  of  more  than  90  per 
cent,  of  gold  by  the  process ;  but  he  thought  that  Mr.  Trub- 
shawe had  settled  that  point  completely.  With  regard  to 
the  remarks  that  had  been  made  as  to  the  use  of  the  terms 
"  ore "  and  "  quartz,"  he  was  not  aware  that  the  former 
term  was  limited  to  minerals  containing  metals  in  chemical 
combination,  but  thought  it  included  free  minerals  also. 
But  if  a  distinction  were  drawn  between  gold  in  the  free 
state  in  quartz  and  gold  in  the  pyritous  state,  it  mattered 
not,  for  cyanide  of  potassium  attacked  the  one  as  easily 
and  with  as  much  effect  as  the  other.  Mr.  Vautin,  too. 
appeared  to  have  some  trouble  with  the  word  "  refractory." 
For  his  own  part  he  adopted  the  simple  plan  of  applying 
the  term  to  any  ore  which,  for  whatever  reason,  would  not 
yield  its  gold  to  the  ordinary  method  of  amalgamation. 
Mr.  Vautin  had  also  raised  the  question  as  to  whether 
.  gold  was  chemically  combined  or  mechanically  held  in 
pyrites. 

Mr.  Yaitix  :  Xo,  I  meant  that  it  was  mechanically  com- 
bined or  encased  in  a  crystal  of  the  pyrites.  It  is  still 
metallic,  of  course,  but  if  you  reduce  the  crystals  so  that 
they  will  pass  through  a  60-mesh  sieve,  that  is  sufficient 
to  allow  the  metallic  gold  to  pass  out.  What  I  inferred 
was  that  if  a  particle  of  metallic  gold  was  still  encased,  the 
cyanide  not  being  able  to  get  at  it,  could  not  convert  it 
into  a  soluble  salt. 

Mr.  Mac-Arthur,  continuing,  said  that,  however  the 
gold  might  exist,  the  cyanide  got  at  the  great  bulk  of  it. 
In  one  case  it  had  done  its  work  so  thoroughly  that  they 
had  extracted  98}  per  cent,  from  an  ore  that  was  almost 
a  pure  pyrites — 80  per  cent,  pyrites  at  least.  That  ore  did 
not  show  gold  even  after  being  ground  fine  enough  to  pass 
through  a  60-mesh  sieve.  He  knew  that  many  ores  which 
on  the  most  careful  examination  showed  no  free  gold,  did 
yield  90  per  cent,  at  least  to  the  cyanide  method.  Mr.  Vautin 
had  also  spoken  about  the  recovery  of  the  gold  from  solution, 
and  seemed  to  infer  that  that  gave  trouble.  But  it  gave 
no  trouble  whatever.  It  went  on  witli  perfect  smoothness 
and  regularity,  and  they  had  no  wish  to  improve  it. 

Mr.  Trvbsiiawk  wished  to  mention  one  other  important 
fact,  namely,  that  in  some  of  their  big  trials  of  the  process 
they  had  found  simple  percolation  to  be  as  effective  as 
agitation.  A  lot  of  500  tons  just  put  through  from  one 
mine  in  that  way  had  shown  almost  complete  extraction. 

With  the  view  of  demonstrating  the  value  of  the 
MacArthur-Forrest  process,  a  public  trial  had  been   lately 


conducted  at  the  Salisbury  Company's  works  near  Johannes- 
burg, on  auriferous  ores,  tailings,  and  concentrates  submitted 
for  treatment.  These  trials,  which  were  made  on  working 
quantities,  and  without  preliminary  roasting,  gave  the 
following  results  : — 


Name  of 
Company. 

Dry  Weight  Treated.    ■ 

Assay  Gold 
per  Ton. 

Gold 
Extracted. 

Salisbury  .... 

102  toDS  Buddie  Head 
tailings. 

oz. 
1 

dwt 
14 

gr. 
9 

Per  Cent.. 

S'2-6 

Do 

18,802  lb.  concentrates  . . 

6 

3 

11 

95'3 

Do 

2 

7 

9 

SO-2 

City           and 
Suburban. 

0 

17 

4 

85-0 

1 
0 
3 

17 
14 
18 

13 
16 
9 

Do 

:>.r.7s  lb.  tailings 

Do 

2.7tt  ll>.  free  milling  con- 
centrates. 

s'.iv, 

r;  instm  rg  Syn- 
dicate. 

1 

7 

0 

90-0 

Nooitgedacht 

kierksdorp. 

0 

in 

It 

90-8 

Wilkinson 
Kierksdorp. 

1,763  1b.       do 

0 

8 

4 

83-0 

Concentrates  containing  80  per  cent,  of  pyrites  and 
assaying  over  26  oz.  of  gold  per  ton,  also  proved  amenable 
to  treatment,  over  98  per  cent,  of  assay  value  being 
recovered  by  this  process  under  special  supervision. 


Assay  per  Ton.  j 

Gold 

Extracted. 

Oz.    dwt. 
26       6 

Per  Cent. 
9S'25 

Trials  had  also  been  made  at  the  Cassel  Company's 
works  in  Glasgow  of  the  following  refractory  South 
African  ores,  which  yielded  the  following  results  without 
roasting:  — 

"Edwin   Bray,"    95  per   cent,   extraction;    "May   Con- 
solidated," 84  per  cent. ;  "  North  Star,"  94  per  cent. ; 
"  Black  Reef,"  100  per  cent. ;  "  Kierksdorp,"    100  per 
cent,  (full  extraction)  ;  "  Nigel,"  96  per  cent. 
The   following   results   had  also  been  obtained   by   this 
process  at  the  Glasgow  works   in  dealing  with  22  tons   of 
ore  from  the  New  Zealand  Crown  mines  : — 


Gold. 


Silver. 


Weight  of  ore  treated.  \  A         contents 
21.0.1.5  tons ) 

Actually  extracted  and  recovered 

Total  average  extraction 


Oz.  dwt.  gr. 
30    12    12 

26    14    11 

S7"J3     ., 


Oz.  dwt.  gr. 
256      9    18 

219      7    11 
85' 72% 


Dr.  S.  Rideal  regretted  that  no  systematic  experiments 
had  as  yet  been  published,  showing  the  relative  chemical 
and  economical  values  of  the  cyanide  and  older  chlorine 
extraction  processes.  If  different  grades  of  ore  were  treated 
by  the  several  processes  no  comparison  was  possible,  but 
he  thought  that  although  apparently  the  cyanide  process 
gave  the  best  result  with  all  kinds  of  ore,  some  of  the  old 
chlorine  processes  would  be  more  economical  under  certain 
conditions. 

The  Chairman-  having  suggested  that  Mr.  Vautin  might 
explain  this  point — 

Mr.  Vautin  said  that  the  advantage  of  having  a  solvent 
that  would  convert  gold  into  a  soluble  salt  without  taking 
the  sulphide  of  iron  was  of  immense  value.     The  difference 
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D   the  ej  u  -  and   :i  eblorination    process 

tt  in  the  latter,  before  the  chlorine  could  !>••  applied, 

the  sulphide  "f  mm  bad  to  1"-  converted  into  w  ■ 

in  whi.li  the  chlorine  had  but  little  affinity  forit.  That 
bich  on  ■  gold-field  entailed  great 

expense,  and  limited  thi  the  mine  to  the  roasting 

?\  of  the  furnace*.    <  m  the  other  hand,  if  the  cyanide 

cost  more  than  the  actual  cost  of  roasting,  he  would  always 
;  .filiation,    It  was  easy,  so  long 

banish  the  roasting  when nol  actually  necessary  tor  i 

the  gold. 

Mr.  Bkbtbam  r.i'o-.r  wished  to  >ay  a  few  words  in 
reply  to  the  criticisms  of  his  own  [.onion  of  the  w..ik. 
It  mi^lit  be  quite  right  to  say  that,  working  on  the  small 
placed  him  al  a  disadvantage  i  but 
frequently  it  was  the  only  means  one  had  of  investigating 
'..1  valuable  results  had  bet  n  obtained  in  thai 
nj.  ||,  ma  afraid  lhal  until  they  all  had  big  plants, 
they  would  have  to  go  on  with  small  experiments  and 
mollify  their  deductions  accordingly.  'Mure  was 
deal  of  variety  in  the  accusations  brought  against  him,  one 

1 1  .it  fault  with  liim  for  obtaining  to 
gold  by  grinding  I  i   fine,  while  another  thought 

that  be  had  found  too  little  in  consequence  of  riot  agitating 
the  ore  sufficiently.  It  seamed  to  him,  in  feet,  that  the 
criticisms  of  one  side  went  tar  to  neutralise  those  of  the 
other.     A  great  deal  of  heavy  artillery  had  been  brought 

,r  upon  a  very  simple  communication.     He  did  not 

■up| ■  that  bis  results  or  thi  that  be 

bad  drawn  from  them  would  be  accepted  as  final;  at  tin' 
same  time  ho  had  no  reason  to  doubt  thi    accuracy  of  his 
work.     A- to  the  complete  washing  of  the  ore  aftei  treal 
in.nt  with  the  cyanide,  of  course  that  took  place.     With 

claimed  by  the  inventors 

of  the  cyanide  proci while  he  did  not   wish  to  suggest 

tliat  it  »a-  arrived  at  by  the  method  be  was  about  to  speak 
would   mention  that   method  in  order  to  warn  the 

no a. m  against  placing  t uch  confidence  in  the  glowing 

statements  that   were  not   uncommonly  met  with.      Some 

lime  ago  a  gold  ore  was  treated  bj  n  certain  pi 88,  and 

the  extracted  ore,  together  with  the  liquors  resulting  from 

it nt,  were  sent  to  him.     He  assayed  both,  as  well 

as  tl re  before  treatment,  and  compared  his  results  with 

the  return  made  to  him  I  owning  the  process, 

The  quantity  claimed  to  ted  was  9  .1"'.  pi 

ami  the  assay  vain,   ol  tl rcn  as   10  dwt.  per 

ton,  the  excellent  yield  of  90  pet  the  total  gold 

thus  apparently  obtained.  It  was  perfectly  true  that 
there  was  thai  quantity  of  gold  extracted,  but  it  was  also 
true  that  tin-  assay  value  of  the  or,-  was  in  reality  nearly 
80  dwt.  instead  of  in  dwt.,  thus  reducing  the  percentage  of 
gold  extracted  from  90  per  cent,  to  about  i".  |"'.  cent,  b 
vastlj  different  result    I  I  •  the  tailings  the  balance 

o i  the  gold  was  found,  thus  confirming  these  figures.  By 
conveniently  understating  the  assaj  vain.-  of  the  ore  the 
appan  ■  nj  process  of  gold  extraction  might 

l..-  in.  i  stent   without  i litting  the 

foUy  of  overstating  the  abnoluU  ■{nautili/  of  gold  that  oould 

1  loll. 

'Mil   having  been  called  upon    to  reply, 
-.ml  tl  '.[•    I   i,  sham  Young  had  a  coosid 

*  in  tin-  matter,  and  but  dine—  would  have 

1..'-  ii  |  i  I  in  tin'  discussion,     II.-  in.!  left   to 

linn   ti.  of  tl re,  which  he  believed  to  bo  a 

thoroughly  representative  one,     In  order  to  lest  tl 
oi   tho  weak  cyanide  solution  on   metallic    l'"M.  they  had 
red  some  pun  from  Johnson,  Matthcy,  &  Co., 

ami  had  found  that  thi  a  surprisingly  easj  one. 

II.-  kii.w  lhal  tli.  ;  aide  was  an  important  elemi  nt 

in  tli.-  practicability  .>t  the  process,  and  had  lately  been  told 
that  it  oould  nol   bo  produced   undci   '.'-.  pet   lb.  of  To  per 
tli.       Noa   •  'li.t    brands 

of  potassium  cyanid mid  i"  I  halt  that  ■ 

■  the  pi  incip  >  ess  would  be 

I  providing  ads  whilst  of  diminished  price 

were  ma  also  jmii  past*  of  diminished  -tr<  ngth.     Tli.'  use 
illoj  of  /in,'  »uh  u  little  sodium  had  been  i 

■  -ult-  in  thr  precipitation 


of  the  gold.  The  action  of  zinc  under  ordinary  conditions 
was  extremely  slow;  hut  in  tin-  gossamer  condition  its  pre- 
cipitating power  was  much  increased  though  .-.till  -low,  until 
some  deposit  had  ti  Inreplj  to  Mr.  MacArthur, 

he  mouM  >ay  that  thej  did  wash  the  specimen  finally  to  get 
out  the  cyanide  hist  remaining  in  the  material  before  testing 
for  gold  and  silver ;  and  for  a  test  of  that  kind  In-  thought 
that  the  amount  of  gold  and  silver  spoke  very  favourably  for 
the   process.      Some   processes  could   he  carried   out   far 
better  in  the  work-  than  in  the  laboratory,  tor  in   the  latter 
;d  gcarcerj  imitate  the  mechanical  appliances  used 
and  so  achieve  the  mechanical  advantages  obtained  on  the 
.ml   practical    scale.       In  conclusion,    Mr.   Smith 
to  a  criticism  of  the  process   which  had  recently 
appeared  in   a   letter    to    the   ••  Engineering  and    Mining 
Journal,"  written  by  a  gentleman  who  whilst  claiming  to 

have   been   th iginator   of    the   cyanide    process,    now 

appeared  to  dissent  so  bitterly  from  the  method  of  which  he 
was  at  iii-t  enamoured  that  he  stated  that  In- would  now 
prefer  to  recommend  extractors  to  employ  an  aqua  regia 
,i  ti.  the  cyanide  process.  It'  any  uigu 
ineiit  could  he  based  on  thi-.  it  would  1..-  probably 
which  the  reagent  recommended  served  as  a  reminder,  viz., 
.me  based  on  the  fable  of  the  "  sour  grapes." 
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,f  papers  and  Communioatloni  for  she  Heetingi  hi  i -■ 
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'/    ling  held  on  Wednesday,  January  llt/t,  1891. 


Mlt.    A.    NnllJIlV    TATE    IN    TIIK    fllAIK. 


Till    SECTOB  AND  GREASE  SPOT  PHOTOMETERS, 

\M>  THEIR    RES1  I.TS. 

(This  Journal,  1891,  pp.  18— -'i>.) 

nv    i  .    in  im  i  ii,    in  .n. .   imi   v  .   i  .    until  li  i  o. 

Kiiii    I,.  Captain  Abkey. 

Sin.  i  the  last  meeting  we  have  structed  a  photometer 

on  the  principle  ol   t   iptain  Abney's,  and  we  are  happy  to 

be  able  to  confirm  everj  word   he   has  said  in   his  paper 

which  result  when  one  and  the  tamo 

red  to    In-   instrument  and   l.\   our  own. 

Ihe  density  ."  as  we  term   it,  is  considerably 

-mailer    when    measured    by     hi-  instrument    than    when 

-I  bj   ours, and  we   fuUy    recognise  that,  although 

the   higher  densities  measure  only  about  20  percent,  leas 

.      '.mi  Abney's  photometer   than  l.\   our  instrument! 

In-  transparencies  arc  much  greati  r  than  ours, 


Feb.  2S,  1891.]        THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


99 


The  fact  is,  Captain  Abney's  transparencies  are  much  too 
great  and  his  densities  too  small.  He  can  easily  convince 
himself  of  this  by  measuring  in  his  instrument  the  trans- 
parency of  a  piece  of  white  paper,  such  as  Rives,  when  he 
will  Mud  that  it  allows  nearly  40  per  cent,  of  the  light  to 
puss.  We  need  not  point  out  to  him  that  this  is  far  wide  of 
the  truth. 

Such  marked  differences  between  the  readings  of  Captain 
Abney's  and  our  photometer  must  arise  from  causes  which 
he  ought  to  have  had  no  difficulty  in  finding.  He,  no  doubt, 
thought  that  these  differences  were  entirely  due  to  the 
scattering  of  the  light,  but,  as  we  have  shown,  this  is  mi 
trifling  that  it  would  never  account  for  such  discrepancies. 

Whilst  we  measure  the  ratio  of  the  amount  of  light 
which  a  given  point  (the  grease  spot)  receives,  first  from 
the  naked  light  and  then  through  the  negative,  Captain 
Abney  measures  something  entirely  different.  He  measures 
the  alteration  in  the  transparency  of  a  piece  of  paper  which 
is  brought  about  by  placing  a  negative  in  front  of  it.  This 
alteration  he  takes  to  be  the  measure  of  the  transparency  of 
the  negative,  but  herein  he  is  entirely  mistaken.  Had  we 
thoroughly  understood  the  construction  of  his  instrument  at 
the  last  meeting,  we  could  at  once  have  pointed  out  the 
cause  of  the  differences,  and  could  also  have  clearly  shown 
his  error. 

We  pointed  out  in  our  first  paper  that  the  laws  of 
absorption,  as  we  there  stated  them,  hold  good  only  for 
such  substances  as  reflect  but  little  light,  and  do  not  apply 
at  all  for  other  substances.  One  substance,  for  which  the 
law  does  not  hold  good,  is  white  paper.  Now  Captain 
Abney's  method  of  measuring  actually  assumes  that  these 
laws  do  hold  good  for  white  paper,  and  that  the  density  of 
a  combination  consisting  of  a  piece  of  white  paper  and  :i 
negative  is  the  sum  of  the  densities  of  the  paper  and  the 
negative  taken  singly.  He  assumes  the  density  of  the 
paper  as  a  constant,  and  takes  the  alteration  produced  by 
placing  a  negative  in  contact  with  it  as  due  to  the  density 
of  the  negative  only ;  whereas,  in  reality,  it  is  due  to  the 
density  of  the  negative  diminished  by  another  very  important 
factor,  namely,  the  alteration  in  the  transparency  of  the 
paper  consequent  upon  the  negative  preventing  reflection 
from  its  surface. 

This  law,  which  we  have  long  known  and  which  applies  to 
all  bodies  we  have  so  far  tested,  black  as  well  as  white,  is 
the  following :  If  O  is  the  opacity  of  one  and  Oj  of  another 
substance,  and  if  R  and  R,  are  their  coefficients  of  reflection 
respectively,  then  the  opacity  of  the  combination  of  the 
"two  is — 

O  x  O,    x   (1  -  RR,). 

It  is  the  last  factor,  the  existence  of  which  Captain  Abney 
did  not  recognise,  which  has  led  to  the  great  differences  in 
our  results.  It  is  a  very  important  factor,  and  it  wholly 
accounts  for  these  differences. 

If  we  measure,  in  our  instrument,  combinations  of  paper 
and  negative,  these  differences  vanish  absolutely,  and  our 
readings  are  in  complete  accord  with  Captain  Abney's. 
The  order  in  which  paper  and  negative  are  placed  in  our 
instrument  is  perfectly  immaterial;  whether  the  light  passe* 
first  through  the  paper  and  then  through  the  negative,  or 
vice  versd,  the  density  of  the  combination  is  exactly  the 
same,  and  the  formula  given  indicates  this. 

Bnt  when  we  combine  three  things,  say  two  pieces  of 
paper  and  a  negative,  the  opacity  of  the  combination  differs 
according  to  the  order  in  which  the  three  are  used. 
Suppose,  for  example,  we  use  two  pieces  qf  paper  and  a 
negative.  Let  O  be  the  opacity  of  the  paper  (as  measured 
in  our  instrument)  and  0!  that  of  the  negative.  Let  R  be 
the  coefficient  of  reflection  of  the  paper,  and  Rj  that  of 
the  negative.  The  opacities  of  the  three  possible  combina- 
tions will  then  be — 

(1)  Paper— paper— negative  =  O2  x  Ot  x  (1  — E.3)  x  (1  -  RR^ 

(2)  Paper— negative— paper  -  O2  x  Oi  x  (1  —  RRO2 

(3)  Negative— paper— paper  =  O2  x  Oi  x  (1  —  RR,)  x  (I  — R2) 

The  first  and  the  third  are  alike,  but  the  second  opacity  is 
different.  The  reflective  power  of  the  negative  being  small 
compared  with  that  of  the  paper,  1  —  RK,  is  greater  than 
1  —  R'2,  and  the  opacity  of  the  second  combination  is  greater 


than  that  of  the  other  two.  The  influence  of  mutual 
reflection  can  thus  be  readily  shown  without  measurements 
by  combining,  in  different  ways,  two  pieces  of  paper  and  a 
negative. 


If,  on  a  half-plate  negative  of  uniform  density,  we  place 
two  pieces  of  paper  on  one  side  (l),two  pieces  on  the  other 
side  (3),  and,  between  these,  one  piece  on  either  side  (2), 
we  then,  in  each  case,  look  through  two  pieces  of  paper  and 
a  negative,  but  you  will  readily'see  that  the  combination  (2), 
paper — negative — paper,  is  very  much  darker  than  the  other 
two  combinations  (1  and  3),  the  reason  being  that  the 
powerful  mutual  reflection  between  two  papers  is  absent  in 
the  second  combination. 

Captain  Abney  is  therefore  entirely  mistaken  when  he 
thinks  that  his  figures  represent  the  true  transparencies  of 
the  negative ;  they  represent,  in  fact,  the  transparency 
increased  by  the  mutual  reflection  between  the  paper  and  the 
negative. 

Hut  Captain  Abney  says  that  his  experiment  on  platinotype 
paper  shows  that  his  figures  are  more  nearly  correct  than 
are  ours.  To  this  we  answer :  that  is  a  mere  coincidence. 
If  he  had  made  as  many  experiments  in  this  direction  as 
ourselves,  he  would  have  found  that  neither  his  nor  our 
figures  would  suit  all  printing  operations.  Let  the  Captain, 
for  instance,  use  the  negative  in  an  enlarging  apparatus 
where  it  does  not  come  into  contact  with  the  sensitive 
surface,  and  where  mutual  reflection  is  excluded,  and  he 
will  find  that  the  densities,  as  measured  by  his  instrument, 
are  absolutely  useless  and  wrong  by  much  more  than 
1 00  per  cent. ;  whereas  ours  are  very  nearly  correct — not 
quite,  because  even  the  densities  of  negatives  as  given  by 
our  instrument  are  too  small ;  a  ferrous  oxalate  developed 
plate  even  offering  more  resistance  to  the  blue  rays  than  to 
the  others. 

Captain  Abney  has  evidently  not  studied  the  question  as 
carefully  as  we  have  done,  and  he  ihas  not  considered  the 
mutual  reflection  at  all.  The  principle  of  his  apparatus  is 
wrong,  and  in  attempting  to  avoid  the  trifling  difficulty  of 
"  scattered  light,"  he  has  fallen  into  the  error  of  disregarding 
the  much  more  important  factor  "  reflected  light." 

We  are  certain  that  our  instrument  gives,  as  nearly  as  it 
can  be  measured,  the  correct  density  of  a  negative  free  from 
all  other  complications,  and,  so  far,  it  is  the  only  one  which 
has  proved  itself  a  reliable  and  handy  substitute  for  a 
chemical  balance  in  photographic  researches. 

(6.) — Reply  by  Chapman  Jones. 

I  have  to  thank  Messrs.  Hurter  and  Driffield  for  giving 
me  this  opportunity  of  replying  to  the  section  of  their  paper 
that  has  an  immediate  reference  to  me.  I  do  not  consider 
that  they  have  correctly  represented  my  position  in  the 
matter,  nor  the  proper  bearing  of  the  particular  experiment 
which  they  deem  of  so  much  importance. 

In  a  paper  by  Messrs.  Hurter  and  Driffield,  published  in 
the  May  number  of  the  Journal  of  the  .Society  of  Chemical 
Industry,  1890,  p.  455,  the  authors  made  several  assertions 
concerning  the  development  of  photographic  sensitive  surfaces 
which  are  at  variance  with  every-day  experience.  Some  of 
these  I  combated  in  a  paper  read  before  the  Photographic 
Society  of  Great  Britain,  and  published  in  the  November 
number  of  that  Society's  journal.  To  this  paper  and  Messrs. 
Hurter  and  Driffield's  accompanying  reply  I  must  refer  those 
who  are  interested  in  the  matter.  It  is  sufficient  to  state  here 
that  I  showed  evidence  against  Messrs.  Hurter  and  Driffield's 
assertions,  and  demonstrated  that  every  experiment  made 
by  these  gentlemen  that  I  knew  of  either  confirmed  or  was 
agreeable  with  the  views  I  upheld.  The  particular  experi- 
ment that  they  have  just  criticised  is  a  comparatively 
unimportant  item  in  the  argument.  I  have  dealt  with  this 
experiment  in  my  paper,  and  have  there  met  the  hypothesis 
about  the  inequalities  of  the  coating  of  the  plate,  and  quoted 
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from  Maui.  Barter  and  Driffield's  correspondence  what  is 

ill v  an  admission   thai  there   is   such   a  difference 

plates  .1-  a  partial  remedying  of  over- 

:••  would  effect*1  The  only  new  point   now  raised  is 

the  objection  to  my  method  of  averaging,  based  on  the 

■tatemenl  thai  all  the  highest  ratio,  lie  on  one  side  of  the 

l         /!    I       •    out  that  the  group  that  has  been 

indicated  as  not  including  any  of  the   nigh    margins]  ratios, 

rage  as  the  adjacent  group,  which  includes 

two  (.f  these   high   ratio..      Messrs.  Sorter  and   Driffield 

appear  to  bare  no  objection  to  averaging  in  groups  of  four 

I..-  high  marginal  ratio  I 

group,   anil   they  state   thai  btained  tail 

tber  to  support  my  claim.     I  bad  rejected  this  method 
impartial   than  tin-  other.  ties  of  figures 

show  that  the  ratio-  rise  a.  the  densities  increase:  — 


Averages. 

In  Groups .  ■ 

•  ups  of  Four. 

l*«s 

1-47 

1*64 

1*51 

I'M 

1*«7 

l-.'j 

1-58 

f. .;  —  lii  hi  ii.  Mii.l  iiiivi     Fi  I    Hi  i;n  k,  l*ii.l  >  . 

AMI    V.  (  I.    Dull  Mill.. 

Iii   reply    to   Mr.  (  hapman  Jones'   remarks,   we   much 
d  anj  degree  misrepresented  him;  hut  we 

an-  npletcly  at  a  loss  to  understand  in  what  way.    The 

growth  of  tin-  density  ratios,  with  which  he  i-  80  deeply 
impressed,  is  fully  accounted  t">  by  a  thin  place  in  on.'  of 
the  pl»i...  Tin.  place  i.  markeil  by  the  lowest  density 
ratio  in  square  No.  8, from  which  point  it  will  lie  seen   the 

.  ratios  increase  in  all  directions,    Wehavepn 
pointed  out  to  oar.  Chapman  Jones  thai   a  thickly  coated 
loss  not,  by  any  mean.,  imply  an  euenly  coated  plate. 
He  has  throughout  professed  to  regard  our  result 

;(i  of  \  i.-w  nt  the  practical  photographei ,  and  granting 

that  he  ha.,  in    hi.    c\  pi  I  mi.  nl ,  I  em.  ill.  il    ..v.  I -.  xp< 'Mil .     tO 

the  full  extent  he  claim..  In-  ha.  brought  about  a  di 

improvement  winch  tl jre  alone  coukl  never  discover,  ami 

winch,  therefore,  to  the  practical  photographer  would  count 

lol    in. I 


'-vauxx&u^- 


1:1  l.\  HON     l.i  iu  i  1  n     PHOTOQB  M'llK 
M  i.  \i  i\  I  -  ami   nil  u:  P08I1  [VES. 

Bl    i  .   in  I'll,  ill  Ii.,   imi  v.  i  .  nun  i  ii  in. 

I  iii  photo  chemical  investigations  which  we  had  tin-  honour 
tn  bring  be!  ction  were  undertaken  with  a  view 

to  render  photographic  operations  more  certain  ami  reliable 
than  ti  nl.  and  bj  this  communication  we 

wish    to    direct    the    attention   of    photographers    to    the 
advent  i  entitle    procedure  over  rule  of    thumb 

manipulation.     We  propose  <■•  produce,  bj  contact  printing, 
a  negative  from  a  transparent  positive,  ami  from  a  negative 

tWO    po.ltlM  .  ;    the    three    Is  Jig    pro.ll|Ce.|    lip..|i    three   ■ 

different  plates      vV"«   bops  to  prove  that  we  can  prodnce 

il   possible  re. nil   upon  these  plate,  with  certainty, 

without     making     anj     calculation.,    ami    that,    although    a 
knowledge  of  logarithms  is  necessary  for   tin-  apprt 
of  our  theory,  no  such  Imowli  airy  out 

winch  Huh  ••!  i.  simplieit]  itself. 


In  orihr  to  he  Buccessful  in  photographic  opemtions  it 
i.  essential  to  know  exactly  the  properties  of  the  plates  we 
intend  to  use.  We  must  know  their  sensitiveness  to  light, 
their  behaviour  during  development,  ami  their  behaviour  to 
negatives,  if  transparencies  ami  secondary  negatives  are  to 
he  produced 

We  think  it  well  shortly  to  recapitulate  as  much  a.  is 
nice. .an.  of  what  we  have  already  published,  so  that  the 
principles  on  which  our  operations  depend  may  he  properly 
itood. 

We  have  .how n  that  when  light  acts  upon  a  sensitive  lilni. 
.iii  of  the  density  of  the  resulting  image  (i.e.,  the 
amount  of  reduced  silver)  is  at  tirst  proportional  to  the 
intensity  of  the  light,  hut  that,  owing  to  the  decreasing 
amount  of  unaltered  silver  salt,  the  density  grows  less 
rapi.lli  with  prolonged  exposure;  a  period  now  supervenes 
when  it  ceases  to  grow  at  all,  ami  at  last  ii  decreases  if  the 

he  ninlitU  prolonged.  We  have  shown  that  for 
every  plate  there  exists  a  range  of  exposures  during  which 
the  growth  of  the  density  i.  proportional  to  the  logarithm 
ot  ih,  exposure,  and  this  range  we  termed  the  "period  of 
correct  representation." 

Now,  what  we  aim  at,  iii  studying  our  plates,  is  to 
ascertain  this  range  of  exposures.  The  method  of  doing  so 
is  simple.  W.  expose  different  portions  of  a  plate  to  the 
light  of  a  Btandard  candle  placed  at  a  distance  of  one  metre 
from  the  plate  (ot  various  periods  of  time,  ever]  sun 
exposure  being  double  the  previous  one.  After  development 
•  ii,  the  amount  of  silver  reduced  by  our  photometric 
method. 

The  densities  thus  obtained,  when  plotted  on  a  diagram, 

furnish  the  ••  characteristic  curve  "  of  the  plate.  We  refer 
you  to  diagram  No.  6, which  show,  the  characteristic  curves 
of  the  w ratten  "ordinary"  and  "instantaneous"  plate., 
which  we  intend  to  use  to-night. 

i;ii\n"\  hi.iuil.n  Photo-Negattvbs  urn  no 

1'ii-imi  9, 


Oiaqram  N?  6. 
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The  lowei  horizontal  scale  is  a  scale  of  exposures,  the 
vertical  scale  the  scale  of  densities.  The  divisions  of  the 
exposure  scale  are  similar  to  those  of  an  ordinary  sliile  rule 
The  divisions  of  the  vertical  Bcale  are  all  equal,  and  the 
and  l  -on  on  this  scale  is  exactly  equal 
to  the  distance  between  l  and  10  on  the  exposure  scale 

[n  order  to  save  trouble  we  have  had  skeleton  dii 
with  these  scales  lithographed,  and  members  arc  welcome  to 
copies       The*    are    exceedingly   convenient     for    plotting 
characteristic  ourves  and   making    other    memoranda    of 
experiment*. 

It  will  be  seen  that  the  two  curve  on  this  diagram  are 
rerj  similar,  bnt  they  are  situated  on  iliffcrcui  portions  of 
the  exposure  scale.  The  one  plate  requires  much  shorter 
exposures  foi  the  production  ol  the  same  density  than  the 
other.  Ih.  in. .1.  to  the  left  of  the  exposure  scale  tb 
ter  is  the  p 
curve  itself  consists  of  three  distinct  portions.  The 
lower  strongl*  curved  portion  is  the  period  of  under 
exposure;  the  middle  portion,  almost  a  straight  line,  is  the 
period   -  upper  i  urved  end  is 

the  period  ol  ovi  r-expot 
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The  middle  or  straight  line  portion  of  this  curve  embraces 
the  only  useful  range  of  exposures,  and  the  only  one  which 
interests  us  to-night.  If  we  produce  this  straight  line  until 
it  intersects  the  scale  of  exposures,  the  point  of  intersection 
marks  a  particular  exposure,  viz.,  the  shortest,  which  will 
produce  a  density  very  nearly  at  the  beginning  of  the  period 
of  correct  representation.  We  have  shown  that  this  point 
of  intersection  is  practically  independent  of  the  length  of 
time  of  development. 

Diagram  No.  7  shows  the  divisions  of  the  characteristic 
curve  into  three  periods  more  clearly.  The  curves  on  this 
diagram  are  two  of  the  infinite  number  which  are  all 
characteristic  of  the  same  plate,  and  which  result  from 
differences  in  the  length  of  time  of  development.  The 
shorter  the  time  of  development  the  less  inclined  is  the 
straight  line,  and  as  development  is  prolonged,  the  more 
inclined  does  the  straight  line  become,  but,  whatever  the 
inclination,  it  would  still  intersect  the  exposure  scale  at  the 
same  point. 


Diagram  N 


Log    Exposure 


It  is  important  to  know  what  length  of  time  development 
must  last  in  order  to  reach  any  particular  inclination  of  this 
straight  line.  We  therefore  develop  the  plate,  when  deter- 
mining its  speed,  for  an  exact  time  at  a  specified  temperature, 
and  note  the  inclination  of  the  line  by  drawing  through  the 
point  1,000  on  the  exposure  scale,  a  line  parallel  to  the 
straight  part  of  the  characteristic,  noting  its  point  of 
intersection  with  the  density  scale.  This  gives  us  the  value 
of"  the  tangent  of  the  angle  of  inclination,  which  value  we 
term  the  "  development  constant."  Knowing  the  value  of  this 
constant  for  one  time  of  development,  we  can  approximately 
determine  the  time  it  would  take  to  reach  any  other  constant, 
but  our  results  in  this  respect  are  not  yet  sufficiently 
complete  for  publication. 

We  may  here  say  that,  in  our  first  paper  (9,  467),  we 
gave  a  formula  for  the  calculation  of  the  development 
factor  7,  which,  we  regret  to  say,  was  accidentally  inverted. 

It  should  stand — 

Da-Di 


'        log.E.-log.E!- 

In  our  former  publication  we  have  shown  how  we  utilise 
the  information  obtained  by  the  simple  experiment  with  a 
candle  for  the  production  of  negatives  in  the  camera  ;  we 
now  proceed  to  show  how  we  utilise  it  for  the  production  of 
positive  transparencies  and  secondary  negatives. 

The  production  of  secondary  negatives  may  not  be 
considered  by  many  as  of  importance,  but  other  researches 
we  have  made  have  clearly  shown  to  us  that  one  and  the 
same  negative  is  not  equally  suitable  for  all  printing 
processes,  and  that  a  negative  yielding  a  good  ordinary 
silver  print  is  generally  incapable  of  giving  a  first-class 
enlargement  on  bromide  paper.  There  are  therefore  cases 
in  which  the  production  of  secondary  negatives  of  special 
qualities  is  most  desirable. 

Let  us  now  imagine  a  sensitive  plate  behind  a  negative 
illuminated  by  a  light  of  known  intensity.  For  simplicity's 
sake  let  the  negative  have  only  one  or  two  different 
opacities.  Let  the  opacities  of  the  negative  be  40,  20,  and 
10,  then  we  should  expect  the  plate  to  be  illuminated 
behind  the  negative  with  ^  fa  and  -j^,  the  original  intensity 


of  the  light.  Experiment  reveals,  however,  that  this  is  not 
so,  but  that  the  results  of  exposures  to  the  light  behind  the 
negatives  are  greater  than  those  which  would  be  produced 
by  ^jy,  -s'jj,  and  Jg-  of  the  original  light  intensity.  The 
reason  for  this  is  not  far  to  seek.  When  the  light  shines 
on  the  plate  directly,  say  about  70  to  80  per  cent,  of  the 
light  is  reflected  by  the  plate  into  space.  When  a  negative 
is  placed  in  front  of  the  plate  the  light  is  similarly  reflected 
by  the  sensitive  surface,  but  a  considerable  portion  of  it  is 
at  once  reflected  back  again  by  the  two  reflecting  surfaces 
of  the  negative,  so  that  behind  a  negative  less  of  the  light 
transmitted  by  it  is  lost  by  reflection  from  the  sensitive 
film,  and  consequently  more  work  is  done  on  the  film  than 
would  be  the  case  if  the  same  intensity  of  the  light  were  to 
act  upon  a  film  free  to  reflect. 

Suppose  the  naked  film  were  exposed  to  light  cf  unit 
intensity.  It  would  reflect  into  space  the  fraction  R  of 
light.  Of  the  rest  (1  —  E),  some  would  be  absorbed  aud 
some  would  pass  through  the  plate.  If,  however,  a  negative 
be  placed  in  front  of  the  sensitive  film,  then  the  fraction  E 
of  the  light  cannot  be  reflected  wholly  into  space  ;  a  portion 
of  it  is  reflected  back  again  upon  the  film,  and  if  the 
coefficient  of  reflection  of  the  negative  be  r,  the  amount  of 
light  which  is  thus  returned  to  the  film  is  R  ;-.  Secondary, 
tertiary,  &c.  reflections  add  small  amounts  It-  r-,  R:1  r\  &e.  to 
this.  The  result  is  that  the  effect  of  unit  light  coming 
through  a  negative  is  greater  than  the  effect  of  unit  light 
when  the  film  can  reflect  freely,  and  is  represented  by  the 
amount — 


l  +  Er  +  EV  +  E'r't   ...  =  ,— ~ 


1 

l- Hi- 

or,  what  is  the  same  thing,  the  opacity  of  the  negative 
appears  to  be  reduced  by  a  fraction  (1  —  Rr).  It  will 
therefore  be  seen  that  the  same  negative  will  give  different 
results  upon  different  printing  surfaces,  according  to  the 
amount  of  light  which  these  surfaces  reflect. 

There  is  still  another  point  to  be  considered.  When  we 
measure  the  opacity  of  the  negative,  we  measure  it  chiefly 
to  the  yellow  rays  of  the  lamp,  whilst  those  rays  are  least 
active  upon  the  plate.  The  opacity  of  the  negative  to  the 
blue  rays  is  in  all  cases  we  have  tested  greater  than  the 
opacity  to  the  yellow  rays. 

These  considerations  will  explain  why,  when  a  negative  is 
used  for  contact  printing,  its  opacity  must  be  considered  as 
less  than  that  indicated  by  our  instrument ;  and  when  it  is 
used  for  enlargement  the  opacity  must  be  considered  as 
greater  than  that  measured  in  our  instrument,  because,  in 
the  one  case,  the  sensitive  surface  cannot  reflect  freely, 
whilst  in  the  other  it  does  do  so. 

The  exact  amount,  therefore,  by  which  we  have  to 
increase  or  decrease  the  value  of  the  opacity  of  the  negative 
depends  upon  the  reflection  of  the  film,  upon  its  sensitive- 
ness to  different  portions  of  the  spectrum,  and  upon  the 
colour  of  the  negative. 

If  it  were  not  for  these  corrections  the  relation  between 
a  negative  and  its  positive  could  be  at  once  deduced  from 
the  formula  we  gave  in  our  paper  for  the  calculation  of 
the  amount  of  silver  deposited  for  a  given  exposure. 
This  formula  was,  for  the  period  of  correct  representation — 


D=7log.('/) 


We  should  have  to  consider  that  in  this  formula  the 
intensity  of  the  light  I  is  reduced  by  the  negative,  aud  we 
should  have  to  divide  I  by  the  opacity  of  the  negative, 
which  in  logarithmic  calculation  means  deducting  the 
logarithm  of  the  opacity  from  the  logarithm  of  the  intensity 
of  the  light.  But  the  logarithm  of  the  opacity  is  the  density 
as  measured  by  our  instrument,  which  density  we  simply 
subtract,  and,  in  order  to  prevent  confusion,  we  mark  the 
densities  of  negatives,  including  the  fog,  by  X,  and  the 
densities  of  positives  by  P.  The  equation  which  results, 
if  we  introduce  at  the  same  time  the  correction  a  of  the 
negative  density  for  the  reasons  just  explaiued,  stands 
thus  : — 

p=7  [log.  l*-oN] 

and  this  equation  represents  the  general  relation  between 
a  negative  and  its  positive.    P  is  the  density  of  the  positive 
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bind  the  negative  of  density  N  upon  a  plate 
of  inertia  i  by  means  of  the  light  intensity  I  in  the 
time  I. 

ent  a  whiel  the  density,  as  mi 

iii'..  the   printing  density   i»,   for  d  veloped  by 

ferrous   oxalate,   usually    ■    fraction;   for  pyro-developed 
generally  nearly  1,  if  tin-  negative  : 
printing  ;    bnl  when  the   negative  is  m 
enlarging,  tin-   factor  a,  which  changes  the  tuna!  density 
1,1   the  'it. j   printing  density,  i-   always  greater 

than  I,  even  fur  negatives  developed  with  ferrous  oxalate. 

The  method  we  nave  adopted  a-  the  simples)  for  finding 

the   printing  factor  o  is  a-  follows,  and   is  illustrated   by 

:,  So.  '.'.     We  must  assnme  that  we  have  already 


made  a  speed  determination  of  the  plate  of  which  we  wish 
to  determine  tin-  printing  factor,  ami  that  we  consequently 
know  the  extent  ami  position  of  the  straight  line  which 
indicates  the  period  of  correct  representation.  We  proceed 
to  make  two  more  exposures  which,  so  long  as  they  fall 
within  the-  correct  period,  should  lie  as  widely  apart  B8 
possible.  In  our  example  we  have  given  exposures  dI 
id  40  CMS.  We  next  take  a  negative  of  a  uniform 
density  of,  Bay,  about  1*0.  Our  object  is,  through  this 
:  negative,  to  produce  upon  the  plate  under  examination  a 
density  which   shall   lie  somewhere   between   the  densities 


which*  will  result  from  the  two  direct  exposures  already 
given.  The  geometrical  mean  of  5  and  40  is,  roughly,  15, 
and    we    therefore   aim    to    produce   a  density  behind  %thc 


,0  156    0  312        0  823        1  23         2  5 


Exposure  CMS. 

10  20  40  80 


Diagram  No  9. 


.1*3       7      10 

Inertia 


negative    (the   Iota]   density    Of    which    is,   in   our   example, 

equivalent  to  a  direct  exposure  of  IS  C.M.S,     \\  ■■ 
i  rposure  thus : — 
log.  T      log.  IS   •  "■'.!-.-. 

T    r 

We  now  give  this  exposure  of  145  C.M.S.  through  the 

■  d  to  develop  the  resulting  plate,  together 

with  thai  produced  bj  the  direct  exposures  of  S  and  40  i    M  8. 

llav  ing  in.., .in,  d  the  resulting  densities,  we  mink  upon  the 

exposure  lines  Sand  10  our  skeleton  •  I . 

(elusive  of  fog)   which  result   from  the 

two  dii  arcs,  In   our   example    I '010  and    1*968 

•  v,iv       Through   these    two    densities   we   draw   ■ 

straight  line  which   coincides   with   the  oomol    period   of 

til,       pi. lie.         Ill    001     example    tile    l|ell»itV     produced     thrOUgfa 

the  negative  i«  i   780,  exclusive  of  fogi  this  we  mark  on 
the  densit*  through  it  ■  horizontal  line 

i    hue   we    have    alroadj    drawn. 
Through  tni  Mon  we  draw  ■  perpendicular 

mid  m. iik  the  point  of  n>  intersection  with  the  im  rtia  scale. 
Thin  point  ot  n  i,  i  ,  the  ,iir,,t  exposure  to  which 

an  exposure  of  145  (    M.S.  through  the  negative  is  equivalent, 
in  thi«  example  SM  t    M  S,     We  have  now  merely  to  deduct 
.  from  log   145  and  divide  the  t, -uli  by  the  density 

ol  the  I  I,  and  we  obtain  the  printing  factor  a: 

'■■*'  "  ,.  -., 

-' 

•iii-  mod,-  of  converting  the  visual  density  into  the 
printing  dem  illy, even  for  the  erron 

1  by  mutual  nil.  ction,  , ,  m. 


CMS. 

Raving    measured    in   our   instrument    the   densities   of  :L 

itive  with  a  number  of  different  but  uniform  tints,  and 

found  the  densities  to  be  N,.  X,.  X...  8tc,  we  can  calculate 

the  tii f  exposure  necessary  to  produce,  behind  each  tint, 

Citij    the   s;,,ne    positive    ,l,ii    ty    if    once    we    know    the 
tor  a. 
The  times  of  exposure  are  given  by  the  equation — 


log.  I  -  a  X 


constant 


We  have  made  man*  such  experiments,  of  which  we 
quote  one  as  an  example.  Behind  the  negative  densities  N 
it  was  proposed  to  produce  positive  densities  corresponding 
to  i ;,  ('.Ms.  direct  exposure  upon  a  plate  known  as 
"  Barnet  ordinary,"  the  printing  factor  for  which  is  a  0*665. 
The  following  table  shown  the  calculations  and  results,  the 
time  of  exposure  being  caleuhitcd  by  the  formula- 
log,  T      log,  15  +  0*665  N. 


N. 

aN. 

Inc.  T. 

T. 

P. 

1-Mo 

•8178 

s.           11,  U. 

88*6 

•Btt 

•8417 

1-S177 

6»*; 

rsio 

'060 

1*6148 

11 -J 

1*888 

-aw 

1*4858 

•J7L' 

r-js.-, 

Mean, 


I'SW 
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It  will  be  seeu  that  the  densities  of  the  resulting  positive 
were  as  nearly  equal  as  they  could  possibly  be  made.  Such 
experiments,  of  course,  require  an  exact  knowledge  of  the 
factor  a. 

The  mode  of  correcting  the  visual  density  for  mutual 
reflection  and  colour  can,  however,  be  proved  correct  in 
another  way,  which  does  not  involve  a  previous  knowledge 
of  the  factor  a. 

The  formula  P  =  y  (log.  — a  N)  becomes  by  trans- 
position P  +  07  N  =  y  log.  — .      Since  when   exposing  a 

sensitive  plate  behind  a  negative,  the  intensity  of  the  light 
I  in  front  of  the  negative,  the  time  of  exposure,  and  the 
inertia  of  the  sensitive  plate  are  all  the  same,  the  sum 
P  +  ay  N  must  be  the  same  for  any  corresponding  points 
of  the  negative  and  positive.  If,  therefore,  we  print  a 
positive  from  a  negative,  ensuring  such  exposures  as  fall 
within  the  period  of  correct  representation,  measure  the 
resulting  densities,  and  then  form  the  sum  P  +  o  y  N,  this 
sum  must  be  constant.  Since  P  +  a  7  N  =  c  is  the 
equation  of  a  straight  line,  we  can  show  this  property 
graphically  without  knowing  a  y.  We  simply  choose  the 
densities  of  the  negative  as  abscissae,  the  densities  of  the 
positive  as  ordinates,  and  join  the  points  which  should  form 
a  straight  line  if  the  proposition  is  correct.  We  give  a  few 
experiments  of  this  description. 

Experiments  made  in  1887.     P  +  1'6N=  3-083. 


Negative 
Density,  X. 

Positive 
Density,  P. 

P  +1-0N. 

Error. 

(1-7011 

1-960 

3-080 

-     -003 

0-900 

1-GS0 

3-120 

+     -047 

1-010 

1-480 

3-096 

+     -013 

1-283 

1'llS 

3-096 

+     -OKI 

1-285 

ruin 

8- 000 

-     -023 

1-360 

■S50 

3-020 

-     -063 

1-550 

•530 

3-010 

-     -073 

1-660 

•417 

3-073 

-    -oio 

Experiment  No.  2.     P+1'5N=  2*530. 


Negative' 

Density,  N. 


Positive 
Density,  P. 


P  +  1-5N. 


0-700 

1-470 

2-520 

-  -oio 

0-900 

1-140 

2-490 

-  -040 

1-010 

1-..U7 

2-502 

+   -032 

1-223 

•657 

2-  491 

-  -039 

1-285 

•547 

2-474 

-   -056 

1-360 

■410 

2-430 

-    '100 

1-550 

•270 

2-595 

+    -065 

1-660 

•190 

2-6S0 

+    -150 

This  experiment  being  made  with  a  slow  plate  the  last 
few  positive  densities  fell  into  the  period  of  under-exposure. 
It  must  not  be  forgotten  that  all  the  formula;  so  far  given 
only  apply  to  the  period  of  correct  representation. 

Tin-  following  more  recent  and  and  more  complete  experi- 
ment has  been  made  the  subject  of  a  diagram  to  illustrate 
the  graphic  mode  of  proving  that  the  actual  exposures  a 
plate  receives  behind  a  negative  are  accurately  represented 
by  our  formula. 

To  diagram  No.  8  the  abscissa.'  are  the  densities  of  the 
negative,  the  ordinates  the  densities  of  the  positive,  and  it 


will  be  seen  that  all  the  points  can  be  joined  by  a  straight 
line,  which  proves  that  the  printing  densities  of  the  negative 
were  absolutely  proportional  to  the  densities  as  measured 
by  our  grease-spot  photometer;  were  it  otherwise  the 
points  would  have  been  situated  on  a  curve.  The  plate 
used  for  the  positive  was  a  Paget  "  Phcenix  ■•'  its  constants 
had  all  been  determined  by  special  experiments,  so  as  to 
make  it  possible  to  calculate  beforehand  the  densities  which 


1-25 


-"    ExpcsureCMS 

25      5        ID       20 


Negative  densities 


ought; to  result.  These  constants  were :  Inertia  =  6- 11  C.M.S., 
printing  factor  o=  0-577,  development  factor,  for  4i. 
minutes  at  60°  F.,  y  =  1-03.  Behind  a  measured  negative 
one  of  these  plates  was  exposed  for  134  seconds  to  a 
standard  candle  at  1  metre  distance.  The  table  shows  the 
numerical  results.  The  calculated  densities  are  obtained  by 
the  formula — 


P  =  1-03  [log.  ™ 


0-577  N] 


Negative  Density 
[observed). 


Positive  Density 
(observed).  " 


Positive  I  tensity 
(calculated). ' 


0-1C5 

1-270 

1-285 

0'255 

1-22:. 

1-230 

0-140 

1-120 

1-120 

0-670 

■982 

0-9S 

■805 

•800 

1-28 

■625 

■ISO 

1-57 

•415 

•450 

1-81 

•815 

■300 

These  experiments  clearly  demonstrate  the  general 
relation  between  the  negative  and  its  positive,  and  show  the 
truth  of  our  formula?  for  correct  exposures. 

But  nothing  will  be  so  convincing  of  the  truth  of  these 
formula1  and  measurements  than  an  ocular  demonstration. 
If,  by  carefully  timing  both  the  exposure  and  the  develop- 
ment, we  succeed  in  making  the  value  of  the  product  o  y 
numerically  equal  to  1,  then  the  formula  becomes — 


P  +  N 


constant. 


Since  P  and  N  represent  the  visual  densities  of  the 
negative  and  positive,  this  formula  really  tells  us  that,  if 
such  a  positive  is  placed  in  juxtaposition  with  its  negative, 
the  picture  should  vanish  totally ;  we  ought  to  perceive 
nothing  but  a  uniform  tint  all  over  the  plate,  since  on  every 
spot  the  sums  of  the  positive  and  negative  densities  are 
alike.  We  show  here  a  negative  and  positive,  at  present 
fastened  together,  which  will  prove  this  special  case  of  our 
formula?,  the  only  one  which  can  be  proved  so  readily. 
But  it  must  not  be  supposed  that  every  positive  and  every 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Feb.2s.1s91. 


' 


.    will    .)..    thb|   it   \*  only   when    exposure    and 
illy  timed  that  this  result  i- 

w  .  mtut  now  refer  you  (gain  to  -      It  on  this 

■liacniii.  we  prodi  ght  line  until  it  intersects  the 

at  of  intersection  would 
through  which  the- 

metre  dista would  have  been 

j,i-i  in  the  l.n  n  ■  onds  given. 

as  to  the  rale  by  which  we  ■■certain  tht- 
•wili  certainty  a  pood 
plate. 

\v,  the   highest   density   of    the 

•h  the  factor  a  for  the 

!.  knowing  the  inertia  "f  the 

rare  shall  be  such  that, 

.  i  In-  highest  '    the  DegatJTe,  the  plate  shall 

an  cxposui  equal  to  the  inertia.     Iiv  cur 

formula  tht  ire  would  bi  — 

_'.  I   +  a  N. 

the  calculation   a)  alL 

•  out  diagrams,  we  need  only 

i  pair  of  compasses  the  printing  density  of  the 

isun  '1  on  tl  and  measure  from 

plate  the  same  distance  to  the  i 

• 

If  t1  serve   for  1 1 ■ « -   reproduction  of  a 

until  the  difference  between  two  densities,  say  the  extremes, 
the  corresponding  extn 
If  the  development  i-  too  short  the  resulting 

'•r,    Imt    it   will   u-jt   yield   a    g 1 

By  variations  in  the  time  of  development  it  i-  possible  to 
In  which  the  scale  of  tones  is 
either  ■  extended,  and  this  function  of  develop- 

ment is  of  I  in  the  proili.nl. mi  ol 

la]  printing 

undoubtedly  ■  difficulty  that,  «ltli  one  and  the  same 

to   multiply   it-  densities   ■ sasured 

photometrically  with  different  'riling  to  the  plates 

developed   with   ferrous 

e*  from  :>  t 1 0*6  to  In.     Wo  find 

it,  howi  tical  purposes  to  use  tl 

dways  better  t"  ascertain  the 
■  t'_\  expel  in 

All  tin-  appears  to  be  verj  complicated,  bul  in 

are  shall  now  proci  •  'I  to  show. 
At    ti  we   produced,   from   ■   positive,  a 

ertained    the    Deccssan 

I       I  ighi  -t  density  of  the  positive, 

-tiiim.  nt.   was   '_'-7o.  the   printing 

so  that 

printing  density  was  I 

iiuiiiiiit,  1-795,  or  practically  1-800,  with 
on    the    density    scale,   and 
•■"  !l"  •  M  from  tin-  point  l  :i  (the 

;  an  exposure 
rposure  we  gave,  tht 
Dg  it  tn  have  been  corn 


• 


■ 
printing  on    two 


1  eness.    The  plates 

and   "  1 

■ 

"'"  "•  *  Daily,  wi  the  exposure 

w .    Rial 

•  -   the 
.  ffcctive   printing  •   ,     T|„    \\  r ,,,, ,, 

:  plying  tl.- 
i  off,  on   lb  .7  .uii[ 


1,200  CMS.    for   the    "  instantaueous"    and    "ordinary" 
I  .Int.  -  respectively. 

We  «ill  expose  the  "instantaneous"  plate  tirst,  but 
instead  of  giving  an  exposure  of  B7  seconds  at  ■  distance  of 
I    metre   from    the   candle,  we   will,  to  save    time,  give 

inds  at  a  distance  •■!  0*707  of  a  metre.  Having 
made  this  exposure,  we  will  proceed  to  expose  the  "ordi- 
nary" plate.  The  exposure  indicated  is  1,200  ('.M.S., 
which  amounts  t"  20  minutes,  and,  as  we  do  not  wish  to  tax 
your  patience  to  tlii-  extent,  we  will  show  you  how  we 
curtails  too  lengthy  exposure.  Instead  of  using  a  candle, 
wi-  will  take  ■  paraffin  lamp, and  we  will  ritnl  the  distance  at 
which  it  must  be  placed  from  the  plate  to  he  equal  to  100 
eandles  a)  1  metre  distance.  To  do  this  we  hold  a  piece  of 
white  cardboard  in  the  plan-  of  the  sensitive  plate,  and,  by 
means  of  a  Bimple  shadow  photometer,  we  adjust  the  iwsition 
of  the  lamp  until   its    light    is  equal  in  intensity  to  that  of 

lies  at  a  distance  of  1  metre.  We  view  tin-  shadows 
through  a  piece  of  preen  crass  in  order  to  obviate  tin-  colour 
difficulty.  We  have  now  increased  our  light  one  hundred- 
fold, ami  tin-   exposure  we    must    give    is    consequently 

(Tin-  resulting  positives  showed  that  tht-.-  widely  different 
exposures  were  perfectly  timed,  and  there  was  nothing 
whatever  to  distinguish  one  from  the  other.) 

In  the  discussion  that  followed  Mr.  A.  Watt  remarked 
that  In-  was  (.Mad  to  he  able  to  confirm  the  experiment  by 
which  the  authors  of  the  paper  had  shown  that  the  pro- 
duction .it  a  perfect  negative  is  possible.  Believing  that  this 
proved  the  general  accuracy  of  their  researches.  In-  had 
i  tli.-  experiment,  ami  had  succeeded  in  obtaining  a 

which,    when     placed   in   Contact    with   it-    positive 

(transparency),  and  viewed  by  transmitted  light,  showed  a 
nearly  uniform  density  all  over  the  plate,  ami  only  a  faint 
an  image.    The  combined  positive  and  negative 
was  shown  t"  the  meeting. 


Heeling  In  Id  Wednesday,  4th  February  1891. 


■IB.    v.    NOBMAN    TATE   IN   THE   CUAIK. 


THE  DECOMPOSITION  OP  STRONTIUM 

i   \i:i;u\  \tk  by  BEAT. 

BY.    MM)  -    T.    CONBOT,    I  ■  -.     .     -Ill  111  UN    Ml  -II;  w  1    -,   llnl   Hi, 

t  \i\  l  asm    .  ..i  i  i  ..i  .   in  ri;i- 

punts  to  be  found  in  our  t.  it  books  and  other 
works  vvnli  regard  to  the  decomposition  of  strontium 
carbonate  into  strontia  and  carbonio  anhydride  when  hi  ated 
van  -.  widely  thai  I  thought  il  would  be  of  interest  to 
study  the  conditions  of  decomposition  .-specially  in  reference 
to  tin-  quantitative  determination  of  strontium  a*  the 
carbon 

That  there  vva-  mom  for  such  an  investigation  will  he 
r.adilv  admitted  when  such  contradictory  statements  as  the 
following  are  to  be  found: — 

li.  ated  in  a  platinum  crucible  over  ■  pis  blowpipe 
is  almost  completely  converted  into  oxide  after  about 
80  minuti  -  i  Valentine). 

ignited  with  access  „f  air  i-  infusible,  hut  when 
I  to  a  most  intense  In-at  it  fuses   and  gradnallj  loses 

III         I   i.  -    mil-  I. 

1  "'  ;l"'  purpose  i'f  i  ,,]].  .1 1   -mm 

tram  carbonate  was  obtained,  which  on  analysis,  however, 
oid  to  contain  l  -."i  per  cent  of  calcium  carbonate. 
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To  purify  this  the  carbonate  was  converted  into  the 
nitrate,  and  the  crystals  of  nitrate,  after  powdering, 
extracted  with  warm  alcohol  in  which  calcium  nitrate  is 
soluble. 

The  insoluble  strontium  nitrate,  after  washing  with 
alcohol,  was  drained  at  the  pump.  The  product,  which, 
when  examined  in  the  spectroscope,  showed  none  of  the 
calcium  lines,  was  dissolved  in  water  and  strontium  car- 
bonate precipitated  by  the  addition  of  ammonium  carbonate 
The  precipitated  carbonate  was  washed  by  decantation  and 
finally  on  the  filter  until  the  filtrate  ceased  to  give  a 
reaction  with  Nessler's  reagent,  and  the  product  dried  at 

150° 170°  C-     The  carbonate  thus  obtained,  after  heating 

to  dull  redness  over  the  Bunsen  to  remove  any  moisture 
still  remaining,  was  analysed,  the  carbonic  anhydride  being 
estimated  by  absorption  and  the  strontium  oxide  (1)  by 
direct  conversion  of  the  carbonate  into  the  6ulphate  in  a 
platinum  crucible,  and  (2)  by  precipitation  as  strontium 
sulphate  in  presence  of  alcohol. 


Percentages. 

Mean. 

Theory. 

SrO  (by  direct  conversion).. 
C03 

70-35      ") 
70-29       j 

70-32 
2M-72 

70-17 
20  S3 

100-04 

100-00 

[Sr  =  87-5,  O  =  1G,  C  =  12.] 

From  this  it  appears  that  the  precipitated  carbonate  was 
very  slightly  basic. 

Behaviour  on  Heating. — The  carbonate  was  heated,  in 
quantities  varying  from  1*25  to  0-25  gnus.,  in  a  platinum 
crucible  over  the  Bunsen,  in  the  muffle  and  over  the  blast 
with  the  following  results  :— 


Table  I. — Behaviour  oveii  the  Bunsen"  Flame  (Temperature  about  800°  C). 


Experiment  I. 


Experiment  II. 


Experiment  III. 


Experiment  IV. 


Experiment  V. 


Weight  of  SrCOj  taken  (in  Grms.). 


1-2770 

■si;;r, 

■7380 

■4120 

'2426 

Total 

Time  >>( 
1 1  eat  in 
Hours. 

Total 

Less  Of 

COa  in 

Grms. 

Loss 
per 
Cent. 

Time 

in 
Hours. 

Loss  C02 

Loss 

per 

Cent. 

Time 

in 
Hours. 

Loss  C02 

Loss 
per 
Cent. 

Time 

in 
Hours. 

Xoss  C02 

Loss 
per 
Cent. 

Time 

in 
Hours. 

Loss  C02 

Loss 

per 

Cent. 

i 
I 
64 

•010 

•0105 

•017 

1-41 

J 

4 

•0125 
•0125 

1-48 

i         -mos 

i            -0108 

1-46 

i 
i 
3 

4 

•0055 
•0055 
•0055 

•0055 

1-33 

i 

1 
■i 

35 

•0035 
•0035 
•0033 

1-lt 

That  the  loss  in  these  cases  is  constant,  notwitstanding  |  the  loss  (1- 45  per  cent.)  is  entirely  due  to  moisture  in  the 
the  varying  lengths  of  time  during  which  the  crucibles  were      precipitated  carbonate, 
heated  and  the  different  sized  flames  employed,  show  that  | 


Table  II.— Behaviour  over  the  Blast  (Temperature  1050'-' — 1100°  C). 


I. 

II. 

III. 

•831  Grm.  Dry  SrC03 

•630  Grm.  Dry  SrC03 

•2391  Grm.  Dry  SrCOj 

Total  Time  of 
Heat  in  Hours. 

Total  Loss  of 
C02  in  Grms. 

Per  Cent., 
Loss.  C02 

Time  in 
Hours. 

Loss  COj 

Per  Cent. 

Loss. 

Time  in 
Hours. 

t  «o,  nr,              Per  Cent. 
Loss  C02                 Loss_ 

3 

•026 

3-13 

i 

3 
J 

A 

1 

•0367 
•0467 
•0587 
•0637 

5-8 
7"56 
9-3 
10-1 

i                       -0433 
5                      -0163 
1                         '0413 

18"2 
19-3 

On  the  blast,  therefore,  0-24  grm.  strontium  carbonate 
only  loses  19- 3  per  cent,  of  COQ  in  three-quarters  of  an 
hour,  while  larger  amounts  of  carbonate  lose  much  less. 
This  clearly  disproves  the  statement  to  be  found  in 
Valentine,   and   previously    referred   to,    that    "  strontium 


carbonate  heated  in  a  platinum  crucible  over  a,  gas  blow- 
pipe is  almost  completely  converted  into  oxide  after  about 
2d  minutes,"  and  also  the  statement  in  Koscoe  and  Schlor- 
lemmer  that  "  SrC03  when  gently  ignited  loses  all  its  CO., 
and  is  converted  into  strontia." 
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—  W<MIt    Di    THK    MlKFI.K    (TkMI-KKATIHK    4BODX     1050      C,    COWKB    MELTING    WITH    DIFFICULTY). 


!. 

II. 

III. 

IV. 

I'M  Grin.  Dry  81CO, 

(Jrm.  Dry  SrCOi 

•4065  firm.  SrCOi 

■2391  Gnu.  SrCO, 

] 

Loss  per 

i 

Loss  OBT 

Time  in 
11     n 

1     ,..:l'u       ! 

InGrms.        • 

Hours. 

•  <l  COj 
Hi  loins. 

Loss  per 

(Vnt. 

g 

■m 

«'7 

:. 

•«B 

27-8 

I 

9 

•118 
•1205 

2907 

11 

0} 

■0588 

•0703 

Per  Cent  IomCOi  =  M 

29'6 

■::<■: 

•  The  0'2SB1  urai.  had  previously  lost  193  per  cent,  over  t; 


In  all  riments  the  reeidue  in  the  crucibl 

with  hydro- 
had    been    previously    carefully 
ued   with    a    few   drop*    of    water)   and    thi 

amoant  ol  I  1  ' 
aalysis  of  the  residue  in  experimenl  II.  showed  thai 
trontia  (estimated   us 
rontia  i-  left  on  .igniting  stroDtiuin 

Bummary  : — 


Loss  over  Bon 

! 


Loss  in  muffle 


analysis) 


N.I. 

- 
rFrom-.  Uonl'Mgrm. 

•23S1  grm.  BrCO» 


.It-  it  i-  cvidont  thai  over  the  B 

there  i-  absolutely  no  decomposition,  whilst  at  :i  temperature 

of  1050  < !.  tin'  strontium  carbonate  i-  slowlj  bul  completely 

decomposed  into  strontia  and  carbonic  anhydride,  the  time 

complete  decomposition  varying  with  the  mass 

iiiiin  carbonate  taken. 

irried  out  in  tin-  laboratories 
of   I  1  I  allege,    Liverpool,   ami    I    have   to  thank 

hr    K..I11,  i,.r  several  suggestions  with  regard  to  it,  ami 
be  t....k  in  it  during  ii- 


-'ii**JJXn 


ritATKD  K88KNT1  \l.  nil.-  01    1.1  Ml  >\-. 
I.IMI  S, 

DI     I 

Is  bringing  under  your  notice  this  evening  the  »ul 
i-,  I  think  it  will  !„■  well  t..  1 
rapid   p  knowlcdgi  d  ,,iis, 

ami  more  poxtiouJ  1  1  development 

•  ttensive  one  I  have 

■  "f  I.  1 1  ami   I 

considi  rablc  .  ommi  rcial  importance,  ami  though  our  friend* 
bom  Widnes  ami  Bl  Helens  whom  I  see  here  to-nighl  may 
think    I  ■    far   I.--   interesting  than   sulphuretted 

hydrogen  andnydrochl  their  notice, 

\.  t  the  total  value  imported  of  tie 

town  in  i.nr  man    1 

compo- 
sition withi.il  of  turpentine  ami  cbi  .   linguishabli 


from  it.    Gmelin,  without  attempting  completi  ness,  enume- 
rates no  fewer  than  28  t.  rpenes, all  of  which  are  represented 
compounds  with  the  formula  (,„!!,. .  _\.i  differing 
from  "in-  another  in  some  way  not  explaii 

When  the  benzene  nucleus  theorj  came  into  vogne  and 

the  Ian  eris.ni  began  to    he    understood,    these 

differences  were  attributed  to  isomerism  or  the  position  of 

iping  in  the  molecule,  hut  it  was  Boon  perceived  that 

if  thi-  were  bo,  tin'  Dumber  of  isomers  was  still  strictly 

limited,  ami  attempts  were  made  to  reduce  Gmelin  - 

ons, 

tine    of  the    lirst    of  the   modern   BOhool  of  chemistE    to 

investigate  the  subject  was  Dr.  Tilden  of  Birmingham,     lie 

1  il  in  proving  the  identity  of  Beveral  of  tin-  1. r 
ami   was  the    lirst   to  point    out  that    in  the   cases  of   oils   of 

lemon  and  orange  the  terpenes  •  I i <l  not  contain  much  Savour. 
Owing,  however,  to  the  high  temperature  employed  in  his 
ition,  li.  unfortunately  or  fortunately 
seems  to  have  come  to  wrong  conclusions  as  to  the  properties 
of  the  high  boiling  portions  of  the  oil. 

In  Tilden  was  ij,,-  fijgi  to  point  out  that  in  the  case  of 
oil  of  lemon  the  terpene  does  not  contain  much  flavour. 
My  object  to-nighl  is  to  prove  to  you  that  it  reeili  contains 
none.  Dr.  Tilden  says:  "(if  the  various  constituents  of 
volatile  oils  the  terp. -nes  which  are  present  in  B0  many  of 
111.  in  contribute  less  than  any  other  to  the  peculiar  odour 
of  the  oil." 

In    the    ease  of   oil    of    lemon    he    limls.    in    addition   to 

lOund    ether    (\,,ll,-(< '  II  U)(  I,     which    is 

1  s  hydrocarbon  ((  l(lII,, )  ami  acetic 

acid.     I  have  not   '  to  obtain  any  evidence  of  the 

presenci    ol    this  body,   and   coupling  this   fact  with   the 

guarded  words  of  Dr.  Tilden,  1  have  1 ic  to  the  conclusion 

that  it  .Iocs  not  exist. 

1877 — 7'.) — that  Dr.  Tilden  was  at 
work,  Dr.  Gladstone  and   Mr.  Kingzett   made  independent 
hes  which  confirmed   Dr.Tuden's  results  as  to  the 
identity  of  the  terpi 

■  great  pleasure  in  knowing  that  our  countrymen 
led  the  waj  in  the  Btudy  of  this  important  class  of  bodies, 
as  at  the  present  moment  the  classic  research  of  Pn 
vVallach,  Professor  of  Pharmacy  at  the  Onivenritj  of  Bonn, 
threaten-  to  obscure  entirely  all  that  had  previous!)  been 
done. 

W  allach  has  devoted  Beveral  yean  to  the  study 
of  the  terpenes,  and  his  papers  published  in  the  "  Annalen  " 
relate  the  particulars  of  what  may  be  described  as  a  model 

rest  arch. 

Without   going  into  detail    I    may   say   that    generally 
lach  ha-  sued  1  ded  in  •  lassifying  the  terpenes 
and  bringing  them  into  some  sort  of  order.     At  tl" 
time  a  large  number  which  were  thought  to  he  distinct  from 
one  another  have  been  proved  to  be  identical. 
Thu — 

1        a,  the  tei  pene  of  ..il  of  Wonn  seed. 

„         Cajeput 
II.  spend,  nc,  „  „         1  irange  1 

■  of  the     „         l.o n  pel. 

Carvono,        ..  „         Carxaway. 

Menihem       „  „         Peppermint 
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nre  all  identical  and  may  be  termed  limonene.  This  terpene 
is  also  present  in  oil  of  camphor,  oil  of  dill  seed,  oil  of 
erigeron,  oil  of  pine  needles.  Naturally,  it  having  been 
proved  that  the  terpenes  of  lemon,  carraway,  and  pepper- 
mint were  identical,  it  at  once  became  probable  that  in  the 
same  way  that  as  the  flavour  of  oil  of  carraway  is  due 
to  carvol,  peppermint  to  menthol  and  menthon,  so  oil  of 
lemon  would  prove  to  owe  its  flavour  to  some  quasi 
impurity  of  the  terpene. 

Chemists  were  not  long  in  trying  to  isolate  this,  the 
characteristic  constituent,  and  it  is  now  possible  to  prepare 
it  in  an  almost  pure  form.  I  am  pleased  to  be  able  to  lay 
before  the  meeting  a  sample  of  this  body  and  also  the  body 
to  which  oil  of  limes  owes  its  characteristic  flavour.  I  have 
also  samples  of  the  terpenes  from  which  these  bodies  have 
been  separated. 

If  oil  of  lemon  be  distilled  in  a  glass  retort  in  the  ordinary 
way  over  a  gas  burner  or  otherwise,  and  the  distillation  is 
not  carried  too  far,  the  distillate  will  be  found  to  be  weaker 
than  the  original  oil,  whilst  the  residue  in  the  retort  is 
considerably  stronger.  This  is  the  body,  prepared  in  a  more 
scientific  way  and  completely  freed  from  terpene,  which  I 
designate  concentrated  oil,  and  samples  of  which  I  now 
exhibit, 

I  term  it  concentrated  oil  because  up  to  the  present  I 
cannot  say  with  certainty  what  is  its  exact  chemical 
composition.  I  hope  to  continue  my  investigations  in  this 
direction,  and  will  meanwhile  give  you  particulars  of  its 
properties. 

Concentrated  oil  of  lemon  is  neutral  to  litmus  paper  and 
has  a  pure  lemon  smell.  It  has  a  specific  gravity  of  901, 
never  less  than  900,  at  15°  C,  and  boils  at  220'  to  240°  C, 
at  which  temperature  it  is  partly  decomposed. 

Treated  with  bisulphite  of  soda  it  forms  a  magma  and  it 
is  probably  an  aldehyde.  With  oxidising  agents  it  yields  a 
fatty  acid.  Warmed  with  metallic  sodium  it  yields  a  brown 
mass. 

A  similar  article  to  the  one  I  am  now  showing  was 
examined  by  Dr.  Schweissinger,  who  published  his  results  in 
the  Pharmaceutishe  Centralhalle,  and  my  results  agree 
with  his. 

The  terpene  from  which  the  concentrated  oil  has  been 
separated  retains  a  pleasant  but  weak  odour,  but  is  practi- 
cally free  from  all  flavour  of  lemon.  The  specific  gravity 
is  -850.  It  boils  between  168'  and  178°,  and  consists  of 
pinene  and  limonene. 

.Concentrated  oil  of  limes  made  from  the  fruit  has  not 
been  previously  prepared  that  I  am  aware  of,  though  some 
work  has  been  done  in  this  direction  by  Mr.  Francis  Watt, 
chemist  to  the  Montserrat  Company.  The  oil  which  he 
examined  and  reported  on  to  the  Chemical  Society  of 
London  was  made  from  the  leaves  and  young  fruit  of  the 
lime  fruit  tree,  Limus  limetta.  This  is  not  a  commercial 
article. 

In  this  oil  of  lime  leaves,  Mr.  Watt  found  a  body  boiling 
between  220°  and  230'  C,  which  he  believes  to  be  methyl- 
nonyl-ketone,  CH3COC9H,,j.  This  is  possibly  the  same 
body  which  I  am  about  to  describe  as  concentrated  oil  of 
limes,  made  from  the  fruit. 

Concentrated  oil  of  limes  as  prepared  by  myself  has  a 
specific  gravity  of  920  to  923,  is  neutral  to  litmus  paper 
and  boils  from  220°  to  230'  C.  With  bisulphite  of  soda  it 
forms  a  magma.  Warmed  with  metallic  sodium  it  becomes 
very  viscid,  but  not  solid.  With  oxidising  agents  it  forms  a 
fatty  acid. 

The  terpene  from  which  the  concentrated  oil  has  been 
separated,  contains  a  small  quantity  of  a  substance  with  a 
low  boiling  point,  having  a  very  objectionable  smell,  to 
which  in  a  considerable  degree  the  rankness  of  oil  of  limes  is 
due.  This  is  present  in  such  small  quantities  that  at  present 
I  have  not  been  able  to  isolate  it.  The  terpene  when  freed 
from  this  impurity  has  very  similar  properties  to  the 
terpene  from  oil  of  lemon.  It  retains  a  slight  smell  of 
limes,  but  is  quite  free  from  flavour.  It  boils  at  176'  to 
180°  C,  and  is  probably  nearly  pure  citrene. 

Now  as  to  the  practical  application. 

Up  to  the  present  time  the  chief  employment  of  these 
concentrated  oils  has  been  in  the  manufacture  of  liqueurs  and 
syrups,  and  the  improved  flavour  obtained  by  the  absence 


of  the  objectionable  greasiness  of  the  terpene  makes  them 
specially  suitable  for  this  purpose.  A  great  point  in  their 
use  is  that  they  dissolve  at  once  to  a  clear  solution,  and  in 
spirit  of  a  much  lower  strength  than  has  to  be  employed 
when  using  crude  oils.  In  this  country,  where  the  high 
duty  on  alcohol  makes  spirit  such  a  very  expensive  article, 
this  is  a  very  important  advantage. 

In  using  them  it  is  a  good  plan  to  dilute  the  oils  to  about 
the  same  strength  as  the  oils  from  which  they  have  been  pre- 
pared with  strong  spirit,  say,  56  per  cent,  over  proof ;  1  part 
to  29  parts  of  spirit.  You  then  have  a  solution  which  can  be 
used  in  old  receipts  without  making  any  calculation.  It  is 
rather  remarkable  that  this  solution  in  strong  spirit  has  but 
little  smell,  the  odour  being  only  developed  when  the 
solution  is  largely  diluted  with  water.  The  same  thing  is 
noticed,  but  to  a  smaller  extent,  when  ordinary  oil  of  lemon 
is  dissolved  in  spirit,  but  the  terpene  seems  to  aid  the 
diff  usibility  of  the  odorous  principle. 

Having  diluted  the  concentrated  oil  with  strong  spirit  to 
the  strength  of  the  ordinary  oils,  they  may  be  further 
diluted  with  weaker  spirit  or  added  to  the  bulk  of  the  cordial 
or  liqueur  to  be  flavoured. 

The  following  table  represents  in  a  convenient  form  the 
solubility  of  the  concentrated  oils  in  various  strengths  of 
spirit  : — ■ 


Strength  of  Spirit. 

Concentrated  Oil 
of  Lemon. 

Concentrated  Oil 
of  Limes. 

Rectified  Spirit 

838 

sp.  gr. 

All  proportions. 

-Ml  proportions. 

900 

1  in  150 

1  in  100 

905 

1  in  SOO 

1  in  -WO 

920 

1  in  500 

1  in  GOO 

935 

1  in  3,000 

1  in  4,000 

In  confectionery  uses  have  been  fouud  where  the  employ- 
ment of  concentrated  oils  is  advantageous,  and  in  articles 
where  sugar  or  other  dry  powders  are  required  to  be 
flavoured  with  lemon,  and  where  oxidation  is  very  rapid, 
the  use  of  concentrated  oil  is  an  improvement.  As  the 
boiling  point  is  so  much  higher  than  that  of  the  crude  oils, 
it  may  be  advantageous  to  use  concentrated  oils  where  high 
temperatures  are  employed  in  this  department. 

I  do  not  doubt  also  that  in  perfumery  concentrated  oil  of 
lemon  will  to  a  large  extent  displace  the  crude  oil,  owing, 
amongst  other  reasons,  to  the  fact  that  it  is  quite  free  from 
the  fixed  fat  and  resin  which  is  contained  in  ordinary  oil. 

How  nasty  this  residue  is,  contaminated  as  it  is  with  dirt 
from  the  hands  of  the  none  too  cleanly  Italian  workmen 
who  prepare  the  oil,  you  will  have  an  opportunity  of  judging 
for  yourselves  from  the  sample  on  the  table. 

For  perfumery  I  have  to  acknowledge  one  disadvantage, 
and  that  is,  that  in  an  alcoholic  solution  the  odour  is  only 
developed  when  the  spirit  has  entirely  evaporated  ;  when  the 
perfume  has  evaporated  on  the  handkerchief  the  purity  of 
the  odour  becomes  evident.  I  think  that  by  using  a  small 
quantity  of  terpene  in  addition  to  the  concentrated  oil,  this 
difficulty  would  be  got  over,  and  the  advantages  of  being 
able  to  use  a  weak  spirit  retained. 

An  important  point  is  :  Do  the  concentrated  oils  keep  ? 
The  answer  is  :  Yes,  much  better  than  the  crude  oils.  They 
should  be  carefully  stored  and  the  same  precautions  taken 
as  are  usual  with  valuable  essences,  and  they  keep  well.  It 
is  quite  impossible  for  them  to  become  "  turpentiney "  as 
they  contain  no  terpene,  C^jH,^  whatever. 

The  deterioration  of  oil  of  lemon  by  keeping  is  due,  in  my 
opinion,  to  the  production  of  nascent  peroxide  of  hydrogen 
by  the  action  of  air  and  moisture  on  the  limonene  and  pinene. 
This  reaction,  which  has  been  so  ably  utilised  by  Mr.  Kingzett 
in  his  Sanitas  process,  is  highly  objectionable  in  oil  of  lemon, 
rapidly  destroying  the  aldehyde  to  which  the  flavour  is  due. 

The  best  method  therefore  of  preserving  the  flavouring 
principle  of  oil  of  lemon  is  to  remove  the  terpene.  It  can 
then  be  kept,  if  excluded  from  the  air,  in  the  same  way  as 
any  other  aldehyde. 
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In  cm.-hiMMi,,  I  bare  i'>  thank   the   proprietors  of  the 
J  w..tk-  f..r  permission  la  read  this  paper. 

and  for  the  loan  of  the  samples  ou  the  table. 


Dis<  t  ssiox. 

remarking  that  all 

•  more  suitable  f'>r 

i   it  dealt  with  an 

mica!  industry,  and  was  well  worth 

■  g   op   by   experiments   in   the  direction  in 
Mr.  Bund  bad  worked. 

Mr.  M.  Coitwai  mi  obliged  to  the  Chairman  for  an 
opportunity  to  ip  tnattar  ander  conaidi  ration. 

Be  had  recently  before   him  a  small  quantity  of  i 
0;]  of  lemoi  ■•  rman  Rim,  which,  on 

ition,  he  found  to  l»  10  timet!  stronger 

than    the    beat   oil   "f    lemon,  although   it    was   paid  by 
leer  to  be  30  times  aa  strong,  and  at  the  time  waa 
fully   :s<>    time*    dearer.      It   waa    a   very   fine   Bp 

ting  the  aroma  of  the  beat  oil  in   perfection,  and 
soluble  hi  a  weaker  alcohol  than  ordinary  ml.    For  this 

..  aeon  and  alao  on  ai unt  of  ita  better  keeping  propertiea, 

ii  h.i-  well   adapted   for   the   manufacture  of   perfumery, 
cordials,  and  mineral  waters.     He   had   nol  as  yet   given 
dI  attention  to  the  chemistry  of  these  concentrated 
oils  to  enable  him  to  discuss  it  on  this  occasion. 

I>r.  s*  mi  -  -tit.  d  that  be  had  had  considerable  experience 
in  the  treatment  of  essential  oils,  and  r. -t.  m  d  to  papers  he 
had  publiahed  on  the  subject  There  was  much  in 
Mr.  Barrett's  paper  thai  was  in  accordance  with  bis  own 
work,  but  he  regretted  thai  the  author  of  the  paper  had 
given  no  attention  t"  the  refractive  indices  of  the  concen- 
trated oil-  he  had  described. 

In  replying,  Mr.  Babju  n  was  sorry  to  tell  Mr.  Conway 
that  the  yield  was   laiderably  under  10  per  cent,    If  so 

■  yield   !"■  obtained,   the    commercial    possibilities 
would  bo  much  greater  than  they  were.    The  treatment  of 

Ii  ruble  hulk  of  oil  during  last  season  had  i 
in  a  yield  of  a  little  m.-r  :;  per  cent    The  strength  might 
ire  !■•■   fairly  estimated  at  80  times,  but  if  purity  of 
flavour  wire  taken  into  aoconnl  there  could  be  no  com- 
"ii  between  the  two. 
1 1:   Bymi  i  was  an  old  worker  on  the  subject 
oil-,  and  had  long  advocated  the  use  "t  a  distilled  oil  of 
lemon  whiob  waa  superior  tor  some  purposes  t<.  the  ordinary 
oil.     In  answer  to  his  expression  of  regret  that  the  refractive 
•  ii  given,  be  did  not  think  the  refractive 

indent  of  mat.  rial-  like  essential  "d-. sisting  as  they  did 

..f  varying  mixtures  of  bodies  with  different  proper! 

hkelv  to  l t  any  value.     The  same  objection  applied  to 

the  concentrated  oilawhicb  had   not   been  prepared  up  to 
the  present  with  a  constant  boiling  point     It  waa   i 
expel  ■  meentratcd  "il-,  containing  oxygen,  would 

not  deteriorate  by  further  oxidation  ;  and   the  aura 
forward   in   the   paper  that  the   chief  constituent 
aldehyde  would  support  this  theory.     The  change,  boweveri 

h..  nir.it.  .1  oils  owing  to  the 
of  the  lorpt  no,  (to, 
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NOTES  ON    iim  CONV1  RSION  0]    nil.  NITBOG1  V 

CONTAINED  IN    M3ID  BL1  DQ1    1.  VYOBKS 

i  M«i  AMMONIA. 

lir    I.    t.    RJCDWOOD, 

the  hy- 
prodnct  "aoid  sludge" or  "acid  tar"  of  the  Scotch  oil 
works  t.i  lutter  advantage  than  as  fuel,  can  be  obtained 
from  the   Fact  that  from  the  estimated  total  production  of 

uh.nit  :it. per  annum,  a  thi 


yield  of  over  6,100  tons  of  sulphate  of  ammonia  should  be 
::    and    this    amount,    at    11/.    5s.    per    ton,    would 

,.,  against  (at  8*.  6J.  per  ton  for  acid  sludge) 

I  iel. 

It  is  therefore  hoped   that  the  publication  of  the  results 

of  experiments  made  by  the  author  at  the  AddieweU  works 

of  Young's  Company  on  the  conversion  of  the  nitrogen  of 

the  oily  bases  ol  this  acid  sludge  into  ammonia  may  be  of 

those  who    are  ill    a    position  to  carry  on 

.md    make   the    process    a    commercial 

The  mixed  tar-  resulting  from  the  treatment  Of  shah-  oils 
with  sulphuric  acid  are  of  a  thick  treacly  consistency,  and 
contain  about  50per  cent,  of  crude  oily  bases  of  theleueoline 
aeries,  which,  it  was  thought,  might   be  deco 

eated  steam,  and  the  nitrogen  thus  set   free  made  to 
combine  with  the  hydrogen  of  the  steam  to  form  ammonia. 

Numerous  experiments  on  a  miniatun  ei  many 
lasl  gave  sufficiently  encouraging  results  to 
justify  the  erection  of  a  large  experimental  plant,  a  sketch 
of  which  i-  shown.  The  retort  A  was  a  cast-iron  cylinder. 
9  feet  long  bj  G  inches  internal  diameter.  The  two  cast- 
iron  cylinders    Hand  C,    which   were   tilled   with  pi. I 

eoarsel]  broken  brick,  were  used  a-  contact  chambers,  and 
o  connected  that  by  closing  cock  a  and  opening 
cock  b,  the  gases  passed  through  contact  chamber  H  only. 
Whereas  il  cock  a  were  closed  and  cock  o  opened,  the 
gases  passed  through  both  contact  chambers.  D  served  as 
a  condenser  for  the  products  of  decomposition,  which  were 
separated  in  li.  the  gases  passing  on  to  the  gas-holder  1<\ 

while  the  water  and  neutral  tar-  Bowed  out  at  C.      G  was  the 

superheater,  through  which  the  steam  passed  before  it 
entered  the  front  end  of  the  retort  at  e.  11  was  the  furnace 
connected  with  an  underground  Hue. 


I.I.I 


Plan. 
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Sick-  Elevation. 


Front  End  Elevation. 

As  it  was  evident  that  the  acid  sludge  would  soon  destroy 
the  iron  retort,  it  was  first  neutralised  with  "  lime  waste  " 
{i.e.,  lime  after  it  had  been  used  to  causticise  recovered  soda) 
and  equal  weights  of  acid  sludge  and  lime  waste  were  found 
to  make  a  very  satisfactory  mixture  to  work  with.  In 
all  the  experiments  the  retort  was  charged  with  10  lb.  of 
this  mixture  at  a  time,  and  after  the  lapse  of  about 
50  minutes  the  charge  was  drawn  and  a  fresh  one 
introduced. 

In  the  first  set  of  experiments,  the  gases  were  passed 
through  one  contact  chamber  only,  and  the  apparatus  was 
worked  at  a  bright  red  heat.  The  average  yield  of  products 
from  100  lb.  of  the  above  compound  were  : — 

700  cub.  ft.  of  gas. 

25  galls,  of  ammonia  water  (yielding  385  grs.  of  sulphate 

per  gallon). 
2-45  lb.  of  neutral  tar. 

In  the  second  set  of  experiments,  the  gases  were  passed 
through  two  contact  chambers,  and  the  apparatus  was 
worked  at  a  visible  red  heat.     The  average  yields  were  : — 

830  cub.  ft.  of  gas. 

18J  galls,  of  ammonia  water  (yielding  575  grs.  of  sulphate 
per  gallon). 

8-47  lb.  of  neutral  tar. 

The  third  set  of  experiments,  using  two  contact  chambers 
and  employing  a  bright  red  heat,  yielded  the  following 
results  : — 

816  cub.  ft.  of  gas. 

IGj  galls,  of  ammonia  water   (yielding  670  grs.  sulphate 

per  gallon). 
1  '44  lb.  of  neutral  tar. 

The  gas  obtained  was  found  to  be  sufficient  to  supply 
about  one-half  of  the  total  heat  required  to  run  the 
apparatus. 

The  resulting  neutral  tar  was  found  to  be  soluble  in 
naphtha  to  the  extent  of  about  65  per  cent.,  but  other 
characteristics  will  be  referred  to  later. 

The  results  of  the  above  experiments  when  calculated  on 
100  lb.  acid  sludge  are  shown  iu  Table  I. 


Table  I. 

Experiment.. 

1st  Set. 

2nd  Set. 

3rd  Set. 

Sulphate     ammonia     (at 

25'76  per  cent.  NH3). 

(soluble  in  naphtha  . 
Tar} 

(.insoluble  in  naphtha 

Lb. 
2  'lit! 

3-00 

1'90 

1,400  cub.  ft. 

Lb. 
S'U5 

irso 

5-14 
1,660  cub.  ft. 

Lb. 
3'0'i 

2  '05 

0-81 

1,632  cub.  ft. 

In  determining  the  yield  of  sulphate  of  ammonia,  the 
titration  test  only  was  not  relied  upon,  hut  the  sulphate 
of  ammonia  was  crystallised  out,  dried,  and  its  strength 
determined. 

Table  I.  shows  plainly  that  both  a  high  heat  and  ample 
contact  surface  are  necessary  for  the  complete  decomposition 
of  the  neutral  tars,  and  it  also  shows  that  double  the  contact 
surface  with  a  lower  heat  is  not  so  effective  as  a  higher  heat 
and  half  the  contact  surface,  thus  making  it  clear  that  a 
high  heat  is  essential  to  the  successful  decomposition  of  the 
neutral  tar.  But  when  the  heat  is  the  same  in  both  cases, 
the  yield  of  neutral  tar  is  halved  by  the  doubling  of  the 
contact  surface  as  is  seen  by  comparing  the  results  of  the 
first  and  third  sets  of  experiments. 

As  the  sulphate  of  ammonia  obtained  from  those  experi- 
ments only  represented  about  16  per  cent,  of  the  total 
nitrogen  contained  in  the  acid  sludge,  and  as  an  accurate 
knowledge  of  the  distribution  of  the  remaining  84  per  cent. 
of  nitrogen  was  indispensable  for  the  successful  conduct  of 
future  experiments,  analyses  of  the  various  products  were 
made  iu  triplicate  and  the  average  results  are  shown  in 
Table  II. 

Table  III.  shows  the  distribution  of  nitrogen  calculated 
on  acid  sludge. 

Table  II. 


Perceu 

tage  of  Nitrogen. 

Product. 

Experiments. 

1st  Bet. 

2nd  Set. 

3rd  Set. 

21-212 
5 -JIM 
5-793 
0-274 

21-212 
5-532 
5-673 
0-457 

Tar  ] 

4-840 
0-249 

Table  III. 


0-3641 
0-1798 

o-iioo 

0-1644 
2-4797 

0-6469 
0-652S 
0-2916 
0-2712 
1-6325 

0-6490 

Tar) 

0-0999 
0-0392 
0-1494 

2-5605 

3  49S0 

3-19S0 

3-49S0 

Nitrogen  determined  in  acid  sludge  =  3  -49S0  per  cent. 
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It  i«  rather  discouragu  Table  III.,  that,  on  an 

■  r  '''"'• 
passes  away 

in  the  gas  without  combining  with   the   hydrogen 

•  ,  f.,rm  ammonia,  and  thai  additioi  surface 
way  the  chemical  union 
It  was  thought  thai  the  use  of   soda  lime 
might  tend  to  bring  abonl  the  desin  d  anion,  and  the  contact 
filled  with  balls  made  of  soda  lime 
the  broken  brick,  bnl  th  results  were  unsatis- 
factory in  ll                   '  the  improvemenl  wa I  sufficient 

liars  of  the 
.., fortunately 
I  and  then  fore  cannol  be  tabulated  with  the  rest 

i|   the  neutral  tar  from  the  above 
experii  i  •  129.      The  tar  was  wholly  Boluble  in 

phide  :    naphtha  dissolved  a 
and  when  the  naphtha  solution  rated  in  the  steam- 

lue  was  left   which  had  a  specific 

.  ..f  11  and  yielded listillation  65 '92  per  cent,  of 

dark  tarry  oil  of  1 '(MS  sp.gr.    This   distillate   bad 

190  C,  and  when  redistilled,  50  per  cent 

290  ( '.     I  bit  redistillation  could   not  be 

Iryness   owing  n>  the  delivery  tube  becoming 

choked    with    a    crystalline    substance    thai    on    further 

examination  proved  t.>  be  an  anthra 

on   of  the   neutral  tar  thai   was    insoluble  in 

oaphth  -  •lid.  but  not  so  brittle,  as  pitch,  and 

i- 1~  I.     It  was  onlj  slightly  soluble 

in  ether,  ana  J  solution  on  evaporation  left  a  thick 

Kti.-k\   residue.    It  was  soluble  in  coal-tar  benzol   to  the 

hi. I  <<n  eva] 

it  was  wholly 

soluble   in   carbon  disulphide.     On   distillation  it  yielded 

.  k  oilj  tai  ^rr. 

Por  thi  p  .  w,  two  or  three  of  thi   S 

oil  companies  have  been  in  the  habit  of  recovering  the  acid 

from  the  acid  sludge,  and  using  the  recovered  aeid  for  the 

immonia.     K vered  acid  is  of 

a  very  dark  arly  the 

whole  of  thi  n  solution!  but  as  soon  as  it  is  nen- 

il  with  ammonia  in  tho  " cracker-boxes,"  th bases 

,  ami  are  now  si  i  ise  as  fuel, 

ibtlesslj  be  obtained  in  quantity 

from  any  of  the-  works  where  thej  are  thus  prod 'I  ■.  and 

in  the  event  of  an)  of  the  members  of  this  Society    being 

d  to  i  arry  on  these  expei  intents,  the)  would  find  ihut 

experimenting  with  oily  basis  presents  less  difficulty  than 

dealing  with  acid  sludge,  which  Latter,  1"  sidi  -   having  to  be 

.  th  lime-waste,  also  has  to  be  introduced    into 

the  retort  by  hand,  whereas  the  retort  could  easil)   be  fed 

with   the   bases   '  tor  worked  by  the 

supcrhi  continuous   and   more   satisl 

ild  tliu-  i».-  carried  on. 

chamb  l .1   ai  a 

the  complete  decomposition  of 

oily   bs  future  expei nt-  should  be  the 

ipable  of   pr I 

union  of  the  free  hydrogen  and  nitrogen,  and  sail 

al  value. 


Disi 

had    always 
I    if  any  thing 
could  bo  dou  •  fuller  ndi 

it  would   be  verj  ndvnntagfous  In  the  n  i 
and  ol  he  w.i~  able  lo  judi  ■   Mi    lt<  ■! 

w |'i  to  him  that  be  h 

lotion  of  the  problem. 

I '     Koim  said  thai  hi  had  written  to  Mr.  Redwood  isking 
lom  b  i  iwers  to 

which  he  Ihu 
In  I  hi  'i  I  to  kn.iw  whi  ther 

the   illuminating  power 

ompotrition  of  the  acid  sludge 

.1  made,  and  it  so.  wbcthi  r  tl  i .  .1  tho 


large  quantity  of  nitrogen  which,  according  to  Table  HI., 
occurred  in  the  g as,  as  these  results,  which  were  taken  by 
difference,  bad  to  account  for  the  greater  proportion  of  the 
total  nitrogen  ' 

had    Mr.    Redwood    any    direct    evidence  that    the 

ammonia  he  obtained  really  was  derived  from  the  ijuinoliiie 

lit. lined  ill  tin-  sludge,  for  one  would  hardly  imagine 

that   such  a  stable  body  as  qninoline  would  be  decomposed 

by  superheated  steam  with  thi   formation  of  ammonia? 

Further,  had  the  author  made  any  detailed  examination 
of  the  tar  obtained  in  the  decomposition,  as  this  could 
throw  much  lif.'ht  on  the  actual  nature  of  the  process  ? 

Mr.  Redwood   replied   that   no   analyses   „f  the  gases 

resulting  from  the  decompositii t  the  sludge  were  made, 

neither  was  the  illuminating  power  of  the  gas  determined 
photometrically,  but  close  observation  of  the  gas  as  it  was 
Darning  in  the  furnace  showed  thai  ii  was  highly  luminous 
when  the  retort  was  newly  charged,  but  gradually  fell  off  in 
luminosity  at  ame  spent,  and  during  about 

In  minutes  bi  fore  the  charge  was  drawn  only  a  blue  Same 
was  i  isible. 

In  regard  to  the  decomposition  of  the  leucoline  bases  by 

the    superheated    st.am.    having   purified    the  crude    liases 

tional   distillations   until    products    of   the    required 

constant   boiling   points  were  obtained,  and   having,  in   so 

doing,  only  met  with  a  loss  of  about  15  per  cut.  (due  to 

tation  ol   coke  and  loasbj  adhesion  of  the  bases  to 

the  botll.  -.  &C.),  il  wa-  evident  that  the  lOBS  -li.mil  to  have 

taken  place  by  decomposing  the  sludge  in  the  retorts  was 
due  to  the  di  composition  of  the  leucoline  bases. 

■   the  nature  and   sources  of  the  aeid  sludge 

lented  with,  he  did   not  think   it   either  possible  or 

thai  the  nitrogen  obtained  as  ammonia  was  derived 

from   any   nitri  substance   other    than   the  leucoline 

baai  s. 

Owing  to  pressui  work,  no  examination  of  the 

nature  of  the  distillates  obtained  from  the  distillation  of  the 

soluble   and   insoluble   (in   naphtha)   tars   resulting    from 

ompositinn  of  the  sludge  were  made,  other  than  to 

in-  thai   the  crystalline  substance  thai  choked  the 

delivery  tube  was  nnthi.. 
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Meeting  held  on  Friday,  1th  November  1890. 


MR.    IVAN    LEVINSTEIN    IN    THE    CHAIR. 


SOME  UNDEVELOPED   INDUSTRIES. 

Br    PETER    HART. 

(Abstract.) 

Mr.  Peter  Hart  gave  a  communication  on  "  some  un- 
developed industries."  He  more  especially  referred  to  a 
species  of  cannel  coal  he  had  observed,  which  was  to  he 
found  pretty  plentifully  in  the  neighbourhood  of  Worsley, 
near  Manchester.  On  comparison  with  some  Wigan  cannel 
of  similar  appearance,  by  distillation  and  other  tests,  he 
found  great  resemblance"  to  subsist  between  the  cannels, 
both  as  to  chemical  character  and  also  as  to  yield  of 
products. 

He  suggested  the  utilisation  of  the  cannel  and  shale  for 
the  production  of  oils,  as  practised  in  Scotland. 

The  other  suggestion  related  to  the  possible  propriety  of 
the  cultivation  of  the  potato  in  Ireland  not  only  for  food, 
but  also  for  the  production  of  starch,  farina,  &c,  so  largely- 
used  by  Lancashire  calico  printers  and  others. 


Meeting  held  on  Friday,  6th  February  1891. 


MR.    IVAN    LEVINSTEIN    IN    THE    CHAIR. 


THE  PRACTICAL  APPLICATION  OF  MAGNESIA 

CEMENT. 

BY    CARL    OTTO    WEBER,    PH.D. 

The  name  of  cement  is  applied  to  a  certain  class  of  chemical 
compounds,  which,  when  in  the  form  of  a  tine  powder  mixed 
with  water,  within  a  certain  time  form  a  solid  homogeneous 
mass  of  stonelike  appearance  and  great  hardness.  One 
ilas-  of  these  cements,  which  we  may  roughly  term  alumina- 
lime  silicates,  has  developed  into  an  industry  of  the  highest 
importance  producing  millions  of  tons  every  year,  although 
it  is  hardly  70  years  since  the  beginning  of  the  manufacture 
of  these  products  on  a  large  scale.  The  literature,  scientific 
and  technical,  of  this  branch  of  chemical  manufacturing  is 
of  extraordinary  dimensions,  which  is,  however,  not  very 
astonishing  if  we  consider  on  the  one  hand  the  commercial 
importance  of  the  article,  on  the  other  hand  the  very  great 
complexity  of  this  matter  from  a  scientific  point  of  view. 

There  exists  however,  besides  the  silicate  of  lime  cements, 
a  very  great  varietj-  of  other  cements,  some  of  which  are  used 
iu  workshops  every  day,  but  offering,  neither  commercially 
nor  scientifically,  much  to  interest  us.  As  competitors  with 
the  alumina-lime  silicates  they  are  altogether  out  of  the 
question.  But  there  is  a  class  of  cements,  the  magnesia 
cements,  which  certainly  are  deserving  of  more  attention 
than  has  been  paid  to  them  up  to  now,  although  I  do  not 
mean  to  say  that  the)'  will  ever  rival  ordinary  cement  in  any 
considerable  degree.  But  on  the  other  hand  there  can  be  no 
doubt  that  these  cements  might  easily  find  a  considerable 
sale,  so  soon  as  the  means  are  found  to  overcome  certain 
unwelcome  properties  of  them,  which  are  the  main  impedi- 
ment to  their  use. 

The  hydraulic  properties  of  magnesium  oxide  have 
been  discovered  by  Vical,  the  same  man  who  may  be  con- 
sidered the  founder  of  the  silicate  of  lime  cement  industry. 
Vical  observed  that  freshly  calcined  magnesia  hardens  in 
contact  with  water,  an  observation  which  was  confirmed  by 
Macleod,  but  neither  of  the  two  seems  to  have  followed  up 


this  experiment  any  further.  The  matter  rested  for  more 
than  forty  years,  when  Deviile  discovered  that  magnesia, 
obtained  from  chloride  of  magnesium  by  calciuation,  and 
carbonate  of  lime  formed  a  cement,  which  under  water  sets 
to  a  mass  in  its  outer  appearance  very  much  like  marble,  but 
considerably  surpassing  this  material  in  hardness.  Deviile 
found  that  the  hardness  these  cements  attain  depends  largely 
upon  the  density  of  the  magnesia  used.  Magnesia  salts 
precipitated  with  alkalis  yield  a  magnesia  of  great  hardness, 
forming  cements  of  a  very  poor  quality,  whereas  the 
magnesia  obtained  from  chloride  of  magnesium  by  calcina- 
tion is  of  great  density.  To  use  Deville's  method  for  the 
production  of  this  cement  on  a  commercial  scale  is  out  of 
the  question  for  economical  reasons.  But  considering  the 
composition  of  Deville's  cement,  magnesia  and  carbonate 
of  lime,  it  is  not  surprising  that  experiments  have  been  made 
with  a  view  to  utilise  dolomite,  a  natural  magnesia- 
lime  carbonate,  for  the  manufacture  of  the  product  in 
question.  If  dolomite  is  heated  to  a  temperature  below  red 
heat  the  carbonic  acid  of  the  magnesia  carbonate,  but  not 
of  the  lime  carbonate,  is  given  off  and  the  resulting  product 
is  Deville's  cement.  On  further  investigation  of  this  matter, 
Crace  Calvert  found  that  the  hydraulic  properties  of  this 
cement  increase  with  the  proportion  of  magnesia  which  it 
contains,  and  that  in  strength  and  durability  it  is  equal  to  a 
good  average  Portland  cement.  This  standard,  however, 
was  subsequently  contradicted  by  Erdmenger,  who  found 
these  dolomite  cements  very  much  inferior  to  the  average 
Portland  cements. 

The  interest  which  this  class  of  magnesia  cement  at  one  time 
attracted  by-and-by  subsided,  and  to-day  the  question  of 
dolomite  cements  has  sunk  nearly  into  oblivion.  If  we 
take  into  consideration  that  dolomite  cements  could  be 
profitably  produced  at  about  two-thirds  of  the  price  of 
Portland  cements,  it  is  obvious  that  their  qualities  must  be 
of  such  an  unsatisfactory  kind  as  to  render  them  unfit  for 
successful  competition  with  the  silicate  of  lime  cements. 

At  about  the  same  time  Deviile  made  his  researches  on 
the  magnesia-lime  carbonate  cements,  Sorel  discovered  his 
magnesia  cement,  which  he  described  as  magnesium  oxy- 
chloride.  He  produced  it  by  forming  a  paste  from  a  finely- 
ground  magnesium  oxide  and  a  solution  of  macnesium 
chloride  from  30  to  70  per  cent,  strong.  This  cement, 
which  sets  tolerably  quickly,  forming  a  very  hard  mass 
considerably  harder  than  marble,  gives  extraordinary  high 
figures  in  the  crushing  test,  and  possesses  a  tensile  strength 
equal  to  nearly  one  ton  per  square  inch,  which  is  about 
three  or  four  times  the  tensile  strength  of  a  good  Portland 
cement.  It  has  the  further  advantages  of  being  fairly  cheap, 
producing  splendid  concretes  with  as  much  as  10  times  its 
own  weight  of  indifferent  materials,  and  having  a  beautiful 
white  colour,  so  that  it  appears  scarcely  doubtful  that  if 
magnesia  is  going  to  win  a  place  amongst  the  important 
eements,  it  will  be  in  the  form  of  Sorel's  cement  or  some 
improvement  thereon. 

One  of  the  most  important  items  to  be  observed  with 
magnesia  cement  is  to  use  a  magnesia  of  great  density  and 
as  free  as  possible  from  carbonic  acid.  A  few  per  cent,  of 
carbonic  acid  absorbed  by  the  burnt  and  powdered  magnesia 
are  sufficient  to  so  considerably  interfere  with  its  action  as 
to  render  it  absolutely  useless.  The  reason  of  this  is,  not 
that  the  magnesium  carbonate  formed,  by  its  chemical  proper- 
ties, prevents  the  formation  of  a  cement  from  the  unchanged 
magnesia  on  the  interaction  of  the  solution  of  chloride  of 
magnesium,  but  that  the  magnesium  carbonate  envelopes  each 
particle  with  a  film  entirely  indifferent  against  magnesium 
chloride,  and  although,  in  the  centre  of  each  such  particle, 
the  cementation  takes  place,  that  outside  film  of  carbonate 
prevents  the  action  from  particle  to  particle,  i.e.,  the 
agglomeration  of  the  whole  mass.  A  few  days'  exposure 
of  the  magnesia  to  the  atmosphere  are  quite  sufficient  to 
make  this  substance  unfit  for  use. 

The  magnesium  chloride  used  for  Sorel's  cement  is  the 
ordinary  product  as  it  is  used  largely  iu  textile  industries. 
It  is  sold  in  casks,  in  which  it  forms  a  solid  block  of  white 
colour  and  crystalline  texture,  containing  about  48  per  cent, 
of  pure  MgClo.  Of  this  salt  Sorel  recommends  the  use  of  a 
solution  from"  30  to   70  per  cent,  strong,  but  I  found  the 
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ifactory  the  stronger  the 
.1  consequently  I    always   use   ,-olutions 
alioi.-  JO  per  cent. 

If  fr,,m  i.  ii  an  ho  per  cent,  solnl 

-mil]  chloride  .i  paste  i-  formed,  ii  «i>  witbh 

irhite  man,  the  hardness  <>f  which  still 

days.    The  time  of  setting  to 

extend  depends  upon  the  temperature  ;n»l  the  moisture  of 

me  the   experimenl    is  made,  high  tem- 

l  little  moistnre  considerably  accelerating  the 

low   temperature  mid  moist  atmosphere 

show  a  decidedl]  restraining  inflni 

•  if  magnesia  and  magnesium  chloride  are 
„f  ii„  the  qualities  of  the  i 

,'  the  cement  produced  was  the  hardei  the 

r  the  solution  of  magnesium  chloride  used,  and  this 

-  ;ilr.  adj  pointed  out  bj  Borel  himself.    This  might 

limpli  ilmi  'he  hardness  of  this  cement  could  be 

improved  bj  increasing  the  proportion  of  magnesium  chloride 

which  enters  in  the  composition.     Bui  this  is  not  so.     The 

that  in  working  the  cement  with  an  BO  percent, 

solution  of  magnesium  chloride,  thi 

th  increasing  proportions  of  the  chloride.     The 
follon  inn, hi-  -Im>w  thii  I]  ■  — 


MgO 

M.-i 

SO  per  <"•  lit.  Sol. 

Strength 
per 
Inch  Square. 

r 
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! 
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10 
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1,028 

1 

1 1 

11 

.portion  of   i 
,    rt  ■•!  water  »  without  tin-  thi 

.  and  had  no  plasticity. 

bows  distinctly  enough  thai  :i  mere  increase  in  the 

proportion  of  the  magnesium  chloridi  mental  ti>  the 

cement,  a  fad  which  becomes  stifl  more  prominent  Bome 

■.  r  the  cxp<  nun  nt.  when  Brsl  hair-cracks  appear  "ii 

i    sample,  which   in  due   tu levelop    into    gaping 

Assures,  owing  to  a  swelling  <>f  the  cement  after  setting. 

Samples  'i  and   •   show  the  same  phenomen only  in  u 

somewhat  smaller  degree,   the   amount   of  swelling 

tlj  in  proportion  to  the  amount  of  magnesium  chloridi 
the  samples  contain.    Samples  1  and  -  remain   perfi 
any  length  of  tin  ■      I  ■  mil.'  these  facts,  we  must  coma 

t..   ii,,.   conclusion   that    if   the  stronger  chloride  solution 
prodnci  nts  than  a  weaker  chloride  solution, 

tin-  not  due  to  thi  chloride, 

but  to  the  decrease  "f  the  water  of  the  solution.     1 

inclusion  is  bon ut  bj  another  serii 

So.  I  "t   thi   on  rious  serii  -  showed 
the  highest  tensih  ad  stabihty,  and  to  find  out  the 

influence  "t   water,  or  what  com*  I  to  tin'  same,  ol   so 
nf   magnesium  chloride  less   than    B0    pel    cent,  strong,  1 
added  to  thi  menl  mixtures  varying  quantities  ol 

■  : — 


Water. 

-  rrnetll 
Inch  6 

10 

: 

0 

T 

ID 

l 

1.7-1 

8 

m 

a 

•j 

» 

n 

3 

'.  and  7  teal  wc  n  onlj  made  to  t  heck  the  com 
of  the  tests  Nos.  I  to  6,  and  are  ii  ordanoewhh 

ili,  in.  contains  the  same  proportions  of  d 

and  magnesium  chloride  .i-  t.  -t  No,  7,  but  double  the  quantity 


of  water,  and  the  result  is  a  cement  not  half  as  strong  as 
the  latter;  and  still  worse  is  No.  9  with  S  parts  of  water, 
notwithstanding  the  fact  that  the  quantity  of  magnesium 
chloride  is  the  same  in  each  of  the  three  samples.  Sample 
No.  7  never  shows  any  swelling  or  hair-cracks,  but  the 
samples  No  -  i  id  No.  9  are  in  this  respect  as  had  if  not 
worse  than  samples  No.  I  and  No.  5. 

These  results  Bhow  that   the  water  of  the   solution  of 

magnesium  chloride  plays  a  very  important  part  in  these 

cements,  and  acts  not  simply  as  a  solvent.     This  is  further 

shown  by  the  fact  that  a  solution  of  magnesium  chloride  in 

absolute  alcohol  does  not  form  any  cement  with  magnesia, 

nn  matter  how  long  it  is  in  contact  with  it,  as  long  as  the 

moisture  ol  the  air  is  excluded.   Sorel  considered  bis  cement 

simply  as  an  oxyi  magnesium,  but  this  compound 

verj   probablj   does  not  exist  at  all.     All  the  samples   I 

described  contain  a  very  considerable  qnantity  of  water,  of 

which  onlj  a  rerj  -mall  part   is  given  off  at  100°  C.j  and 

even  at  200  C.  not  more  than  70  per  cent,  of  the  total  water 

ih.    cement   contains   expelled.      Prom   this   we   have   to 

ide  that  the  setting  of  Borel's  magnesia  cement  is  one 

ami  the  -aim  proc —  as  the  setting  of  Die  Portland  cements. 

,.,.,   assimilation    of    water,   this    process   of  assimilation 

evidently  being  facilitated  by  the  presence  of  magnesium 

chloride.     According  to  this,  we  shall  bave  to  describe  this 

cement  as  bydroxycbloride  of  magnesium.     Bender,  to  my 

knowledge,  was  the  lirst  to  point  this  out    Bender  evidently 

used  a  magnesium  chloride  solution  containing  about  5Q  per 

cent.  Ml'1  I   Gaq.,  as  the  composition  answered  the  formula 

iii       17  !l_,<>.    This  cement  lost  3  1 1  _<  >  in  the 

at  ordinary  temperature,  9  H)0  at  100  C,  11  II* » 

On  treating  the  cement  with  cold  water,  it  lost 

.  ami  the  composition   of  the   remainder  answered 

the   formula  Mgt  I     I    9  MgO   f  :M  11. 1 1.      Boiling   water 

ignesium   chloride  entirely,   resulting  in   a 

e, 'in,  m  nl   the  formula  2  MgO,  8  HjO,  and  Bender  further 

add-  thai  neither  the  treatment  with  cold  nor  with  hot  water 

has  an]  destructive  effect  upon  the  agglomerated  cement, 

Mj  experiments  do  not  corroborate  this  statement,  nor  is 

it  in  accordance  with  tin-  results  of  the  experiments  made 

mi  a  Is  -  mil  Sorel's  cement.     It  is  perfectly  correct 

that  water  extracts  MgCLj  from  the  cement,  which  a-similatcs 

a  proportionate  amount  of  water,  but  this  reaction  invariably 

destroys  the  agglomeration  of  the  cement;  still  more  so  if 

boiling  water  be  used.     This  effect,  produced  by  the  action 

of  water,  makes  Sorel's  cement  utterly  useless   for  outdoor 

pur| -,  where  it  would  be  exposed  to  the  influence  of 

atmospheric  moisture, and  on  that  -cure  failed  all  experiments 

on  a  large  scale.    The  Union  stone  Company  in  Boston, 

\  .  a-,  ii  Sorel's  cement  for  the  manufacture  of  artificial 

■tones  and  emery  wheels,  and.  as  far  a-   1  am  aware,  the 

ial    stones    were    a    failure.     How   the    iimn    wheels 

l  out  i- mil   stated,  but  I  am  afraid  the  results  wen 

nut   verj    gratifying,  as   nn   own  experience  showed  that 

-.  wheels  made  from  Sorel's  cement  are  rather  dangerous 

in  use,     The]  ma]  for  Borne  tunc  run  right  enough,  and 

work    extremel]    well,  but    they  suddenly   hurst    withonl 

an]    ippareni   cause.     These  verj   seriotu  drawbacks  are 

sufficient   explanation   that  Sorel's  cement,  in   spite  of  its 

cheap  puce  and  other  advantages,  is  very  little  used, 

teadof  the  magnesium  chloride,  a  substance  could 
he  found  winch  would  form  an  insoluble  compound  with 
it  the  same  time  have  the  same  active 
propcrtii  -  « ith  regard  to  the  hydration  of  the  magnesia,  all 
iwbacka  could  at  once  cease  to  exist  and  no  doubt 
th,-  magnesia  cement  would  forthwith  take  ii-  platx 
cement  of  the  tir-i  order,  admirably  adapted  for  the 
manufacture  of  artificial  stones  for  building,  ornamental,  and 
a  number  of  other  purposes,  Already  Sorel  hinted  that 
magnesium  chloride  might  be  dispensed  with  and  other  com- 
pounds need  instead, hut  at  the  same  time  he  did  not  mention 
any  oompound  better  suited  to  the  purpose  than  magni  sium 
chloride.  I  experimented  with  chloride  of  potassium  and 
chloride  uf  sodium,  both  of  which  act  in  a  similar  way  us  the 
chloride  ol  magnesium,  but  certainly  with  uo  better  results. 
'the  chl  thi  ail, alio,    earths  do  not   answer  at  nil, 

an)  "t  the  sulphati  -  "i  the  alkalis  or  alkaline  earths. 
lint  there  is  a  decided  action  by  silicic  acid,  or  such  of 

the  silicate"   which,  being   treated   with    hydrochloric    acid, 
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produce  gelatinous  silicic  acid.  I  experimented  with 
powdered  flint,  infusorial  earth,  hydrated  silicic  acid,  and 
anhydrous  silicic  acid,  the  two  last-named  produced  from 
a  solution  of  silicate  of  soda  by  addition  of  hydrochloric 
acid.  The  silicates  I  used  were  silicate  of  soda,  silicate  of 
mao-nesia,  and  silicate  of  lime.  Powdered  flint,  as  will  be 
expected,  showed  extremely  little,  if  any,  action,  although 
it  had  been  most  carefully  incorporated  to  the  magnesia ; 
the  cement  it  produced  took  a  considerable  time  in  setting, 
and  was  only  moderately  strong.  Infusorial  earth  gave 
considerably  better  results,  the  cement  setting  very  quickly 
and  showing  considerable  hardness  and  strength.  Hydro- 
silicic  acid  acted  so  suddenly  that  it  was  past  the  maximum 
of  its  action  before  it  was  properly  mixed  with  the  magnesia. 
Precipitated  anhydrous  silicic  acid  proved  the  best  of  the 
series,  producing  after  10  hours'  setting  a  very  hard  and  in 
every  respect  very  strong  cement  of  perfectly  white  colour. 
Silicate  of  soda  forms  with  magnesia  a  paste  which  very 
soou  hardens,  without,  however,  producing  a  cement  of  any- 
remarkable  properties.  The  silicates  of  magnesia  and  lime 
behave  very  much  like  the  soda  silicate,  but  take  a  longer 
time  to  set  than  the  latter.  Of  the  whole  series  the  pre- 
cipitated anhydrous  silicic  acid  showed  to  best  effect,  and 
was  further  proceeded  with.  A  series  of  experiments  was 
made  to  ascertain  the  best  proportion  of  magnesia  and 
silicic  acid  : — 


No. 

MgO 

SiO, 

Time  for  Setting,  Tensile  Strength 
in  Hours.         per  Inch  Square. 

in 

100 

5 

SI 

211 

11 

100 

7 

24 

313 

12 

100 

10 

15 

780 

IS 

100 

15 

11- 

1,300 

11 

100 

22-5 

12 

992 

15 

100 

SO 

19 

510 

To  get  reliable  results  it  is  necessary  to  incorporate  the 
silicic  acid  with  the  magnesia  as  carefully  as  possible, 
otherwise  the  repetitions  of  one  and  the  same  test  may 
nearly  as  widely  differ  in  the  figure  representing  the 
tensile  strength,  as  any  of  two  of  the  above  tests  differ 
from  each  other. 

This  shows  that  about  15  per  cent,  of  silicic  acid  are 
required  to  give  the  best  result  as  regards  the  strength  of 
the  cement.  Test  No.  14  was  quicker  in  setting,  but 
considerably  weaker.  But  even  No.  15,  the  strongest  of  the 
series,  remains  considerably  behind  the  figures  we  found  for 
the  magnesium  chloride  cements ;  but  on  the  other  hand, 
these  cements  made  with  silicic  acid  are  perfectly  indifferent 
against  water,  cold  or  hot,  and  under  no  circumstances 
begin  to  swell  after  setting.  But  a  difficulty  in  the  practical 
use  of  these  cements  would  be  their  very  great  liability 
to  become  inert  so  very  soon  after  exposure  to  the 
atmosphere.  Two  or  three  hours'  exposure  I  found  quite 
sufficient  to  nearly  annihilate  the  hydraulic  properties  of 
this  cement  mixture.  This  is  certainly  a  very  serious  draw- 
back, as  in  practical  use  it  would  mean  a  great  deal  of 
waste ;  but  it  can  be  overcome  simply  by  mixing  the  silica- 
magnesia  cement  with  a  solution  of  magnesium  chloride 
instead  of  water.  The  cement  thus  formed  sets  in  about 
10  hours,  and  forms  an  extremely  hard  mass,  which  in 
strength  even  surpasses  Sorel's  cement  without  sharing  the 
unwelcome  properties  of  the  latter.  Water  takes  up  magnesium 
chloride  from  this  cement  as  from  Sorel's,  but  no  expansion 
is  noticeable.  Treatment  with  cold  water  is  quite  sufficient 
to  extract  all  the  magnesium  chloride,  the  place  of  which  in 
the  cement  is  taken  by  water  hydrating  the  magnesia. 

The  admixture  of  silicic  acid  with  Sorel's  magnesia 
cement  makes  the  latter  closely  related  to  the  hydraulic 
mortars  as  well  as  the  Portland  and  Roman  cement,  as  the 
formation  of  a  hydraulic  magnesium  silicate  in  that  mixture 
is  beyond  doubt.  On  treatment  of  this  new  cement,  after 
setting,  with  hydrochloric  acid,  it  slowly  decomposes.  The 
whole  of  the  magnesia  and  about  30  per  cent,  of  the  total 


silicic  acid  contained  in  such  a  cement  are  in  solution,  the 
rest  of  the  silicic  acid  appearing  in  the  gelatinous  state. 
The  best  proportions  for  the  preparation  of  this  new  cement 
1  found  to  be — 

100  magnesia. 
1 5  silicic  acid. 
90  magnesium  chloride  solution,  80  per  cent. 

This  cement  is  of  a  tensile  strength  equal  to  1,78S  lb.  per 
inch  square,  the  most  important  part  being  the  mixing 
of  the  magnesia  and  silicic  acid,  which  must  be  done  as 
carefully  as  possible.  Absorption  of  carbonic  acid  previous 
to  use  to  the  extent  of  about  2  per  cent,  has  scarcely  any 
effect  upon  it,  a  larger  proportion  acts  in  precisely  the 
same  manner  as  in  the  other  magnesia  cements,  and  must 
be  avoided. 

The  practical  application  of  a  magnesia  cement  free 
from  the  defects  pointed  out  above  will  be  very  great 
indeed,  owing  to  its  cheapness,  remarkably  fine  colour  and 
great  agglomerating  capacity,  many  times  surpassing  that 
of  Portland  cement.  As  far  as  my  personal  experience 
goes  magnesia  cement  is  a  material  of  the  first  order  for 
the  manufacture  of  artifical  stones  for  ordinary  building 
and  ornamental  purposes,  for  the  manufacture  of  emery 
wheels,  and  for  the  production  of  artificial  lithographic 
stones.  Only  in  the  first  of  these  applications  named  it 
can  be  said  to  enter  into  competition  with  Portland  cement, 
the  other  applications  being  altogether  beyond  the  scope 
of  the  latter.  Whether  magnesia  cement  will  ever  be 
capable  of  competing  with  Portland  cement  in  general 
concreting  work  and  constructions  under  water  I  am  hardly 
able  to  give  an  opinion  yet,  but  it  may  interest  you  to  hear 
that  I  employed  it  successfully  for  the  construction  of 
engine  beds,  the  results  also  from  an  economical  point  of 
view  being  highly  satisfactory. 

The  materials  which  can  be  utilised  for  the  manufacture 
of  artificial  stones  from  magnesia  cement  are  preferably 
such  containing  silica  or  silicates.  Sand,  crushed  granite, 
porphyry,  glass,  Yorkshire  and  Cheshire  sandstones,  and  the 
like  answering  very  well.  The  quantity  of  cement  to  be 
used  depends  very  little  on  the  chemical  nature  of  the 
filling-up  material,  but  is  very  considerably  influenced  by 
the  coarser  or  finer  granulation  of  the  materials  used.  The 
strengths  such  mixtures  attain  is,  however,  quite  independent 
of  the  degree  of  granulation,  as  under  all  circumstances  we 
are  able  to  produce  from  any  of  the  above  filiing-up 
materials  with  magnesia  cement  a  composition  very  much 
stronger  than  the  cement  itself.  This  seems  a  very  remark- 
able fact,  and  a  few  examples  may  serve  to  illustrate  it.  I  used 
in  the  following  series  of  experiments  emery  simply  because 
this  material  is  readily  obtaiuable  crushed  to  a  number  of 
standard  sizes,  the  grains  varying  in  size  from  J  of  an  inch 
(emery  No.  6)  to  ^i^  of  an  inch  (emery  No.  200  or  emery 
flour).  The  samples  were  always  tested  one  week  after  they 
had  been  made,  as  it  wras  found  that  after  this  time  they 
gain  in  four  mouths  about  5  per  cent,  only  in  strength. 

This  series  clearly  shows  the  remarkable  fact  above 
referred  to,  i.e.,  that  mixtures  of  magnesia  cement  and 
indifferent  mineral  materials  produce  compositions  at  least 
as  strong  as  the  cement  itself,  and  eventually  twice  as  strong. 
But  this  result  is  subject  to  certain  conditions,  the  most 
important  of  which  is,  that  the  cement  mixture  used  must 
be  such  as  to  allow  each  particle  of  the  filling-up  material 
to  be  got  perfectly  coated  with  it,  after  which  the  mixture 
must  remain  of  a  rather  moist,  not  dry  and  sticky, 
appearance.  There  are,  of  course,  two  ways  of  arriving  at 
this  end,  the  one  being  to  use  a  rather  thin  flowing  cement 
mixture  to  start  with,  or  to  use  a  larger  quantity  of  a  dryer 
cement  mixture.  Of  these  two  ways,  I  found  the  first  to 
give  the  better  result.  The  strongest  cement  mixture  I 
produced  is  No.  1,  viz.,  10  parts  of  magnesia  and  6  of 
magnesium  chloride  solution :  these  proportions  produce  a 
very  dry  mixture,  and  you  wdl  see  that  in  combination  with 
emery  it  yields  a  composition  very  much  inferior  in  tensile 
strength  to  a  similar  combination  made  with  No.  3  cement, 
although  the  latter  in  its  pure  state  is  Very  much  weaker 
than  No.  1.  Experiments  Nos.  16, 17,  and  1 8  all  contain  the 
same  cement  mixture,  but  you  see  how  the  strength  is 
increased  simply  by  using  larger  proportions  of  it,  that  is 
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makin"  the  combined  mixture  of  cement  and  emery  i 
The  importance  of  thii  '  ■»  better  illustrated  try 

:,;.     V„u  will  notice  that  the 
.,N-.-.  I6,20,and23,  sho« 

tail,, IT  in  strength  corresponding  to  the  Bner  granulation 

of  the  emery,  but  in  ■  •■  ''"    "'  I""r  eent.com- 

22,  and  25,  show  ihe  same  strength.     By 

re  than  '  iru   "." 

me  in  strength  is  obtained ;  on  the  contrary  it 
percent,  the  001 

.v  the  same  strength  u  th. Responding  pure 

nery  Hour,  fa  mi  the  excepUon  of   the 

iti  maximum   strength  with  60  p< 
attains  the  >ir.-n-th  wo  could  obtain  with 

■     material,   but   on   il ther   hand   we   reach   the 

minimum  strength,  thai                    gth  of  the  pur.-  cement 
only  in  ■  men!  and  emery  flour. 


( Vim-nt  No.  1  forming  an  exceedingly  stiff  paste,  it  is 
quite  clear  that,  although  it  is  about  the  strongest  m 
cement  which  ran  be  produced,  it  will  never  give  satisfactory 
results  in  combination  with  indifferent  materials.  Of  course 
it  might  appear  that  its  excessive  stickiness  by  addition  of 
wat.r  could  be  so  reduced  a>  to  give  it  the  required  fluidity, 
lint  if  you  look  at  experiment  No.  28,  which  represents  the 
i  compound  I  could  obtain  under  these  conditions, 
you  will  see  that,  although  it  is  much  stronger  than  the 
corresponding  experiment  No.  19,  still  it  remains  consider- 
ably behind  tl  of  the  pure  cement.  This  might 
still  be  accounted  for  by  deficient  fluidity,  and  no  doubt  it 
is ;  hut  by  adding  more  water,  as  in  experiment  No.  29,  you 
see  that  the  result  shows  the  contrary  of  an  improvi 
This  is  evidently  due  to  the  detrimental  influence  of  the 
water,  shown  by  the  experiments  B  and  '.'.  and  also  by 
which  otherwise  corresponds  to  Xo.  18. 
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,  trength  of  compounds  of  ma 

that   it  i-  rer)  well  adapted  tor  tin- 
.  rv  wheels,  and  indeed  it   has  been  used 

for  this  purpose  for  some  ti ;  but  such  an  i  mery  wheel  is 

.  nongh  in  us.-  tor  reasons  I  point  d  out  before, 

lf_  I,,,,,.  men!  the  silica  magnesia 

i. -tinned,  the  wheels  produoed  are  of  remark- 

,t  perhaps  the  I  merj  wheels 
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.hi.,  r  a»  cohesive  matter.    The  proporl f  cement 

i„  d„  eater}  wbecht  ought   not  to  !»■  less  than 

0 
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the  manufacture  of  null 
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millstones   are,  in  hardness,   lasting  quality,  and    general 
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for  thl  i  Hiding 
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extensive!)  fot  the  shelling  ol 

Ihe  future  of  il..  i.  to  lie 

in  it-  application  for  the  manufacture  of  artificial  building 
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a   r.  iniirkiibiy  strong  stones,     Nearlj 
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stones  from  s,,i,l  cement  are  concerned,  this  question  must 
he  aii-wend  in  the  negative;  but  stones  made  from  the 
'  lagnesia    cement    withstood   the    influence  of   the 
atmosphi  ei  12  months  without  showing  the  slightest 

si^'ii  of  deterioration.  Amongst  the  specimens  I  brought 
here  to-night  you  will  find  some  which  have  been  exposed 
for  a  considerable  period  without  in  anyway  looking  the 
worse  for  it. 

A  f,w  experiments  which  1  made  with  a  view  to  produce 
artificial  lithographic  stones  proved  very  successful,  in  so 
far  a*  thi  [  i  Main,  il  behavi  d  in  practical  use  in  every 

like  the  natural  lithographic  stones  from  the 
Bavarian  quarries,  but  it  did  not  yield  the  same  number  of 
impressions  as  the  latter.  This  difficult] .  however,  1  consider 
not  very  difficult    to  overcome,  a*   il  I  DM  I"  I"'  a 

of  the  absorbing  qualities  of  the  stone.  The 
artificial  production  of  these  stones  would  be  a  matter  of  no 
small  commercial  importance,  as  up  to  now  the  trade  in 
lithographic  stones  is  monopolised  by  the  Bavarian  quarry 

own,  r-. 

hi-,  l  SSIOlf. 

Mr.  J.  i'miiii:   1 : 1 1 1    asked  if  the  author  was  a 
■  at-  widely  circulated  in  the  continental  and 

English  papers,  with  regard  to  the  great  danger  of  magnesia 
in    Portland   cemi  at     If   magnesia  cement    possesses   the 
i    properties    which    the    author    claims    for   it,  why 
should  it-  presence  be  objectionable  in  Portland  cemi  nt  f 

Hr.  \Vti-.i  il.  in  reply  to  -i  \ ■  r.,1  questions  raised  in  the 
discussion,  said  with  regard  to  Mr.  Han'-  remarks  be  did 
not  think  magnesia  cement  would  enter  into  competition 
with  ordinary   cements,  as   in   the  iir-t  instance  ii  was  a 
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little  more  expensive  than  Portland  cement,  and  it  applied 
to  quite  a  different  class  of  uses,  such  as  the  manufacture 
of  building  stones,  emery  wheels,  ornamental  stones,  and 
similar  articles  for  which  ordinary  cement  was  rather 
unsuitable.  He  had  seen  the  article  referred  to  by 
Mr.  Carter  Bell  in  some  of  the  English  technical  papers 
on  the  subject  of  magnesia  in  cement,  but  this  had  no 
bearing  on  the  magnesia  cement  in  question.  The  detri- 
mental effect  of  magnesia  on  Portland  cement  was  due  to 
the  fact  that  the  hydration  of  the  Portland  cement  had 
come  to  a  standstill  when  the  hydration  of  the  magnesia 
was  taking  place,  and  as  this  was  accompanied  by  a 
swelling  of  the  magnesia  the  result  was  a  destruction  of  the 
hardened  Portland  cement.  With  regard  to  the  composition 
of  the  magnesia  cement,  the  prevailing  idea  was  that 
magnesia  cement  was  oxychloride  of  magnesium.  This, 
however,  was  not  the  case,  as  pointed  out  in  the  paper. 
The  presence  of  magnesium  chloride  in  the  cement  after 
setting  appears  to  be  only  accidental,  and  the  composition 
of  the  set  cement  was  simply  that  of  hydroxide  magnesia. 
With  regard  to  the  action  of  sea-water  on  ordinary  cement, 
he  found  it  to  have  a  very  detrimental  influence,  whereas 
magnesia  cement  was  not  affected  by  it.  After  the  extraction 
by  water  of  the  magnesium  chloride  from  the  cement,  the 
cement  showed  if  anything  a  slight  increase  in  strength,  and, 
further,  for  the  amount  of  magnesium  chloride  extracted 
from  the  cement,  a  proportionate  amount  of  water  is 
assimilated. 
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THE  COMPOSITION  AND  DIGESTIBILITY  OE 
GREEN  FODDER  AND  OE  ENSILAGE,  WITH 
NOTES  UPON  ARTIFICIAL  DIGESTION  AS  AN 
ANALYTICAL  METHOD. 

EY  DAVID  WILSON,  JUN.,  M.A.,  F.C.S.,  AND  P.  R.  HARPER. 

Through  the  kindness  of  Mr.  Speir,  Newton  Farm,  Cam- 
buslang,  we  received,  in  iSeptember  1889,  nine  samples  of 
clover,  representing  the  produce  of  separate  plots,  and  one 
sample  of  ryegrass.  These  plots  had  all  borne  the  same 
rotation  of  crops,  and  farmyard  manure  had  been  applied  to 
none  of  them  since  1875,  but  each  had  been  dressed  annually 
with  a  mixture  made  up  on  Ville's  principle  of  omittino-  the 
constituents  in  turn  from  a  complete  artificial  manure.  ^The 
produce  of  each  plot  was  also  kept  distinct  in  the  silo  at 
Newton,  and  samples  of  the  ensilage  from  each  sent  us. 

After  weighing,  the  samples  were  air-dried,  ground  in  a 
mill  to  a  fine  powder,  and  bottled  for  analysis.  In  the 
air-dried  samples,  moisture  was  determined  by  heating  at 
110°  C.  in  a  current  of  dried  air ;  total  nitrogen  by  a  soda- 
lime  combustion ;  and  the  albuminoid  nitrogen  by  the  copper 
hydroxide  method,  using,  however,  twice  the  amount  of  that 
precipitant  recommended  by  Stiitzer.  The  fibre  was  obtained 
by  Henneherg  and  Stohmann's  method.  The  numbers  in 
Table  I.  are  the  means  of  at  least  two,  and  in  some  cases  of 
four  and  six,  determinations.  Duplicate  results  are  <*iven 
for  total  nitrogen  and  albuminoid  nitrogen  to  show  the  limit 
of  error. 

It  is  evident  that  the  composition  of  clover  does  not  vary 
greatly  with  manure.  In  the  above  table  the  plots  are 
arranged  in  the  order  of  weight  of  crop,  and  it  will  be  seen 
generally,  as  the  crop  increases  the  fibre  and  ash  in  the  drv 
matter  increase  slightly,  but  the  percentage  of  albuminoids 
decreases. 

The  composition  of  clover  varies  greatly  with  the  sta°-e  of 
maturity  at  which  it  is  cut,  as  is  seen  from  Table  II.  ^The 
results  of  which  these  are  the  average  were  obtained  by  us 
from  clovers  grown  at  Carbeth. 

That  the  composition  also  varies  with  the  soil  and  climate 
is  evident  from  the  average  albuminoids  in  13  samples  cut 
in  bloom  at  Carbeth  being  lower  than  any  of  the  nine  samples 
grown  at  Newton,  all  cut  at  the  blooming  stage.  As  formerly 
shown  by  one  of  us,*  the  influence  of  manures  on  the 
composition  of  crops  can  generally  be  traced  to  their  action 
in  increasing  succulence  and  reducing  maturity.  Such 
action  is  always  most  evident  with  soluble  nitrogenous 
manures,  and  it  was  therefore,  to  be  expected  that  a  legu- 
minous crop  like  clover,  which  is  not  dependent  on  such  a 
supply,  nor  materially  increased  thereby,  would  show  very 
little  difference  in  composition  with  varying  manurial 
treatment.  Differences  of  climate,  soil,  and  subsoil,  as 
affecting  the  conditions  of  maturity  in  clover  to  a  greater 
extent  than  differences  of  manure,  have  also  a  much  greater 
effect  on  its  quality.  Weight  of  produce,  therefore,  is  the 
only  end  that  need  be  considered  in  manuring  clover,  and 
the  feeding  value  of  the  crop  per  ton  will  depend  on  the 
stage  of  development  at  which  it  is  cut. 

The  ensilage  made  from  these  plots  had  been  90  days  in 
the  silo.  It  was  scarcely  of  the  best  qualit3-,  being  rather 
soft  and  sour.  The  pressure  applied  was  1  cwt.  per  square 
foot  area  of  the  silo,  but  owing  apparently  to  the  succulence 
of  the  clover  the  temperature  did  not  rise  above  125°  F. 
Mr.  Speir's  experience  is  that  130°  F.  is  necessary  as  a 
minimum  to  secure  sweet  silage. 


*  Trans.  Highland  and  Agricultural  Society  for  1886,  pp.  221—239 
aud  151—187  ;  also  for  1SS9,  pp.  1—45. 
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Tabu  I. 

•    EACH    I'l.ilT  AM"   OP   '••->     SAKPLS    Bt] 
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8. 
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1 

■ 
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■  III. 

Ajcalti  ilaoi    madi    ui"M  i  m  ii  Plot  o»  Clovkb   uni  from  Rtzobass. 
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i  continued. > 
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Table  IH— continued. 

Analyses  of  Ensilage  made  from  each  Plot  of  Clovek  and  from  Ryegrass — continued. 


oi 

7. 

19. 

10. 

18. 

17. 

8. 

9. 

Mean  of 

R.ve- 

Clover,    grass. 

Solids  dried  at  110°  0.: 

10'71 

3-20 

40 '50 

20  '91 

9-30 

21  '44 
■TUT 
34-90 
28-72 
11-87 

17-51 
5'C5 
W02 
25 'SI 
10-41 

19-59 

5-27 

36-43 

29-05 

9-06 

18-54 
5-92 
85-96 
29-35 
10-23 

16-08 

3-91 

36-21 

33-13 

10-67 

13-17 
5-83 
39-33 
30-83 
10-84 

12-99 
2-7S 
35 -S3 
37-63 
10-77 

17-38 

4-46 
37 'IS 
30-19 
10-49 

2-SS 
45-73 
36-81 

7-50 

100-00 

100-00 

100-00 

ioo-oo 

ioo-oo 

ioo-oo 

ioo-oo 

ioo-oo 

ioo-oo 

ioo-oo 

O 

8-648 
3-710 

3-891 
3-954 

3-730 
3-681 

3-934 
4-021 

3-941 
3 -886 

3-208 

3-1S7 

3-052 
3-029 

2-534 
2-512 

j-3-494 

2-;su 

fl'5S2 

ll-600 

a 

3-125 
S'181 

3-410 
3-1KI 

2  'SI  13 
2-797 

S-129 

3-139 

2-926 
3-006 

2-010 
2-534 

2-112 
3  -072 

2-079 
2-079 

rl'128 
U-136 

Percentage  of  total  nitrogen,  non-albuminoid 

14-3 
■58 

12-5 
•50 

24-4 
■54 

21-2 
•S3 

2f2 
■63 

19-6 
■51 

30-7 
•62 

17-6 
■78 

20-6 
■63 

28-9 

•43 

The  composition  of  the  clover  silage  from  the  different 
plots  varies  in  the  same  direction  as  the  clover  before 
ensilage.  The  sample  of  ryegrass  was  steminy,  somewhat 
yellow  at  the  bottom,  and  appeared  partially  dried  when 
received.  The  ryegrass  silage,  on  the  other  hand,  being 
compact,  had  retained  its  moisture  during  transference. 

The  ash  or  mineral  matter  is  not  liable  to  change  in  the 
silo  except  so  far  as  its  soluble  portion  may  be  removed  in 
the  juice  expressed  by  the  pressure.     The  produce  of  the 


experimental  plots  was  in  the  middle  of  the  silo.  Assuming 
therefore  that  the  small  amount  of  soluble  ash  lost  in 
expressed  juice  would  be  balanced  by  that  gained,  as 
10O  lb.  of  the  dry  matter  of  the  clover  contained  on  the 
average  9  •  50  lb.  ash,  the  average  amount  of  the  various 
constituents  in  the  ensilage  corresponding  with  this  amount 
of  ash,  and  therefore  with  100  lb.  of  clover  put  into  the 
silo  may  be  calculated  thus  : — 


— 

True 
Albuminoids. 

Non- 
Albuminoid 

Nitrogen 
X  0-25. 

Carbohydrates, 
&c.  (by 

difference). 

Fibre. 

Ash. 

Total. 

Total 
Nitrogen. 

100  lb.  dry  matter  of  clovers,  average  . 

16-47 

15-74 

3-91 
4-04 

40-33 
33-91 

23-79 
27-35 

9-50 
9-50 

ioo-oo 

90-57 

S'261 

3-104 

The  loss,  due  to  fermentation  in  the  silo,  on  these  samples 
seems  to  have  fallen  almost  entirely  on  the  carbohydrates. 
Roughly,  of  46  lh.  of  "carbohydrates"  put  into  the  silo 
only  34  lb.  were  taken  out.  The  greater  part  of  this  has 
been  entirely  lost,  but  a  small  quantity,  which  was  when  put 
into  the  silo  soluble  in  dilute  acid  and  alkali,  has  become 
insoluble  during  the  fermentation,  and  goes  to  increase  the 
"  fibre."  The  loss  of  nitrogenous  food  material  has  not 
been  great  in  the  ensilage  process  as  conducted  at  Newton. 
There  appears  to  have  been  a  slight  loss  of  total  nitrogen. 
but  this  may  be  due  to  dissociation  of  some  organic  salts  of 
ammonia — such  as  ammonia  acetate  and  lactate — during 
the  preparatory  air-drying  of  the  samples  of  ensilage.  The 
process  of  ensilage,  so  far  as  already  investigated,  has 
frequently  been  accompanied  by  a  change  of  the  albuminoids 
of  the  fodder  into  nou-albuminoid  forms,  some  of  which, 
ammonia  for  example,  are  of  no  feeding  value,  and  the 
others  (amides  and  amido-aeids),  are  at  least  inferior  to 
albuminoids  in  this  respect.  It  will  be  seen,  however,  that  the 
amount  of  non-albuminoid  nitrogen  is  but  very  little  higher 
in  the  ensilage  from  Newton  than  in  the  clover  before  it 
was  put  into  the  silo.  Though,  therefore,  considerable 
decrease  in  feeding  value  often  does  occur  by  the  degrading 
of  the  albuminoids  in  the  silo,  it  is  evident  that  this  loss  is 
not  inseparable  from  ensilage,  but  is  dependent  on  the 
substance  ensiled,  and  on  the  conditions  of  the  process. 

Our  main  object  in  publishing  these  analyses  is  to  point 
out  another  kind  of  deterioration  to  which  albuminoids  seem 


to  he  subject  in  the  ensilage  process,  viz.,  decrease  in  their 
digestibility.  Though  much  work  has  been  done  in  Germany 
and  America  in  determining  the  digestibility  of  albuminoids 
in  different  feeding  stuffs,  both  by  experiments  upon  living 
animals,  and  more  recently  by  the  artificial  method,  the 
experiments  with  ensilage  in  this  direction  have  been  few, 
and  we  are  not  aware  of  any  upon  silage  made  from  clover 
or  ryegrass.  In  experiments  with  living  animals  the 
quantity  of  each  constituent  supplied  in  the  food  and  not 
recovered  in  the  solid  excrement  is  taken  as  the  digested 
portion  of  that  constituent ;  and  the  numbers  so  obtained 
have  generally  been  entered  in  the  tables  of  digestibility 
without  correction  for  biliary  compounds  and  mucus  in  the 
solid  excrement.  The  method  of  artificial  digestion  as 
originally  proposed  by  Stutzer  has  been  found  by  Ladd* 
and  others,  to  give  results  agreeing  well  with  these  tables. 
We  have  examined  the  feeding  stuffs  used  from  time  to 
time  at  Carbeth  by  this  pepsin  method.  In  Table  IV.  the 
average  of  the  results  obtained  are  compared  witli  the 
maximum,  minimum,  and  average  results  of  experiments 
made  in  Germany  upon  living  animals.  Where  no  name  is 
given  these  are  on  the  authority  of  Julius  Kuhn  (Mentzel 
and  v.  Lengerke's  Landw.  Kalender),  and  the  others  from 
the  1888  edition  of  Emil  Wolff's  Lanwirtschaftliche  1'iit- 
teruugslehre. 


*  Report  New  York  Agricultural  Experiment  Station  fur  1S86, 
p.  372,  and  for  1S8S,  p.  306. 
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86 
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89-9 
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73 
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68 

soc 

77'B 

80-2 


Average. 


\  erj  -    d  meadow  bay 
[K(i 


I  Hedlum    and    inferior 

I     meii.li.u  baj  i  Kunn). 
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M 
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87 
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ilia  show  that  artificial  digestion  with  pepsin 
affords  a  good  criterion  of  thi  digestibility  of  the 

albuminoids  in  different  feeding  staffs  ;  and  if  a  method 
oonld  be  found  to  measure  as  nearlj  the  digestibility  of  the 
non-nitrogenous  constituents,  we  believe  it  would  revolu- 
tionise the  analysis  of  fodders.  We  are  :it  present  engaged 
upon  experiments  in   this  direction.     When  practical  men 

t.  II  ni  that   the  market   prii t   feeding  stuffs  is  a  better 

index  of  feeding  value  than  chemical  analysis  it  is  time  to 

rei  i ir  methods. 

stut/. t  prepared  bis  pepsin  solution  directly  from  the 
inner  membrane  of  a  pig"'  stomach,  but  more  constant  and 
ts  can  be  obtained  by  using  "  scale  pepsin," 
vcd  in  the  dry  condition,  and  bo 
solution  made  up  for  each  digestion  experiment.  Tot 
results  tabulated  were  gol  as  follows:  2  grms.  of  Bubstanoe, 
in  the  finest  state  of  division,  were  repeatedly  trim  rat.  .1  with 
cold  water  in  a  mortar,  the  clear  liquid  being  poured  through 
a  filter.  When  the  substance  was  thoroughly  reduced  to 
paste,  it  was  transferred  t.>  the  Biter  and  washed  till  the 
washing!  came  thn  colour.    The  Bubstanceon 

the  filter  was  then  transferred  toe  bottle  by  means  of  100  oc 
of  water  and   1  ■■  '   cent,  hydrochloric  acid,  and 

< » - 1  pepsin  added.    The  bottles  thus  prepared 

were  loom  h  stoppered  and  immt  ret  .1  in  a  Lath  of  water  kepi 
at  10  < '.  for  12  hours,  with  occasional  shaking.  Toe 
contents  were  then  filtered,  washi  .1  till  free  from  acid,  dried, 

oited  with  soda-lime.     The  result   in  nitrogen  multi- 
plied bj  S'2S  gives  the  indigestible  albuminoids  as  usually 
ited. 
The  above  method,  however,  cannot  give   the   absolute 
digestibility  of  feeding  stuffs,  foi   in  the  animal  system  the 
albuminoids  that  have  nol  been  rendered  solul 
digestion   are   acted   upon   bj    the    panci 
intestines)  nnd  similarly  it  has  been  found  artificially  thai  n 
solves  a  considerable  proportion  «f 
the  albuminoids  which  bad  resisted  the  action   of  pepsin. 

linglj  St&txcr*  now  reoommends  that  the  resid 
the  pepsin  digestion— his  earl  .11  be  further 

treated  with  an  alkaline  solution  ol  As  has  been 

shown,  however,  the  pepsin  alone  gives  for  many  ; 


p.  til. 


least  as  high  results  as  the  axperimenta  on  animals,  it 
follows  that  cither  the  successive  actions  of  the  artificial 
pepsin  and  pancreas  solutions  are  more  powerful  in  dis- 
Bolving  albuminoids  than  that  of  the  digestive  fluids  in  the 

aT,  or  that  some  considerable  error  is  involved  in  the 
ordinary  method  of  determining  the  digestibility  of  albumi- 
noids bj  experiments  on  living  animals,  it  was  known, 
indeed,  that  the  solid  excrement  of  animals  contains  varying 
quantities  of  bile  which  has  escaped  resorption,  and  of 
mu.us,  and  that  the  nitrogen  of  these  was  erroneously 
ii.. 1  as  indigestible  albumen  of  the  food)  but, under 
the  impression  that  the  error  thereby  caused  would  be  small, 
it  was  generally  neglected  in  stating  the  results  of  digestion 
experiments.  Further  work  lias  proved  that  this  assumption 
was  not  justified, and stiitzcr.t Piefler,J  Jordan,?,  an. 1  others, 
indeed  :dl  who  have  recently  compared  the  artificial  and 
natural  methods  of  digestion  on  the  sain,    foods,  agree  in 

lulling  from  their  investigations  that  the  artificial  pepsin- 
pancreas  method  gives   the  same  result    as  digestion  c\| 
incuts    with   animals    provided   that    the    true  correction  be 
made  in  the  latter  for  the  nitrogen  in  the  Bolid  excrement 
due  to  biliary  compounds  and   mucus.     They  differ  to  some 

■  :.-  to  'In  best  method  of  estimating  this  ci 
but,  accepting  their  unanimous  conclusion,  the  artificial 
mi  thod  has  the  advantage  not  only  of  being  much  easier  of 
but  also  of  eliminating  the  coefficient  of  the 
individual,  which  is  a  factor  in  all  results  got  from  living 
animals. 

i1     |  increas  solution  was  prepared  by  Stfltser  from  the 
sweet-breads  ..f  oxen.     Saving  tried  this  process,  we  pn 
to  us,-  the  prepare!  extract  of  pancreas  gold  as  "  pancreatine." 
The  results  given  in  Table  V.  were  obtained  as  follows: — 
The  residues  from  the  pepsin  digestion,  conducted  as  h, 
described,  after  being  washed  free  from  acid,  and  before 

ng,  were  bra  lack  to  the  bottles  by  means  of 

100  ..'.  ol  water.  To  each  bottle  0*  15  grm.  Savory  and 
atine  and  0*8  grm.  sodia  carbonate  were 
added,  and  the  whole  heated  for  12  hours  at  40  <'..  as  in  the 
pepsin  digestion;  the  residue  filtered,  washed,  dried,  and 
ignited  with  soda-Iimc.  The  nitrogen  so  obtained  multiplied 
25  gives  thi  le  albuminoids. 


t  Boil    '  '  162.     :  It.iil..  X..  pp.  sill-.  ;.■. 

j  agricultural  Science  for  1888  pp.  888— 496. 
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Table  V. 
Digestibility  of  Green  Fodder,  and  of  Ensilage  made  from  it. 


Dried  Herbage. 

Ensilage. 

In  100  parts  Dry  Matter. 

In  Pepsin 
alone. 

In  Pepsin  and 
Pancreatine. 

In 

LOO  parts  Dry  Matter. 

In  Pepsin 
alone. 

In  Pepsin  and 

Pancreatine. 
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22 '77 

18-09 
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3-56 

6«-53 

57  -S7 

84-87 

80-32 

23-00 

19-71 

15-42 

8-80 

32-95 

21-77 

61-74 

55-35 

7 

20-37 

16-98 

7-33 

3-30 

63-92 

50-72 

83-80 

80-57 

24-61 

21-44 

15-24 

8-66 

37-84 

28-92. 

64-67 

59*61 

19 

22-11 

18-23 

8-63 

3-05 

60-97 

52-66 

86-21 

S3' -J  7 

23-10 

17-51 

15-3S 

7-77 

33-60 

12-16 

66-45 

65*62 

10 

18-59 

17-09 

7 -CS 

3-11 

58-69 

55-03 

83-11 

81-62 

24-86 

19-59 

14-20 

6-90 

42-89 

27-51 

72-26 

G4*7S 

IS 

21-30 

16-68 

633 

2-57 

70-28 

62-05 

87-94 

84-00 

24'  16 

18-54 

13-47 

0-90 

44-98 

27-84 

71-55 

62*46 

17 

19-« 

15-40 

6'41 

3-09 

67-02 

58-37 

84-10 

79-94 

19-99 

16-08 

13-37 

S'll! 

33-12 

16  -S2 

69-18 

49*25 

8 

19-08    15-01 

6  37 

2-81 

66-62 

57-57 

85-28 

81-27 

19-00 

13-17 

10-61 

CSS 

44-16 

19*44 

0.V51 

r.ir-27 

9 

18-33  '  15-OS 

6-51 

2-98 

61*48 

£0-82 

S3-71 

80-24 

15-77 

12-99 

9'76 

5-96 

33-13 

*J4*89 

62-21 

54U4 

Mean   > 
Glovers  1 

20-25 

16-57 

7-11 

3-OG 

64-81       57-14 

84-82 

81-48 

21-84 

17-38 

13-43 

7-47 

38-46 

22-36 

65-45 

56*41 

Rye-grass 

12-10 

8-46 

4-01 

1-84 

66-87 

52-60 

84-79 

78-25 

9-96 

7 -OS 

6  04 

3-24 

39-37 

14*69 

67-47 

54*24 

Taking  the  average  of  these  eight  samples  of  clover,  they 
contain  16-57  per  cent,  of  true  albuminoids,  and  of  this 
9-46  per  cent,  are  digested  with  pepsin  alone,  but  after 
passing  through  the  fermentation  of  the  silo  only  3 '95  per 
cent,  arc  soluble  in  the  pepsin  solution.  So  notable  was  this 
difference,  that  additional  experiments  were  made  increasing 
the  hydrochloric  acid  at  regular  intervals  until  the  digestive 
solution  contained  1  per  cent.  HC1,  but  this  modification, 
adopted  by  several  experiment  stations  in  America,  did  not 
alter  to  an  appreciable  extent  the  results  obtained.  The 
re-digestion  with  pancreatine  has  dissolved  about  half  of 
the  albuminoids  which  resisted  the  action  of  pepsin  both  in 
the  clover  and  in  the  ensilage.  The  difference  in  the  digesti- 
bility is  therefore  not  so  noticeable  with  pepsin- pancreas 
digestion  as  with  pepsiu  alone.  It  may  be  inferred,  how- 
ever, as  the  result  of  both  methods,  considering  the  former 
as  a  relative  and  the  latter  as  our  nearest  approach  to  an 
absolute  measure  of  digestibility,  that  the  process  of  ensilage, 
as  conducted  at  Newton  upon  these  samples  of  clover  and 
ryegrass,  has  to  a  very  marked  extent  reduced  the  digesti- 
bility of  the  albuminoids  they  contain,  and  the  value  of  the 
fodder  proportionately. 

We  cannot  chemically  formulate  this  change.  While  the 
individual  albuminoids — the  pure  nutrients — may  be  taken 
as  wholly  digestible,  the  group  that  goes  under  that  name  in 
fodder  analyses,  consisting  of  all  the  nitrogenous  substances 
insoluble  in  water,  as  well  as  those  that  are  precipitated  by 
copper  hydroxide,  are  admittedly  only  partially  so  ;  and  the 
heat  and  acidity  developed  in  the  silo  may  affect  the 
proportions  in  this  complex  group.  Or,  as  it  has  been  shown 
that  the  ensilage  process  in  this  case  has  increased  the  so- 
called  "  fibre,"  it  may  have  so  acted  upon  the  walls  of  the 
individual  cell  as  to  render  the  contents  less  easily  acted 
upon  by  the  juices  of  the  alimentary  canal. 

There  are  thus  two  ways  in  which  the  fermentation  of  the 
silo  may  practically  destroy  albuminoids;  first, by  changing 
them  into  amides  and  other  less  valuable  compounds,  as 
shown  in  samples  of  ensilage  examined  by  Prof.  Kineh, 
Mr.  Clifford  Kichardson,  Mr.  W.  H.  Jordan,  Sir  J.  Lawes, 
and  Dr.  Gilbert  and  others  ;  and,  secondly,  as  shown  here  by 
rendering  them  indigestible.     The  extent  of  the  loss  in  both 


cases  will  depend  on  the  nature  of  the  substance  ensiled,  and 
on  the  couditions  of  the  process.  One  way  or  the  other 
there  will  be  loss  of  those  feeding  constituents  of  which  our 
farms  produce  too  little,  and  which  are  the  most  expensive 
to  buy  in.  It  would  seem  advisable,  therefore,  in  practice  to 
reduce  the  risk  of  serious  loss  by  pasturing,  or  making  into 
bay-crops  like  clover  and  other  leguminosse,  and  !to  confine 
ensilage  to  those  crops  which  are  poorer  in  albuminoids.  It 
is  in  providing  succulent  winter  food,  and  as  a  substitute  for 
roots,  which  contain  but  little  true  albuminoids,  that  ensilage 
lias  its  place  and  value. 


Discussion. 

Dr.  G.  G.  Henderson  said  they  were  much  indebted  to 
Mr.  Wilson  for  giving  them  another  instance  how  the 
application  of  chemical  knowledge  to  agriculture  might  be 
of  the  greatest  possible  value.  Could  Mr.  Wilson  imform 
them  how  certain  of  the  "  albuminoids  "  were  rendered 
indigestible  in  the  process  of  silage.  One  could  easily 
enough  understand  how  they  were  changed  into  amides  and 
other  compounds,  but  he  wished  to  know  if  the  change  by 
which  these  albuminoids  were  rendered  indigestible  had 
been  studied,  and,  if  so,  what  was  the  explanation  of  the 
fact. 

Mr.  D.  Wilson  said  he  was  not  in  a  position  to  give  a 
definite  answer  to  Dr.  Henderson's  question. 


-=■=»»»>« 
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llll.  N1TBOGKM  OF  I  BUDE  PETROL]  i  M-  AND 
1'AKA!  TIN  OILS. 

B1    OBOBOI   BBUIY. 

In  n  former  paper  I  have  shown  (J.  III..  °1C)  that  the 
ordinan  cruds  oil  distillate  bom  •  -  otch  oil  shale 

original  -hale. 
XI, u  ,,  bom  1-18  percent  to  1*45  per  cent  of 

nitrogen  in  the  form  "f  bwio  tars  which  readdy  combine 
with,  and  an  almost  completely  removi  .1  bj,  sulphuric  acid 
ottp.gr.  l  -  -j l; ■  >     'I'h.—  ire  the  principal  impurity 

cif  erode  shale  oil. 

When  crude  dude  "il  ii  re-distilled  it  I 
pitchy  coke  which  contain!  about  8  per  cent  of  nitrogen. 

When   il.  which  have    been    separated   by 

sulphur;-  acid  are  neutralised  and  distilled,  the  pen 
of  nitrogen  in  the  various  factions  is  pretty  constant,  varying 
frnin  g*84  per  t-.-nt .  in  B*S I  percent,  and  the  undistillea 
contains  l  per  cent  of  nitrogen.  Therefore  in  the 
:  the  basic  tar-  at  in  the  distillation  of  the 
crude  oil,  the  nitrogen  tends  to  concentrate  in  the  undistilled 

In  the  same  paper  tin-  following  statement  occurs  : — 

••In   'Watt's    Dictionary'   (1.  426)  there   is   a  table  of 

a  natural  bitumens,  which  are  bund  to 

in. in  l  t..  '-'•:'.  per  cent  of  nitrogen,  thus  indicating 

probable   organic   origin.      In  thi-   connexion   ii  is 

ling   to  note  thai  while  all  crude  "il-  or  naphthas, 

i  bj   the  destructive  distillation 

ous  deposits,  .-.miam  nitrogen  in  the  form  of  alkaloid*] 

Ian,  the  natural  American  petroleums  '1"  nol  contain  any 

at   is  bated  on  the  results  of  the 

in]  ship  loads  of  crude  i  riduum 

i  ire  passed  through  the  refinery  at  Oakbank  works 

during  the  lasl    IS  yean.     If,  therefore,  these  petroleums 

■ii  organic  deposits  bj  a  process  of 

subterranean  distillation,  what  has  become  of  the  organic 

In  new  of  the  possible  value  <>f  tlii-  observation  as  a 

ition  t"  the  stud]  of  the  origin  of  natural  petroleums, 

unine  American  petroleum  and 

mutation  so  as  t"  include  various  other 

natural  petroleum*.     I1  '  thi*  examination,  which 

ide  tome  yt  are  now  published  for  the  first 

i  ii  i\  Pi  ik.ii  i  i  m. 

trolcum  is  distilled  tin-  refiner  tak 

nt  ,  leaving  in  the  still  aboul 

.  which  contains  the  higher  boiling 

oils  and   paraffln  tnd  mosl  "f  the  larry  impurities.    This 

a  a-  "  r.  siduum." 

I'nlik.    crude   shale   oil,   petroleum   residuum   gives   no 

•  tar  »iih  dilute  acids,  bul  concentrated 

sulphui  thick   pitchy  tar.     This  tar  is 

quite  free  from  the  smell  of  pyridine  bases  which  i-  so 

tic  of  shall 

All  ..f  ill.'  nitrogen  determinations  which   follow  were 

in.nl.    bj  sod*  lime  in  extra  long  tubes  heated  very  slowly 

smple  time  for  t li>-  oomplete  decomposition  of  the 

tpoun   by  red-hot  soda-lime.     If  in   an]   case 

sensible  qus  ilyor  tarry  matter  appeared  in  the 

■iii.nl    wai 

t....  km  i  result      As  the  actual  quanrjti  of  ammoma 

-  rerj  small  it  was  abeorbi  .1  in  Hi  I  and  weighed 

•  i  ti  it  in  double  .  in 

I  -.  -  «.  r.   in... i.  nf  iin-  residuum,  of  the  pitchy  coke 

it  on  distillation  and  of  the  tar  separated  from  the 


distillate  by  concentrated  sulphuric  acid.  The  following  are 
the  result-  : — 

Per  Cent.  Nitrogen. 

ResiJuum 

Cokuf.1  ot  residuum) 

Tar  i.':  .'f  residuum) o-no 

The  nitrogen  found  in  the  coke  and  tar  is  equal  to  0*078 
.  mi  the  residuum  or  practically  the  whole  of  the 
nitrogen  originally  present 

The  residuum  is  about  one-tenth  of  the  original  ]ietroleum, 
so  that  the  amount  of  nitrogen  found  is  equal  to  0*008  per 
pent  "ii  the  original  oil.    A  part  of  the  nitrogen  of  the 

original    petroleum    may    have    passed    over    with    the    BO 

per  cent  ilistillate,  but  there  cannot  have  been  much,  as 
that  ilistillate  is  almost  a  refined  burning  oil  and  does  not 
contain  more  'Han  a  small  percentage  of  tar. 

I  have  now  t rreol  the  statement  in  my  former  paper 

a*  quoted  above,  as  il  is  now  found  thai  crude  Ameriean 
petroleum  contains  at  least  0*008  per  cent,  of  nitrogen. 

Ill  --I  W    I  'ill   HI      I'l   IK.  il. I  I  M. 

Mr.  Boverton   Eedwood  having  kindly  sent  me  samples 
i       i  petroleum  and  its   residuum  or"Astatki,"  these 
were  analysed  and  gave  the  following  results : — 

Per  i  Vnt.  Nitrogen, 

Baku  crude  petroleum O'OJ 

Baku  riduum... 

Onlj   a  -in. ill  part  of  the  Baku  crude  is  ili-tillid  off  as 

burning  oil,  the  larger  pari  n  maining  as  residuum,  so  that 

i  lets  appan  nl  concentration  of  nitrogen  in  thi-  case. 


liiii.i  i\  Ozokerite. 

A  sample  of  crude  earth  wax  or  ozokerite  from  Galicia 
was  analysed  and  gave  0"  188  per  cent  of  nitrogen. 


il    I'l  IK..I  I  I  M    OB    O/.OKKUITE. 

In  1HS.".,  in  sinking  a  pil  at  Midealder  from  the  "  Brox- 
burn "seam  ol  shale  to  the  "  Dunnet"  seam  (see  diagram 
in  Mr.  Steuarf  s  paper,  .1.  Vol.  VIII.  100)  ■  seam  ol  very 
hard  crystalline  limestone  was  oul  through,  in  the  crevices 
of  which  small  quantities  uish-brown,  translucent, 

semi-solid  wax  or  ozokerite  wen  found.  From  its  situation, 
not  far  from  a  trap  dyke  which  bad  disturbed  the  -hale 

seams,  it  teemed  si   probable  thai  this  ozokerite  «as  t 

distillate  from  one  of  the  shale  -.  in-  which  had  condensed 
m  iin    ■  the  limestone.    In  view  of  its 

probable  oriu'in  it  was  thought  thai  ■  determination  of  its 
nitrogen  would  be  of  interest,  and  the  following  result  was 

I  :  — 

Per  Cent.  Nitrogen, 
»•■::«: 

<  inly  a  small  quantity  of  this  petroleum  could  be  obtained, 
so  thai  it  wa.s  not  possible  t"  assay  it  for  oil  and  paraffln 
products, but  it-  appi  trance  suggested  that  it  was  a  tolerably 
pur.-  product  ri.-li  in  solid  paraffin. 

Broxburn  petroleum "  described  ami  analysed  by 

Mr.  D.  11.  Si.  uiirt  (.1.  VI.  lL'S),  must  be  very  similar  lii 
the  petroleum  Found  in  the  Midealder  pit,  and,  from  their 
situation  with  to  the  shale  seams,  it   is  probuble 

that  li"th  were  prod I  from  the  tame  -earn-.  Mr.  Bteuart't 

experiments  showed  thai  this  potroloum  only  suffered  t  loss 

nt  mi  refining,  as  compared  with  "7  per 

cent.  In-t  by  the  best  artificially  distilled  oil,  and  as  most  of 

■  i-  due  to  basic  tars,  it   may  be   taken  as   a  rough 

index  of  the  quantities  "f  these  tars  and  therefore  of  the 

nitrogen  in  the  oils. 

Comparing  the  natural  and  the  artificial  distillates  from 

the  same  -hah-  seam  at  Midealder  we  have: — 


Natural  petroleum  OOntBUU  , 
Artilirial  Ii.  l 


Per  (  nit.  Nitrogen. 
0'M8 

I'li-.n 
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The  natural  distillation  in  the  earth  evidently  produces  a 
much  purer  distillate,  containing  a  much  smaller  percentage 
of  nitrogen  and  basic  tars ;  so  that  the  smallness  of  the 
percentage  of  nitrogen  in  American  and  Russian  crude 
petroleums  cannot  be  held  to  exclude  them  from  classification 
as  distillates  from  organic  remains. 

The  actual  percentage  of  nitrogen  in  any  distillate  must 
always  be  largely  determined  by  the  nature  of  the  organic 
remains  from  which  it  was  derived.  We  should  never 
expect  a  coal,  chiefly  derived  from  the  woody  parts  of  large 
trees,  to  give  a  distillate  containing  as  large  a  percentage 
of  basic  tars  and  nitrogen  as  we  should  from  a  shale  derived 
from  animal  remains  or  from  the  seeds  and  more  highly 
nitrogenous  parts  of  plants. 

From  the  results  recorded  in  this,  and  in  my  former 
paper,  it  seems  probable  that  an  explanation  of  the  much 
smaller  percentage  of  nitrogen  in  natural  as  compared  with 
artificial  oils  is  to  be  found  in  the  tendency  of  the 
nitrogenous  bodies  to  concentrate  in  the  residues  of  distilla- 
tion. It  is  easy  to  picture  a  condition  of  subterranean 
distillation  in  which  the  oil  is  distilled  out  of  the  shale 
by  the  heat  from  intruding  lava,  and  condenses  in  the 
immediate  neighbourhood  among  the  earthy  particles,  only 
to  be  again  distilled  and  driven  to  a  fresh  condensing  place 
when  sufficient  heat  reaches  it  by  conduction.  A  few  such 
distillations  and  condensations  would  reduce  the  nitrogen 
of  the  final  distillate  to  a  mere  fraction  of  its  former 
amount.  Any  of  the  nitrogen  which  might  be  converted 
into  ammonia  or  volatile  bases  would,  of  course,  disappear, 
leaving  no  trace  behind. 

Table  of  Nitrogen  Determinations. 

Nitrogen  per  Cent. 

Scotch  shale  oil  from  retorts 1*160 

Scotch  petroleum  or  ozokerite 0*296 

Ami  rioan  petroleum  residuum O'Oso 

Baku  petroleum 0*050 

Baku  petroleum  residuum 0*050 

Galician  ozokerite   O'l^s 

Scotch  basic  tar 3*900 

American  residuum  tar 0*710 

Scotch  crude  still  coke 3*200 

American  crude  still  coke 0*375 


Discussion. 

The  Chairman  asked  if  Mr.  Beilby  would  state  the 
amount  of  nitrogen  usually  found  in  the  Broxburn  shale, 
and  the  proportions  of  that  nitrogen  recovered  as  ammonia, 
that  is,  how  much  went  iuto  the  tar  and  the  oil  ? 

Dr.  G.  G.  Henderson  said  it  appeared  from  Mr.  Beilby's 
results  that  in  the  distillation  of  shale,  &c,  there  was  a 
tendency  towards  accumulation  of  nitrogen  in  the  residues 
of  the  distillation,  and  therefore  that  the  smallness  of  the 
quantity  of  nitrogen  found  in  petroleum  could  be  accounted 
for  by  assuming  that  that  substance  was  a  product  of  some 
natural  process  of  distillation  of  organic  matter.  He  did 
not  know  whether  any  positive  proof  could  be  led  in 
support  of  this  supposition — whether,  for  example,  there 
were  any  traces  in  oil-bearing  districts  of  natural  processes, 
such  as  irruption  of  volcanic  rocks,  by  which  distillation  of 
organic  matter  could  be  brought  about — but  at  any  rate 
Mr.  Beilby's  results  seemed  to  go  against  the  view  that 
petroleum  and  similar  substances  were  formed  by  the  action 
of  steam  on  carbides  of  the  metals  in  the  interior  of  the 
earth  at  very  high  temperatures.  He  would  be  glad  to  know 
Mr.  Beilby's  opinion  on  this  subject. 

Mr.  G.  Beilby,  referring  to  Dr.  Henderson's  remarks, 
said  they  had  certain  facts  before  them  which  might  lead 
themselves  more  or  less  to  one  or  other  theory  of  the  origin 
of  petroleum. 

First.— The  retort  distillates  from  fossil  deposits  in  peat, 
coal,  or  oil  shale,  contain  nitrogen,  generally  as  alkaloidal 
bases. 


Second. — A  number  of  petroleums  which  have  been 
examined  contain  nitrogen  probably  in  the  form  of  bases,  as 
it  is  all  removable  from  the  distillate  by  sulphuric  acid. 

Third. — The  experiments  on  the  concentration  of  nitrogen 
in  the  residues  of  distillation  offer  a  possible  answer  to  the 
question :  Why  do  the  natural  petroleums  contain  so  much 
less  nitrogen  than  the  retort  distillates  ? 

Fourth. — In  the  case  of  the  Scotch  petroleum  or  ozokerite, 
its  character  and  its  situation  with  reference  to  the  seams  of 
shale  make  it  highly  probable  that  it  is  a  natural  distillate 
from  the  shale. 

In  answer  to  Dr.  Readman's  question,  he  stated  that  in 
the  retort  distillation  of  an  ordinery  Scotch  shale  one-fifth 
to  a  quarter  of  its  nitrogen  appeared  in  the  oil  distillate. 


Mr.  W.  Home,  philosophical  instrument  maker,  Edin- 
burgh, exhibited  and  explained  a  portable  form  of  Mr.  John 
Aitken's  pocket  dust  counter,  which  he  had  prepared  for 
that  gentleman.  He  explained  its  details  by  means  of 
lantern  illustrations,  pointing  out  its  importance  and  value 
in  determining  the  amount  of  dust  particles  present  in 
the  air. 


SJournal  anfc  patent*  literature. 


I.-OENEKAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

The  Production  and  Utilisation  of  Artificial  Cold. 
G.  Richard.  Bull.  Soc.  d'Kneonragement  l'Industrie 
Nationale,  1889,  629—661  and  749—773. 

This  elaborate  memoir  was  compiled  by  the  author  at  the 
request  of  the  organising  committee  of  the  Congress  Interna- 
tionale de  Mechanique  appliquee.  The  whole  subject  of  the 
machinery  employed  for  the  production  of  artificial  cold  is 
exhaustively  treated.  The  applications  are  less  fully  dealt 
with  except  in  the  case  of  the  manufacture  of  ice.  No  less 
than  246  patents  are  referred  to  in  the  memoir.  In  addition 
the  following  sources  of  information  have  been  largely 
drawn  upon. 

Ledoux. — Theorie  de  Machines  a  froid  (_Anna!es  des 
Mines,  July— August  1878). 

Haton  de  la  Goupilliere. — Cours  de  Machines. 

Armengaud. — Etude  sur  la  production  mechanique  de. 
froid,  1874. 

Lightfoot. — Machines  for  Producing  Cold  Air  (Inst,  of 
Mech.  Engineers,  January  1881  ;  see  also  this  journal, 
1886,  133—142). 

J.  Coleman. — Refrigerating  Machinery  (Inst,  of  Civil 
Engineers,  February  14,  1882;  see  also  this  Journal, 
1884,  357—366  and  1887,  253—258). 

Gottlieb Behrend. — Eis  und  Kalteerzeugungs  Maschiuen. 

Also  the  work  of  Leze  on  ice  machines,  papers  by  Kirk 
and  by  Kilbourn  and  other  original  matter. 

Formerly  the  means  principally  employed  for  producing 
cold  were : — 

1.  Saline  solution. 

2.  Latent  heat  of  evaporation. 

The  first  is  entirely  restricted  to  domestic  use. 

The  second  principle  is  applied  in  the  well-known 
apparatus  of  Carre  (Eng.  Pat.  4164  of  1876),  in  which  the 
water  to  be  frozen  is   cooled  by  evaporation  in  vacuo,  the 

*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  ns 
follows  :— 

If  the  price  does  not  exceed  M id. 

Above  8d.,  and  not  exceeding  Is.  6d Id. 

„     Is.  6<Z.,     „  „         2s.id Hrf. 

„      2s.  id.,     „  „         3s.  id 2d. 
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vapour  -   patents 

wire  taken  out  in  mth  this  method  which  was 

|  i,i>  the  la  D  acuities  with  the  pumps, 

for  continual  renewal  of  the  arid  prevented 

emplo]  meat  of  ■nlphuric  acid,  moreover, 

wu  a  bar  to  their  application  for  domestic  use.    The  use 

,,f    ml]  ded    in     Atkinson's    machine 

•;,:, IT    of     is-.;  i    in   which   the   vapour   was 

condensed,  but  at  l  of  a  1 i  efficiency. 

In  the  machinery  used  at  tic  present  time  t 
cold  i-  ■  the  latent  haul  "f  expansion,  aided  in 

■  .a.-  of  the  two  importai  I  il  machines  by  tin 

heat  of  evaporation. 

•  ro  principal  classes  of  refrij  chines 

(1)  in  which  the  expanding  body  is  the  air ;  i-)  in  which 
the  expanding  body  is  the  raponr  from  a  condensable  gas, 
generally  ammonia,  but  sometimes  sulphur  dioxide  or 
carbonic  ac 

'I  In-  -..-..iid  claaa   may  be  sub-divided  according  a-   to 
whether — 

,    I  he  vapour  i-  liquefied  by  pressure, 
(',.;  '11m-  vapour  i-  liquefied  by  absorption  in  a  solvent, 
achines  in  class  (S)  is  very  large,     i;» 
far  tli.-  mo-t  important,  however,  an-  those  in  which  the 
working  substance  i-  ammonia  and  tin-  mean-  of  liqui 
is  compression*    The  bulk  of  tin-  memoir  is  occupied  with 
descriptions  of  different  t_\  pes  of  ait  machines  ami  ammonia 
compression  machines.      Thi    formei    ei  joj    el    present   a 
the  installations  on  hoard  ship,  being 

used   for  the   pr nation   of   meat.      In   the   opinion   of 

thi-  monopoly  i-  -imply  dm-  to  the  fact  that 
hitherto  a  type  of  ammonia  ma. -him'  suited  t.,  ship-hoard 
has  been  wanting.  Such  a  type  ha-  been  designed  by  I.in.le. 
for  tin-  White  Mar  I. in.-.  In  opposition  t"  tin-  views  of 
Richard  points  out,  what  i-  indeed  sufficiently 
evident,  that  a  principal  objection  t,>  the  employment  of 
ammonia  or  other  condensed-vapour  machint  -  on  board 
-hip  i-  that  if  any  accident  oe.ur-  during  the  voyage,  there 
meant  of  replacing  the  working  substance.  Again, 
change  ,,t  climate  scarcely  affects  the  working  condil 
the  air  machine.,  which  i»  far  from  being  the  case  with 

ammonia    machine-.       (In   tin'  other    hand,   for    permanent 

installations  on  land,  the  machine-  working  with  a  liquefied 

BBS    (generally    ammonia)   are    to    be    preferred.       I 

than  air  machines,  owing  t.>  the  greater 
specific  h.-at  p.r  unit  volume  of  the  working  substance,  and 
th,  v  ic.  d  uo  arrangemeni  for  the  removal  of isture. 

Theory  of  Air  tfachii 

In  order  that  the  air  maybe   cooled,  it    i-    caused    '"   do 

work  hi  expansion  in  a  cylinder  of  the  steam-engine  whioh 

Hi    i  -•  o   .1,  scription    of   1  ig,    l  >.      Tie 

rj  of  the  expansion  oylindcr  is  defined  bj  the  formula — 

I    „  rr« 


where  c  =  volume  of  compression  cylinder,  r  =  expansion, 
tio  (1*41)  of  the  two  specific  heats  of  air.  The 
refrigerating  air  machine  being  exactly  the  inverse  of  a 
hot-air  engine,  its  maximum  efficiency  depends  on  tho 
ratio — 

T. 


T,  -  T, 

T,  and  T.  being  the  absolute  temperatures  of  the  compres- 
sion cylinder  and  of  the  freezing  chamber.  The  effieninoy, 
therefore,  diminishes  as   the  difference  of  temperature  is 

..r.  in  other  words,  as  the  expansion  of  the  air  is 
At  the  same  time,  with  a  smaller  difference  of 
temperature,  the  frigorific  power  of  the  machine  diminishes. 
An  expansion  of  2*5  is  found  to  be  about  the  best  value. 
The  efficiency  rarely  exceeds  80  per  cent.  The  highest 
result  that  one  can  expect  to  attain  with  a  pressure  of  four 
atmospheres  is  1,000  negative  calories  per  horsepower  jht 
hour  of  the  compression    cylinder,  and  '_'.*»  calories  per  cubic 

■  air  passing  through  the  machine.     Dunns  oom- 

the  air  should  describe,  as  nearly  as  possible,  an 

isothermal.  is  effected  by  cold  water  circulating 

round  the  compression  cylinder,  sometime-  aided  by  an 

i  of  water.    The  principle  of  the  regenerator  has 
been  applied,  in  the  ease  of  machines  which  do  not  work  in 

I  cycle,  by  employing  in  the  compression  cylinder 
air  drawn  from  the  refrigerating  chamber  (Windhausen, 
Kni;.  Pat  669  of  1869.  and  Bell-Coleman).  Kirk's  regene- 
rator  (Eng.  Pat.  1218  of  1HC^),  although  ingenious  and 
en.  ,t  in  principle,  has  not  come  into  general  use. 
The  principal  part-  of  an  air  machine  are  :  — 

1.  The  compression  cylinder. 
L'.  The  cooling  and  drying  chamber. 
:!.  The  expansion  cylinder. 
I.    The  freezing  chamber. 

Poi  the  compression  cylinder  double  action  i-  almost 
universal  on  board  ship.  On  land,  single  action  is  frequently 
used.  Valves  of  various  types  arc  nx-i it i. ,■  t>  > i .  those  of 
Mathews  (Bng.  Pat.  5648  of  1886)  being  figured  and 
more  fully  described. 

i-  to   is77  the   deposition    of    snow  during  the 
expansion  and  eon  cooling  of  the  air  had  proved 

an  insurmountable  difficulty  in  the  practical  working  of 
these  machines.    Hell  and  Coleman  first  showed  how  the 

aqueous  vapour  contained  in  the  air  can  be  satisfactorily 
removed.  This  they  did  by  a  further  cooling  of  the  air 
ompression  and  Injure  expansion.  In  this  way  it  is 
ed  not  in  the  solid  but  in  the  liquid  form,  and,  in 
Bell-Coleman's  machine,  is  drawn  off  by  mean-  of  sloping 
pip.-  furnished  with  bottom  taps.  The  pipes  may  be  placed 
in  the  freezing  chamber,  or  cold  air  may  be  brought  from 
this  chamber  t.,  the  pipes. 

tails  ..t  the  machine  are  shown  in  Figs.  1.  -.  and  :s. 
These  n  largelj  used  on  the  Australian  shipping 

lines. 


SyH     -^   . 


.  _i  Pryoy  Into! 
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The  two  steam  cylinders  V  work  four  compression 
cylinders  C1  and  two  expansion  cylinders  1).  The  pumps  I 
injecting  water  at  the  ends  of  the  compression  cylinders 
effect  the  first  cooling.  The  compressed  air  from  C  passes 
through  R  and  I)'  to  the  cooler  A.  This  is  a  tower  with 
horizontal  perforated  plates  through  which  trickles  water 
from  F.  The  air  enters  at  the  bottom  and  passes  out  at  the 
top  by  E,  cooled  and  saturated  with  moisture  into  the  drying 
tower  B.  This  contains  perforated  plates  on  which  a  large 
part  of  the  moisture  deposits.  From  the  bottom  of  U  the 
air  passes  into  the  sloping  tubes  c  c  in  the  freezing  chamber 


M.  The  moisture  is  here  completely  removed  as  already 
described,  and  the  air  passes  by  it  to  the  expansion  cylinders 
D  D  from  which  it  is  delivered  by  I  to  the  freezing  cham- 
ber M. 

In  Hall  and  Lightfoot's  machines  (Figs.  4,  5,  and  6),  the 
second  cooling  is  effected  in  a  small  expander  followed  by  a 
net-work  drying  arrangement  (Inst.  Mech.  Eng.  Jan.  4, 
1881).  This  method  is  more  compact  than  Bell  and  Cole- 
man's. Hall  and  Lightfoot's  machines  are  largely  used  in 
the  foreign  meat  trade. 


Fig.  2. 


Fig.  3. 

'""  '■"""""i""  ""■  """'I  • 

Suction  A 
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Compression  Cylinder. 

The  double  action  compression  cylinder  C  delivers  the  air 
at  an  absolute  pressure  of  about  4*5  kilos,  to  the  tubular 
cooler  B,  where  it  begins  its  expansion  and  is  cooled  to  about 
0°  C.  Thence  it  passes  over  the  network  G  (Fig.  6)  of  the 
intermediate  drying  arrangement  D  (Fig.  4),  where  it 
deposits  the  greater  part  of  its  moisture  before  passing  to  the 
back  of  the  expansion  cylinder  E.  The  steam  cylinder  A 
is  coupled  to  the  cylinder  E  in  such  a  manner  that  the 
motion  of  the  piston  of  A  is  assisted  by  the  expansion  of 
the  air.     Velocity,  G3  revolutions  per  minute. 

The  Paul  Giffard  machine  of  1877  (Eng.  Pat.  627  of 
1873,  2064  of  1875,  and  3108  of  1877)  has  again  a  different 
drying  arrangement.  This  is  said  not  to  work  so  well  ; 
nevertheless,  these  machines  are  in  extensive  use  as,  e.g., 
on  the  P.  and  0.  vessels. 

Where  a  special  cooling  and  drying  arrangement  is  not 
employed  a  snow  box  is  necessary.  In  this  the  air  as  it 
leaves  the  expansion  cylinder  deposits  its  snow  or  ice  on 
a  surface  which  has  preferably  the  form  of  a  network 
(Hargreaves  and  Inglis,  Eng.  Pat.  1747  of  1878). 


Machines  Worked  by  a  Gas  Liquefied  by  Compression. 

In  these  machines  the  cycle  is  always  a  closed  one.  As 
has  been  already  stated,  ammonia  prepared  by  heating 
commercial  ammonia  liquor,  is  the  substance  generally 
used.  The  theory  of  this  class  of  machines  is  not  known 
with  the  same  exactness  as  that  of  air  machines.  The 
law,  however,  applies  to  both  equally  that  the  efficiency 
increases  as  the  difference  of  temperature  is  less  between 
the  compression  cylinder  and  the  freezing  chamber.  The 
efficiency  is  sensibly  independent  of  the  nature  of  the 
working  substance.  It  depends  largely  on  working  the 
compression  with  as  little  superheating  of  the  vapour  as 
possible.  This  necessitates  an  abundant  circulation  of  cold 
water  round  the  compression  cylinder,  and  only  a  moderate 
piston  velocity. 

The  following  are  the  most  important  points  in  which 
the  construction  of  these  machines  differs  from  that 
of  the  air  machines.  (1.)  Absence  of  arrangement  for 
condensing  moisture.  (2.)  Absence  of  special  cylinder  of 
expansion,  the  expansion  being  generally  effected  simply 
by  opening  a  cock  placed  near  the  freezing  chamber,  between 
this  and  the  compression  cylinder.  In  carbonic  acid  ma- 
chines, however,  an  expansion  cylinder  is  sometimes  em- 
ployed (Windhausen,  Eng.  Pat.  2549  of  1888  ;  this  Journal, 
1889,  269).  (3.)  Special  provisions  on  account  of  greater 
pressure.  The  forms  of  valve  are  different,  and  great 
attention  has  to  be  paid  to  the  stuffing-boxes,  &c.  in  order 
to  avoid  leakage.  The  pistons  also  are  of  special  forms. 
(4.)  Additional  arrangements  for  keeping  the  compression 
cylinder  cool.  (5.)  The  vessel  in  which  the  working 
substance  is  liquefied. 

Valoes.— These  are  generally  of  iron  or  steel;  conical 
and  furnished  with  a  spring.  Their  movement  is  in  almost 
all  cases  regulated  by  the  pressure  of  the  gas  itself.  It  is 
important  that  they  should  work  without  shock,  and  that 
they  should  be  readily  accessible.  Among  the  devices  by 
which  these  points  are  secured  may  be  mentioned  those  of 
Fixary  and  of  Wood  (Eng.  Pat.  16,558  of  1884,  and  14,606 
of  1886,  vide  Engineer,  February  4,  1887). 

Stuffing-Box. — Much  difficulty  has  been  experienced  in 
preventing  leakage,  especially  with  double-action  compres- 
sion cylinders.  According  to  M.  Richard  this  difficulty  is 
completely  overcome  by  the  employment  of  Fixary's  joint 
pateux.  The  device  consists  in  causing  some  of  the  cold 
expanded  ammonia  to  circulate  round  the  oil  of  the  stuffing- 
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box  so  as  partially  to  freeze  it.     In  thii  semi-solid  or  highly 
■  ■■.II  work*  without  leakage  ami  with 
little  friction.    The  compression  cylinders   in   which  this 
joint  is  employed  wi-  shown  in  Fig.  ". 

Cold,  expanded  «mmmii«  b  brought  bye  and  circulates 
in  '•  '/,  round  me  oil  <i  <•.  through  which  the  piston  rod 
work-      l         » then  peases  by  d  to  the  suction. 


Pistons. — Iu  most  vertical  machines  there  is  ;v  liver  of 
oil  above  the  piston  which  is  said  to  <io  away  with  the 
clearance,  and  which  at  the  same  time  lubricates  the  piston. 
Iii  Lavargne's  compression  cylinder  a  deep  layer  of  oil  is 
!  and  the  pi-ton  is  bo  constructed  that  the  greater  part 
escapes  during  the  ascent  between  the  packing  of  the 
in  and  Chi    -ides  of  the  cylinder.     The  remainder  passes 


Gekerai    Plan  01   ]  hi   M  u  him 


i 


Put.  6. 


M)*— 


DlO  IN'     Am:  i\'.i  III  \  i. 
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through  the  delivery  valves  and  serves  for  lubrication  of 
other  parts  ol   thi  maohine,    This  piston  works   tight   and 

with  reduced  fri<  i and    Hi.  hard'-  contention   that    it 

completely   doa   awaj   with  the  clearance   appears   to   be 
i  -  k.  pi  constantly  renewed.    Were  ihis 

not  done  iu  act would   I terfered  with  owing  toils 

d  with  ammonia.     Tin-  tupplj  of  oil  helps 
also  in  the  ■ ling  of  the  c pression  cylinder  a~   does 

I        img  •  ■!  i>i-  Compression  Cylinder. — It  is  possible  to 
do   tin-    effectually    (where   ammonia    i-    the  working    suh- 

rtanoa)   simply   bj    ■  oirculatiou  of  water,    Thi- 
proved  bj  •'  which  have  been  taken 

with  Linde'i  machines.     Additional  means  of  cool 
however,  frequently  employed.     The  injection  ol  asprai  of 
the  liquefied  gas  is  used  bj  H 
and  9547  ol   1886)  and  also  by  Puplett  (It  ■    Pal    11 

.it  employs  a  hollo*  piston  cooled  inside  bi  a 
current  of  wati  i 


Liquefaction.-  The  liquefaction  is  effected  in  tubes  kepi 
thei  bj  being  surrounded  bj  water  or  bj  being 
exposed  to  a  jet  ol  water.  In  Lavergne't  maohinea  tl 
in  addition  an  auxiliary  condenser  cooled  bj  the  return  of 
the  expanding  gas.  Nome  such  arrangement  is  necessary 
m  the  ea-e  oi  machines  in  which  the  working  substanoe  i- 
carhonic  acid  (ride  Kaydt's  liquefying  arrangement,  Brig, 
|,J"     '859   ol    1880).     Considerable    ingenuitj     hat 

d  in  securing  the  joints  of  the  liquefying  tubes.     A 
figure  of  Kilbourn'e  arrangemenl  is  given  in  the  memoir. 

'I'll,  refrigerating  arrangement  is  of  a  form  depending 
on  th.  use  to  which  the  machine  is  put.  Most  frequently 
it  i-  ot  a  form  which  ma)  be  regarded  as  the  inverse  o'f 
rlinder.  The  gas  is  expanded  in  ml.es 
surrounded  bj  an  agitated  liquid  (generally  brine),  which  is 
cooled  bj  th. 

machines  an    manufactured  bj  numeroua 
"r"'-      '' '"    position    thej    hold  is  largely    due  to   Linda, 
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whose   machines  are   iu    extensive   use    in   Germany   and 
elsewhere. 

The  Puplett  machine  (horizontal  type)  is  also  described 
(this  Journal,  1889,  970,  and  1890,  1GG). 

Machines  working  with  Liqucfiablc  Gases  other  than 
Ammonia. 

We  may  confine  ourselves  to  the  mention  of  those 
working  with  either  sulphur  dioxide  or  carbon  dioxide.  The 
former  gas  has  less  frigorific  power  than  ammonia,  and 
has  the  further  disadvantage  that  the  least  trace  of 
moisture  getting  iu  results  in  the  rapid  corrosion  of  the 
machinery. 

Fig.  7. 


Fixaky's  Joint  Pateux  applied  to  single  action 
Vertical  Compression  Cylinders. 

Machines  employing  carbon  dioxide  have  a  special  interest 
The  frigorific  power  of  the  substance  is  much  greater  than 


that  of  ammonia,  and  by  some  authorities  carbon  dioxide  is 
looked  upon  as  the  refrigerating  agent  of  the  future.  It  is 
certain  that  carbon  dioxide  machines  even  now  have  a 
practical  value,  and  are  capable  of  further  development. 
Arguments  are  not  wanting,  on  the  other  hand,  in  favour  of 
the  view  that  with  the  actual  conditions  under  which 
engineers  work  in  respect  of  strength  of  material  and 
atmospheric  temperature,  ammonia  will  always  be  prefer- 
able to  carbon  dioxide.  The  question  would  be  capable  of  a 
definite  solution  by  the  equations  of  thermodynamics,  but 
that  unfortunately  the  ncessary  knowledge  of  the  physical 
constants  of  the  gases  is  wanting.  M.  Richard  advocates 
the  establishment  of  a  technical  laboratory  devoted  to  the 
investigation  of  problems  such  as  this  connected  with  the 
industry  of  refrigeration.  In  default  of  the  information 
which  such  an  institution  might  afford,  the  matter  will 
probably  have  to  be  decided  by  trial  on  the  large  scale. 

Pictet  employs  a  mixture  of  carbon  dioxide  and  sulphur 
dioxide.  It  appears  premature  as  yet  to  pronounce  on  the 
likelihood  of  the  success  of  this  experiment. 

Absorption  Machines. 

There  is  a  class  of  machines  in  which  ammonia  gas  is 
absorbed  by  water,  instead  of  being  condensed  by  pressure. 
'I'lir  first  absorption  machines  to  be  used  on  the  industrial 
scale  were  those  of  Carre,  now  made  in  France  by 
MM.  Kouart.  Similar  machines  are  also  produced  by 
MM.  Imbert.  A  special  feature  of  absorption  machines  is 
the  rectifying  apparatus,  for  condensing  and  removing  the 
aqueous  vapour  with  which  the  ammonia  is  mixed.  Among 
the  most  efficient  of  these  arrangements  are  those  of  Keece 
and  F.  Stanley  (Eng.  Pat.  2891  of  1870,  and  3907  of  1875) 
and  of  Pontifex  and  Wood  (Eng.  Pat.  15,064  of  1887). 
Notwithstanding  the  ingenuity  expended  upon  them, 
absorption  machines  do  not  meet  with  general  favour. 

Applications  of  Refrigeration. 

Of  the  numerous  applications  of  refrigeration,  only  three 
are  dealt  with  in  the  memoir,  viz. : — 

1.  Manufacture  of  ice. 

2.  Cooling  of  buildings  (theatres,  &c). 

3.  Preservation  of  meat. 

Of  these,  only  the  first  is  treated  at  all  fully. 

In  the  manufacture  of  ice  the  chief  difficulties  are 
connected  with  obtaining  the  material  transparent  and 
sufficiently  pure  for  consumption.  This  is  best  effected  by 
distillation  under  high  pressure,  followed  by  ebullition  under 
atmospheric  pressure.  The  distilled  water,  freed  from  air, 
then  passes  through  tubes  surrounded  by  a  liquid,  such  as 
brine,  cooled  by  the  circulation  of  expanded  gas  to  moulds 
also  surrounded  by  brine,  and  here  the  water  is  frozen. 
Fig  8  shows  the  arrangement  adopted  by  Linde  (Eng.  Pat. 
16,270  of  1886  ;  see  also  this  Journal,  1890,  481  and  594). 


Fig.  S. 


^~"^£ 


^ 


Manufacture  op  Transparent  Ice  by  Linde's  Process. 
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from   the  high-pressure   boiler  A  coud. 
rm  l,  of  the  low-pressure  boiler  B.  The  steam  from  B 
works  the  di  s»  to  a  condenser. 

•  water  formed  by  the   condensation   of  steam  in  b 
pauses  inio  i  here,  being  under  atmospheric 

-  into  ebullition,  the  disso 
with   a  little  steam,  by  ;/.     The  water 
(pure  ami  free  I  -  by  A   through  the  cooler  D, 

and  by  7.  II.  and  r  t..  the  moulds,  where  it  is  frown.    The 
the  pump  B,  which  draws  water  through  i 
and  delivers  it  by  the  worm  p,  where  it  is  warmed  by  the 
hot  waUT  fruiii  I 

In  M.  de  Stoppani's  machine  (Eng.  Pat  3368  of  1887 1 

Lndustr.   Hot.   16,  1889)  the  steam  from  the 

driving  for   ni:ikin<r  the   ice.      Where  tlii~  is 

irrangei ae^  for  removing  grease. 

■  mauufactnri  n  nl  Ice  i-  stated  at  from 

C  fr.  tn  In  fr.  per  ton  with  good  machinery. 

i  i  Buildings  (as  'I'lu  litres). 

Sir  W.Thomson  "On  the   Heating  and  Cooling  of 
.  Dga  by  Mean-  nf  Currents  of  Air."     Proc.  Phil.  Soc. 
of  Glasgow,  Deo.  1852.) 

This  application  of  refrigeration  is  -till  in  its  infancy 
The  problem  >-.  however,  of  considerable  importance, and 
ii-  importance  wiD  inert  tropean  civilisation  gains 

ground  in  tro|  I  ooontries. 

Two  isit-tlnxl-  bare  been  tried:   lir-t.  the  direct  method  of 
tinating  small  rolames  of  intensely  cold  air  produced 
by  machine-  in  which  air  i-  the  working  substance.     When 
ammonia  machines  are  used,  another  principle  i-  generally 
adopted,  vii  .  thai  brine  in  tank-  by  the  circula- 

tion nf  tin-  u'a-  through  worms  imiueiied  in  these  tanks. 
then  made  to  circulate  throngh  pipes  in  a 
manner  similar  t.>  that  employed  for  warming  buildings  by 
hut  water.  In  connexion  with  this  branch  of  the  refrigerating 
industry  should  bt 
187). 

. 

jit  at  a  temperature  of 
and  not  lower,  sine.-  it  the  unit   be  actually 
liable  to  putrefaction  when  allowed  to  acquire 
the  ordinary   temperature.      The  »- « >1  ■  1  air    is  distributed 
through  the  freezing  chambers   bj  means  of  wooden  pipes 
furnished  wil  u  frosl  formed 

from  the  mc  off  by  the  meat. 

Although  the  air  mai'liiin  -  :  itical   monopoly  of 

the  inst  a  board  ship,  the  meal   is  often  pn 

•  the  Victoria 

'    iiauih,  l  -'  niacin: 

are  emploj  ed 

for  the    transport   of  meat,      rheee   are   ice 

og    walls    and    a    ventilating 

.'■ ,  <  Tii  suns 
./.  /si  sa  .1" ..   iqut,  2,  W     -W.  W.  II.  (,. 


On  thi   Use  of  t  '•  ■■  nan  Wells  and 

'  I    1  ><  inking    Water,      li.   Maims. 

100,         ioi. 

\ \  ill.  /.'.,  pays  155. 


i  ting  WaUrt.    C.  A.  Doremus, 

18, 

■  •i./, i  \\  in.  /; .  /„, j,  i. ',;,. 


'  I  Zinc  in  t     nlact  with    i 

|!"'  L4 

•.N./.  /  I  \  .  pagi  1 10. 


The  Amsterdam  Exhibition  •■/  Appliances  fortki  I 

Hon  '■!'  .1..  idmlt    in  I  ,      m   |hl| 
1890,  13,  I6fr    I 

l\  i-sr,  the  Duti  b  Hon  nmittea 

lo  inquire  into  the  stale  of  the  working  Holland. 


The  outcome  of  thi-  was  the  above-named  exhibition,  which 
comprised  the  following  objects  of  importance  for  chemical 
.  — To  guard  against  danger  in  sjiirit  distilleries, 
the  still  must  be  hermetically  connected  with  the  worm. 
The  head  of  the  still  supports  a  globe  by  which  the  aqueous 

and  alcoholic  vapours  an;  condensed,  and  a  system  of  tubes 
is  so  arranged  that  a  whistling  noise  is  heard  as  soon  as  air 
mixes  with  these  vapours.  By  this  device  leakage  is  easily 
discovered.  In  varnish  factories  the  boilers  are  placed  on 
wheels,  that  th.y  may  he  quickly  removed  from  the   tire  in 

danger.  The  carboys  used  for  acids  are  protected 
with  iron  bands,  and  various  arrangements  for  safety 
emptying  them  by  means  of  air  pumps,  suction  pipes,  4*., 

tmmended. 

i!  attention  was  given  to  the  subject  of  ventilation. 

Various    systems    were    recommended    for  factories,  e.g., 

Blackmail's,  Wing's,  and  the  \  ictoria  Mutilator. 

Di    ens  for  workmen's  bathing  establishments, 

unerous,  and  it  was  calculated  that  in  Holland, 

lodgings  consisting  of  two  rooms,  alcove  and  kitchen,  can  be 

i  for  3s,  per  week,  and  yel  yield  a  profit  of  4  per 
cent,  to  the  building  companies.  The  charge  for  a  hath  is 
equally  eh.  ap.  VIZ.   1  ]</. 

Ladders  of  wire  rope,  coiled  in  boxes,  placed  between  the 
windows  of   factories,  would  minimise,  if  not  prevent,  all 

danger  fmin  tire.     Wry  numerous  wire  the  COBtrivai 
prevent   accidents   from    machinery,    automatic    lubricators 
being  especially  prominent. — II.  s. 


I  .'.  hi   Prussian  Factories.    Chem.  Ind.   1890,  13, 

468— 170. 

htam  and  different  reasons  are  stated  as  the  causes  of 
accidents,  viz.:  It  is  statistically  proved  that  a  great  many 
accidents  happen  on  Mondays,  This  is  owing,  in  the 
majority  of  cases,  to  the  notorious  alcohol  of  the 

working  classes  on  Sundays. —  Moreover,  men  in  charge  of 
boilers  and  all  kinds  of  machinery  are  especially  liable  bo 

various  kinds  of  accidents,  and  it  i-  j  introduce  a 

certain  examination  for  these  people,  and  to  admit  only 
trustworthy  and  able  men.  This  rule  should  be  strictly 
observed,  and,  if  necessary,  even  legally  enforced. 

The  dangi  r  from  the  has,  of  late,  been  greatly  reduced,  by 
using  only    non-intlaiiiuiahle  materials,  such  as  stone,  iron, 

,S:e..  in  the  building  of  fai  toi  ies,  by  having  fire-engines  and 
hydrants  in  constant  readiness  and  a  good  supply  of  water 
in  all  pari-  of  the  buildings.  Highly  to  be  recommended  in 
is  the  arrangement  recently  introduced  into 
ol  erecting  buildings  consisting  of 
ground  floor  and  basement  only.  It  is  hardly  neoeesarj  to 
remark  that  the  employment  of  the  eleetrie  light  greatly 
diminishes  the  danger  from  fire.  As  a  whole,  gnat  im- 
provements are  noticeable  of  late  in  the  arrangements  for 
the  pn  '  accidt  nts  from  tire. 

Ladders  attached  to  machines,  and  employed  chiefly  in 
ting  eertain  parts  of  them,  are  very  often  unsafe,  and 
action  with  the  bad  conditions  of  the  lifts,  lead   to 
many  accidents  which  might  easily  be  prevented. 

11  bisulphide  -..in-  to  be  especially  dangerous,  as 
mi  11  whi  ed  in  filling  carboys  or  bottles  with  this 

liquid  nut]    easily   be  poisoned.    The  dust  of  potassium 

eh], .rate  i-  a]-,i  a  dang, Ton-  -ul. stance,  on  account  of  its 
inflammability.     Those  occupied    in    the   manufacture    of 

Should    always    be    eouipelle  I    to   ehalige 

their  clothes  before  leaving  the  factory.     Dyeing  establish- 
ments sin. aid  generally  be  better  ventilated,  a- the  various 
vapour-  often  SO  till  the  room-  .,-  to  make   it  almo-t  impos- 
from   One    end    to  the    other,  thereby  greatly 

rig  the  probability  of  accidents.    Glasses  for  the 
thi  eyes  are  absolutely  necessary  in  factories 
where  a  itic  liquids  are  used,  and  many  accidents 

lime  happened  from  neglecting  thi-  simple  precaution. 
Although  great  improvement  for  the  prevention  of  accidents 
Ban  I.,  recorded,  yet  il  must  not  be  forgotten  that  the 
exlremi  -  and  negligence  of   the   workpeople 

them-.lv.  -  are  the  canst  -  of  tin  gn  atest  and  most  const  mt 

r   and  no  rented]    !  a  found  against  this. 

-II.  s. 
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PATENTS. 

Improvements  in  Apparatus  for  Treating  Fabrics,  Paper, 
and  other  Materials  with  Gases,  Steam,  or  Hot  Air. 
E.  Remy,  Miilhausen,  Germany.  Eng.  Pat.  20,905, 
December  30,  1889.     8d. 

See  under  VI.,  page  135. 


Improvements  in  Apparatus  for  the  Evaporation  of  Liquids. 
W.  Wild,  London.     Eng.  Pat.  398,  January  9,  1890.     lid. 

The  object  of   this   invention   is   to  ensure    more   perfect 
concentration  of  the  liquid  under  treatment. 

An  outer  chamber  has  fixed  centrally  within  it  an  inner 
chamber,  preferably  of  a  cylindrical  form,  for  heating  the 
liquid  before  its  entry  into  an  evaporating  coil,  and  is 
connected  at  its  upper  part  to  a  suitable  reservoir.  In  the 
space  between  the  two  chambers,  and  surrounding  the  inner 
one  is  a  coil,  formed  of  any  suitable  metal,  but  copper  is 
preferred,  tapering  from  its  upper  extremity,  and  increasing 
in  diameter  towards  the  lower  end.  The  upper  end  of  the 
coil  is  connected  with  the  inner  chamber  by  a  small  pipe, 
the  flow  of  the  liquid  being  regulated  by  a  tap  or  valve.  The 
lower  end  of  the  coil  terminates  at  any  convenient  part  of 
the  outer  chamber,  and  is  connected  by  a  pipe  with  a 
separating  box,  inside  which  are  placed,  vertically,  groups 
of  pipes,  the  groups  being  separated  by  vertical  screens 
extending  partly  across  the  box,  so  as  to  allow  the  liquid  to 
circulate  among  the  pipes  in  an  irregular  manner,  and  thus 
separate  the  liquid  from  the  vapour.  The  heating  medium 
injected  into  the  outer  chamber  circulates  round  the  coil, 
and  after  giving  up  more  or  less  of  its  heat,  passes  out  by  a 
pipe.  The  liquid  under  treatment  is  supplied  from  a  reser- 
voir, and  enters  at  the  top  of  the  inner  chamber  under 
pressure,  and  rising  in  a  pipe,  reaches  the  coil,  whence  it 
passes  into  the  separating  chamber,  from  which  the  concen- 
trated liquid  is  removed  by  a  pump.  To  obtain  more  perfect 
concentration,  several  of  these  machines  may  be  combined. 

-E.  S. 


Improvements  in  Purifying  Water,  and  in  Apparutus 
therefor.  E.  Devonshire,  London.  Eng.  Pat.  480, 
January  10,  1890.     id. 

In  this  invention,  fragments  of  lliut,  limestone,  or  basic  slag 
are.substituied  for  iron  or  other  materials  usually  emploj  ed, 
and  are  placed,  either  separately  or  together,  in  a  rotating 
cylinder  provided  with  hollow  trunnions,  through  which  the 
water  flows.  Shelves  are  placed  in  the  cylinder,  by  which 
the  material  is  constantly  lifted  and  allowed  to  fall  through 
the  water.  The  apparatus  employed  is  such  as  is  described 
in  Eng.  Pats.  5496  of  1883,  12,250  of  1884,  and  10,706  of 
1889.— E.  S. 


Improvements  in  Apparatus  for  Separating  Iron  from 
Bones  or  other  Substances.  F.  Christy,  Chelmsford,  and 
J.  H.  Carter,  London.  Eng.  Pat.  530,  January  11, 
1890.     Sd. 

This  invention  is  for  the  separation  of  iron  pieces,  such  as 
nuts,  bolts,  &c,  from  bones  and  other  substances  to  prevent 
damage  to  the  grinding  machinery.  A  cylinder  of  iron 
studded  with  a  large  number  of  electro-magnets  set  radially, 
and  the  outer  ends  of  which  are  of  alternate  polarity,  is 
used.  The  magnets  are  so  commutated  that  during  one 
half  of  a  revolution  they  are  active,  and  during  the  other 
half  passive.  The  feeder  on  to  the  cylinder  is  kept  con- 
tinually shaken,  so  as  to  cause  the  iron  to  work  itself  under 
the  other  material  by  gravity,  and  so  come  more  directly  on 
to  the  magnets.  When  dealing  with  a  material  of  nearly 
the  same  density  as  iron,  the  mechanical  separation  is 
assisted  by  placing  powerful  electro-magnets  on  the  under 
side  of  the  feeder.  The  material  to  be  treated  is  fed 
on  to  the  top  of  the  cylinder  and  carried  forward  as  it 
revolves.  The  non-magnetic  material  falls  off  at  the  side 
and  the  iron  is  carried  half-way  round  and  dropped  into  a 
box  beneath  the  cylinder.    When  the  apparatus  is  combined 


with  a  grinding  machine  so  that  the  non-magnetic  material 
delivered  from  it  passes  into  the  feed-hole  of  the  grinding 
machine,  it  serves  as  an  automatic  feed,  and  saves  the  labour 
of  feeding  by  hand. — B.  H. 


Improvements  in  Filter-Presses.     J.  Brock  and  T.  Minton, 
Widues.     Eng.  Pat.  606,  January  13,  1890.     Sd. 

The  improvements  are  intended  to  facilitate  the  opening 
and  closing  of  cylindrical  filter-presses  such  as  are  described 
in  Eng.  Pat.  2127  of  1887  (this  Journal,  1888,  313),  and 
mainly  consist  in  supporting  the  cylinder  on  bearings  at  its 
ends,  instead  of  on  supports  underneath,  thus  allowing  of  a 
clear  space  for  emptying:  and  also  in  the  mode  by  which 
the  various  parts  are  connected. — E.  S. 


Improvements  in  Filters  for  the  Purification  of  Water  and 
other  Liquids.  A.  Smith,  London.  Eng.  Pat.  828, 
January  16,  1890.     6d. 

A  cylindrical  case  is  provided  at  each  or  one  end  with  a 
water-tight  cover.  In  each  cover  is  a  central  hole  through 
which  a  pipe  with  screwed  ends,  and  having  "  fly-nuts," 
passes.  The  pipe  being  longer  than  the  case,  forms  both 
the  outlet  and  the  inlet.  It  has  several  perforations  in  its 
length,  and  beneath  one  or  more  of  the  upper  ones,  near  the 
inlet  end,  a  plug  is  placed  so  that  the  liquid  to  be  filtered 
niHst  flow  into  the  interior  of  the  case,  the  remaining  holes 
acting  as  outlets  for  the  filtered  liquid.  The  pipe  is  either 
rilled  with  the  filtering  medium  or  is  surrounded  by  it. 
This  construction  affords  ready  access  to  the  interior  for 
either  cleansing  or  renewing  the  filtering  medium. — E.  S. 


An  Improved  Receptacle  or  Apparatus  for  Containing 
Material  for  Absorbing  Moisture  or  Humidity.  R.  A. 
Kemp,  London.     Eng.  Pat.  1242,  January  23,  1890.     8<f. 

This  invention  relates  to  an  improved  box  for  containing 
deliquescent  salts  or  like  substances  employed  for  absorbing 
moisture  from  the  atmosphere,  and  is  chiefly  designed  for 
use  in  musical  instruments  that  are  liable  to  injury  from 
damp  ;  or  it  may  be  placed  in  drawers,  chemical  balance 
cases,  &c,  for  the  same  purpose,  without  any  risk  of 
damaging  the  articles  which  it  is  desired  to  keep  dry. 

A  box  constructed  of  sheet  iron  or  any  suitable  material 
is  formed  of  an  outer  and  inner  shell,  the  inner  one  being 
fixed  in  the  outer  so  as  to  leave  a  space  between  the  two 
shells.  The  inner  shell  holds  the  chloride  of  calcium  or 
other  hygroscopic  substance,  while  the  outer  shell  is  adapted 
to  receive  and  contain  the  liquid  absorbed  by  the  salt,  and 
is  so  constructed  that,  should  the  box  be  upset,  the  liquid 
will  not  be  spilled  or  thrown  over  the  article  with  which  it 
is  being  used.  A  sponge  placed  under  the  lid  of  the  box 
affords  further  protection.  Atmospheric  air  enters  the  box 
through  holes  in  the  lid,  and  any  moisture  which  it  contains 
will  be  absorbed  by  the  salt.  As  the  moisture  is  taken  up 
the  deliquescent  crystals  become  liquefied  and  dribble 
through  a  hole  in  the  bottom  of  the  inner  shell  into  the 
space  between  the  two  shells,  the  enclosed  air  escaping 
through  a  pipe. — E.  S. 


Improvements  in  or  Pertaining  to  Drums  or  Vessels  with 
Covers  for  containing  Substances,  snch  as  Anti-fouling 
Compositions  and  Paints,  having  Constituents  liable  to 
Settle.  V.  B.  Lewes,  Greenwich.  Eng.  Pat.  1757, 
February  1,  1890.     6d. 

See  under  XIII.,  page  150. 
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/  .menu  in  (A.  l;„  iA  alion  of  II  ah  r  h  Ditttttahon. 

W.  C.  Y.,i,.,..  ; 
Id 
Tin  water  is  mixed  with  an  "r  other  non- 

ti  rial,  and,  after  either  filtering 
the   da- 
re all  the  water 

i  when  water  free 

fr- mi  amm  0.  a.  I-- 


TmpmtmtKt  '    nstnution  ofApparatutfor  S 

rug  and  Purifying  Water.     B.  8.  Brownlow,  Manchestei 
Octo  1890      Sd. 

•j-,,,.  i,  hiefly  to  apparatus  employed   in  the 

of  water  by  the  addition  of  chemical  n 

olid  "i  flocculenl  form  of 
,1„.  ,„,;                           I  therein,  but  it  i-  also  applicable  to 
the  purification  of  any  fluid  containing  precipitable  matter, 
and  thi                 the  invention  is  to  provide  baffling  plates 
■hall  compel  the  fluid  t"  take  a  much  more  deviooj 
.  and  thai]   present  a  greater  number  of 
■   this,   a   v.  rtical    ressel 
oi   plat<  -  tormina 
alternately  upwards  and  downwards,  ana 
ned  with  a  vertical  division  so  arranged  aa  to  cause  the 
through  the  vessel  with  an  upward  and  down- 
ward motion,  and  at  the  sa time  with  either  a  continuously 

iting,  or  alternately  reversed  motion. —  1     - 


Iwtprom  Vacuum  Pan*.  F.  H.  Flottmann,  B 

Pal    16,41  I,  '  Iclober  16,  1890.     Sd. 

pparatus,  which  i-  adapted   for  concentratio 

practically    consists    of     two 
cylindrical  or  globular  vessels,  one  fitted  to  revolve  inside 
the  othi  r.    The  inner  one,  which  i-  intended  for  holding  the 
il  to  !»•  treated,  is   mounted,  by  hollow 

tmnnions  working  in  stuffing-boxes  in  the  outercyli 
such  a  manner  thai  il  can  be  exhausted  and  rotated  inde- 
pendent!] of  the  other  cylinder  "r  Jacket.    The  latter  is 
•     capable   "f    a    partial    movement   on    trunnions 
(situated  in  a  plane  at   ri"ht  angles  to  the  stuffine-boxes), 
tmnnions,  being  hollow,  also  serving  for  the  intro- 
into   the  space   between   the   two 
Tin  |>artial   movement   (horizontal  to  vertical)  of 
the  outi  mil  consequi  i  whole  apparatoa, 

I  v  worm  gearing,  and  it-  objt  cl  is  t"  <  nable  the 
inner  i  ed  through  one  of  its  trunnions,  the 

other  trunnion  being  suitably  connected  with  the  exhauster, 
The  stuffing-boxes,  it   will  I"    seen,  are  in  a 
i.tnl   plain-  while  the   inner  vessel   is  being  rotated, 
1  oi  di  •  consulted. — 0.  II. 


t    Vi  <!>niitiu>  tin  >    oj  Artificial  Si 

on  mat   Building   Block*  and  other    Article* 
i    Jnnchima  and  K.  It.  von  Guncscb,  Vienna, 
Pat  18,468,  Novi  mix  i  15,  1890.     Id. 

Si  •  mi'',  i  I  \  .  pagi  ill. 


/  hing  of  Phoiphai* 

l  i  iu.  yi. partition  of 

•  limilar  Pa 

■  mlier 

rj.  I 

Till  mati  rial  to  I  hi  <i xed  with 

i  through  a  hoppi  Kami  which 

-  impart- 
iii. Hi-  throogh  which  it  pnsnc*  in  thrown 

through  li"!> 

-  "ii  wall*, 
th  a  cupped  chain  <t  hand  similar  to  that  in  the 


At  the  lower  part  of  this  partition  is  a  pipe  supplying 
w.inr  for  the  washing  process  to  which  the  material  is 
subjected,  and  somen  bat  above  this  is  an  aperture  whence  the 
"  water  charged  with  lime,  alumina,  and  other  impurities" 
flows  away.  <  >f  this  apparatus  it  is  Btated  that  "  it  affords  the 
advantage  of  immediately  separating  materials  the  speoififl 
gravity  of  which  differs  hot  slightly,  but  which  wash  out 
more  or  less  perfectly  in  water  on  aeeount  of  the  porosity 
and  of  the  tenacity  of  the  molecules." — IS.  1!. 


II.-FUEL,  GAS,  AND  LIGHT. 

PATENTS. 

Apparatus    for    Charging    and    Drawing    Retort*    me- 
chanically.     .!.    Etnscoe,    Hyde.      Etng.    Pat.    18,108, 
Novi  mbei  13,  1889.     Is.  6d. 
;  Dcipal  object  of  this   invention   is  to  reduce  the 

shock  on  the  body  of  the  retort  produced  by  charging  large 
masses  ••!  coal.  This  is  effected  by  means  of  a  scoop  oon- 
so  thai  the  two  sides  and  the  base  can  be  moved 
both  jointly  and  independently.  The  scoop,  which  is 
i-  enough  t..  contain  a  full  charge  of  the  retort,  is 
driven  forward  by  suitable  mechanism  into  the  retort  to 
the  rear  end.  The  bottom  of  the  acoop  is  then  withdrawn, 
depositing  the  coal  in  the  retorts,  and  subsequently  the 
sides  arc  withdrawn.     The   sides  are  connected    bj 

or  bows  which  prevent  the  retrograde  movement  of 
Hi.-  bottom  of  the  scoop  from  \..-\wj.  communicated  i"  the 
enal.  The  improvement  in  drawing  apparatus  consists  of  a 
mechanical  sliding  rake  provided  with  a  removable  head 
and  having  a  double  oscillating  motion  so  that  the  head  of 
the  rake  maj  !»■  moved  in  any  direction  within  the  retort. 

The  mechanism  by   which  the  various  motions  are  im- 
partial to  the  -> p  and  rake,  and  the  details  of  construction, 

are  fully  described  in  the  specification  and  illustrated  by 
eight  sheets  "i  drawings. — S.  B.  A.  A. 


.1   Method  of  Enriching  and  Inerearing  the   Vohan*  of 
Oat  obtained  from  Coal  and  utilising  the  Watt*  II.. it 
from    Retort   Settings.     V.    Pritchard,    Huyton   Quarry. 
-    ■    .  November  14,  1889.     Bd. 

Tin-   method    is   a  modification  of  the  Dinsmore  i 
uf  manufacturing  coal-gas,  the  main  difference  being  that 
the  reheating  duel  is  placed  outside  the  retort   chamber  in 
kwork  above  the  arch.     This  duel   is  prefen 
i  chamber  of  rectangular  section  disposed   parallel 
to  the  retorts  and  divided  into  two  oommunii 

i-  by  a  horizontal  diaphragm  <  ixtending  bom  tin 
don  almost  i"  the  back  of  the  duct.     It  is  heated  by  the 

ii  1 1 >it    ehainher,  whii-h    pas-    i: 

a  flue  piercing  the   arch   and   opening  into  a  flue  which 

bottom  and  porti if  the  sides  of  the  duel 

immunicating   past   a  damper  with   a   past  bj   flue 
which  opens  into  the  main  Sue;  tl  ingflue  IiIm-- 

»i- immunieates   past    a   damper   with   the   main   flue. 

The  temperature  of  the  duct  is  regulated  by  diverting 
the  current  of  wast  >m  the  enveloping  flue  to  any 
required  extent  bj  suitably  adjusting  the  dampers.  The  coal- 
gas  is  i \.v..i   from  the  retorts  into  a  collecting  chamber 

and  thence  past  suitable  valves  into  the  lower  compartment 
of  the  duel :  it  then  passes  from  the  upper  compartment 
into  the  watoi  jacketed  ascension  main,  fee,  as  is  usual. 
A-  the  enveloping  flue  does  not  surround  the  uppci  pan 
of  the  'liiet  the  i;as  i-  less  strongly  heated  during  the  latter 
half  of  ii-  course, — B.  B,  A.  A. 
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Improvements  in  the  Distillation  of  Coal,  Shale,  and  the 
like,  the  Invention  comprising  the  production  of  a  Special 
Description  of  Coke.  T.  Parker,  Wolverhampton.  Eng. 
Pat.  67,  January  2,  1890.     $d. 

The  objects  of  this  invention  are  the  increase  in  the  quantity 
and  value  of  the  solid  and  liquid  volatile  derivatives  from 
coal  or  shale,  and  the  production  of  a  porous  variety  of  coke 
which  will  burn  freely  in  an  open  fireplace.  The  coal  is 
charged  into  a  large  chamber  closed  by  a  cup  and  cone 
and  provided  with  tuyeres  near  the  bottom,  and  is  heated 
to  a  temperature  of  550° — 650°  C.  by  forcing  or  drawing 
through  it  a  current  of  superheated  steam,  water-gas  or 
other  gas  which  will  not  support  combustion  to  any  material 
extent.  An  arrangement  is  described  in  which  a  portion  of 
the  products  of  distillation,  freed  from  condensible  products 
by  passing  over  a  tar-pit  and  through  condensers,  is  in 
part  burned  in  a  regenerative  stove,  the  remainder  passing 
through  the  heated  stove  into  the  coal  chamber,  where  it 
serves  to  raise  the  coal  to  the  required  temperature.  Steam 
or  water-gas  may  also  be  used  to  convey  the  heat  from  the 
stoves  to  the  coal,  a  small  portion  only  of  the  products  of 
distillation  being  used  for  heating  the  stoves. 

In  another  arrangement  a  portion  of  the  products  of 
distillation  is  mixed  with  air,  ignited  in  a  small  combustion 
chamber  and  led  into  the  coal  chamber,  the  spent  gases 
passing  into  the  chimney  by  an  opening  a  little  above  the 
level  of  the  tuyeres.  This  process  of  distillation  by  internal 
heating  may,  it  is  alleged,  be  advantageously  applied  to 
tin-  manufacture  of  ordinary  coal-gas  and  common  coke 
at  the  usual  temperatures. — S.  B.  A.  A. 


Improvements  in  the  Manufacture  of  Gas.  W.  T.  Cotton, 
Loudon,  and  E.  F.  B.  Crowther,  Manchester.  En°\  Pat 
343,  January  8,  1890.     6d. 

These  improvements  are  in  the  construction  of  vertical 
retorts.  The  retorts  are  tapered  internally,  their  larger 
diameter  being  at  the  bottom,  where  each  retort  is  supported 
on  a  shallow  box  or  casing.  The  retorts  are  not  closed  below 
by  the  casings  but  the  opening  is  continued  downwards 
by  corresponding  apertures  in  the  upper  and  lower  plates 
of  the  casings  and  by  a  wide  exit  tube  fastened  to  the  under 
surface  of  the  lower  plate.  The  casings  enclose  a  moveable 
draw-plate  consisting  of  slabs  of  fire-resisting  material 
bolted  together  and  provided  in  places  with  apertures 
similar  to  those  in  the  casing  plates.  During  coking  the 
coal,  in  the  retort  rests  upon  the  slabs,  and  the  coke  is 
discharged  by  advancing  the  draw-plate  by  suitable 
mechanism  until  its  apertures  are  brought  to  correspond 
with  those  in  the  casing,  when  the  coke  falls  through  on 
to  the  barrows  placed  beneath  the  exit  tube  ;  the  draw-plate 
is  then  moved  back  into  its  previous  position.  Air  is 
prevented  from  entering  the  casing  and  gas  from  escaping 
by  means  of  a  pan  containing  water  placed  under  the  exit 
tube.  This  vessel  is  hinged  to  one  side  of  the  tube  and 
fastened  to  the  opposite  side  by  a  spring  catch  which  can 
be  released  before  discharging.— "S.  B.  A.  A. 


Improvements    in   Artificial   Fuel  and  in  the  Process   of 
Making  the  same.     W.  B.   McClure,  E.  Corning,  J.  E. 
Me  Williams,  and  J.  W.  White,  St.   Paul,  Minn.,  U.S.A., 
and  T.  Hodgson,  Buffalo,  New  York,  U.S.A.     Eng.  Pat 
15,012,  September  23,  1890.     6o\ 

1,660  lb.  of  finely  divided  and  heated  culm  or  coal-dust, 
100  lb.  of  sharp  clean  sand,  40  lb.  of  finely  powdered  well- 
burnt  lime-dust  are  thoroughly  mixed  and  incorporated 
by  the  aid  of  heat  with  125  lb.  of  naturally  solid  asphaltum 
mixed  whilst  in  a  molten  condition  with  75  lb.  of  naturally- 
liquid  asphaltum  or  petroleum  tar.  The  compost  is 
pressed  into  blocks  and  cooled  in  a  bath  of  cold  water. 

— S.  B.  A.  A. 


III.-DESTKUCTIVE  DISTILLATION  TAE 
PRODUCTS,  Etc. 

Notes  on  the  Conversion  of  the  Nitrogen  contained  in  Acid 

Sludge  of  Oil  Works  into  Ammonia.     I.  J.  Kedwood. 

See  pages  108 — 110. 


The   Nitrogen  of  Crude   Petroleums  and  Paraffin  Oils 

G.  Beilby. 

Seepages  120—121. 


Utah  Ozokerite.     A.  N.  Seal.     J.  Franklin  Inst.  1890 

100,  402—406. 

Utah   ozokerite  has   not   been   fully  investigated  and  the 

results  obtained  are  somewhat  conflicting.     Newberry  .En<r 

J  July  1889)  and  Beilste.n  (Ber.  16,  1574),  have  pre- 
viously published  some  details.  The  author  describes  this 
ozokerite  as  of  a  dark  brown  colour,  wax-like  in  consistency 
with  a  foliated  structure  ;  crystals  of  gypsum  were  found 
with  it.  The  material  melts  at  53°— 55°  the  specific  gravity 
being  0-9285;  it  is  soluble  in  warm  benzene,  ether  and 
carbon  bisulphide,  giving  a  fluorescent  solution.  On  boiling 
with  absolute  alcohol  a  pure  whit,  solid  hydrocarbon 
separated  out  in  pearly  scales  ;  on  combustion  it  was  shown 
to  consist  of  carbon,  85-44  ;  hydrogen,  14-45.  On  melting 
it  lire;,,,,,-  yellowish,  of  waxy  consistency  with  sp.  gr.  0-9708° 
was  soluble  in  all  solvents  for  ozokerite  and  further  in  hot 
alcohol  and  hot  acetone.  Experiments  showed  that  it  was 
little  acted  on  by  strong  sulphuric  acid  or  by  bromine,  and 
was  thus  evidently  a  paraffin.  The  molecular  weight  by 
Kaoult's  method  was  256. 

Experiments  with  the  ozokerite  showed  that  it  contained 
very  few  olefines,  and  was  not  readily  acted  on  by  reagents  ■ 
the  melting  point  and  percentage  composition  pointed  to  a 
formula  of  C,SH52,  the  molecular  weight  by  the  Eaoult 
method  would  give  about  C13H3S,  the  true  formula  probably 
lying  between  these  two. — D.  A.  S. 


PATENTS. 
Improved  Process  and  Apparatus  for  the  Production  of 
Best   Hard  Charcoal,   together   with   the   Simultaneous 
Recovery  of  Acetic  Acid,  Wood   Spirit,   Tar,  Ammonia, 
tras.     L.  Zwillmger,  Vienna,  Austria.     En°-.  Pat   18  8^3 
November  23,  1889.     8d. 
Hitherto  the  carbonisation  of  organic  materials  such  as 
wood,  peat,  brewers'  grains  or  refuse,  lignite,  bones  and  the 
like,  has  been  effected  in  retorts  by  simply  heating  them  or 
assisting  this   process  by  the  injection  of  steam  or  other 
gases,  as  for  instance,  water-gas.     The  processes  in  which 
steam   is  used  have  the  disadvantage   that  steam,  beino-  a 
gas   easily  condensed,  is  retained  by  charcoal  by  reason  of 
surface  attraction,  and  cannot  therefore  perform  its  object 
of  removing  the  volatile  products  evolved  in  a  sufficiently 
complete   manner.      Water-gas   is   more  suitable  for    this 
purpose,   but  its  use  is   inconvenient  as   it  necessitates  an 
apparatus   for  its  production.     In  all  these  processes  the 
introduction  of  air  or  free  oxygen  into  the  retorts  must  be 
carefully   avoided.       The   object   of    this   invention   is    to 
remove  the  above  difficulties  and  actually,  in  contradistinction 
to  these  processes,  by  the  application  of  atmospheric  air 
which  is  employed  to  make  the  steam  more  readily  movable 
m  the  heated  retorts  containing  the  raw  material.     The  air 
employed  is  passed  through  water  and  has  its  percentage  of 
oxygen  so  reduced,  and  at  the  same  time  is  so  saturated 
with   steam,  that   only  carbonisation  and  not  combustion  is 
brought  about.     The  steam  with  which  the  air  is  saturated 
is  for  this  reason   securely  retained  by  the  air  and  easily 
carried  through  the  material  to  be  carbonised,  and  can  thus 
assist  the  formation  of  acetic  acid  and  other  volatile  products. 
The  apparatus  for  producing  superheated  air  saturated  with 
steam  and  rendered  poor  in  oxygen  is  described  in  detail  in 
the  specification  and  illustrated  by  one  sheet  of  drawings. 

— B.  B. 
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.1    \fethodeJ    Separating   the  Isomers  contained  ;/.  ' 

toluene.     M.    Lange,   Amersfoort,  Holland.     Kng. 
I'ai.  1407,  January  -1~. ,  1890.     id. 

Tmk  process  di  panda  on  the  difference  in  the  action  of 
sulphonating  agents  on  different  nitrotolnenea.  It  lias  been 
found  that  in  sulphonating  itu.1l-  nitrololnene,  the  ortho- 
eomponnd  only  is  at  lirst  attacked,  »hil-t  the  para-derivative 
remains  unaltered.    The  inventor  utilises  this  differ 

n  in  view  of  producing  the  sulphonic  eoids  at  para- 

thonitrotoluene  from  crude  nitrotoloene.     He  proposes. 

to   run   fuming    sulphuric   acid,    sulphuric    anhydride    <>r 

sulphuric  monocblornydrin  slowly  into  the  said  mixture  a(  a 

atur.-  not  exceeding   100*.    From  tin 

sample  is  withdrawn  for  examination,  and  when  it  is  found 

ly  paranitrotoluene  separatee  out  in  a  soh.1  Btate  the 

a  of  the  sulphonating  agent  i-  stopped.     The  product 

i-  then  poured  into  water  and  the  soluble  portion  filtered  off 

from  the  paranitrotoluene,  or  the  latter  is  distilled  off  by 

■    .in.    The  sulpbonic  acid  i-  then  converted  into 

solid  form  bj  conversion  into  the  calcium  salt  or  by  other, 

known  means. — D.  li. 


IV.-COLOURING  MATTERS  AND  DYES. 

Induline.    K.Mel,    ('hem.  Zeit.  14,  1585. 

Tin    author   has   prepared  a   blui  matter,  Brat 

..I  by  i  aro,  bj  heating  together  -',  parts  of  aniline 

:  loride,  l  part  ol  i  ne  hydrochloride, 

ami  8  parts  ..f  water  for  24  hours  at   70 — 80  ('.     It  is 

ted  ii the   melt   by  solution   in   water,  and   the 

addition  of  salt.  The  oi  w  bodj  is  difficultly  soluble  in 
cold,  easily  soluble  in  hot  water,  forming  a  blue  solution 
which  possesse",  a  reddiah-brown  fluorescence.  It  is  also 
soluble  in  alcohol.  Its  solution  dyes  cotton  prepared  with 
tannin,  or  plain  cotton  in  presence  ol   sodium  chloride  or 

.  a  splendid   blue,  which  in  the  case   of  tannated 
cotton  i-  extremely  light-fast. 

Wool  an. I  s,ik  I,,.-  dyed  in  a  neutral  bath, the 
with  a  more  reddish  shade,  The  portion  of  the  melt 
insoluble  in  water  is  partially  soluble  in  alcohol,  which 
extra. -is  from  it  a  beautiful  grey-dyeing  Bpirit-ni 
capable  of  conversion  into  a  water-soluble  nigrosine  by 
means  ot  sulphuric  acid.  The  portion  of  the  residue 
insoluble  in  alcohol  consists  of  azo  |  The  fact  that 

the  above  bodies  are  produced  at  sued  a  low  temperature 
;     rionsly  known. — II.  T.  1*. 


.Iiii'/irie  Black.    II.  Outkneoht.    Chem.  Zeit.  14,  1557. 
I  in  ordinary  way  of  producing  aniline  black  on  the  fibre 

< sisis  in  steeping  the  material  in  a  solution  of  aniline 

hydrochloride  and  potassium  chlorate,  squeezing  out   the 
excess  of  solution,  and  drying  the  fabric  at  aboul        I    . 
the  oxidation  being  finished  by  a  bath  of  hydrochloi 
ami  an  .ilk:.!  D  •   the    first   stage  of  the 

..ii  there  is  considcrabli  .1  being 

injureil  by  the  fumes  of  hydrochloric  acid  that  are  pr. 
and  the  author  tl  commends  the  substitution  of 

aniline   potassium   sulphate    for   the   aniline    hydrochloride, 
IK,-  double   salt    ia    prepared    by   adding  the   thei 
amount  of  aniline  to  a  hot  solution  of  potassium  biaulphate 
and  filtering.     !!;■  mi  cooling,  deposits  the  double 

salt  in  large  crystals.     It  is  soluble  in  6]  i  water, 

so  that  si  cold  saturated  solutioo  contains  7*5  per  cent.  »>f 
aniline,  which  is  just  about  the  correct  quantity  for  pro* 
duoing  aniline  hlaek  on  cotton.  The  potassium  bisulphate 
formed  during  the  course  of  oxidation  does  not  attack  the 
fibre  an  long  us  any  moisture  is  present.  The  temperature 
•  i at n .ii  may  also  be  considerably  raised,  thus  leading 
inaiderable  saving  of  time,  and  •  better  utilisation  of 

the  aniline.— II.  T    P. 


On  a  Areas    Process  for  the  Extraction  of  Indigotin  from 
Commercial  Indigo.    T.  M.  Morgan.    J.  Amer.  Cham. 
Soc.  1890,  12,  302. 
The  following  process  yields  pure  indigotin  in  considerable 
quantities  i — 

Commercial  indigo,  finely  ground  aud  intimately  mixed 
with  about  an  equal  weight  of  zinc-dust,  is  spread  in  layers 
about  an  inch  deep  on  thin  hoards  and  introduced  into  a 
steam  chest  that  can  be  made  air-tight,  with  entry- and 
exit  tubes  for  steam,  and  an  aperture  for  the  introduction 
..I  a  solution  of  sulphurous  acid.  The  air  is  expelled  by  a 
rapid  current  of  steam,  then  the  strain  is  nearly  cut  off, 
ami  sulphurous  acid  solution  introduced  a  little  at  a  time 
so  as  to  keep  the  steam  in  the  chest  saturated;  and  this  is 
continued  till  the  reaction  is  completed.  This  takes  place 
in  from  one  to  two  hours,  when  the  indigotin  is  completely 
reduced.  The  product  is  then  of  a  dirty  yellowish  or 
greenish-yellow  colour.  It  dries  quickly  on  taking  from  the 
steam    chest,    and    is   then    not    liable    to    rapid    oxidation, 

and  may  be  kept  for  several  days  unchanged.  Indigo 
white  may  be  obtained  from  this  mixture  by  treating  with 
wood  spirit  in  an  extraction  apparatus,  or  by  digesting  in 
Basks  filled  to  the  neck  with  this  solvent,  (in  exposure  of 
the  solution  to  the  air  in  shallow  vessels,  the  indigotin  is 
precipitated  in  a  pure  and  crystalline  •mil'.  The  yield  is 
large  and  would   probably  be   a  theoretical  one  if  sulheicnt 

.  .lions  were  employed, — P.  J.  II. 


Industrial  Society  of  Mulhouet.     Meeting  of  November  12, 
1890.    Chem.  Zeit,  14,  1675. 

Xoi.tini;   and    PolonOWSky    find  that    totra-incthyldiainido- 

benzhydrol  will  condense  not  only  with  amines  in  which 
the  para  position  is  free,  but  also  with  para-substituted 
amines  such  as  pnra-toloidine,  meta-xylidine,  pseudo- 
eiiuiidlue,  &c.  Condensation  takes  puce  in  the  meta- 
posiiion  t..  the  group  NIL.  if  the  process  be  carried  out  in 
excess  of  concentrated  Bulphuria  acid, 
out  in  the  ortho-position  if  hydrochloric  acid  be  present. 
The  formula  of  the  condensation  products  obtained  with 
para-toluidine  arc — 

l»N.C,H4v 

>CH.C,H,(CH,).NH, 

■HAN. ('„)!,/  (i) 


(< 


(«)         (3) 


and  — 


CI    il    i   N<     ll.s 

>Cil.C,  II     i   H    -.Ml 
HA'NCJl/ 


(.11 


(1) 


,-., 


The   former,  on   oxidation,  yields  a  bluish-green;    the 

latter  is  only  oxi. lis,, I  if   acctvlatcd    lirst    and    then   f.'iies    a 

very  blue-green.    Nolting  and  Bwarinsky  have  condensed 

paril-llilro.lini. ithj  laim.l,  .l.oii/hydrol  with  pura-toluiiliuo  in  an 

analogous  manner.  By  acting  on  dimethylmetatoluidine 
with  the  three  nitiol.en/.al.lcliN.iis  the  nitrotetramethyldi- 
amido-tol] Iphen)  Imethanee  were  obtained — 

if.)  in 

.C61I3(CTI,).N(CII,); 

MM    1U   II 

\c,H,(CHt).N(CH»)1 

M,  (I) 

All  these  l.o.iies  yield  green  dyes  OB  oxidation.    Of  the 
imido  bases  obtained  by  reduction  of  these  three  nitto- 

ho.li.s,  the  para-derivative  gives  a  violet,  the  mi  ta-derivative 

dye     The  orthi  compounds  must  first  be 

acetj  latedand  then  yields  bluish-green  dyes  on  oxidation. and 
methylmetaioluidine  therefore  behaves  just  like  dimethyl* 

aniline     towards     the     iiilrohen/aldehy  des.     whereas     uieta- 

toluidino  oxidised  In  pr. ,■  of  para-toluidine  yields  no 

coloured] luot     Bj  idensation  of  nitrodimethylamido- 

benzhydrol  with  meta-toluidine  and  dimethylmetatoluidine 
tw..  bases  are  obtained — 

MM'61I 

)Cll.r  li  ,rn  i.Nll. 

(I'll,  S.C  II,    '    (1)  (4) 
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aud — 


XOXsHjCH 

(l) 


/C6H4.N(CH:,)C 

(4) 


V6H3(CH3).N(CH3), 
(6)  (4) 

Both  yield  green  dyes  on  oxidation.  By  condensation  of 
dimetliylmctatoluidine  with  ortho-formic  ether,  CH(OC2H5)3 
Nolting  and  Trautmann  have  obtained  hexainethyltriamido- 

tritolylrnethane,  ^(  (4)    3/"((!)  "^  and  hy  oxidation 

of  this  body  a  pure  blue  colouring  matter.  Nblting  and 
Freyes  have  acted  with  benzhydrol  on  o-toluyleuediamine 
and  obtained  a  tetramido-derivative  of  triphenylmethane — ■ 

(CH3)3N.C6H4V 

>  CH .  C6rUCH3)(NH2)  (NHV) 
(CH3)„N.C,.,H4/  (i)  (2)        (4)         (5) 

which  on  oxidation  yields  a  greenish  blue.  On  treating  this 
body  with  phenanthrenquinone,  an  aziue  results,  which  may 
be  oxidised  to  a  green  dye. — A.  R. 


PATENTS. 


Manufacture   of   Sulpho-Acids    and    Colouring   Matters 
therefrom.   F.  Wirth,  Frankfort-on-the-Maine,  Germany. 
From  the  "  Farbenfabrik  vormals  Bronner,"  Frankfort- 
on-the-Maine,  Germany.     Eng.  Pat.  3724,  August  4, 1882. 
Amended  May  2,  1890.     6d. 
The  original    specification   has   already    been    abstracted 
(this  Journal,   1889,  700).     The  patent  refers   to  the  pro- 
duction  of   naphthylamiue   sulplionic    acids  by  heating  the 
naphthol  sulphonic  acids  with  ammonia.     In  the   amend- 
ment attention  is  called  to  the  fact  that  the  derivatives  of 
j3-uaphthol    are    more    easily    converted   than    those   of    a- 
naphthol,  and  that  the  reaction  takes  place  at  high  tem- 
peratures only.     The  production   of  "another /8-naphthy'- 
amine  sulpho-acid  "  is  disclaimed,  and  also  the  combination 
of   the   diazo-conipounds  of  the   naphthylatnino  sulphonic 
acids  with  the  phenol  ethers. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Mailers. 
G.  W.  von  Nawrocki,  Berlin,  Germany.  From  P.  Bcit- 
tiger,  Lodz,  Russia.  Eng.  Pat.  4415,  March  5,  1884. 
"Amended  May  2,  1890.     6d. 

A  process  for  obtaining  colouring  matters  which  dye  wool 
aud  uumordanted  cotton  red  by  combining  the  salts  of 
tetrazodipheuyl  with  a-  or  /3-nuphthylaniiue  or  their 
sulphonic  or  disulphonic  acids.  The  use  of  the  /3-naphthyl- 
amine-a-sulphonic  acid  and  of  the  7-disulphonic  acid  is 
disclaimed  in  the  amendment. — T.  A.  L. 


The  Production  of  New  Azo-Colouring  Matters.  A.  G. 
Green  and  T.  A.  Lawson,  London.  Eng.  Pat.  14,304, 
September  10,  1889.     6d. 

By  reducing  p-nitro-o-toluidine  of  melting  point  107"  C.  in 
an  alkaline  solution  with  sodium  stannite  it  is  converted 
into  azoxytoluidine  (Limpricht,  Ber.  18,  1403).  If  an 
alcoholic  solution  be  employed,  azotoluidine  is  produced. 
Both  these  bodies  when  diazotised  combine  with  the 
sulphonic  acids  of  phenols  and  amines  to  form  colouring 
matters  capable  of  dyeing  unmordauted  cotton.  A  bluish- 
red  dyestuff  is  formed  by  combining  diazotised  azoxy-o- 
toluidine  with  a-naphthol-p-sulphouie  acid  (corresponding 
to  Piria's  naphthionic  acid). — T.  A.  L. 


Improvements  in  the  Production  of  Azo-Colouring  Matters. 
R.  J.  Friswell  and  A.  G.  Green,  London.  Eng.  Pat.  134. 
January  3,  1890.     4o\ 

Oxy-azo-toluidine  of  melting  point  212°  C.  (Limpricht, 
Ber.  18,  1405),  when  diazotised  and  combined  with 
amines,  phenols,  and  their  sulphonic   or  carboxylic  acids, 


yields  dyestuffs.  When  combined  with  a  -  naphthol  -  p  - 
sulphonic  acid  (corresponding  to  Piria's  naphthionic  acid), 
the  colouring  matter  dyes  unmordauted  cottou  red  from  a 
neutral  or  alkaline  bath. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Blue  Colouring 
Matters.  A.  Kern  and  E.  Sandoz,  Basle,  Switzerland. 
Eng.  Pat.  569,  January  11,  1890.     6d. 

The  products  obtained  by  the  action  of  gallocyanine  on 
aniline  and  its  homologues  are  insoluble  in  water  (Ber.  21 
1741;  this  Journal,  1888,  559).  By  sulphonating  these 
compounds  with  ordinary  sulphuric  acid  or  acid  containing 
anhydride  they  are  rendered  soluble,  and  dye  blue  shades 
on  silk  and  wool  without  a  mordant  and  cotton  mordanted 
with  chromium  salts.  The  compounds  formed  by  the  action 
of  aniline  and  its  homologues  on  the  products  obtained  by 
reacting  with  nitrosodimethylaniline  hydrochloride  on  gallic 
acid  or  its  methylic  ether  and  similar  substances  can  also  bo 
sulphonated  and  employed  for  dyeing  as  above. — T.  A.  L. 


The  Production  of  Dioxynaphthalinemonosulpho  Acid 
and  of  Disazo  Dyestuffs  from  the  same.  A.  Bang,  Leeds. 
From  I  laid  and  Co.,  Barmen,  Germany.  Eng.  Pat.  735, 
January  15,  1890.     id. 

The  o-naphthylamine  disulphonic  acid  of  which  the  lime 
salt  is  soluble  in  80  per  cent,  alcohol  yields,  when  fused  with 
caustic  soda,  a  dihydroxynaphthaleneiuonosulphoiiie  acid 
which  can  be  combined  with  the  tetrazo  compounds  from 
benzidine,  tolidiue,  diamido-stilbene,  diamido-carbazol  and 
dianisidine  to  form  violet  to  blue  cotton  colouring  matters. 
The  dihydroxyuaphthalene  sulphonic  acid  is  produced  as 
follows:  30  kilos,  of  sodium  a- naphthylamiue  disulpho- 
nate  are  added  at  a  temperature  of  about  180°  C.  to  a 
solution  of  110  kilos,  of  caustic  soda  and  20  litres  of  water. 
The  temperature  of  the  melt  is  afterwards  raised  to  200° — 
2203  and  maintained  for  8 — 10  hours.  It  is  then  dissolved 
in  400  litres  of  water  and  300  kilos,  of  30  per  cent,  hydro- 
chloric acid  added.  After  filtering  and  cooling  nearly  the 
whole  of  the  dihydroxyuaphthalene  sulphonic  acid  separates 
out.  To  obtain  dyestuffs  from  it  26  kilos,  of  the  acid  and 
40  kilos,  of  sodium  carbonate  are  dissolved  in  water,  aud  to 
this  is  added  a  solution  of  the  tetrazo  compound  obtained 
by  diazotising  10-5  kilos,  of  tolidine  (or  an  equivalent 
quantity  of  benzidine,  dramido-stilbene,  diamido-carbazol  or 
dianisidine)  with  30  kilos,  of  hydrochloric  acid  and  7  kilos, 
of  sodium  nitrite.  After  standing  24  hours  the  dyestuff  is 
filter-pressed  and  dried. — T.  A.  L. 


Manufacture  of  Azo-amines  by  the  Reduction  of  Azo- 
( 'olouring  Matters  derived  from  Nitramines.  J.  Imray, 
London.  From  "  La  Societe  Auonyme  des  Matieres 
Colorantes  et  Produits  Chimique  de  St.  Denis,"  A.  F. 
Poirrier  and  D.  A.  Rosenstiehl,  Paris,  France.  Eng. 
Pat.  1579,  January  29,  1890.     6d. 

A  method  for  obtaining  diamido-azobenzene  (p-azo- 
aniline)  and  its  homologues  by  combining  a  nitro-amine 
with  a  phenol  or  amine  and  reducing  the  azo  compound 
thus  formed  in  an  alkaline  solution.  The  following  example 
is  given :  p-nitraniline  is  diazotised  and  combined  with 
naphthol  disulphonic  acid.  100  kilos,  of  the  colourin°- 
matter  thus  obtained  are  dissolved  in  1,000  litres  of  water 
aud  100  litres  of  caustic  soda  of  40°  B.  The  temperature  is 
raised  to  50°  C.  and  80  kilos,  of  glucose  of  75  per  cent,  are 
added.  The  mixture  is  then  boiled,  when  the  violet  colour 
of  the  liquor  gradually  changes  to  brown.  After  cooling,  the 
p-azo-aniline  separates  in  crystalline  needles  and  may  be 
purified  by  dissolving  in  hydrochloric  acid,  filtering  and 
precipitating  with  soda.  The  p-nitrauiline  may  be  replaced  by 
m-nitraniline  or  by  equivalent  quantities  of  the  corresponding 
derivatives  of  toluidine,  xylidine,  &e.  Any  alkaline  reducing 
agent  may  be  employed  and  the  phenol  or  amine  with  which 
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the  nitramine   is  combined   may  In-  a  sulphonie  acid  or  not, 
but  it  i-  preferable  to  -  .ombinations  which  are 

soluble  in  water  in  presenoe  of  alkalis. — T.  A.  L. 


Iwtprooed  Manufacture  of  Colouring  Matter  of  the  Imluline 
0.   lmr.iv,  London,    From 
ilu-  ••  Farbwerke  von  .  Lucius  and  Bi 

•he-Maine,  Germany.     Eng.   Pat.  1699,  Jan- 

Tiik  following  compound-   1  ■  ■  paratcd  from  the 

induline  melt  obtained  by  1  ther  a  mixture  of 

aniline,  it-  hydrochloride  and  amido-azo-benzi 

l.  A  soluble  induline.  ( ' ._.,11„X,H(  1.  the  base  of  which 
form*  liable  -alt-  with  organic  acids  Bolnble  in  water. 
;;.  An  indnline  soluble  in  spirit,  of  which  the  ba< 
not  form  salts  with  orgai  \-  already  described  in 

■it.   16,825  of    1888   (this  Journal,   1889,   -7S),  the 
indnline  mentioned  nndi  Is  colouring  matters  of 

id.'   indnline    series    soluble   in   water   when   heated   with 
■   a- and  p-diaminea.     [n  a  similar  manner  soluble 
colouring  matters  an-  obtained  from  the  indnline  mentioned 
under  <-  )  bi  beating il  with  aromatic  diamines,  ami  prefer- 
ably  with  p.phenylenediamine.       Inn   kilo-,   of    imluline, 
ISO  kilo.,  of  p-phenylenediarnine,  and  80  kilo-,  of  p-phenyl- 
mine  hydrochloride  are    heated   to   ISO   ('.for  about 
three  hour-.     The  excess  of  n-phenylenediamine  i-  exl 
by  boiling  water  and  the  residue  dissolved  in  8,000  litre-  of 
l  To  kilo-,  of  :m  per  cent,  hydrochlorie  acid. 
After  filtering,  tie-  colouring  matter  i-  precipitated  by  the 
on  .if  -lit.    it  dyes  cotton  bin.-. — T.  A.  I.. 


Production     '    V-  i'      or  Colouring  Hatter,    T.  H. 

shillito.   London,     from  .1.    It.   Geigy   ami   Co.,    Basle, 
Switzerland.     Bug.  Pat,  1771,  February  1.  1890.     !</. 
I>i  m  dro  TiiKP-jiTiii.i  hum:   sulpbonic   acid   or   primuline 
(poly chromine),  both  bodies  being  formed  bj  the  action  of 
sulphur  on  n  md  snbsequenl  sulphonation,  yield, 

when   their  dial mpounds   are  boiled   with   an 

colouring  matter-  which  dye  unmordanted  cotton  yellow. 

.'in  kil f  primuline  are  dissolved  in  1,000  litres  of  water, 

:io  kilo-,  of  hydrochloric  acidol  20"5  B.  are  added,  ami 
.'ion  diazotised  by  the  addition  of  7  kilo-,  of  sodium 
nitrite.  30  kilo-,  of  ammonia  of  2',  H.  are  then  added,  ami 
after  standing  about  IS  hour-  the  solution  i-  boiled  ami  the 
colouring  matter  precipitated  by  the  addition  of  salt  it 
form-  a  brown  powder  easily  soluble  in  water.  The  yellow 
..ii  tin-  cotton  fibre  i-  changed  bj  caustic  alkalis  to 
an  oral  also  this  Journal,  1890,  s;,  i  and  1082). 

— T.  A    I.. 


Production  of  Yellow  Basic  Colouring  Matter,     ft   Imray, 

London.     Prom  "  The  Society  of  Chemical   Industry  in 

ritxerland.       Bug.    Pit.    1808,    I  •  bruai  ,    8, 

l./. 

Wiiiv  it-toluylcnodiaininc  i-  heated  with   oxalic  acid    in 

■    of  a  condensing  agcnl   raoh  as  ziueehoricle.it  is 

ouu verted   into   'In-   base  en    a   yellow  dyeataff  soluble  in 

aith   the  formation  of   the    hydrochloride 

which  dyes  -ilk  ami  cotton  mordanted  with  tannin  a  bright 
>.llow.    9*8  kilo-,   of  at-toluylenediamine,  8*8   kilo-,    of 
•  I.  1  •  5  kilos,  of  glycerol,  and  1*8  kilos,  of  zinc 
ohloride  i  with  oonstanl  agitation  to  about  [80  i    . 

and  afl  Bora.     Hie  unit  is 

then  dissolved  in  ll  I   hydrochloric  acid  of  85  pet 

cent.,  ami  diluted  wi'li  s  litres  of  water,  when  the    colouring 

matta  it.     In  order  to  purify  it,  it  is  dissolved  in 

boiling  water  ami  I     \.  I,. 


Impmrrmrnti  in  the  Manufacture  of  Colouring  Matters. 
B,  Holliday,  Huddcrsl  '-i  i.  February  :t. 

Id 

for    sulphonatinfl    tin-   product   obtained   by 
weight  of  sulphur  with  I  parts  by  weight 


of  p-toluidine  for  19  hours  to  200° — 250°  C.  after  removing 
the  dehydrothiotoluidine  from  the  melt  by  treatment  with 
hot  dilute  hydrochloric  acid.  One  part  by  weigh!  of  the 
l  added  to  :i— 1  parts  of  fuming  sulphuric  acid 
containing  30  per  cent,  of  anhydride,  and  the  mixture 
agitated  until  a  sample  dissolves  to  a  clear  solution  in  water. 
The  sulphonation  may  be  accelerated  by  warming,  ami 
when  complete  the  melt  is  poured  on  to  ice  or  into  water 
and    salted   out   oi  I    directly   and   combined    with 

phenols  or  their  sulphonie  acids  toformdyestuffs. — T.  A.  I/. 


Improvements  in  the  Manufacture  of  Azo-Colouring 
Matters  for  Dyeing  and  Printing.  B.  Wlllcox,  London. 
Prom  tin-  "  Faibenfabriken  vormals  Fr.  Bayer  and  i  u ■.," 
Klberf.M.    Germany.      Eng.    Pat.    1828,  Febroarj    ;i, 

r„t. 

An  extension  of  Eng.  Pat.  8299  of  18S9  (this  Journal, 
1890,  608)  substituting  for  the  a-naphthyhunine  there 
ethyl  and  methyl  ethers  of  ct-araido-jS- 
naphthol.  The  following  process  yields  a  greenish-blue 
mordant  dyestuff.  Aniido-sulpho-salicylie  acid  is  diazotised 
and  combined  with  an  ether  of  o-amido-fl-naphthol  at  about 
50°  C.  The  amido-azo  compound  obtained  is  tiltered  off, 
dissolved  in  alkali,  and  diazotised  with  sodium  nitrite  and 
hydrochloric  acid.  A  black  precipitate  which  first  forms 
changes  to  red,  and  alter  filtering  off  is  added  to  an  alkaline 
solution  of  6-naphthol  with  the  formation  of  the  dyestuff. 

— T.  A.  1.. 


Production  of  Soluble  Blue  Colouring  Matters  of  the 
Induline  ('hiss.  .1.  Imray,  London.  Prom  "  I, a  Soeiete 
del  Matietr-  (  'olorante-  et  1'roduits  ( Ihimiqui  -  de  St. 
I  i.  in- "and  Dr.  Chapuis,  Pari-.  Prance.  Eng.  Pat.  1874, 
Febroarj   I.  1890.     Id. 

Hv  heating  />-a/o\yani]inc,  aniline,  and  aniline  hydro- 
chloride to  160° — 180°,  and  treating  the  melt  with  water 
ami  hydrochloric  acid,  the  hydrochloride  of  an  imluline  is 
formed  which  can  be  precipitated  by  -alt  ami  zinc  chloride. 
Tin'  product  dyes  cotton  mordanted  with  tannin  violet  blue. 

which  i-  said  In  be  fast  to  -oap  or  light.      In  place  of  aniline 

other  aromatic  amines  may  be  employed. — T.  A.  1.. 


Improvements  in  tki   Manufacture  of  Soluble  Blue  Cotton 
I'  ■   tuff  or  Colouring    Mutter.     II.   II.   Lake,  London. 
From    K.    Oehler,    Offenbach-on-the-Maine,    Germany. 
.  Pat.  2499,  February  l">,  1890.     4,1. 

Bi  heating  so-called  spirit  induline  with  zt-phenylene  or 
p-toluylene  diamine  to  175°  C,  it  is  converted  into  a  blue 
colouring  in. itt.r  Boluble  in  water.  The  -am.'  process  can 
also  be  applied  to  the  induline  obtained  by  heating  together 
aniline.  It-  hydrochloride,  nitrobenzene,  ami  an  iron  salt. 
matters  are  verj  easily  soluble  in  water,  bul 
insoluble  in  brine,  Thej  dye  cotton  an  indigo  blue  -bade, 
which    1  irker    by    treating    the    dyed    fibre     with 

ehromau  •      I .  \.  I.. 


Improvements  in  the  Manufacture  «f  Colouring  Mutters. 

II.     11.     Lake.    London.      From    A.     Lcoiihardl    ami    Co., 

sfahlheim-on-the-Maine,    Germany,      Kng.    Pat.    B098, 
6d. 

sin-nil  no  naphthylenediamines  are  obtained  bj  beating 

primary  aromatic   amine-   with   dihydroxyTiaphthalei I 

melting   point   •_•  1 1",     in  preseni  uitable  condensing 

I'bc  dihydroxynaphthalene   is   formed    by   fusing 

S-naphthalcne  disnlphonio  acid   or   Schaeffer's  S-naphthol 

sulphonie  acid,  with  alkali-.    The  substituted  naphthylene- 

diamincs  when  heated  with  p-nitroso  derivatives  of  aromatic 
amine-  or  with  quinone  dicrdoro-imide  in  a  suitable  solvent 
yield  bs  olooring  matters. — T.  A.  L. 
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Improvements  in  the  Manufacture  of  Colouring  Matters. 
The  Clayton  Aniline  Company  and  John  Hall,  Manchester. 
Eng.  Pat.  5155,  April  2,  1890.     Gd. 

Dyestuffs  of  the  benzidine  series  are  according  to  this 
specification  obtained  by  combining  tetrazo-diphenyl  or 
tetrazo-ditolyl  with  one  molecule  of  the  sulphonic  acids  of 
phenyl-  and  o-tolyl-/3-naphthylaniine  referred  to  in  Eng. 
Pat.  10,934  of  1889  (this  Journal,  1890,  853)  and  reacting 
with  these  intermediate  compounds  on  sodium  naphthionate 
or  in  general  on  phenols,  amines,  their  sulphonic  and 
carboxylic  acids. — T.  A.  L. 


Improvements  in  the  Production  of  Mixed  Azo-Colours. 
C.  A.  Martius,  Berlin,  Germany.  Eng.  Pat.  2213, 
February  15,  1886.     Amended  April  26,  1890.     Gd. 

Already  abstracted  (see  this  Journal,  1889,  701).  The 
employment  of  several  substances  is  now  disclaimed  and 
there  are  some  clerical  amendments. — T.  A.  L. 


A  Process  for  the  Productioji  of  a  Substantive  Cotton 
Colour.  J.  Dawson  and  E.  Hirsch,  Huddersfiehl.  Eng. 
Pat.  14,432,  September  13,  1890.     id. 

In  Eng.  Pat.  3803  of  1885  (this  Journal,  1886,  96)  a  process 
is  described  for  the  production  of  colouring  matters  by  the 
action  of  a  salt  of  tetrazo-ditolyl  on  naphthionic  acid.  The 
present  patent  refers  to  an  improvement  on  the  method 
there  mentioned  by  using  an  excess  of  naphthionic  acid 
(4 — 6  molecules)  to  that  previously  employed.  The 
following  quantities  are  given  : — 10  kilos,  of  o-tolidine  are 
dissolved  in  30  kilos,  of  30  per  cent,  hydrochloric  acid  and 
200  litres  of  water  aud  diazotised  at  a  temperature  below 
10°  C.  by  the  addition  of  75  litres  of  water  containing 
6'7  kilos,  of  sodium  nitrite.  The  diazo  solution  is  then 
added  to  900  litres  of  water  containing  90  kilos,  of  com- 
mercial naphthionic  acid  aud  the  mixture  allowed  to  stand 
six  days.  The  black  precipitate  which  forms  gradually 
becomes  reddish  yellow  and  turns  brilliant  scarlet  on  the 
addition  of  caustic  soda.  When  no  further  change  of  colour 
is  observed,  1,000  litres  of  water  are  added,  the  mixture  is 
made  alkaline  by  the  addition  of  20  kilos,  of  30  per  cent, 
caustic  soda  lye  and  the  temperature  raised  to  80J  C,  when 
the  colouring  matter  is  precipitated  by  adding  100  kilos,  of 
salt,  after  which  it  is  filter-pressed  and  dried.  The 
mother  liquor  contains  the  excess  of  naphthionic  acid  which 
may  be  recovered  by  precipitation  with  hydrochloric  acid. 

— T.  A.  L. 


Manufacture  of  Colouring  Matters  Obtained  by  the  Action 
of  Amines  of  the  Fatty  Series  upon  Gallocyanine. 
J.  Imray,  London.  Erom  "  La  Societe  L.  Durand 
Hugueniu  et  Cie.,"  Basle,  Switzerland.  Eng.  Pat. 
18,526,  November  17,  1890.     id. 

Blue  to  green  dyestuffs  are  formed  by  heating  gallo- 
cyanine with  primary  and  secondary  amines  of  the  fatty 
series  in  a  concentrated  aqueous  solution  at  a  temperature 
of  90°— 100°  C.  The  product  is  then  dried  and  differs  from 
gallocyaniue  in  being  easily  soluble  in  water.  The  colouring 
matters  dye  mordanted  and  unmordanted  wool  and  can  also 
be  employed  for  printing  on  cotton  and  for  the  formation  of 
lakes.— T.  A.  L. 


T.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENTS. 

Improved  Apparatus  for  the  Preparation  of  Textile  and 
Filamentous  Materials  intended  to  Facilitate  their 
Cleaning  and  the  Removal  of  Thistles  or  Burrs 
therefrom.  S.  Pegler,  Eoubaix,  France.  Eng.  Pat.  17,882, 
November  9,  1889.     6d. 

A  series  of  rollers,  working  in  pairs,  is  furnished  longi- 
tudinally with  metallic  blades.  The  speed  of  the  rollers 
increases  from  pair  to  pair,  and  the  textile  materials  which 
are  brought  between  the  rollers  are  thereby  drawn  out  and 
opened  and  the  burrs  and  other  foreign  matters  loosened 
which  can  then  be  easily  extracted  by  the  usual  methods. 

— H.  S. 


A  Neic  or  Improved  Machine  or  Apparatus  for  Finishing 
Textile  Fabrics.  G.  Douglas,  Bowling.  Eng.  Pat. 
18,772,  November  23,  1889.     Sd. 

Two  endless  cloths,  one  placed  over  the  other  and  heated 
by  being  brought  into  contact  with  steam  cylinders,  cover 
the  greater  part  of  a  large  cylinder.  Fabrics  to  be  pressed 
and  finished  are  placed  between  the  *wo  cloths  while  in 
motion,  the  pressure  being  regulated  by  the  tension  of  the 
cloths. — H.  S. 


Improvements  in  the  Treatment  of  Hemp,  Flax,  Jute, 
Cotton,  and  other  Substances,  in  Order  to  Preserve  the 
Same.  E.  T.  Truman,  London.  Eng.  Pat.  19,773, 
December  9,  1889.     id. 

Substances,  such  as  the  peroxides  of  manganese,  lead, 
barium,  &c.,  which  have  the  property  of  decomposing 
ozone  into  oxygen,  are  stated  to  preserve  hemp,  flax,  gutta- 
percha, india-rubber,  and  other  similar  substances  from 
oxidation  and  decay.  In  practice  these  peroxides  are 
mixed  with  ozokerite,  tar,  and  other  substances,  and  then 
applied  to  the  materials  to  be  protected,  e.g.,  sail  cloths, 
tarpaulins,  packing  used  for  electrical  conductors,  cables, 
&c— H.  S. 


An  Improved  Method  of  and  Apparatus  for  Treating 
11  aol  in  the  Batting  and  Carding  Processes  preparatory 
In  Spinning.  A.  J.  Pilard,  Paris,  France.  Eng.  Pat. 
20,386,  December  18,  1889.     Sd. 

In  this  process  water  is  substituted  for  fatty  matter  in  the 
preparation  of  wool,  during  the  whole  carding  process  up 
to  the  spinning.  All  the  machinery  is  therefore  treated 
with  red  l.ad,  and  the  teeth  of  the  cards  made  of  tinned 
steel  or  aluminium  bronze,  to  prevent  oxidation.  The  wool 
is  first  subjected  to  two  batting  processes,  then  moistened 
with  half  its  weight  of  water,  left  to  stand  48  hours,  and 
then  carded,  during  which  operation  it  is  repeatedly 
moistened  by  means  of  apparatus  between  the  cards,  to 
keep  up  the  hygrometric  condition  which  is  acknowledged 
to  be  the  best  for  the  carding  of  wool.  When  wool,  carded 
thus,  is  subjected  to  the  combiug  process,  a  consider- 
able decrease  of  noils,  and  therefore  increase  of  the 
combing  wool,  is  effected.  This  process  is  also  applicable 
to  wool  mixed  with  other  fibres. — H.  S. 


Improvements  in  the  Treatment  of  Textiles  by  Means  of 
Ammoniacal  Oxide  of  Copper  for  the  Purpose  of 
Rendering  same  Waterproof  and  Non-Combustible. 
C.  Baswitz,' Berlin,  Germany.  Eng.  Pat.  20,665,  Decem- 
ber 23,  1889.     id. 

Textiles  are  thoroughly  impregnated  with  a  solution 
of  vegetable  parchment  in  cuprammonium,  and  become 
possessed  of  all  the  qualities  of  parchment.  The  mechanical 
process  is  the  same  with  that  previously  described  in  Eng. 
Pat.  16,708  of  1889  (compare  this  Journal,  1890,  1047). 

— H.  S. 
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Improvement*    i><    the    Method    of  and   Apparat 

Treating  or  Securing  and    Washing    Wool  «"</   othei 

1  -  John    Smith,    I  S     th,   ami 

■h  Bmith,   BiddalL     Eng.   Pot   1461,  Jam  urj    28, 

placed  on  different   levels, 

and  made  to  eommnnioate  with  each  other  by  tubes  at  the 

bottom.     Above  them  isels  are  placed,  having 

perforated  bottoma  through  which  the  scouring  liquor  falls 

as  a  spray  or  shower  into  the  vessels  below.     Tin- wool  is 

carried  through  the  different  vessels  on  endless  travelling 

i  i«  thus  exposed  to  the  spray  of  the 

At  the  end  of  each  vessel   a  pair  of 

rollera  om  the  wool  before  it  enters  the 

next   vessel.    The  liquor  maybe  pumped  into  the  upper 

and  utilised  again.    The  construction  of  thi 

Ijfled  by  dispensing  with  the  travelling 

lattice  and  allowing  the  «'".]  to  ilo;it  in  :i  long  vessel  filled 

otrring  li<|iior.     Wool  and  liquor  move  slowlj 

in,  and   at  the  end  of  the  vessel  a  pair  of  rollers 

squeeset  i   free   of  the  liquor  which  falls   into  :i 

vessel  below,  from  which  it  can  be  raised  by  pumps  into  the 

upper  vessel  and  re-used.     A  series  of  perforated  revolving 

cylinders  regulate  the  motion  of  th.- wool  and  liquor.     Hy 

thi-  process  the  felting  and  entangling  of  the  material  is 

d,  whilst  the  cleansing  i  orilj  performed. 

—  U.S. 


Improvi  of  Cleaning  and  Ext 

oil  and  Grease  from  Cotton-M  ther  Fibrous 

'/  t)  Park.     Eng.    Pat 

l '."»■.  Januarj  Scf. 

I  fter  l"  ting  used  for  oh 

maehinery,is  treated  with  petroleum  or  other  liquid  hydro- 
carbon, hy  being  placed  in  a  cylinder  of  wire-work  which 
revolves  in  a  cylindrical  vessel  containing  the  peti 
After  treatment  the  waste  is  removed  from  the  hath,  and 
the  petrolenm  expelled  from  it  by  pressure  or  other  means, 
when  the  waste  is  washed  with  a  suitable  agent  such  as 
solution  of  soap,  caustic,  or  other  detergent,  and  turpentine. 
The  waste  is  now  rinsed  with  water  and  dried,  when  it  i-  tit 

.-<•.    The  petroleum,  after  having  taken  up  bi 
oil  or  grease,  is  separated  in  the  usual  «a_\. — EC.  E.  M. 


An   Improved  Process  for   Washing  and  Scouring   Wool 
and  Fibrous  M>>t<  rials  containing  Grease,  G*  W.  Arnott, 

P.  A.  ( >li\irr,  and  ■ 
\  ]•■  1  10,  1800.     H,/. 

Potash,  sand,  and  other  mineral  matters  present   in  the 
removed  in  a  centrifugal  machine  by  means  of 
g  in  the ci  ntreof  the  machine, 
ire  th,  ,1  extracted  bj 
bisulpl  ether,  th.' mat.  rial  being  afterwards 

carefulh  washed  with  water.  The  fibres  are  said  to  he 
rendered  softer  than  by  the  ordinary  treatment, 
less  quantity  of  th.'  above-mentioned  solvents  required. 
The  apparatus  used  tor  this  process  i-  a  hydro- 
•  .r  which  rotates  tii-t  slowlj  and  afterwards  quickly, 
.luring  each  of  the  thn  I  the  operation,  until  the 

lean  and  dry.     It  i-  connected  with  a  -• 

the   earthy   matters   are 
led,  the  dissolved  substances   Bowing  int..  tank- ami 
distilling  vessels,  where  thej   are  treated  in  the  ordinary 
I  h.-  hydro-extractor  i-  suitably  eased  into  i 
ape  of  volatile  tubstanoi  -      H.  8. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

A    "  J)  fur  \Dyes    Mordanted    with    Chromic 

Oxide.    H.  Schmid.    Chem.  Zeit.  14, 1439— 1440. 

I  1  on  the  tihre  by  means  of  chromium  scsquioxide 

tin-  daily  gaining  in  importance,  owing  to  their  relatively  great 
stability  and  ss.    A  great  variety  of  shades  is 

obtainable  by  employing  the  numerous  phenolic  and  other 
dyes  that  form  lakes  with  chromium  oxide,  such  as 
Gnllocyanin.  Coenuein,  Alizarin,  Alizarin-hlue.  -orange, 
-green,    -black,    -grey,    &c.       Designs   are    most    readily 

prod <1  on  materials  bo  dyed  hy  using  a  suitable 

discharge,  the   patterns   obtained  being  distinguished   for 

■  i  cleanness.     In  the  process  hitherto  employed 

the  mordant  is  direetl]  precipitated  on  the  fibre  by  soaking 

the    latter    in    a    solution    of    chromium    oxide    in    soda, 

or    the     material    is     soaked    in    chromium 

bisulphite  and  subsequently  dried  by  heat.     Again,  a  solu- 

omium  salt  may  be  used,  followed  by  a  hath  of 

sodium  zincati      The  design  is  then  printed  on  the  fabric 

with  an  acid  discharge,  and  the  mat.  rial  i-  finally  dyed  with 

one  of  the  above  dyes.     In  order  to  effect  a  more  rapid  and 

complete  discharge  of  the  mordant,  the  author  employs  the 

following  mixture : — 

Onus. 

Water 

"British  Gum" 7,000 

lerrioyanide G.O0O 

te 10 1 

000 

Magnesium  carbonate  paste 12,000 

Coloured  patterns  tire  obtained  by  mixing  potassium 
ferrieyaui.le.  mugnesium  carbonate,  and  alkaline  chlorates 
with   a  Bnitable   mineral   colouring   matter,  such  as  chrome 

yellow,  vermilion,    \e.,    thickened    with    albumen,     The 

fahrie.  previously  prepared  with  a  mixture   of   mordant  and 

i  dried  (but  on  which  the  colour  has  not  been 
developed),  is  printed  on  with  the  above  composition  and 
steamed.  Below  tire  formulae  for  some  dischargeable 
colours  :— 

Viol  i  i. 

QriUS, 

G      .ym'ii  iii  powder ISO 

Boda  lyoal  10°  1! 

2I.CKKI 

When  dissolved,  add  in  the  cold  with  stirrinjj — 

i  at  u  i; u»i 

miter i 

Finally  add — 

Chromium  B MM 

'  t      B '.'I" 

r no 

and  finally  dilute  the  whole  to  III  litres. 

Ill,  r. 

Alizarin  Line  S 

Water £3,000 

Bodium  bisulphite 

Ohramium  acetate  HO 

Calcium  aoetatc too 

Grkt. 

in  blue  B uo 

Water  1 

mlphite 180 

oiumaeetate 210 

1       omaeotate 100 

Bxtraet  of  Porsian  berries  at  M  l( 

.1 :n 

Ni  tro-alrtarin ,-, 

—  II.  T.  P. 
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New  Dyes.     Chem.  Zeit.  Rep.  14,  334. 

Pyromine  is  prepared  by  oxidation  of  tetramethyldiamido- 
diphenylmethaneoxide,  which  dyes  tannin-mordanted  cotton 
a  brilliant  blue-red,  and  surpasses  all  known  dyes  of  similar 
shade  for  fastness.  The  dye  can  also  be  used  for  silk,  jute, 
leather,  paper,  lakes  and  pigments. 

Acridine  Orange  is  another  dye  prepared  by  condensation 
of  formaldehyde  and  m-toluylenediamine,  and  dyes  cotton 
mordanted  with  tannin  and  tartar  emetic  a  fast  and  brilliant 
orange.  Silk  is  dyed  in  a  soap-bath  with  acetic  acid. 
Leather  and  jute  require  no  mordants. — A.  K. 


New  Method  for  Producing  White  and  Buff  Discharges 
on  Indigo  Grounds.     W.  Geller.     Farber.  Zeit.  2,  24. 

The  goods  are  printed  with  300  grms.  of  dextrin  thickening, 
150  grms.  of  sulphate  of  lead,  40  grins,  of  sodium  chlorate, 
42  grms.  of  ammonium  chloride,  and  19  grms.  of  potassium 
ferrieyanide.  The  salts  are  best  dissolved  at  40° — 50°  in 
the  gum,  the  sulphate  of  lead  being  added  last.  After 
printing,  the  goods  are  steamed  with  dry  steam  for  half 
an  hour,  then  passed  through  a  solution  of  30  grms. 
of  caustic  soda  of  38°  B.  per  litre  of  hot  water,  and  in 
case  the  whites  are  yellowish,  through  very  dilute  sulphuric 
acid.  Instead  of  the  ferrieyanide,  potassium  bichromate 
may  be  used.  In  this  case,  passage  through  sulphuric  acid 
can  be  dispensed  with. 

The  buff  is  produced  by  boiling  130  grms.  of  leio-gum, 
60  grms.  of  starch,  65  grms.  of  sodium  chlorate,  and 
250  grms.  of  water,  then  adding  70  grms.  of  ammonium 
chloride  and  40  grms.  of  potassium  ferrieyanide  at  40° — 50°, 
and  finally,  220  grms.  of  lead  sulphate,  16  grms.  of  oxalic 
acid,  100  grms.  of  ferric  acetate  (prepared  from  20  grms. 
ferric  chloride  and  the  corresponding  amount  of  sodium 
acetate).  After  printing,  the  goods  are  passed  through 
the  Mather-Platt  steamiDg  chamber,  treated  with  ammonia 
to  neutralise  the  oxalic  acid,  steamed,  and  passed  through 
caustic  soda  as  above. — A.  R. 


PATENTS. 

Improvements  in  the  Treatment  of  or  Finishing  of  Manu- 
factured or  Partially  Manufactured  Materials  from 
Cotton  or  similar  Fibres  or  other  Substance  containing 
Cellulose.  H.  A.  Lowe,  Heaton  Moor.  Eng.  Pat.  20,314, 
December  17,  1889.     6rf. 

The  material  is  immersed  for  several  minutes  in  a  concen- 
trated solution  of  sodium  hydrate  (usually  of  40°  to  55D  Tw.), 
then  squeezed  and  thoroughly  washed  with  warm  water.  By 
this  treatment  the  fibres  are  said  to  become  more  cylindrical, 
and  their  walls  thicker.  The  material  itself  being  thereby 
rendered  stronger,  can  be  dved  better  and  more  uniformly. 

— H.  S. 


An  Improved  Process  and  Composition  for  Producing 
Printing  Ink.  C.  Huelser,  London.  From  G.  Callmami, 
Weimar,  Germany.  Eng.  Pat.  20,830,  December  28, 
1889.     4<i. 

L'se  is  claimed  of  the  powder  produced  by  grinding  brown 
coal  (to  pass  through  a  sieve  of  at  least  3,500  meshes  per 
square  centimetre),  instead  of  soot,  &c.  hitherto  used,  for 
making  black  printing  ink.  The  ink  made  with  powdered 
coal  is  said  to  be  characterised  by  its  "intensely  black 
velvety  shade." — E.  B. 


Improvemetits  in  Apparatus  for  Treating  Fabrics,  Paper, 
and  other  Materials  with  Gases,  Steam,  or  Hot  Air. 
E.  Remy,  Miilhausen,  Germany.  Eng.  Pat.  20,905, 
December  30,  1889.     Sd. 

The  material  is  carried  through  the  chamber  in  which  it  is 
to  be  treated  by  two  travelling  endless  chains,  arranged 
parallel  to  each  other,  and  provided  with  arms  or  levers, 


each  adapted  to  turn  about  a  centre,  two  arms  constituting 
a  set,  and  in  corresponding  positions  on  the  two  chains, 
and  connected  by  a  bar  or  roller  that  is  capable  of  being 
turned  over  by  means  of  turnstiles  placed  near  the  entrance 
to  the  chamber,  and  operating  in  such  a  manner  that  all  the. 
bars  are  brought  in  succession  underneath  the  entering 
material,  and  cause  it  to  be  automatically  formed  into  long 
folds  that  hang  down  side  by  side,  thus  exposing  a  large 
surface  to  the  action  of  the  gases,  steam  or  hot  air  within 
the  apparatus,  the  material  being  afterwards  straightened 
out  at  the  opposite  end  of  the  chamber.  The  apparatus  may 
be  partly  or  entirely  closed,  openings  being  however 
provided  for  the  material  to  enter  and  leave,  and  also  for 
means  to  actuate  the  parts  within  the  apparatus. — E.  S. 


Improvements    in    the  Production   of  Azo-Colours   upon 

Cotton   or  other  Vegetable  Fibre   in   the  Piece,   and   in 

Apparatus    therefor.      S.   and  J.  Knowles,   Tottington. 

Eng.  Pat.  1062,  January  21,  1890.     Sd. 

The  diazotising  baths  employed  in  the  production  of  azo- 

colours  on  cotton  piece-goods,  are  extremely  sensitive,  and 

rapidly  rendered  inoperative  by  the  passage  through  them 

of  cloth  prepared  with  phenols.     To  overcome  this  difficulty, 

the  present  inventors  run  the  piece  continuously  through 

the  machine  shown  in  the  Figure,  to  which  the  diazo  solution 
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Piece-Dyeixg  with  Azo-CoLoms 


is  supplied  in  quantity  as  required,  by  means  of  the  spurt 
pipes  d,d.  The  lower  series  of  rollers  e,  e,  e,  are  preferably 
composed  of  metal,  and  are  supported  in  a  shallow  vessel  c, 
which  serves  to  receive  the  liquor  not  absorbed  by  the  cloth, 
the  operation  being  so  regulated  that  only  a  small  quantity 
of  such  liquor  is  at  anytime  in  the  receiving  vessel. — E. B. 


Improvements  in  the  Manufacture  of  Colouring  Matters, 
and  in  Dyeing  or  Printing  Wool  and  other  Fibres  there- 
with. R.  Holliday,  Huddersfield.  Eng.  Pat.  1812, 
February  3,  1890.     id. 

A  nitroso-  ordinitroso-eompound  of  one  of  the  dihydroxy- 
naphthalenes  is  reduced  in  an  aqueous  solution  with  sodium 
hydrosulphite  or  other  suitable  reducing  agent.  The  fibre 
is  then  immersed  in  the  bath  and,  after  the  superfluous 
liquid  has  been  removed,  is  oxidised  by  exposure  to  the 
air.  The  colouring  matter  may  also  be  obtained  as  a  paste 
or  powder  by  oxidising  the  bath  itself  and  collecting  the 
precipitate.  In  order  to  employ  it  for  dyeing  it  is  mixed 
with  water  and  reduced  with  hydrosulphite  as  above,  or 
the  reduced  compound  may  be  thickened  with  gum  or 
starch  and  used  for  printing,  the  colour  being  subsequently 
developed  by  steaming. — T.  A.  L. 
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/■pro  ■  or  appertaining  •    I'  •        ■"[>•  Indigo. 

S.  Braithwaita,   Kendal.     Bog.  Pat,  8195,  February  11, 

18'Ju. 

'Int.  inventor  .bin,-  a-   bo   ImproTeinent   in  dyem 

indiiro,  the  omission  ..f  any  addition  of  "alkahne  carbonate 

orotherlike  salt,"  the  vat   being  formed  by tho reduction 

•,.  with  hypofulphurous  acid,  and  being  "neutral  or 

somewhat  acid,"  instead  of  alkaline  as  hitherto.    Such  a 

prepared  by  tat  >™ple,  20  "'■  "f  ""'.'r;"' 

of  iinc-dnst,  and    151b.  of  Bodiom  bisulphite.     

I  maj   be  i  ther  in  a  drj   Btate 

to  form  powder*  or  cakes  which  maybe  kept  for  months 
and   merelj   require   mixing  with   warn,  water  to   form  a 
-    hum  sulphite  maj   be  substituted  fur  sodium 
bisulphite   in   thee  ■  sufficient   amount   of 

mineral  acid  being  added  to  the  water  to  produce  sodium 
bisulphite  when  such  i-  the  ease, — E.  B. 


Appara  and  othenoist    Treating 

in  the  Form  of  Bobbins  or  ('«/,,.     W.  L.Wise, 

n.     From  1-'.  Mommer  and   Co.,  Barmen-Bitters- 

G     many.   I  ■■■■  PatS768,  Februarj  i 

|  ].-  an-  packed  in  regular  layers  as  closelj  as  possible 

i.ngnUr  boxes,  and  the  spaces  between  the  layers 

ftlled  up  with  india-rubber  or  a  similar  material,  in  order 

itanoe  in  the  dyeing  bath,  which  is 

oi    dyeing    the  cops   uniformly.      The   dyeing 

liquid    is   forced    through   the    bottom   of    the  boxes   by 

ruble   pre  -  passing   through  the   i 

u  to  the 
pump.    The  mat.  rial  is  then  washed  with  water  in  a  similar 
Mat.  rial  i-  freed  from  the  dye  liquid  or  water 
.  .  ach  having  it-  perforated 

turned    outward,  iaUj    < itructed    centrifugal 

ii .  ..r  bj  forcing  a  current  of  heated  air  through 
the  bottom  oi  the  boxes. — II.  B. 


.In 


n    Improved   Ink   /■"    Printing  and  .similar  Pur, 
II.  II   Lake,  London.     1  rom  V7.  (..  Fuertb,  N.  wai 

y,  I  >..\.     Bng.  Pat  II  bxu  80,  1890.     id, 

\  wn\    i-    i bined    with    boiled    oil    oi    othei    fatty 

substance   and   colouring  matter   to  form   a   concentrated 
printing  ink,  whiob  not  clogging 

oi   hardening  on   ordinary    roller-compositi of  printing 

smartly,  without  spreading  oi  Sowing,  and  of  not  leaking 
(rom  it  .  ■'       rendered  of  the  proper  consistency 

>iiiu^  by  the  friction  of  the  rollers  over  it. —  1    B. 


VII— ACIDS.  ALKALIS,  AND  SALTS. 

//,,    //.  -     ntium    Carbonate    by    Beat. 

.1.  T.  <  "IU..V . 


Tht  Manm/ai  iu,.  qj  Potai  mi"  Carbonate  from  tkt  Crude 

,'),  the  Preparation  <;/ 
Potassium  Chloride,  Potassium  Sulphate,  n»<'  Sodium 

..,uii.      w     ■  bem.   Z.  it.  14,    1  MO— 1  US, 

1504  •     1587. 

'I  in    composition 

l  he  i  hii  (const 
(rom  95  t"  60,  and  a 
impls  bad  the  followii 

position  •■ — 











ittar 

[Ot'O 


The  apparatus  to  be  employed  in  working  up  the  crude 

ash  depends  on  the  percentage  of  insoluble  matter  contained 

in   it.     Samples   having   not   more   than    10   pet  cent,   of 

insoluble  matter  are  treated  in  the  following  arrangement 

ol   wrought  iron  vi  --  Is  (Fig-  !)■     B  is  a  dissolving  tank 

oi   IS  cbm.  capacity,  placed  at  a  suitable  height,  say  4  m., 

above   the   floor.    A   cast-iron  bend,  closed   by  a  wooden 

plug,  i-  screwed   into   the  bottom  of  the  vessel.    C  is  a 

••  mud-pan  "  of  2j  ebm.  capacity.     V  is  a  tank,  holding 

0-8  .Km.,  let  into  and  level  with  the  floor.    F  i-  a  K..rting's 

.:,„.     A  wooden  framework  is  placed  close  to 

,1   B,  for   the   workman    to    stand   upon.     Two  iron 

re  suspended  inside  B  bj  means  of  a  chain  which 

pa —  over  a  pulley  above.     For  extracting  samples  with 

Bt  of  insoluble  matter,  the  apparatus  shown 

in  Fig.  2  is  employed.    A  is  a  wrought-iron  tank  holding 

.  com.,  in   which  the   liquid   used   for  treating  the 

ash  is  warmed    by  mean-  of    free  steam  from  E.      H  is  a 

ng-tank  i >i   IS  cbm.  capacity,  fitted  with  a  tap  L 

bove  the  bottom.     In   the  vessel  1!   is  a   perforated 

iron  sieve  11  resting  on  well-burnt  brick-.    C  is  the  "  mud- 

or  "  of  9  cbm.  capacity,  fitted  with  two  steam  inlets. 

1>  is  a   tank.  hoi. ling  0*8  dim.,  fitted  with    its   upper  edge 

level  with  the  floor.     6"  i-  a  steam  .levator. 


In.    linaiiM  oi    mi   Cmm:  Residue  ov  Beetroot 

MOI  LSS1  8. 

eatmentof  ashes  containing  up  to  10  per  cent,  of 

insoluble    mallei     i-    Conducted     BS     follow-;     The    tank     It 

(Kig.  1)  is  about  two-thirds  filled  with  water,  which  is 
then  heated  by  mean-  of  -team  to  about  .'».»  ('.  Crude 
ash  is  then  dropped  into  the  sieve  until  the  solution  has 
a  densitj  of  about  i  inally,  the  mixture  is  heated 

nearly  to  boiling,  and  subsequently  allowed  to  settle  for 
two  da]  -.  when  the  cleat  lye  it  s\  phone. I  <>1T  ami  transferred 

to  evaporating  pans,    A  fresh  portion  of  ash  can  then  be 
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treated  in  B.  After  every  two  or  throe  operations  the  slime 
collecting  in  B  is  run  off  through  the  tube  at  the  bottom  into 
C,  where  it  is  repeatedly  extracted  with  water  heated  to 
boiling  by  free  steam,  until  all  soluble  salts  are  removed. 
The  weak  lyes  obtained  are  syphoned  off  into  D,  and  from 
thence  elevated  into  B,  and  employed  to  extract  a  fresh 
portion  of  crude  ash.  Samples  containing  over  10  per  cent, 
of  insoluble  matter  are  treated  as  follows :  —  The  false 
bottom  of  the  vessel  B  (Fig.  2)  is  covered  with  a  smooth 
layer  of  straw,  hand-deep.  The  raw  ash  is  evenly  distributed 
over  this  filtering  bed  until  the  vessel  is  filled.  Meanwhile, 
water  is  warmed  in  A  to  50°  C.  and  then  sprinkled  over 
the  contents  of  B  until  the  ash  is  completely  covered. 
After  24  hours  the  solution,  which  has  a  density  of 
40°— 42°  B,  is  drawn  off  through  L.  The  first  portion, 
which  is  always  turbid,  is  collected  separately,  whilst  the 
clear  portion  of  the  lye  is  transferred  to  an  evaporating  pan. 
The  tank  B  is  again  tilled  with  hot  water,  which  after 
five  hours  is  tapped  off,  the  operation  being  repeated  until  the 
extract  has  a  density  of  only  2° — 3°  B.  The  mud  from  B 
is  run  into  C,  where  it  is  boiled  with  water  and  steam  to 
extract  the  remaining  soluble  matter.  The  weak  lyes 
obtained  are  syphoned  off  into  D  and  then  elevated  to  A 
to  be  used  instead  of  water  for  dissolving  purposes. 

The  solutions  obtained  by  the  above  processes  are 
subsequently  treated  in  precisely  the  same  way.  They  are 
concentrated  in  an  evaporating  pan  (1)  up  to  a  density  of 
40°  B.  at  the  boiling  point,  when  the  fire  is  somewhat 
slackened.  After  three  to  four  hours,  the  clear  lye  is  run 
into  crystallising  tanks  which  are  made  of  wrought- iron, 
3  m.  x  4  m.  x  50 — 60  cm.  deep.  It  is  well  to  construct 
the  tanks  with  an  inclined  bottom.  During  the  three  to 
four  hours  that  the  hot  solution  remains  in  the  evaporating 
pan  (1)  it  deposits  a  heavy  crystalline  mud  consisting 
chiefly  of  potassium  sulphate.  Once  or  twice  weekly  the 
precipitate  is  removed  and  washed  with  cold  water,  in  a 
small  iron  box  fitted  with  a  sieve  bottom,  until  the  washings 
have  a  density  of  only  10°— 13°  B.  The  washings  are 
returned  to  the  pan  (1)  and  again  concentrated  with  fresh 

The  liquid  in  the  crystallising  tanks  is  allowed  to  remain 
until  it  has  cooled  to  29°  C.  or  at  lowest  27°  C,  by  which 
time  the  greater  portion  of  the  potassium  chloride  will  have 
separated.  Further  cooling  should  be  avoided,  because  it 
leads  to  the  most  undesirable  crystallisation  of  a  double 
carbonate  mixed  with  potassium  chloride.  Therefore,  as 
soon  as  the  temperature  reaches  29°  C,  the  liquid  is 
syphoned  off  and  transferred  to  an  evaporating  pan  (2). 
The  crystals  are  washed  with  cold  water  until  they  contain 
at  most  only  1  per  cent,  of  potassium  carbonate,  the 
washings  being  returned  to  the  evaporating  pan  (1). 

The  potassium  sulphate  when  dried  has  the  following 
average  composition : — 

Per  Cent. 

K,S04 92-22 

KC1  3'1B 

K2COa 2-34 

H20 l'ffl 

Insoluble  and  undetermined 1  •  07 

lOO-oo 

The  dried  potassium  chloride  consists  of — 

Per  Cent. 

KC1  89-14 

KoS04 9-67 

K2COa 0-91 

Insoluble  and  undetermined 0*28 

100-00 

The  lye,  almost  freed  from  potassium  chloride  and 
sulphate  is  concentrated  in  pan  (2)  up  to  50°  B.  Much  soda 
separates  during  this  operation,  and  must  be  continually 
chipped  off  the  bottom  of  the  pan  with  a  sharp  chisel  in 
order  to  avoid  burning  of  the  metal.  After  concentration 
the  liquid  is  allowed  to  remain  at  rest  for  one  hour,  so  that 
the  soda  may  settle.  The  liquid  is  then  syphoned  into 
an  evaporating  pan  (2a)  where  it  remains  until  it  has 
cooled  to  50°  C.,  after  which  the  liquid  is  transferred  to  a 
crystallising  tank.     The  deposit  formed  in  the   pan    (2a) 


consists  of  potassium  chloride  and  sulphate,  and  is  again 
worked  up  in  pan  (1).  The  soda  deposit  from  pan  (2)  is 
transferred  as  quickly  as  possible  to  a  washing-tank  pro- 
vided with  a  perforated  false  bottom  covered  with  coarse 
linen.  Here  it  is  washed  with  a  hot  solution  of  soda  at 
32° — 34°  B.,  and  in  order  to  prevent  the  mass  setting  it  is 
necessary  to  stir  it  vigorously  with  a  shovel  for  some  time. 
Washing  is  continued  until  the  filtrate  has  a  density  of 
about  38°  B.  The  washings  are  added  to  pan  (2).  Mean- 
while, the  liquid  in  the  crystallising  tank  deposits  on 
cooling  large  crystals  of  a  double  carbonate  of  sodium 
and  potassium,  and  the  more  thorough  the  cooling,  the 
more  complete  is  the  separation  of  the  double  salt.  The 
supernatant  liquid  is  further  concentrated  in  another  pan 
(3)  up  to  52° — 57°  B.  A  further  portion  of  soda  separates 
at  this  stage,  and  is  added  to  pan  (2).  When  the  lye  has 
attained  the  desired  concentration  it  is  allowed  to  settle 
for  one  hour  and  transferred  to  a  calcining  furnace.  The 
double  salt  from  the  crystallising  pans  is  dissolved  in 
lye  freed  from  potassium  sulphate  and  chloride,  from 
which  the  bulk  of  the  soda  separates  at  the  boiling  tempera- 
ture. The  calcining-oven  is  of  the  usual  form,  and  is 
most  carefully  constructed.  The  furnace  being  raised  to 
a  light  red  heat,  the  concentrated  lye  from  the  pan  (3) 
is  run  in  a  thin  stream  on  to  the  heart  u,  and  heated  until  it 
assumes  a  pasty  consistency.  At  this  stage  a  crust  begins 
to  form,  which  must  be  broken  at  intervals,  the  lumps 
formed  being  raked  towards  the  bridge  of  the  furnace. 
Great  care  must  be  taken  to  prevent  the  crust  being  melted, 
as  serious  explosions  might  result  from  the  molten  mass 
coming  in  contact  with  the  underlying  lye.  When  the 
charge  assumes  a  crumbly  state,  all  except  about  300  kilos, 
is  raked  close  up  to  the  wall  of  the  furnace,  opposite  the 
fire  bridge.  The  300  kilos,  are  evenly  spread  over  the 
floor  of  the  oven  and  constantly  raked  about.  The  heat 
is  then  gradually  raised  until  the  mass  of  potash  almost 
glows,  but  does  not  melt.  The  mass  is  then  withdrawn 
and  a  fresh  portion  of  the  charge  spread  over  the  furnace, 
and  so  on.  A  single  workman  can  calcine  from  1250 — 1500 
kilos,  of  potash  in  10  hours.  In  most  cases  the  potash 
is  still,  more  or  less,  coloured.  In  order  to  refine  it,  it  is 
redissolved  in  water  up  to  a  density  of  52° — 54°  B.,  allowed 
to  settle  and  again  calcined.  The  composition  of  the 
potash  depends  on  the  concentration  of  the  lye  before 
calcination,  as  will  be  seen  from  the  following  analyses  of 
different  samples : — 


Strength  of  Lye. 

62°  B. 

65°  B. 

67°  B. 

81-0 
12-0 
1-1 
2-4 
2-5 
1-0 

90-0 
3-3 
2-1 

2-S 
0-4 
1-4 

92-3 

KjSO, 

2-4 
1-2 

KC1 

2-0 

H20 

0-G 

1-5 

100-0 

ioo-o 

ioo-o 

In  addition  to  the  above,  silicate  and  phosphate  of 
potash  are  always  present,  in  consequence  of  which  the 
potash  is  unfit  for  clear-glass  making.  For  certain  pur- 
poses a  hydrated  potash  is  required.  For  this  purpose  a 
strong  solution  of  refined  potash  is  concentrated  in  a 
bright  cast  or  wrought  iron  pan,  until  it  is  found  by  trial 
that  the  mass  contains  about  16 — 20  per  cent,  of  water.  If 
a  wrought-iron  pan  he  used,  it  must  be  formed  from  one 
piece. 

A  purer  potash  is  prepared  from  the  potassium  sulphate 
aud  chloride  obtained  during  the  initial  stages  of  the  lye 
concentration,  by  the  LeWanc  process. 

The  soda  from  the  evaporating  pan  (2)  is  converted 
into  soda  crystals  by  solution  and  crystallisation.— H.  T.  P. 
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Ammonium  Pyroiulphili       A    1      k  :»n«i  K.  KI  its.     Ber. 

23,8149—8151. 
Aim..-t   all   ammoniuu  isomorpbous    with    the 

corresponding  potassium  salts.     Amongst  the  salts  of  the 
sulphur  acid-,  bowerer,  remarkable  exceptions  occur.    Thus, 
in  the  ease  of  acid  sulphates  there  it  no  certain  indication 
morphiam. 
The  anthors  hare  shown  (Ber.  22,  8096)  thai  the  thio- 
ralphates  do  not  exhibit   isomorphism.     From  Marignac's 
work,  quoted  in    Bammelsberg's    "  Handbucb  der   kryst. 
Chem."  similarity  of  crystalline  form  would  seem  not  to 
exist   in  the  case  of  the  snlphites,  but   doubt  seemed  to 
iwing  to  littl.-li.-ini.'  known  of  ammonium  pyrosulphite 
'Hi.-  author-  have  obtained  it   in  tin-  form  of 
■  :l»   by    passing   sulphur  dioxide  into   a 
well  cooled  strong  solution  of  ammonia,  and  then  • 
trating    ore*    sulphuric    acid.      These    crystals    art-    not 
isomorphous  with  crystals  of  the  corresponding  potassium 
Analysis  of  tin-  crystals  agreed  sufficiently  well  with 
tin-  formula  to  satisfy  a-  to  their  composition. — T.  1..  li. 


Sulphuric    A' ul   Manufacture:    The    Chamber    I 

bertel.     (Jahrb.  Berg.  u.  Hfittenw.  Sachsen,  1890.) 
10,  c:ui— etc. 

experiments  carried  out  on  chambers  fed  with 
sulphur  dioxide,  obtained  in  tin-  roasting  of  blende,  be. 
In   a  nnmbet  of  systems  oi   chambers  combined  in  the 
way   analysis  of  chamber  gases  a'   different  points 

gave  results  -miliar  to  ti, of  Lunge  ami  Naef  (this 

Journal,  1884,258  an. I  838)      In  the  tir-t  third  •  ■(  tin-  6ret 
chamber  a  perfect   mixing  of  tin-  gases  throughout  the 

m  .if  tl hauiin-r  i-  not  always  found. 

TI (feet  was  tried  of  passing  the  gases  in  at  both  ends 

of  th<-  tii-i  chamber,  the  exit   being  in  the  middle  at  the 

t«.].;    tin-   mi.  1. 11.-    portion   of  the    chamher  in    this   way 

. .  better  worked,  and  the  process  "t   snlphuric  acid 

formation  tlni-,  from  analyses  of  the  gases,  would  seem  to 

1..-    more    evenly    distributed     throughout    the    chamber. 

I  u  .1  proportional  action  of  the  tir-t  chamber  was  also 

obtained.    The  previous  work  of  the  author  (see  tin-  Journal, 

-  ai-..  reiterated. 

In    order    to    at  tr   tl..'   possibility   existed   of 

economising   space   by    tin-    -  small    chambers 

instead  of  the  present  larger  ones,  the  fit  of  one 

system  was  divided  into  three  bj  two  partition-,  -..  an 

as   mii-i   pass  through  each  subd 

from  bottom  to  top,  or  from  top  to  bottom,     rhis  brought 

iderable   variation   in   the   temperature   ol    the 

•  mii-  ..f  th.-  chamber,  the  middle  portion  having 

a  temperature  higher,  bj   some   in  degrees,  than  tin-  two 

The  yield  ol   acid  increased,  but  -..  did  also 

tin-  I-  T.   I..   11. 


ilionfoi  Calcium Plumbate.    <:    Kassner. 

(  In-ill.  In- 1.  1890,  13,  892  -898. 
Set  <ni, I.  r  \\ii  ,  pagt  [go. 


'      '•       is  Sulphali  Manufacture  in  Prance.    Chem. 
In.i   1890,  13,  172     I 

I'Miiini «  -uiphate  is  nun  f ri-.pieiit 1 1  U-.  ,ia- a  manure,  and 
dlj  in  Prance,  has  therefore  increased 
considerably.      I-  manufactured   from    , 

which   are  oxidised   by   exposure   to  the  air.      \ 
technically  important  method  of  preparal 

'    old   Hon   01   it,. i,  cuttings,  which  are  diss, 
sulphuric  acid  ..f  go    -•-'.'.    II,  wooden  vessels,  lined  with 

i  iic  n-e,|  for  the  pur) V  greater  profit,  hi 

Idea   bj    the  use  ol   acid  residues  from  other  mann- 

-  ime  factories 

ice   produce  in   this  waj    vcrj    largi  quantities  of 

sulphate.     Igricull  id  more  the 

irr.  ii  importance  of  thii  lotion  ..f  the 

potash,  ■  -,.il.     it-  , 

Francs  p.  ■  100  kilos.— H.  H 


Manufacture    of    Acid-proof     Slabs    for     Glover-lowers. 

T  honiud.  Zeit."  1890.  14,  842. 
It  i-  preferable  to  use  materials  rich  in  silica  for  stones 
which  are  to  resist  chemical  actions.  If  clay  free  from  iron 
eann.it  be  obtained,  a  suitable  mixture  is  25 — 80  parts  of 
fel-par,  an  equal  quantity  of  rich  clay  and  40 — 50  parts  of 
quarts.  The  mass  most  not  contract  too  much  on  firing. 
Tin-  following  mixture  may  be  advantageously  used  for 
(.'lazing  :  .'il  part-  of  quarts,  84  parts  of  felspar,  35  parts  of 
levigated  chalk,  and  86  parts  of  kaolin.  The  ingredients 
■t.-ued  and  well  ground  together  before  use. — A.  K. 


VIII.-GLASS,  POTTERY.  AND 

EARTHENWARE. 

On  ilu-  Application  of  MeturSand  Sonet's  Pyrometer  in 

the   Earthenware   Trade.     II.   Hecht.    Thonind.   Zeit. 

1890,  14,  575. 

Tiik  author  has  experimented  with  this  pyrometer,  which  is 

is  a  kmd  of  polarisation  apparatus  consisting  of  two  Nicol's 

prisms  as  polariser  and  analyser,  between  which  is  a  quart/. 

Is  that  at  the  high  temperature-  used  in  earthenware 

manufacture,  a  difference  of  100°  C.  make  very  little  diffe- 
rence Of  reading  on  the  instrument,  and  furthermore,  the 
instrument  i-  affected  by  tin-  inevitable  presence  of  the 
II. mi.-  of  tin-  furnace  itself,  instead  of  by  the  heated  body 
only,  -o  that  tin-  author  concludes  that  this  form  of  pvro- 
niet,  i  i-  not  suitable  for  the  earthenware  manufacture. 

— T.  I-.  H. 


Obetjahna  Pottery  Clog.     II.  Hecht.    Thonind.  Zeit.  1890, 
14,  592. 

Tin    medium   ela-s   of   fire-clay  is  peculiar  in  that  tl 
contained  therein  is  in  BUCh  a  fine  state  that  wabhing    alters 

nposition  but  Blightly,  as  shown  by  the  accompanying 

anah  -.-  : — 


AI,oj.-js,ii..:ii.ii 
Quartz  

r 


Crude  Clay. 


30-55 

6601 

2-M 


Washed  Olaj 

■:.  i  ."i  i-.r  cent.). 


37-48 
69-81 


This    materia]    from    its   character  and    composition   and 

from  the  faol  that  it  give-  a  pure  white  melt  with  felspar 
(ferric  oxide  0'55  per  cent.)  may  be  directly  used  as 
earthenware  mass. — T.  L.  H. 


Enamels  for  Iron  and  other  Metals.    IVtrik.    Monit  de  la 
e.-niinnpie  el  de  la  Verrerie,  1890,  21,  199. 

the  enamel  leaves  the  iron  or  if  the  surfs .f  the 

iron  should  become  carved,  that  is  to  say,  if  the  contraction 

ol  the  .  name!  on  i ling  be  less  than  thai  of  the  metal,  then 

according  to  the  author    the   following  points    must    be 
attended  to:  Either  (o)  the  percentage  of  silica  must  be 

d,  or  (6)  part  of  the  boric  acid  must  be  replaced 

'.  oi  (<•)  in  the  ea-.    of  enamels  containing  lead  a 
portion  of  the  oxide  of  lead  must  b    n  placed  bj  alkali  or 

alkab arth,  or  (./)  part  of  the  alkaline  earths  must  be 

replaced  by  alkali,  or  (.)  the  quantity  of  alkali   must  be 

l,  and  the  boric  a,  id  decreased,  or  ( f  >  part  of  the 
ol  tin  ui.ii  have  bone  ash  substituted  for  it. 
'lb.-  composition   is   given  of  a  number  of  satisfactory 
enamels.— T.  I    B. 
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The  Production  of  High-Temperature  lilue  on  Porcelain. 
C.  Lauth.     Le  Manufacture  de  Sevres,  1879 — 1887. 

The  production  of  high  temperature  hlue  on  porcelain  is 
carried  out  at  Sevres  as  follows  : — 15  parts  of  black  oxide 
of  cobalt  are  ground  up  with  83  parts  of  pegmatite,  and  the 
mixture  after  being  roasted  painted  on  to  the  glaze  of  the 
fired  porcelain.  The  pegmatite  used  contains  8*73  per 
cent,  of  alumina,  26 '49  per  cent,  of  quartz,  and  64 '58  per 
cent,  of  felspar,  and  is  obtained  from  St.  Yriex  la  Perche, 
near  Limoges.  When  the  colour  is  put  ou  underneath  the 
glaze  or  on  to  the  porcelain  during  cooling,  the  results  are 
less  satisfactory.  After  painting,  the  article  is  fired,  when 
the  colouring  mixture  soaks  into  the  glaze  and  gives  a 
beautiful  blue  colouration.  During  this  burning  the  glaze 
is  especiallv  apt  to  boil  up,  a  circumstance  which  cannot  be 
overcome  by  a  second  firing.  The  cause  of  thi*  the  author 
has  shown  to  be  on  the  one  hand  the  presence  of  reducing 
gases  at  the  end  of  the  firing,  and  on  the  other  hand  to  there 
being  too  little  draught  when  counter  currents  form,  which 
give  rise  to  an  accumulation  of  gas  and  thus  prevent  complete 
combustion. — C.  A.  K. 


PATENTS. 

Improvements  in  or  Connected  with  Apparatus  or 
Appliances  for  Polishing  Glass.  V.  Malevez.  Courcelles, 
Belgium.  Eng.  Pat.  20,014,  December  12,  1889.  6<f. 
A  ring  or  frame  actuated  by  a  driving  shaft  is  furnished 
with  small  disc  polishers  working  on  spindles.  These 
[polishers,  besides  the  motion  imparted  to  them  by  the 
revolving  frame,  acquire  an  individual  motion  of  their  own. 
If  desired,  however,  they  can  be  held  in  one  position  by 
means  of  a  cotter  passing  through  the  collar  of  the  polisher 
and  spindle. — S.  G.  K. 


Improvements  in  Machinery  for  Polling  Glass.  Chance 
Bros,  and  Co.,  Limited,  and  E.  F.  Chance,  West  Smeth- 
wick.     Eng.  Pat.  785,  January  15,  1890.     Sd. 

The  molten  glass  after  passing  downwards  over  an  inclined 
plate  through  a  pair  of  primary  rolls  is  carried  on  to  another 
inclined  plate  and  thence  to  a  pair  of  secondary  rolls.  The 
axes  of  these  are  horizontal,  but  are  not  vertically  placed  one 
above  the  other,  their  plane,  however,  being  at  right  angles 
to  that  of  the  feeding  or  inclined  plate.  The  secondary 
rolls  rotate  at  a  higher  rate  of  speed  than  the  primary,  and 
may  be  impressed  with  a  design  or  pattern  which  is  then 
communicated  to  the  still  plastic  glass  sheet  in  its  passage 
between  them.  The  specification  is  illustrated  by  a  drawing. 
—  S.  G.  R. 

Improvements  in  Plate  and  Polled  Plate  Glass  Annealing 
Kilns  and  Machinery.  W.  W.  Pilkington,  St.  Helens. 
Eng.  Pat.  927,  January  18,  1890.     8d. 

The  annealing  kiln  is  built  in  the  shape  of  an  |_,  the  glass 
being  passed  in  at  the  one  end,  and  when  annealed  pushed 
or  drawn  out  through  the  other.  The  kilns  are  provided 
with  gas  and  air  nozzles, and  also  with  baffle  arches,  in  order 
more  easily  and  effectually  to  control  the  temperature.  The 
plates  are  moved  forwards  by  means  of  rods  fitted  with  studs, 
and  suitably  geared,  which  catch  in  the  rear  end  of  each 
plate.  The  plates  are  then  allowed  to  cool  in  chambers, 
placed  at  the  delivery  end  of  the  kiln,  and  which  are 
alternately  in  use.— S.  G.  I!. 


Process  for  Producing  Opalescent  Glass  from  a  Glass 
Mixture  containing  Silivo-Jluoridcs  of  Alkalis  or  Com- 
pounds thereof  .  C.  Huelser,  London.  From  J.  Kempner, 
GoerlitE,  Germany.  Eng.  Pat.  2626,  February  18, 
1890.     id. 

The  patentee  adds  a  small  quantity  of  the  silico-fluorides  of 
potassium  or  sodium  to  the  batch.  This  addition  gives  an 
opalescent  glass  even  when  added  in  small  quantity. 
Fluorides  alone,  including  cryolite,  unless  in  much  larger 
excess,  produce  only  a  clear  white  glass. — S.  G.  K. 


Improvements  in  the  Manufacture  of  Fibrous  Material 
from  Slag  or  other  Vitreous  Substance,  and  in  the 
Apparatus  used  in  such  Manufacture.  C.  Wood 
Middlesborough.  Eng.  Pat.  5847,  April  17,  1890.  Sd.  ' 
The  filaments  and  heavy  particles  produced  by  the  action  of 
a  blast  of  steam  or  air  upon  the  molten  slag  are  carried 
forward  through  a  tube  terminating  in  a  bell  mouth  into  a 
chamber,  where  they  impinge  upon  the  vertical  projecting 
angle  of  an  upright  screen.  The  heavier  dross  falls  first 
into  a  chamber  placed  beneath,  while  the  lighter  glassy- 
wool,  deflected  on  either  side  towards  the  sides  of  the 
chamber,  pass  on  and  come  in  contact  -with  two  sets  of 
vertical  boards  inclined  in  such  a  way  that  both  those  to  the 
right  and  left  of  the  screen  slant  inwards  towards  the  centre 
nf  tie'  chamber,  thus  slanting  as  regards  themselves  in 
opposite  directions.  The  residual  heavy  particles  are  here 
trapped  and  the  wool  passes  inwards  into  the  chamber,  the 
heavier  fibres  falling  first  and  nearer  to  the  partition  boards. 

-S.  G.  K. 


A  Method  of  Cutting  Glass  Tubes  and  Apparatus 
employed  therein.  H.  Becker,  Barmen,  Germany.  Eng. 
Pat.  12,536,  August  11,  1890.     Sd. 

An  iron  rotating  disc  is  pressed  against  the  glass  which  is 
to  be  cut,  the  latter  being  also  caused  to  slowly  rotate  in  the 
same  direction  as  the  disc,  an  even  cut  being  thereby 
effected.  The  pointed  very  hot  flame  of  a  gas  jet  is  directed 
upon  each  of  the  shallow  grooves,  the  glass  then  breaking 
smoothly  across  at  each  of  these  places  and  leaving  no 
irregularities  whatever.  The  specification  is  illustrated  by- 
drawings.— S.  G.  It. 


Improvements  in  Pottery  Kilns.   V.  C.  Roberts,  Philadelphia, 

U.S.A.  Eng.  Pat.  13,436,  August  26,  1890.  Sd. 
In  the  centre  of  the  kiln,  which  is  dome-shaped,  is  a  down- 
take  flue  fitted  with  a  circular  cover  with  radial  openings 
through  which  the  products  of  combustion  pass  away  to  the 
regenerators  and  thence  to  the  chimney.  At  equi-distances 
round  the  interior  are  placed  air  and  gas  ports  in  groups  of 
three,  the  gas  ports  occupying  the  central  position.  Between 
the  down-take  and  the  ports  are  the  supports  upon  which 
the  articles  to  be  fired  are  placed.  By  a  suitable  arrange- 
ment of  valves  the  ordinary  reversal  of  the  currents  of  gas 
and  air  and  of  the  hot  waste  products  of  combustion  is 
obtained,  but  this  reversal  takes  place  outside  the  kiln,  so 
that  the  currents  within  always  flow  in  the  same  direction. 
The  patentee  claims  this  modification  as  being  essential, 
the  kiln  otherwise  becoming  cooled  down  at  the  various 
inlets,  an  irregular  and  defective  product  being  the  result. 
Tin'  specification  is  illustrated  by  three  sheets  of  drawings. 

— S.  G.  R. 


Improvements  in  Apparatus  for  the  Manufacture  of  G lass- 
Ware.  J.  T.  King,  Liverpool.  From  E.  and  J.  A.  Jones, 
Pittsburg,  U.S.A.  Eng.  Pat.  14,983,  September  23, 
1890.     Sd. 

A  suitable  bed  carried  on  pillars  supports  a  mould, 
sliding  into  which  is  the  "  former."  This  having  been 
filled  with  molten  glass  is  raised  to  its  position  within  the 
mould.  A  plunger,  formed  of  a  hollow  tube,  terminating  in 
a  rounded  head  carried  on  a  pair  of  stout  spiral  springs 
within  the  hollow  tube  is  now  strongly  depressed,  whereby 
the  glass  is  forced  into  the  shape  of  the  mould.  The 
"  former  "  is  now  lowered,  leaving  the  glass  behind  and  the 
orifice  closed  by  a  tightly  fitting  plate,  the  upper  being  also 
closed  by  a  plate  carried  ou  the  plunger.  Compressed  air 
is  then  admitted  down  the  hollow  plunger,  and  by  slightly 
raising  this  can  escape  by  the  opening  between  the  movable 
head  and  the  body  of  the  plunger  into  the  cavity  of  the 
mould,  thereby  blowing  the  glass  to  the  full  size  of  the 
mould.     The  specification  is  illustrated. — S.  G.  It. 
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Improrrmiixt.  in  Machinery  for  Manufacturing  Cups  and 
otha    '  %  Pottery-Wart.     W.  Boulton,  Burslem. 

tober  10,  1*90.    8<f. 

,«  of  spindles  are  tarnished  with  oxtcrn-.il  or  internal 

:   on  ■   eoonter-balanoed  jolly-arm 

common  to  the  win  Fben  is  a  further  arrangement 

so  that  tw»  01  urnr,-  article- can  be  made  simultaneously.     In 

in  automatic  table  working  both  vertically 

and  horizontally.     In  »t«  horizontal  movement  it  brings  the 

mould-  filled  with  day  and  then  removes  the  articles  when 

Conned,   whilst    when   working   vertically   the   moulds  arc 

placed  or  removed  from  their  position  on  the  jigger-heads. 

Automatic  scrapers  or  apparatus  for  removing  the  scrap  clay 

sting  from  the  ton  of  the  moulds  arc  also  added, 

-a  g.  h. 


IX. -BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

The  Practical  Application  ■  <   ifa  n  i  ria  Cement. 
(  .0.  Weber. 


,-■  .    1 1 1  —  1 11. 


■  /  ramination  of  Puzzolana,   Portland  and 

Reason  Cei  ehme.     Mitt.  Konig.  tech.  Versuchs. 

B96— 869. 

I-.  ,,r. I.  r  to  ascertain  whether  a  reliable  examination  and 

comparison  of    dillerenl   sorts   of    cement    is    practically 

possible,  a  series  oi    Punolana  and  Etonian  cements   were 

tested  in  the  same  way  as   Portland  cements  are  usually 

n  Germany.    The  tests  were  made  in  accordance 

with  th  -I  down  officially  (see  this  Journal,   I  388, 

In"  — 109),  by  which  it  I  thai  samples  of  mortar, 

ng  of  one  part  ol  cement  and   three  parts  of  sand 

(gravimetrically   apportioned)  must  have  at   least  a  tensile 

strength   of  16   kilos,  and   ■  strength  of   comprest 

1 60  kilos,  per  sq.  cm.,  respectively,  after  the  samples  have 

1 n  hardened  one  day  in  the  air,  and  27  subsequent  days 

under  water. 

The    examination   showed    that    the   weights  of    equal 
volumes  of  the  different  kind-  of  cement  varied  considerably, 
if  one  volume  ol  i  three  volumes  of  Band 

(the  normal-sand"   was   always    used)    were 

under  similar  conditions,  different  gravimetric 
results  were  obtained.  In  practice  this  volumetric  mixture 
i-  the  usual  one  employed.     The   different  mortars  which 

irdened  either  entirely  in  the  air ieda]  in  the 

air,  and  then  under  water,  were  tested  for  their  tensile 

th  and  strength  of  compression,  and  for  their  powers 

to  grinding,      die   results   proved   that  the 

consisting  volumetrically  ol  one  i  u  nl  and 

three  i  I,  w.tc  inferior  to  ottu  t  mortars  mixed 

■  ■  ml-   Soman  and  Puzzolana 

cements,  th  ilu  were  below  the  above-mentioned 

tried  so  much  that  a  method  like 

that  used  f.,r  the  test  in,. I  cement,  cannot  be 

employed   tor    I: an    and    Pmiolana  o nts.      h    in 

!  were  mixed  gravimetrically, 
i .  tin-  re. nit.  would  be  better  and 
inform.    (Compare  this  Journal,  1886, 188-    I 

-li 


Candlot    Hull.  s.,-.  d'Bnoourage- 
moot,  7 1 '~. 

Tiir  paper,  which  i-  long  ai  tnied  by  numerous 

voluminous   l  been  submitted  I 

II.  li  I  who  reports  as  follows  : — 

The  object  of  i1  0s  ,n,, 

ipon  u..rk-  i  cement 

Putting  aside  for  the  moment   the  influence  of  pon 
''"'  ";  ■  lo  in-  ■!  elaboration,  tin- 


present  research  has  been  concerned  with  such  other 
tics  which  have  hitherto  been  matter 
rather  for  speculation  than  knowledge.  Candlot  has  already 
shown  (this  Journal,  1889,  544)  that  of  the  three  salts 
present  in  sea-water  in  notable  quantity — sodium  chloride, 
hi,  chloride,  and  magnesium  sulphate — sodium 
chloride  is  inert,  and  the  magnesium  -alts  begin  to  act  only 
after  they  have  prod  iced  corresponding  calcium  salts  by 
double  decomposition  with  the  lime  of  the  cement.  With 
regard  to  one  of  them,  calcium  chloride,  it  has 
demonstrated  (this  Journal,  1890,  '-)  that  dilute  solutions, 
<-'/.,  20  grms.  per  litre,  retard  ~<-tt inir  in  the  same  way  that 
sea-wat.  r    does     while     -  itions,    e.g.,   300   frrms. 

per  litre,  increase  the  speed  of  setting  coiisiderahly.  In 
nt  memoir  Candlot  ha- arrived  at  what  appear  to 
be  the  reasons  for  tlii-  seeming  anomaly  :  weak  solutions  of 
calcium  chloride  hinder  the  solution  of  the  alumina  of  the 
calcium  sluminate  chiefly  concerned  in  the  setting  as 
Opposed  to  hardening  of  hydraulic  cements  probably 
decomposing  it  and  forming  calcium  oxychloride  with  its 
lime  ;  strong  solutions  of  calcium  chloride,  however,  increase 
the  solubility  of  both  aluminates  and  ferrites,  a  solution 
contain  in  -.nl  calcium  chloride  per  litre  dissolving 

a-  much  as  25  grms.  of  alumina  per  litre,  while  pure  water 
will  only  dissolve  l  grm. ;  this  large  increase  of  solubility  is 
dm-    to    ihe  formation  of  a  calcium  chloro-derivative  which 
table  only  in  presence  of  a  Strong  solution  of  caieiuin 

chloride  has  ool  yet  been  satisfactorily  analysed.  These 
inter,  -line  ami  wholly  moel  facts  are  not  without  analogies 
in  chemistry.  For  instance,  had  chloride,  which  is  only 
slightly  soluble  in  water,  i-  completely  insoluble  in  dilute 
hydrochloric  acid,  but  is  readily  soluble  when  strong  acid 
is  used.     A  possible  application  ol  these  result-  exist-,  via., 

the    construction    of    a    method    for   detecting   free   lime    in 

hydraulic  cement :  cement  containing  free  lime  Bets  imme- 
diately when  gauged  with  a  -tron:.'  solution  of  calcium 
D  the  contrary  case  tin-  Betting  is  slow. 
Candlot  has  also  examined  the  action  of  calcium  sulphate 
on  hydraulic  cements.  The  formation  of  a  perfectly  definite 
and  well-crj  stallised  salt  — 

Alt  i,:!  CaO  +  2-5  CaSO,  +  C  III  I 

I  hi-    salt  i-  insoluble   in  lime  water,  hut 
posed  by  it  when  the  proportion  of  lime  falls  below 
•  0*2  grms.  per  litre,  and  a  fortiori  by  pure  water. 
The  tendency  of  calcium  chloride  and  sulphate  formed 

by  double  dec position  from  the  magnesium  salts  present 

in  s.a  water,  to  act  on  tin-  constituents  of  the  cement  — 

ds   of    this  description,   whose   n  pi  ated 

-ation  and  decomposition  gradually  disintegrate  the 

cement,  throws  a  good  deal  of  light  on  the  failures  of  marine 

that  bat stirred. — B.  11. 


Corrosion  of  Lead  and  Zinc  in  Contact  with  Cement. 
See,  r.    Thonind.  X.-it.  is'.m,  14,  515. 

ct  that    lead  and  zinc  corrode  when  in  contact  with 

is  here  said  to  be  due  to  the    alkalinity  of  the  cement, 

and  io  the  sulphates  contained  in  tin-  bricks.  The-  solution 
of  th.-,'  eon-im ant-  i-  effected  by  the  moisture  deposited 
on  tin-  pipe-  m  -),, .  i-  (see  nl-"  tins  Journal,  1890,  1087). 

— T.  1..  B. 


PATENTS. 


Improvements  in  tin  Treatment  ami  Utilisation  of  Peat, 
Sawdust,  o"./  other  Fibrous  and  Vegetable  materials 
ami  Substances.  K.  Stone,  London.  Bog,  Pat,  7;ir>, 
January  l...  1890.     Id. 

Tut  inventor  mixes  silicate  of  soda  or  siliceous  compounds, 
in   solution  or  otherwise,  with  the  peat,  &c.     The  mixture 

may  Consist    of    -ilieate  of    -oda.  in    solution,  1  .">    part-,  glue 

5  parts,  and  the  materials  to  be  cemented,  80  part-.    The 

-  inn  or  pressed  into  n 
required   form,   or  rolled   out   into  sheets,  Blabs,   01 
suitable  form-. —  li.  ti.  ( '. 
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Improvements  in  or  Appertaining  to  the  Manufacture  of 

certain    kinds    of    Bricks    and    Fireclay    Substitutes. 

C.  H.  Edwards,  Liverpool.     Eng.  Pat.  2371,  February  13, 

1890.  6d. 
Waste  sand  from  plate-glass  works  containing  about  75 
per  cent,  of  silica,  20  per  cent,  of  ground  glass,  2  per  cent, 
of  iron,  and  3  per  cent,  of  the  chlorides  of  sodium,  potassium 
or  magnesium,  or  of  emery,  is  mixed  with  a  non-ferruginous 
clay  or  ground  aluminous  shale,  such  as  is  commonly  found 
in  contiguity  with  coal  seams,  in  proportions  ranging  from 
9  of  sand  with  1  of  clay  to  1  of  sand  with  1  of  clay,  the 
sand  being  dried  previous  to  use  and  the  clay  ground 
in  its  natural,  dry,  or  semi-dry  state  with  it.  Should  the 
clay  be  too  dry,  water  may  be  added.  20 — 25  per  cent, 
of  ground  old  firebrick  may  be  added.  The  mixture  is  made 
into  bricks  and  burnt  in  the  ordinary  way.  When  some- 
what wet  materials  are  used  they  can  be  mixed  in  that 
condition,  preferably,  in  an  open  mixer. 

The  advantages  claimed  are,  first,  that  the  bricks  are 
produced  from  a  hitherto  waste  material,  and  that  they  are 
glazed  on  account  of  the  glass  present  in  the  raw  material, 
that  they  are  hard,  non-conducting  to  heat,  and  refractory 
enough  for  furnace  use. — B.  B. 


Improvements  in  the  Manufacture  of  Cement  and  in 
Apparatus  for  Use  in  the  said  Manufacture.  W.  Joy, 
Snodland.  Eng.  Pat.  2896,  February  22,  1890.  »d. 
Two  improvements  are  claimed.  The  first  is  the  introduc- 
tion of  steam  into  cement  kilns  during  the  burning  of  the 
charge,  the  steam  being  generated  either  in  separate  boilers 
or  in  pipes  or  other  suitable  apparatus  arranged  round  the 
kiln  to  receive  heat  from  it.  The  steam,  before  its  intro- 
duction into  the  kiln,  may  be  passed  through  incandescent 
coke  or  other  fuel. 

The  second  is  a  method  for  drying  slurry  by  means  of 
the  waste  heat  of  the  kilns.  It  consists  essentially  of  long 
chambers  level  with  the  top  of  the  kiln,  through  which  the 
hot  products  of  combustion  are  caused  to  pass  systematically, 
drying  the  slurry  in  their  passage. — B.  B. 


Improved  System  of  Continuous-acting  Kilns.    G.  Appiani, 
Treviso,  Italy.     Eng.  Pat.  2941,  February  24,  1890.     Bd. 

The  patentee  has  devised  a  system  of  heating  continuous- 
acting  kilns,  also  applicable  to  kilns  fired  intermittently, 
which  essentially  consists  in  constructing  the  kilns  with 
retorts  within  them  in  which  the  fuel  for  heating  them  is 
gasified  before  use,  the  gaseous  products  passing  from  the 
retort  inserted  in  the  kiln  that  heats  it  to  the  next  kiln 
where  they  burn,  and  in  their  turn  serve  to  heat  the  internal 
retort  and  gasify  a  fresh  supply  of  fuel.  Where  the  demand 
for  the  coke  or  other  residual  material  is  not  sufficient  to 
justify  the  production  of  the  full  amount  possible  by  this 
arrangement,  the  method  of  heating  first  described  can  be 
supplemented  by  burning  some  of  it  in  the  ordinary  way 
in  the  kiln.  It  is  not  necessary  that  the  retorts  inserted  in 
the  kilns  should  be  actual  structures  ;  they  may  be  spaces 
in  the  mass  of  the  material  to  be  burnt,  constituting  what 
are  in  effect  retorts. — B.  B. 


An  Improved  Method  of  Hardening  and  Preparing  Soft 
Porous  Stone  for  Enamelling  and  other  Purposes. 
W.  T.  Sier,  Newport.  Eng.  Pat.  3413,  March  4,  1890.   id. 

Soft  porous  oolite  stones  are  boiled  in  a  bath  of  "  silica  or 
flint "  of  a  "  registered  strength  1175  "  for  eight  hours  under 
pressure,  after  which  they  are  "  placed  in  a  drying  stove 
registered  heat  200  F."  The  material  is  then  boiled 
with  ground  alabaster  and  lime  water,  when  it  is  read}'  to 
receive  the  enamel  and  to  be  used  for  "  chimney  pieces  and 
other  architectural  work."  Soaking  for  eight  days  may  be 
substituted  for  boiling,  but  the  latter  is  preferable.  The 
dried  stone  is  then  coated  with  "  alahastine  "  or  distemper, 
and  is  then  fit  for  enamelling.  For  stones  exposed  to  the 
weather  the  boiling  with  alabaster  and  lime  water,  after  they 
have  been  worked  to  shape,  suffices  as  a  "  preventative  for 
salting."— B.  B, 


Improvements  in  Plastering  Compositions.  W.  A.  Kohiuson 
and  J.  Y.  Terry,  Syracuse,  U.S.A.  Eng.  Pat.  15,678, 
October  3,  1890.     id. 

The  invention  consists  in  "mixing  and  comminglinc" 
sawdust  ("  previously  saturated  in  a  solution  of  lime,  alum, 
white  lead,  and  water  "),  sand,  hair,  plaster  of  Paris,  glue 
and  water. — E.  G.  C. 


An  Improved  Method  of  and  Kiln  for  Burning  Bricks. 
P.  Crean,  Belfast.  Eng.  Pat.  16,231,  Octoher  13, 1890.  6d. 
The  furnaces  are  kept  open  until  the  bricks  are  "  steamed," 
and  then  closed,  the  heat  being  maintained  by  the  introduc- 
tion of  small  quantities  of  slack  or  coal  dust  through 
openings  provided  in  the  kiln  above  the  furnaces. — E.  G.  C. 


A  Neio  or  Improved  Manufacture  of  Artificial  Stone  or 
Composition  and  Building  Blocks  and  other  Articles 
thereof.  F.  Jurschina  and  R.  B.  v.  Gunesch,  Vienna, 
Austria,    Eng.  Pat.  18,468,  November  15,  1890.     id. 

<  Ink  hundred  parts  by  weight  of  ground  quartz-sand  or  flint 
gravel,  from  1 — 4  parts  of  Tripoli,  and  from  1 — 6  parts  of 
Portland  cement,  are  made  into  a  plastic  mass  with  soda 
water-glass  at  25° — 38°  B.  and  pressed  or  cast  into  moulds. 
The  proportions  may  be  varied.  The  material  is  said  to  be 
useful  for  making  buildiug-bloeks,  paving-slabs,  grindstones, 
and  fireproof  and  acid-proof  vessels  and  linings.  Where 
hardness  rather  than  sharpness  in  the  finished  goods  is 
required,  the  materials  after  being  dried  are  burned  "  at  a 
glowing  heat  and  allowed  to  cool  slowly." — B.  B. 


X.-METALLURGY. 

77ic    Cyanide  Process  for  the  Extraction  of  Gold  from 
Low-Grade  Gold  Ores.     T.  G.  Young  and  W.  Smith. 

See  pages  93 — 95. 


The  Cyanide  Process  for  Extracting  Gold.     B.  Blount. 
See  pages  95 — 96. 


Preparation  of  Chromium.      E.  Glatzel.      Ber.  23,  3127— 
3130. 

Potassium  chromic  chloride  is  reduced  by  magnesium  in 
presence  of  potassium  chloride.  100  grms.  of  potassium 
bichromate  are  dissolved  in  as  little  water  as  possible,  and 
to  the  solution  are  added  400  cc.  of  hydrochloric  acid 
(sp.gr.  1-124)  and  then  100  cc.  of  80  per  cent,  alcohol. 
Potassium  chromic  chloride  is  obtained  according  to  the 
equation — 

KXr307  +  8  HC1  +  3  C.,H5OH  =  2KCl.Cr2Cl6  + 
3  CH3COH  +  7  H„0. 

To  the  solution  so  obtained,  160  grms.  of  potassium  chloride 
are  added,  and  after  filtration  the  whole  is  evaporated  to 
dryness,  and  further  heated.  Green  particles  are  removed, 
and  the  mass  is  then  powdered  and  mixed  with  50  grms.  of 
magnesium  cuttings ;  that  is,  about  double  the  quantity 
theoretically  necessary.  The  mixture  is  raised  to  a  red 
heat  for  half  an  hour  in  a  covered  Hessian  crucible.  On 
cooling,  the  crucible  is  broken,  the  dark  grey  mass  is  freed 
from  particles  of  chromic  oxide,  and  is  then  thrown  into  water. 
By  decantation  the  potassium  chloride  and  magnesium 
chloride  are  got  rid  of,  and  then  the  excess  of  magnesium 
and  the  magnesia  are  removed  by  the  aid  of  dilute  nitric 
acid.  The  chromium  is  finally  dried  en  the  water-bath. 
It  is  obtained  in  such  a  finely-divided  state  that  filtration 
cannot  be  used  in  the  foregoing  purification  processes. 

As  obtained,  the  chromium  consists  of  microscopic 
crystals,  almost  white.  Kubbed  in  an  agate  mortar,  it  shows 
metallic  lustre.  Its  specific  gravity  at  16'  C.  is  6'7284 
(Wbhler  found  6-81  at  25°;  Bunaen,  6-7).  A  magnet  has 
no  effect  on  the  metal. — T.  L.  B. 
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Metallurgical  Process  for  Cobalt  and  Nickel  Orel. 
<  hem.  /.it.  14,  1 175. 
Tiik  ores  ar.  I  d  in  ■  reverberatory  fuma 

matte  containing  c— 12  per  cent,  of  cobalt,  which  i-  then 

i      The  prodnct  ii  oext  treated  with  chloride  of  iron 
in  muffles,  when  the  following  changes  take  place : — 

■      • 

mis  ended  after  about  two  hours,  when  the 

resulting  man  i-  lixiviated  with  water  in  w len   vessels 

provided   with   a   false   bottom.     The   cobalt   and   nickel. 

r  with  ■  trace  of  iron,  fci  im lotion,  which  solution 

ean  be  concentrated  -imply  or  worked  up  to  oxide. 

ost  of  this  new  process,  which  i-  patented  by 
i,  i-  small,  since  the  iron  chloride  Bolntion   is  a 

i  in  the  wet  copper  pr --.  ami  the  resulting 

■  if  iron  i-  a  marketable  product. — (J.  A.  K. 


Alloys    i,f  Sodium    iiiiiI    Lead.      W.  II     i.  :  \V.  II. 

W.,1,1.    .1.  Franklin  tnat,,  1890,  100,  483—  184. 

im  alloys  examined  contained  from  3  to  31  percent,  of 
sodium,  and  were  prepared  by  the  direct  union  of  the  two 
niit.il-.  They  were  all  brittle  and  crystalline,  and  all 
decomposed  water.  The  brittleness  and  oxidisability  in- 
i  with  the   pereenl  lium.    The  alloy  richest 

in  -.hIiumi  was  greenish  in  oolour,  bul  instantly  blackened 
on  exposure  to  air.  Special  examination  was  made  of  the 
alloys  baring  the  compositions  com  (ponding  to  the  formula) 
V.  Pb,  and  NaJ'li.  The  densities  of  these  alloys 
w.r.-  determined  in  aniline  much  higher 

than  the  densities  calculated  on  the  supposition  that  they 
were  simply  mixture-.  The  following  table  shows  the 
composition  and  density  of  each  : — 




Nn.lM). 

i<>         is'ia 

10 

30-8 

2-7 

—  A.  \\  . 


I    Vi       Modification  of  the  Open-Hearth  Steel  Proceu. 

1     Knpolwicscr.     Kng.  and  Mining  J.  50,  575. 
Tin  author  recently  published  some  calculations  showing 
thai   bj  running  the  molten   metal   direct   from   the   blast 
into  tin  open  hearth  furnace  s  saving  in  fuel   might 

led  t.i  the  extonl  of  :i  owt.  pi  r  Ion  of  mi  t  i 
plan  was  adopted  with  three  furnaces  at  Witkowitz,  when 
owing  to  local  difficulties  of  transfer  an  emptj  Bessemer 
converter  was  used  as  an  intermediate  reservoir.  Sub- 
sequently the  process  was  modified  by  blowing  the  blaat- 
furnaee  metal  in  this  converter  for  two  minutes,  whereby 
the  Imlk  ol  the  silicon  and  manganese  was  removed  and  the 
metal  rendered  mora  suitable  tor  the  basic-lined  furnace. 
The  am. unit  of  heat  developed  bj  this  short  blon  is 
calenlai  u i<  -  pet  ton  ..i   I ,uih>  kih.-.     \i„,  n 

me  half  "t  this  is  lost  by  radiation, and  ..-  there  i-  a  further 

'Ininiiiiti ii.. mi  of  the  double  transfer  to  and 

the  ...in.  rter,  the  loss  and  gain  of  heal  about  •  ounterbalanoe 
one  another.     1 1,.  .  pei  . .  ut.  ol 

furnace  iron,  10  per  cent,  ol  scrap,  together  with  tho  necessary 
amount  of  ore  ami  soma  lime.    Toe  work  is  rapid,  and  the 
three  furnaces  w..rk  from  IS  !••  18  i  hargi 
i:  pn  -i  hours.    'I  he  fuel  used  onlj  amounts  to  i 

19  per  cent,  of  the  ».  ighi  ..f  ingol  produi  ed.—  \  \\ 


Zinc  from   Flue  Dust   of  Zinc   Furnace*.      E.   Jenseh, 
Zeits.  d.  oberschles.  berg.  n.  huttenm.  Ver.  l*-fJO,  29,  855. 

ii»iM.  I.,  the  extensive  loss  of  sine  in  the  flue  dust,  this  is 
smelted  with  calamine  .>r  blende.  In  an  experimental  -melt 
of  line  dust  the  percentage  of  iron  in  the  cino  was  0*71, 
when  as  the  tine  obtained  from  calamine  or  blende  contains 
oi.lv  0*024  i"i  ..nt.  This  is  due  partly  to  the  chlorine 
of  the  tin.-  dust,  Inn  chiefly  to  it-  finely  divide!  condition  ; 
the  draught  carries  .o.r  the  fine  oxides  of  iron  into  the  /.inc. 
Whether  an  alloy  of  sine  and  iron  is  formed,  or  whether 
merelj  a  mixing  of  the  oxides  of  iron  with  the  zinc  takes 
•  not  known. — T.  I..  Ii. 


Un  ///.!>/    Furnace  Slags   ami  the   Fusibility  of  Silicates 
luded).   A.. I.  Rossi.   J.Amer.t  hem. Soc.  1890,12, 
307—339.     (See  this  Journal,  1890,  1039). 

i  -lior  point-  out    the    fad    that    all    silicates,  however 

complex  their  composition,  may  lie  reduced  to  live  types  I — 

Acid  silicates,  of  the  formula.  ...   Ki  I,  •_'  Sit  i_„ 
Sesqniacid        „  .,  ^  K<  >.  :;  Bit  >.. 

Neutral  „  „  RO,  8iO,. 

„  „  :i  R(  i.  u  >ii  i_. 

Bibasic  „  „  2  l:i  I,  SiO, 

Tribs  „  „  8BO,  8iO,. 

In  order  to  ascertain  in   a   given  case  to  which  type  a 

lelOOgS,  all  the  has,--,  w  licllicr  of  the  form    Bj  I,  l;i  I, 

or  1:  i  >  .  are  replaced  in  the  formula  by  an  equivalent 
quantity,  of  lime.  Cat  •  :  the  t  ran  -formed  for  inula  appi. 

in  all  cases  to  on.-  of  the  above-mentioned  types,  The 
author  shows  by  a  Dumber  of  examples,  taken  from  actual 

G    and    quoted    in    detail,   that    the    quality   of  iron 
produced  depends  rather  on  the  type  of  the  slay  produced 
than  ..a  ii-  Bpecial  qualitative  composition. 
In  the  oue  case  of  acid!  slag,  the  iron  was  grey- 
Out  of  five  cases  of  neutral  Blags,  the  iron  was  in  four 
ra-.  -  white,  and  in  one.  mottled, 
t  tut   ..i    82   cases   of  sesquibatic  slag,  the  iron  was  in 
white,  3  cases  white  and  mottled,  2  oases  light 
ind   mottled,  and   11   cases  grey,  the  .-hade  being 
mostly  light. 

Out  of  80  cases  of  bibasic  slag,  the  iron  in  :>  cases  was 
white,  in  l'  grey  and  mottled  grey,  and  in  25  eases  grey. 
Graphitic  No.  I,  No.  2**,  No.  _\  and  .No.  2,  the  darker 
shades  corresponding  most  genemllj  to  Blag  Bppproaohing 
nearly  to  the  typical  bibasic  Blag.  The  three  cases  of  white 
iron  w.  re  due  to  chromium  present  in  the  pig. 

In  the  two  cases  of  tribaeic  slac  the  iron  waa  No.  I 
graphitic  iron. 

Hence  il  follows  thai  with   all    acid  sla^'    a   grey  iron  mav 

I..-  expected;  with  neutral  Blag,  a  white  or  ttled  iron; 

with   sesquibasic  Blag    light  grey  or   mottled,  only    under 

special  < ditioue  white  iron,  and  tin-  pig  containing  leas 

silicon  being  specially  suitable  for  puddling;  with  bibasic 
slac;  a  grej  pig  varying  from  the  darkest  shade  to  No.  2, 
No.  I.  No.  2",  an. I  kish  cinders.  With  a  ti  ihasic  slag  the 
iron  is  Invariably  a  No.  1  iron,  Scotch  grey. 

The  fusibility  of  the  slag  depends  on  their  type  and  is 
given  as  follow- : — . 
v    i.  —Fusible. 

oderately  fusible. 

Nl   11 1 1  ill. Vel  . 

Sequibasic. — Verj  fusible,  bul  less  than  preceding  one. 

Me. 

I  it  li  B8  than  preceding  one. 

The  higher  grades  of  iron  containing  most  silicon  and 
total  carbon  .one-pond  to  higher  temperatures  in  a  furnace 
uu. I  n.  aecompanii  .1  bj  the  more  basic  slags.     Blast-furnace 

then  tore  corroborates  the  observation  that   i 
silicates  are  more  fusible  than  either  more  basic  or  more 

uthor  works  out  in  detail  an  example  of  the  i 
requisite  to  j  ii  ■  with  a  givi  n  sample  of 

and  draws  attention  t..  the  necessity  of  taking 
into  consideration  the  a>A  in  thi  casi  ol  nferior  cokes  audi 
anthracite ;  in  some  coke-  this  may  amount  t..  p,  pi 
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Actual  analysis  shows  that  the  slag  produced  agrees  very 
closely  with  the  product  for  which  the  charges  were  calcu- 
lated. The  failure  to  obtain,  within  certain  limits,  a  desired 
grade  of  iron  with  a  given  slag,  is  a  useful  indication  to  the 
iron-master  of  abnormal  temperature,  blast  pressure,  &c,  or 
of  an  unnoticed  change  in  the  composition  of  the  ore. 

Numerous  analyses  of  slags  are  inserted  in  the  body  of  the 
original  paper. — P.  J.  H. 


Outbursts  of  Gas  in  Metalliferous  Mines.     B.  H.  Brough. 

School  of  Mines  Quarterly,  12,  13—22. 
The  author  gives  an  account  of  a  number  of  cases  in  which 
gas  has  been  liberated  in  metalliferous  mines  and  in  some 
of  which  serious  explosions  have  occurred.  He  shows  that 
these  outbursts  of  gas  are  not  always  due  to  the  same  cause, 
and  he  gives  the  following  explanation  to  account  for  the 
formation  of  the  gas  in  the  various  cases  described  : — 
(1.)  The  decomposition,  in  a  mine,  of  timber  in  contact  with 
water  or  moist  air  may  produce  fire-damp  which  would 
accumulate  in  cavities  that  are  ultimately  broken  into. 
(2.)  In  iron  mines  where  the  iron  is  not  entirely  in  the 
state  of  peroxide,  water  might  be  slowly  decomposed  and 
hydrogen  produced.  (3.)  Fire-damp  may  be  liberated  from 
beds  beneath  the  ore-deposit  and  find  its  way  through 
fissures  into  the  workings,  the  gas  being  given  off  from 
rocks  enclosing  bitumen  in  the  same  way  as  the  natural  gas 
of  the  United  .States  and  other  countries.  At  some  of  the 
Derbyshire  mines,  the  gas  is  derived  from  the  Yoredale 
shales  which  are  of  a  bituminous  character.  (4.)  Fire-damp 
may  be  produced  from  the  decomposition  of  organic  matter 
in  the  same  way  as  the  hydrocarbon  met  with  in  salt  mines. 
(5.)  In  some  cases  explosions  have  been  caused  by  out- 
bursts of  sulphuretted  hydrogen  produced  by  the  action  of 


acid  waters  on  pyrites  ore.  (6.)'  The  outbursts  of  carbon 
dioxide  met  with  at  Foxdale,  Freiberg,  and  Massa  Maritima, 
may  have  been  caused  by  the  action  of  acid  water,  produced 
by  the  oxidation  of  pyrites,  on  limestones  and  other 
metalliferous  carbonates. — A.  K.  M. 


The  Precipitation  of  Metallic  Sulphides  by  Natural  Gas. 

J.  F.  Kemp.  Fug.  and  Mining  J.  1890,  50,  689. 
The  investigations  of  many  distinguished  observers  tend  to 
indicate  that  there  are  two  possible  and  probable  varieties 
of  natural  gas  anil  petroleum.  The  two  differ  genetically, 
the  one  having  probably  been  derived  from  anitualorganisrus, 
the  other  from  vegetable.  The  hypotheses  of  origin  are 
numerous,  and  will  be  found  cited  or  abstracted  in  S.  F. 
Pecknam's  Report  on  Petroleum  in  Vol.  X.  of  the  Tenth 
Census,  and  fully  set  forth  and  discussed  bv  E.  Orton  in 
the  Geology  of  Ohio,  6,  60—83.  Suffice  it  to  say  that  the 
oil  and  gas  in  sandstone  receptacles,  but  mostly  originating 
from  bituminous  shales,  especially  as  found  in  Pennsylvania, 
have  been  generally  attributed  to  an  original  vegetable 
tissue ;  while,  on  the  other  hand,  the  oil  and  gas  from 
limestone  have  been  generally  referred  to  animal  tissue. 
The  latter  have  disagreeable  odours  ( Enniskillen,  Canada  ; 
Findlay  and  Lima,  Ohio),  and  are  marked  by  the  presence 
of  sulphur  compounds.  Their  importance  and  general 
distribution  have  been  of  later  development.  It  is  not  here 
intimated  that  the  vegetable  remains  lack  sulphur.  The 
general  presence  of  this  element  in  coals,  and  in  illuminating 
gas  derived  from  coal,  proves  the  contrary,  but  as  shown  in 
the  accompanying  table,  it  is  a  curious  fact  that  in  the 
published  analyses  of  natural  gas  from  Pennsylvania  and 
other  sandstones,  sulphur  does  not  appear,  while  in  those 
from  Ohio  and  Indiana  limestones  it  does. 


Analyses  of  Natural  Gas. 


CH4     C2H6 


C2H4 


COa 


CO 


H2S 


Total. 


Shale  and  sandstone  eras : 
1  West  Bloomfield,  N.Y.. 


2  Fredonia,  N.Y 

3  Burus  Well,  Butler  County,  Pa 

3  Leechburg,  Westmoreland  County,  Pa. . 

3  Harvey  Well,  Butler  County,  Pa 

3  Cherry  Tree  Spring,  Indiana  County,  Pa. 

*  Sheffield  Well 

»  Kane  Well 

*  Wilcox  Wol  1 

*  Lyons  Run  Well 

5  New  Well,  Knox  County,  O 

Limestone  gas ; 

6  Findlay,  O 


82-41 

1 

9 

75-44 

89-65 

80-11 

no  -27 


SI -40 


6  Fostoria,  O.  ... 

6  St.  Mary's,  O... 

7  Muncie,  Ind. . . 
7  Anderson,  lnd. 
7  Kokomo,  Ind.  . 
7  Marion,  Ind.  . . 


93-35 

92-84 

93-85 

92-67 

93-07 

94-16 

93-58 

4-31 
9-54 

0-23 
Trace 

10-11 
0-41 

•• 

•• 

05 

18-12 

6-10 

0-31 

Trace 

4-39 

0-56 

0-35 

0-26 

5-71 

13-50 

.. 

0T,6 

Trace 

6-80 

7-32 

22-50 

0-83 

2-28 

64 

9-06 

Trace 

0-30 

01 

9-79 

Trace 

0-20 

3S 

9-41 

Trace 

0-21 

30 

2-02 

Trace 

0-28 

12-20 

4-80 

o-so 

0'30 

0-50 

3-41 

I'M 

0-S5 

0-39 

0-25 

o-u 

0-20 

3-S2 

1-89 

0-20 

0-35 

0-20 

0-55 

0-15 

2-98 

1-74 

0-20 

0-35 

0-23 

0-1-1, 

0-21 

3-53 

2-35 

0'25 

0-35 

0-25 

0-45 

0-15 

3-02 

1-86 

0-49 

0-42 

0'26 

0-73 

0-15 

2 'SO 

1-42 

0-30 

030 

0-29 

0'55 

0-18 

S-42 

1-20 

0-15 

0-55 

0-30 

0-60 

0-20 

•100-00 
100-00 
100-00 
95-21 
99-99 
100-00 
100-00 
100-00 
100-00 
99-60 
100-00 

100-00 
100-00 
100-00 
100-00 
100-00 
100-00 
100-00 


•  Including  294  "  illuminating  hydrocarbons," not  mentioned  in  I       «  F.  C.  Phillips,  for  2nd  Geol.  Surv.,  Pa.    Quoted  by  Orton;  !.  c, 

the  table.  ,  p.  409. 

1  Henry  Wurtz.    A.  J.  S.,  2nd  Series,  49,  336.  s  E.  W.  Morlev.    Orton,  1.  c,  p.  416. 

2  Quoted  by  Edward  Orton,    Econ.    Geol.,    Ohio,   6,    409.     No  I       6  C.  C.  Howard.     Mineral  Resources    U.S.   1888,  490.      From 
authority  given.  i  Trenton  limestone. 

3  S.  P.  Sadtler,  Amer.  Chem.  7, 97.    Also  trace  C3H8.  ~  Quoted  by  Orton.  1.  c,  p.  137 


Hi 
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Thni  the  sulphuretted  hydrogen  in  the  limestone  g 
from  0' 15  to  0-20  jper  cent    This  may  have  an  important 

•  on  the  origin  of  ore  dcpo-it-,  as  it  indicates  the 
form  assumed  by  much  of  the  sulphurous  matter  in  lime- 

.    has   shown  thai   natural 
especially  si  the  summit*  of  anticlinals  which  may  be  very 
gentle,  and  along  arrested  anticlinals  or   monochnals  (see 
Drum,  Geol  Ohio,    6'-      When   in  large    quant* 
faTOurs  porons  or  fissured  limestone  which  may  have  been 
brought  into  ills'-  condition  by  d  on.    la  Ohio 

;ill  the  limestones    in  the  State  are  more 
petroliferous,  the  Trenton  being  the  principal   productive 
i  kill,  ii  field,  in  Canada,  has  beenrefern  d 

miferons,  and  the  oily  Niagara  lin 
liar  to  all. 
A  -till  wider  geological  I  be  i  asily  snhstai 

Inn  the  above  «ill  serve  to  illustrate  the  frequent  presence 
.-,.1  gas  in  limestone.    With  such  imprisoned  sulphur- 
ous material,  even  though  dispersed,  a  precipitating  agent 

Is   lit    himil    for   any   of   tin union    metals    that    might 

circulate  through  the  rock  in  solution.  The  precipitating 
agent  is  especially  abundant  in  the  fissured   and 

-,  which  ar.-  likewise  mosl  open  to  circulations. 
i  i  Howard  states  thai  in  100  cub.  ft.  of  Findlaj  gas  there 
are  123  of  sulphur  (Geol.  uliio,  6,  187).    If  the 

calculations   be   made   for  the   famous    Kara  well,  which 

i  approxdmat.lv    !•_',( , -ul>.  ft.  of  gas  daily,  it 

found  thai  it  is  equivalent  to  2,680  lb.  of  sulphur. 

Reducing  this  to   the  corresponding   an  pyrites, 

denl    to    1,915  lb.,   B.788  lb., 

and  19,5.12  lb  ly.    It  is  undi  i  si I.  of  course,  that 

.oin-  are  only  illustrative,  bul  they  show  forcibly  the 
potential  precipitating  power  which  may  be  stored  up  under 
favourable  conditions.  The  Karg  well  i-  oulj  oni  among 
numerous  productive  wells  in  a  restricted  territory.  In 
Indiana  (Mineral   Resources,  i,  in  an  estimated 

2,525  -'i  miles,  the  daily  production  of  gas  is  thought 
to  be  7oo.ii.io.noii  cub.  ft.  of  a  sulphur  content,  as  shown  by 
tin-  table,  somewhat  1.---  than  in  tin-  above  calculation. 
It  i~  reasonable  to  infer  that,  in  other  districts  when 

metallifen irculations  have  passed  through  limt 

similar  gases  have  aided  in  their  precipitation.  When 
i,  pyrites,  blende,  or  other  sulphides  axe 
found  disseminated  through  limestones,  sulphurous  gases 
and  oiu  may  have  played  an  important  r61c  in  their 
formation.  Except  a-  tin-  result  of  spec  al  local 
caution  should  be  observed  inciting  illustrations:  with  due 

is  merely  suggest!  .1  thnl  Ihi  : 
\  alley  blende  deposits  near    Bethlehem,  Pa.,  exhibit   the 
sulphide  ti  11  i n^r  innumerable    cracks  and  small  fissures  in 
an  limestone  along  the  shattered  cresl  ..i  an  anticline 

((  levc,  F.   I..     Mineral   I: I.      Drinker, 

II.  8.    itn  the  Min.-  and  Worksof  the   1.. ■)  I 

i  Min.   Bug.     I..  87.     Hall,  C.   E.      Kept.   D3.,  2nd 

GeoL  Surv.,  Penn.,  289)  The  blende  deposits  of  Bouth-west 
Missouri  have  abundant  bitumen  (inspissated  petroleum  f) 

iled  with  them  (Schmidl  and   Leonhard.     M 
Surv.,  1-* 7 1.  384),  which  i-  at  least  suggestive. 

Light  may  be  thrown  on  tin-  chemistry  of  certain  phases 
of  the  replacement  process  whioh  figures  so  largely  in  the 
modern  >  splanatioi  ioI  on  I.-  id, foi  example, circulating 
a-  sulphate  or  chloride  in  solution  would  be  pn  eipitati  d  as 
sulphide  by  sulpl  oi  oil.    The  resulting  sulphuric 

or  hydrochloric  acid  formed  by  the  reaction  would  at  once 
be  taken  bj    the  irbonate  present,  which  would 

be  removed  as  sulphate  or  chloride.  The  same  i-  true  of  tino 
..r  iron,  for  although  tiny  ar.-  precipitated  bj  sulphuretted 

.  n  only  ill  alkaline-  solution-.  calcium    carbonate  is  at 

hand  to  m  at  result  ing  from  the 

hi,    [n  this  way  a  molecular  replacement  Ii 

result. 

I  be  filling  of  ti-  -    a-  well  as  ..tln-r 

rooks  is  usual)}  attributed  to  the  evaporation  of  standing 
solutions,  or  to  tin-  lowering ol  the  temperature  and  pressure 
of  solutions  of  metallic  sulphides  in  alkaline  carbonates  or 
alkaline  suit  '  the  surface 

The  evolution  of  sulphurous  gases  through  such  fissures 
would  itation  in  risingor  standing  solutions, 

and  Chamberlain  has,  indeed,  cited  such  a  method 


gash  veins  of  Wisconsin  (Chamberlain,  T.  C,  Wise.  Geol. 
Surv.  4,  867). 

It  Mould   be  interesting   to  note  in  particular  instances 

whether  bodies  of  disseminated  ores  may  not  follow  iu  their 

distribution  the  laws  now  fairly  well  understood  for  natural 

gal  and  oil,  for  if  they  do.  some  hints  would  be  afforded  for 

'iug. 


PATENTS. 


Improvements  in  the  Treatment  of  Tin  Refuse  or  Slag. 
T.  league,  Devoran.  Eng.  Pat.  19,687,  December  7, 
1889.     \d. 

■  ural  alloys  of  tin  and  other  metals  resulting  from 
the  refining  of  smelted  tin  in  the  ordinary  manufacturing 
process,  and  known  as  hard-head,  are  united  with  copper, 
whereby  an  exceedingly  hard  bronze  is  produced,  suitable 
for  machine  bearings,  wire,  &c.  A  good  proportion  of 
hard-head  is  lti  per  cent. — 11.  K.  T. 


Improvements    in    Galvanising  Apparatus,    .T.   Lysaght, 
Bristol.     Kng.  Pat.  20,587,  December -.21,  lSS'.t.   't,./. 

Tin:  object  Of  this  patent  is  to  facilitate  the  withdrawal  of 
the  sheets,  Stc.,  from  the  galvanising  bath  and  to  auto- 
maticallv  .1.  an-.-  them,  reduoing  the  us,-  of  hand  labour 
to  a  niiniiuuin  by  niei -hanieal  appliances.  The  she. 
raised  byapairof  rolls  working  in  the  molten  metal,  and 
ar.-  brought  upward-  against  a  sit  of  revolving  discs  working 
on  a  horizontal  shaft.  These  discs,  which  have  -harp  points 
og  from  them,  defied  the  sheets  over  other  discs 
with  blunt  agate  points,  by  which  thej  are  earned  forward 
to  a  pair  of  grooved  rolls,  which  in  turn  force  them  through 
a  pair  of  cylindrical  revolving  brushes  against  which  jets 

of  water  are  directed.      The  sheets  an    then  passed  through 

a  paii  ..f  rubber  rolls  similar  to  those  of  a  wringing  machine, 
and  linaih  through  a  heated  chamber  to  dry  them.    Five 

drawing-  an-  given. — A.  W. 


Improvements  in  or  connected  villi  the  Manufacture  or 
Production  of  Aluminium.  W.  White,  (  In -hunt.  Eng. 
Pat  859,  January  16,  1890.     id. 

Is-  tin-  manufacture  .-i  aluminium  practically  pure  fluoride 
of  aluminium  i-  used  instead  of  cryolite,  which  contains 
impurities.    The  fluoride  i-  prepared  by  adding  hydrofluoric 

aluminium  hydrate  and  evaporating  to  dryness.  It 
i-  then  heated  with  sodium  or  potassium  or  a  mixture  of 

■  .-pint:  an  excess  of  aluminium  fluoride  present  as 
it  helps  by  combining  with  the  sodium  tin. .rid.-  formed  to 

proline.-   a  more    suitable   flux    for   the   metal.      The   llu\    is 

afterwards  treated  with  sulphuric  aei.i  to  produce  bydro- 
tbn.ii.-  a. -id,  which  is  again  utilised  for  dissolvings 
quantity  of  aluminium  hydrate. — A.  W. 


Improvements  in  and  connected  wieh  the  Recovery  of  Zinc 
from  Galvanised  Iron  and  Steel.  II.  Grimshaw,  Man- 
chester.    Eng.  Pat.  1058,  Januarj  21,  1890.    4./. 

Tin-  invention  is  f,,,-  the  purpose  of  recovering  sine  from 
led  iron  and  steel  without  injury  t..  the  iron  or  steel. 

The  coated   metal  is  immersed  in  a  solution  of   Bulphate, 

ii.tr.itc  or  chloride  of  sine  containing  a  -mall  quantity  of 
acid,  and  maintained  at  a  temperature  of  200    I ■'. 

Fresh  acid   is  added  from  time  to  time  and  the  saturated 

solutions  of   /ine  salts  are  drawn  off  and  the  zinc  recovered 

by  known  means. —  II.  K.   I  . 


Improvements  in  the  Reduction  of  Metallic  Ores  and  in 
Apparatus  therefor.  .1.  T.  King.  Liverpool.  From 
i  .   Vdams,  Pittsburgh,  i    8.A.     Eng.  Pat  lib!,  January 

Tin-  invention  is  one  in  which  metallic  ores  are  reduced 

at  .-1   carbonic   oxide  or  other  gaseous  fuel,    its 

chief  feature  consists  in  causing  the  boated  gas  to  travel 
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through  the  ore  in  a  horizontal  direction,  by  which  means 
much  less  force  is  required  to  drive  the  gas  and  the  ore 
is  more  thoroughly  permeated.  The  furnace  in  which  this 
principle  is  carried  out  is  represented  in  the  accompanying 


The  Reduction  of  Metallic  Ores. 

Figure.  A  is  the  furnace  in  which  D  is  a  vertical  space  down 
which  the  ore  passes,  c,  cl  a  cheekerwork  of  firebrick  separated 
by  horizontal  shelves  or  diaphragms  H  H,.  The  carbonic 
oxide  first  enters  a  previously  heated  regenerator  K,  then 
passes  up  the  conduit  M  N  into  the  cheekerwork  c2.  it 
then  passes  horizontally  through  the  ore  in  D  into  the 
cheekerwork  c1,  as  it  experiences  less  resistance  in  taking 
this  path  than  in  passing  vertically  upwards  through  the 
ore  in  D.  In  cl  it  moves  vertically  upwards  until  it  meets 
the  obstruction  H1,  when  it  again  crosses  over  into  C.  In 
this  way  the  heated  carbonic  oxide  travels  backwards  and 
forwards  until  it  reaches  the  exit  R,  whence  it  is  led  into 
a  second  regenerator  where  it  is  burnt.  The  reduced  ore 
collects  in  a  chamber  F  and  is  removed  periodically  through 
the  exit  G.  When  iron  ore  is  being  reduced  the  chute  G 
communicates  with  an  open-hearth  furnace. — H.  K.  T. 


Improvements  in  Apparatus  for  the  Reduction  of  Argenti- 
jerous  or  other  Zinc  Ores.  0.  Lumaghi,  St.  Louis,  U.S.A. 
Eng.  Pat.  5407,  April  9,  1890.  Sd. 
This  is  a  modification  of  the  Belgian  zinc  furnace.  The 
retorts  are  charged  at  the  lower  ends,  which  are  then  closed 
with  circular  discs,  having  small  tapping-holes  which, 
however,  are  luted  with  clay  in  the  early  stages  of  the 
operation.  The  zinc  vapours  escape  from  the  upper  ends 
of  the  retorts  through  holes  about  2  inches  in  diameter, 
which  have  been  bored  ia  the  centre  of  what  is  generally 
the  closed  end  of  the  retort.  A  condenser  of  the  usual 
type  is  fixed  to  this  end  of  each  retort,  but  in  a  position 
slanting  in  the  opposite  direction.  Thus  it  is  maintained 
that  both  the  retort  and  condenser  sloping  downwards  from 
their  point  of  contact  the  distilled  zinc  in  the  condenser 
cannot  flow  back  into  the  retort,  and  any  lead  or  other 
metal  that  may  have  become  liquefied  during  the  process 
will  not  contaminate  the  zinc,  but  will  find  its  way  to  the 
other  end  of  the  retort,  whence  it  may  be  readily  tapped. 
Afterwards  an  air  current  is  passed  through  the  retort  to 
obtain  the  "  remaining  zinc  to  be  recovered  in  the  form  of 


oxide,"  and  to  roast  anything  left  in  the  retort  that  may 
require  it.  The  precious  metals  are  recovered  partly  from 
the  liquefied  metal  tapped  from  the  retorts,  and  partly  from 
the  oxide  of  zinc. — A.  W. 


Improvements  in  the  Production  of  Refractory  Linings 
for  Converter  Bottoms,  and  iji  Apparatus  therefor. 
B.  Versen,  Dortmund,  Germany.  Eng.  Pat.  8295, 
May  28,  1890.     Sd. 

This  invention  consists  of  machinery  for  mechanically 
stamping  converter  bottoms.  The  converter  is  placed  on 
a  rotating  table,  and  a  stamper,  provided  with  suitable 
mechanical  motions,  is  brought  down  upon  it. — H.  K.  T. 


Improvements  in  a  Process  of  and  Composition  for 
Softening  and  Subduing  Refractory  Ores.  J.  L.  Hopper, 
Sarcoxie,  U.S.A.    Eng.  Pat.  15,859,  October  7,  1890.   id. 

The  ore  is  heated  to  a  red  heat  and  then  immersed  in  a 
bath  made  up  of  the  following  ingredients  : — 

Pure  water 10  gallons. 

Common  salt 5  lb. 

Saltpetre lib. 

It  is  thus  disintegrated  and  rendered  easily  reducible  to 
powder*.  "  The  strong  acid  effect  produced  by  the  saltpetre  " 
readily  disintegrates  the  most  refractory  ores  with  but  one 
heating,  which  if  salt  and  water  only  were  used  would 
require  "  several  heatings  and  baths  to  properly  subdue 
them."— A.  \V. 


Improvements  in  Tempering-Flnid  for  treating  Steel. 
E.  Tweedy,  Danbury,  U.S.A.  Eng.  Pat.  15,833,  October  7, 
1890.     id. 

The  fluid  consists  of  water  or  oil  mixed  with  oxide  or 
carbonate,  or  both  oxide  and  carbonate  of  iron,  and  an 
organic  ingredient  such  as  glucose.  The  mixture  may  be 
prepared  in  any  way,  but  preferably  the  oxide  and  glucose 
are  mixed  together  first  in  the  proportion  of  one  part  of 
the  former  to  two  parts  of  the  latter,  and  one  ounce  of  this 
mixture  is  added  to  two  gallons  of  water.  When  steel  is 
heated  to  a  dull  red  heat  and  quenched  in  this  liquid,  it  is 
stated  to  be  hardened  to  a  greater  depth  than  usual,  and  to 
he  improved  in  other  respects.  Oxides  or  carbonates  of 
manganese,  cobalt,  or  nickel,  may  be  substituted  for  those 
of  iron,  but  they  are  less  effective. — A.  \V. 


Improvements  in  Compound  Gold  Wire.  L.  L.  Burdon, 
Providence,  U.S.A.  Eng.  Pat.  18,604,  November  18, 
1890.  Sd. 
This  invention  consists  in  the  production  of  a  compound 
bar  having  gold  of  a  low  grade  in  the  centre,  but  of  high 
grade  at  the  surface.  Such  a  bar  when  drawn  furnishes 
wire  suitable  for  the  manufacture  of  pins,  rings,  &c.  The 
compound  bar  may  be  produced  by  forming  an  external 
seamless  tube  of  high-grade  gold,  within  which  is  placed  a 
core  of  lower  grade  and  more  fusible  alloy,  the  two  being 
made  to  unite  by  heating  until  the  central  portion  fuses. 
Or  a  compound  "  disc  "  may  be  made,  and  this,  by  suitable 
machinery,  converted  into  a  tubular  form,  which,  when 
drawn,  gives  a  hollow  wire. — H.  K.  T. 


Improvements  in  the  Reduction  of  Ores.  II.  W.  Lash 
and  J.  Johnson,  Pittsburgh,  U.S.A.  Eng.  Pat.  19,163, 
November  25,  1890.  Ad. 
This  is  a  process  in  which  carburised  iron  is  produced  in  a 
cupola  furnace,  instead  of  in  the  usual  blast  furnace.  The 
me  is  reduced  to  a  fine  powder,  and  mixed  with  powdered 
charcoal  or  coke,  and  the  two  incorporated  together  with 
water  or  oil  until  a  thick  coherent  paste  is  produced.  This 
is  charged  into  a  previously-heated  cupola  furnace,  together 
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with  coke,  the  latter  being  added  in  sufficient  quantity  to 
maintain  the  temperature  and  to  prevent  clogging.  If 
ich  ;.-  limestone  may  be  incorporated  with 
ra  or  added  along  with  the  fuel.  Asthemo'teu 
metal  sinks  down  it  i-  ruu  off  into  an  open-hearth  furn 
a,„i  „.,  ,i  a  arbarifed  metal  for  the  production  of 

-...].— II.  K.T. 


XI -ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 


PATENTS. 
Imnrtmements    m   the   Process  for    Obtaining    Zinc    by 
Electrolysis.       A     B.    Elmore,     BothweU.       Eng.    Pat 
17,205,  October  80,  1889.     Id. 

!•,, i... i  -  a  li-  are  placed  in  a  bath  of  tine  sulphate,  or  the 

bath  i-  divided  by  porous  partitions,  an  overflow  pipe  1 -^ 

d  to  the  porons  cell  or  corresponding  i partment 

p  ii„.  level  of  the  Uquid  hi  it  slightly  below  tl 
,,t'  tl,.-  liquid  in  'la-  bath,  and  thus  increase  the  flow  through 

the  pores.     An  anode  of  ironis  pi sdin  the  porous  cell  and 

a  .11-.-  ..r  cylind  ir  ol  suitable  material  serves  a-  the  cathode 
in  il„-  other  compartment  The  cathode  i-  made  to  revolve, 
■nd  .<-  ila-  /.iiu-  i-  deposited  upon  it,  il  is  acted  on  by  a 
burnisher  pressed  down  bv  a  weight  "r  Bpring.  This 
burnishing  makes  tin-  deposited  metal  compaol  ami  - 
texture.—  B.  I 


Process    of    Generating    Electricity     by    Gas     Batteries. 

(i.  Dahl,  Allegheny,  I'.s.A.  Eng.  Pat.  761,  January  15, 
Int.-ruat.  Conv.  June  17,  1889.  8d. 
A  -i  1 1  lbli  furnace  is  brought  to  a  sufficient  temperature  by 
means  of  an  air  blast,  tin-  gaseous  products  obtained 
(producer-gas)  being  stored  for  future  use.  Steam  i-  then 
passed  through  tin-  incandescent  fuel  ami  is  decomposed 
with  tin-  production  of  hydrogen  and  carbon  dioxide,  the 
temperature  not  being  allow,. 1  to  rise  high  enough  for  the 
production  of  carbon  monoxide.  The  gases  so  obtained  are 
led  through  purifiers,  which  remove  all  but  the  hydrogen,  to 
|  a  gas-holder.  When  the  furnace  has  become  too  cool  to 
,.|j,  (imposition  of  the  steam,   air  is  ouce  more 

turned  on,  and  tin-  process  repeated. 

Sodium  manganate  is  heated  till  it  loses  a  portion  of  its 
oxygen,  which  may  be  replaced   by  heating  the   reduced 
lair.    The  oxygen  obtained  is  stored 
in  another  gas-holder. 

'I'll.-   two    gases   thus    produced   are   employed   in    any 
suitable  eas  battery  for  the  production  of  electric  currents. 

— B.  T. 


Improvements   i»    Electric    Battery   Carbon  and  Carbon 
Compound    Element*    owl    their    Connections.      J.    \. 
Sberrin,    Bamsgate.      Eng.   Pat    17,881,    November   8, 
id. 
■[,,   nr  oaion   of   the   terminals  of  a  battery,  the 

carbon  ■-  wrapped  round  with  a  piece  of  platinum  foil,  ami 
a  brass  olamp  fixed  on  with  a  set  screw      The  com 
win  i.  soldered  "r  Axed  in  any  convenient  way  n>  tl"   brass 
cuudd.     Details  are  eii  ■•  kind-  of 

1  —1!.  T. 


Improved    Meant  for  the  Proven  ktritation  in 

i      ■  ,,    Batteries.     II.   Badooek,   W.  Qrunscll,  and   \. 
Walker,    Lymington.     Eng.  Pat   19,199,  November  99, 

I---,      id. 

Two  tanks  ar.-  provided  for  the  exciting  fluid,  i placed 

above  tin-  Other,  ami  the  battery  midway  between    Ila-  two; 

ii  pipe  had-  from  the  bottom  of  the  upper  tank  to  the 
bottom  "i  iln  batter] .  and  an  overflow  pipe  from  the  top  "I 
the  batten  to  the  top  of   the  other  tans  >  tap  in 

the  first-mentioned  pipe  be  opened  tin-  exciting  fluid  will 
-in  the  top  tank  through  the  bat!  ithi    lower 

tank,  whence  it  can  again  he  pumped  up  into  the  top  tank 
.-.-.— 11.  T. 


.In    Improvement    i»    or    Connected    with    Incan 
i  l  ,...;,.      ll   i .  irdm  i .  I. ..ii. Ion.     Prom  W 

fork,  i    -  \      Eng   Pal    58,  Januarj  9,  1890.     id. 

A  nirin  i"ii     pr  diamond  "i  lotenge  section — 

ia  pla I  between  tin-  limbs  of  the  filament,  "  to  dill 

improve  tin-  light,  ami  to  soften  the  glare." — 1     I 


Improvi  and  Connected  with   Primary  Batteries. 

M   Sappcy,  Paris,  li  Pat    188,  Januarj   10, 

1890.     id. 

illy  governed 

for  aut ati.ally  emptying   iln-    spent    liquids   from   and 

supplying  trash  liquids  to  i  two  i!  ■  I  primarj  batti  rj . 

—  1!.   I. 


Improvements  in   Means  for  tin'  Electrolytic  Generation 
\lorine  and  Compounds  of  Chlorine  with  Earthy 

Bases,  mort  especially  intended  for  Bleaching  Purposes. 

l>.  i;.  PitzGerald  ami  A.  C.  Falconer,  London.    Bog. 

Pat  1246,  January  23,  1890.  Id. 
Thb  inventors  make  use  of  anodes  of  "lithanode"  in  the 
plae.-  of  platinum  or  carbon  as  hitherto  u-ed,  and  place 
preferably  in  contact  with  the  earthy  chlorides 
to  l>e  decomposed.  These  anodes  are  not  attacked  by 
chlorine  and  do  not  become  disintegrated  by  use. — li.  1  • 


Improvements  in  the  Coating  of  Iron,  Sled.  Nickel,  Zinc, 
Tin  for  the  prevention  of  Corrosion.     A.   B.   BfasweU 

ami  A.  (;.  lla-well,  Vienna,  Austria.    Eng.   Pat.  1355, 

January  25,  1890.     id. 
This   invention    consists   in   coating    metallic    articles   bj 
electrolysis  with  a  thin  layer  of  a  metallic  oxide,  such  as 
dioxide  of    manganese,  sesquioxide  of    molybdenum,  or 
dioxide  of  lead. 

I-'or  the  production  of  the  manganese  deposit  the  article 
ected  with  tin-  positive  pole  of  a  battery  and 
immersed  in  a  hath  containing  50 to  lOOgrms. of  manganese 
nitrate  or  sulphate  and  'J  kilos,  of  ammonium  nitrate  in 
loo  litres  of  water,  l-'or  the  production  of  the  molybdenum 
deposit  the  article  i-  connected  with  the  negative  pole,  and 
is  immersed  in  a  bath  of  ion  grms. of  ammonium  molybdate 
ami   -j  kil..-.  «.f  ammonium  nitrate  in   loo  litres  of  water. 

l-'or  the  binoxide  of  lead  deposit  a  bath  of  t  —  1  kilo,  of 
lead  nitrate  and  i  -j  kilos,  of  ammonium  nitrate  per  100 
btr.-  oi  water  i-  used,  the  article  being  made  the  positive 
electrode.  The  electric  current  required  for  the  above 
weak, amounting  to  0*3  to  0-0  ampere  per 
square  decimetre. — 11.  K.  '1'. 


Improvements   in  or    Relating  to   Electric  Accumulators. 

A.J.IIoult,    London.      l-'ioin   (I.    (i.   di    Giovanni,  Turin, 
Italj  .!.  1629,  Januarj  30,  L890.     *d. 

Sin  i  i- ..f  lead  an-  passed  between  rollers  which  produce 

indental  of  'lie  sheet  the  wall-  of 

such  eell-  being  left  quite  thin.     The  rolling  produces  -mall 

hnesscs  on  the  bottoms  of   the  eell-.     When 

"■  materia]  has  been  applied  in  any  way  to  the 
the  whole  i-  pressed,  the  eell  wall-  being  thus 
flattened  and  expanded  -o  a-  i.i  hold  the  active  material 
safely.  The  lugs  "f  the  similar  plate-  ar.-  fastened  together 
by  a  long  bolt.  tl.  ..        .,.,■.,  ,  „i  |Ug8  being 

amalgamated  to  give  better  connexion,    tomb-  ami  other 

ior  separating  the  plat  ribed.     I    T. 
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Improvements    in   or    Relating   to   Eleetric  Accumulators. 

W.  P.  Thompson,  London.     From  J.  Peral,  Cadiz,  Spain. 

Eng.  Pat.  8800,  June  7,  1890.     »d. 
The  plates  are,  made  up  of  a  stout  leaden  frame  with  ribs  of 
a  section — 


the  ribs  being  also  connected  across  by  smaller  ribs  of 
diamond  section  to  increase  the  stiffness  and  conductivity 
of  the  plate.  The  plates  are  then  subjected  to  a  side 
pressure  so  that  the  notched  edges  of  the  transverse_  ribs 
turn  outwards  and  hold  the  active  material  firmly  in  position, 
thus — 


Two  ventilation  tubes  are  provided  to  each  cell,  and  are  so 
connected  that  air  can  be  forced  through  the  cells  to  expel 
accumulated  gases.  An  automatic  cut-out  is  provided  to 
cut  each  cell  out  as  it  becomes  fully  charged. — B.  T. 


Improvements  in  the  Method  of  and  Apparatus  for 
depositing  Metals  by  Electro-Deposition.  G.  H.  Felt, 
New  York,  U.S.A.     Eng.  Pat.  8933,  June  10,  1890.     8</. 

The  inventor  states  that  if  clay  be  treated  with  dilute 
sulphuric  acid  and  a  little  nitrate  of  mercury  added, 
aluminium  alloyed  with  mercury  may  be  electrically 
deposited.  The  clay  is  either  added  direct  to  the  cathode 
compartment  of  a  cell  containing  the  sulphuric  acid  and 
mercury  salt,  or  the  solution  is  prepared  beforehand.  In 
the  apparatus  illustrated  and  described  in  the  specification 
the  anode  is  of  amalgamated  zinc. 

The  method  is  to  be  applied  also  to  other  metals. — E.  T. 


Improvements  in  Secondary  Batteries  and  in  Electrodes 
therefor.  H.  H.  Lake,  London.  From  G.  A.  Johnson 
and  S.  L.  Holdredge,  Boston,  U.S.A.  Eng.  Pat.  12,830, 
August  15,  1890.     8d. 

Rectangular  strips  of  the  active  material  are  enclosed  in 
wide  shallow  boxes  of  lead,  the  sides  of  the  boxes  being 
perforated  to  allow  of  access  for  the  electrolyte.  Several 
types  of  boxes  are  described,  one  being  formed  of  plates  of 
lead  with  parallel  and  equi-distant  ribs  of  the  same  metal, 
two  sheets  of  lead  being  used  to  form  each  plate  and  burnt 
together  with  the  ribs  inside,  and  coinciding  with  each  other 
so  as  to  form  a  series  of  shallow  boxes  into  which  the  active 
material  is  forced. — B.  T. 


Improvements  in  the  Manufacture  of  Electrodes  for 
Primary  and  Secondary  Batteries.  D.  Pepper,  jun., 
Philadelphia,  U.S.A.  Eng.  Pat.  13,003,  August  19, 
1890.     6<f. 

The  active  material  is  moulded  round  cores  of  fusible 
metal  of  suitable  size  and  shape  which  extend  some  distance 
into  the  plate.  The  fusible  metal  is  then  removed  and  the 
metal  which  is"  to  act  as  the  support  and  metallic  connexion 
of  the  finished  plate  is  poured  into  the  apertures,  lugs  of 
any  desired  shape  being  provided  for. — B.  T. 


Improvements  in  the  Manufacture  of  Electrodes  for 
Primary  and  Secondary  Batteries.  D.  Pepper,  jun., 
Philadelphia,  U.S.A.  Eng.  Pat.  13,013,  August  19, 
1890.     id. 

About  12  per  cent,  of  a  soluble  and  fusible  salt,  such  as 
salts  of  ammonia,  soda,  potash,  or  magnesia,  is  added 
preferably  to  litharge,  the  two  are  thoroughly  mixed,  placed 
in  a  mould,  and  heated  until  the  fusible  salt  is  fused  and  a 
solid  plate  formed  which  may  be  used  as  an  electrode  in 
an  electrolyte  of  sulphuric  acid.  For  the  positive  plate 
oxidising  salts,  such  as  sodium  nitrate,  potassium  chlorate, 
&c,  are  added  to  form  the  litharge  into  peroxide  of  lead. 

— B.  T. 


Improvements  in  the  Electrolysis  of  Melted  Haloid  Salts. 
G.  O.  Rennerfelt,  Stockholm,  Sweden.  Eng.  Pat.  13,024, 
August  19,  1890.     id. 

To  remove  the  melted  metal  from  the  cathode  compartment 
a  pipe  is  led  from  this  compartment  to  a  vessel  serving  as 
the  receptacle  for  the  melted  metal,  and  thence  is  carried  on 
to  an  exhausting  apparatus  by  means  of  which  the  pressure 
at  the  cathode  is  made  lower  than  the  ordinary  atmospheric 
pressure,  so  that  the  molten  metal  is  carried  over  from  the 
cathode.— B.  T. 


An   Improved  Battery   Compound.     C.  M.  Reed,  Boston, 
U.S.A.     Eng.  Pat.  13,807,  September  2,  1890.     id. 

The  new  fluid  is  formed  from  chromium  trioxide  and 
ammonium  chloride  dissolved  in  water  containing  a  little 
sulphuric  acid  in  proportions  varying  according  to  the 
purpose  for  which  the  battery  is  to  be  used.  This  compound 
may  be  used  in  either  a  single-  or  a  double-fluid  battery. 

— B.  T. 


An  Improved  Method  of  Obtaining  Metallic  Sodium. 
L.  Grabau,  Hanover,  Germany.  Eng.  Pat.  16,060, 
October  9,  1890.     id. 

In  the  usual  method  of  obtaining  sodium  by  the  electrolysis 
of  fused  sodium  chloride  great  loss  of  metal  occurs  owing 
to  the  formation,  at  the  red  heat  necessary  for  the  operation, 
of  subchloride  of  sodium  as  shown  by  H.  Rose  and  Bunsen, 
the  subchloride  being  partially  oxidised  at  the  surface  of 
the  bath,  partly  diffusing  to  the  positive  electrode  where 
it  combines  with  the  liberated  chlorine.  To  obviate  these 
difficulties  the  author  uses  a  mixture  of  1  mol.  of  potassium 
chloride  to  1  mol.  of  sodium  chloride ;  1  mol.  of  the 
chloride  of  either  barium,  strontium  or  calcium  being  added 
for  every  3  mols.  of  the  mixed  alkaline  chlorides.  Such  a 
mixture  fuses  at  a  temperature  considerably  below  a  red 
heat,  and  the  subchloride  is  not  formed  if  the  mixture  be 
kept  at  its  fusing  point.  The  resulting  sodium  contains 
about  3  per  cent,  of  potassium  but  is  free  from  alkaline 
earthy  metals.  Strontium  chloride  is  preferred  to  calcium 
chloride  owing  to  the  difficulty  of  completely  expelling 
moisture  when  the  latter  salt  is  used. — H.  K.  T. 


Improvements  in   Insulating  Cells  for  Electric  Batteries. 

S.  C.  C.  Curries,  Philadelphia,  U.S.A.     Eng.  Pat.  16,322, 

October  14,  1890.  8d. 
To  prevent  leakage  the  cells  are  provided  with  a  depending 
rim  all  round,  this  rim  not  being  in  contact  with  the  floor 
or  support  for  the  cells,  but  the  base  of  the  cells  resting 
upon  a  pillar  of  suitable  material  with  a  cup- shaped  recess 
or  moat  formed  in  and  running  all  round  its  sides,  in  which 
recess  an  insulating  fluid  can  be  placed.  The  depending 
rim  does  not  touch  this  supporting  pillar,  so  that  all  leakage 
from  this  cell  to  earth  must  take  place  across  the  insulating 
fluid.— B.  T. 
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/  \  Apparatus  jor  Casting 

Support*  for  Battery  Plata  or   I. 
II.    II.    Lloyd,   Camden,    I  .->  a.       Bng.    Pat    16,884, 
tober  14,  188 
rent  any  droM  oi  t  ladled  into  the  mould 

with  tl  .•  t;il,  tin-  latter  u  forced  bye pressed 

.lit  from  the  bottom  of  the  crucible,  where  such  con- 

t  uuination  i-  impossible,  the  stream  of  melted  metal  being 

led  through  pipes  to  the  mould,  without  being  exposed  to 

•    at  all.      The  cornpn  may  be  air,  but  is 

is  which   will  have,   if  any,  a 

reducing  action.— 


|  emumtt  m   Secondary  Batteries.     C.   W.Kennedy 

and H.Groswith,  Philadelphia,  I    >.A.     Bng.  Pat.  10,571, 

l.i  u>  plates  are  cast  with  small  knobs  arrangi  '1  in  parallel 

de  arid  with  a  thickened  flange 

f.ii  the   other  side,  so  that  when  two  of  these  plates  are 

together  with  the  knob-  outside,  the  flangj  ■  coincide 

and  leave  an  empty  >pace  between  the  plati  s.     I  he  finished 

of  two  of  these  plates  bolted  together  as 

above,  the  space  between  being  filled  with  active  material 

and  holes  being  bored  through  the  lead  t i  the  outside 

leave*  burr  on  the  inside,  which  serves  to  retain  the 
material  in  position.     Any  ~uital.li-  number  of  these 
plates  ar.-  used  in  each   cell,    the  complete  plates  being 
bolted  together  by  insulated  bolts  and  spaced  apart  by 
ebonite  dists  A  plate  is  also  describi  d,  made  up 

very  thin  steel  or  other  metal,  coated  with  an 
unbroken  film  of  lead.— B    1 . 


XII.— FATS.  OILS.   AND   SOAP 
MANUFACTURE. 

Indian  Grass  Oils.    P.  D.  I  ><  «<  I ^r.  ■ .    Amer.  Chem.  .1.12 


Si  i  undi  r  XX.,  page  168. 


i'\i i  \ re. 

and  Improved  Manufacture  of  Soap.    C.   Billing, 
.  August  30,  1889.     CJ. 

Hv  incorporating  an  ordinary  soap  with  a  mixture  of  mineral 

hydrocarbon    ous   (preferably  boiling    at   aboul    800    I'.) 

and   turpentine,  considerable   advantages    are  Baid   to   be 

obtained.     The  paraffin  retards  the  volatilisation   of  the 

turpentine,  and  the  latu  r  a.-ts  as  a  Bolveal  to  the  former.    A 

amount  of  paraffin   maj    be  used  in  a  soap  without 

ol  the  paraffin  taki  when  treated  with 

N.i  other  method,  bo  mi  a*  the  inventor  is  aware, 

allows  iddition  than  8  per  cent  of  paraffin  oil  to 

Soap  without    making    the  SOap   BOn    and  friable,  and  giving 

.  ..I  paraffin  on  dissolving  with  water. 

— K.  )..  M. 


Improvements  in  the  Manufacturi  of  Sheep  Dip.    C 
Baby.     I  inary  it.  i  - 

.s. .  ..Mr/,  i  \\  111.  i ' .  pag<  I.e. 


Improvt  N        and  Soap-Pi  1  m  with  Hard 

and  Sea   Watei        il    Qrimshaw.Man 
January  -jo.  1880.     \d. 

\ikmim   phosphates  are  incorporated  with  soapoi 
powder.  -  k.  i  .  M. 


Treatment  of  Press  and  Extraction  Residues  of  Oil 
Manufacturi  for  Obtaining  Valuable  Products  there- 
from. 11.  Noerdlinger,  Stuttgart,  Germany.  Bng.  Pat, 
1109,  January  21,  1890.     6d. 

Set  under  .Will.  A.,  page  155. 


Improvements  in  the  Treatment  or  Utilisation  of  Salt 
Obtained  from  Spent  Soap  Lyes  in  the  Recovery  of 
Glycerin  therefrom.  C.  W.  Hazlehural  and  S.  Pope, 
Kiine, .rn.     Bng.  Pat.  1126,  January  82, 1890.    id. 

The  organic  impurities  in  the  Bait  obtained  by  the  glycerin 

recovery  process  from  Bpenl  lyes  are  destroyed  by  heat  in 

pn  -  nee  of  air. — K.  E.  M. 


Improvements  in  ti.  of  Cleaning  and  Extracting 

Oil  unit  Greasi  from  Cotton-Waste  and  other  Fibrous 
Materials.  D.  Barnett,  St.  Peter's  Park.  Bag.  Pat. 
105'J,  January  80,  1890.     8d. 

Si  •   under  V .,  paije  Pi4. 


I  Process  and  Apparatus  for  the  Manufacture  of 
Kneaded  or  Agglomerated  Soaps.  A.  des  Cressonniare* 
and  1  des  <  ressonnieres,  Brussels,  Belgium.  Bng.  Pat. 
2446,  February  14,  L890.     Bd. 

Wi  i  ii  a  \  hw  to  save  labour,  time,  and  interest  on  capital  ill 

the  manufacture  of  kneaded  soaps,  the  inventor  substitutes 
f..r  the  Boap  frame-,  cutting  machines  and  all  processes 
necessary  for  the  manufacture  of  dry  soap  shreds,  used  hi 

milled  soap  from  a  soap  paste,  acontinuons  apparatus  which 

OOOla,  dries  and  cuts  up  into  shavings  the  liquid  soap.      The 

latter  flows  over  a  series  of  hollow  cylinders  contained  inn 

i.  where  it   meets  With    eurrellts  of  air  Which  eool  the 

soap  and  deprive  it  of  moisture  during  its  passage  between 
the  cylindi  rs,  these  rotating  in  contrary  directions  and  eaah 
sure,  tsive  e\  tinder  iihi,  asing  in  speed.  ( tn  leaving  the  last 
cylinder  the  soap  is  cut  into  ribbons  and  Anally  dried  on 
travelling  wire-webs  which  convey  it  to  the  pressing 

app.il.itu-. —  K.  E.  M. 


.In  Improved  Process  for  Producing  Ozonised  Oils. 
r.  Pickenbrock,  Berlin,  Germany.  Bng,  Pat.  Ii:t7, 
March  17,  189a    4d. 

See  under  XX.,  page  159. 


New  or  Improved  Machinery  or  Apparatus  for  Crushing 
and  Blocking  or  Moulding    Toilet    Soap.     A.  and   A. 

Beyer,    Pan-.    (Trance.      Bng.    Pat.  4'Joy,    March  89, 

Tin:  improvements  consist  in  the  combination  of  a  crushing 

and   moulding    apparatus    for   toilet    soap  to  form   a    single 
machine  u  thod  of  mounting  the  crushing  oylinders 

and  of  regulating  the  distance  between  them  and  a  new 
meiit  of  Bcrapers,  which  can  1"   placed  on  different 
sub-  of  the  uppermost  crushing  cylinder  dividing  the  soap 
boons.      For    details  of    these   improvements    the 
original  drawings  must  be  referred  to.— K.  1-  II, 


An  Improved    Method  of  and  Apparatus  for  Extracting 
and  Purifying  Perfumes,  Oils, and  other  like  Substances. 

II.  il.  Lake,  London,     From  "  La  Society  Anonyms  dee 
mi  -  KatureU  de  '  lanni  -."  Pan-,  France.    Bng,  Pat. 
10,  April  is.  1890.     Is.  id. 

s. .  .,„.,, ,  \\  .  page  159. 
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Improvements  in  the  Manufacture  of  Cod-Liver  Oil. 
C.  A.  Jensen,  London.  From  P.  Moller,  Christiania, 
Norway.  Eng.  Pat.  13,803,  September  2,  1890.  Ad. 
According  to  the  inventor  the  unpleasant  taste  of  cod-liver 
oil  is  due  to  products  of  oxidation,  mainly  oxy-acids,  which 
cannot  be  avoided  by  the  process  of  manufacture  at  present  in 
vogue.  To  prevent  the  objectionable  effect  of  oxidation  the 
fresh  cod-liver  is  treated  in  a  closed  instead  of  an  open 
vessel  and  an  inert  gas  or  fluid  is  forced  through  it  to 
expel  contained  air. — K.  E.  M. 


Improvements  in  and  Relating  to  Lubricants  and  Joint- 
Making  Material.  A.  Purvis,  South  Shields.  Eng.  Pat. 
13,936,  September  4,  1890.  id. 
Two  cwt.  of  Japanese  tallow,  3  cwt.  of  Russian  tallow, 
108  lb.  of  lard  oil,  108  lb.  of  castor  oil,  2  cwt.  of  specially 
prepared  olive  soft  soap,  10  lb.  of  carbonate  of  lime, 
10  lb.  of  carbonate  of  soda  are  submitted  to  a  very  high 
temperature  (preferably  210°  F.),  thoroughly  mixed  with 
\  cwt.  of  finely  pulverised  mica  or  kaolin  (china  clay),  or  a 
mixture  of  these,  cooled,  re-heated  after  24  hours'  standing, 
and  20  lb.  of  oxide  of  zinc  added ;  then  all  steam  and 
water  is  forced  out  by  hydraulic  pressure.  The  lubricant  is 
stated  to  minimise  the  effect  of  water  on  the  bearings  of 
machinery,  and  will  not  become  fluid  in  hot  climates  or  in 
the  engine-room. — K.  E.  M. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

Studies  xtpon  Kesins.    L.  H.  Friedburg.    J.  Amer.  Chetn. 

Soc.  1890, 12,  285—291. 
The  author  commences  a  series  of  studies  on  resins  with  an 
investigation  of  copal. 

Copals  are  either  soft,  like  darnar,  and  soluble  in  ethei , 
half-hard,  or  perfectly  hard,  in  which  case  they  can  only 
he  entirely  dissolved  after  some  chemical  change.  Soft 
copals  are  found  mainly  in  Sumatra,  Java,  Molucca,  the 
Philippines,  and  Australia.  Hard  copals  are  imported  from 
Zanzibar  and  the  African  coast  via  Calcutta,  and  from 
Madagascar,  Mauritius,  and  Bourbon  vi:i  Bombay.  The 
last  kind  probably  comes  from  a  tree,  Hymeniea  verrucosa, 
known  in  the  Mauritius  as  a  copallier.  The  Hymenaa 
courbaril  furnishes  a  similar  product  (H.  Violette, 
Fabrication  des  Vernis,  302 — 304).  The  growers  mix 
together  hard  and  soft  copals  pell-mell,  und'ship  them  as 
hard  copal  and  the  dealers  assort  them ;  so  that  judgment 
must  be  exercised  in  order  to  secure  a  uniform  quality. 
Hard  copal  is  insoluble  as  a  whole  in  alcohol,  ether,  and 
turpentine,  but  becomes  soluble  in  the  last  two  liquids  on 
heating.  In  making  varnishes,  copal  is  melted  and  heated 
up ;  turpentine  is  boiled  at  the  same  time,  and  slowly  run 
into  the  copal.  If  the  eopal  is  not  hot  enough,  or  the  turpen- 
tine run  in  too  fast,  a  clear  solution  is  not  obtained.  Many 
patents  for  modifications  of  the  process  have  been  taken 
out  (see  Ure's  Dictionary,  7th  Ed.,  1055),  but  the  chemical 
reactions  are  not  understood.  The  author  has  studied  the 
decomposition  of  copal  by  heating  in  a  flask  with  a  Liebig's 
condenser.  A  light  flowing  distillate,  probably  containing 
Wallach's  limonen  (Annalen,  252,  108),  is  obtained  from 
100°  C.  to  185°  C. ;  then  white  vapours,  only  partially  con- 
densible,  come  off,  till  215°  is  reached,  when  the  mass 
becomes  very  dark,  boils  quietly  without  any  visible  vapour, 
and  the  thermometer  falls  suddenly  and  rapidly  to  170°  C. 

It  seems  to  follow  that  up  to  215°  fractional  distillation 
takes  place,  but  above  that  temperature  real  decomposition 
sets  in.  When  copal  is  heated  to  182°,  one-third  part  by 
weight  distils  off,  and  on  cooling  a  brilliant,  hard,  glassy 
translucent  mass  is  obtained,  easily  soluble  in  cold  or  warm 
turpentine. 


Distillation  by  means  of  steam  under  45  lb.  pressure 
yielded  the  terpene  compound  and  a  residue  insoluble  in 
turpentine.  Copal  may  be  dissolved  in  the  liquid  produced 
by  its  own  destructive  distillation,  but  this  is  an  evil-smelling 
product.  It  may  also  be  dissolved  in  aniline  and  its  homo- 
logues,  nitrobenzene,  chloroform,  phenol  (patented  process), 
and  cyneol  (for  this  substance,  see  Annalen,  225,  295). 

Benzaldehyde  has  a  peculiar  action  on  copal.  The  copal 
first  dissolves  perfectly,  but  soon  thickens  to  a  light  amber- 
coloured  jelly.  When  the  ground  copal  is  treated  in  a 
flask  with  benzaldehyde,  after  clear  solution,  the  jelly  state 
is  reached  at  80°  C.  Then  thick  yellowish  fumes,  benz- 
aldehyde, water,  &c.  distil  off,  and  finally  an  oil  which 
condenses  in  thick  white  crystals,  soluble  in  ether  and 
benzaldehyde. 

The  products  showed  an  increase  of  8  per  cent,  over  the 
original  substance.  The  distillate  probably  absorbs  atmo- 
spheric oxygen.     This  reaction  will  be  further  studied. 

Turpentine  inverted  at  270°  C,  "  seemed  to  be  a  solvent." 
Glacial  acetic  acid  dissolves  copal  partially.  Copal  takes 
up  carbon  disulphide  in  large  quantities  as  a  colloid,  and  is 
also  partially  soluble  in  it,  yielding  (1)  a  plastic  mass, 
which  becomes  hard  on  exposure  to  air;  and  (2)  a  solution 
which  evaporated  on  the  water-bath,  yielded  a  gummy  light- 
yellow  coloured  mass  of  aromatic  odour.  Glycerin  is  not 
etheriried  by  copal  when  heated  with  it  under  atmospheric 
pressure.  Increased  pressure  has  not  yet  been  tried.  Con- 
centrated sulphuric  acid  oxidises  copal,  sulphur  dioxide  being 
given  off.  Chromic  acid,  even  at  the  boiling  point,  does  not  act 
on  it.  Potassium  dichromate  and  sulphuric  acid  together  act 
on  conal  energetically,  yielding  a  product  smelling  hke  leaves 
of  Asperula  odorata.  Caustic  soda,  40°  B.  does  not  act 
appreciably  on  copal.  Potassium  permanganate  attacks  it 
at  the  boiling  point.  Nitrosylsulphuric  acid  acts  on  copal 
without  violence,  yielding  a  mahogany-coloured  product, 
probably  a  nitro-compouud,  insoluble  in  water,  soluble  in 
alkalis.  Sulphur  introduced  into  boiling  copal  yields 
sulphuretted  hydrogen,  and  the  mass  becomes  hard  and 
black. 

Reducing  substances  give  a  very  strong  reaction  with 
copal. 

Alcoholic  ammonia  acts  strongly  on  copal  when  warm. 
The  solution  produced  deposits  sulphur,  and  a  white  solid 
compound  when  neutralised  by  acids.  The  residue  in  alcohol, 
when  boiled  with  water,  puffs  up  to  a  porous  mass,  which, 
when  dried,  is  found  to  be  entirely  volatile,  and  is  probably 
an  ammonium  salt.  Aqueous  ammonium  sulphide  partly 
dissolves  copal  at  the  boiling  point  to  a  blood-red  solution, 
which  becomes  lighter  on  cooling.  Grape  sugar  in  alkaline 
solution  acts  violently  on  copal.  Potassium  ethylate  acts 
on  copal  on  heating  moderately.  Strong  hydrochloric  acid 
attacks  it  slightly.  Zinc  dust  heated  with  the  substance 
gives  condensible  and  non-condensible  hydrocarbons.  Iron 
dust,  and  zinc  and  hydrochloric  acid  do  not  act  on  it. 

The  author  thinks  crude  copal  consists  of  three  typical 
compounds  :  (1)  a  terpene ;  (2)  an  easily-oxidisable  com- 
pound not  a  terpene;  and  (3)  an  acid  which  may  be 
homologous  to  abietinic  acid,  and  which  forms  the  amor- 
phous, vitreous,  translucent  mass. 

The  experiments  are  to  be  repeated  quantitatively. 

—P.  J.  H. 


PATENTS. 


Improvements  in  the  Manufacture  of  White  Pigments, 
principally  composed  of  Sulphate  of  Lead.  J.  E.  Wood, 
Shirehampton.     Eng.  Pat.  19,910,  December  11,  1889.  id. 

The  raw  material,  consisting  mainly  of  lead  sulphate  often 
mixed  with  lead  oxide  and  zinc  salts,  is  washed  with  a  solu- 
tion of  sodium  carbonate  containing  about  5  per  cent,  of  the 
weight  of  the  pigment  operated  on,  of  the  dry  salt.  The 
result  is  to  transform  some  lead  oxide  and  sulphate  and  the 
zinc  salts  into  carbonates  of  the  metals.  This  is  said  to 
improve  the  material  as  a  pigment,  causing  it  to  dry  more 
readily,  but  removing  the  tendency  to  set  hard,  as  lead 
sulphate  paints  are  stated  to  do.  The  colour  is  also  said  to 
be  improved. — B.  B. 
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An    In.  Ilhod  of  making  Paints  and  Varnishes, 

and  the  Treatment  of  Gum*  and   Resin*  for  the  Mime, 

for   Preservative,    Decorative,  and  Artistic   Purposes  j 

aho  j, i   preventing  Ike  Iron  and  Steel  Skip* 

from  Corrosion  and  tlu  Bottom*  of  Skips  from  Pouting. 

B.  Mullur.l,  London.     Bog.  Pat  80,707,   Decembei   84, 

r,d. 

Jtable  gum  or  resin  capable  of  combining  with  bases 

to  form  !li.-   bodies  generically  termed  I  -   boiled 

with   ammonium,   potassium   or   Bodiom   hydrate    and  t lie 

resulting  solution  ■  '■  hot  with  a  ~uital.li-  metallic 

~:ilt.   inch   aa   ili <.f  copper  un<l   lead.     The   resulting 

resinate  i-  then  dissolved  in  any  suitable  solvent, 
turpentine  ..r  naphtha,  and  may  be  used  direct  u  a  varnish, 
<.r  it  mav  be  dissolved  in  linseed  ..il  and  mixed  with  the 
ordinary  ingredients  of  an   oil   varnish.      Paints   may  be 
prepared  by   adding  to  the  resinate  linseed  oil,  turpentine 

and  a  pigment,  wl  rably  ot ntaining  the  same 

in.  t  il  is  that  forming  the  base  ol  the  resinate. 

Anti-corrosive  mixtures  may  be  made  from  reainates  of 
which  iron  is  the  base  mixed  with  "oxide  of  iron," 
uphaltum,  coal-tar,  or  pitch)  "benxole"  may  replace 
tnrpcnl  Ivent     Anti-fouling  compositions  may  be 

formed  by  adding  carbob'c  or  emsyfic  a.-i.l  or  beechwood 
ite. — II.  It. 


An  Improved  Process  and  Composition  for  producing 
Printing  Ink.  C.  Huelser,  London,  From  G. Callman, 
w.-in  i  my,  Bng.  I'.ii.  20,880,  Deoembei  B8, 
1889.     *d. 

Si •  imder  VI.,  page  135. 


Improvement*    in   Composition*    to    6a    used   as   Paints, 

\v.   II.   Barnes,   I Ion.    Bng.   Pat.   764,  January    15, 

1890.     4d. 

i   \ '  insi-ii,"  such  aa  ia  used  for  masl  yards  ami 

other  woodwork  (otherwise  known  as  "pine  varnish")  ia 

taken  aa  a  basis  for  various  paints  in  place  of  ordinary 

drying  oQs,  such  aa  linseed  oil  i  the  presence  of  these  latter 

ils  must  be  avoided  save   with   certain   exceptional 

samples  of  bright  varnish.     Paints  made  therewith  dry  with 

\  surface  unless  specially  treated  as  described  I.. -low. 

The  patentee  finds  thai  the  cheapest  and  darkest  san 

bright  varnish  are  general!]  beat   for  bis  compositions,  but 

he  nses  the  following  test  to  make  sure  ol   their  suitability ; 

I  os.  are  mix.-. I  \utli   1   fluid  ot.  of  turpentine,  and 

enough  tine  white  to  forma  mixture  of  the  consistency  of 

an  ordinary  paint  -.  tlii-  is  brushed  on  a  clean  piece  ■ 

im. I  will  dry  in  Imif  an  honr  to  an  hour  it'  the  varnish  l f 

proper  quality,    w  bite  and  red  lead  added  to  bright  varnish 
for  the  production  -  luse  it  to  dry  considerably  and 

even  bee ■  semi-solid  :  this  inconvenience  can  be  remedied 

by  the  use  of  tine  white  added  dry  or  ground  in  turpentine. 
Various  mixtures  are  quoted  in  the  specification,  a  uallj 
consisting  of  bright  varnish,  tine  white,  turpenl 
turpentine  substitute),  a  pigment  of  the  .-..lour  of  the 
finished  paint,  and  rosin.  Zinc  driers  are  generally  used  in 
preference  to  the  common  lead  driers.  When  tine  white  ia 
Inadmissible,  the  bright  vanish  may  be  boiled  to  drive  off 
,t«  volatile  constituents,  and  thinned  with  turpi  ntine 

•  lu.l. 

l-'or  flatted  paints  the  varnish  i-  mixed  with  pigments 
containing  lead  and  allowed  t..  tin. -ken  for  about  is  hours | 
the  solidifying  process  is  then  checked  by  the  addition  of 
tine  white  -.  whiting  or  china  day  ma]  be  added  t..  perfect 
tin-  power  of  the  paint  t..  drj  «itii  a  dull  surface.  Such 
matei  tholm,    Bordeaux,   or   Venice   terpentine 

m  iy  also  be  used  in  the  prep  i  B.  B. 


I  \  or  Improved  Lii/uiil  applicable  as  an  Adhesive 
1  -nide  Paint  or  Varnisk,  or  the  like.  J.  Jeyes, 
Stratford.     Eng.  Pat  858,  January  16, 1890.    id. 

Foam  parts  by  weight  of  common  rosin,  17  of  caustic  soda 
solution  of  :iu  B-,  and  180  of  water  are  boiled  together 
"until  perfectly  combined .''  The  mixture  may  In-  iise.l  for 
papering  walls  or  sticking  posters.  By  adding  to  this 
mixture  24  parts  of  dextrin  the  fluid  can  be  used  for 
adhesive  labels.  By  diluting  the  original  mixture  with 
-is  of  water  it  can  be  used  for  dipping  iron  goods  in 
to  prevent  rust,  and  by  adding  1  part  of  methylated  spirit, 
"turpentine  spirit,  or  benzine  spirit,  or  petroleum  spirit," 
to  3  parte  ol  tin- original  mixture,  a  varnish  is  obtained  for 
inside  work  of  houses  and  for  toys.  The  composition  is 
claimed  as  an  insecticide  in  the  provisional,  but  this  claim  is 
omitted  in  the  complete  specification. — B.  B. 


Mould  for  Vulcanising  India-rubier  Tyres  and  Rings. 
A   J.  liuth,  Uyh:    Bng.  Pat  12G8,  January  24,  1890.    6d. 

Elmos  provided  with  top  aud  bottom  grooves  are  laid  one 
upon  the  Other  to  form  a  series  of  annular  matrices  for 
moulding  BUch  articles  as  india-rubber  lyres.  Before 
building  up  ill.-. ■  rings  into  a  series  they  are  rilled  with  a 
plastic  mixture  of  the  rubber  to  be  vulcanised  in  the 
ordinary  way.  then  placed  in  position,  clamped  so  as  to  form 
Steam-tight  joints,  and  the  tyres  vulcanised  by  admitting 
ateam  to  channels  provided  in  the  rings  for  that  purpose. 
Tyres  of  several  sites  may  be  turned  out  simultaneously  by 
using  rings  having  srv.-nil  concentric  grooves  instead  of  one 

only— li.  I!. 


Improvements  in  or  Pertaining  to  Drums  ar  Vessels  with 

i         i for  Containing  Substances,  such  as  Anti-t outing 

Compositions  and  Paints,  having  Constituents  liable    to 

V.   li.    Lewee,   Greenwich.      Bng.    Pat.    1 7  ."> 7 , 

February  1,  1890.    6rf. 

Tiik  vessel  containing  the  anti-fouling  composition  is 
provided  with  a  vertical  central  rod  attached  to  its  cover, 
the  rod  carrying  arms  or  a  screw  blade  at  its  lower  part. 
..-r  is  screwed  on  t..  the  vessel,  and  in  the  act  of 
unscrewing  it  to  empty  the  vessel  the  vertical  rod  with  its 
attachments  is  revolved,  thus1  stirring  up  tin-  contents,  in 
one   form    illustrated,  the  covet    is    not    screwed   on    to    the 

v.--,],  i„it.  instead,  the  vertical  rod  at  its  lower  end  Bcrews 

on  to  B  pin    projecting   from   the   bottom  of   the   vessel,  the 
of    either  arrangement    being   simply  to  ensure  the 
revolution  of    the  vertical  rod  and  its  blades  on  opening  the 
vessel.— B.  B. 


Medium   for   Use    with    Chemical    and   Earth   Colours. 
i      Schmahl,     Berlin,     Germany.       Bng.    Pat    13,719 

September  1,  1890.      id. 

"  THIS  invention  relates  to  a  process  for  the  production  of  a 
binding  composition   or   medium  for  adding  to  earth  and 

Chemical    colours     instead    of     the    oil     ami     glue     or    size 

ordinarily  used  for  the  purpose."    The  mixture  consists  of 

the  I. .11. .wing  ingredients,  variation  in  the  proportions  being 
lible:  — 10  parts  of  linseed  oil,  In  Of  bomx,  5  of 
dextrin.  •_'  of  clue  or  Bite,  and  6  of  rye  or  inai/e  Hour.  The 
advantages  claimed  are  greater  durability  and  less  smell 
than  those  of  ordinary  paints,  and  freedom   from  tendency 

Of  tli.    Dolours  to  run  int. .  one  another  when  applied  to  woven 

B    II. 


Improvements  in  tin  Manufacture  of  Linoleum.  Lincrusta, 
i  Cloth,  and  Out  like.  G.  Schaler,  Stettin,  Germany. 
Bng.  Pat    15,170,  September  25,  1890.     \d. 

linoleum  depends  upon  the  oxidation  of  the  linseed 
varnish,  serving  as  aggfotinant  The  inventor  effects  this 
oxidation    by   mixing  the  material  with   chemicals   which 

deliver  oxygen  at  mod. -late  beat,  BUch  as  chloride  of  lime  or 

chromic  a.-i.l.     The  mass  i-  then  laid  on  the  tissue,  and  the 
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linoleum  or  other  substances  heated  by  being  passed  over 
hot  rollers  or  plates.  The  quantity  of  chloride  of  lime,  for 
example,  used  is  8  to  10  per  cent,  of  the  varnish.  It  is 
stated  that  this  process  has  a  very  favourable  influence  on 
the  quality  of  the  products. — H.  S. 


Improvements  in  Floor-Cloth,  Applicable  also  to  American 
Leather-Cloth  and  to  Leather  used  for  Upholstering  or 
other  Purposes.    A.  Frampton,  London.    Eng.  Pat.  16,058, 
October  9,  18lJ0.     id. 
A  LAYER  of  felt,  feltine  wool,  hair,  cotton,  paper,  or  india- 
rubber   cork,   is   attached   to   the    underside,   or    inserted 
between  two  layers  of  floor-cloth  or  American  leather-cloth, 
&c,  by  means   of  glue.     This   considerably  increases   the 
durability  of  the  cloth,  aud  renders  it  soil  and  clastic. — H.  S. 


An  Improved  Ink  /or  Printing  and  Similar  Purposes. 
H.  H.  Lake,  London.  From  W.  G.  Fuerth,  Newark, 
New  Jersey,  U.S.A.  Eng.  Pat.  16,689,  October  20, 
1890.     -Id. 

See  under  VI.,  page  136. 


XIV.-TANNINO,  LEATHER,  GLUE,    AND 
SIZE. 

PATENTS. 

Improvements  in  and  Connected  with  the  Recovery  of 
1'anninfrom  Waste  Leather.  II.  Grimshaw,  Manchester. 
Eng.  Pat.  981,  January  20,  1890.     id. 

The  waste  leather  is  steeped  in  an  alkaline  solution  of  au 
alkali  or  alkaline  earth  the  taunate  of  which  is  soluble. 
A  solution  of  hydrate  or  carbonate  of  soda  is  preferable, 
and  may  suitably  contain  about  10  per  cent,  of  soda.  The 
treatment  is  continued  until  the  tannin  is  removed  from 
the  leather  and  is  in  solution  in  the  form  of  tannate.  The 
tannin  may  be  removed  from  the  solution  by  any  known 
means,  -and  the  untanned  leather  waste  may  be  employed  for 
various  purposes,  such  as  those  for  which  bide  clippings,  &c. 
are  generally  used. — B.  H. 


Improvements  in  Preparing  and  Waterproofing  Shins  for 
Various  Purposes.  W.  Dyshko,  St.  Petersburg,  Russia. 
Eng.  Pat.  16,017,  October  9,  1890.      id. 

Tins  invention  is  for  a  waterproofing  composition  composed 
of  the  following  ingredients  : — Colophony,  1  part ;  blubber, 
1  part ;  wax,  2  parts  ;  oil  of  turpentine,  1  part.  In  the 
manufacture  of  waterproof  boots  not  only  is  the  upper 
leather  treated  with  the  composition  but  the  soles,  insoles, 
and  side  linings,  and  also  a  piece  of  kid  which  is  placed 
inside  the  boot  between  the  upper  and  the  side  linings. 

— B.  H. 


XV.-MANURES,  Etc. 

Report  on  the  Progress  in  the  Manufacture  of  Artificial 
Manures.     Chem.  Ind.  1890,  13,  386—387. 

The  manufacture  of  artificial  manures  is  becoming  more 
and  more  troublesome,  inasmuch  as  the  better  kinds  of  raw 
material  are  getting  constantly  scarcer  and  necessitates  the 
employment  of  ferruginous  and  aluminous  materials,  in 
which  the  problem  of  making  the  phosphoric   acid  soluble 


and  non-revertable  has  not  yet  been  solved.  German 
manufacturers  have  striven  and  succeeded  in  producing  a 
better  material  than  the  manufacturers  of  other  nations, 
but  then  the  question  of  cost  has  led  even  their  fellow 
countrymen  to  avail  themselves  of  the  cheaper  and  inferior 
foreign  products. 

The  mixing  machine  of  Lorenz  of  Hanover  has  an  arrange- 
ment of  knives  in  a  narrow  deep  vessel,  which  ensures  a 
more  thorough  stirring  up  and  mixes  the  materials  more 
quickly  and  more  intimately  with  the  acid,  than  the  old 
mixing  machine.  The  same  inventor  has  introduced  what 
promises  to  be  a  successful  mixer  for  dry  materials. 

— D.  A.  L. 


Bone  Meal.  J.  Konig.  Laudw.  Versuchsst.  1890,  38,  81. 
The  author  proposes  to  fixedly  define  the  various  sorts  of 
bone  meal  in  the  following  manner : — 

(a.)  "  Normal  bone  meal  "  or  "  Bone  meal,  No.  0 "  he 
terms  that  which  is  obtained  from  whole  bones  previous  to 
preparation  for  extraction  and  containing  4 — 5  ■  3  per  cent, 
of  nitrogen  and  19 — 22  per  cent,  of  phosphoric  acid.  After 
extraction  with  chloroform,  the  relation  of  nitrogen  to 
phosphoric  acid  should  be  1  to  4,  and  up  to  5 '5. 

(?).)  Bone  meal  containing  3  to  4  per  cent,  of  nitrogen, 
and  21  to  25  per  cent,  of  phosphoric  acid,  and  in  which, 
after  extraction  with  chloroform,  the  relation  between 
nitrogen  and  phosphoric  acid  is  1  to  5-5  up  to  8-5,  to  be 
designated  merely  "  bone  meal." 

(e.)  Bone  meal  containing  1  to  3  per  cent,  of  nitrogen 
and  24  to  30  per  cent,  of  phosphoric  acid,  and  in  which  the 
relation  of  nitrogen  to  phosphoric  acid  after  treatment  with 
chloroform  is  1  to  8"5  up  to  30  to  be  considered  as 
"  deglutenised  bone  meal." 

(rf.)  To  the  class  of  "crude  bone  meal"  belongs  the 
material  obtained  by  merely  crushing  the  bones,  and  the 
purity  of  which  may  be  judged  by  its  outwards  appearance. 

(e.)  Meals  containing,  after  treatment  with  chloroform, 
less  than  1  per  cent,  of  nitrogen,  and  in  which  the  relation 
of  nitrogen  to  phosphoric  acid  is  higher  than  1  to  30,  cannot 
be  considered  as  bone  meals,  but  may  be  termed "  mixed 
manure  meals." 

The  manure  obtained  from  flesh  may  be  called  "  flesh 
meal  "  or  "  flesh  manure  meal." — T.  L.  B. 


Application  of  Thomas  Slag  to  Fruit  IVees.     Tschaplowitz 
Gartenflora,  1890,  39,  348—353. 

Varying  quantities  of  mixtures  containing  4  parts  of  Chili 
saltpetre,  3  parts  of  potassium  sulphate,  and  either  60  parts 
of  18  per  cent.  "  Thomas  "  slag,  or  30  parts  of  18  per  cent, 
superphosphate  were  applied  to  fruit  trees  on  a  shallow 
sandy  soil  with  clayey  sub-soil.  In  some  few  cases  one  or 
tlie  ether  phosphate  showed  superiority,  but  on  an  average 
the  double  quantity  of  slag  proved  as  effective  as  the  single 
allowance  of  superphosphate,  both  being  beneficial. 

— D.  A.  L. 


XVI.-SUGAR,  STARCH,   GUM,  Etc. 

Leopard-Tree  Gum.     J.  H.  Maiden.      Trans.  Australasian1 

Assoc.  Advance.  Science,  1890,  379—380. 
Flindersia  maculosa,  found  in  New  South  Wales  and  Queens- 
land, belongs  to  the  natural  order  Meliaceiv,  and  owes 
its  name  of  "  spotted  or  leopard  tree "  to  the  peculiar 
markings  on  its  bark  ;  it  is  also  known  as  "  dogwood  "  and 
as  F.  strzeleckiana.  Large  quantities  of  clear,  amber- 
coloured,  pleasant  tasting  gum  exude  from  the  stem  and 
branches  during  the  summer,  sometimes  exuding  very 
rapidly,  at  other  times  remaining  in  a  liquid  state  on  the 
tree  for  some  little  time.  It  is  eaten  by  the  natives,  is 
commonly  used  by  bushmen  as  a  remedy  for   diarrhoea, 
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:iml  it  make*  ■  g.xxl  adhesive  mucilage,    of  two  samples 

in   the   Technologic*]     Museum,   Sydney,  one   is   a  most 

valuable  gum,  clear,  of  excellent  quality,  completely  and 

readihj  Kunhle  in  cold  water,  yielding  a  practically  colour- 

tution  with  a  faint  cloudineaa  like  that  assumed  by 

.-    tolntiona   of   gum    arabic     The  other    sample, 

apparently   contaminated   with    <Iti-t   while    exuding,   and 

consequently  of   reduced  ralue,  is  dull  and  ilirty  looking, 

almost  colourless,  very   brittle  with  ■  bright  fracture,  and 

aded  :i-  mod  frequently  the  product  of   half-dead 

I  be  two  NUnpll  following  composition  : — 


Arabiii.      Water. 


Total 


- 
Bamplel. 


-,,■.,- 


1649 
1640 


2-76 


nil 


metarabin   being  absent  in  both   cases;  leopard  tree  gum 
is  therefore  to  all   intents  and  pur]  A  gum  arabic. 

This  is  the  onlj  Australian  S]  I   indenia  In 

the  author  to  j  ield  gum. — 1).  A.  1.. 


On  the  totalled  "Sulphite  /.//<"  and  on  the  Rotation  of 
Gluconic,  Galactonic  and  nhamnanic  Acids.  P.  Weld, 
.1.  H.  Lindsay,  V7.  Bchneue,  and  B.  ToUens.  Ber.  23, 
2990—9998. 

Stt  undi  i  \  I  V.  /'i/;/'  15C. 


VVic  Manufacturt    qj    Rici    Starch.     J.    Berger.     Chem. 
/..■it!  14,  1440,  1557— 1558,  and  1571—1574. 

Bn  i  starch   has  replaced  wheaten  standi  to  a  considerable 
extent  in  Germany,  where  the  annual  production   is,  at 

|.t.  -.  ij,  about  10,0 kilos. 

The  raw  mat.  rial  employed  is  obtained  from  rice-cleaning 
and  polishing  mills,  and  consists  of  the  broken  grains.  The 
composition  of  various  samples  of  tlii-  waste  is  given 
below : — 




Btarch 



I  

Gum  ind 

Pfbn 

Ash 


i 


Egyptian   r 
Bice.         B 


It'U 

1V20 

1.1 -it 

U-70 

U'M 

"11 

B'H 

6-70 

O'Tl 

ess 

040 

.. 

1'tl 

.. 

ir.TJ 

0-30 

"•11 

.. 

no 

!•» 

145 

no 

10-80 
TS'10 

11-21 
0-76 
146 
D'ffl 
1-78 


The  vain,  ol  ■  sample  for  starch  manufacture  depends  on 
the  amount  and  quality  ol  the  starch  it  contains,  and  on  the 
percentage  of   proteins,  and    the  solubility    "I    the    latter 
in   soda   solution.      The   following  scheme  of  analysis  is 
i  — 
1 .   I  he  total  percentage  .if  starch  i-  estimated  by  Limner's 
1-2  is   subtracted   from  the  result,  in  order  to 
correct  f- >r  the  pun  and  sugar  which  ar.-  included  in  it. 
'2.  The  total  nitrogen  is  estimated,  then — 
\       ■    .  ■  .      |  ■   ■ 

:t.  The  soluble  proteins  arc  determined  l.\  dig)  sting  a 
known  weight  of  rice  with  soda  solution  at  l  B.  Prom 
the  solution  the  proteins  are  precipitated  bj  neutralisation 
with  an  acid  and  weighed. 


4.  The  residue  of  rice  from  3  is  ground  up  with  weak  lye, 
tiltered  through  silk,  and centrifugated.  A  paste  is  made  of 
6  gnus,  of  the  purified  standi  and  100  ce.  of  water.  The 
d  for  consistency,  &c 

The  nitrogenous  bodies  present  in  rice  are  not  nearly  so 
easily  separated  from  the  starch  as  in  the  case  of  wheat. 
The  application  of  soda  solution  is  always  necessary  in  order 
to  dissolve  more  or  less  of  the  proteins,  and  render  the 
starch  soft  enough  for  grinding.  The  operation  is  usually 
earned  out  in  shallow  tanks  of  4 — 5  cbm.  Capacity. 
The  rice  is  piled  on  a  perforated  shelf  fixed  in  the  tank,  and 
i.d  with  soda-lye  at  0-5°  to  1°  H.  The  mixture  is 
Stirred  a  few  times,  and  after  about  IS  hours  the  lye  is  run 
off  and  replaced  by  a  fresh  portion,  which  is  allowed  to 
remain  for  12  hours,  by  which  time  the  starch  is  generally 
sufficiently  Boftened.  The  great  importance  of  this  softening 
..  j-  not  sufficiently  recognised,  and  in  consequence  it 
i-  often  negligently  performed.  Apart  from  this,  however, 
the  aliove  method  is  faulty,  ("allied  on,  as  it  is,  in  open 
v.--els,  with  only  very  occasional   stirring,  but   little  of  the 

nitrogenous  bodies  are  dissolved;  further,  owing  to  the 
length  of  standing,  fermentation  is  liable  to  set  in, especially 
in  warm  w,ath.r.  The  evil  effects  of  fermentation  ar.- 
noticeable  in  all  the  after-processes.  It  causes  the  mass  to 
froth  excessively  in  the  grinding  mill  and  centrifugatmg  is 
rendered  very  difficult.  The  starch  does  not  separate  in  a 
state  of  purity,  and  comes  from  the  centrifugals  In  flabby 
lump-.      For  the   same   reason    it   refuses   to  deposit  in  the 

settling  lank-.  The  protein  assumes  a  slimy  condition  ami 
retains  much  standi.    Keen  if  the  fermentation  be  stopped 

by  mean-  of  Sulphurous  acid,  it  easily  recommences  during 
the  drying  of  the  starch,  so  that  the  latter  becomes  more  or 
less,  mouldy. 

The  author  therefore  recommends  that  the  extraction  and 

ning  of  the  rice  be  effected  by  a  continuous  current 
of  lye.     By  this  means  the  time  of  treatment  is  considerably 

Shortened.  The  action  is  also  rendered  more  energetic  lo- 
using a  stronger  solution   of  soda,   say,  at    \\    It.      In  such 

ease,  however,  it  is  miessary  to  cool  the  liquid,  otherwise 
the  starch  might  suffer,  In  the  old  process,  2 cbm.  of  soda- 
lye  are  required  for  i, nun  kilns,  of  rice,  which  corresponds 

to  a  quantity  ol  Bodium  hydrate  equal  to  1 — 1}  per  cent,  of 

the  weight  of  the  rice. 

\li.  i  -oakiiig   the  rice    is   ground.     This  operation   is    in 
Hi"-:  end   between    niill-ston.s  of   about  1,200 — 

nun.  diameter,  and  800 — 100  mm.  in  thickness, 
making  120 — 140  revolutions  per  minute.  The  pre 
must  be  most  carefully  watched  in  order  lo  avoid  incomplete 
grinding.  All  lumps.  &c.  are  rejected  by  the  sieves  in  the 
course  of  the  working,  and  pass  inio  the  waste.  It  i- 
therefore  customary  in  most  manufactories  to  pass  the  lice 
through  two  milK,  arranged  side  bj  side,  so  that  the  cream 
ol    starcb   drop-  directly  from  the  Aral  into  the  second  mill. 

Dunns,  grinding  the  rice  is  moistened  with  lye  of  the  nine 

lh  as  thai  u-eil    for   BOftening,    about    900    litres    being 
re, |inied  per  1 1 >« »  kilos,  of  original    rice.     The   creamy  ma-- 
Mowing    from   the    mill    contains    about    L'n — 28    per  cent  of 
matter,    200  cwt.  of  rice  may  be  ground  in  a  double 
.1   hours,    The  ground  mass  is  lifted  into   high- 
lying  tanks  From  whence  it  is  distributed  to  the  sieves  and 
i  apparatus.    The  pun  starch  is  separated  from  the  im- 
-.  centrifugal  machines,   settling 
tanks,  and  filter-presses. 

Sieve*.  \  lindrii ial  sieves  an-  almost  exclusively 

employed.    Thej  are  constructed  as  follow-:  a  shaft  4 — 5 

metres     Hi    length     i-     provided     at     interval-  of     1    metre  with 

time  rods  of  equal  length,  arranged  symmetrically  at  right 

angle-  to  the  shaft.  The  ends  of  this,.  r,,d-  cany  -is. 
wooden  boards  parallel  to   the    shaft.      The   framework  thus 

formed  is  covered  with  the  fines!  sdk  game.     The  cylinda 

i-  so  arranged  that  one  end    lies  about   1  ,'i   cm.    higher   than 

tl ther.     The  liquid  to  be  strained  is  fed  into  the  upper 

Ol   the  apparatus.        The  filtrate  1-  collected    ill  a  wooden 

which  completely  surrounds  the  cylinder.  The  lower 
end  of  the  cylinder  projects  beyond  the  outer  box,  into  a 
tank  int..  which  the  impurities  remaining  on  the  sieve  are 

washed.       The  shall  ol   I  In-  Cylinder  is  hollow,  and  is  pierced 

bj  numerous  holes  through  winch  water  can  i»  forced.  By 
tin-  means  the  walls  ol  the  cylinder  are  kepi  clean,  and  the 
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passage  of  the  impurities  to  the  lower  end  is  facilitated. 
The  waste  obtained  contains  very  little  starch,  and  may  be 
used  as  cattle  food.  The  starch-milk  passing  through  the 
sieve  still  contains  much  protein,  which  may  be  separated 
by  centrifuging  or  by  treatment  in  settling  tanks.  The 
former  process  requires  less  time  and  space  but  more  power 
than  the  latter. 

Centrifugal  Machines. — The  drum  of  the  centrifugals 
usually  employed  consists  of  copper  or  iron,  and  has  a 
diameter  of  SOU — 900  mm.  and  a  depth  of  340 — 400  mm., 
the  removable  head  having  a  height  of  150  mm.  The  drum 
is  not  perforated  and  makes  about  1,400  revolutions  per 
minute.  When  charged  the  apparatus  is  kept  running  for 
15 — 25  minutes  according  to  circumstances.  The  starch 
and  gluten  adhere  to  the  walls  of  the  drum  in  layers,  the 
starch  being  innermost,  and  are  separated  by  scraping,  each 
being  ground  up  with  water  and  again  centrifuged. 

Settling  Tanks  act  similarly  to  centrifugal  machines, 
the  starch  settling  to  the  bottom,  whilst  the  gluten  remains 
suspended  in  the  water  and  is  drawn  off. 

Filter-presses  are  only  employed  to  remove  soluble 
impurities. 

When  the  various  processes  are  employed  in  the  order 
given,  the  yield  of  starch  of  the  first  quality  is  about 
GO  per  cent,  (calculated  as  absolutely  dry  starch  on  the 
rice),  whilst  7 — 10  per  cent,  are  left  in  the  various  by- 
products and  may  be  recovered  by  repeated  centrifuging, 
&c.  The  total  yield  is  about  85 — 90  per  cent,  of  the  starch 
contained  in  the  rice. 

Moulding  the  Bice. — Formerly  this  was  almost  exclusively 
done  in  wooden  boxes  with  perforated  bottoms  covered  with 
filtering  cloth.  The  boxes  are  set  up  in  rows,  and  the 
starch  mixed  with  water  or  weak  soda-lye  (0- 1°  to  0-3°  B.) 
being  charged  into  the  first  box,  overflows  into  the  next, 
and  so  ou.  In  order  to  make  the  water  drain  out  more 
thoroughly  the  boxes  are  repeatedly  lifted  from  their 
supports  and  dropped  again.  After  about  24  hours  the 
blocks  of  starch,  still  containing  42 — 44  per  cent,  of  water, 
are  removed  and  cut  into  rectangular  pieces.  Various 
forms  of  high  pressure  filtering  moulds  are  now  employed, 
and  with  these  the  starch-milk  used  for  filling  must  not 
exceed  in  specific  gravity  1-2 — 1"25,  otherwise  the  finished 
product  exhibits  a  rough  fracture,  which  detracts  from  its 
appearance. 

Preliminary  Drying  of  the  Starch. — Blocks  of  starch 
containing  40 — 45  per  cent,  of  water,  when  dried  becoiue 
covered  with  a  yellow  crust,  owing  to  the  separation  of 
traces  of  dextrin,  &c.  This  crust  is  about  10  mm.  thick, 
and  is  cut  off  when  the  blocks  are  partially  dried,  i.e., 
contain  25 — 28  per  cent,  of  water.  The  remaining  starch 
may  be  now  completely  dried  without  any  further  develop- 
ment of  yellow  colour  taking  place.  All  attempts  hitherto 
made  to  avoid  this  crust  formation  have  failed.  The  crust 
constitutes  about  22 — 30  per  cent,  of  the  total  starch. 
The  shavings  are  stirred  up  with  water,  centrifuged  once, 
or  filtered,  and  mixed  with  the  following  batch  of  pure 
starch.  Large  masses  of  starch  when  dried  fall  into  more 
or  less  irregular  rod-like  pieces,  the  size,  shape,  and 
smoothness  of  surface  of  which  depend  greatly  ou  the 
rapidity  of  drying  and  the  solidity  of  the  blocks  before 
drying.  Starch  is  generally  coloured  in  order  to  hide  its 
slightly  yellow  tint,  ultramarine  being  usually  employed 
for  the  purpose.  The  blocks  remain  in  the  drying  chamber 
for  14 — 21  days  according  to  the  temperature,  which  ranges 
from  30° — 50°  C.  The  dried  starch  contains  about  12  per 
cent,  of  water,  but  on  exposure  to  air  it  absorbs  moisture 
up  to  15  per  cent.,  which  is  the  commercially  recognised 
standard.  If  it  be  desired  to  obtain  the  starch  in  large 
lumps,  the  blocks  after  scraping  are  cut  up  into  smaller 
pieces,  which  are  then  slowly  dried  in  the  air. 

Waste  Products. — These  consist  of  gluten  and  impure 
starch.  They  may  be  mixed  and  used  for  cattle  feeding ; 
or  more  or  less  separated  and  utilised,  the  starch  for  feeding 
and  the  gluten  for  mauurial  purposes. — H.  T.  P. 


Gums  from  Two  Species  of  Ceratopetalum.  J.  H.  Maiden, 
Trans.  Australasian  Assoc.  Advance.  Science,  1890, 
381—383. 

The  genus    Ceratopetalum   belongs   to   the   natural   order 
Saxifrages,  and  is  endemic  in  New  South  Wales. 

C.  gummiferum  is  generally  of  bushy  size  but  occasionally 
develops  to  a  small  tree ;  it  bears  a  reddish  persistent  showy 
calyx  and  constitutes  the  "  Christmus  bush  "  of  Sydney  and 
has  been  known  as  the  "  officer  plant." 

C,  apetalum,  a  gully  tree  only  found  in  moist  situations, 
is  tall  with  smoothish  bark,  bright-looking  foliage,  and  an 
abundance  of  white  flowers,  and  is  locally  known  as  "  coach- 
wood,"  "  lightwood  "  and  "leatherjacket." 

C.  gummiferum  yields  a  transparent  ruby-coloured  gum 
with  bright  fracture,  a  powerfully  astringent  taste,  and  sticks 
to  the  teeth.  To  obtain  this  gum  in  considerable  quantities 
ring-barking,  or  wounding  the  tree,  or  mere  cutting  down  is 
of  little  avail ;  the  tree  must  be  cut  into  logs  or  pieces  so  that 
the  timber  is  open  at  both  ends,  the  gum  exudes  in  small 
drops  and  thin  pieces  which  dry  very  quickly.  A  cake 
obtained  from  draining  a  severed  log  was  at  first  exceedingly 
tough,  but  after  two  or  three  months'  exposure  to  the  air, 
fractured  between  the  fingers  with  a  bright  fracture.  The 
gum  is  odourless  and  dissolves  partially  in  cold  water  with 
a  deep  orange-brown  colour,  leaving  a  bulky  gelatinous 
residue.     The  ash  is  white. 

The  gum  from  C.  apetalum,  obtained  by  wounding  or 
felling  the  tree,  is  similar  to  C.  gummiferum  gum  ;  it,  how- 
ever, smells  of  and  may  be  regarded  as  an  available  source 
of  counmrin,  which  is  also  plentiful  in  the  bark.  This  gum 
swells  considerably  in  cold  water,  to  which  it  imparts  a  pale 
orange-brown  colour  and  the  coumarin  odour.  The  ash  is 
dark  brown,  bulky,  and  difficult  to  ignite ;  it  contains  a  large 
proportion  of  manganese  but  only  a  little  iron. 

The  ceratopetalum  gums  are  astringent  and  may  be 
described  as  kinos  or  kinoid  gums  ;  they  resemble  ruby 
kinos  in  colour  and  texture  but  differ  from  them  by  swelling 
up  and  being  only  partially  soluble  in  water.  Definitions  of 
kinos  take  cognisance  of  tannic  acid  but  do  not  allude  to 
any  gummy  constituents,  and  if  applied  in  this  ease  would 
be  the  first  instance  of  kinos  being  recorded  from  the 
Sarifrageze.  However,  in  the  kinos  of  Eucalyptus  known 
to  the  author,  all  the  gum  is  present  as  arabin,  whereas  the 
gum  in  the  case  of  the  ceratopetalum  is  present  as  metarabin  ; 
this  is  suggested  as  a  possible  objection  to  their  being 
regarded  as  kinos,  but  in  any  case  they  form  a  connecting 
link  between  the  kinos  and  inetarabin  gums  and  are  a 
remarkable  group.  The  composition  of  the  gums  is  as 
follows : — 




C.  gummi- 
ferum. 

c. 

apetalum. 

Tannic  acid  (estimated  as  gallotannic  acid) 

16*76 

6-35 

19*6 

1-2-21 

Phlobaphenes  (insoluble   in   alcohol   to- 
gether with  metarabin). 

il-6 

52-09 

Absent 

(  Variable 
i     2  to  3 

2-0 

16-7 

1-8 

20-47 

3-44 

The  residue  from  the  treatment  of  ceratopetalum  gums 
with  water  consists  almost  entirely  of  phlobaphenes  and 
metarabin,  the  former  in  largely  preponderating  proportions  ; 
in  fact  by  boiling  with  water  to  begin  with  the  numbers  for 
tannic  acid  in  gums  of  this  genus  would  he  returned  at 
between  40  and  50  per  cent. ;  actual  experiment  gave  49-  78 
in  C.  gummiferum  ;  41-14  in  C.  apetalum.  Owing  to  the 
difficulty  of  separating  the  phlobaphenes  insoluble  in  alcohol 
from  the  metarabin,  entirely  satisfactory  results  have  not 
been  obtained  in  that  direction,  but  from  various  experiments 
and  observations,   the  conversion   of  the  phlobatheue  into 
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,i,.|  the  in. rtarabin  into  arabin,  the  physical 
and  in  alcohol,  Sec,  the 
aatbor  estimate*  the  metarabin  present  at  about  8  to  10  per 
-D.  A.  L.  

PA  1 1  N  1  8. 
Ah  Improved  Knife  for  Slicing  Saga    B         Suj-a    ' 
and  the  tiki      I:    Bergreei     Bitterfeld,  Germany.     Eng. 
■j  l.  1889.     8rf. 
Tin    knife  isprovided  with  a  toothed  or  saw  edge,  and  ie 
n  an  iron  plate  \i. lii. -It  may  be  inserted  in  the  cutting 
do  nsedfor  the  purpose  of  cutting  bucd 
.:-,     l  be  knife,  machines,  and  rai  [rements 

ombinationa   then  described   in   detail   with 

■  drawings.  —  A.  .1.  K. 


An   Improved  Method         •  ification  oj  Amylaceous 

Materials,      E.    Cares   and  "1       :  General    itu 

Maltose,"  Brussels,  Belgium.  Eng.  Pat.  8606,  March  c, 
■ill. 

Tin:  feculanl  or  amylaceous  material  i-  treated  before 
saccbarification  with  either  benzene,  light  petroleum  oils,  or 
bisulphide  of  carbon  t"  dissolve  out  the  fatty  or  oily 
impurities.  The  liquid  is  drawn  oft  to  decani  the  oil  anil 
the  solvent  used  over  as  iin.  A-  some  of  the  • 
remains  in  the  material  under  treatment,  thi-  is  expelled  by 
a  current  of  steam  or  hoi  air.  and  the  material  is  then 
saccharified  by  the  usual  process.  By  this  means  the 
amount  of  bone-black  required  for  purification  is  greatly 
■  1  and  an  improved  product  obtained. — A.  .1.  K. 


i     \       „,-  Improved  Method  <>f  Cleaning,   Treating,  or 
Preparing  Kauri   Gum  for  the   Market.    .1    C.  Firth, 
Auckland,  New  Zealand.  "  Bog.  Pat  17,009,  October  24, 
id. 

Km  ki  gum  has  hitherto  been  prepared  For  market  by 
scraping  of]  the  outer  crust  by  hand.  In  the  improved 
i  •   revolving  or  sting  wire  (preferably   Bteel) 

brushes  are  used,  followed  by  huffs  nr  similar  devices.    The 
removed  by  fans  passed  through  a  machine  known 
in  Hour  mills  as  a  "  purifier,"  and  thus  purified,  the  re© 

finely   divided  -ri llil  being  available  fl  I    from 

worthless  debns.     B.  I! 


XVII -BREWING.  WINES.  SPIRITS,  Etc. 

Contribution*  to  a  Knowledge  qf  the  Bacteria  occurring 
hi  rYori  and  Beer.     A.  Zeidler.     rVochenschr.  f.  Brau. 
1890,  7,  i-i ' 
'I  in   author  finds  that  the  bacterium  known  as  Bacterium 
termo  i-  quickly  destroyed  when  alcoholic  term,  station  mi- 
lie     A l-i>    thai   the  stability  ol  pressed  yeast  is  dependent 
anon   the  bacteria  present  in  it.     When  fresh  cells  ol  the 
mi  occur  in  the  yeast,  il  quickly,  decom- 
irhtlsl  it    i~  fairly  stable  when   only   tl 
ent  which  fermentation.     Press* 

is  luit  little  affected  bj  the  acetic  ferment.— A.  1.   B 


Malt    Analysis       I      SchwackhSfer.      Mitth.    d.    osterr. 
Versuchsstat  f.  Brau.  u.  Stall,  in  Wein,  1890,  Heft.  3. 

Till  res\ilt~    of    152  analyses  of   malt  made    at  the  Austrian 

laboratory  for  brewing  and  malting  from  October   1887  to 

-- 


(hi  the   Possibility    of  Ecox  r  Ho\  1 

nf.  Issleib     Allgcm.  Brau.  u.  Hopl  990,30,2178. 

A-  ■  pari  ol  thi  aromatic  oils  of  the  bop  are  volatilised 
during  the  boiling  ol  the  wort,  at  the  same  time  a  huge 
portion  of  the  hop  bittci  is  destroyed,  the  author  pi 
to  extract  the  hop  bittci  by  water,  then  distil  otT  the 
il  od.  and  mill  these  at  the  .  onclusion  of  the  boiling, 
ng  ii  ho|  i      be  thereby  effected. 

—a.  i.  a 


Water. 
l'er  Cent. 

lAtract, 
PerOent 

Dry 

Sulis; 

Hall 
Pei  Cent 

on  the 

Substance. 

Bab 

Hall 

to  Nell- 

maltose. 

Mai. 

Mia. 

Max.  1  Min.   Max. 
1 

Max.   Min. 

54.  Pilsen 

malts. 

L'.K    \  !■ 

malts. 

irian 

malts. 

In-  is 

o-is 

1-00 
074 
0-38 

-.'  36 
s:-.-,i 
80-72 

73-« 
74-60 
73-45 

17*41 

54-38   33-61 

! 

1:0-35 
1:0-37 
1:0-43 

1:0-96 

—A.  I.   S. 


PATENTS. 

Apparatus  for  <  'ottecting  for  further  I  'tUisation  theJBa 
of  Carbonic  A<i<t  Generated  during  the  Manufacture  of 

Beer.  I..  Haas.  Kieroach-Zurich,  Switzerland.  Eng. 
Pat  20,680,  December  'S.\,  1889.  Internet.  Com-.  June 
27,  1889.     8<J. 

'I'm  carbonic  acid  generated  in  the  casks   is  forced  by  its 
own  pressure  into  a  gas-holder. 

The  carbonic  acid  given  oir  from  the  fermenting  vessel  i> 
collected  in  hells  suspended  over  the  fermenting  liquid  and 

just  dipping  into  it.     The  f.'as    is    drawn    oil   by  means  of  a 
pnmp  and  led  into  the  gas-holder. 

■  acid  in  the  gas-holder  is  drawn  off  and 

compressed  into  suitable  receivers. — A.  I..  S. 


"*        or  Improved   Process   and   Apparatus  for   Ageing 
Liquors.     W.  P.  Thompson,  Liverpool,     l-'roni  J.  A.  11. 
Hasbrouck,  Plainfield,  I  .S.A.    Eng.  Pat.  667,  January  14, 
Sd. 

Tin  process  consists  in  exposing  the  liquor  in  a  state  of 
spraj  at  a  temperature  of  urn  !•'.  to  the  action  ol  oxygen 
under  u  slight  pressure. 

The  apparatus  consists  of  a  wooden  barrel-shaped  v  ssel, 

mounted  so  as  to  be  capable  of  rotation  about  its  longer 

axis.     A  coil  of  block  tin  passes  through  the  vessel,  through 

which  steam  may  be  passed.     Inside  the  vi  ssel  are  a  number 

of  wooden  arms  ;lt  right  ai  ach  other,  and  having 

shaped  hollows  at  each  end.     All  the  wood  inside  is 

charred. 

To  use  tbi  apparatus  it  is  partly  filled  with  new  liquor, 

i   admitted  under  a   pressure  of  about  .'>  lb.  pet 

e  inch.    The  vessel  is  then  closed  and  rei  o 

d  rs,  the  temperature  being  kept  at  about  100    P.,  bj 

the  steam  coil.     A-  the  vessel  revolves,  the  aims  with  their 

allows  agitate  the  liquor  and  expose  il  to  the 

action   of  the  oxygen.      After    a    few   days   the    oxygen 

becomes   vitiated,  and    it    is  allowed   to   escape   and  fresh 

dmitted.    The  process  is  then  continued  until  the 

required  age  has  been   reached.     The  inventor   finds   thai 

25  days' treatment  is  about  equivalent  to  s  year's  natural 

ageing, — A.  I..  8. 

Improvements  in  Corn  Product  for  Brewers'  I  M  and  in 
ilu  Manufacture  thereof.  II.  Kates,  jnn.,  Indianapolis, 
i    >  \.     Bug. Pat.  16,951,  October  28, 1890.     id. 

I\  older  to  obtain  maize  in  a  condition  suitable  for  brewing 
it  is  tirst  hulled  and  dee, miniated.  The  corn  is  then  placed 
in  a  tank  of  warm  water,  the  waternol  being  sufficient]]  hoi 

latinise  the  starch  ;  tl \aet  temperature  and  duration 

ot  soaking  varies  with  the  character  of  the  com:  esarule 
the  temperature  ma]  be  from  70° — 100  I-'.  The  granules, 
when  sufficiently  soaked,  are  crushed  between  cold  rollers 
and  then  dried.— A.  I.   8. 
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XYIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(A.}— CHEMISTRY  OF  FOOD. 

On  the  Con. ■.Ill  ii  I  in  n  of  Butler.    J.  A.  Wanklyn. 
Seepages  89 — 'Jl. 


The  Composition  and  Digestibility  of  Green  Fodder  and 
of  Ensilage,  with  Notes  on  Artificial  Digestion  as  an 
Analytical  Method.     D.  Wilson  unci  P.  B.  Harper. 

Seepages  115—119. 


PATENTS. 

An  Improrcd  Method  of  and  Apparatus  for  Preserving 

Mill;.     E.   Edwards,   London.     From   A.    Seidensticker, 

Wtilfel,    Germany.     Eng.    Pat.    19,281,    November    30, 

1889.      lid. 

Milk  is  heated  to  and  sustained  at  a  temperature  of  G9°  C. 

for  30  minutes  or  of  75°  C.  for   15   minutes,  or  during  hot 

weather  at  96°  C.  for  10  to   12  minutes   in  a  tinned  copper 

vessel  previously  sterilised   by  steaming,  in  which   steam  of 

suitable  temperature  is  caused  to  circulate  through  three 

concentric   coils   of    tinned   copper   piping,   one   near    the 

periphery,  the  other  two  of  smaller  piping  near  the   centre, 

vanes  attached  directly  to  and  also  to  arms  connected  with 

a  rotating  central    shaft   keep   the    milk    in    agitation  ;  the 

tempei  ature,  as  indicated  by  a  thermometer  provided  for  the 

purpose,  is  regulated  by   shutting  off  or  admitting  steam. 

After  sufficient  exposure  to   the  desired  temperature   the 

milk  passes  to  a  cooler,  also  previously  sterilised  by  steaming 

where   it  is   caused  to  flow  over  the  outside  of  a  corrugated 

cylinder    through  the   interior  of  which  a  stream  of  cold 

■water   is    circulating.     The    cool    sterilised    milk    is    then 

directly  transferred  to  special  sterilised  cans  for  transport, 

furnished  with  a  tightly-fitting  cover  provided  with  tubes 

passing    inside    to    permit    of    steaming,    one    of    which 

terminates  just  beneath  the  cover,  whilst  the  other  extends 

to  the  bottom  of  the  can  ;  when  filled  with  milk  the  exterior 

openings  of  the  tubes  are  closed  hermetically  by  means  of 

sterilised  screw  stoppers.     All  the  apparatus  here  described 

is  easily  disconnected  for  cleansing  purposes. 

It  is  asserted  that  by  this  method  milk  may  be  preserved 
during  several  days,  and  that  its  natural  flavour,  odour,  and 
appearance  are  retained. — I).  A.  L. 


A  New  or  Improved  Alimentary  Liquid.     J.  H.  Hooker, 

YVinslow,  Bucks.  Eng.  Pat.  192,  January  4,  1890.  Ad. 
Milk,  peptonised  or  otherwise,  and  preferably  with  the 
cream  removed,  is  boiled,  cooled,  and  mixed  with  cane 
sugar  or  other  saccharine  matter — about  1  lb.  per  gallon — 
and  with  pure  lime  or  lemon  juice  or  the  two  mixed — about 
six  fluid  ounces  per  gallon — or  an  equivalent  quantity  of 
an  innocuous,  agreeably  flavoured  and  suitable  vegetable 
acid;  alcoholic  fermentation  is  induced  by  the  addition  of 
brewers'  yeast — about  two  fluid  ounces  per  three  gallons  of 
the  mixture — and  the  fermented  liquid  fined  by  means  of 
isinglass  or  otherwise,  is  stored  in  wooden  casks  aud  treated 
in  the  same  way  as  ordinary  wine. — D.  A.  L. 


Improvements  in  the  Method  of  Producing  Infusions  of 
Tea  and  similar  Solutions  Free  from  Tannin.  H. 
Grimshaw,  Manchester.  Eng.  Pat.  982,  January  20, 
1890.     4i/. 

The  tannin  present  is  absorbed  by  means  of  suitable  animal 
substances,  such  as  horn  shavings,  dried  albumen,  hide 
clippings,  and  the  like.  It  is  preferable  to  add  the  material 
to  the  tea  in  the  dry  condition  before  the  infusion  is  made. 


But  it  may,  also,  be  added  to  the  infusion  or  the  infusion 
may  be  passed  or  filtered  through  a  layer  of  the  substance. 
The  quantity  of  animal  substance  to  be  added  to  the  tannin- 
containing  material  must  be  determined  by  the  amount  of 
tannin  contained  in  it.  In  the  case  of  tea  the  proportion 
may  vary  from  one  to  two  parts  of  animal  substance  to  ten 
parts  of  tea.— B.  H. 


Treatment  of  Press  and  Extraction  Residues  of  Oil 
Manufacture  for  obtaining  Valuable  Products  there- 
from. H.  Noerdlinger,  Stuttgart,  German3'.  Eng.  Pat. 
1109,  January  21,  1890.     Grf. 

In  the  production  of  oils,  by-products  consisting  of  oil- 
cakes  or  oil-cake  meals  are  obtained.  These  on  account  of 
the  high  percentage  of  fatty  acids  are,  notwithstanding  their 
great  wealth  of  nutritious  elements,  only  suited  for  horse 
and  cattle  food.  The  object  of  the  inventor  is  to  obtain 
food-substances  suitable  for  human  consumption. 
The  fat  in— 

ltapeseed  cake  contains  about  10  per  cent,  of  free  acid. 
Palm-nut  cake  „  1 4  V  „  „ 

Cocoa-nut  cake  „  lcj  „  „ 

Earth-nut  cake  „  18"  ,,  „ 

Sesame  cake  „  41  „  „ 

Poppy-seed  cake         ,,  "il  „  „ 

The  cake  is  extracted  by  means  of  alcohol.  Strong 
alcohol  is  employed  to  dissolve  the  fatty  acids  anil  some  of 
the  sugar ;  when  it  is  desirable  to  dissolve  more  sugar, 
weaker  alcohol  is  used.  When  only  sugar  is  to  be  extracted 
water  is  chosen  as  a  solvent.  From  the  alcoholic  solution 
the  sugar  and  fatty  constituents  are  separated  by  distilling 
off  the  solvent,  when  the  sugar-syrup  sinks  to  the  bottom 
and  the  fatty  constituents  float  on  the  top.  The  latter  may 
be  used  for  the  manufacture  of  soap  and  the  lixiviated  cake 
forms  a  meal  very  rich  in  nitrogenous  substances  which  is 
suitable  as  food  for  those  suffering  from  diabetes.  By  well- 
known  mechanical  treatment  the  eoarse-grained  particles  of 
indifferent  flavour  may  be  separated  from  the  tine-grained 
meal  of  good  flavour.  The  latter  contain  about  JO  per  cent. 
of  protein  compounds. — K.  E.  M. 


(.B.)— SANITARY  CHEMISTRY. 

Fluorides  as  Agents  for  Softening  Waters.    C.  A.  Doremus. 
J.  Amer.  Chcm.  Soc.  1890,  12,  303. 

Sodium  fluoride  has  been  found,  by  experiments  made  in 
the  laboratory  on  a  somewhat  large  scale,  to  be  an  excellent 
softening  reagent.  The  magnesium  compounds  are  com- 
pletely precipitated  by  its  use. 

Other  fluorine  compounds  may  also  be  employed  for  the 
same  purpose.  No  patents  seem  hitherto  to  have  been 
taken  out  for  their  commercial  use.  They  possess  advantages 
over  lime,  soda-ash  and  caustic  soda. — P.  J.  H. 


On  the  Use  of  Galvanised  Iron  for  Artesian  Wells  and 
for  the  Conveyance  of  Drinking  Water.  R.  Haines, 
J.  Franklin  Inst.  1890,  100,  393—401. 

The  author  analysed  a  sample  of  water  from  an  artesian 
well,  recently  sunk,  78  ft.  deep,  of  which  both  the  outer  and 
inner  casing  were  made  of  galvanised  iron.  There  was  no 
source  of  sewage  contamination  near  the  well,  yet  its 
composition  showed  per  100,000  parts  0-473  parts  free 
ammonia  aud  0"008  albuminoid  ammonia,  only  faint  traces 
of  nitrates  being  present,  but  there  was  a  large  amount  of 
zinc  in  solution.     The  solids  consisted  of : — 

Grains  per  Gall. 

SiC2,  AljOj,  and  Fe,03 0'S5 

NaCl 0-77 

CaCOj 1-80 

(NH,laCOs l-« 

ZnC03 U'52 

Totalsolids I0'6i) 
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.uah-i-  -how-  thai  the  free  arnim  idently 

-  of  iron  and  one, 
:il„l    n  alec    undoubtedly   had    been    previously 

urinated  by  animal  sea 
On  beating  the  sample  the  one  separated  out  as  a  film 
on  the  surface.     The  author  considers  that  the  oj 
1..ir|„„l   .  1    with    the    ammonium 

U>  form  the  d  nd  ammonium  carbonate, 

which  i-  insoluble  in  water,  but  very  wluble  in  ammonium 
•   ammonium  carbonate  in  tl 
it    In    solution.      This    combination    of    salts   is 
on  heating. 
Ezpcrimenta  showed  thai  commercial  zinc  and  chemically 
dly  acted  "ii  bj  a  cold  dilute  bo!  i 
ammonium  carbonate,  which  after  24  hours'  contacl 

ipitate  with  sulphuretted  hydrogen  oaacidifying 
with  acetic  acid.  ,   ,    . 

imulative  as  lead,  is  less  injurious 
I.,  health,  an. I.  a-  i-  a!-"  known,  zinc  i-  contained  in  -mall 
quantities  in  some  drinking  waters  in  use. 

inthoi   concludes  that  while  under  the  usual 

r  water  supply  galvanised  iron  piping  maj  1"-  used, 

v.-t  too  lunch  confidence  Bhould  no'   1"-  placed  in  it.     All 

the  conditions  under  which  this  piping  is  to  be  used  should 

refulrj   considered,  including  a  chemical  analysis  of 

the  water  ;  and,  in  the  presence  in  the  water  ot  considerable 

amount  'neb  a-  ammonia 

-ali-,  chloride  of  -odium  and  nitrates,  a-  well  a-  very  -mall 

amount-  of  acids,  fee,  galvanised  iron  should 

ii- d  at  all.     Under  such  circumstances,  only  pipes 

i  with  a  non-metallic  interior  surface  should  tx 

—I>,  A.  >. 


l'ATl  N  1 


Improvements  in  and  in   tin  Preparation  of  Mali  rial  fm- 
l    .    in   tin    Treatment  of  Sewagt    and  other    Polluted 
Water  and  Liquids.     I ■'.  P.I  andy,  Balham.     Bng.  Pat. 
•:_\  Octotx  r  24,  1890.     l./. 

[bom  sulphate  partially  decomposed  by  heat  "  so  as  I 
a  mixture  of  oxide,  protosulphate,  and  persulphate  of  iron, 
i  with  a  proportion  of  Kordhausen  sulphuric  acid" 
i-  cither  exposed  to  Ihe  atmosphere  to  "  weather "  or 
ted  to  the  action  ol  moist  air  or  steam  in  a  closed 
chamber;    "the  ma--  onstituents    lost    in    the 

roasting  operations,  and  i-  then  in  a  stat,-  for  usi  "  by 
adding  it  In  any  form  and  in  an)  desired  proportions  to  the 
liquid  sewage  or  impure  water. — D.  A    1.. 


MMM  1  (    IAN  rS. 

I'M  I  \  I- 


Improvements  in   th,     Treatment   of   Hemp,    Flax,   Jute, 


<  'otton,  unit  other  Substances   in  unity  to 
Same.      I       I      lie  in,    London 

Ail. 

s         '   ',.  ■'.  ;     \     .     ■ 


Preserve  the 
l'ai.    19,773, 


Improvements    in     th.      Manufacture    <■/     Sheep     Dip, 
i,  i  raig,  l'..  rj      l  I-..,,,.     .i,i. 

This  invention   relates  to  thi  dips  consisting  of 

of  phenoloid*   (phenol,  cresol,  xylenol,   and 

their  h lognc*)  with  alkali  and  sulphur.    Suitable  crude 

oil  derived  from  the  tar  ol   gas  works,  blast  funio  es,  coke 

ovens,  ■  l  with  n  comp 

alkali  and  sulphur,   pn  alkaline   polysulphide, 

heal    i-    applied,  and   after    sett]  omj ml    of 

phcnoloids,  alkali,    and    sulphur  ,|    from   t|„. 

supernatant  oil,  at 
quality.—  D.  H 


Improvement!  in   tin  Manufacture  of  Disinfectants,  Anti- 

septics,  Deodorants,  Insecticides,  and  Sanitary  Reagents. 

i    T.  Kingxett.     Bog.  Pat.  1589,  January  29,  1890.    id. 

(  Ixidised  turpentine  is  rendered  less  inflammable,  miscible 

with   water,    and    suitable    for    general   application   as   | 

tant,  &e.  by  mixing  with  soft  or  hard   soap;  goal 

proportions  being  2  mi.  of  the  former  to  94  gallons  of  the 

oxidised  oil,  whilst   of  the  latter  84   lb.  are  dissolved  in 

ou  gallons  of  the  oxidised  turpentine  at  about  I 

-D.  A.  L. 


Improved  Insect  Destroyer  and  Manufacture  of  tin-  sum,. 

\\  .  P.  Th p-on,  Liverpool.     Ifrom  P.  Leonardi,  1'.  Zen. 

audi..  Sardi,  Venice,  Italy.   Eng. Pat.  17,256, Octobei  28, 

■»</. 

An  insecticide  or  entomophobe  is  prepared  by  extracting 
chrysanthemum  or  pyrethrum  with  alcholie  potash,  soda, 
i.  and  digesting  with  ether, 
essence  of  turpentine,  benzine,  paraffin,  wax.  olive  oil,  fatty 
substances,  or  other  suitable  hydrocarbons.  ( Ir  the  chrysan- 
themum is  simply  treated  with  an  alkaline  nitrate  or  with 
ammonia  extracted  with  water,  and  the  ammonia  expelled 
or  neutralised.  The  preparation,  either  a-  a  spray,  or 
Btrewed  about,  or  burnt  in  candles,  lamps,  &c.,  or  mixed 
with  a  nitrate,  gee.  and  made  into  capsules  for  burning,  inu\  he 

employe  ticide  in  rooms,  fields,  orchards, 

fcc— D.  A.  I.. 


XIX.-PAPER.  PASTEBOARD,  Etc. 

On  tin  so-called  "  Sulphite  Lye,"  and  mi  the  Rotation  of 
Gluconic,  (iitlacfnnic  and  Rhamnonic  Acids.  F.  Weld, 
.1.  II.  Lindsay,  W.  Schnelle,  and  I!.  Tollens.    Iter.  23, 

2990—2992. 

In  the  manufacture  of   sulphite  cellulose,  a   solution   i- 

ohtailieil  in  which  mannose  and  galactose  ale  found.  This 
"  sulphite  lye,"  in  addition  to  gypsum  and  calcium  sulphate, 
contains  much  organic  matter,  and.  if  distilled  with  .sulphuric 
or  hydrochloric  acid,  furfurol  or  furfuramide  are  obtained, 
hereby  proving  thai  penta-glucoses  or  pentoses  (xylose) 
an  present  in  "sulphite  lye."  When  this  liquid,  mixed 
with  sulphuric  aeid,  i-  treated  by  hydrolj  si-,  then  Deutralisi  d, 
concentrated,  freed  from  gum,  and  phenymydrasine  acetate 

added,  a  ludra.  one  compound  is  ohtailn  d,  rot  responding  to 

mannose-hydrazone  which,  when  freshly  prepared,  is  for  a 
short  In  itorj  .      When  the  liquid  i-  evaporated,  and 

the  residue  heated  with  nitric  aeid,  pi  obtained 

from  which  nun  le  aeid  can  he  extracted,  hereby  proline 
that  galactose  compounds  are  met   with  in  "  sulphite  lye. 
The  presence  of  saochario  acid  could  not  he  proved,  hut 
vanillin  was  found  by  mean-  ol  the  phlorogluoinol  reaction. 

The  aeid-  obtained  by  oxidation  from  glucoses  i ess  a 

remarkable  kind    of    bi-rotation,  a-   the    following  table 

shows  : — 


1. 

2. 

3. 

4. 

— 

inli.  in 

S 

(ni„  when 
(a)p  1           ""'  Fresh 

,„.     Solutions 

more          heatcdon 

MlerwanK.     "'"  .Y","" 
Hal h  I.t 

Hall 

more 
after  No.  S. 

I 

Bbamnonicacid     - 

•I'Mopei 

-  I6'89 

-  29-21 

-  .-,7-si 

-  ■■ 

-  faat 

-  8012 

-II.  s. 
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PATENTS. 

■  An  Improvement  in  Coating  Iron,  Steel,  or  other  Metal 
with  Lead.  J.  Makin,  Glossop.  Eng.  Pat.  14,071, 
October  24,  1884.     (Second  edition.)     6d. 


An  Improved  Compound  Lining  for  Boilers  or  other 
Vessels  Used  in  the  Manufacture  of  Paper  Pulp  from 
Wood  or  other  Vegetable  Fibre.  J.  Makin,  Belltield. 
Eng.  Pat.  5626,  May  7,  188.5.     (Second  edition.)     6d. 

Boilers  of  wrought  iron  or  steel,  lined  with  lead,  are 
usually  used  for  boiling  wood,  &c.  with  strong  acid  or 
corrosive  solutions  in  paper  pulp  manufacture.  To  support 
the  lead  and  to  check  its  propensity  to  "  creep,"  sheets  of 
iron  or  other  hard  metal,  perforated  with  cylindrical  or 
conical  holes,  are  placed  in  a  mould  suitably  prepared ;  and 
on  one  or  both  sides  coated  with  lead,  applied  in  a  molten 
state.  The  boilers  liued  with  such  plates  resist  the  action 
of  the  heated  acids  and  corrosive  substances  much  better 
than  when  lined  with  lead  in  the  ordinary  way. — H.  S. 


An    Improved   Film  or    Skin.      J.     Williams,   Willesdeu 
Junction.    Eng.  Pat.  20,524,  December  20,  1889.     id. 

Paper  is  floated  on  a  solutiou  of  cuprammonium  hydroxide. 
Hereby  one  surface  of  the  papier  is  converted  into  a 
jelly-like  cupra-cellulose  which  is  dried,  and  the  film 
thus  obtained,  separated  from  the  paper  by  disintegrating 
the  latter  ,vith  boiling  water,  the  pulp  being  removed  by  a 
stream  of  water  or  by  revolving  brushes.  Then  the  film  is 
dried  by  being  passed  round  warm  cylinders.  If  treated 
with  dilute  acids  the  film  becomes  white.  The  film  thus 
obtained  possesses  the  properties  of  fine  paper,  and  is 
capable  of  resisting  the  action  of  water,  steam,  weak  acids, 
alkalis  and  most  solvents. — II.  S. 


An  Improved  Method  if  Manufacturing  Pods  of  Parch- 
mentised  Fibre.  R.  P.  Frist,  Wilmington,  U.S.A.  Eng. 
Pat.  5841,  April  17,  1890.  Intermit.  Conv.  February  13, 
1890.     6d. 

Cylindrical  bars  or  rods  of  parchmentised  fibre  cannot  be 
obtained  by  turning  in  a  lathe,  as  the  material  springs. 
The  inventor  therefore  proposes  to  use  a  tool  consisting  of 
a  hollow  stem  or  mandrel,  haying  at  its  front  end  four 
cutting  blades  which  reduce  square  or  polygonal  rods  to  a 
cylindrical  form,  whilst  the  rod  continues  to  pass  through 
the  centre  of  the  mandrel. — H.  S. 


Improvements  relating  to  Apparatus  for  Boiling  Wood- 
Pulp.  F.  V.  L.  Hiorth,  Christiania,  Norway.  Eng.  Pat. 
15,995,  October  8,  1890.     6d. 

This  invention  relates  to  an  arrangement  for  connecting 
together  a  number  of  wood-pulp  boilers  for  the  purpose  of 
utilising  the  gas  and  heat  which  are  evolved  during  the 
process  of  boiling. — E.  J.  B. 


Improvements  in  Agitators  for  Stuff  Chests  Used  in  the 
Manufacture  of  Paper.  H.  H.  Lake,  London.  From 
M.  D.  Currier,  Massachusetts,  U.S.A.  Eng.  Pat.  16,796, 
October  21,  1890.     6rf. 

The  improvements  consist  in  the  employment  of  blades  of 
peculiar  construction  attached  to  a  revolving  shaft  in  the 
centre  of  the  stuff  chest.  By  means  of  these  blades  a  more 
perfect  circulation  of  the  pulp  is  attained,  and  consequently 
a  more  intimate  mixing  of  its  various  constituents.— E.  J.  B. 


XX.-EINE  CHEMICALS,  ALKALOIDS 
ESSENCES  AND  EXTRACTS. 

Concentrated  Essential  Oils  of  Lemons,  Limes,  ifc. 
A.  A.  Barrett. 

Seepages  106—108. 

Crystalline   Constituents    of   Semen    Catapntix    minoris. 

Yoshisumi  Tahara.  Bcr.  23,  3347—3351. 
The  seeds  of  Euphorbia  lathyris,  which  are  still  used  to 
some  extent  for  medicinal  purposes  in  Japan,  contain 
ffiseuletin  and  another  crystalline  compound  which  melts  at 
193  ;  the  aisculetin  can  be  isolated  as  follows  :— The 
crushed  seeds  are  freed  from  oil  by  pressing  extracted  with 
boiling  90  per  cent,  alcohol,  and  the  solution  evaporated  ; 
the  residue,  which  consists  of  a  brown  solid  and  an  oil,  is 
freed  from  the  latter  by  washing  with  ether,  then  extracted 
with  small  quantities  of  cold  water  and  dissolved  in  boiling 
alcohol;  on  cooling  the  ajsculetin  is  deposited  in  brown 
crystals.  It  can  be  purified  by  repeated  recrystallisation 
from  boiling  water,  with  addition  of  animal  charcoal,  or  by 
treating  the  alcoholic  solution  with  lead  acetate;  in  the 
latter  case  the  precipitated  lead  compound  is  washed  with 
alcohol  and  water  consecutively,  then  decomposed  with 
glacial  acetic  acid,  and  the  undissolved  u;sculetin  recrystal- 
lised  from  boiling  water.  The  yield  is  about  0-9  per  cent, 
of  the  seeds  employed. 

The  identity  of  the  aisculetin  obtained  in  this  way  with 
that  formed  by  the  decomposition  of  the  glucoside,  asculin, 
was  proved  by  a  number  of  experiments. 

The  compound  melting  at  19.3°  referred  to  above  is 
deposited  in  colourless  crystals  when  the  clear  oil  of  the 
seeds  is  kept  for  a  long  time  in  closed  vessels ;  it  is  odour- 
less and  insoluble  in  water,  but  readily  soluble  in  hot 
alcohol  and  other  organic  solvents.  Owing  to  lack  of 
material  it  has  not  yet  been  further  examined. — F.  S.  K. 

The  Ethereal  Oil  of  Asafetida.     F.  W.  Semmler. 
Per.  23,  3530—3533. 
Hlasiweiz  has  shown  that  the  ethereal  oil  of  Asafa;tida 
contains   hexeuyl  sulphide  and  hexenyl  disulphide  (Ann. 
Chem.  Pharm.  71,  23),  and  that  it  is  one  of  the  few  ethereal 
oils  found  iu  nature,  which  contain  sulphur  and  no  nitrogen. 

Two  samples  of  the  oil  were  examined,  which  were  found 
on  analysis  to  contain  3-29  per  cent,  and  3  04  percent,  of 
oxygen  respectively,  the  presence  of  which  has  previously 
been  overlooked.  When  fractionated  in  vacuo  the  crude 
oil  yields  four  products,  boiling  as  follows  under  a  pressure 
of  9  mm. : — 

Boiling  Point. 

Fraction  1 65° 

Fraction  II 80°—  85° 

Fraction  HI 120°— 130° 

Fraction  IV 133°— H5° 

These  fractionations  as  obtained  from  the  two  samples 
examined  differed  both  as  regards  specific  gravity  and 
percentage  composition,  but  nevertheless  the  two  samples 
appear  to  contain  the  same  constituents  though  in  different 
proportions. 

When  the  oil  is  treated  with  metallic  sodium  iu  vacuo 
until  there  is  no  further  evolution  of  gas  and  then  distilled, 
a  mixture  of  two  terpenes  (C„|H16)  results,  the  specific 
gravity  of  which  is  0-8602  at  10°  C.  When  treated  with 
bromine  one  of  these  yields  a  liquid  dibromide,  the  other 
a  solid  tetrabromide.  The  fourth  fraction  is  also  obtained 
in  small  quantity  when  the  crude  oil  is  distilled  under  the 
ordinary  pressure.  A  dark  blue  oil  passes  over  at  268°, 
which  has  a  specific  gravity  of  0"9636  at  22°  C,  and  is 
laevo-rotatory.  This  product,  when  treated  with  sodium 
in  vacuo  and  then  distilled,  yields  a  sesquiterpene,  C16H.[4, 
which  consists  of  a  colourless  oil  boiling  at  256°,  and 
combining  with  hydrochloric  acid  to  form  a  hydrochloride, 
C,5Hj4.a  HCl. 

Fractions  II.  and  III.,  obtained  as  above,  consist  of  the 
sulphur-containing  constituents  of  the  oil,  from  which  the 
latter  derives  its  unbearable  smell.  These  products  are 
under  investigation. — C.  A.  K. 


158 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [Feb. 


Tit*  Alkaloid*  of  Belladonna.     0.  Efesse.     Annalen,  261, 
LOT. 

Tin-  contain-  a  riswni  at  the  work  done  on  the  belladonna 
j  results  recently  obtained  bj  the  author, 

„|„,  |, .,  d    B    Dew  alkaloid,  which   he   name-  atro- 

pammu.    Thai   may    be  obtained  from  the  crude  alkaloid 

extracted  from  belladonna  root  by  adding  coini i  pall  to  the 

n>jltitioii  in  ■  or  when  the  atropamine  i-  present 
only  in  small  quantity  the  atropine  is  first  separated,  and  the 
alkaloids  from  the  mother-liquor  dissolved  in  acetic  acid,  and 
salt  added  ;  atropamine  hydrochloride  crystallises  out,  and 
ma]  be  purified  by  recrystallisation  from  boiling  water. 
'II,,'.  fr. .  taring  the  hydrochloride  with 
dilute  ammonia  and  etba  and  subsequent  evaporation  of 
the  ethereal  solution,  form-  a  colourless  varnish-like  ma—  ; 
at  about  80  it  is  a  clear  colourless,  odourless,  i 
liquid.     It  di  i    in  weight   at  100  ,  it-  i i] 

_•  with  the  formula  < ',-11  ,N( )..  It  dissolves  very 
readil)  in  ether,  chloroform,  alcohol  and  benzene,  sparingly 
in  light  petroleum  and  water;  it-  alcoholic  solution  has 
on  polarised  light,  no  action  on  phenol- 
phthaleto  paper,  but  turn-  red  litmus  blue.  Several  of  it* 
■alts  inline  differs    from    tl 

■ma  alkaloids,  atropine,  hyoseyamine  and   hyoscine, 
in  thai  it  has  no  mydriatic  action,  ami  it  also  diffei 
apoatropine,  in  producing  a  burning  sensation  and  inflam- 
mation  when  dropped    into    the   eye,  apoatropine  initio 
inactive, 

Belladonnim  has  the  same  empirical  formula,  I  II  M '  . 
a-  atropamine,  and  i-  obtained  from  tin-  latter  by  exposing 
to  sunlight  atropamine  hydrochloride  moistened  with 
hydrochloric  acid  ■.  by  evaporating  a  solution  of  the 
sulphate  i  by  dissolving  the  alkaloid  in  cold  concentrated 
sulphuric  acid  i  bj  boiling  with  baryta-water,  hydrochloric 

dilute  sulphuric  acid.  The  best  method  is 
atropamine  hydrochloride  with  fairly  concentrated  hydro- 
chloric ft  lladonnine  form-  a  colourless 
varni-h-like  substance,  is  readilj  soluble  in  ether,  alcohol, 
chloroform,  and  benzene,  sparingly  in  light  petroleum  and 
in  water i  it  form-  -alt-  which  are  however  amorphous. 

When  atropamine  is  boiled  with  baryta-water  or  mode- 
entrated  hydrochloric  acid,  it  i-  first  converted 
into  beUadonnine,  tlii-  then  undergoing  a  further  change, 
ho  that  the  same  decomposition  proi 

both  atropamine  and  beUadonnine.    The  products  isolated 

by  the   author  are  a   base,  <    ll    NO,  and  two amorpnoiM 

1    1 1  I  I       The  base  has  been  identified 

In   mem-  ol    it-  |,latinoehloride  and  anrochloride,  and  found 

to  he  identical  with  psendotropine,  and  not  with  tropineas 
stated  bj  Meriing  (Her.  17,  888),  The  formation  ol  these 
products  i-  indicaU  d  thus : — 

r.    i     ll    \m    .   ■■  ii  ,,      ,    ii,  \,,  .  ,    ||   ,,  . 
II.    <     ii    mi       Mo        C,H„N0  ■  '    BgOj. 

When  atropamine  i-  heated  at  100  with  fuming  hydro- 
ehlore  rstallina  acid   i-  mainly  produced  in  the 

ire  mixed  amorphous  acids,  pseudo 
ilso  obtained  as  in  the  first  oase.   The  crystal] 
melted  at  IW  , and  proved  tone  atropio  acid |  it- formation 

I  thus  :  — 

<     ll    HO    •   ii  <>      i    ll    Mi  .1  ,i    ■ 

;. inline,  like  hyosciac,  i-  not  a  constant  constituent 
ol   belladonna      it   could   nol   be   detected   in  cultivated 
belladonna,  nor  in  the  leaves  of  the  wild  plant,  whilst  the 
of    the   latter   nsuaUj   contain   but    traces.     In   one 
howi  >•  i  unknown   soun  i    a   oon- 

bio  quantity  of  atropamini  was  found,     ll 
appears  to  bt    confined  1 1.,  cultivated  bella- 

donna plant  contains  solely  atropine,  which  is 

in.  what   less  i ndition   from  the  leaves  ol  the 

wild  plant,  and  In    -mailer  quantity  also  from   the   roots. 

Vn  old  belladonna  found  t main  a  good  deal 

of  hyoseyamine,  but  i  \    K    \|. 


/        /  i,  (His.     F.D.Dodge.     Amer.  CTi.tn.  J. 

1890,  12,  5o3— 5C-4. 

CiTRONn.ue  aldehyde.  (II  .<  I.  the   principal  constituent 

•    i -it r 11a.  i-  a  colourless  oil.  apparently  unaltered 

by  exposure  to  light  or  by  Ion?  standing  in  a  closed  vessel, 
but  readily  oxidising  on  exposure  to  the  air  (this  Journal, 
11  '   it-  specific  gravity  at  l'o  C.  is  0*8560,  and  its 

rotatory  power  ta)„  =  +  l   .'jo'.    It  ha-  a  specific  refraction 
whence  the   molecular  refraction,  Ra  =  47*60,  is 
calculated.     The  latter  agrees  with  the  open  chain  formula 

C,ll,  -  I'll      i  'I  -c,ll„  -  t'"ll.  "lance    the    aldehyde 

appear-    a-   a   member   of    the    acrolein    series — C.Hj, .  jO. 

The  bromine  addition  product  of  the  aldehyde  decomposes 
on  heating  with  the  formation  of  cymene;  citroneUic 
aldehyde  when  treated  with  iodine  and  the  product  of  the 
reaction  distilled,]  ields  no  cymene,  hut  a  hydrocarbon  boiling 
at    160    "hah  ha-  OOt  yet  heeli  identified. 

Phosphoric  anhydride  acta  upon  citroneUio  aldehyde  in 
n-r.al  solution  with  the  formation  of  a  strong  acid 
which  contains  phosphorus.  1 1  is  tin  (COH)  group  of  the 
aldehyde  that  appear-  to  take  part  in  this  reaction,  which 
only  take-  place  in  presence  of  water.  The  new  acid  is  a 
crystalline  body,  melting  near  208  .  sparingly  soluble  in 
water,  readily  in  alcohol,  and  with  difficulty  in  ether.  It  is 
tely  -table  in  presence  of  aqueOOJ  acids,  but  is 
decomposed  by  warm  alkalis  with  the  formation  of  an  oil 
which  ha-  not  bnn  further  examined.  The  sodium, 
potassium,  and  ammonium  salts  of  the  acid,  which  is  mono- 
basic, an-  crystalline  ami  readily  soluble  ;  the  sodium  salt  is 
the  lea-t  soluble  of  the  three.  Tin-  -alts  with  aniline  ami 
with  quinolinc  arc  also  crystalline  ;  the  former  consists  of 
white  needles,  melting  at  iii.i".  The  a. -id  is  optically  active 
in  solution.     It-  most  obvious  formula  is — 

<  ,ll,;— Cll/         PO— OH 

-    to    obtain    ai is  compounds    with    other 

aldehydes  (cinnamic  aldehyde,  benxaldehydo,  mnanth- 
aldehyde  i  were  unsuccessful. 

/  on  Grass  Oil,  like  citronella  oil,  contains  a  peculiar 
aldehyde.  The  sample  examined  was  a  Ceylon  oil,  which, 
when  redistilled,  possessed  a  light  yellow  colour  and  the 
characteristic  odom-  of  the  lemon   verbena.    Its  specific 

gravity  at  L"J  C.  Was  0*866.  The  chief  fraction  of  the  oil 
boils    at    220        '-''J.'i    and    it    reacts    with    aminoiiiacal    silver 

nitrate  solution,  phenylhydraxine,  and  acetyl  chloride  just 

ronella  oil,     The  action  of  aoid   sodium  sulphite 

iliar.     when  an  excess  of  the  sulphite  is  added 

to    the    oil.   a    crystalline    molecular   compound    i-    first 

(Inch  on  standing  goes  completely  into  solution. 

This  solution  .an  be  concentrated   at  loo  ,  when  it  shows 

■  i -munition,  and  on  linn;'  agitated,  solidities  to 

a   crystalline  ma-- which  contains  52*9  per  cent,  of  water 

and  appeal-  to  be  a  complex  acid  sulphite.  It  differs, 
however,  from  the  generality  of  these  compounds  in  the  fact 
that  tin-  aldehyde  i-  liberated  by  the  addition  of   alkalis,  but 

not  by  that  ol  acids.  The  aldehyde  form-  a  light  yellow 
liquid,  boiling  with  gradual  decomposition  about  225  ;  an 
analy  sis  points  to  the  formula  (  , , ,  1 1 , , <  i,  hence  it  is  isomei  ic 
with  camphor.  The  name  citriodic  aldehydi  i-  proposed 
for  the  ihw  body,  the  physical  properties  of  which  the 
author  hi-  not  been  able  to  investigate  accurately,  owing  to 
the  product  obtained  mu  being  sufficiently  pore.  The 
bromine  addition  product  of  the  aldehyde  is  unstable. 
Phosphoric  anhydride  acta  upon  the  aldehyde  with  the 
on  of  para-methyl  propyl-benzene (cymene)  in  -mall 
quantity)  concentrated  hydrochloric  acid  acts  more  readilj 
and  yield-  50  per  ■  ■  cnc.    (  >n  reduction  "  ith  cine 

and  acetic  acid  the  aldehyde  appears  to  yield  an  alcohol;  on 
oxidation  with  dilute  potassium  permanganate  a  mixture  of 
acid-    re-nlts   in  which  io  it  In  r  acetic  nor  valeric  acids  could 

he  di  trend. 

a  portion  of  the  lemon  grass  oil  doe-  not  enter  into 
reaction  with   acal   sodium    sulphite,  ami    this    prol  tbly 

n-  a  tcrpene  and  .  \  mi 

Indian  Geranium  <>il  contain-  a-  its  chief  constituent 
geraniol,*     1 1   O,  which   on  distillation  yield-  a   terpene, 
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geraniene,  C10H,6,  an  optically  inactive  body,  boiling  at 
162' — 1643,  which  forms  a  liquid  hydrochloride,  but  no 
hydrate.  Geraniol  readily  absorbs  hydrochloric  acid  gas  to 
form  geranyl  chloride,  C10H17C1,  a  yellow  oil  of  peculiar 
aromatic  odour,  which  decomposes  on  heating  and  does  not 
solidify  at  -  15".  A  sample  of  Ceylon  ginger-grass  oil 
examined  gave  as  the  chief  fraction  a  product  boiling  at 
227° — 233 Which  appears  to  be  identical  with  geraniol. 

In  view  of  Semmler's  investigations  on  Indian  geranium 
oil  (this  Journal,  1890,  889),  the  author  has  suspended  his 
experiments  on  this  subject. — C.  A.  K. 

Antipyrine  ]~alerianate.    Sochaezewski.    L'Union  pharma- 
ceutique,  1890,  31,  51G. 

Axtifyrixe  valerianate  forms  white  cubical  crystals,  soluble 
in  water.  It  has  not  a  specially  unpleasant  taste  j  it  has  a 
more  powerful  physiological  action  than  antipyrine.  A  double 
valerianate  of  antipyrine  and  quinine  forms  prismatic  needles, 
readily  soluble  in  water  and  alcohol.  It  resembles  quinine 
valerianate  in  taste  and  smell,  and  has  a  very  marked  action 
in  eases  of  neuralgia  in  the  head  and  of  intercostal  neuralgia. 
— C.  A.  K. 

Methylal  as  an  Extractive.     Chem.  Zeit.  14,  1474. 

Mkthylal  possesses  the  advantages  of  a  low  boiling  point, 
and  very  ready  volatility  for  extracting  the  odoriferous 
principles  of  plants,  and  has  been  employed  with  some 
success  in  the  case  of  violets. — C.  A.  K. 


PATENTS. 

An  Improved  Process  fur  Producing  Ozonised  Oils. 
F.  Pickcnbrock,  Berlin,  Germany.  Eng.  Pat.  4137, 
March  17,  1890.     4rf. 

When  ozonised  oxygen  is  passed  through  fat  and  dry  oils, 
the  ozone  is  absorbed  to  a  large  extent,  whilst  the  oxygen 
escapes.  Such  ozonised  oil  possesses  greater  strength  than 
ozone  water,  as  the  oil  is  a  better  solvent  for  ozone,  and  may 
be  used  with  greater  advantage  for  cosmetical  and  technical 
purposes. — K.  E.  M. 


An  Improved  Method  of  and  Apparatus  for  Extracting 
and  Purifying  Perfumes,  Oils,  and  other  like  Substances. 
H.  H.  Lake,  London.  Erom  "  La  Societc  Anouyme  des 
Parfumes  Naturels  de  Cannes,"  Paris,  France.  Eng.  Pat. 
5940,  April  18,  1890.     Is.  3d. 

Tins  invention  relates  mainly  to  mechanical  improvements, 
which  are  given  in  detail,  and  which  cannot  be  adequately 
described  without  reference  to  the  drawings. — K.  E.  M. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

The  Sector  and  Grease  Spot  Photometers  and  their  Results. 
P.  Hurter  and  V.  C.  Driffield. 

See  pages  98—100. 

Relation     between    Photographic    Negatives    and     their 

Positives.     E.  Hurter  and  V.  C.  Driffield. 

Seepages  100 — 104. 


PATENTS. 


Improvements  in  Means  or  Apparatus  for  Producing  a 
Flash  Light,  more  especially  applicable  to  Photography. 
T.  H.  Redwood,  Chiugford.  Eng.  1'at.  401,  January  9, 
1890.     Sd. 

A  flame  of  alcohol,  gas,  or  other  combustible  material  is 
allowed  to  play  against  a  screen  of  sheet  metal  or  wire 
gauze,  so  that  it  is  spread  out  over  a  considerable  area.  A 
charge  of  magnesium  powder  is  blown  from  a  tube  into  the 
flame,  the  powder  first  striking  a  curved  piece  of  metal,  by 


which  it  is  spread  more  or  less  uniformly  over  the  surface 
of  the  flame.  Under  these  circumstances  combustion  is 
more  perfect  than  in  magnesium  flash-lamps  in  which  the 
metal  is  blown  into  a  flame  in  a  concentrated  jet.—  C.  H.  13. 


New  or  Improved  Method  of  and  Apparatus  for  Ascertain- 
ing the  Requisite  Time  of  Exposure  in  Photography 
E.  G.  Ballard,  Chester.  Eng.  Pat.  669,  January  14,  1890. 
lid. 

An  instrument  for  measuring  the  relative  intensity  of  the 
photographically  active  rays  reflected  from  any  landscape 
or  other  object  by  observing  the  time  required  for  the  light 
from  a  phosphorescent  compound  to  fade  from  its  maximum 
intensity  to  the  intensity  of  the  light  reflected  from  the 
object.  It  consists  of  an  opaque  tube  with  an  eye-piece  at 
oue  end,  whilst  at  the  other  is  a  plate  of  glass,  part  of  which 
is  coated  with  Balmain's  paint,  or  some  similar  phospho- 
rescent substance  emitting  only  rays  which  act  upon  an 
ordinary  photographic  plate.  The  paint  must  either  be 
opaque  or  must  be  made  opaque  by  means  of  a  backing. 
Behind  this  glass  is  a  piece  of  ground  glass,  and  there  may 
also  be  a  piece  of  blue  glass  cutting  off  from  the  light 
reflected  from  the  object  all  rays  except  those  which  act  on 
a  photographic  plate.  The  frame  carrying  these  glasses  is 
hinged,  so  that  it  can  be  turned  back  in  order  to  expose  the 
phosphorescent  substance  to  light.  When  a  measurement 
is  to  be  made,  the  frame  is  turned  back,  and  the  phospho- 
rescent surface  is  exposed  to  daylight  or  to  the  light  from 
burning  magnesium,  for  a  time  sufficient  to  excite  the 
maximum  luminosity.  It  is  then  put  back  in  position,  and 
the  apparatus  is  at  once  directed  towards  the  object  to  be 
photographed.  The  light  reflected  from  this  object  passes 
through  the  unobstructed  portion  of  the  ground  glass  and 
blue  glass,  and  at  first  appears  dark  as  compared  with  the 
light  from  the  phosphorescent  surface.  The  brightness  of 
the  hitter,  however,  gradually  fades,  until  the  two  lights  are 
equal  in  intensity.  The  time  required  for  this  to  take  place 
is  observed,  and  with  this  datum  and  a  series  of  tables 
supplied  with  the  instrument,  the  exposure  necessary  to 
obtain  a  good  photograph  of  the  object  in  question  is 
ascertained. — C.  H.  B. 


A  Scarlet  Liquid  for  the  Treatment  of  Negatives  in  the 
Art  of  Photography,  by  3Ieans  of  which  Liquid  Clouds 
can  Ik'  ?nade  and  many  other  Useful  and  Artistic  Effects 
produced.  H.  H.  Beale,  Reading.  Eng.  Pat.  16,238, 
October  13,  1890.     6d. 

A  transparent  scarlet  solution,  which  the  author  calls 
"  non-actinine,"  and  which  is  used  for  blocking  out  skies, 
strengthening  shadows,  working  in  clouds,  and  otherwise 
improving  photographic  negatives.  It  does  not  dry  very 
rapidly,  and  hence  lends  itself  to  modification,  such  as 
softening  off  the  edges,  &c,  after  it  has  been  applied  to  the 
glass.  When  once  dry  it  withstands  the  ordinary  wear  and 
tear  to  which  a  negative  is  subjected,  but  can  be  removed  by 
treatment  with  water.  The  preparation  is  usually  applied 
to  the  back  of  the  negative,  but  may  also  be  put  on  the  face 
of  the  film,  provided  that  the  latter  has  not  been  varnished. 
375  grains  of  good  gelatin  are  cut  into  pieces,  and  allowed 
to  soak  for  several  hours  in  1  pint  of  pure  (not  necessarily 
distilled)  water.  It  is  then  melted  by  the  application  of  a 
gentle  heat,  and  150  grains  of  good  aniline  red,  75  minims 
of  prepared  ox-gall,  and  about  10  drops  of  creosote  are 
added.  When  all  the  materials  are  thoroughly  mixed  the 
liquid  is  strained  and  bottled. — C.  H.  B. 


Improvements  in  Photographic  Films.    A.  J.  Poult,  London. 
Erom  G.  Eastman,  Rochester,  U.S.A.     Eng.  Pat.  19,658, 
December  2,  1890.     8d. 
Films  composed  of  nitrocellulose,  camphor,  and  other  sub- 
stances, and  coated  with  gelatinobromide  emulsion,  bulge 
|   and  buckle  owing  to  the  greater  contraction  at  the  edges, 
a  result  believed  to  be  due  to  the  evaporation  of  the  solvents. 
If,  however,  the  film  is  protected  by  coating  it  on  both  sides 
with  a  "  sealing  coating  "  of  gelatin  or  similar  material,  the 
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contracting  and  buckling  i-  almost  completely  prevented. 
The  back  --aline  coating  i-   preferably  of  translucent   or 

iranl  gelatin  mail.-  insoluble  by  the  addition  of  a 
suitable  quantity  of  chrome  alum.  Tin-  front  coating  may 
1,.  of  the  -ami-  kind,  bat  the  sensitive  gelatmobromide 
emulsion  itself  answers  the  same  purpose.  One  method  of 
preparing  the  film  i-  t"  coal  a  waxed  glass I1'-"*-  "'!'■  geUrtin 
mixed  with  chrome  alum,  ami  when  thi-  is  dried  ii  i-  flooded 
with  tin.-  solution  of  nitrocellulose  and  camphor.  A 
a-  the  solvents  have  evaporated,  and  tin-  film  i-  dry,  it  is 
.  itmobromide  emulsion,  dried  in  the 
usual  way,  and  stripped  from  the  glass.  The  film  support 
may  be  mad.-  without  camphor,  and  with  substitutes  for  the 
llulose;  the  gelatin  may  be  replaced  bjr  albumen 
madi  insoluble  in  water  when  dried,  and  the  precise  method 

■  ii);  and  stripping  the  films  may  be  varied. — C.  II-  15. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

On  the  Determination  of  the  Strength  of  Various  High 

I  W.    Walk.-     (  I  ii-'  i  '  U.8 

.wtill.T\  School  Laboratorj  )•  J.  Amer.  Chem,  Soc  1890, 
12,  25ft  -274. 
'I  in  author  ha-  compared  the  action  of  a  number  of 
"high"  explosives  with  that  of  nitroglycerin  on  theQuinan 
•■-.  'I'la-  apparatns  consists  of  (1)  a  heavy 
cast-iron  base,  into  which  is  lei  a  Bteel  plate  ii 1 1 — 1 »  with  it- 
upper  surface  i  c_'i  a  piston  of  tempered  Bteel,  4  in.  in 
diameter  and  5  in.  in  length  (12j  lb.  in  weight)  moving 

up  and   down   between  four  vertical   wrought-iron 
guides  fixed  into  the  iron  base  at  points  on  a  circumference 

•I   in.  in  dia tor;  in  the  top  of  tin-  piston  is  a  cavity  in 

which  the  explosive  is  placed;  (:'•)  a  Bhol  of  tempered  steel 
l  in.  in  diameter,  10  in.  in  length,  weighing  :ti'.  lb.,  ami 
bored  through  tin-  axis  •  capped  fuse,     in  testing 

..-.'..-.  a  cylindci  of  lead  i-  placed  between  the  piston 
and  the  steel  plat.-,  the  explosive  is  put  I  of  the 

piston,  the  shot  lowered  gently  over  it,  thi  i  ted  and 

fired  t roin  the  rap.  When  the  charge  explodes  tin-  -hot  i- 
thrown  o  it  and  the  lead  crushed.  Quinan  determines  the 
number  of  foot-pounds  necessary  to  produce  different 
amount-  of  compression  and  plot-  a  curve  with  root-pounds 
a-   ah-  ons   a-   ordinaten   in    order    to 

..  don.-  which  corresponds  to  a  given  com- 
pression -.  In-  assumes  the  "  strength  "  of  the  explosive  to  be 
measured  by  thi-  amount  of  work.  The  author  was  unable 
to  use  tin-  instrument  in  thi-  way.  ami  ha-  only  measured 
the  compressions  prodi I.     11.-  thinks  the  results  given  by 

age  are  trustwortb]  in  the  case  of  "  high  "  explosives, 
i\...  tin.-.-  in  which  the  reaction  takes  place  veryrapidly,  hut 
it  i-  practically  useless  foi  slower  explosives. 

..f  a  unit. .mi  quality  was  obtained  and  was  made 

flinders   l  in.  in  diameter,  1  in.  in  height,  and  having 

i  weight  of  145*729  grms.,  the  differences  in  weight 
between  dim  rem  cylinders  nol  10  to  15  mj 

The  standard  nitroglycerin  was  made  by  mixing  t\\<>  parts 

of  IIMi,  (sp.gr.  1  *50)  with  four  parts  ii  -  rsl  i. 

and   then   adding   to   tlie   mixture   with    constant 

agitation    l    i  ■ ally    pure   anhydrous  glycerin. 

After  total  conversion  int..  the  nitric  ether,  the  latter  was 

i.im  all  traces  <>i  acid,pourcd  into  a  ghu 
with  distilled  water  anil  left  for  -i\  weeks   until   it   became 
qnitc  Iran-parent  and    in  appi  trance  .  sadly    similar  to  pure 

ii       II..   nr  hi  strength  from  day  iii 

day     until     thi-      -  .la. I,   hut    it     thi 

permanent  prop,  i 
The  weight  of  explosive  taken  a-  the  charge  wasin  all 
\   Pull   i.  cord  ..f  the  mode 

..    explosive,     and     ..I     lie 

expert ni-  is gi von  i  thoj  are  summarised  in  the  following 

table. 

Tho  diminution  in  the  height  of  the  cylinder  produced 
by  nit i  -  .all..l  100,  the  rat f  the  diminu- 

tion produced  h_\  any  other  explosive   to  tin- diminution   i- 
uider  the  eoluinn   "  I  <■■  gib." 


Name  of  Explosive. 

Diminution 

n  Height 

of  Cylinder, 

expr 

in  Inches. 

Older 

of 

Strum-Ill. 

1.  Explosive  -gelatin   made  from  nibro- 
<  rin  alter  the  Vbnges  pro 

U-5S0 

1W17 

0'08S 
0-551 

lllti-17 

:i.  Nitroglycerin   (made  Nov.   ill,  1889, 
.6,1890). 

100-00 

D'S09 

o.  Nitroglycerin    (made   Jan   29,  1890, 
tested  on  same  .lay.  I'.S.N.  T- 

0*009 

88*38 

8,  Bxploslve  gelatin  (made  d i  nitro- 

gfyrerin  No. 

0*460 

88*98 

7.  Gun                   B.N.  Torpedo  E 

0*469 

ir  IBS 

83*18 

ii.  Nitroglycerin    (made   a rdhut    to 

Hm-  Prenon  pr*-----  and  tested  on 

til..-  -run.'  day;. 

0*461 

si--:. 

In.  Bon-cotton  <  made  in  Artillery  School 

■lory). 

0*448 

81-81 

li.  Dynamite  No.  l 

n-  148 

Mai 

0*467 

T'.r.T. 

ir  U9 

77--.; 

IS.  Oxonlte   (picric  ami    (used  before 
n.  ii.        led). 

0*878 

.-  .1 

0*SS4 

64*94 

■a-p-ck 

D'SK) 

81*71 

||'3]3 

60'  18 

0*381 

80*18 

•1-2.  Volney's  powder.  No.  1 

6*388 

58*4S 

••;.  v*olney*a  powder,  No.  1 

0*884 

0*280 
0*877 

0-275 

,ri:,;, 

50-87 

18*91 

•JS-KI 

uthor  has  confirmed  hi-  table  of  ordi  i-  <.'  strength 
id  measurements  of  the  amount  of  work  done  by 

-  -  ..I  substance  proportional  to  the  Dumber  in  the 
third  column  (details  nol  given).  II.-  considers  that  his 
experiments  dispose  of  the  claims  put  forward  fornewly 
invented  explosives,  -aid  to  be  "stronger"  than  Ditto 
glycerin,  though  thej  may  he  made  capable  of  doing 
"  more  mechanical  work  "  by  the  admixture  of  some  foreign 
inert  ingredient,  or  change  of  physical  state.  He  quotes  an 
official  report  of  Professoi  C.  I.  Munroe,  which  points  out 
"thai  1  lb.  ..f  pur.-  nitroglycerin  was  found  to  exert  only  Ml 

per  cent.  ..i   tho  intensity  of  acti •)   ,'  lb.  absorbed  by  an 

in.  it  substam  ihr)  which  can  add  nothing  to  the 

beat  or  gases  developed."-    I'.  .1.  II. 


Vi        ipplication  for  Calcium    Plumbate.      ('•.   Kassner 

Chem.  Iml.  1890,13,  892—898. 
Cm.  n  ii  plumbate  i-  recommended  a-  a  substitute  for  lead 
peroxide  in  paste  for  tipping  matches,  inasmuch  as  it  offeifl 
mam  advantage*.  Firstly,  in  it  the  lead  peroxido  is  mora 
intimatelj  mixed  and  distributed,  and  is  consequently  more 
..,  than  in  tin-  uncombincd  -late;  then  the  high!)  basic 
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character  of  the  lime  comes  into  play,  and,  promoting 
combination  with  the  acid  products  of  combustion,  reduces 
objectionable  fumes  ;  again,  the  cementing  property  of  lime 
is  evinced  when  moistened  calcium  plumbate  is  exposed  to 
the  air,  so  that  a  match  paste  containing  it  "  sets  "  to  a 
certain  extent  of  its  own  accord,  and  so  requires  less  of, 
and  results  in  a  saving  in,  the  ordinary  cementing  materials 
employed.  Finally,  its  cheapness  is  regarded  as  the  greatest 
advantage,  made  as  it  is  with  utmost  facility  by  merely 
heating  a  mixture  of  lime  and  lead  oxide  in  a  muffle  with 
free  access  of  air.     (See  also  this  Journal,  1890,  187.) 

— D.  A.  L. 

The  Preparation  of  Cotton-Waste  for  the  Manufacture  oj 
Smokeless  Pomder.  A.  Hertzog.  Centrbl.  f.  Textil.  Ind. 
1890,  21,  9^5. 
The  military  authorities  require  a  cotton  which,  when  thrown 
into  water,  sinks  in  two  minutes  ;  when  nitrated,  does  not 
disintegrate;  when  treated  with  ether,  yields  only  0-9  per 
cent,  of  fat ;  and  containing  only  small  traces  of  chlorine, 
lime,  magnesia,  iron,  sulphuric  acid,  and  phosphoric  acid. 
The  waste  from  the  spinning  machines  and  the  looms  is 
boiled  with  soda-lye  under  pressure,  washed,  bleached  with 
chlorine,  washed,  treated  with  sulphuric  or  hydrochloric 
acid,  washed,  centrifugaled,  and  then  dried.  When  the 
cotton  is  very  greasy  it  is  first  boiled  with  lime-water.  The 
loss  in  these  treatments  varies  largely  ;  for  example  :— 
Moisture,  3 — 15  per  cent. ;  packing  and  in  transit,  2—5  per 
cent.  ;  boiling  and  washing,  5 — 40  per  cent. ;  bleaching, 
1-5—20  per  cent.— A.  L.'  S. 


PATENTS. 


Improvements  in  Percussion  Fuses  for  Explosive  Pro- 
jectiles. A.  Martin,  Birmingham.  Eng.  Pat.  18,738, 
November  22,  1889.  8d. 
This  specification  describes  a  form  of  fuse  in  which  the 
striking  pin  is  so  held  in  position  in  a  weighted  plunger 
that  it  cannot  act  on  the  priming.  On  the  gun  being  fired 
the  plunger  slips  back  over  the  pin,  and  then,  when  the 
projectile  meets  an  obstacle,  the  momentum  of  the  plunger 
carries  the  striking  pin  along  with  it  by  a  special  device,  and 
thus  the  priming  is  fired.  The  fuse  is  fixed  to  the  base  of 
the  projectile.     Drawings  illustrate  the  arrangements. 

— W.  M. 


Improvements  in  Treating  and  Using  Explosives  whereby 

the  Flame  produced  is  Controlled  and   Quenched.    A.  T. 

Cocking,  Kotherham.     Kng.  Pat.   19,935,  December  11, 

1889.     6d. 

Small  blocks  of  a  plastic  substance  formed  of  5  parts  of 

water  and  1  part  of  either  starch,  soap,  gelatin,  glue,  or  Irish 

moss,  and  a  chemical   such  as  oxalic  acid  or  ammonium 

chloride  in  sufficient  proportion,  are  placed  in  the  bottom  of 

the  bore-hole,  and  on  top  of  the  cartridge ;  the  hole  is  filled 

in  the  usual  manner.     Or  the  solution  of  fire-extinguishing 

chemicals   may  be    absorbed   in   an   envelope   of  wool    or 

flannel  and  the  cartridge  placed  in  it,  and  fired  while  the 

composition  is  in  a  damp  state. — W.  M. 


Improvements  in  Percussioii  Fuses  for  Explosive  Projectiles. 

A.  Martin,  Birmingham.     Eng.  Pat.  19,971,  December  11, 

1889.  8d. 
This  is  an  improvement  on  Eng.  Pat.  18,738  of  1889  (see 
above  ),  the  main  feature  of  which  is  the  adaptation  of  the 
fuse  to  the  point  or  head  of  the  projectile  instead  of 
the  base,  a  passage  being  left  through  the  striking  pin  to 
afford  communication  between  the  priming  and  the  explosive 
charge. — W.  M. 

Apparatus  for  Cutting  into  Lengths  and  Delivering 
Smokeless  Explosive  or  other  Plastic  Material  which 
has  been  Moulded  through  a  Die.  E.  W.  Anderson, 
Erith.     Eng.  Pat.  20,286,  December  17,  1889.     lid. 

This  apparatus,  which  is  preferably  fixed  to  the  machine 
used  in  pressing  out   the   explosive  in  the  form  of  rods  or 


cord,  consists  of  an  endless  belt,  suitably  supported,  on 
which  are  attached  at  proper  intervals,  according  to  the 
length  of  rods  required,  narrow  knives  standing  across  the 
width  of  the  belt.  The  explosive,  as  it  issues  from  the  die, 
is  delivered  on  to  this  belt  and  carried  forward.  The  belt 
passes  between  two  rollers,  or  a  roller  aud  fixed  block  so 
arranged  that  at  this  point  the  rod  or  cord  of  explosive  is 
cut,  and  passing  on  is  removed  from  the  belt. — W.  M. 


Improvements  relating  to  Machines  or  Apparatus  for  the 
Manufacture  of  Explosives,  and  for  similar  Purposes. 
H.  S.  Maxim,  Westminster.  Eng.  Pat.  1951,  February  5, 
1890.     Is.  Id. 

This  invention  relates  to  the  manufacture  of  explosives  in 
grains  from,  for  example,  gun-cotton  dissolved  in  acetone, 
and  the  object  is  to  carry  on  manufr.cture  continuously  iu 
a  machine  in  which  all  the  operations  are  effected  automati- 
cally. The  gun-cotton  and  solvent  are  introduced  into  the 
hopper  of  the  machine,  and  then  pass  into  a  cylinder  iu 
which  the  ingredients  are  thoroughly  mixed  by  means  of 
knives  arranged  helically  on  a  shaft ;  the  mass  is  thus  also 
pressed  against  the  end  of  the  cylinder  remote  from  the 
hopper  and  through  devices  for  forming  the  material  into 
slips  and  cutting  these  into  grains.  Numerous  drawings 
accompany  the  specification. — W.  T  I. 


Improvements  in  or  relating  to  Lucifer  Matches.  W.  P. 
Thompson,  Liverpool.  From  J.  Hess,  Antwerp,  Belgium. 
Eng.  Pat.  1995,  February  6,  1890.     4d. 

The  invention  consists  in  placing  on  different  parts  of  the 
same  match  the  two  compositions,  which,  used  iu  ordinary 
safety  matches,  are  placed  the  one  on  the  box,  and  the 
other  on  the  match.  To  strike  a  light,  this  improved  match 
is  broken  in  the  middle  and  the  two  ends  rubbed  together. 

— W.  M. 


Improvements  in  the  Manufacture  of  Explosives.  J.  V. 
Johnson,  London.  From  C.  Pieper,  Berlin,  Germany. 
Eng.  Pat.  2547,  February  17,  1890.     6d. 

Nitrocellulose  alone  or  mixed  with  potassium  nitrate 
camphor,  &c,  is  first  gelatinised  by  kneading  with  a  suitable 
solvent  until  the  mass  has  become  quite  plastic.  When 
this  mass  is  stirred  in  a  warm  liquid  or  vapour  which  does 
not  act  chemically  on  it,  it  splits  up  into  grains.  The 
author  preferably  employs  water  or  steam.  The  excess  of 
the  solvent  is  removed  by  boiling  the  explosive  in  water  or 
other  liquid,  and  it  may  be  recovered  by  condensation. 

— W.  M. 


Improvements    in    Percussion    Fuses.      H.    A.    Schlund, 
Birmingham.     Eng.  Pat.  2769,  February  20,  1890.     6rf. 

"  The  invention  relates  to  further  improvements  in  per- 
cussion fuses  of  the  kind  described  in  the  specification  of 
patent  No.  112  of  1886  for  use  with  shell  torpedoes,  and 
the  like,  the  object  of  the  present  invention  being  to  adapt 
the  principle  of  the  fuse  described  in  the  said  former 
specification  No.  112  of  1886  to  fuses  that  are  screwed  from 
the  outside  into  the  base  of  shells,  and  also  to  produce 
more  uniform  results  in  the  working  of  the  fuse." 

For  particulars,  the  original  specifications  and  drawings 
must  be  consulted. — W.  M. 


Improvements  in  Explosive  Shells.     H.  P.  Merriarn,  New 
York,  U.S.A.     Eng.  Pat.  10,170,  July  1,  1890.     Is.  Id. 

This  "  invention  relates  more  particularly  to  mechanical 
devices  whereby  the  explosive  material  projected  in  the 
shell  is  detonated  instantaneously  or  at  an  interval  succeeding 
the  initial  concussion,  according  to  the  nature  of  the  target. 
In  the  event  of  impact  upon  a  solid  target  the  immediate 
detonation  of  the  explosive  charge  is  provided  for ;  whereas 
in  event  of  immersion  an  element  of  delay  in  the  action  of 
the  detonator  is  allowed,  whereby  the  projectile  may  become 
submerged  beneath  a  hostile  vessel  or  other  floating  object 
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before  exploding."     For  i|.i.nN  the  criminal  specification 
must  l  -  of  drawing* 

ami  fifrj  .-. — W.  M. 


Improeament*  i«     Apparat*               '  harging    Metallic 

Cart          I  u  n  1//1  Liquefied  Carbonic  Acid  Gat  unit 

in  M-   '  t   tuch  (  art           '                 ! '   ' 

Paril  10,308,  Jnlj  3,  1890.     - 

Tin-,  [ureal  it,  1 1,050  of  1889, 

ipparatus  whereby   the  ohm. 

1 1  with  liquid  carbonic   acid   gas  <-.m  be 

r.ipi'I  and  certain  manner.    The  original 

ation     must     be    consulted    fur    particulars.       It    is 

■Uiiitraled  bj  drawing*. — W.  M. 


/  /  '  'ompounds.     .1.  8. 

Bng.    Pat.    18,519,  November   17, 
Id. 

I'n  in.    acid  1-  first   melted  and  thin  lufficient  sawdust  or 

other  absorbent  added  t<»  take  up  all  tin-  melted  acid. 

Thii  ma--  i-  then  mixed  with  more  untreated  sawdusl  anil 

isiura  nitrate,  and  finally  ralphor 

I.     After  thorough  mixing  and  drying  the  explosive 

ly  for  use.     It  is  stated  that  'j  ../..if  "treated  saw- 

ntains  about    1  11/.  1  drms.  of 

The  following  proportions  an  recommended:— 

Lb.  117.  Drm. 

Tm»l.il  sawtiu-t 0  9  1 

iwdusl 0  :  i  <> 

Nitral                    :i  11  0 

ilpbor ii  10  11 

:.     ■;     ■_■ 

~ -W.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

!/'/•  {RATI  S 
Apparahu  for    Fractional    Distillation   under   Reduced 

H    '■'■  Dus.     Her.  23,  89 

1  «iili  tin-  appai. .in,  it   i,  very  convenient  ti> 
1  nt  fur  preventing  backfloW  of  wati 
mp.     Sui  h  .in  arrangi  mi  nl   ii   shown  in  si  ction  in 
Fig.  1. 

FSg.  I.  2. 


It  is  of  glass  ami  consists  of  two  parts  A  and  li.  The 
ttended  portion  0  of  A  is  pierced  in  tin-  >i.lo  with  a 
small  hole  o,  covered  by  means  of  a  piece  of  rubber  tubing 
cut  a-  shown.  A  is  connected  « ith  the  vessel  to  be  exhs 
It  is  fastened  by  rubber  tubing  to  the  pump.  When  the 
pump  i-  working  A  ami  Hare  sucked  together  ami  tin-  joint 
i-  kept  air-tight  by  means  of  a  rubber  ring  r;  the  air  from 
the  vessel  on  .  baustion  escapi  s  easily  from  o,  but 

supposing  water  to  -nek  hack  from  the  pump  the  connec- 
tion  at    r  immediately   gives    way,   and   furthermore   the 
■  I.  i.«  immediately  closed  by  externa]  pressure 

The  actual  apparatus  for  the  distillation  is  shown  iu 
Fig.  -2. 

Inn.  the  neck  of  a  hell-jar  is  fitted  a  rubber  stopper, 
through  which  passes  the  suction  tube  C;  fitting  into  C  by 
1  ol  a  rubber  ring   is  the  glass  tube  B,  so  bent  that 

bj  merely  turning  it  round  its  lower  end  may  he  brought  in 
turn  net  the  mouth-  of  a  Dumber  of  test  tubes  arranged 
le  in  the  hell-jar.  Into  Ii  til-,  by  means  of  another 
ruhli.  1  ring,  the  adapter  A.  which  i-  attached,  a-  shown,  to 
1  of  the  apparatus.  It  is  advisable  to  have  a 
rubber  tube  pushed  over  the  upper  wide  end  of  11,  ami  also 
over  A  ami  (..— T.  L.  li. 


A  JVi      ,'  Mr  Thermometer  for  Technical  Purposes. 

A.  II.  Sabine.  .1.  Amer,  1  hem.  Soc.  1890,  12,  877—882. 
Description. — A  Bulb;  1!  Safety  chamber  for  air  anil 
mercury i  ('  Cylinder  till. .1  with  mercury;  1>  Air  pres- 
Bure-ga  i  apillary  tube;  6"     Piston  with  screw  to 

force    mercury   from   c  ;    ,    y     Horizontal    line   showing 
content  level  of  mercury  in  capillary  tube  ami  gauge  ;_'las-. 


••  >.i  1 

inn  \\  .  1 1  1 

Pi  m,  " 


Ait- mi  ir  ,   ri>  11 

•  I      DlBTILI   I.TH.V 
I   MO  U     Kl 


\   \i»   Form  01  Ajb  Tin  ruokbtkb. 

The  bulb  A  i-  a  cast-iron  vessel  of  lfin  cc.  capacity, 
communicating   by  the   capillary   glass   tube    K  with   the 
cylinder  B  filled  with  mercury,  the  piston  chamber! 
the  com;  1   manometer  D.     The  vertical  capillary 

tube  i-  connected  to  the  iron  vessel  In  an  asbestos  packed 
joint.     In  order  to  di  termiue  the  temperature  of  a  cl 
A  i-  introduced  into  it.  the  resl  of  the  apparatus,  with  the 

exception  of    the    capillary   tube,  being   ..t    tl 

temperature,  and  tho  mercun    is   brought   to  n  fixed  point 

00   the   tube  V.  \<\  mean-  of  the  piston  ami  the   moveable 

air  gauge  !>.  which  1-  connected  to  the  r.  -1  ..t  Ihc  system 

bj  a  pii  cc  of  1  [Tie  mercury  in  I)  and  in 

li  being  at  the  same  height,  Ihc  pressure  in  A  must  be  equal 

to  the  pressure  of  the  air  in  the  uppei  part  of  l>.  and  this 

■-  known  from  the  diminution  in  its  volume;  its 

temperature  i-  indicated  by  mean-  of  an  internal  thenno- 

1    the  pressure  of  the  air  is 

1    '■   whi  iM   ,1,  greet 

Centigrade,   or   to  (489  •  I  1   where  /    i-  the  temperature 

in  degrees  Fahrenheit,  the  volume  being  constant,  we  can 
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calculate  the  temperature  from  this  pressure  approximately, 
by  assuming  the  volume  of  A  to  be  constant,  and  neglecting, 
in  the  first  instance,  the  small  expansion  of  the  iron.  We 
get  a  second  and  nearer  approximation  by  (1)  using  the 
first  series  of  numbers  obtained  to  calculate  approximately 
the  expansiou  of  the  iron  vessel,  and  then  (2)  allowing  for 
this  increase  of  volume  in  the  calculation  of  the  temperature. 

—P.  J.  H. 


Determination   of   the   Solubility   of  Salts.    F.   Rudorff. 
Zeits.  f.  augew  Chem.  1890,  G3:S— 634. 

In  determinations  of  the  solubility  of  salts  the  great 
difficulty  is  the  filtration  of  the  small  sample  at  the  desired 
temperature.  This  may  be  conveniently  effected  by  the 
apparatus  shown  in  the  figure. 


The  Solubility  of  Salts. 

The  small  bottle  A  has  a  height  of  4  cm.  and  is  2  cm. 
in  diameter  at  the  bottom;  it  is  provided  with  a  ground 
stopper.  B  is  a  doubly-bored  cork,  through  one  hole  of 
which  passes  a  narrow  glass  tube  C,  open  at  both  ends, 
through  the  other  a  small  tube,  the  upper  opening  of 
which  is  covered  with  a  piece  of  cambric  ;  over  this 
passes  a  rubber  tube  D,  into  which  fits  the  glass  rod  E. 

A  standard  solution  of  the  salt  under  examination  is 
made  in  a  wide  test  tube  at  a  temperature  which  is  higher 
than  the  temperature  of  determination ;  the  test  tube, 
with  contents,  is  then  placed  in  a  beaker  of  warm  water, 
kept  warm  on  a  sand-bath.  The  contents  of  the  test  tube 
cool  down  to  the  temperature  of  the  water  in  the  beaker, 
and  then  the  apparatus  above  described  is  used  for  agitating 
the  solution  under  examination.  A  little  of  the  solution  is 
allowed  to  flow  into  the  rubber  tube  and  so  on  to  the 
cambric  filter  b}r  momentarily  removing  the  glass  rod. 
The  upper  portion  of  the  apparatus  is  replaced  by  the 
ground  stopper,  and  the  bottle  exterior  is  freed  from 
adhering  solution  by  means  of  water.  From  the  weight 
of  the  filtered  solution  in  the  bottle  and  the  amount  of 
salt  in  such  solution,  the  solubility  is  easily  ascertained. 
A  series  of  determinations  at  different  temperatures  is  very 
conveniently  made  with  this  apparatus. — T.  L.  B. 


Neio    Fonn    of    Apparatus  for    the    Determinatioji    of 
Methoxyl  (OCJr73).     L.  Ehmann.     Chem.  Zeit.  14,  17G7. 

This  is  a  modification  of  the  apparatus  devised  by  Benedikt 
and  Griissner  (this  Journal,  1890,  735)  for  the  determination 
of  methoxyl,  by  means  of  which  several  determinations  can 
be  made  at  once,  and  in  which  the  cooling  with  a  current  of 
warm  water  is  dispensed  with. 

The  estimation  is  carried  on  in  exactly  the  same  way  as 
in  the  original  form  of  the  apparatus.  The  decomposition 
takes  place  in  the  flask  F,  to  which  the  absorption  bulbs 
B  and  0,  which  are  tilled  with  water  and  red  phosphorus, 
are  connected  by  the  bent  tube  r.  These  bulbs  are  kept  at 
a  constant  temperature  in  the  copper  water-bath/,  which 
can  be  arranged  to   accommodate  several  pairs  of  bulbs  ; 


they  are  supported  by  the  clamp  screw  S,  and  the  screws 
k,  I;,  which  also  serve  to  hold  the  thermometer  and  the 
temperature  regulator  R.  The  tube  s  leading  from  the 
absorption  bulbs  is  fitted  by  means  of  a  cork  into  a  second 
tube  widened  out  at  the  end,  as  shown  in  the  Figure,  and 
this  latter  dips  into  the  silver  nitrate  solution;  the  object  of 
this  arrangement  is  to  avoid  the  troublesome  cleaning  of  the 
tube  s. 


Apparatus  for  the  Determination  of  Methoxyl. 

1/  is  a  special  form  of  condenser  to  be  placed  above  the 
evolution  flask  F  in  the  case  of  specially  volatile  substances. 

— C.  A.  K. 


Apparatus  for    Gas   Analysis.     J.   J.   Morgan.     English 

Mechanic  and  World  of  Science,  October  31,  1890. 
J.  Parry  has  arranged  an  apparatus  for  analysing  producer 
and  other  gases.     It  is  a  modification  of  Hempel's  apparatus 

Fig.  1 .  Fig.  2. 


Apparatus  for  Gas  Analysis. 
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(this  Journal,  1885,  l«  illy  differing  from  it,  as 

will  1h-  readily  im,o  m  Ihe  accompanying  diagram, 

in  that  ihe  measuring  tube  for  the  gaa  is  Burrounded  by 
irator.  Fig.  1  represent*  the  measuring  tube  corresponding 
to  Hempel'e  burette.  Fig.  2  represents  the  absorption 
apparatus  corresponding  to  Hempel's  simple  absorption 
pipette.  Fig.  8  represents  the  apparatus  employed  in  the 
determination  of  the  hydrogen  by  explosion  similar  to 
II.  in  p.  I's  explosion  pipette. —  K.  E.  M. 


Wood-Wool  Abtorption  Plate*.    W.Camerer.    Zeits.  Anal. 

29,  5"C- 

Plates  for  rapidly  drying  Biters  or  preparations  an-  usually 

made   "f  earthenware   or  gypsum.     Tin-   author   has  had 

which  better  serve  the  purpose  intended,  made  from 

wood-wooL     Sometimes  tin-  plates  are  made  with  a  surface 

of  cellulose  which  makes  a  be ther  surface.     Buch  plates 

have  been  in  use  for  lj  years,  and  have  remained  in  good 
order.     Tbev  cost  from  20— 40  pfennigs  (-''</.  to  ."></  )  each. 

— H.  S.  P. 


/  \  ORGANIC   CHEMISTRY.— 
QUALITATI]  1 

A  Simple  '/'.  it  for  Tar  Products  in  Ammonia.     B< 
"  Pharm.  /..it.  1890,  35,  B94. 

h-  ami  1  unhurtarry  impurities  be  carefully  poured 

<m  the  surface  of  crude  nitric  acid,  an  intense  eosin  colour 
«ill  be  formed  at  the  line  of  demarcation  of  tin-  two  li,pi i<ls. 

— II.  T.  P. 


TNORG  1  V/«    CHEMISTRY.— 

ill    1  w  //  1  //i  /  . 

Estimation  of  Vanadic  Acid  in  Vanadotungstates. 
\.  Rosenheim.     Ber.  23,  8808—8210. 

i:,.iin  m:».  11  has  stated  (Ber.  23,  8060)  that  the  violet 

colouration,  produced  in  the  reduction  of  solutions  of  vanado- 

tungstates  containing  phosphoric,  with  sulphurous  acid,  is 

to  the  '-  the  tungstic  acid  existing  in 

solution  as phosphotungstie  acid;  in  1 1  of  this  statement 

a  solution  of  vanadium  tetroxide, 
from  which  the  sulphurous  acid  has  been  completely 
expelled,  gives  a  viol  ition  with  phosphotungstates, 

the  cause  of  which  is,  he  says,  according  t"  the  author,  a 
partial  reduction  of  the  tungstic  acid. 

author  denies  having  stated  that  sulphurous  acid 
reduces  tungstic  acid,  and  proceeds  to  show  that  the  violet 
colouration  produced  in  the  case  quoted  by  Bothenbach  is 
due  to  the  reduction  of  the  tungstic  acid  by  the  vanadium 
letroj 

When   equal   voli 1*   of    solutions  oi  phosphotangBtic 

id  of  different  concentration  are  treated  with  equal 
quantities  of  .1  vanadyl  solution,  a  violet  colouration  is 
produced  in  the  cold,  and  the  colour,  which   varies  from 

inganate  t.>  a  "lull 
grey,  1-  the  more  intense  the  larger  the  quantity  of 
tungstie  acid  present.  When,  on  the  other  hand,  vanadyl 
solutions  of  different  concentration  are  mixed  with  equal 
quantities  of  a  solution  of  phosphotungstie  acid,  there  is  no 
difference  in  the  intensities  .>!  the  colourations  produo  d. 

This  reaction  between  tungstic  acid  and  vanadium  tetroxide 
is  without  influence  on  the  results  when  vanadie 

with  potassium  permanganate  in  presence  "t  tungstic 
acid,  because  the  oxidation  of  the  vanadyl  compound  is 
compensated  bj  the  reduction  of  the  tungstic  acid  ;  th<  1  nd 
1,1  the  reaction  i~.  however,  10  difficult  to  observe  owing  to 
the  violet  colour,  that,  as  Friedheim  has  shown,  the  results 
obtained  by  different  observers  may  differ  bj  a-  much  as 
1  per  ■■•■nt.  Friedheim's  direct  method  (Bier.  23,  858) 
for  the  separation  of  tungstie  acid  and  vanadic  acid  is, 
therefore,  t<>  be  preferred  to  Gibbs'  and  the  author's  indirect 
-F.  8.  K. 


Determination  of  Nitrogen  in  Nitrates.     A.  SQllwald. 
Chem.  ZeJt  14,  1678. 
Tm:  anthor  compares  Jodlbauer's  method  with  Fa 

I,  and  concludes  that  while  equally  accurate  the  latter 
being  the  simpler  of  the  two  is  decidedly  preferable. 
-  in,  tin  1.1  consists  in  dissolving  0*5  frrm.  of  saltpetre 
in  15  cc.  of  sulphuric  acid  containing  6  per  cent,  of  Balicylic 
acid.  5  grms.  ol  sodium  thiosulphate  are  now  added,  and 
after  the  completion  <if  the  reaction,  mercury  and  10  cc. 
pure  sulphuric  acid.  The  following  modification  of  Jodl- 
bauer's  method  is  also  described.  0*5grm.of  Baltpetre  or 
1  gnn.  nf  the  nitrate  mixture  are  moistened  with  0"5  cc.  of 
water.     25  cc.  of  a  mixture  containing  20  grms.  of  phenol 

to  500  grms.  Of  Sulphuric  acid  are  now  slowly  added,  and 
is  hen  all  is  dissolved,  'J '  a  grills,  of  zinc  powder.  After 
15  minutes,  mercury  is  added  and  tlie  mixture  heated.  To 
prevent  loss  of  ammonia  during  distillation  the  tube  of  the 
condenser  is  allowed  to  dip  under  sulphuric  acid. — A.  K. 


//  ermination  of  Nitrogen  in  Nitrates.  A.  SQllwald. 
Chem.  Zeit  14,  1748. 
Fosrsteb'g  method  of  determining  nitrogen  in  Chili  saltpetre 
has  the  disadvantage  that  the  latter  substance  does  not 
readily  dissolve  in  the  mixture  of  salicylic  and  Bulphuric  acids, 
The  author  prefers  to  use  a  modification  of  Jodlbauer's 
method  (see  previous  abstract). — A.  R. 


'I'h,  Use  of  the  Gooch   Crucible  as  u  Silver   Voltameter. 
M.  I.,,,  b.    .1.  Amer.  Chem.  Soc  1890, 12,  BOO— 801. 

In  order  to  avoid   loss  of   Bilver  by  the  washing  of  the 

deposit   in  a   voltameter,  tie-  author   uses   a 

of  the  Gooch  crucible.     A  rather  tall  and  narrow  platinum 

crueihle    perforated  at    the    hottoin    is    lifted    into    a    iilass 

cup  terminating  in  a  syphon.     The  two  are   united  by  a 

nil. her  tubing  which  Bhould  he  treed  from  sulphur, 

although  there  is  no  real  danger  of  contact  with  the  silver 

solution.    Th,  apparatus  is  tilled  with  silver  nitrate  solution, 

so  that  tie    top  Of    tile  syphon  is    not    quite    reached,  and    is 

then  set   upon  the  stand.    The  crumble   rests   in   a  well- 

tittine  lira--   block  to  which   the    negative  wire    is   attached. 

1  lie  consists  of  a  silver  cone  suspended  within  (he 

crucible  bj  means  of  a  silver  wire  attached  to  a  horizontal 

bar  insillat.,1  from  the  cast-iron  base. 

\\  h.i    the  ,  lectrolysis  is   complete,  the  residual   nitrate  of 

Bilver  can  be  entirely  removed, without  in  anyway  disturbing 

the  deposit,  b}  filling  up  the  crucible  with  hot  water  -,  \<  raJ 

The   crucible    i-    then    detached    from    the   syphon, 

dried  and  weighed, — 1'.  .1.  II. 


ORG  INIC  CHEMISTRY  ^-QUALITATIVE. 

Noti  on  Schiff'i  Beaction.    0.  F.  Midler.    Zeits. f.  angew. 
(hen,.  1890,  634—6 

BOW    t'd  lakes  made  from  magenta  turn  violet  :  the  author 

has,  therefore,  been  led  to  study  the  action  of  certain  resins 
and  their  solvents  on  magenta  solution  decolourised  b] 
sulphur  dioxide.  Different  kinds  of  shellac,  gun  damar, 
gum  benzoin,  and  various  kinds  of  t  in  pent  ine  gave  violet  to 
reddish-violet  colourations.  Methyl  alcohol  gives  n 
colouration,  gradually  increasing  in  intensity  lor  some  time  ; 
on  ipiiekh  boiling  the  violet  is  changed  to  magenta,  which 
011  standing  again  becomes  violet  ;  excess  of  sulphur  dioxide 
decolourises  the  solution.  Ethyl  alcohol  gives  a  reddish  violet 
colouration  :  on  quickly  boiling  it  becomes  of  a  magenta 
ooling  only  Blight  change  take-  placet 
excess  of  sulphur  dioxide  bleaches  the  solution.  Imyj 
alcohol  gives  only  a  faint  reddish  violet.     Glycerin  gives  no 

reaction.      Aldehyde  shows  a  reddish  violet,    turning   darker 
viol,  1  with  a  blue  -hade.      Acetone  produces  s|,,\vl\   a  reddish 

violet.     Oli  c  acid  and  lanolin  give  violet  colon  rations  ;  gum 
no  colouration  whatevt  1 . 
is  ol  sulphur  dioxide  has  no  effect  on  the  resin  lakes, 

neither    arethe-c    affected    hy  heat.      <  In  addition    of   dilute 
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acids  to  a  solution  or  emulsion  of  the  resins  in  borax  solu- 
tion, first  the  resin  lake  is  precipitated,  then  the  excess  of 
resin.  On  addition  of  hydrochloric  acid  the  violet  coloura- 
tion turns  to  blue  and  green,  and  finally  the  whole  becomes 
colourless  ;  neutralisation  with  ammonia  brings  back  the 
original  colouration. 

Methyl  violet  R  and  B  give  similar  reactions  to  magenta. 

Ethyl  violet  gives  no  reaction  with  methyl  and  ethyl 
alcohol,  and  only  a  faint  reaction  with  aldehyde  and  acetone. 

— T.  L.  B. 


Defection    of    Vegetable-wax  in   Beeswax.    H.    Rottger. 

Chem.  Zeit.  14,  1473—1474.     (See  this   Journal,    1890, 

83  and  771.) 
The  author  considers  that  Hager's  method  for  the  detection 
of  Japan  wax  in  beeswax  by  means  of  the  specific  gravity 
unreliable.  Hager's  second  method  is  to  dissolve  0*5  grm. 
of  borax  in  a  test  tube  in  6 — 8  cc.  of  water,  0-3 — 0"4  grm. 
of  the  wax  are  then  added,  the  mixture  boiled  and  allowed 
to  stand,  when  the  wax,  if  pure,  solidifies  and  floats  above 
the  clear  liquid.  In  presence  of  impurities  the  whole 
remains  turbid  and  thick,  (Chem.  Zeit.  14,  606).  The 
results  of  experiments  made  with  this  method  by  the 
author  is  that  with  pure  wax  an  emulsion  is  always 
formed  between  the  wax  and  clear  borax  solution,  and 
that  in  the  presence  of  Japan  wax,  stearic  acid  and 
resin  the  test  is  not  very  reliable  because  the  separation 
of  the  whole  into  layers,  after  heating,  lacks  sharpness. 
With  5  per  cent,  of  either  stearic  acid  or  resin  no  solid 
layer  separates  and  the  whole  forms  a  thick  emulsion.  For 
the  detection  of  small  quantities  of  Japan  wax  or  of  talc,  the 
method  is  untrustworthy ;  in  presence  of  10  per  cent,  of  the 
former  the  whole  of  the  liquid  below  the  crust  of  solid  wax 
appears  as  a  thick  emulsion,  which  only  begins  to  clear  after 
a  few  days. 

The  method  recommended  by  a  Commission  of  the 
German  Society  of  Apothecaries  (Arch.  Pharm.  24,  490) 
is  to  boil  1  grm.  of  the  wax  with  10  cc.  of  water  and 
3  grins,  of  sodium  carbonate  for  a  quarter  of  an  hour 
and  allow  to  cool,  when  the  wax  separates  as  a  crust 
and  the  underlying  solution  remains  only  slightly  cloudy 
in  the  case  of  pure  wax.  But  in  presence  of  impurities 
an  emulsion  is  formed  beneath  the  crust  of  wax.  The 
results  of  the  author's  experiments  by  this  method  show 
that  2  per  cent,  of  Japan  wax,  stearic  acid  or  resin  can  be 
recognised  in  beeswax  by  the  abnormal  character  of  the 
emulsion  formed,  whilst  in  the  case  of  an  admixture  of 
talc  the  test  is  less  delicate,  only  5  per  cent,  being 
recognisable. — C.  A.  K. 


Examination  of  Glycerin  according   to  the  New  German 
Pharmacopoeia.     B.  Jaffe.     Chem.  Zeit.  14,  1493. 

Tite  new  Pharmacopoeia  describes  a  method  of  testing 
glycerin  by  means  of  ammoniacal  silver  solution.  This  has 
given  rise  to  considerable  discussion,  both  as  to  its  value 
and  the  way  in  which  the  test  is  to  be  carried  out. 

Glycerins  which  have  been  merely  decolourised,  and  not 
distilled,  stand  the  test,  and  such  glycerins  contain  almost 
all  the  impurities  of  crude  glycerin.  Furthermore,  refined 
glycerin  with  several  per  cent,  of  arsenious  acid  subsequently 
added  likewise  stood  the  test.  Only  such  products  may  be 
detected,  therefore,  as  are  produced  by  the  distillation  of 
glycerin,  viz.,  formic  acid,  acrolein.  And  yet  even  several 
per  cent,  of  formic  acid  may  be  present  without  any 
reduction  of  silver  solution  being  shown  in  presence  of 
excess  of  ammonia.  Small  quantities  of  acrolein  may  be 
detected  by  the  smell,  and  yet  it  cannot  be  assumed  that 
odourless  glycerins  contain  merely  negligible  quantities  of 
acrolein.  With  regard  to  the  manner  of  carrying  out  the 
test  the  author  asserts  his  absolute  inability  to  obtain 
constant  results. — T.  L.  B. 


Food  Examination.     J.  Pinette.     Chem.  Zeit.  14,  1570 — 
1571. 

Detection  of  Salicylic  Acid  in  Beer. — To  50  cc.  of  beer  in 
a  separating  funnel  are  added  5  cc.  of  alcohol  (to  promote 
separation  of  the  extracting  liquid),  5  cc.  of  sulphuric  acid 
(1  in  10)  and  50  cc.  of  a  mixture  of  equal  volumes  of  ether 
and  petroleum  spirit,  and  the  whole  is  thoroughly  shaken. 
The  ethereal  extract  is  distilled  to  a  small  bulk,  and  the 
residue  is  shaken  up  with  a  few  centimetres  of  water  and  a 
few  drops  of  a  weak  ferric  chloride  solution.  In  presence 
of  salicylic  acid,  the  aqueous  layer  assumes  a  splendid  violet 
colouration. 

Butler  may  be  rapidly  analysed  as  follows : — A  small 
weighing  bottle  containing  a  glass  rod  has  about  5  grms.  of 
butter  weighed  into  it.  About  2  grms.  of  it  are  transferred 
to  a  separator  of  230  cc.  capacity  and  graduated  up  to 
200  cc.  The  remainder  of  the  butter  in  the  weighing-bottle 
is  dried  at  100°  C. ;  loss  of  weight  represents  water.  In 
order  to  facilitate  the  expulsion  of  the  moisture,  small 
quantities  of  alcohol  are  occasionally  added,  and  the  butter 
is  well  stirred. 

100  cc.  of  a  mixture  of  equal  volumes  of  ether  and 
petroleum  spirit  are  placed  in  the  separator  and  shaken 
about  until  the  butter  is  dissolved.  Then  add  20  cc.  of 
alcohol  and  sufficient  water  to  make  the  liquid  nearly  up  to 
the  top  graduation.  The  stopper  is  next  inserted  and  tied 
down  with  string,  and  the  separator  is  thoroughly  shaken 
until  on  resting  for  a  moment  the  top  layer  begins  to 
separate  clear.  The  mixture  is  then  allowed  to  stand  for 
some  time  and  the  volume  of  the  different  layers  is  noted. 
An  aliquot  portion  of  the  ethereal  layer  is  evaporated  to 
diyness,  and  the  residue,  consisting  of  butter  fat,  is  weighed. 
A  portion  of  the  aqueous  layer  is  titrated  for  chlorine  with 
silver  nitrate,  using  potassium  chromate  as  an  indicator, 
the  chlorine  found  being  calculated  into  salt.  The  ash, 
other  than  salt,  is  always  assumed  to  be  0-2  per  cent. 
Then,  100,  less  the  sum  of  fat,  water,  salt,  and  0'2  repre- 
sents organic  matter,  not  fat.  If  the  butter  be  rancid,  the 
acidity  may  be  estimated  by  dissolving  the  residue  from 
tin-  determination  of  butter  fat  in  a  mixture  of  alcohol  and 
ether  (1  :  2),  adding  some  phenolphthalein,  and  titrating 
the  solution  with  decinormal  sodium  hydrate. — H.  T.  P. 


Pyrrol,  a  lieagent  for  Aldehydes.  Lepidine,  CWH$N,  a 
Reagent  for  Wood,  and  for  a  Series  of  Ethereal  Oils. 
A.  Ihl.     Chem.  Zeit.  14,   1571. 

Ax  alcoholic  solution  of  pyrrol  is,  in  presence  of  hydro- 
chloric acid,  the  most  delicate  of  all  the  known  tests  for 
lignin  ;  in  fact,  it  is  a  test  for  all  aldehydes. 

Wood,  moistened  with  an  alcoholic  solution  of  lepidine, 
and  then  with  hydrochloric  acid,  is  stained  a  bright  red. 
Ethereal  oils  containing  a  derivative  of  allyl  benzene  give 
similar  reactions.  Oil  of  cinnamon,  treated  with  an  alcoholic 
solution  of  lepidine  and  with  hydrochloric  acid,  gives  a 
splendid  bright  red  colour.  The  oils  of  pimento  and  cloves 
yield  a  yellow  precipitate,  which  rapidly  turns  intensely  red. 
Sassafras  oil  also  forms  a  yellowish  precipitate,  turniug 
red.  Esdragon  oil  yields  a  white  precipitate,  which  quickly 
changes  to  a  bright  vermilion  hue.  Fennel  and  anise 
seed  oils  only  give  a  yellowish  colouration.  Pyrrol  gives 
similar  reactions  to  the  above,  but  is  considerably  more 
sensitive  than  lepidine.  (See  also  this  Journal,  1887,  306  ; 
1888,51;  1889,421,640,914,  and  1012;  1890,  418,  555, 
and  770.)— H.  T.  P.        

A  New  lieagent  for  Vanilline.  Thiophen,  a  lieagent  for 
the  Substances  forming  the  Incrustation  of  Wood.  A. 
Ihl.  Chem.  Zeit.  14,  1707. 

Alcoholic  solutions  of  vanilline  mixed  with  a  little  thiophen 
and  concentrated  sulphuric  acid  are  coloured  green  to 
bluish-green. 

The  author  has  likewise  found  that  when  wood  is 
moistened  with  a  mixture  of  1 — 2  drops  of  thiophen  and 
about  10  times  the  quantity  of  alcohol  mixed  with  an 
equal  volume  of  sulphuric  acid  added,  the  wood  is  gradually 
coloured  green. — A.  R. 
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A  Test  for  R  I  kymol.    H.  Bornti 

Resob  it   when 

1   with  urn  «ner  giving  a  blood-red 

ired  solution 
irciool,  !■•  >t h   in  aqueous   and 
alcohol  -  but  in  the  case  of  thjrmol  the  alcoholic 

solution   i-   clear,   whilst    the    aqueoiu    BOlution    \  ields   a 
.  nt   yellow-red  precipitate.     In  the  case  "i   thymol 
aUo  the  extremel]  characteristic  fruity  odour  of   thymol 
nitrite  it  observed.    To  further  distinguish  them,  a  mixture 
isl  proportions  of  a  salt  of  niti  ypsum, 

and  todium  bisulphate  is  put  into  a  test  tube,  mi 
with  water,  and  the  liquid  t..  -  then  added,  and 

the   whole   warmed.     If  thymol   1  the   mixture 

ircinol   be  present  it  turns  a 
dark  chromi  our,  and   magenta-red  drops 

on  the  upper  part  of  the  tcsl  tube.— H.  B.  1'. 


ORG  AN H    CHEMISTRY.— Ql    INTITATIVE. 

On  liir   India*  of  Refraction  of  Fatly,   Mineral,  and 
/;.   in  Oil*.     Holde.  ".Mitt.  Koirig.  tech.  Versuchs.  1890, 

Thi  indices  of  refraction  are  stated  to  be  of  analytical  value 
for  the  determination  of  different  oils  (see  Amagat's  and 

experiments  in  Schaedler's  Dntersuch.  d.   i 
Oele,  1890,  78)     The  following  average  results  which  the 
imtlior  obtained  with  AMm'-'s  refractometer,  seem  to  confirm 
tin-.    The  temperature  of   the    testing   room  was   always 
about 


ml.        Oil.        Oil. 


: 

refra.  ' 


'I  refraction 


Crude 

Kiltie 

Bane 

Slid 

I    17  M 

i»7.v; 


1778  r«274 

nml          and          and  and 

l-*7«0     1'470S     11030  r.'.ti:. 

rint    i'wn    i'«n  I'sut 


It  i-  hoped  thai  » 1  •  i-    ti  il   ma]  be  useful,  especially  for 
uce  of  rape  oil  in  olive  oil  to  which  it  is 
frequently  added  aa  adulteration.— H.  8. 


On  the  \fethodi  hi  ute  for  the  (fuantitativi  Estimation  of 
i  I     <  "lli-i  lionn.      /iit«.    Anal,    i  'In  in.    29, 

:<:■!. 

Pimm  um   tl nlv   two  methods  in   use  are  Kramer's 

method    (Ber.    13,    loom    and     Messinger'a 
volnmetrio   method   (IUt.   21.     1866 ;   this   Jourm 
method  baa  been  repeatedly  invi 
and  tli.  erroi   pointed  out  by  \ arious  cl 

Hinti  i/.  its,    \ii.d.  t  h.  in.  27,  182 :  thi- 
.  and    more   re.-.nlh   by  VignOD  (I  ..inpl. 

110,      i  ;  tin-  Journal,  1890,  659). 
wthor  recommend*   \!  rolumetric  method 

in   preferei to   Kramer's,  and  finds  it  for  all  practical 

purposes   quite    a*    n  liable    and    more    simple,   and    an 
estimation   can   l»-   mad.-   in    five    minutes    by   it,   whilsl 

!  "in    one     tO     tWO     hour-.       In 

tlw    author     think',    that    the 

volumetric  method  ha I  met  with  genera)  adoption,  and 

probablj 

solution 

i«  generally  supp  important  bearing  upon 

lit,  but  he  II,. 

I  in  thi' 
10    Dp    t"      1     .'.•  0.        Dilul  ■     .      retards     the 

H  ommends,   however,   l  i   |„.r 

olution  be  used.     With  a  high  | 


it  is  only  necessary  to  dilute  10  ce.  to  1  litre,  and  take 
.5  — 10  ce.  of  thi- for  analysis.  In  measuring  the  solutions 
the  temperature  must  be  observed,  owing  to  the  consider- 
sific  gravity  of  acetone  caused  by 
■  of  temperature.  Messinger's  method  i-  applicable 
to  commercial  acetones,  to  methylated  spirit,  methyl  alcohol, 
crude  acetones,  and  to  testing  unfinished  products  during 
manufacture.  It  depends  (as  well  as  (Cromer's  method) 
upon  the  reactions  expressed  in  the  equation — 

(CH,)jCO  +  61  +  4  KOH 
t  HI.  -  3  KI  +  CjH,0  K  -  8  ll.d. 

Wlni  of  iodine  solution  is  added  t"  a  solution 

of  aceto  ■    with  a   BOlution  ol    potassium  hydrate, 

nt   iodine   read   with   l   molecule  of  acetone  and 
form  l  i  il  iodoform,  and  the  iodine  in  excess  forms 

potassium  iodide  and  potassium  bypoiodite,  which  spin-  up 
int"  potassium  iodide  and  potassium  iodate.  I  In  acidulating 
lution  the  two  latter  compounds  are  ilcconip.i-.il, 
and  iodine  is  liberated,  which  can  then  be  titrated.  The 
original  quantity  of  iodine  added  being  known  the  amount 
that  has  been  combined  to  form  iodoform  i-  easjlj  . lalculated, 
ami  from  tins  the  percentage  of  acetone  present  in  the 
solution  determined.  Messinger  describes  hi-  mode  of  pro- 
cedure a-  follows: — From  'Jo  to  no  cc.  of  a  solution  of 
mi    hydrate    (56   irrnis.    KOH    in    1    litre   1LO)    are 

introduced  into  a  250  cc.  Bask  which  has  a  well-fitting  ground 
stopper,  1 — 2  cc.  of  methyl  alcohol  (or  a  suitable  quantity 
of  diluted  acetone)  added,  and  the  mixture  well  shaken. 
A  measured  volume  of  one-fifth  normal  solution  of  iodine  is 
added  and  shaken  up  for  !  —  |  minute,  until  the  solution 
becomes  clear.  The  mixture  i-  then  acidulated  with  bydro- 
obloric  acid  ( l  •hl'.*»  -p.  <^r.)  an  excess  of  decinormsj  sodium 

hate  -olution  added,   and  the  excess   determined   by 
titration    with    iodine    solution    using    starch    as     ind 
Tli.     caustic    alkali    should    he    free    from    nitrite,    or    the 
quantitj  "t  tin-  detei mined. 

The  at)  that  sodium   hydrate  and  sulphuric  acid 

TO]  !'••  substituted  for  potassium  hydrate  and  hydrochloric 
acid.     II.  also  lays  Btrese  on  tin-  two  following  points :  1.  If, 

after  tin-  addition  Of  the  iodine    solution  the  reaction,  owing 

to  lowness  of  temperature,  he  not  completed  in  the  time 
l  bj  Messinger,  viz.,  \ — A  minute,  the  mixture 
must  be  energetically  shaken  for  four  or  five  minin 
instead  of  shaking  bo  long,  the  reaction  may  he  accelerated 
Dg  the  flask  lor  two  minutes  in  water  at  60  — To  t '., 
hut  the  temperature  must  not  he  raised  above  70  .  At  so 
some  iodate  begins  to  he  reduced,  and  in  testing  methyl 
alcohol,  or  when  thi-  body  i-  present,  the  -olution.  to  avoid 

'i  of  iodate,  BhOuld  on  no  account  he  wanned.   'J.  The 

mixture  "i  acetone  and  caustic  alkali  must  he  continuously 
shaken  during  the  addition  of  the  iodine  -olution,  and  the 
latter  must  he  added  Blowly  and  in  sufficient  excess.    The 

author  finds  that  an  excess  "t  .me  quarter  of  the  theoi 
aim. urn   i-  sufficient      II.-  -hew-  In    experiment  that   the 

splitting  up  o I  ihe  potassium  by] in.-  into  iodate  an. I 

iodide  takes  placi    rerj   rapidly,  ami  that  in  a  mixture  of 

I  i. "line  -olution,  and  80  cc.  sodium 

solution,  after  two  minutes,  about  '••>  per  cent,  of 

tin-  h\  po-iodite  will  hive  split  up  into  iodate  and  iodide  ;  — 

■-•  1    +    -1  NalHI    =   KI.Na   +    INa    t    11.11 
.1   H  INa  III  \a    -     2   l.N'a 

(in  tin-  a.  count   it  i-  necessary,  in  order  to  avoid  the 

mid  ..f  adding  a  large  excess  of  iodine,  to  shake  tin-  mixture 

-i\  during  the  addition  of  the  iodine,  so  as  to  bring 

tone  ai '.-  in  contact  with  the  hypo-iodite  formed, 

and  -o  that  the  reaction  may  follow  the  line  expressed  by 
the  equation — 

:ili'Na  .  m  ll   ,(  ii  •  II  ii     i  111    •  (II  en  v,  i'jNaiill. 

1(    is   n. .t    | ible    to    .In   tin-    completely,    and    for   this 

i    \    to  add  at  Nasi    seven    atom-    of   iodine 
in-lead  of  -i\  to  each  leCulc  of  aeetonc.     If  lln    pn  cautiM 

of  thoroughly  mixing  is  not  observed,  the  proportion  of 
iodine  must  be  increased.     The  author  points  out  that  the 

method  cannot  give  absolutely  correct  results,! ause  it 
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does  not  actually  determine  acetone  alone,  but  at  the  same 
time  all  other  substances  present  that  are  capable  of  forming 
iodoform.  We  have  as  vet  no  method  by  which  to  determine 
the  acetone  alone. — H.  S.  P. 


The  Examination  of  Brewers'  Pitch.      Z.  v.  Milkowski 
Zeits.  Anal.  Chem.  29,  573—576. 

From  0-5  grm.  to  1  grm.  of  the  pitch  is  saponified  with 
alcoholic  potash,  the  solution  evaporated  to  dryness,  and 
the  residue  taken  up  with  water.  The  dissolved  soap  is 
then  treated  with  ether,  either  in  a  separating  funnel  or  in 
the  extracting  apparatus  shown  in  Fig.  1.  The  part 
soluble  in  ether  is  the  "  neutral  resin  "  ;  it  is  dried  and 
weighed  on  a  weighed  watch-glass.  The  soap  is  then  treated 
with  dilute  hydrochloric  acid  either  in  the  separating  funnel 
or  in  the  extracting  apparatus.  Resin  and  fatty  acids 
separate  out  in  a  flocculent  precipitate,  and  are  dissolved 
out  or  extracted  with  ether  and  well  washed  witli  water. 
The  ethereal  solution  is  then  evaporated  to  dryness  and  the 
residue  dried  at  100°  and  weighed.  The  residue  is  then 
dissolved  in  from  15  to  20  cc.  of  alcohol,  potassium  hydrate 
solution  added  until  the  solution  is  alkaline,  evaporated  to 
a  volume  of  5  cc,  taken  up  with  water  aud  the  resin  and 
fatty  acids  precipitated  with  a  silver  salt.  The  precipitate 
is  filtered  off,  dried  at  100°,  and  extracted  with  ether  in 
Soxhlet's  apparatus ;  or  the  aqueous  solution  may  be 
precipitated  in  the  flask  B  of  the  extracting  apparatus. 
Fig.  1,  and  extracted  directly  with   ether.     The  resin   and 


Fig.  1. 


Fig.  2. 


The  Examination  of  Brewers'  Pitch. 

traces  of  silver  go  into  solution.  In  the  first  mode  of 
working,  the  silver  is  precipitated  by  hydrochloric  acid  and 
filtered,  and  the  ethereal  solution  of  the  resin  collected  in 
a  dried  glass,  the  ether  evaporated,  and  the  residue  of  resin 
dried  and  weighed.  When  the  extracting  apparatus  is 
used,  a  flask  containing  dilute  hydrochloric  acid  and  a  flask 
containing  water  are  inserted.  The  ethereal  solution  of  resin 
is  thus  obtained  free  from  silver  and  from  acid,  and  is  dried 
at  100°  and  weighed.  The  silver  salts  of  the  fatty  acids 
are  then  decomposed  with  hydrochloric  acid,  the  liberated 
acids  taken  up  with  ether,  dried,  and  weighed.  The  kind 
of  fat  may  be  determined  by  aid  of  the  saponification 
numbers.  These  methods  may  be  carried  out  by  using 
separating  funnels,  but  the  apparatus  shown  in  Fig.  2  is 
much  more  convenient  and  more  exact.  The  apparatus  is 
a  modification  of  that  of  Schwarz  (Zeits.  Anal.  Chem.  23 
368;  this  Journal,  1884,  648).  The  flask  A  holds  the 
extracting  liquid  ;  flask  B,  the  solution  to  be  extracted  ; 
C  and  D  are  washing  fiasks,  C  containing  diluted  hydro- 
chloric acid  aud  D  distilled  water. 


Below  are  the  average  results  obtained  from  several 
analyses  of  pitch  using  separating  funnels  in  one  set  of 
determinations  and  the  extracting  apparatus  in  another  : 




Separating 
Funnel. 

Extracting 
Apparatus. 

Per  Cent. 
11-23 

7t-:s 

13-05 

Per  Cent. 

74-86 
13-42 

Fatfyoil 

— H.  S.  P. 


The  Analysis  of  Crude  Tartar  and  Wine  Lees. 
B.  Phillips  and  Co.  Zeits.  Anal.  Chem.  29,  577—579. 
To  estimate  the  acid  potassium  tartrate  in  tartar  and  wine 
lees,  the  authors  recommend  the  following  method  as  being 
simple  and  sufficiently  accurate.  10  grins,  of  the  tartar  or 
yeast  are  boiled  with  150  cc.  of  water,  and  the  solution 
neutralised  exactly  with  sodium  or  potassium  hydrate.  All 
the  potassium  bitartrate  goes  into  so'ution,  leaving  the 
calcium  tartrate  undissolved.  The  whole  is  then  afterwards 
treated  according  to  the  improved  process  of  Goldenberg, 
Geromont,  and  Co.,  that  is  to  say,  the  whole  of  the  solution 
together  with  the  insoluble  lime  salt  is  put  into  a  200  cc. 
flask,  the  flask  filled  to  the  mark  (in  the  case  of  lees,  to 
203  cc),  and  from  100  cc.  of  this  solution  the  potassium 
bitartrate  is  precipitated.  Since  the  solution  contains  no 
potassium  carbonate,  only  3  cc.  of  glacial  acetic  acid  are 
added  instead  of  5  cc,  as  in  Goldenberg  and  Co.'s  method. 
The  result  obtained  by  this  method  gives  the  amount  of  acid 
potassium  tartrate,  whilst  the  difference  between  this  amount 
aud  the  total  tartaric  acid  found  by  Goldenberg,  Geromont, 
and  Co.'s  method,  gives  the  quantity  of  calcium  tartrate  in  its 
equivalent  of  acid  potassium  tartrate. 


Note  by  R.  Fresenius. 

The  improved  method  of  Goldenberg,  Geromont,  and  Co. 
is  founded  upon  the  work  of  F.  Gantter  (Zeits.  Anal, 
them.  26,  714)  and  N.  v.  Lorenz  (Zeits.  Anal.  Chem.  27, 
8  ;  this  Journal,  1888,  136),  and  upon  many  experiments  in 
Fresenius'  laboratory  bearing  upon  the  original  method  of 
Goldenberg,  Geromont,  and  Co.  (Zeits.  Anal.  Chem.  22, 
270).  10  grnis.  of  tartar  or  yeast  are  boiled  with  150  cc 
water  and  7  gnus,  potassium  carbonate  for  30  minutes, 
during  which  time  the  solution  is  repeatedly  stirred.  The 
whole  is  then  transferred  to  a  200  cc.  flask  aud  made  up  to 
this  volume,  or  to  203  cc.  in  the  case  of  the  yeast,  to  allow 
for  the  volume  of  water  displaced  by  the  undissolved  residue. 
The  solution  is  then  filtered  on  a  dry  filter'  aud  100  cc. 
evaporated  down  to  a  volume  of  about  25  cc.  in  a  dish  ; 
5  cc.  of  glacial  acetic  acid  are  then  added  and  the  covered 
dish  is  warmed  on  the  water-bath  for  15  minutes.  After 
cooling,  100  cc.  of  absolute  alcohol  are  added,  the  solution 
well  stirred  and  the  precipitate,  after  the  lapse  of  about 
15  minutes,  filtered  off  on  a  filter  of  10  cm.  diameter,  using 
the  filter  pump.  The  precipitate  is  theu  washed  with  9C  per 
cent,  alcohol  uutil  20  cc.  of  the  washings  diluted  with  an 
equal  volume  of  water  show  an  alkaline  reaction  on  the 
addition  of  three  drops  of  one-fifth  normal  caustic  potash 
solution.  The  filter  and  precipitate  are  then  returned  to  the 
ili>h,  about  200  cc.  of  water  added,  boiled,  and  titrated 
with  semi-normal  caustic  solution,  using  sensitive  neutral 
litmus  paper  as  indicator.  When  the  solution  just  shows 
a  feebly  acid  reaction,  it  is  again  boiled  a  short  time  and 
then  rapidly  titrated  to  a  finish.  The  caustic  solution 
must  be  standardised  with  chemically  pure  tartaric  acid, 
dried  at  100°,  using  the  same  kind  of  litmus  paper  as 
indicator. — H.  S.  P. 
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Sugar   Estimation    with    !■'<  Ming's   Solution.      Baumaun. 

f.  Zuckerind.  1890,  40.  ■"" 
Bomb  of   the  1» -t   filter  papers  allow  considerable  quan- 
irona  oxide   to   run   through,   even   when   no 
pomp  i-  used;  absorption  of  copper  also  takes  place.     It 
would  teem,  thi  refore,  Bafei  to  return  t"  the  asbestos  tiltcr. 
The  recognised  tables  used  with  the  sugar  method  have  with 
certain    abnormal    products    given   somewhat   unexpected 
aed  bj  three  minutes'  boiling 
was  lowi  i  bj  1 — 2  mgrms.  than  tlr.it  obtained  by  two  n 
boiling.    Repetition  proves  the  results  after  three  minutes  to 
irrect.     rhe  recalculated  tables  ate  as  follows: — 


P  T. 

■ 

Hgrms. 

M  irrms. 
91*0 

ISO 

OS'S 

101*4 

110 

no 

112*2 

ISO 

117T. 

II" 

70*4 

128*4 

30*6 

1S3*9 

17" 

— T.  L.  H. 


.1  Contribution  to  tht  Prevention  of  Coal-dust  1 

ner.     Zeits.  f.  B  H     ten-,  und  Salinenw,  1890, 

38. 
Thi    beat  method  For  destroying  the  daDgerona  qualities  of 
coal-dm  is  bj  moistening  it  and  then  removing  it 

as  soon  as  | ible.     In  cases  where  tin-  dust  occurs  in  ilie 

strata,  having  been  formed  by  tin-  pressure  of  tin    earth  "r 
other  ci  oi  mori  bore-holes  ma]  be  made  into  the 

coal  and  water  forced  into  these  under  considerable  pi 
The  result  is  said  to  be  satisfactory. 

—a!  i..  s. 


ilrtu  Books. 


■  id  -     l:>  ii  btorii  m.        (Jcbcrsichtlich 

dnete     Mitthcilungen    der     ncuesten     Erfindungen, 

i  ■•    und   V'erl  uuf    dem  t lebiete  dor 

schen  and   industricUen  Chomie  mil   Hinweis  anf 

linen,    Apparatc    and    Literatur.     Hcrausg 

von    Db.    I  mi     .1  v.  ■>>  -i  -..     i' 

Zwcite     B&lfte    (Schlass     des     Jahrganges).       Berlin: 
I.'     G  igsbucbhandlung.     Hermann    Hey- 

foldi  S.W.    1. mii.i, hi  :|i 

am!  I  i         I,  n. 

This  part  "I  JacobscnV    Repcrtorium  ■•(   t  bemical    Peoll 

ted  improvi  ments, 
note  ocourring  during  the  second  hall 

in  connexion  with  tlir   following  branch         l I  -mfT--  ; 

hj  &c.  i  w«  i;.  nidui  1 1.  posits, 
Manun  Di  nfection  and  Sanitation.  Boap:  Explosives, 
Matches;     Preparation    an, I    Purification    of    Chemicals | 


Chemical  Analysis;  Apparatus,  Machinery,  Electro-tech- 
nology, Technology  of  Seat;  Appendix.  Adnlteration  of 
Trade  Products,  ate.  The  Annual  Report  concludes  with 
Bevii  Books,  and  the  Alphabetical  Index. 


Sehbbi  ch  dee  Obganischkn  Chbmte,  von  Victob  Mrttcb 
und  I'm  i  Jacobson.  In  Zwi-0  Banden.  Erster  Hand, 
Brste  H&lfte.  Mil  Zahlreichen  SoUstichen  on  Test. 
Leipzig:  Perlag  von  Veit  and  Comp.  London:  H.  Grovel 
:uiil  c  King  Street,  i  lovent  Garden.     1891. 

Till-,  til.-  lir-t  hall'  "1'  th<-  first  volume,  has  now  appeared, 
[t  takes  the  form  "i  a  somewhat  large  8vo.  volume,  price 
Is.  6a*.  In  tlii—  pari  are  comprised  the  following  : — The 
(hap.  I.  Determination  of  tin  Empirical 
Composition  of  Organic  Compounds.  Chap.  II.  Deter- 
mination of  tin-  national  Composition  of  Organic  Com- 
pounds, (hap.  III.  Principles  permitting  of  a  Classification 
of  Organic  Compounds.  Chap.  IV.  The  Commonest 
Operations  which  serve  for  the  Preparation  and  Latest 

i,  (  omponnds.  (Thi-  chapter  is  profusely  illus- 
trated with  figures  representing  all  tin-  accessary  forms  of 
apparatus.) 

Now  follows  a  >,,,iv,  Pajst:    First   Book.  Compounds 
of  the   Fatty   Series,     chap.  I.    The-  Paraffins.      II.  The 

M ivalent   Alcohols.     III.   Alky]  Compounds,  of  which 

the  Alky]  Croup  is  combined  with  a  Halogen  atom  or  with 
IV.  Alky]  Compounds,  the  Alky]  Group  of  which 
i>  combined  with  Sulphur  (Selenium  or  Tellurium).  V. 
Alky]  <  ompounds,  the  Alky]  Residue  of  which  is  united  to 
Nitrogen.  VI.  Compounds  of  Alky]  Croup-  with  the 
remaining  Metalloids.  \ll.  Compounds  of  Alkyl  Groups 
with  the  Metals.  Vlll.  Conversion  into  Carbonio  Acids, 
Aldehydes  and  Ketones.  The  Ukyl  Cyanides  or  Nitriles  of 
the  l'att\  Acids.  IX.  Saturated  Monobasic  Carbonic  v-id- 
ttj  Acids. 


(grata  Report. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

S»  Il/l .ki.vmi. 

( 'ustoms  Dei  isions. 

\   Is.— Quintal— 220*4  lb.  avoirdupois.    Franc— 9^d". 

Soaps  for  metal  nianninfl  are  removed  Broo  Category  9. 
Mineral  Boaps     Boaps  containing  mineral  Bubsteaoefl  I.- 
1  iry  264.     Duty,  1  i'r.  50  c  per  quintal. 


Doth  d  sun  -. 

( Sistoms  Decisions. 

So-called  binitro  toluole  is  dutiable  at  tin-  rate  of  26  i>er 
cent,  a,/  valorem  under  paragraph  H2  of  the  Tariff  \,  i  of 
Marcb 

led  naphthol  sulpho  acid  is  dnitable  at  the  rate  of 

■  lit.  in/  id/,,;,  In. 


Marking,   Stamping,   Branding,  j*e.  ,,/'  Imported  Goods 
and  Packages  under  Section  6  of  the  Act  of  October  1st, 

1890. 

(S, ,   Board  nf  Trade  Journal  foi  Eebruarj  .  p,  ISO.) 
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Customs  Tariff  of  Nicaragua — concluded. 
Note. — Peso  =  2s.  lOd.  (about). 


Articles, 


White  wax,  pure  or  mixed,  uot  manufactured  — 

Bo.,  in  candles 

Do.,  manufactured  in  articles  not  specially  men- 
tioned. 

Beer 


Glues  of  any  kind 

Colours  of  all  kinds  not  specified. 


Do.  do.,  in  tinctures 

Glass,  common,  in  sheets,  plain  and  clear. 
Do.,  in  sheets,  ground,  white,  or  coloured. 
Do.,  manufactured  in  articles  of  any  kind 

Paper  collars  and  cuffs 

Celluloid  collars  and  cuffs 

Emery,  solid  or  in  powder 

Water  filters  of  any  kind 


Rates  of  Duty 

per 
English  Pound. 


Matches  of  all  kinds 

Fireworks  of  any  kind 

Percussion  caps  for  fireax-ms 

Cochineal 

Grease  of  any  kind  not  specially  mentioned 

Soap,  common 

Do.,  superior  toilet,  perfumed 

Sealing  wax 

Ochre  and  other  earths,  for  paint 

Paper,  cardboard,  &c.  of  common  quality 

Papers   of    all    kinds,   not   specified,    Iuoludxng 
blotting. 

Wall  paper  and  ornamental  paper 

Perfumery,  such  as  oils,  soaps,  and  powders 

Parchment  and  its  imitations 

Hides,  unmanufactured 

Paint,  in  powder,  paste,  or  oil 


Gunpowder  for  mining  (by  special  permission  of 
Government  only). 

Gunpowder  of  other  kinds 

Tallow,  raw 

Do.  candies 

Oil  cloth  and  floor  cloth ,  and  American  cloth 

Ink  of  all  kinds 

Candles,  sperm,  paraffin  or  stearine 

Plaster  of  Faris,  solid  or  in  powder 


Pes.  Cts. 
0'15 

0-20 

0'25 

0-02 

o-oo 

0-04 
0-15 
0-02 
O'Ot 
0-05 

o-io 
o-oo 

0-03 
0-02 
0-04 
0'15 
0-20 
0-25 
0-05 
0-02 
O'lO 
0-15 
0-04 
0-02 
0-04 

0-12 
O'lO 
0-15 
0-30 
0'04 
0-40 

Prohibited 
0'02 
0-05 

o-io 

0-02 
0-05 
0-01 


Articles  free  of  duty  : — 

Manure  for  agricultural  use.  Stills  for  distilling,  by 
special  permission  of  Government.  Asphalt,  mercury 
for  mines,  lime  and  cement,  coal  and  animal  charcoal, 
crucibles,  dynamite  for  mines  by  special  permission 
of  Government  only,  and  chemical  apparatus. 
Prohibited  articles : — 
Stills  for  distilling  alcohol ;  dynamite,  and  gunpowder. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

British  Trade  with  Chili. 
The  following  table  shows  that  Germany  and  Belgium 
get  the  bulk  of  the  printing  paper  trade,  yet  manufacturers' 
prices  in  the  different  countries  are  almost  identical.  The 
small  item  from  the  United  States  was  an  experiment  which 
resulted  in  a  dead  loss,  owing  to  the  difference  of  freights. 
The  German  steamers  from  Hamburg  often  carry  paper 
as  ballast  at  nominal  rates. 

Print iiuj  Paper  Imported  in  1S88. 




Subject  to 
25  per  Cent.  Duty. 

Free  for 
Newspapers. 

Kilos. 
15,220 

53,138 

82,400 

3,77* 
14,327 

3,069 

Kilos. 
011,904 

48,539 

924,048 

118,865 

13,118 
457 

172,018 

1,105,931 

— Board  of  Trade  Journal. 

The  Mines  of  Huelva. 

The  United  States  Consular  Agent  at  Huelva,  in  a  report 
upon  the  mines  in  that  province,  says  : — 

The  great  copper  zone  which  traverses  the  province  of 
Huelva  extends  from  Castilla  de  las  Guardas,  40  kilometres 
west-north-west  of  Seville,  to  Ajustel,  in  Portugal,  a  distance 
of  more  than  200  kilometres,  with  an  average  width  of 
25  kilometres. 

In  this  zone,  among  others  less  important,  are  found  the 
mines  of  Rio  Tinto,  Tharsis,  La  Zarza,  Sotiel-Coronada, 
Lagumza,  Pefia  de  Hierro,  La  Joya,  Poderosa,  &c,  all 
having  great  analogy  in  their  ores,  which  are  found  in  great 
masses  and  at  little  distance  from  the  surface,  at  which 
point  they  generally  terminate  in  immense  crests  of  oxide 
of  iron. 

The  amount  of  copper  in  these  ores  is  very  variable,  but 
the  great  proportion  may  be  taken  at  2  to  3  per  cent.,  a 
poverty  of  metal  which  is  only  compensated  by  the  abun- 
dance of  ore  and  the  method  of  extraction  and  treatment. 

This  great  metalliferous  zone,  which  occupies  about  2,000 
square  kilometres,  is  tapped  to  the  port  of  Huelva  by  three 
lines  of  railway — the  Rio  Tinto  railway,  the  Tharsis,  and 
the  Bintron  to  San  Juan  del  Puerto.  The  two  last  are  also 
open  to  public  service.  In  the  more  westerly  part  of  the 
province  another  railway,  elevated  for  half  its  length, 
carries  ore  to  the  River  Guadiana. 

The  general  characteristics  of  the  ore  are  : — Sulphur,  50 
to  51  per  cent. ;  iron,  40  to  41  per  cent. ;  silicate,  4  to  5  per 
cent. ;  copper,  1  to  3  per  cent.,  with  variable  insignificant 
quantities  of  gold,  arsenic,  silver,  antimony,  and  other 
metals.  The  so-called  rich  ore,  with  2  to  3  per  cent,  of 
copper,  is  exported,  and  the  poor,  of  about  12  per  cent.,  is 
treated  by  open  air  calcination.  The  amount  shipped  is 
about  700,000  tons  yearly. 

The  mines  of  this  province  were  worked  by  the  Phoenicians 
and  the  Romans,  neglected  by  the  Moors,  and  nearly  so  by 
the  Spaniards  until  the  middle  of  the  last  century,  when  the 
attention  of  the  Government  was  seriously  directed  towards 
them.  But  the  immense  deposits  only  began  to  yield  a  fair 
part  of  their  treasures  when,  25  years  ago,  foreign  companies 
bought  up  the  great  mines  and  began  to  develop  them. 
In  1866 — 67  the  number  of  steamers  which  loaded  ore  in 
this  port  was  38,  with  11,514  tons,  while  in  1889— 90  the 
number  was  727,  with  520,494  tons.  In  1866  the  Custom 
house  collected  315,000  pesetas,  and  in  1886  about 
4,000,000  pesetas. 
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The  capital  invest!  d  by  the  different  mining  companies  is 
254,500,288  pesetas.  They  pay  in  taxes  to  the  public 
treasury  1,749,624  pesetas  annually  j  in  np-<,  20,763,125 
pi  setae  ;  and  buy  stores  in  this  country  for  about  8,250,000 
pi  setae  yearly.  The  number  of  men  employed  is  from 
17,000  to  18,000. 

Besides  the  cop]  great  many  small 

workings  of  manganese,  of  which  about  8,000  tons  were 
shipped  in  1889 — 90.  The  principal  mines  are  near  Valverde 
del  ('amino,  (fear  Aracena  ore  containing  antimony  and 
silver  is  worked  to  a  small  extent  and  sent  down  to  Seville. 

There  is  gold  in  the  quartz  rocks  and  streams,  but  it  has 
not  been  found  in  any  workable  quantity. — Ibid. 

Sam  in-  Germany. 

The  latest  monthly  statistical  report  of  the  German  Empire 
publishes,  under  the  title  ".Salt  in  the  German  Customs 
District,"  information  in  regard  to  the  production  and  con- 
sumption, the  taxation,  importation  and  exportation  for  the 
fiscal  year  1889—90  and  for  the  ten  years  from  1880—81  to 
1889 — 90.  In  the  last  mentioned  year  (here  were  in  opera- 
tion 11  salt-producing  mines,  64  sail  works  producing 
evaporated  salt,  and  M  factories  producing  salt  as  a 
ndaiy  product.  Of  rock-salt  of  all  kinds  500,090  tons 
were  produced,  much  more  than  in  the  preceding  years 
(in  1888— 89, only  388,529 tons;  in  1887— 88,  386,:i29  tons). 
<  In  the  Other  band,  the  production  of  evaporated  salt 
i  186,281  tons)  was  materially  less  than  in  the  preceding 
year  (510,902  tons).  With  the  beginning  of  the  fiscal  year 
1889 — 90,  in  consequence  of  a  trust  formed  by    proprietors 

dt-works,  the  wholesale  prices  of  evaporated  Ball   re 
considerably. 

The  importation  of  Ball  (chiefly  English  evaporated  Bait) 
into  the  German  Customs  territory  amounted  to  26,825  tons 

057    tons    in    the    preceding    year   and    20,112   tons    in 

,  —88),  and  was  small  as  compared  with  the  export 
from  ili''  German  Customs  territory,  which  in  the  past  year 
amounted  to  192,258  tons  (134,171  tons  in  1888— 89  and 
125,7  IS  ton,  in  1887—88). 

Of  dome. tie   and   foreign   salt    together,    364,667    tons 
(1888—89,  371,809  tons-,   1887     88,   360,34]    tons) 
placed  upon  the  open  market  after  payment   of   tax  lor  use 

Me  salt,  which  was  7*  5  kilogrammes  perhead  of  popula- 
tion ;  182,2  1  6  ton.  paid  DO  tax,  BS  being  intended  for  cattle 
and     for    industrial     purposes     (1888—89,     390,812    tons; 

7—88,888,085  tons),  or  8-8   kilogrammes   per  head  oi 
population,     The   use  of  salt  for  industrial   purposes  in- 
creased  materially  as  compared  with  the  preceding  year, 
iolty  iii  soda  and  Glauber's  salts  factories  1 251,450  tons, 
a.  compared  with  207,417  ton.  in  1888—89  and 220,810  ions 
in  1887     88),  in   chemical  and  colour  works  (29,796  tons, 
red  with  21,294  tons  in  1888— 89  and  21, loo  tons 
in  1887-  B8),  in  the  leather  industry  (16,705  tons,  as  corn- 
pan. I    «.ili    14,885   tons   in  1888—89  and   12,232   ions  in 
l,  and  in  the  metal  ware   industry  (15,119  ions, 
as  compared  with  10,488  ions  in   1888 — 89  and  8,825  tons 

in    1887     B8).    On   il ther  hand,  the  use  of  Ball  for 

I... ling  cattle  decreased  (100,727  tons,  as  compared  with 
119,440  tons  in  1888  B9  and  108,498  tons  in  iss;  -88), 
which  was  due  to  the  good  quality  oi  the  cattle  food 
harvested  in  IKS'.i. — I'.s.  Consular  Reports,  December 
1890. 

\i  w    I'm..  (SB   "I     1-  hum.    POEI  i  i  MX. 

The  large  porcelain  factories  al  Lit [es  have  been  for  a 

long  ti Btudyimg  the  question  of  reducing  the  prii 

fuel.     At  a   in  of  the  manufacturers  it  wai 

that    some   new  and    cheap  wa\  of    manufacturing   porcelain 

must  be  found  for  France, or  the  industry  which  has  become 
so  famous  and  which  employs  bo  man)  of  the  inhabitants 

would  be  drn  en  I il  because  of  the  co 

firing.     It  was  thi  re  ascertained  thai  the  coal  of  (iiiiiLr  china 
in  Bohemia  was  ool  more  than  10  francs  per  ton;  in  England 
ii  was  onl*  18  francs  per  ton  i  foi  the  sami  thing  i    i 
at  Limoges,  the  coal  ■  ranca.    This  is  an  immi 

difference,   making   it   impossible  for    the   (Trench  manu- 
facturers to  make  their  china  a.  cheaply  as  their  for. 
□eighl is     Various  devices  have  been  tried, hut  with  little 


success.  In  order  to  compete,  wages  have  been  reduced  to 
the  lowest  minimum,  and  still  the  manufacturers  have  in 
many  cases  lost  money.  The  coal  that  is  employed  is 
necessarily  costly,  as  a  smokeless,  long-flame  variety  is 
required.  Many  of  the  factories  hum  wood  only,  as  that 
produces  a  purer  white  than  the  very  best  kinds  of  coal ; 
but  wood  is  dearer  than  coal.  It  is  consequently  only  used 
in  tiring  the  muffles  and  in  the  finest  grades  of  porcelain. 
A  few  rears  ago  a  new  process  was  tried  that  baked  the 
I .lain  in  a  short  time,  but  the  cost  made  the  pro 

impracticable. 

It  was  under  -ueli  circumstances  as  these  that  one  of  the 
most  progressive  houses  in  Limoges  was  induced  to  employ 
leum  or  residuum  oils  as  a  fuel.  To  accomplish  this 
an  American  firm  using  the  Wright  burner  was  requested 
to  conic  and  make  a  trial  with  the  fuel.  There  was  very 
much  doubt  and  fear  connected  with  the  experiment  ;  but 
after  a  while  it  was  attempted,  and  the  results  were  far 
i    than    anticipated.       The     heat     was     shown     to    be 

absolutely  pure.   No  gases  or  smoke  in  any  way  discoloured 

the  china,  which  came  from  the  kiln  much  whiter  and  in 
better  condition  than  when  it  is  tired  with  the  best  of  wood. 
In  the  muffles  there  was  ;i  most  decided  advantage.  The 
delicate  colours,  which  show  at  once  the  presence  of  the 
slight.'. t  quantity  of  gas,  were  perfect. 

This  new  discovery  promises  to  revolutionise  the  whole 
porcelain  industry.  It  is  estimated  that  by  employing 
these  oils  there  will  he  a  reduction  of  about  15  or  2(1  per 
cent,  in  the  making  of  china.  The  only  question  now  is 
the  present  classification  of  residuum  oils,  as  the  present 
duty  on  p.troleum  (I2n  francs  per  ton)  is  prohibitive;  but 
Btrong  I",  -hit'  are  being  brought  to  hear  on  the  Govern- 
ment now  to  have  fuel  oils  classified  as  fuel,  which  pays 
onh  1.80  francs  per  ton.  New  hope  is  given  to  an 
industry  thai  was  greatly  threatened,  and  it  is  very 
probable  that  the  French  porcelain,  which  all  have 
admired  ...  lunch  in  the  past,  will  be  brought  to  a  greater 
state  of  perfection  by  this  new  and  American  invention. — 
Ibid. 


MISCELLANEOUS  TRADE  NOTICES. 

Consumption    or    Disttued    Spibits    in-    thk    Aims, 

Manufactures,    wo     M xi      in     tin.     Unttxd 

Stati  -. 

A  report  on  the  quantity  of  .11- tilled  spirits  consumed  in 
the  arts,  manufactures,  and  medicine  in  the  United  States 
during  the  year  en. i.d   December  81st,  1889,  prepared  by 

Mr.   Il.nrv    Bower    and    Mr.  Henry   IVniherton,    nui.,  -peeial 

agents,   under   the  direction   of    Mr.   Prank    l;.   Williams, 

expert  special  agent    iii   charge   of   manufactures  under  the 
enaus,   ha.  just   been   is.iir.i   by   Mr.    Bobert 
P,    Porter,   Superintendent     of     Census,      The    following 
itioii  is  taken  from  this  report : — 

A  Dumber  of  estimates  have  been  made  by  nil  ioUS  p.  cons 

as  to  the  quantity  of  distilled  Bpirits  consumed  annually  in 

the  art. inul. n  Hue.,  and  medicine.     These  estimates  have 

been  founded  upon  two  bases  :  First,  the  quantity  of  alcohol 
onlj  consumed  in  the  arts,  manufactures,  and  medicine  in 
the  I  oited  states;  and  second,  the  quantity  of  distilled 
spirits  of  all  kinds  ...  consumed. 

[I    i-   lie. an   at    the   out.et   clearly  to   understand   this 

distinction  in  consul,  ring  the  work  which  has  been  done  ill 
this  direction  in  the  past. 

erning  the  amount  of  alcohol  alone  so  consumed, 

Mr.  Win. |i .in.  S,  oretarj  of  the  Treasury,  iii  his  annual  report 

of  December  4th,  (889,  estimated  the  amount  at  about 

8,1 ."i  I  'Ions. 

Mr.    V.    Miller,    Commissioner    of    Internal    I;. 
estimated,  on  Deeember  6th,   (887,  that  5,1 ,000  proof 

gallons  i,f  alcohol  arc  consumi  d  in  ibis  manner. 

Mi   Green   B.  BUtum,  Commissioner  of  Internal  Revenue, 

d  in  his  report  for  the  fiscal  year  ending  .lime  Both, 

1882,  a  statement  of  the  quantity  of  alcohol  only  used  in 
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the  arts  and  manufactures,  prepared  from  statements  of 
collectors  of  the  Internal  Revenue  Department.  According 
to  this  investigation  4,269,978  proof  gallons  of  alcohol  were 
so  used  in  the  United  States  during  the  year  ending 
April  1st,  1882. 

From  the    foregoing  it   will  appear    that   the   estimate   i 
respecting  the  quantity  of  alcohol  so  consumed  ranges  from 
about  4,000,000  to  6,000,000  proof  gallons. 

The  head  of  a  firm  in  New  York  city  dealing  in  alcohol, 
writing  to  the  chief  of  the  Bureau  of  Statistics,  March  1st, 
1887,  estimates  that,  less  than  6,000,000  proof  gallons  of 
distilled  spirits  are  used  annually  in  the  arts,  manufactures, 
and  medicines. 

A  manufacturer  of  chemicals  in  Brooklyn  in  1887 
estimated  the  quantity  of  spirits  so  consumed  at  14,000,000 
proof  gallons. 

As  the  total  quantity  of  distilled  spirits  consumed  in  the 
United  States  in  1888  was  75,845,352  proof  gallons,  the 
estimate  of  15  to  20  per  cent.,  reduced  to  ordinary  gallons, 
represents  a  consumption  for  the  arts  and  manufactures  of 
from  11,000,000  to  15,000,000  proof  gallons. 

As  a  conclusion  from  the  foregoing,  it  is  noted  that  the 
estimated  quantity  of  alcohol  consumed  in  the  arts  varies 
from  4,000,000  to  6,000,000  proof  gallons,  and  of  distilled 
spirits  of  all  kinds  from  less  than  6,000,000  to  15,000,000 
proof  gallons. — Board  of  Trade  Journal. 

Further  Tin  Discoveries  in  Texas. 

The  St.  Louis  Age  of  Steel  says  that  :— 

"  Specimens  of  the  new  tin  discoveries  recently  made  in 
Texas  have  been  received  at  San  Antonio.  The  ores  were 
taken  there  to  be  sampled.  The  mineral  has  been  found  in 
workable  quantities  on  the  Colorado  River,  in  Llano  county, 
100  miles  north-west  of  San  Antonio,  south  of  the  Ballinger 
iron  hill.  The  specimens  are  cassiterite,  and  the  deposit 
covers  a  large  extent.  It  lavs  near  the  iron  fields,  and  was 
passed  by  unrecognised  by  the  miners.  Professor  Comstock, 
Assistant  State  Geologist,  recently  made  the  discovery  of 
the  ores  and  their  value.  New  discoveries  are  being  made 
daily,  and  60  deposits  have  already  been  discovered." 

Papers  of  Interest  to  Technologists. 

The  following  articles  in  the  Board  of  Trade  Journal 
for  February  1891  will  repay  perusal : — 

"  Belgian  Food  Adulteration  Law,"  p.  212,  seq. 
"Minerals  used  in  Iron  Smelting  in  India,"  p.  218, 


The  German  Match  Manufacture  in  1890. 
(.4.  Kolbe  and  Co.  Chem.  Jnd.  1890,  13,  470.) 
No  improvement  is  noticeable  in  this  branch  of  chemical 
industry  during  the  past  year,  partly  on  account  of  the 
high  duties  levied  on  the  importation  of  matches  made  in 
Germany,  into  Austria  and  Italy,  and  partly  because  such 
countries  as  China,  Japan,  and  South  America  have  com- 
menced to  meet  their  own  demand  with  native  manufacture. 
In  spite  of  this,  new  factories  have  been  built  in  Germany, 
the  proprietors  being  under  the  wrong  impression  that  large 
profits  could  be  made.  The  result  is  an  over-production, 
which  is  certainly  not  a  bright  prospect  for  the  future  of  the 
German  match  industry. — H.  S. 

The   Production  of    Sugar   during   the   Season 
1889 — 90  in   Austria-Hungary. 

(A.  von  Asbdth.     Chem.  Zeit.  14,  1674.) 
Two  years  have  passed  since  the  new  duties  on  sugar  came 
into   force.     The   effect    has   been   to   almost   double    the 
production  in  Hungary.    There  is  no  fear  of  over-production, 
as   the   inland  consumption  has  increased   as  well  as    the 
quantity  exported.     Lower  freights  in  Austria  aud  Hungary 
will  unable  the  sugar  manufacturers  of  these  countries  to 
cope   with    the  competition   from    Germany.      Export   of 
refined    sugar   to    Germany   aud    through   Hamburg  has  ] 
decreased,  but   increased  to  England,  Italy,  and  tluough  | 
Trieste. 


Contentions  in  Germany. 

The  Handelsmuseum  publishes  an  interesting  abstract  of 
a  paper  by  Dr.  F.  Grossman  on  the  "  Cartelle,"  or  syndicates, 
now  in  operation  in  Germany.  From  42  at  the  end  of  1887, 
the  number  of  these  organisations  increased  to  70  in  1888, 
and  77  in  1889.  The  year  1891  commenced  with  the 
formidable  array  of  116  existing  syndicates,  while  23  new 
ones  were  in  course  of  formation.  The  iron,  stone  and 
pottery,  and  chemical  industries  are  the  worst  afflicted. 
The  last-named  of  these  began  the  year  hampered  by 
-7  syndicates  with  2  in  course  of  formation.  The  leading 
Cartelle  now  extant,  or  which  have  been  in  operation,  in 
this  industry  are  : — The  Stassfurt  potash  convention  (esta- 
blished in  1879),  the  conventions  in  bromine  (renewed  for 
three  years  in  1888),  Glauber  salts  (established  1882), 
sulphate  of  alumina  and  alum  (established  1883),  potashes 
(1886  to  1888,  renewed  in  1889),  prussiate  of  potash 
(established  1886  with  United  Kingdom  and  Austria;  from 
1889  with  Austria  alone),  and  chromate  of  potash  (Anglo- 
German  established  1887);  the  German  Salt  Union  and  its 
offshoots  (established  1886  and  renewed  in  1889  for  ten 
years),  the  caustic  soda  convention  (1883-88),  the  soda-ash 
union  (established  1887),  the  rings  in  sulphate  of  ammonia 
(with  Britain),  borax  (established  1886),  boracic  acid 
(established  1889),  tartaric  acid  (1884  to  1887),  sulphuric 
acid  (established  1887),  the  Anglo-German  convention  in 
oxalic  acid  and  oxalate  of  potash  (1887  to  1890),  the 
Anglo-Austro-German  convention  in  Uzan-dyes  (established 
1889)  ;  the  corners  in  quinine  (1883  to  1884),  sulphonal 
(1888  to  1889),  chloroform  (established  1889),  salicylic 
arid  (established  1S89),  and  iodine  (American-European); 
the  unions  of  German  artificial  manure  makers  (established 
1887),  phosphate  works  (established  1888),  soapworks 
(established  1890),  and  vinegar-works  (established  1890)  ; 
the  combinations  in  mineral  oils  (established  1885),  paraffin 
candles  (established  1887),  ultramarine  (established  1890), 
eating-oil  (established  1887),  gunpowder  (established  1881), 
dynamite  (established  1880,  renewed  1889),  and  hunting- 
ammunition  (established  1885)  ;  aud  the  German  petroleum 
import  trust,  dating  from  the  commencement  of  1891.  It 
is  difficult  to  see  how  any  legislation  could  effectually 
suppress  these  outgrowths ;  but  perhaps  they,  too,  by 
teaching  the  advantages  of  co-operation  to  their  members 
on  the  one  hand,  and  affording  to  the  public  object-lessons 
in  the  evils  of  indirect  taxation  on  the  other,  may  actually 
"labour  for  some  good,  by  us  not  understood." — Chemist 
and  Druggist. 

Alkali  Manufacture  in  Russia. 

The  Russian  Chemical  Society  has  received  a  communica- 
tion, with  a  sample  of  the  first  output  of  Russian  bleaching- 
powder,  from  P.  K.  Ushkoff,  of  Elabouga  (province  of 
Viatka),  who  has  just  started  manufacturing  bleaching- 
powder  on  a  large  scale  from  native  products.  This  is 
considered  a  very  important  step  in  the  growth  of  Russian 
chemical  industry,  as  the  whole  of  the  bleaching-powder 
required  for  home  industries — about  10,000  tons  per  annum 
— is  now  imported  from  England.  The  same  manufacturer 
has  nearly  completed  his  arrangements  for  manufacturing 
soda  ash  and  caustic  soda  by  the  Leblanc  process. — Ibid. 


A  Mountain  of  Pure  Silicates. 

A  mineral  discovery  of  unusual  value  is  reported  from 
Kamouraska,  in  Lower  Canada.  A  Quebec  correspondent 
states  that  an  entire  mountain  has  been  found  composed  of 
silicates,  otherwise  known  as  vitrifiable  stone,  of  a  purity 
certified  by  the  Provincial  Engineer  to  average  98  per  cent. 
This  material  is  used  for  the  manufacture  of  the  finest  glass, 
and  is  believed  to  exist  nowhere  else  on  the  American 
continent  in  such  purity.  The  Provincial  Government  has 
been  asked  by  a  deputation  to  guarantee  4  per  cent,  interest 
for  10  years  on  20,000/.  if  a  local  company  subscribes  that 
amount  to  develop  the  new  industry,  and  has  promised  to 
consider  the  request  if  the  principal  municipality  concerned, 
is  prepared  to  take  a  fair  share  of  the  risk.—  Ifiid. 
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mineral  superphosphate,  ammonia  in  sulphate  of  ammonia, 
phosphates  calculated  as  phosphate  of  lime  in  guano,  pure 
muriate  in  muriate  of  potash,  sulphate  of  potash  in  kainit, 
and  phosphoric  acid  equal  to  basic  phosphate  of  lime  in 

ig.     Apparently  the   percentage  of  ammonia  in  the 

gnano  has  been  accidentally  omitted.     In  the  case 
the  nature  of  tin-  substance  or  substances 
from  which  the  oil  in  th.-  cakes  has  been  derived,  and  the 
percentages  of  oil,  albuminous  compounds,  and  othei  con- 
stituents are  required  in  the  invoice  certificate.     Apparently 

re  the  only  feeding  Btuf  &  ■  but  the  clause 

should  embrace  linseed  meal  and  i  i  meal.    The 

jjill    proposes    to    empowei    county   councils    to  appoint 
analysts, subject  to  the  approval  of  theBoard  of  Agrii 
and  to  paj  them  such  remuneration  as  may  be  agreed,  in 
order  that  they  may  analyse  manures  and  feeding  stuffs  for 
I  hi     count]    councils    are  also 

red  to  prosecute  offenders  under  the  proposed   tat, 
and  to  appoint   inspectors,  subject  to  the  approval  of  the 

i  Agriculture,  for  the  purpo  ting  cases  of 

adulteration." 


BOARD  OF  TRADE  RETURNS 
Summary  of  Imports. 


Month  endintr  sist  January 

1890. 

1891. 

£ 
1035,063 

Mci.*':i 

001,819 

MIEUI10 

£ 

1.715,867 

B6J.787 

636464 

Raw  materials   for  noil 
dustries. 

tcitilo  in- 
nports  .... 

'.',.'1-8,863 

Total  value  of  all  h 

S8.14&8M 

3S.7ll.082 

Summary  op 

Exports. 

Mi  ill  ending 

.list  January 

1890. 

1891. 

MetaU  (other  than  machinery)  .... 

£ 

3,."; 

txtjas 

2,678,383 

£ 
3,113.601 

710,467 

j.;tis.s.-,s 

21,686,762 

LHjSMAU 

Import-   "K  nils   for    Month    imum.   :ilsr  .1  t\i  IBT. 


Articles. 

Quanl 

Valt 

1890. 

1891. 

1V.KI. 

isn. 

1.113 
74*266 

1.71K 

-7.S.K1 

6,148 
12*31 

1.112 

£ 
79,071 

£ 
34)08 

61,740 

BS/M 

assess 

67,346 

22.005 
65,729 

Turpentine 

Other  article*  ..  Value  £ 

Total  value  of  oils... 

•• 

•• 

636,134 
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Imports  of  Metals  fok  Month  ending  31st  January. 


Articles. 

Quantities.                    Values. 

1890. 

1891. 

1890. 

1891. 

Copper  :— 

Unwrought  ....      „ 
Iron  : — 

6,418 
8,141 
4,839 

355,957 

5.743 

485 

16,461 

61,524 

841,194 

54,445 

4,737 

6,139 
9,964 
3,120 

317,331 

2,976 

294 

13,257 
70,685 
82,675 
33,353 
2,860 

£ 

44,045 

219,966 
252,210 

288,193 
50,250 
5,225 
223,721 
116,440 
118,618 
257,519 
106,838 
102.638 

£ 
39.1S3 

313,040 

172,599 

245,393 

Bolt,  bar,  &<: , 

Steel,  unwrought..     „ 
Lead,  pig  and  sheet      „ 

30,995 

2,822 

173,747 

126,094 

8,819 
153,718 

53,158 

Other  articles  . .  .Value  £ 

895,999 

Total  value  of  metals 

■• 

•• 

2,085,063 

1,716,867 

Imports    of    Kaw    Materials    for    Non-Textile 
Industries  for  Month  ending  31st  January. 


Articles. 


Quantities. 


1890. 


1891. 


Values. 


1890. 


1891. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 

Arabic M 


Lac,  &c 

Gutta-percha  . 

Hides,  raw  :— 
Dry 

Wet 

Ivory 


Manures : — 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto , 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn 

Staves „ 

Mahogany Tons 

Other  articles . . .  .Value  £ 

Total  value 


11,661 
195,362 
22,161 

3,300 

4,152 
6,158 

4G.591 

47,723 
870 

5,782 

6,352 

28,536 

2,811 

31463 

8,348 

200,417 

138,790 

3,867 

103,832 
69,775 
5,699 
2,830 


7.7S6 

171,086 

29,771 

5,036 
8,580 
6,386 

:;2.r>~7 

20,873 

736 

967 

7.04S 

37,550 

1,748 

24,634 

8,622 

119,356 

111,525 

2,503 

110,153 

69,650 

6,471 

4,S97 


£ 

36,917 

25,116 

271,211 

11.9S0 
18,672 
55,038 

122.02S 
105,019 
47,100 

40,695 
29,230 
32,954 

29.3SS 
118,676 
51,866 
41,655 
173,056 
2,453 

230,866 

185,517 

3S.0S0 

22,441 

928,292 


2,651,310 


£ 

22,784 

25,655 
365,263 

14.0S1 
33,772 
70,308 

89,092 
42,934 

36,17-1 

5.S70 

36,897 

47,515 

15,505 

117,102 

50,114 

26,S7S 

140,746 

1,101 

227,788 
176,173 
45,870 
45,216 
739,723 


2,37\«6:i 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  3  1st  January. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

Bark  (tanners,  &c.)    „ 

Cutch  and  gambier  Tons 
Dyes:— 

2,888 
32,311 
41,330 

1,205 

2,529 

15,902 

740 

114,276 

33,145 

2,121 

1,872 
12,398 
30,075 

858 
2,160 

13,738 

870 

263,980 

26,065 

1,806 

£ 
1,953 

12,878 

8,845 

109,190 

7,648 

64,442 

19,745 

23*777 

1,930 

316,676 

1,005 

68,385 

29,729 

35,861 

108,237 

£ 
1,797 

4,914 

8,615 

90.S07 
5,342 

51,539 

21,517 

23,460 

1,774 

332,773 

1,591 

106,356 

23,411 

10,683 

138,178 

Nitrate  of  soda....      „ 
Nitrate  of  potash  .      „ 

Oth„r  articles. . .  Value  £ 

Total  value  of  chemicals 

•• 

810,293 

S52.787 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  January. 


Articles. 


Besides  the  above,  drugs  to  the  value  of  51 
as  against  83,810?.  in  January  1890. 


8297.  were  imported, 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware ...       „ 

Stoneware 

Glass : — 
Plate Sq.Ft. 

Flint Cwt. 

Bottles i 

Other  kinds....      „ 

Leather : — 
Unwrought , 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


Quantities. 


1890. 


495.400 
1,082300 

47.03S 


346,466 

8,516 

76,107 

17,483 

12.50S 

4,814 
1,403,400 

80.2S2 

4,281 

39,519 


1891. 


1,178,500 


1,091,300 


7,522 
58,629 
15.017 

9,656 

4,211 
1,366,200 

68,446 
3,797 
33,816 


Values. 


1890.  1891 


£ 

13,228 

76,296 
20,206 
95,251 
94.519 
135,986 
154,964 
18.S16 

19,078 

21,318 
34,876 
16,410 

113,810 
27,412 

107.59S 
65,461 

114,180 

1 10,u23 
31,216 
41,103 


1,573,883 


29,314 
S2,691 
21,840 
88,333 
73.87S 
98,707 
130,031 
12,253 

18,247 
17,113 
27,159 
15,203 

99,664 
26,701 
93,013 
5S.S47 
106,318 
117,992 
30,438 
39.5S3 


2,348,858 
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B3S  OF  Mctals  (otiiku  Til  in   Mo  hineby)  fob 
Month  ksiu.no  .ll-r  Jaw  uiy. 


Values. 

Article*. 

1890. 

1891. 

1890. 

11,903 

UflU 

BOMS 

EUV4U 

£ 

110,402 

231.538 
115,731 
1 

54.98ft 

- 

11,254 

£ 

-  ■— 
Cnwrounht 

Used  metal 

144527 

214542 

1 

2.11*622 

Plated  wares...   Tl 
Telearaph  wire*,  to.    .. 

11,190 

Dili,  r  arttl  ilea  ..  Value  A 

•• 

■• 

3,1487601 

-  ■■!  i>i. i ...  imi  Chi  mi.  us  ron  Monro  ending 
January. 


Article*. 

Quant  itio*. 

Value*. 

1890. 

In|  material*    „ 
nl  manure*. 

Otbararttola* 

■ 

£ 

107,80a 

253.123 

£ 

35.379 
178,004 

JKontfrtg  patrnt  3Li2St. 


L— GENERAL  PLANT,  APPARATUS,  a_vd 
M  aCHDTEEY. 

APPLICATIONS. 

9,*i7.  H.  Chilcott.  Improvements  in  apparatus  for  inter- 
cepting and  separating  oleaginous  and  other  matters  tram  the 
w;,t,  |  .  from  surface  condensers.  January  19. 

1040.  A.  K.  Brown.  Improvements  in  or  connected 
with  apparatus  for  softening  and  fur  clarifying  liquids. 
January  20. 

1043.  C.  B.  Bonne.  Improved  machine  for  drying 
frrains.  corn,  hops,  chemicals,  and  like  substances. 
January  20, 

1071.  B.  Corcoran.     A  mixing  machine  for  amalgamat- 
ing exact    proportions    of    flours,    chemicals,    and    other 
January  21. 

11U4.  A.  Chapman.  Improvements  in  multiple  effect 
i  raporating  apparatus.    January  22. 

A.  Haigh  andJ.  Thewlis.  Improved  apparatus  to 
be  employed  in  the  drying  of  animal  or  vegetable  fibres. 
January  26. 

1540.  W.  H.  Webb.  Improvements  in  or  oonnected 
with  compression  pumps  for  gaseous  or  vaporous  fluids. 
January  28. 

1578.  1..  II.  Armour.  Improvements  in  or  connected 
with  ovens  or  furnaces  used  for  the  manufacture  of  hard 

,  "i    for  distilling  shale,  roasting  ores,  or  otherwise 

subjecting    carl aceoue    matter    to  the   action  of  heat. 

January  28, 

1579.  I..  II.  Armour.      S«l   I  DaS8  III. 

1585.  S.  Oatcs.  Improvements  in  smoke-consuming 
apparatus  and  fuel  risers.    January  28. 

1629.  W.  B.  Earp.     Improvements  in  or  relating  to  new 
or  improved  boiler  anti-incrustation  oompounds  or  compo 
lions  and  in  the  utilisation  ol   «  for   their 

manufacture.    Jannarj  29. 

■  •  mi.     Improvements  in  evaporation  and 

distillation  of  liquids,     January 

1846.  J.   King.     Improved  apparatus  or  multiple  effect 

dryio  arbonising 

fertilisers,    ochres,    oxides,    and     other    materials,    and    for 

entrating    and    evaporating     liquids,    and    for    other 

purposes.     February  2. 

C.  II  Fitzmaurice,  Improvements  in  apparatus 
and  appliances  for  Boftening,  purifj  ing,  and  Rltering  liquids. 
February  4. 

i  Blass.  Improvements  in  apparatus  for  treat- 
ing materials   l>\  a   circulating  current   ol    heated  gases. 

i 

2141.  W.  T.  Cotton  and   B.   I..  Garrett.     An  improved 
•iiitor    and    surface    condenser    lor    producing    pure 
distilled  water.     February  5. 

21 12.  w     r.  i  orl ind   B.   1..   i  larrett.      Vn  imj 

apparatus  for  distilling  water  and  other  liquids,    Februari  .'>. 

i  .    r.    Miles.      Improved   means   for   ■  vapi 
liquids  containing  ~alt-  in  solution.     Februan  7. 

2480.  B.  Cavanagh.      Improvements    in  apparatt 
ing  liquids  with  gases,     February  10, 


Feb.  23,  i89i.]         THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


175 


Complete  Specifications  Accepted.* 

1890. 

1177.  W.  Sinclair.  Composition  for  lining  casks,  &c. 
January  28. 

2632.  W.  P.  Thompson.— From  A.  Stehlik.  Centrifugal 
apparatus  for  filtering  liquids.     February  18. 

3907.  E.  Harvey.     Evaporating  apparatus.    January  28. 

8915.  J.  Schwager.   Condensing  apparatus.    February  11. 

4225.  J.  von  Langer  and  L.  Cooper.  Valves  for  hot  gases. 
January  28. 

5142.  E.  Theisen.  Apparatus  for  condensing  vapours 
or  gases.     February  18. 

5598.  H.  A.  Fleuss.     Freezing  apparatus.    February  18. 

G951.  C.  Kellner.  Lining  boilers  or  digesters  used  in 
manufacture  of  paper  pulp,  and  for  similar  purposes. 
January  28. 

10,940.  L.G.Kiggs.  Refrigerating  apparatus.  January  28. 

18,751.  O.  Scbulz.  Continuous  evaporating  apparatus. 
February  4. 

19,835.  H.  J.  Allison.— From  The  National  Salt  and 
Chemical  Company.  Apparatus  for  the  vaporisation  of 
liquids.    February  11. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

971.  B.  H.  Thwaite.  Improvements  in  methods  of 
generating  heating  and  lighting  gases  from  liquids  and 
solid  hydrocarbons,  and  in  apparatus  therefor.  Complete 
Specification.     January  20. 

1029.  R.  \V.  Papineau.  Improvements  relating  to  the 
manufacture  and  carburetting  of  gas,  and  to  apparatus 
therefor.     January  20. 

1099.  S.  Geoghegan  and  M.  F.  Purcell.  Improved  appa- 
ratus for  the  purification  and  deposition  of  solid  particles 
from  gaseous  fumes.     January  21. 

1237.  A.  L.  Keller.     A  new  fuel.     January  23. 

1386.  J.  Hargreaves.  Improvements  in  the  generation 
and  combustion  of  gas  for  smelting  and  heating  purposes, 
and  in  appliances  connected  therewith.     January  26. 

1410.  J.  Woodward.  Improvements  in  machinery  or 
arrangements  for  charging  and  drawing  gas  retorts. 
January  26. 

1563.  T.  Clapham.  Improvements  in  the  construction  of 
condensers  applicable  for  use  in  the  manufacture  of  illu- 
minating or  other  gases.     January  28. 

1577.  L.  H.  Armour.     See  Class  III. 

1682.  J.  Bowing.  Improvements  in  coking  processes. 
Complete  Specification.     January  29. 

1866.  J.  Moeller.  Improvement  in  lighting  houses  or 
any  establishments  through  introducing  into  the  pipes  a 
mixture  of  gas  and  air  to  produce  a  "  Buusen  "  flame  for 
lighting  incandescent  lamps.     February  2. 

1868.  J.  Moeller.  An  apparatus  producing  gas  from 
light  oils  for  lighting  the  so-called  Welsbaeh  incandescent 
u;i-  lumps,  and  for  general  lighting  purposes.     February  2. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  ot  the  Complete  Specifications  arc  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


1909.  J.  W.  Ormiston,  A.  R.  Ormiston,  and  J.  Ormiston. 
Improvements  in  the  manufacture  and  distribution  of 
gaseous  fuel,  and  in  arrangements  and  apparatus  therefor. 
February  3. 

2021.  P.  F.  Macullum.— From  J.  C.  Ressig,  Argentine 
Republic,  and  J.  Landin,  Sweden.  Improvements  in 
separating  carbonic  acid  from  other  gases,  especially  in  the 
production  of  calefacient  gas  for  lighting  and  heating 
purposes,  free,  or  practically  free,  from  carbonic  oxide. 
Complete  Specification.     February  4. 

2098.  N.  Martin  and  B.  D.  Martin.  An  improved  device 
for  increasing  the  illuminating  power  of  gas  flames. 
February  5. 

2145.  G.  Hargreaves,  J.  P.  Scranton,  and  E.  W.  Porter. 
Improvements  in  apparatus  for  carburetting  air.  Complete 
Specification.     February  5. 

2158.  A.  Woosnarn.  Improvements  in  determining  the 
illuminating  power  of  gas  and  other  flames.     February  5. 

2159.  J.  A.  Soetje  and  J.  C.  A.  Kahl.  New  or  improved 
manufacture  of  briquettes,  peat  coke,  and  peat  coke 
briquettes.     February  5. 

2170.  H.  Fourness.  Improvements  in  the  means  and 
appliances  used  in  the  manufacture  of  illuminating  and 
heating  gases.     February  6. 

2193.  D.  Rylands.  Improvements  in  fire-lighters  and  in 
the  process  of  manufacturing  the  same.     February  6. 

2235.  T.  Williams.  Improved  combination  or  employ- 
ment of  ingredients  for  the  manufacture  of  fire-lighters. 
February  6. 

2452.  U.  Andre.  Improvements  in  and  connected  with 
hydraulic  mains  for  gas-making  apparatus.     February  10. 

2736.  V.  Poltavtseff  and  K.  Hodjaian.  Improved  means 
for  generating  heat  from  liquid  and  other  fuel.  February  14. 


Complete  Specifications  Accepted. 

1890. 

3332.  B.  C.  Sykes  and  G.  Blamires.  Separating  hydrogen 
gas  and  the  light  carburets  of  hydrogen  from  water-gas  or 
producer-gas,  or  both.     January  28. 

3684.  T.  Holgate.  Method  and  apparatus  for  the  manu- 
facture of  coal-gas  and  compounds  of  ammonia.  February  11. 

4197.  H.  L.  Muller  and  W.  Adkins.  Apparatus  for 
producing  lighting  gas.     February  4. 

4223.  J.  von  Langer  and  L.  Cooper.  Production  of 
water-gas  and  generator-gas,  and  apparatus  connected 
therewith.     February  18. 

4324.  J.  A.  Kelman.  Apparatus  for  manufacture  of 
gas.     February  4. 

5078.  C  Hunt.  Inclined  gas  retorts,  and  apparatus  for 
charging  same.     February  18. 

5163.  S.  J.  Woodhouse.  Method  and  means  for  charging 
and  discharging  gas  retorts.     February  18. 

5194.  G.Waller.  Cooling  and  conveying  coke  discharged 
from  retorts.     February  18. 

5453.  W.  Ackroyd,  T.  H.  Ackroyd,  and  J.  Willoughby. 
Method  and  apparatus  for  increasing  combustion  of  smoke 
in  furnaces,  utilisation  and  transmission  of  heat,  economising 
fuel,  and  improving  draught.     February  18. 
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ILL— DBSTBUI  ITVF,  DISTILLATION,  TAR 
PBODUI  I-.  1 

Ai-i-i  on 

tmprovi  in. nt-  In  tin-  continuous 
distillation  of    hydrocarbon   and    other  oils   and   liquids. 

i  .! :iliil;ir\    24. 

I. '.7 7.  I..  II.  Armour.     [mprovcmcnU connected  with  ooke 

torts  wherein  ammoniac*] 
■  I-,    :m<l    the    like     lire    obi 
Jantuur, 

1578.  I-.  II.  Armour.     Improvements   in   oi 
with  ovens  or  furnaces  u-<  '1  for  the   manufacture  of  hard 
coke,  ..r   for  distilling  nhale,  roasting  ores,  ..r  otherwise 
ting    carbonaceous    matter  to  the    action   of    beat, 

.! 

1579    I..  II.  Armour.      Improvements   in   <>r   connected 
with  ovens,  furnaces,  it  retorts  used  for  the  making  "i  ooke 
or  charcoal,  or  for  dintilling  or  roasting  carbonaceouj 
or  ,itli.  i  j  matter  to  the  action  of 

ACCEPTED. 

2242.  I'.  Hlawaty.     Preparing  benzol,  naphthalcm 
anthracene  from  petroleum,  petroleum  scales,  tar,  tar  oil-, 
..  and  from  illuminating  gas.     February  18. 

II.   Propfi  .     Process  and  apparatus  foi   the  con- 
tinuous  distillation  of  tar.     February  II. 

1180.  J.  Laing.     Destructive  distillation  of  minei 
and  apparatus  therefor.     February  II. 


iv._riii.«.i|:i\i;  mattii.'s  urn  l>.  ' 

Aril  I,  u 

1001.    R.   Hollid  .   i  united,  T.  Holliday,  and 

ami  P.  I:   I    St  dler.     improvements  in  the  production  or 
n.  m   colour   producing  thiobaae  and  of 
sulpho  acids  of  the  same.    Januai 

1190   t  >.  Imray.     From  The  Farbwerke  vormals  Meister, 
us, and  BrOning,  Germany.     Se«  Class  ^  I. 

1228.  B.   Hunt,   I     B.   Wilson,  and   r.  Stewart      S« 
III. 

1984.    i:.    Hunt,  ison,  and    1'.   Btewart      In. 

inufacture    of    colouring    matters, 

v.  rk.  vormals  "  i 
i  nc:.  Germany.       Improvci 

"I  r.-.l  violel  colouring  matter 

I  .'  i . 

vormals   Meister, 
I. u.  in-,   and   BrOning,    Germany.      Improvements    in   the 
produi  ■ 
Januai 

Improvements   in   the   mat 

.i  u 

I  :..in  The  Ael        I       i  llschafl   fur 
Vnilim  ...  nt-    m    the 

manufactui 

1742.  3.  1  I  Co.,  Gi  rmany. 

Improvi  ,    new   nmidonaph- 

tholsulph o    m.i'I.    and     colourii 


U.  Willcox. — l'rom  The  Farbenfabriken  vormals 
]■'.  Bayer  and  Co.,  Germany.  The  manufacture  of  new 
dyestuffs  of  anthracene  and  anthraquinone.     February  2. 

2682.  I.    Levinstein.     A   new  or  unproved  material  fox 
use  in  the  production  of  colouring  matters.     February  14. 


Complete  Specifications  Accepted. 
1890. 

8803.  II.  Willcox.— From  The  Farbenfabriken  vormals 
K.   Bayer  and   Co.    Mai  oi    fasl   dyestuffs.     Fe- 

bruary I. 

M.  (I.  Lindemann.     Treating  dyewoods  and  their 

February   I. 
B.  Willcox. — From  The  Farbenfabriken  vormals  F. 
Bayer  and  Co.     Manufacturing  new  derivatives  of  plant  I- 
amido-acetic  acid.    January 

i.".77.  O. Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  BrOning.  Production  of  grey  colouring  matters. 
Januar 

1904.  S.  Pitt..— From  L.  Cassella  and  Co.  'Manufacture 
of  dyestuffs.     January  28. 

5723.  B.  Willcox. — From  The  Farbenfabriken   vormals 
and  I  o.     M:'i  phenacetine  derivatives. 

February  I. 

.'.777.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  BrOning.  Production  of  grey  basic  colouring 
matter-  by  the  action  of  bydrocnlorate  of  nitroso- 
dimethylaniline,  or  hydrochlorate  of  uitroso-diethylaniline 
upon  !  ■ .'.  .liownaplitlialin.  ami  upon  l"2  tetroxy-dinaphthyl. 
Januarj  28. 

5780.   0.    foray. — From    l  ifabriken    n 

Lucius,  and  BrOning.  Production  of  blank 
colouring  matters  from  nmidoflavopurpwrine  and  amido- 
anthropurpnrine.    January  28. 

6874    J.  r.  Johnson.— From  The   Badische  Anil'm  and 
Production  ..I  substantive  colouring  matter-. 


Soda  Fabrik. 
February   I. 

21,21 
February  \x. 


I  ture    of    Colouring    matters. 


1891. 

J.  C.  L.  Durand,  D.  K.  Huguenin,  and  A.  J.  J. 

d'  \ii.iii;in.     Manufacture  of  new  colouring  matters,     ]\- 

l.rimr\    I -. 


V.—TI  •  \  III  IS,  COTTON,  WOOL,  SILK,  Etc. 

Arri  [CATIONS, 

1426,  W.F.Thompson.  Improvements  in  or  appertaining 
to  the  separation  oi  purification  ol  cotton  seed  from  it- 
adherent  fibre,  and  also  .•!  other  seeds  ..r  j;niiii-  from 
external  adherent  matter  or  coating.    January  26. 

16K  r.  I..  Leech  and  \.  Horrobin,  An  unproved 
waterproofing  Bolntion.    January  29. 

1688.  r.  Craig,  of  the  Firm  of  I.  Holden  and  Sons.  Cm. 
provi  in.  nt-  in  mean-  or  apparatus  for  use  in  preparing 
an. I  combing  wool  or  other  lil.re-  t..  prevent  waste, 
January  BO, 

.1  Kershaw,  J.  Wilcock,  and  \.  Ishworfh,  [m- 
provements  in  the  treatmonl  oi  textile  fabrics,  Buch  as 
wooUi  i  Is.    Fi  brus 

•-'•-•■J7.  F.  J.  II.  Sampson.  Improvements  in  the  treatment 
of  Hi.  a  an. I  other  vegetable  fibre,and  in  apparatus  to  be 
used  for  ilii-  pur] t,     February  6. 

•j:iis.  ,i.    it    Hart. .ii.     Improved  process  for  the   manu- 
facture   ..f    granite     linoleum.       Complete    Spccifii 
February  '.'. 
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Complete  Specifications  Accepted. 

1890. 

3749.  H.  Blakeley  and  C.  Beving.    Ornamenting  textile 
fabrics.     February  11. 

4452.  H.  A.  Lowe.     Treating  materials  from  cotton  or 
other  cellulosie  fibres.     January  28. 

21,230.  J.  W.  Barker.   Figured  pile  fabrics.  February  11. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

1120.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Improvements  in  dyeing 
and  printing  on  woollens  azo-colouring  matters  derived  from 
dioxynaphthalin  sulphonic  acids  with  metallic  mordants. 
January  21. 

1702.  C.  S.  Bedford.  New  and  improved  methods  of 
dyeing  cotton  and  other  fibres.     January  30. 

2533.  H.  Thies  and  F.  Cleff.  Improved  process  of  dyeing 
or  printing  in  aniline  black.  Complete  Specification. 
February  12. 

2604.  P.  G.  Wild.  A  new  or  improved  method  of 
stamping  and  tinting  textile  fabrics,  and  apparatus  for 
effecting  same.     February  13. 


Complete  Specification  Accepted. 
1890. 


12,379.     H.    H.    Mott   and   J.    Perry, 
decorative  wall-papers.     January  28. 


Manufacture  of 


.       VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

962.  J.  W.  Kynaston.  Improvements  in  the  manufacture 
of  sulphate  of  alumina.     January  20. 

1154.  F.  H.  Gossage  and  J.  Williamson.  Improvements 
in  or  connected  with  the  obtainment  or  manufacture  of 
sulphur  from  sulphuretted  hydrogen.     January  22. 

1168.  M.  N.  d'Ardria.  Improvements  in  the  manufacture 
of  barium  chloride  and  strontium  chloride.     January  22. 

1203.  F.  J.  Jones.  Improvements  in  the  manufacture  of 
sulphate  of  ammonia.     January  22. 

1226.  R.  Williams.  Improvements  in  and  connected 
with  the  utilisation  of  the  impure  sulphate  of  lead,  known 
as  "  lead  bottoms."     January  23. 

1261.  O. Imray. — From  LaSocieteAnonyme  desAnciennes 
Salines  Domaniales  de  l'Est,  France.  Process  for  bleaching 
and  purifying  aluminium  sulphate.     January  23. 

1453.  E.  O.  Lambert. — From  S.  Pick,  Austria.  Im- 
provements in  the  manufacture  or  production  of  salt  from 
brine.     Complete  Specification.     January  27. 

1824.  I.  Lifschutz.  An  improvement  in  the  process  for 
the  simultaneous  production  of  cellulose  and  oxalic  acid 
from  vegetable  fibrous  substances.     January  31. 

1825.  H.  H.  Lake.— From  G.  Letelie,  Belgium.  Im- 
provements relating  to  the  manufacture  of  carbonate  of 
soda,  carbonate  of  potash,  hydrochloric  acid,  and  chloride 
of  lime,  and  to  apparatus  therefor.     January  31. 


2019.  W.  Walker.  An  improved  process  for  obtaining 
silicates  for  making  glass,  and  the  production  of  hydro- 
chloric acid.     Complete  Specification.     February  4. 

2134.  J.  Greenwood.  Improvements  in  or  relating  to 
the  manufacture  or  production  of  caustic  soda.     February  5. 

2224.  H.  H.  Lake — From  J.  Massignon  and  E.  Watel, 
France.  Improvements  in  the  manufacture  of  chromates, 
bichromates,  and  other  chromium  compounds.  Complete 
Specification.     February  6. 

2252.  P.  G.  W.  Typke.  Improvements  relating  to  the 
manufacture  or  production  of  certain  phosphorus  com- 
pounds.    February  7, 

2343.  T.  G.  Webb.  An  improvement  in  apparatus  for 
concentrating  sulphuric  acid.     February  9. 

2499.  W.  C  Hcraens.  Improvements  in  apparatus  for 
concentrating  acids.     February  11. 

2611.  J.  Graham,  G.  E.  Davis,  and  A.  R.  Davis.  Im- 
provements in  the  concentration  of  sulphuric  acid,  and  in 
apparatus  therefor.     February  13. 

Complete  Specifications  Accepted. 

1890. 

2296.  J.  C.  Richardson  and  T.  J.  Holland.     See  Class  XI. 

2526.  The  Borax  Co.,  Lira.  Treating  borates  of  lime 
and  boracite  for  manufacture  of  borax  and  other  borates. 
February  4. 

2633.  J.  Leith.  Distillation  or  treatment  of  ammonium 
chloride  with  Leblanc  alkali  waste,  &c.     January  28. 

4434.  J.  J.  Meldrum  and  T.  F.  Meldrum.  Apparatus 
used  in  the  distillation  of  ammonia.     February  11. 

4473.  H.  H.  Lake. — From  La  Societe  Jph.  Jay  et 
Jellaffier.  Apparatus  for  producing  carbonic  acid  and 
similar  gas.     February  18. 

4519.  H.  Precht.  Production  of  potash  from  potassium 
and  magnesium  carbonate.     February  18. 

4759.  H.  Precht.  Production  of  hydrate  of  magnesia. 
February  18. 

5072.  L.  ilond.  Treating  phosphatic  minerals.  Fe- 
bruary 18. 

8914.  A.  Crossley  and  J.  W.  Jones.  Process  and 
apparatus  for  producing  ferro-ferric  and  ferric  oxides. 
February  18. 

16,049.  R.  Haddan.  —  From  Viscount  de  Lambilly. 
Manufacturing  alkaline  or  alkaline  earth  cyanides  through 
atmospheric  nitrogen,  and  application  of  same  to  the 
production  of  ammonia.     February  18. 

18,187.  L.  D.  Armstrong.  Apparatus  for  recovering 
soda  and  other  chemicals  from  spent  liquors.     January  28. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

943.  H.  L.  Doulton  and  S.  H.  Leech.  Improvements  in 
forming  undercut  projections  and  recesses  in  tiles  and  other 
articles  of  pottery,  and  in  apparatus  therefor.     January  19. 

966.  E.Arthur.  A  composition  for  glazing  or  enamelling 
tiles,  bricks,  and  like  goods.     January  20. 

1222.  W.  W.  Pilkington.  Improvements  in  apparatus 
for  forming  molten  glass  into  sheets.     January  23. 

1704.  H.  Warrington.  Improvements  in  ovens  or  kilns 
for  burning  bricks,  tiles,  and  the  like.  Complete  Specifica- 
tion.    January  30. 

2019.  W.  Walker.     See  Class  VII. 

266S.  E.  Enderleine.  —  From  Kreysler  and  Mohr, 
Germany.  Improvements  in  the  decoration  or  ornamenta- 
tion of  glass,  china,  and  other  ware.     February  13. 
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Complete  Specification-  Accepted. 
1890. 

8348.  T.  Fletcher,  B.  Crag-Brown,  and  W.  Pre,     Ilriek 

an. I  | ..    • 

1     P.  I.         EL  •  :  a  is.    January 

i  !!.  s.  Sbepcote.     Machinery  for 
manuiaetoring  )  tar.'.    January  88. 

!-   and    \  Manufacture  of 

ned  piping.     Fehruary  11. 

-  and  .1.  Slridmore.    Asbestos  eo 
tion  ahadon  d  other  furnaces.     February  18. 

i.  C.  D.  Abel. — Fr I.   Meurin.     Manufacture  of 

,  pipes,  pipe  stones,  &c.     ]  ebruary  18. 


UL— B0ILDLNG  MAT!  i:i  LLS,  CLAYS,  MOBTABS, 

am  -i  8. 

Applications. 

1113.  W.   II.  Taylor.     Improvements   in  and  apparatus 
for  t In-  man  '.    January  81. 

1440.    \.  J.  B.  Ward.    Fireproof  llo,,r-.  staircases,  and 
January 

1617.  J.G.Garrett.     Improvements  in  kilns  for  burning 
Portland  cement  and  other  like  substanci  -.    January  89. 

17.'.'  oil.     Improvements  in  the  manufacture 

ol  artificial  Soman  cement    Janu  i 

'.    I     W,   Hope,     Improi uta  in  or  relating  to 

the  production  or  maim:  -  ind,  chiefly  for  building 

and  Hilar  purposes.    January 

-lian  and   B.    II.    Braidwood.     Fireproof 
ceilings,  walls,  woodwork,  hangingSj 
or  upholsti  ry.     I  ■  bru  uy   I. 

■I   fiallanl  di      Ui  improved  medium  or  composition 
February 

Improved  means  and  apparatus  for 
February  13. 


\.  t  null. 

117'  I  ompound   :  i  e   iron   rail- 

■  kerbing,  joints  of  stone,  drain  pipes,  &c.  Jan 

W       G.      Will. am-      and     8.      rayl  '  ;.n!ltillj; 

rj  11. 

•     r   Bedfern.— From  W.  Heller.     Treatment  of 
BTpsum    for    building,    statuary,    and    other    i 

i-  II. 
-"■'1    i    P  and  ceilings 

com  Miarv   I  I. 


X—  METALLURGY,  MIXING,  Etc. 
Applications. 

914.  C.  ISillin^toii,  J.  Newton,  and  C.  Billington,  jun. 
Improvements  in  the  production  of  aluminium.  January  19. 

94G.  X.  Lebedeff.  Improvements  in  extracting  iron  or 
steel  or  other  metals  from  ores  or  metalliferous  materials. 
January  19. 

950.  II.   11.  Leigh. — From  E.   B.  Heusmann,  Germany. 

-  in  metallic  alloys.     January  19. 

•re.      Improvements    in   or   relating    to 
itive  gas  furnaces  for  steel  melting,  and  analogous 
purposes.    Januarj  20. 

Iul7.    W.    West.      Improvement   in   apparatus    for    and 
--  of  treating  zinc  ores.     January  20. 

1161.  B.  II.  Thwaite.  An  improved  form  of  high  tem- 
perature furnace  especially  adapted  for  the  conversion 
of  a  high  carbide  of  iron  into  the  low  carbide  condition 

I  1.     January  88. 

1197.  J.  Mactear.  Improvements  in  the  treatment  of 
nurifer..  i    the    extraction   of    precious    metal 

January  22. 

1208.  II.  H.  Lake.— From  J.   II.    Bevington.    United 
An   improved   method   of  beating   natal   in  the. 
manufacture  of  tube-,  and  for  similar  purpoe  -.    Complete 
cation.     January  22. 

i:. ......    .1.     II.     Pollok.      Improved    gold     extracting 

ts.    January  2  l. 

1874,  A,  M.  (lark. —  From  La  SocicuS  Anonyms  de 
Produits  Cbimiques  Btablissemcnts  Malotra,  represented 
b]  I  .  E.  Costes',  France.  Treating  ores  and  residues 
containing  lino  by  means  of  bisulphate  of  soda  lor  the 
production  of  commercial  products.    January  24. 

1526.  C.  H.   Aston.     An  improved  method  of  utilising 
ned  hot-blast   stove  and  boiler-flue  dual  made  in 
connection  with  iron-making  furnaces.    Januarj  88. 

1785.  1  Meyer.  Improvements  in  tlio  production  of 
aluminium.     January  31. 

t-7i.  W.  Ambler  and  II.   Branter.    Improvements   in 
moulding  hollow  ingots  and  other  tubular  articles  of  i 
metal.     February  '_'. 

A.    Birkbeck.     Improvements    in    "tin-pot-"    ,,r 
apparatus  for  coating   metal  plates  or  surfaces  with    till  or 

the  bk. .     i 

Improvements    in    the    treatment    of 
composite  ores  containing  zinc.     February   l 

i      Edwards.— From    I.    II Id,  Germany.     \u 

improved   process   and   apparatus  for   desilverising    lead. 
February  4. 

.1.  Johnson. —  From   T.    S.    lllair,    jun.,    United 
Mai.-.      Improvements    in    the     manufacture    of 

I 

2234.    II.  Parkes,      Improvement-   in    the  manufacture  of, 
DOUS  alloy-.      February  (I. 

2326.  A.    P.   Smith.      Improvements   in   thi 

of     iron     and    nickel    from     solution    of     their    sill]. hate-. 

February  9. 

J,  B.  Aliugary.     Improvements  in   metal  alloys. 
February  9. 

\.  de  L.  Long  and.!.  Noble.      \  enerative 

d  ingot  heating  furnaoe.     February  11. 

.1.11.  Darby.    Improvements  in  the  mannfactare 
or  puril  teel  or  homogeneous  metal.    Fobroary  l". 

2722.  J    II.   Darby.     Improvements  in  the  maim; 
or  of  Iron  or  steel,  or  the  treatment  of 
-nil  for  such  manufacture.    February  14. 
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Complete  Specifications  Accepted. 
1889. 

17,627.  H.  H.  Lake. — From  S.  H.  Emmens.  Production 
of  ductile  iron  from  cast  iron.     February  4. 

1890. 

2057.  A.  J.  Campion.  Processes  and  apparatus  for 
smelting  and  treating  till  ores,  slags,  slimes,  and  furnace 
debris  containing  tin,  &c.     February  18. 

2544.  J.  W.  Chenhall.  Improvements  in  blast  or 
smelting  furnaces  having  water  jackets.     February  IS. 

3245.  W.  D.  Bobn.  Separation  of  gold  and  silver  from 
ores.     February  11. 

3246.  W.  D.  Bobn.  Apparatus  for  separating  gold  or 
silver  from  ores.     February  1 1 . 

4030.  J.  H.  Darby.  Manufacture  of  steel  or  iron. 
February  11. 

5199.  The  Electric  Construction  Corporation,  Limited, 
T.  Parker,  and  A.  E.  Robinson.  Treatment  of  copper 
nickel  matte  and  obtainmeut  of  products  therefrom. 
February  18. 

5638.  T.  Teague.  Extracting  tin  from  slag  or  debris  of 
tin  smelting.     January  28. 

5G41.  H,  Howard.  Manufacture  of  iron  and  steel  tubes. 
February  18. 

16,545.  H.  H.  Lake.— From  0.  B.  Peck.  Apparatus  for 
decomposing  metallic  salts  and  desulphurising  ores. 
February  4. 

18,605.  L.  L.  Burdon.  Compound  hollow  metal  ingots 
and  wire.     January  28. 

18,636.  14.  Haddan. — From  G.  Conkling.  Concentrating 
iron  ore.     January  28. 

19,572.  W.  P.  Hopkins.  Manufacturing  bar  iron. 
February  18. 

20,533.  D.  Brennan.  Apparatus  for  crushing  or  reducing 
ores.     February  11. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

1007.  E.  Ferraris.  Apparatus  for  separating  ores  and 
metals  by  the  aid  of  electricity.  Complete  Specification. 
January  20. 

1035.  S.  W.  Marquay.  Improvements  in  primary 
batteries.     January  20. 

1049.  S.  Z.  de  Ferranti.  Improvements  in  the  manufacture 
of  dynamo-electrie  machines.     January  20. 

1425.  A.  J.  Boult. — From  W.  Roberts,  Canada.  Improve- 
ments in  storage  batteries.  Complete  Specification.  Ja- 
nuary 26. 

1741.  H.Howard.  Improvements  in  electric  welding,  and 
in  apparatus  therefor.     January  30. 

1788.  M.  Bailey.  Improvements  in  the  construction  of 
battery  elements.     January  31. 

1818.  J.  B.  Winder.  A  new  or  improved  preparation  of 
soluble  bichromates  and  sulphuric  acid  for  use  in  charging 
voltaic  batteries  and  for  other  purposes.     January  31. 

2418.  J.  Matthews  and  G.  B.  Cruickshank.  Improve- 
ments in  electric  accumulators  or  storage  batteries. 
February  10. 

2446.  J.  Y.  Johnson. — From  G.  D.  Davis,  United  States. 
Improvements  in  or  connected  with  means  or  apparatus 
employed  in  electrolysis.     February  10. 


2471.  T.  W.  Bush  and  M.  Doubleday.  The  manufacture 
of  hydrolysed  lead  cells  for  electrical  or  storage  batteries. 
February  11. 

2518.  W.  Gibbings.  An  improved  method  of  depositing 
copper  or  other  metals  by  electrolysis,  with  the  object  of 
refining  it  or  them,  or  of  recovering  the  precious  and  (or) 
other  metals  contained  in  or  alloyed  with  the  metal  under 
treatment.     February  12. 

2654.  Sir  C.  S.  Forbes,  Bart.  Improvements  in  primary 
batteries.     February  13. 

Complete  Specifications  Accepted 
1890. 

1897.  E.  Fahrig.  Composition  for  electrical  insulating 
purposes,  and  manufacture  thereof.     February  4. 

2273.  G.  R.  Postlethwaite.     Voltaic  cells.     February  11. 

2296.  J.  C.  Richardson  and  T.  J.  Holland.  Electrolytic 
production  of  caustic  soda,  caustic  potash,  &c.    February  11. 

2297.  J.  C.  Richardson  and  T.  J.  Holland.  Apparatus 
for  electrolytic  purposes.     February  11. 

2945.  A.  M.  F.  Laurent-Cely  and  I.  A.  Timmis.  Electric 
secondary  cells,  and  manufacture  thereo.'.     February  4. 

3028.  A.  C.  Reigner.  Dynamo-electric  and  electro- 
dynamic  machines.     January  28. 

3967.  J.  S.  Stevenson.  Manufacture  of  secondary  battery 
elements.     February  4. 

4384.  J.  Pitkin  and  H  C.  L.  Holden.  Plates  for  secondary 
batteries.     February  11. 

5199.  The  Electric  Construction  Corporation,  Limited, 
T.  Parker,  and  A.  E.  Robinson.     See  Class  X. 

15,455.  AY.  P.  Thompson.— From  C.  L.  Coffin.  Welding 
metals  electricall}-.     February  4. 

20,111.  H.  H.  Lake.— From  I.  L.  Roberts  and  T.  II. 
McGraw.  Apparatus  for  use  in  the  electrolytic  decomposi- 
tion of  metallic  salts.     Februarv  4. 


XIL— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

963.  P.  R.  de  Faueheux  D'Humy.  Improvements  in  the 
manufacture  or  treatment  of  soap  for  toilet,  washing,  medical, 
and  other  like  purposes,  and  in  apparatus  for  holding  or 
containing  soap,  and  supplying  same  for  personal  or  other 
uses.     January  20. 

1223.  R.  Hunt,  E.  S.  Wilson,  and  E.  Stewart.  Improve- 
ments in  treating  crude  cotton-seed  oil  to  obtain  oil  soap 
and  colouring  matter.     January  23. 

1997.  A.Bruce,  R.  Harrison,  J.  Harrop,  and  A.Taylor. 
An  improved  washing  compound.     February  4. 

2112.  J.  A.  Clough.  Improvements  in  or  appertaining  to 
the  manufacture  of  soap.     February  5. 

2241.  W.  S.  Soniers.  Improvements  in  refining  oils  and 
spirits,  and  apparatus  therefor.     February  7. 

Complete  Specifications  Accepted. 
1890. 

1343.  T.  H.  Gray  and  S.  S.  Bromhead.  Refining  linseed 
oil.     February  4. 

3601.  R.  C.  Scott.  Manufacture  or  shaping  of  soap. 
February  4. 

5226.  W.  P.  Thompson. — From  R.  Krause.  Improved 
lanolin  compound,  and  process  for  preparing  and  utilising 
same,  specially  applicable  to  the  preparation  of  lubricants. 
February  11. 


[80 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Feb.  M     • 


11,629.    W.   V    Hartley    and     W.   K.  B.   Blenkinsop. 

Deoolo  oils  in  the  manufacture   of  pale 

and     varnishes,    and     apparatus     therefor. 

I.  I'.  Wild.      Process   and  apparatus   for   smelting 
lDow,  or  other  erode  tatty  substances  by  meant 

of  hot  air.     l'ebruurr  18. 


XIII—  PAIN T8,  PIGMENTS,  VABNISHES,  and 

Kl  -INS. 

Ai  ri.n  u 

1187,  B.  C  An  improved   manufacture  of 

painU  or   varnish  g    leather,  cloth,    ami    other 

.!-.    January  SI. 
111.'..  J. Campbell     A  new  eom|  i  coating  tin 

and  other  like  vessels.    January  t±. 

1867.  W.   N.    Hartley  and  v7.   I  .   I:.   Blenkinsop.     The 
manufacture  of  an  improved  preparation  of  driera  oreicca- 
i  ii.rial  fur  mixing  with  paints.    January  S3. 

i.  an. I   I..  Hanetzog.     The  production  of 

permanent     water -oolonn     bj     meana    of    1>1 1    Berum. 

irj   I. 
II.  Wilcox,  .1.  ('.   Bntterfield,  ami  'I.e.  Bati 
bnprovementa  in  the  m  of  white-lead  and  other 

Its,    ami     in     tin-    by-] 
i  iry  'J. 

■       W    Scollay.      (faking   paint   or   paint    stock. 
bmarj  i". 

A'  .  KITED. 

1890. 
I17H.  \V.  Binclair.     Waterproofing  ami  preeervii 
for  -turn-,  tirirk'.  plaster,  ami  cemenl   - 
Januai 

i.    Larrouy.     Manufacture  of  litb  n  i  1.  ail. 

irj   I. 
11,699.  W.   N.  Hani,  v   and  W.  B.B.  Blenkinsop      - 
\ll 


XIV.—  lANNlNt;,  1. 1  Aim  !:.  (.i.i  1  .  urn  SIZE. 


J 


Ail  i  i.  wn.\. 

Making   an  improved  artificial  leather. 


n 

.  irj  1 1 


COMPLI 

.1.     M.     l'uji."        tmprovi  in.  lit-     in 


tanning. 


XV.— A(ii:n  i  i.M  1:1    i.i.   M  \ni  Kl  3. 

\\    Bowler,  hnprovi 

utilisal  .ml  in  the  |r.  paration  ol   manme 

i 


XVI.— SUGAES,   STARCHES,   GUMS,  Etc. 

Com-.  -        ihcatioxs  Accepted. 

1890. 

\.  a.  Bn  bier  and  B.  (i.  Talbot,  Manufacture  of 
artificial  tartaric  acid-  by  meana  of  cellulose,  saccharine,  or 
amylaceous  snbsl  mcea      1  .  bruary  18. 

im  M.  Wienrich.    Manufacture 
nf  Mij.'ar.     February  1-. 

10,893.  H.  PziUas.     Apparatus  for  dryinjr  siifrar  or  light 
Bubstances.     February   I. 


XVII.— BREWING,  WINKS,  SPIRITS,  Etc. 

Aril. RATIONS. 

1211.  A.  <;.  Bnxkhardl  and  G.  Schule.  Apparatus 
fur  distilling  ami  rectifying.  Complete  Specification. 
Januarj 

W.  C.  Marshall.  Ascertaining  the  average  specific 
gravity  of  unmixed  worts  at  breweries  and  distilleries. 
Februai 

2241.  W.  s.  Bomers.    See  Class  XII. 

2294.  II.  II.  Lake.— From  G.  Goignard  and  A.  Hedonin, 
Prance.  Improvements  in  and  relating  to  the  manufacture 
of  alcohol,  and  in  apparatus  thi  refor.  I  omplete  Specifloa- 
Hon.    February  7. 


Coxpi.mi.  Sin  ifications  Accepted. 

1890. 

I7ir..  8.  Joseph  and  H.  Citron.    Fermenting  pro 
rarefied  air-space.     February  11. 

6220.  II.  II.  Lake. — From  A.  Joergensen  ami  A.  Bergh. 
Apparatus  for  the  production  of  yeast  and  similar  sub- 
stanoes.     February  18. 

7195.  ■>  <  lampbell.  Process  for  the  recovery  and  utilisa- 
tion of  jiM-t.    January  28. 


XVIII—  (  111  M1STKV  (IE   1'HiiHS.  SAN1TAUY 
CHEMISTRY,  am.   lUSIMli    IAN  I  >. 

Ai  ri  n  mi 

A . — ( 'hcmistry  of  Foods. 

2051.  .1.    Y.    Johnson.  --  Fi La    -       !      Geneajte, 

Herseher  and   I        I  Improvements   in  meana  nr 

apparatus  Cor  Bterilising  water.     February   i. 

2055.  (i.  D.  Bowie.     An  improved  phosphated  Ball  as  a 
food  ingredient  and  for  human  and  animal  use.     February4, 

2207.  M.   P.  Hatachek,  «..   A.  Clowes,  and    L.   Briant 
Improvements  bathe  preparation  of  peptone  extracts, and 
in  the  application  of  the  same  to  various  useful  put 
Pcbru 

vV    I    Thorp    New  or  improved  foods.  Fcbrn 
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B. — Sanitary  Chemistry. 

1225.  H.  Tatharn.  Improvements  in  and  relating  to  the 
treatment  of  sewage  and  sewage  deposits.     January  23. 

1998.  W.  F.  Pinfold.  An  improved  automatic  mixer  for 
preparing  chemicals,  to  be  applied  in  the  purification  of 
sewage  or  other  liquids.     February  4. 

2117.  C.  H.  Beloe  and  F.  Candy.  Improvements  in  and 
connected  with  the  purification  of  sewage  and  other  foul 
or  impure  liquids.     February  5. 

2169.  W.  Bowler.  Improvements  in  the  collection, 
disposal,  and  treatment  of  towns'  refuse.     February  G. 

2729.  J.  E.  Kierby.  Improvements  in  apparatus  for 
automatically  regulating  the  supply  of  precipitating  materials 
to  sewage,  and  for  other  analogous  purposes.     February  14. 


C. — Disinfectants. 

1349.  A.  Findlay.     An   improved  liquid  or  material  for 
destroying  insects.     January  24. 


Complete  Specifications  Accepted, 

A.— Chemistry  of  Foods. 

1890. 

2620.  F.  Grognet.  Preserving  meat,  fish,  &c.  February  11. 

3856.  E.  Leconte.  Treatment  or  regeneration  of  yeast 
to  be  used  in  the  process  of  bread-making,  and  preparation 
of  paste  and  dough  for  pastrycooks  and  biscuit-bakers. 
January  28. 

3995.  G.  Dosmond  and  F.  Rozes.  Process  and  appa- 
ratus for  preserving  meat  and  other  alimentary  substances. 
February  11. 

19,178.  O.  Imray.— From  The  Mosquera  Julia  Food  Co. 
Manufacture  of  ferments,  peptones,  and  peptonised  food 
products.     February  11. 

20,946.  L.  Bregha  and  F.  Breza.  Process  and  apparatus 
for  preserving  articles  of  food.     February  18. 


B. — Sanitary  Chemistry. 
1890. 

1816.  G.  W.  Ewens.  Purifying  the  sewage  of  towns, 
and  foul  waters  discharged  from  breweries,  tauyards,  glue- 
works,  &c.     February  11. 

3312.  W.  E.  Adency  and  W.  K.  Parry.  Purification  of 
sewage  and  other  waste  liquors  containing  organic  matters. 
February  18. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

927.  R.  N.  Redmayne.  An  improvement  in  the  manu- 
facture of  pulp  for  paper-making  and  other  purposes. 
January  19. 

1522.  W.  E.  Benger.  An  improved  substitute  for  paper 
upon  which  to  make  water-coloured  drawings.    January  27. 

2216.  J.  L.  Lees.  Improvement  in  writing-paper.  Fe- 
bruary 6. 

2349.  J.  C.  Juel  and  E.  Ryan.  Improvements  in 
purifying  wood  pulp,  and  in  apparatus  therefor.  Complete 
Specification.     February  9. 


XX.— FINE   CHEMICALS,   ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Application. 

1271.  H.  W.  Hart.  Improved  method  of  or  process 
for  treating  coffee  berries  and  producing  an  extract  there- 
from.    January  23. 

Complete  Specification  Accepted. 

1890. 

5366.  O.  Iniray. — From  The  Farbwerke  Meister,  Lucius, 
and  Briining.     Production  of  guaiacol  ether.     January  28. 


C. — Disi?>fectatits. 
1890. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

1736.  O.  Imray.— From  The  Actien  Gesellschaft  fur 
Aniliu  Fabrikatiou,  Germany.  New  or  improved  developers 
for  photographic  pictures.     January  30. 

1953.  R.  J.  Winkoop  and  J.  M.  Kemp.  Improved 
apparatus  for  use  in  photographic  contact  printing,  a  method 
of  preserving  sensitised  paper,  and  a  protective  and  adhe- 
sive solution  therefor.    Complete  Specification.    February  3. 

2248.  F.  W.  Verel  and  W.  Hampton.  Improvements  in 
preparing,  developing,  and  fixing  photographic  films. 
February  7. 

2491.  Marion  and  Co.  (Leon  Marion,  G.  Bishop,  F.  Bishop, 
J.  P.  Kirk,  and  H.  Guibout).  The  storing  and  repeating 
the  discharge  of  magnesium  powder  through  a  gas,  oil,  or 
spirit  lamp,  for  use  in  spirit  flash  light  photography. 
February  11. 


Complete  Specifications  Accepted. 
1890. 


3628.  F.  Bale  and  C.  Sims.     Production  of  hydroxyl  or 

peroxide  of  hydrogen,  and  apparatus  therefor.   February  18.  33g3   R  w  Foxlee_     g^.^ 

5113.  J.    Stilling.     Method    of    destroying    microscopic  graphic  purposes.     February  11. 

organisms  for  disinfecting,  and  substances  used  therefor.  14J89.    V.  Plauchon.      Films  for  use   in  photography. 

February  11.  j  February  11. 
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XXII.— EXPLOSIVES,  M  ITCHES, 
Afflu  kxiom. 

1054.  B.  C.  Harnett  and  -  D.  Cor.  An  improved 
■  for  the  production  and  purifying  of  peat  charcoal 
for  the   manufacture   of  flynamite  explosives. 

January  l'". 

1  120.  L.  Rrrani  anil  M.  •'.  Berg,  Improvements  in  the 
manni  i  itches.    Januarj  26. 

2044.  N.  Erbsloh.  A  new  or  improved  fuse  for  igniting 
the    explosive    ch  ihells    and    other    projectiles. 

.r_v    I. 

kover.  Waterproofing  match)  -.  explo- 
sive substani  I  i  bruarj  7. 

2321.  (•.  .1.  Meyer,  [mprovemente  in  fireworks.  Fe- 
bruary '.'. 

2656.  ' '.  Bowen.  Improvements  relating  to  the  produc- 
tion of  charcoal  for  the  manufacture  of  gunpowder. 
February  13. 


in.  Spa  irirviioNs  Accepted. 

1890. 

2883.  1).  1).  Esson.    Fuses  for  projectiles.    January  28. 

3852.  II.  II.  Lake.— From  S.  H.  Emmens.     Explosives. 
February  is. 

5157.  A.  Noble  and  6.  Stewart    Manufacture  of  pellets 
or  plunger*  for  percussion  Fuses.     February  4. 

20,978.  H.  H.  Lake.— From  G.   M.Mowbray.     Manufac- 
ture of  nitrocellulose  or  pyroxj  tin.     Januarj  28. 
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April  6th  :— 
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June  1st.— Dr.  W.S.  Squire.    "The Artificial  Production  of  Cold 
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MIt.    TUGS.    TYKEIl    IN    'PIIE    CHAIR. 


OS  STANDARD  Sl'KliM  CANIH.KS. 

BY   W.   C.   TOTTNG,   F.I.C.,  F.C.S., 

Gas  Examiner  to  the  Corporations  of  London,  West  Ham, 
Hastings,  and  Bedford,  and  to  the  Carshalton  Local 
Hoard. 

A  COMMON  expression  used  iu  reference  to  sperm  candles 
as  standards  of  light  for  coal-gas  is,  "  I  get  very  good 
results  when  they  are  properly  used,"  but  it  is  very  difficult 
to  get  a  clear  definition  of  what  constitutes  the  proper 
method  of  using  them.  During  the  30  years  sperm  candles 
have  held  the  positiou  of  legal  standards  of  light  several 
attempts  have  been  made  to  abolish  them,  none  of  which 
have  yet  been  successful,  and  as  in  all  probability  they  will 
continue  the  standard  of  comparison  for  some  time  to  come, 
it  is  desirable  to  ascertain  if  it  be  possible  that  they  can  be 
so  used  as  to  give  practically  uniform  results.  Experienced 
photumetrists,  even  those  who  have  been  foremost  in  con- 
demning sperm  candles,  agree  that  by  careful  use  fairly 
reliable  results  maybe  obtained  with  them,  especially  when 
an  average  of  several  experiments  is  taken.  This  being  so 
one  would,  of  course,  expect  that  the  Metropolitan  Gas 
Keferees,  who  were  constituted  eight  years  after  the  sperm 
candle  standard  was  legalised,  would,  in  their  half-yearly 
notification,  give  such  directions  for  using  candles  as 
would  ensure  uniformity  of  method  and  reliable  results. 
On  referring  to  these  official  documents  I  find  that  for  some 
years  all  that  they  contained  was  the  following:  "The 
candles  are    to  be   lighted   at  least    Hi  minutes   before  the 


beginning  of  each  testing  so  as  to  have  arrived  at  their 
normal  rate  of  burning,  which  is  shown  when  the  wick  is 
slightly  bent  and  the  tip  glowing."  In  1877  this  direction 
was  altered  to  the  following:  "The  candles  are  to  be 
lighted  at  least  10  minutes  before  the  beginning  of  each 
testing,  so  as  to  have  obtained  their  normal  rate  of  burning." 
it  would  seem  that  at  this  date  the  Gas  Keferees  were,  of 
opinion  that  it  was  sufficient  for  the  purpose  if  the  candles 
had  been  lighted  10  minutes,  leaving  it  to  the  judgment  of 
the  gas  examiner  to  decide  whether  they  were  in  a  fit 
condition  to  use  or  not.  In  this  year  the  Gas  Referees  also 
ordered  that  all  testings  were  to  be  rejected  where  the 
candles  burnt  more  than  126  or  less  than  114  grains  per 
hour.  In  1889  ( 13  years  after  I  first  called  attention  to  the 
matter)  some  notice  is  taken  of  the  circumstance  that  the 
flames  of  the  candles  are  central  only  when  the  wicks  are  in 
a  certain  relative  position,  and  that  they  are  continually 
shifting  their  positions,  by  the  insertion  in  the  notification 
of  directions  intended  to  overcome  this  difficulty,  and  for 
the  first  time  the  gas  examiner  is  required  to  use  a  different 
candle  for  each  testing  in  the  day's  work. 

I  need  scarcely  say  that  even  the  latest  directions  of  the 
Gas  Referees  are  insufficient  to  ensure  uniform  results, 
and  that  a  difference  of  at  least  a  candle  is  of  frequent 
occurrence  in  practice. 

I  have  used  sperm  candles  for  testing  gas  daily  for 
23  years,  and  have  devoted  much  attention  to  them  for  the 
purpose  of  ascertaining  the  causes  of  their  defects  and  the 
means  of  remedying  them.  From  time  to  time  since  1876 
I  have  stated,  in  the  correspondence  column  of  the  "Gas 
Journal,"  my  opinions  on  the  subject,  and  in  Vol.  52,  p.  207, 
will  be  found  a  letter  in  which  I  detail  the  mode  in  which 
candles  should  be  used  so  as  to  give  fairly  uniform  results. 
The  mode  there  stated  is  as  follows  : — 

1.  They  should  have  been  burnt  until  the  tips  of  the 
wicks  glow,  blown  out  and  allowed  to  cool,  at  least 
three  times  before  use. 

2.  The  tips  of  the  wicks  should  be  not  more  than  three- 
eighths  of  an  inch  from  the  top  of  the  candle. 

3.  They  should  never  be  allowed  to  burn  more  than  15  or 
less  than  10  minutes  before  use. 

I  had  arrived  at  tbis  method  by  observations  made  in  the 
discharge  of  my  official  duties  as  gas  examiner,  with  the 
addition  of  special  experiments  made  from  time  to  time  as 
occasion  arose,  but  up  to  that  date  I  had  not  made  any 
systematic  investigation  of  the  subject.  Seeing  the  great 
necessity  of  such  an  investigation  I  commenced  a  long  series 
of  experiments,  the  results  of  which  form  the  substance  of 
this  paper. 

At  the  outset  I  experienced  great  difficulty  in  devising 
some  means  by  which  a  uniform  volume  of  light  could  be 
conveniently  produced  at  any  moment  for  the  purpose  of 
testing  the  candles  with,  hut  ultimately,  by  means  of  a 
simple  appararus  applied  to  the  London  Argand  burner, 
prescribed  by  the  Gas  Referees  as  the  test  burner  for  the 
Metropolis,  I  succeeded  fairly  well.  This  apparatus  consists 
of  a  screen  of  fine  wire  gauze  fitted  tightly  to  the  outer  rim 
of  the  gallery  of  the  burner,  and  extending  three  or  four 
inches  below,  the  bottom  being  closed  by  resting  on  the 
bottom  of  the  photometer  case.  In  this  way  the  currents 
of  air  supplying  the  burner  are  equalised,  with  the  result 
that  the  flame  burns,  in  a  good  burner,  with  a  perfectly 
even  top,  so  that  it  can  easily  be  measured,  up  to  2-8  in., 
to  within  a  tenth  of  an  inch.  Flames  above  this  length 
become  uneven,  rendering  cxaet  measurement  almost  im- 
possible. Tbis  little  apparatus  will  be  found  of  great 
assistance  when  it  is  desired  to  read  the  length  of  a  flame, 
and  can  be  obtained  of  Messrs.  Sugg  aud  Co. 

Alter  a  few  preliminary  experiments  I  found  a  2 '-in. 
flame  the  most  promising  for  my  purpose,  and  accordingly 
I  adopted  that  length  of  flame  in  all  the  experiments  to 
be  described  ;  a  modified  Evan's,  in  which  the  disc  was 
stationary,  being  the  photometer  employed.  The  tempera- 
ture of  the  room  varied,  throughout  the  experiments,  between 
58°  and  68°  F.,  strict  cleanliness  in  regard  to  the  candles 
being  constantly  observed. 
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Willi  a  view  to  ascertaining  tin-  value  in  candles  of  a 

n-t  candles 

fulfilling  my  reqn  '   wuat 

candle,  D   amount    of  lipht    pro- 

asumed,   hut   Ihey   were   not 

I    way  either  before   or   during  the 

[iller's  make,  the  wicks 
h  strand)  were  tried  with  the 
following  results : — 

Highest—  irning  120  gre.  sperm  per  hour. 

,. 

„  .. 

.  .1  1..  tween  :'.: '  B  and  1 1 

in   lo  lull, 

i  .    .;,,  .in  value  of  1 1-  is  candles  to  the 

,u,,l  show  conclusively  that  candles   can   be 

1  ilini  will  give  uniform  results ;  and  further  thai  a 

!       Inn   Argand 
di  amount  of  light  no  matter  whether 
,!:iv  of  ilir  gas  !"•  IS'5  or  17  candles,  as  the  gas  used 
in  thi  that  erti  at. 

mention  here  that  I   havi 

and  of   car- 

and  20  candles  power  respectively, 

r. •  - 1 1 1 1 - ;  but  with  Steinberj 

.  a  mixture  of  carburetted  water-gas  made 

bv  M.  .•/■'-  process  am!  ched  by 

petroleum  instead  ofcarmel  coal,  a-  in  ('• I's  patent  process, 

ili.  have  been  much  higher.     I  Bhall  have  o 
•  i  t..  tin-.-  latter  cases  further  on. 
Having   demonstrated    thai    my   -'.-in.  flame  could    be 

relied     u] as    sufficiently    invariable    in     illuminating 

i  for  my  purpose,  my  next   step  wai  candles 

ird  to  tbr  condition    or  shape   of  the   wicks. 
I  taki  ii.  iiit  in  halves  ami   burnt  from  the 

u  ,.  ,\       I  i.  -.  ,  ■  i ■     ,M  allowed  to  burn 
until  the  wicks  glowed  hut   not  longer,  before  commencing 
tli..  lest,  and  were  extinguished  by  blowing  out  immediately 
ii,,    t. -i  was  completed,     lour  tests  were  taken  with  each 
-  mi.  i  ml  allowed  betwi 
• 
i      *   1. 

i   I 
Mn  i 
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others,  but  continuing  tin-  tests  until  the  whole  of  the  candle 
was  consumed.  It  was  found  that  with  ear.-  eighl  tests 
could  be  obtained  from  on.'  candle.  The  results  in  consecutive 
ordi  r  in  the  following  table  : — 


Table  II. 
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■    • 
oancllc    No.    1,  of  1*40 ;  in    No.  '-'.  of    -7X;  an  1   in 

flame, 
unarming  in    u   i  thi     bad    ■•  mils 
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ii  italics  denote  the  highest  and  lowi 
in  each  set  or  experiments. 

in.-   i.  -ult    i-  Bhown   here  a-  in  Table   II..   vi/., 
thai  tb.'  tir-i   few  tests  an-  much  higher  than  tl 
ami.  further,  that  when  the   real    value   of  tin-  gas   Ham 
approached,  tb.-  results  .1"  nol   afterwards  vary  greatly,  this 
condition  of  tb.-  candle  arriving  al   the  fourth  test  in  No.  1, 
in  No    'J.  anil  the  third  ill  No.  :t. 
■  ■  examination  of  tin-  wicks  of  these  several  candles 
ii-.'  of  tb.'  excessive  results  given  in 
the  earlier  tests,  as  in  cverj  case  they  wen-  rough,  either 
with   deposited   carbon   or   loose  fibres,  or  both,  ami  the 
the}    were    in   thi-   respect,   the   higher  tin-   result 

obtain.  ,1. 

Bj    carefully  trimming  the  wick   before  use,  removing 

fibres  ami  -out   with  the  end  of  a   pair  of  iwet 

ami  gently  bending  tin-  wick  down  until  the  tip  is  within 

from  tb.-  top  of  ili.,  candle,  the  candles  an-  brought 

i  condition   similar  to  thai   in  which  they   me  found 

aft.  r  being   used   several  tun.-  a-   1    have  just  described, 

s  i  ..ili,  r  li  n  v    i"i-  bringing  them  into 

condition  when  firsl    used  than   in  subsequent    testa,  ami 

mi.  nil, , ii  is  then  required,  bul   after  the  firsl   burning 

they  give  very  little  trouble,  provided  the*  are  used  as  si 

and  not  allowed  to  burn  a  longer  time  than  15 
minutes.  If.  on  lighting,  'he  flame  mn-  down  the  wick 
ami  burns  throuj  rom  the  tip,  leaving 

a  -ii,  -In, nl, l  be  removed,  a-  otherwise 

it  cither  fall-  into  the  melted  sperm  beneath,  an. I  ultimately 
drawn  on  t,,  tl.,.  wick,  making  it  rough,  or  burns  to 
ash  -ml. I,  nh  ,  ami.  fusing,  forms  a  brail  on  the  tip  which  is 
difficult  to  remove,  and  interferes  with  the  proper  burning 
of  ii,.-  candle.  Occasional!}  in  cold  weather,  but  nol 
quently,  the  wick  will,  soon  after  lighting,  curl  under, 
forming  what  ha-  been  called  a  "pigtail"  wick,  which 
.an-  This  should  be  cut  olf  with  thin  clean 

which   the  candle   will    usually  burn   in  its 
normal  waj  . 

Having  shown  the  great  variation  in  the  results  e/i  i  n  by 

-  ii-.  .1   indiscriminately  und,  1    venture  to  think,  tho 

cause    of    some   of    tin-   discrepancies   complained   of    by 

otii.  i     i  ■ i'  ,i   I,.    use 
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candles  with  the  wicks  carefully  trimmed  and  regulated  as 
I  have  just  described.  Six  caudles  were  taken,  of  the  same 
make  as  those  previously  used,  and  eight  tests,  or  as  many 
as  possible,  taken  with  each.  The  following  results,  stated 
in  the  order  in  which  they  were  taken,  were  obtained  : — 


Table  III. 

Miller's  Candles. 
Wicks  contain  23  threads  iu  each  strand. 


No.  1  Candle. 


Result  in 

<':lll»l!t'S 

burning 
120  Grs. 

per  Hour. 


Grains 
Sperm 
burnt 

in  10 
Minutes. 


11-12 

11-07 
13"99 

14-14 

11-04 
:.!■(/! 
13-91 


39'7 
net; 
39-1 
10-3 
10-0 
40-4 
39-7 


No.  2  Candle. 


Result  in 
Candles 
burning 
120  Grs. 

per  Hour. 


Grains 
Sperm 
burnt 
in  10 
Minutes, 


No.  3  Candle. 


14*11  =  mean. 


If  12 

40-0 

13-94 

lo-o 

14-18 

39-3 

14-17 

39-0 

iris 

38'S 

lfil 

S9-8 

is'oo 

41-5 

/;•  "2 

41-1 

Result  in 
Candles 
burning 

120  Grs. 
per  Hour. 


Grains 
Sperm 
burnt 
ill  10 
Minutes. 


li'10  —  mean. 


14-04 

Sp-0 

13-99 

39'S 

14*10 

40-0 

14*31 

;.'■/ 

'yf'i 

10"" 

13-99 

■0-8 

IS'88 

H-0 

14*40 

41-0 

14 '17  =  mean. 


No.  4  Candle. 

No.  5  Candle. 

No.  G  Candle. 

Result  in 
Candles 
burning 
120  Grs. 

per  Hour, 

Grains 
Sperm 

burnt 

in  10 

Minutes. 

Result  in 
Candles 
burning 

120  Grs. 
per  Hour. 

Grains 
Sperm 
burnt 
in  10 
Minutes. 

Result  in 
Candles 
burning 
12il  Grs. 

per  Hour. 

Grains 
Sperm 
burnt 
in  lo 
Minutes. 

14'60 

40-4 

11-35 

40-4 

14-21 

39-9 

14-00 

10-3 

14-08 

/,ro 

13-89 

41-4 

14-04 

.',-•« 

14-32 

40-8 

r,'i, 

11-;, 

/.!•(/.' 

40-0 

tS'QO 

srj'7 

If  04 

kO-6 

W09 

41-6 

13-92 

so  7 

13-86 

\1'8 

W08 

40-1 

14-15 

40-5 

14-09 

39-2 

14-04 

40-3 

was 

40  -9 

13-90 

sty •  t 

If  02 

30' 0 

Lo 

St. 

If  86 

n-u 

14-10  = 

mean. 

14-15  = 

mean. 

14-00  = 

=  mean. 

It  will  at  once  be  seen  from  these  results  that  the  figures 
obtained  are  much  closer  than  in  the  former  experiments, 
and  that  the  enormous  variations  disappear.  I  think  it 
worthy  of  especial  notice  that  the  mean  results  obtained 
with  each  candle  is  practically  the  same,  showing  that,  at 
any  rate  with  this  particular  make  of  candle,  really  uniform 
results  may  be  obtained  if  the  mean  of  eight  tests  with  one 
candle  be  taken  when  the  precautions  I  have  indicated  have 
been  observed. 

In  all  the  foregoing  experiments  the  same  make  of  candle 
was  employed.  In  order  to  ascertain  whether  other  varieties 
would  give  similar  results,  I  obtained  samples  of  the  candles 
used  for  the  official  testings  at  various  provincial  gasworks 
whose  gas  I  have  to  test  periodically  for  the  local  authori- 
ties, and  from  other  sourees,  and  tested  them  against  the 
2-i-in.  flame,  having  previously  trimmed  and  regulated  the 
wicks.     The  results  are  stated  consecutively  in  Table  IV. 


Table  IV. — Caudles  of  Various  Makes. 
Sample  A. 

Wicks  contained  two  strands  of  22  threads,  and  one  of  23. 


No.  1  Candle. 

No.  2  Candle. 

No.  3  Candle. 

Result  in 
Candles 
burning 
120  Grs. 
per  Hour. 

Grains 
Sperm 
burnt 
in  10 

Minutes. 

Result  in 

Candles 

burning 

120  Grs. 
per  Hour. 

Grains 

Sperm 

burnt 

in  10 

Minutes. 

Result  in 
Candles 
burning 
120  Grs. 

per  Hour. 

Grains 

Sperm 

burnt 

in  10 

Minutes. 

0,-1,6 

41-2 

li'S} 

tin 

14-09 

iO-3 

If  10 

41-5 

If  211 

42-0 

13-83 

39-4 

If  23 

41-9 

/.;■/,.: 

42-2 

1.4-06 

lo-o 

14-06 

2,3-8 

If  in 

41-0 

13-89 

39-8 

14-04 

1,0-8 

14-20 

43' S 

13-95 

38- 6 

11-04 

41-6 

14-13 

41-2 

1301 

liro 

13' 96 

41-6 

13-93 

40-0 

14-13 

39  1 

Lost. 

14-08 

V  - 

/.■•■« 

39-0 

14-14  = 

mean. 

11-10  = 

mean. 

If. u  - 

mean. 

S  LMPLE    B. 

Wicks  contained  21  threads  in  each  strand. 


No.  1  Candle. 

No.  2  Candle. 

No.  3  Candle. 

Result  in 

1  'anilles 
burning 

I2'l  Grs. 

per  Sour. 

Grains 

Sperm 

burnt 

in  111 

Minutes. 

Result  in 
Candles 
burning 
120  Grs. 

per  Hour. 

Grains 
Sperm 
burnt 
in  10 
Minutes. 

Result  in 
Candles 
burning 
120  Grs. 

per  Hour. 

Grains 
Sperm 

biunt 

in  11 

Minutes. 

13- OS 

38-8 

14-57 

39'S 

14-59 

3S-3 

1  I'll.*, 

lll'l 

14-57 

40-0 

14-64 

39-8 

If  21 

39-8 

14-68 

2,1- 1 

11,-01 

10*5 

14-39 

41 'o 

If  12 

41V] 

14-31 

338 

11-28 

r,fo 

14-35 

U-9 

11 -.-.7 

1,0-7 

If  27 

10*6 

If  lis 

Sr/5 

11-08 

lu-0 

11-45 

39  6 

■  ■"  s ; 

41-0 

14-26 

SS-2 

11-21 

39-7 

11-12 

40-0 

14-20 

SS'I 

14-25  = 

mean. 

14-31  = 

mean. 

14-31  = 

=  mean. 

Sample  C. 
Wieks  contained  two  strands  of  23  threads,  and  one  of  22. 


No.  1  Candle. 

No.  2  Candle. 

No.  3  Candle. 

Result  in 
Candles 

burning 

120  Grs. 

per  Hour. 

Grains 
Sji  Tin 
burnt 
in  it) 
Minutes. 

Result  in 
Candles 
burning 
120  Grs. 

per  Hour. 

Grains 
Sperm 
burnt 
in  10 
Minutes. 

Result  in 
Candles 
burning 
120  Grs. 

per  Hour. 

Giains 

Speiaa 

burnt 

111  in 

Minutes. 

14' 40 

39-8 

14-48 

10  -8 

14-1/1 

30-7 

If  ll 

39-9 

14-04 

39  -4 

14-48 

;/-j 

14-29 

S8'8 

lf32 

■■:■') 

W28 

39-8 

11-31 

39-7 

14-10 

10-3 

11-01 

11-2 

i'i-0 

14-18 

4I-.S 

13-98 

38-6 

lf21 

39'9 

If  11 

39-2 

13-93 

39-S 

14-12 

30-0 

14-27 

39-5 

11-03 

II-  1 

14-29 

10-5 

11-21 

■Ill's 

lf02 

urn 

lf-21  = 

mean. 

14-22  = 

mean. 

14-21  - 

-  mean. 
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Bahpli    D. 

Wicks  contained  18  thread*  in  each  strand. 

No.  2  Candle. 


No.  l  Candle. 


No.3  Candle, 


Result  in      Grains       Remltin  Giaina  Result  in 

Candles  Sperm  Candles 

burning       burnt        burning  burnt  burning 

ii  in  120  fire,         in  lo  liOGm. 

per  Hour     Minute*,    per  Hoar.  Minutes,  per  Hoar. 


14*04 

11*9 

!■■  7 

lii-J 

. 

r."j 

i.i' '// 

42*5 

14*12 

11" 

iros 

i ' ' '' 

ii  -U-. 

I2*3 

1 

it. 

14-00 

mean. 

ii'..' 

mean. 


Sampi  i    I 
Wicks  contained  21  threads  in  each  strand. 
V,  i  Caudle.  No.  -  Candle.  Candle. 


i:  -nit  in 

burn!  tg       bunit        bu 

in  10         120  Grs. 
p,  i  Hour.    Minutes,     p  ir  I L.iir. 


It.  -nit  iii  Grains 

Br*  i  in        ( landlcs  Sperm 

burnl        burning  burnt 

in  In           ISO  fir-,  in  in 

Minniiv     per  Hour.  M 


11  1 1 

10  •' 

11-17 

i"  ,: 

. 

10   ' 

11    -1 

14*18 

14-30 

I4*M 

1 1    i 

1413 


so*o 

mi 

•,••■; 


hi- 


li*2J 

1412 

l"'7 

14-21 

nro 

10-2 

Mils 

10-3 

14-35 

14*24      mean. 


N . .  1 1,    'I  In  I  dies  were  c mem  ed  a  Itli 

afroahgt  hiinney,  tlie one  used  in  all  I  usexperi' 

unaU  lj  be<  n  broken,  a  hen  Hie  111  si  tests  with 

i .  i  ;   ctlvely. 

i  results  being  abnormally  higba  m  b   rajat-d 

i  idual  Ions  on    the  chfmt  ey.     On 

testing  these  I  found  they  were  placed  noarlya  tenth  of  an  inch 

loo  high.    The   ehlmnej    was   therefore    rejected,   and    another, 

rorrectlj  taken,  which  was  used  in  all  lliu  huceocding 

oiperlmcnta. 

SlMI'l  I       I 

Wicks  contained  21  threads  in  each  sti 


\  i  i  Candln. 


U.-mlt  in      i.               i 
Uandles       Bpoitn        Candles 
burning        burnt         burning       ' t 

IM    I"  Ml    HI 

|nt  llmir.    Hinutes. 


M  i.  •  I  audio. 

Result 

Sperm 
burning  burnt 
120 firs.        in  m 

per  Hon]     '■) 


ii  H 

aft 

14-10 

rs'ofl 

14-18 

iii.-. 

14*14 

$fS 

87-9 

nil 

14-10 

S9-0 

14-00 

14-10 

It  19  =  in*  an. 


it'll 


>\MI'i   )      I  i. 

Wicks  contained  two  strands  of  21  threads,  and  one  of  22. 


No.  1  Candle. 


No.  2  Candle. 


Result  in 
Candles 
burning 

■ 
per  Hour. 


drains  Sperm 
liurnt  in 
lOHii 


Result  in 

■  - 

burning 

120  Grs. 

per  Hour. 


Grains  v 
burnt  in 
10  Minutes. 


14-27 

S9-1 

14-23 

380 

14-01 

14-01 

art 

14-48 

39*2 

14-17 

13i/l 

■,"'■/ 

rt*0J 

13-DS 

88-B 

13-99 

W.I 

1 

39-1 

!■,■■,■> 

14-10 

39*1 

14-27 

39*1 

';•■!• 

•v; 

14*34 

:■••; 

14*19  = 

mean. 

14-18 

-  mean. 

The  candles  employed  in  the  foregoing  experiments 
comprise,  as  will  be  seen,  a  variety  of  makes,  as  ind 
by  the  number  of  threads  in  the  tricks,  yet  the  results 
obtained  are  practically  the  same  with  each  variety,  th<- 
mean  results  being  remarkably  close  to  the  moan  value 
given  i"  the  gas  Same.  I  may  point  ool  thai  i he  cou- 
sumption  of  sperm  appears  to  hear  little  relation  to  the 
number  of  threads  in  the  wick,  and  thai  the  candles  with 
the  least  burnt  the  largest  quantity.  Ii  is  therefore  evident 
that  the  consumption  of  sperm  is  affected  more  by  tin- 
manner  in  which  tlu-  wick  is  plaited  than  by  the  Dumber  of 
threads  ii  contains. 

i  in  comparing  the  results  obtained  with  the  Bperm  burnt, 
these  experiments  will  be  fonnd  to  show  verj  clearly  thai 
the  quantity  of  sperm  consumed  lias  little  or  no  effeel  upon 
the  n  -nit  :  or  in  other  words,  thai  the  light  given  b)  the 
candle  is  fairly  proportionate  t  <  >  the  Bperm  burnl  within  t  lio 
shown.  The  highest  consumption  of  sperm  was 
45*4  grains  in  10  minutes,  and  the  lowesl  86*3,  the  values 
given  i"  the  gas  flame  being  l  1  -  24  and  l  i  respectively. 

At  tliis  Btage  nl"  my  paper  ii  will  be  instructive  to  consider 
the  bearing  which  these  results  have  upon  the  methods  at 
present  in  use  at  the  metropolitan  testing  stations  with 
regard  to  candles.  Dp  to  April  lssy  the  Gas  Beferees 
permitted  the  gas  examiners  to  use  the  same  candle  for  the 
three  daily  tests,  the  average  of  which  represents  the 
illuminating  power  for  the  day,  bul  Bince  thai  date  they  have 
ordered  that  different  candles  shall  be  used  for  each  test. 
Tin'  effect  of  this  i-  thai  two  f-as  examiners  testing  the  same 
p»-  may  obtain  totally  different  results,  for  if  one  works 
with  three  fresh  candles  be  may  report  the  gas  as  a  candle 
and  a  half  higher  than  another  who  employs  candles  that 
ready  been  used  several  times.  i  nder  the  old 
regulations  a  better  average  of  the  candle  was  possible,  and 
as  a  ... i  lisputes  were  less  frequent.     I  have  also 

shown  that  tli.-  restrictions  imposed  of  late  years  by  the  Gas 
a-   t.i  the  Bperm  burnt  by  the  candles  an  quite 
sary. 

t  in  comparing  the  method  adopted  with  the  candles  in  the 
experiments    recorded   in   Tables    III.  and    l\.  with  that 

suggested   i y   letter  to  the  "  (las  Journal  "  (vol.   52, 

p.  207),  it  will  be  noticed  thai  I  omitted  in  the  former  to 
burn  the  candles  three  times  t"  a  glowing  «  ick  before  using 
them,  bul  commenced  testing  with  them  as  boob  as  the 
wicka  were  smooth  and  burnt  with  u  bright  glowing  tip. 
I  did  this  in  order  thai  as  many  t.sK  should  be  obtained 
with  each  candle  as  in  the  previous  experiments,  when  no 

I  taraiting  until  the  tips  of  the 

wieks  glowed  before  commencing. 

My  next  experiments  were  made  in  accordance  with  the 

mis   in    the   letter   referred    to,  and   the   wieks   were 

further  assisted   to  burn  into  proper  condition  by  gently 
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bending  them  downwards  when  necessary  and  removing  all 
loose  fibres.  The  candles  were  all  of  the  same  make  as 
those  used  in  the  experiments  recorded  in  Tables  I.  to  III. 
Six  tests  were  made  with  each  caudle,  that  being  as  many  as 
could  conveniently  be  obtained,  and  at  least  an  hour's 
interval  elapsed  between  any  two  tests  with  the  same  candle. 
The  results,  stated  in  consecutive  order,  were  as  follows  : — 


Table  V. 


No.  1  Candle. 

No.  2  Candle. 

No.  3  Candle. 

Result  in 
Candles 
burning 

120  <;rs. 
per  Hour. 

Grains 
Sperm 
burnt 
in  10 

Minutes. 

Result  in 
Candles 
burning 
120  Grs. 
per  Hour. 

Grains 

Sperm 

burnt 

in  10 

Minutes. 

Result  in 
Candles 
burning 
120  Grs. 

per  Hour. 

Grains 

Sperm 

burnt 

in  10 

Minutes. 

«'M 

40'3 

Z*-SS 

39-0 

14-36 

39-8 

14-03 

42-5 

14-12 

40-0 

14-42 

39-2 

1434 

42-0 

14-08 

3t)'1 

■14'oe 

SS'S 

14-32 

41-  4 

14-24 

■i'7 

'4-47 

39-7 

H'SS 

ji1; 

u-'ji 

41-0 

14' oi 

4i' o 

14"24 

41-6 

14-11 

40-5 

14-20 

4IC2 

14-20  = 

uean. 

14-14  = 

nean. 

14-25  = 

mean. 

No.  4  Candle. 


Result  in 
<  'andles 
burning 
120  Grs. 
per  Hour. 


IS'rjS 
14-00 
1  fill 
I4't6 
14-18 
14-18 


Grains 
Sperm 

burnt 

in  in 

Minutes. 


so'! 
39-5 
40-8 
4l'o 
4i'o 
40-7 


No.  5  Candle. 


Result  in 
Candles 

burning 

120  Grs. 

per  Hour. 


14-03 
14'oS 
13-98 
13-99 
13'ijl 


drains 
Sperm 
burnt 
in  10 
Minutes. 


41-7 

ll'S 
41-4 
4<'o 
40  -a 


1 1*10  =  mean. 


Lost. 


14'uo  =  mean. 


No.  6  Candle. 


Result  in 

1  andles 

burning 

12H  Grs. 

per  Hour. 

Grains 
Sperm 

burnt 
in  10 

Minutes. 

14-37 

41-6 

14-28 

4l"l 

14-22 

40'S 

'-i'4* 

41-8 

13'f)l 

43'6 

14-20 

42-6 

14'24  =  mean. 


These  results  are  even  less  variable  than  those  recorded 
in  Table  IV.,  and  the  several  means  equally  uniform, 
showing  that  in  this  way  the  number  of  tests  necessary  to 
ensure  a  reliable  result  may  be  reduced  to  six. 

If  this  method  were  adopted  (with  an  average  of  six 
tests)  at  the  public  gas-testing  offices  it  would,  of  course, 
double  the  work  required  of  the  gas  examiners,  but  a  further 
examination  of  the  results  will  show  that  an  average  of  three 
teMs  by  this  method  gives  equally  satisfactory  results.  The 
tests,  as  regards  the  position  of  the  wicks  in  relation  to  each 
other,  and  the  interval  elapsing  between  each  test,  were  all 
taken  in  accordance  with  the  Gas  Referees'  recent  notifica- 
tions, and  assuming  that  they  were  the  official  tests  for  the 
several  days,  the  results  would  be  recorded  as  follows : — 

1st  day 14-23 

2nd 14-19 

3rd  14-18 

4th  14-34 

^tli  14-10 

6th   14-20 

7tb    14-13 

Sth   14-12 

9th  14-H7 

10th  14-24 

11th  14-04 

12th, 14-19  (mean  of  two  tests) 


showing  a  maximum  variation  of  only  a  third  of  a  candle 
m  the  illuminating  power  of  the  gas  flame  in  12  days' 
work.  It  may  reasonably  be  supposed  that  the  2i-in.  gas 
flame  employed  varied  slightly  in  illuminating  power  from 
time  to  time,  but  even  if  it  is  assumed  to  have  been 
absolutely  invariable,  and  the  whole  of  the  differences  in 
the  results  attributed  to  the  candles,  these  experiments 
prove  that  sperm  candles  can  be  so  used  as  to  give  very 
satisfactory  results. 

Candles  as  a  standard  of  light  have  got  into  bad  repute 
through  being  looked  upon  as  a  rough  and  ready  measure, 
instead  of  being  treated  as  a  scientific  instrument.  My 
suggestion  (the  outcome  of  these  experiments)  is  that  they 
should  always,  before  use,  be  brought  into  a  uniform 
condition  as  regards  shape  and  state  of  the  wicks.  Opinions 
may  differ  as  to  what  that  shape  should  be,  but  all  will 
agree  that  the  wicks  should  be  clean  and  free  from  loose 
fibres.  The  shape  I  have  adopted  is  that  which  they 
naturally  assume,  in  the  majority  of  cases,  after  the  candles 
have  been  burnt  and  extinguished  three  or  four  times,  and 
which  enables  them  to  be  properly  consumed,  as  the  ash 
flies  off  in  sparks  and  does  not  accumulate  on  the  tips,  and 
prevents  the  deposition  of  soot.  This  shape  is  also  generally 
retained  as  long  as  the  candles  last,  if  they  are  burnt  only 
long  enough  for  the  tips  of  the  wicks  to  glow  before 
commencing  a  test,  which  is  from  10  to  15  minutes,  and  are 
extinguished  by  blowing  out  immediately  the  test  is 
completed. 

The  accompanying  photographs  illustrate,  more  clearly 
than  I  can  describe,  the  shape  of  wick  1  advocate. 

A  shows  the  shape  of  the  wick  for  the  first  two  or  three 
times  of  using  a  candle,  if  allowed  to  burn  without 
interference,  and  is  the  condition  which  gives  variable 
and  unsatisfactory  results. 

11  and  C  show  the  shape  of  wick  I  advocate. 

In  the  discharge  of  my  duties  as  gas  examiner  I  have 
noticed  that,  although  I  could  get  very  uniform  results  in 
tests  taken  immediately  following  each  other  (when  the 
chimney  on  the  burner  was  not  changed)  with  candles  used 
as  in  the  experiments  last  described,  yet  tests  taken  with 
intervals  between  each  of  at  least  an  hour  gave  results  not 
always  as  uniform  as  I  expected  from  the  length  of  the 
flames.  I  was  not  surprised  at  this  when  the  flames 
approached  or  exceeded  3  inches  in  length,  as  I  have 
alreailystatedthatabove2-8in.it  is  difficult  to  read  the 
length  exactly,  but  with  2  ■  7-in.  flames  one  would  expect 
uniformity  in  results,  and  I  have  occasionally  failed  to  get 
it.  In  all  my  experiments  with  2',-in.  flames  only  two 
different  chimneys  were  used,  these  were  of  the  same  colour, 
thickness  and  dimensions,  and  invariably  placed  in  the 
same  position  on  the  burner  so  as  to  present  the  same  face 
to  the  photometer  disc  in  each  experiment.  In  my  daily 
official  tests  a  different  chimney  was  always  used  for  each. 
It  occurred  to  me  that  the  discrepancies  might  be  due  to 
the  chimneys.  On  examining  my  stock  I  found  they  were 
all  of  a  smoky  brown  colour,  and  varied  very  much  in 
thickness.  They  varied  also  in  internal  diameter,  and  not 
one  was  perfectly  cylindrical,  all  being  wider  at  one  end 
than  at  the  other. 

I  made  a  number. of  tests  immediately  following  each 
other  with  thick  and  thin  chimnej's,  varying  in  thickness 
from  |  to  T.1-  of  an  inch,  taking  especial  care  with  the 
candles.     The  results  are  below: — 


No. 

Thick.     ' 

Thin. 

No. 

Thick. 

Thin. 

1 

15-53 

15-93 

8 

15-43 

16-36 

2 

15-94 

16-68 

9 

15-98 

16-36 

3 

15-48 

16-28 

10 

16-110 

10-63 

4 

15-85 

16-53 

11 

16-34 

16-83 

5 

10-U9 

16-65 

12 

16-17 

16-68 

G 

16-08 

10-50 

13 

10  10 

16-55 

7 

16-77 

17  -48 

1 1 
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ilia  -how  v.-rv  conclusively  that  the-  tli 

of  the  glass  had  a  considerable  effect  on  the  illuminating 

and  in  order  to  see  if  the  colour  of  the  glass  bad 

do  with  it.  1  made  comparative  tests  with  thick 

and  thin  brawn  glass,  and  thick  veiy  pale  amethyst  glass 

imney  was  thicker  than   the 

thickest  brown  one,  but  was  more  cylindrical.    The  results 

-   follows  :  — 


Table    VII.— COHt. 


■• 

Thick  Amethyst. 

.-.  ii. 

Thin  Brown. 

1 

•J 

3 

1 

W79 

1. ■,-,:- 

WIS 

WW 

16-4J 

These  results  -how  that   il lour  of   the  glass  had  a 

mportanl  effect  on   the  li.L'ht  ol  the  Bame,  and  should 

doI    be  disregarded   when   accural.-   work    i-    to  be  done. 

The   thickness  of  the  glass   also,  apart  from  the  colour. 

appears  to  be  of  importance.     It  seems  probable  that  the 

light  of  the  L'a-  may  be  farther  influenced  by  the  diameter 

and  shape  of  the  chimney,  bul  1  nave  not  bad  time  to  put 

the  matter  to  the  test.     Where  the  dimensions  of  the  test 

burner  an-  -tat.. I  in  an  Act  of  Parliament   the  height  and 

diameter  of  the  chimney  are  given,  bnt  none  of  tho 

with  which   I   am  acquainted   -tat,-  whether  the  internal 

or   external  dimensions  are  to  be  taken,  or  if  it  Bhould  he 

\    cylindrical.     It    seems    to  me  that  the  internal 

in.m  is  the  onlj  proper  one  to  take,  and  the  Gas 

.  also  take  this  view,  but  recently,  in  a  dispute  on 

this  point  in  the  pro.  inc.  -.  the  makers  of  tin-  burner,  Mi  Bars. 

.i.ii.l.. I  that  it  Bhould  be  tli,    external. 

Phc  subject  i-  nio-t  important  and  calls  for  more  attention 

than  ii  ha-  hitherto  received. 

i  in  completing  these  experiments  1   proceeded  to  make 
mi  daily  official  tests,  using  the   same  chimney  fo 
nod   in  l    oonld   always   ensure  placing  it 

on   the   burner   in   the  same  position.     The  caudii 

a-  iii  the  experiments  recorded   in  Table  VI.,  and 
fla taken  immediately  before  the 

collilllelie.  111.  Ill    Of  eaeh   le-l. 

I  may  mention  thai  an  official  ol   I  ompany  was 

present  at  each  test,     I  give  In-low  the  results  of  each  test 
l,,r  lx  days  : — 

Twill.   VII. 

Official  en  at  the  City  ,.f   London  Testing  Station, 

Street,  Aldgate. 


i 

i 

n 

i 

3 


■ 


5 
burnt  In 

III  .Mil 


II -a 


Fbu 


Date. 


11,  ll,  -. 

.. 

.• 

ID  March 

.. 

„ 

.. 

■-'1  March 

>■ 

„      ,  '  m.       (Jni  Approximate 

•""-'        burnt  in  II. -i-ht  of 


Candle, 
l 

3 
1 
p 

8 
I 

:, 
,; 
I 
5 
G 

.', 
C 

4 

0 
■» 

D 

I 
■", 
0 

; 
- 

- 

D 

7 

7 
8 
D 

7 
- 


120  i  - 
Hour. 


15/78 

W24 

1.V77 
HVil 
W08 

l.'.-iil 

W08 
16*17 
WOO 

WIO 

W70 
16-08 

WSO 
W08 
WW 
W74 
W6I 
WIS 

16-M 
16*08 
W24 

It'll 

WB1 

i -.-.., - 
10-64 


10  Minute-. 


flame. 


Date. 


Inches. 


W-J 

- 

:;-n 

117 

;:-n 

10-9 

._>-,, 

W7 

8*0 

U-S 

8*0 

l.-.-'.i 

8*0 

.-.'.en 

8*0 

Ki-.-i 

3-1 

l£-fl 

8*0 

O  ■  It 

3-0 

in- J 

:;,i 

ll-J 

a -a 

S8-J 

j-..i 

._,.., 

li- 

nen 

8*0 

10-0 

3-0 

39-5 

::i 

il  ■- 

H-fl 

in- 1 

8*1 

111 

8-0 

ii-,; 

8-1 

in 

io-o 

:;•.,- 1 

i,,-i 

•_•'.' 

42-0 

8*1 

I"-.-, 

3-1 

ir- 

8-0 

::i 

M-7 

8*1 

lies 

IS-4 

H-fl 

-11 

1 

s-n 

11  ''.I 

11*6 

:;„ 

March. 


24  March. 


25  Mar.  Ii. 


26  March. 


27  March. 


29  March. 


:il  March. 


l  Inril. 


•J  April. 


8  April. 


-  April. 


a  April. 


Taking  into  consideration  the  fact  thai   the  heights  of 
flames  n  cord.  ,1  are  only  approximate,  and  thai  n  dim 
of  a  tenth  of  an  inch  in  the  Same  more  or  less  musl  greatly 
niter  ill,  light,   I  think,  with  only  three  ,,i    lour  exceptions, 
these    results   give  fa- able    evidence   tor    candles  u    a 
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practical  standard  of  light.     Taking  the  results  in  the  order 
of  the  heights  of  the  flames  they  appear  as  follows  : — 


2-9-in, 

3-in. 

3-in. 

3-l-in. 

16-06 

W2H 

16-16 

16-89 

16-<>7 

15-94 

10-10 

16-08 

10-04 

15-78 

1(1-22 

16-17 

15-81 

15-93 

15-96 

lrt-os 

15-78 

15'78 

10-80 

16'51 

15-84 

15-70 

lfi'15 

16-72 

16-02 

16-24 

15-SH 

16-50 

1.V77 

W2 f 

15-63 

16-63 

16-81 

16'OS 

lt;-2 1 

10-30 

15-76 

16-04 

16-09 

10-50 

15-66 

15  -87 

15-98 

16-38 

10-14 

15-80 

lfi-03 

10-12 

•• 

1G-00 

16-54 

2-9-in. 


3-in. 


Percentage  of  results  close  to 
1  per  cent,  of  mean. 


S3-3 


70-9 


There  were  iu  addition  one  instance  of  a  2-8-in.  flame, 
and  three  of  3'2-in.  flames,  the  results  being  15-3  and 
16-84,  16-74  and  16-81  respectively. 

Viewed  in  this  way,  the  results  seem  to  indicate  that  the 
variations  are  not  due  to  the  candles,  but  attributable  to  the 
difficulty  of  exactly  measuring  the  flame.  I  have  already- 
stated  that  the  longer  the  flame  the  more  uncertain  the 
measurement  becomes,  and  this  table  shows  that  with  the 
shortest  flame  (2-9  in.)  the  results  are  most  uniform  and 
with  the  longest  (3-1  in.)  least  uniform. 

Two  days  after  the  date  of  the  last  tests  mentioned  above, 
my  station  was  closed  for  alterations,  and  on  those  days  I 
varied  the  proceedings  \>y  using  the  same  eandle  for  each 
test,  the  results  being  as  follows  : — 


Result  in 

Candles  burning 

l-Jo  Grs.  Sperm 

per  flour. 


Grains  Sperm 

burnt  in 
10  Minutes. 


10-60 

40-3 

Inches. 
3-2 

11  April. 

16-80 

40-0 

3-2 

„ 

lij-5!' 

40-6 

3-2 

„ 

10-02 

39-9 

3-2 

12  April. 

10-90 

39-3 

3-2 

„ 

10-70 

39-1 

3-2 

•• 

I  think  1  have  shown  conclusively :  1st,  that  standard 
sperm  candles  may  be  relied  upon  to  give  fairly  uniform 
results  if  due  regard  is  paid  to  the  condition  and  shape  of 
the  wicks  before  commencing  an  experiment ;  2nd,  that 
the  light  they  give  is  practically  proportional  to  the  sperm 
burnt  far  outside  the  limits  fixed  by  the  Gas  Referees  ; 
3rd,  that  the  number  of  threads  forming  the  wicks  within 
certain  limits  is  immaterial ;  and  4th,  that  the  glass 
chimneys  used  with  the  test  burner  should  be  uniform  in 
colour  and  thickness  in  order  to  obtain  accurate  results. 

In  conclusion  I  may  mention  some  experiments  I  have 
made  with  one  of  the  latest  proposed  standards  of  light, 
viz.,  Hareourt's  16-candle  standard.  In  the  early  part  of 
this  paper  I  stated  that   I   had   found  that,  21, -in.  flames  in 


the  16-candle  test  burner  of  coal-gas,  carburetted  coal-gas 
{i.e.,  coal-gas  passed  over  cold  petroleum  spirit  as  in 
Lowe's  carburetter,  or  hot  as  in  Maxim's)  and  of  Piutsch's 
oil-gas,  all  possessed  the  same  lighting  power,  but  that  a 
similar  length  of  flame  of  Steinbergh's  carburetted  water- 
gas,  of  a  mixture  of  coal-gas  and  carburetted  water-gas 
made  by  Meeze's  process  and  of  coal-gas  enriched  with 
petroleum  oil  instead  of  cannel  coal,  as  in  Good's  patent  (in 
which  the  petroleum  is  injected  into  the  gas  retorts  when 
the  charge  is  nearly  exhausted),  gave  much  higher  results. 
My  experiments  show  that  with  Steinbergh's  gas  the 
2i— in.  flame  equals  18  candles,  with  coal-gas  and  Meeze's 
carburetted  water-gas  16-4  to  17'4  according  to  the  propor- 
tion of  the  latter  present,  and  with  gas  obtained  by  Good's 
method,  15  candles. 

In  view  of  the  fact  that  carburetted  water-gas  is  now 
being  made  and  supplied  in  England  either  alone  or  mixed 
with  coal-gas,  it  is  important  to  know  whether  standards  of 
light  such  as  the  one  under  notice  are  affected  by  the 
substitution  of  such  gas  for  common  coal-gas. 

Hareourt's  16-candle  standard  consists  of  a  London 
Argand  burner  over  which  a  screen  is  fixed  at  a  definite 
height  above  the  top.  The  gas  is  turned  on  at  the  rate  of 
4-5  cb.  ft.  per  hour,  and  sufficient  of  the  gas  is  then  passed 
through  a  carburetter  containing  pentane  to  produce  a  flame 
about  3  iu.  iu  length  which  is  shown  by  the  tips  of  the 
flame  "appearing  at  a  peep-hole  provided  in  the  screen  for 
the  purpose. 

By  the  kindness  of  Mr.  Heisch,  who  lent  me  the  Har- 
eourt's standard,  and  of  Professor  Lewes,  who  placed  at 
my  disposal  the  gas  and  photometer  at  Steinbergli*s  car- 
buretted water-gas  works  at  Knightsbridge,  I  was  enabled 
to  test  the  standard  when  burning  carburetted  water-gas. 
The  apparatus  was  set  up  in  the  photometer  in  place  of 
the  test  burner,  and  tested  against  candles.  The  gas  used 
was  of  a  value  of  18-2  candles.  Two  tests  were  taken  with 
the  following  results: — 1st  =  17-58,  2nd  =  17-8  candles 
instead  of  16  candles.  Therefore  gas  of  this  character 
possessing  an  actual  illuminating  power  of  about  17-7 
candles,  when  tested  by  this  standard,  would  be  returned 
as  only  of  16-candle  power. 

It  is  evident,  from  the  result  of  these  experiments,  that 
this  proposed  standard  would  be  quite  unsuitable  for  testing 
carburetted  water-gas  or  coal-gas  mixed  with  it  in  any 
proportion. 

Lowe's  jet  photometer  also  gives  equally  erroneous 
indications  with  carburetted  water-gas.  With  a  mixture  of 
coal-gas  and  Meeze's  carburetted  water-gas  I  have  on  several 
occasions  found  the  jet  photometer  indicate  10  candles 
when  the  quality  has  really  been  over  IS. 

I  have  no  doubt  that  all  other  standards  of  light  in  which 
the  gas  under  examination  is  employed,  such  as  Methven's 
and  Sugg's  lOcandle  standard,  would  be  found  to  be  affected 
in  the  same  way,  and  I  hope  shortly  to  have  an  opportunity 
of  making  an  exhaustive  series  of  experiments  in  this 
direction. 

Discission. 

The  Chairman-  having  invited  discussion — 
Mr.  \V.  J.  Diedin  said  that  the  facts  so  ably  brought 
before  the  Society  bj-  the  author  would  have  an  important 
bearing  upou  the  future  settlement,  if  ever  it  came  about, 
of  the  vexed  question  of  standards  of  light.  Mr.  Young  had 
shown  that  it  was  quite  possible,  by  means  of  sperm  candles, 
to  obtain  definite  and  constant  results.  He  himself  had 
been  able  to  obtain  similar  results.  The  difficulty  iu  his 
ease  was  not  what  candles  could  be  made  to  do  if  he  was 
allowed  to  use  his  own  discretion  in  employing  them,  but 
what  they  would  do  in  his  hands  when  he  was  tied  down 
by  the  red  tape  of  Acts  of  Parliament  and  the  instructions 
of  authorities — instructions  no  doubt  given  in  good  faith, 
but  limited  by  the  terms  of  an  Act  of  Parliament.  The 
lawyers  with  whom  he  was  sometimes  associated  in  this 
matter  frequently  met  his  statements  with  the  remark, 
"  Yes,  your  science  is  no  doubt  good,  but  it  is  the  law  that 
we  have  to  deal  with."  He  had  found  that,  as  a  rule, 
science  had  to  take  a  very  minor  place  in  a  police  court, 
and  in  his  experience  of  those  unwholesome  places  he  had 
frequently  been   made  to  feel  very  small  when  questions 
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arose  involving  matters  of  scientific  accuracy.  That  diiH- 
culty  was  will  illustrated  in  a  case  relating  to  the  testing  of 
petroleum  which  had  come  under  bit  notice.  1  he  gentleman 
who  had  made  the  test  had  omitted  to  swing  tin.-  Btring 
with  a  bob  at  tin-  end,  which  oscillated  while  tin-  tesl  was 
made,  and  be  was  honest  enough  t .  ■  admit  that  lie  had  not 
»i  ii  swinging,  bnt  said  that  he  « 1  i •  1  nol  think  it  would 
make  any  difference  to  the  result  Counsel,  however, 
contended  that  he  had  not  complied  with  the  Act,  and  the 
ease  was  dismissed.  Ami  it  was  the  same  with  them  in 
the  mattei  •  •)  candle  tests.  Therefore  it  was  that  they 
complaint  •!  ..i  candles  a-  a  standard  of  light,  i.e.,  of  candles 
in  their  legal  aspect  In  the  laboratory,  where  the  chemist 
was  allowed  to  use  hi-  common  sense,  much  better  results 
were  obtained.  Bui  then  arose  the  question  from  the  point 
ot  \  i.  u  taken  bj  Mr.  ^  oung.  II'-  would  Raj  ili.it  proa  --  A 
was  a  proper  on.-  to  use.  On  the  other  hand,  ! 
companies  would  probably  object  that  tin-  results  were 
abnormal,  that  he  had  not  burnt  the  candles  in  the  right 
way;  and  thej  would  ask  that  they  should  be  burnt  in 
some  other  way,  so  a-  to  give  results,  say,  oi  17  candles. 
He  did  not  blame  them.  It  was  a  question  of  two  parties 
having  hold  of  the  two  eni  elastic  and  fighting 

ii,,.  qui  1  i  nd  and  which  tin' 

moving.     Thai.  In-  thought,  summed  up  the  candli    con 

troveray.     Thej  dd  work   the  candles   better  than   the] 

bj  the  let,  and  they  must  endcavonrto 
gel  an  alteration  of  tin-  Act  and  more  definite  instrui 
That,  however,  raised  the  question  whether  it  would  not  be 
better  al  once  to  gel  a  new  Ait  of  Parliament,  which  Bhould 
prescribe  a  definite  ami  invariable  standard  that  could  he 
worked   in   only  on,-  way.     If  they  used   a  standard  gas, 

they  would  have  cl k-  on  il Derations  of  tin-  examiner, 

inasmuch  a-  thej  would  know  tin-  rate  of  flow  of  tin  f_ras 
ami  i lw  height  of  tin-  flame.  Taking  the  broad  facts  of  the 
paper,  Mr.  Young  hail  told  them  that  a  I'.-in.  flame  from  a 
standard  argand  btunerwas  equal  to  ahoul  14'2  candles. 
In  listening  to  the  statements  aboul  the  -l,-in.  Same,  the 
question  had  occurred  to  him  whether  Mr.  Young's  or  tin' 
other  figure  ol  16  to  17  candles  were  the  correct  on,-.  He 
was  ii.  orry  not  to  heat  from  tin-  author  a 

parisons   between   candles    used    in   tin-   way    he 

proposed  and  one  of  the  recognised  substitutes  for  candles 
a-  a  standard  •  >!  light  Mr.  Young  had  not  given  any 
evidence  that  his  method  of  using  tin1  candles  was 
nor  am  reference  to  the  Parliamentary  standard  candles. 
that  was  an  omission  which  hi'  hoped  that  the  author 
would  lake  the  first  opportunity  of  supplying,  for  every- 
thing depended  mi  whether  Mr.  Young's  figure  or  the 
higher  figure  were  correct  Mosl  ol  the  gas  people,  lie 
thought,  would  maintain  thai  l  l  "j  could  not  possibly  he 
correct.     Mention  had  been  made  of  the  German 

ng  a  standard  candle.     He  would,  however,  remind 
the  author  thai   the  Germans  did  nol  use  a  sperm  candle, 

hut   a   pararfi Thej   ha. I  experienced  precisely   the 

same  t hi,  -  in  German] ,  and  were  not  out  of  them  yet  i  in 

tome  r.  -pi  cts  thi  j  wi  i  to  si  e  whal   course 

would   he   taken  in   England.    German]    bad   appointed  a 

Royal  C lission  to  inquire  into  all  the  vexed  questions 

thai  we  "'  re  no*  troubled  with  on  with  standards 

of  light.  Thej  had  decided  thai  il  would  be  bcsl  to  have  a 
standard  paraffin  candle  manufactured  under  the  immediate 
supervision  of  the  authorities  and  sent  oul  in  sealed  pai 

the  candles  being  iatk,  •!  bj  n  red  thn  ad  as  to  be  easily 

idee'  .  nuine  standard  candles.     Bui   thi  Germans 

w.nt  further;  thej  m, a- I  thi    height  ol  the  flami 

it  thej    wen    nol  satisfied  with  its  character,  they  snuffed 

the  wick.    That  was  n  practici    thai   in  Kngland  would  be 

urded   as   most   •  .-    held    thai   the 

examiners  should  d thing  which  might  bias  the  results. 

He  was  reminded  ol  the  German  practici  when  listcnii 
the  an  i  inn'-  statement  of  how  be  thought  it  right  to  viri 
-niilT   his  wicks  by  burning,  blowing  out,  relighting,  and 
repeating  the  operation  several  times,  taking  care  mi  nnwhile 
that  the  uiek  was  nol  hi  nt  down  too  much,     They  u 
know  the  normal  curve  of  thi    wick,  and  thi   cond 
under   which   they   could  results.      Still, 

there  always  remained  the  initial  difficult] — where  to 

the  pi. f  elastic— which   position  should  be 


taken.  They  hail,  it  was  now  contended  by  the  ;a<  com- 
panies,  to  use  the  wick,  not  vertical,  but  approaching  the 
vertical.  That  was,  in  the  companies'  opinion,  the  normal 
candle,  and  one  with  a  gentle  curve  was  abnormal,  because 
it  gave  results  which  were  too  low.  They  were,  therefore,  as 
far  olT  a-  ever  from  a  settlement  of  the  question  from  the 
candle  point  of  view,  and  must  approach  it  by  some  other 
in,  an-.  Mr.  Young  was,  in-  thought,  entitled  to  great 
credit  from  a  scientific  point  of  view  for  the  information 
which  he  had  pul  before  them.  It  was  to  he  regretted  thai 
he  had  not  given  some  definite  comparisons  of  his  results 
with  those  of  known  standards  ;  ami  if   he  now   supplied 

that  omission  tin  rait E  his  contribution  would  he  greatly 

increased.  With  regard  to  the  16-caadIe  argand  introduced 
In  Mr.  llarcourt.  Mr.  Young  had  shown  thai  in  using  somi 
the  gases  which  wen  proposed  to  he  introduced  into 
London,  the  standard  would  he  no  longer  reliable.  That 
was  an  interesting  point,  hut  in  connexion  with  it  lie  would 
like  Mr.  Young  to  try  the  pentane  argand  which  he  (Mr. 
Dibdin)  had  had  the  honour  of  bringing  before  the  Society, 
in  which  the  standard  combustible  was  ubsolutelj  separate 
from  the  gas  to  1"  tested.  This  proposed  standard,  which 
he  had  called  the  pentane  argand,  was  simplj  a  -mail  argand 
specially  constructed  to  burn  a   combustible  consisting  of 

i imon  atmospheric  air  charged  with  vapour  or  pentane. 

The  use  ol  atmospheric  ait  did  away  with  all  the  uncer- 
tainties of  coal-gas.  It  was  perfectly  reliable  ami  easily 
obtainable,  ami  it  was  equally  useful  for  testing  electric 
lights  or  oil  burners.  He  had  never  put  it  forward  in 
o  the  one-candle  pentane  flame,  hut  he  was  sure 
that  if  Mr.  Young  tried  it.  using  atmospheric  air  and 
pentane,  ami  keeping  hi-  carburettor  properly  charged  with 

pentane.  he  would  not  fail  to  obtain  rcMllls  of  a  very 
satisfactory  nature. 

Mr.  W.  I  o- 1 1  it  said  that  if,  as  he  understood,  Mr.  Young 
prop,,-,  ,1   t ,    an  argand  burnei  with  a  metalho gauae 

round  the  ha-e  for  tC8ting  Mirious  e.il  linn  tied  gaSBS,  it  would 

he  interesting  to  have  before  them  a  sketch — even  of  the 
roughest  nature    of  the  apparatus  to  he  employed. 

Mr.  >  "i  vi.,  interposing,  said  that    he    thought   Mr.   Foster 
had  mi--.  ,1  the  point  with  regard  to  that  matter.     The  hiirner 

used  was  the  ordinary  tesl  burner  in  the  photometer,  and 
nuze  curtain  was  -imply  to  steady  the  flame, — to  enable 

him    to     produce   a    ;.'\-in.   tl.iin. — which    he    had    found    to 
--    a    practically    uniform    lighting    power,    to    test    his 
candles    against,    and    not   for  the  purpose   of   testing  any 
particular  | 

Mr.   Fl  I8TEB  replied  thai  he  merely  wished  to  know  whether 

the  air  passed  through  the  gauze,  ami  whal  was  the  position 
of  the  gauze  in  relation  to  the  burner. 

Mr.  ^..i  \..  -aid  that  it  was  a  cylindrical  curtain  titling 
tightly  round  the  outer  gallerj  of  the  burner. 

Mr.  I-'..- iiu  .  Then  the  air  passes  through  thi 

Mr.  >  ,.i  \.. :  Yes,  all  the  air  passes  through. 

Mr.  Foster,  continuing,  said  that  il  seemed  to  him  that 
Mr.  Young  was  acting  on  the  lines  of  the  Siemens  argand 
burner,  for  by  introducing  a  heati  <l  and  heating  medium  the 

...1    was   practically    turned     into    a    -mail    recuperative 
burner]    and   tO  warm    the    air    supply    bj    any    means  would 

modify  to   a  very  considerable  extent  the  amount  of  light 

that  any    pa  -  tlanie  would  give,      lie  was  glad  that 

Mi     Young  had  brought  forward  the  question  of  the  character 

as  flames  when  nitrogen  was  present     It  was  a  matter 

which  would  have  tO  he  dealt  with  sooner  or    later.      He  fell 

strongly  that  the  only  way  to  test  gas  with  satisfaction  to 
both  producer  and  consumer  was  to  have  a  standard  which 

should  he  independent  of  the  material  to  he  tested,      lie  was 

glad,  therefore,  that  Mi.  Dibdin  had  referred  to  the  tesl  bj 
atmospheric  air  oarburetted  bj  petroleum  vapours,  for  such 
a  material  a-  thai  was  independent  of  the  body  to  In-  tested, 
whether  it  could  le  mad.  by  Bpeoial  devices  to  yield  results 
of  a  reliable  and  uniform  charactci  was  another  question. 

Hut    al     any     rate    they     got    rid    of    the    initial    difficulty    of 

connecting  the  thing  to  he  tested  with  the  no-  of  testing 
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it.  He  quite  agreed  with  the  author  that  certain  points  in 
connexion  with  the  use  of  chimneys  were  worthy  of  more 
consideration  than  they  had  yet  received.  They  were  trifles, 
he  admitted ;  hut  such  trifles  might  make  a  difference  of 
large  sums  of  money  to  the  gas  companies.  Another  point 
which  had  occurred  to  him  in  listening  to  the  paper  referred 
to  the  mode  of  hurning  the  candles.  For  instance,  if  they 
had  a  wick  which  was  not  perfectly  straight,  it  seemed  to 
him  that  they  must  have  a  character  of  flame  which  could 
not  possibly  be  the  same  physically  as  one  which  was  a 
perfect  cylinder.  That  was  not  the  kind  of  thing  they  got 
when  the  flame  was  merely  a  conically  shaped  mass.  The 
external  area  of  such  a  flame  must  be  greater,  and  there 
must  be  a  different  character  of  combustion  for  each  unit  of 
weight  of  sperm  burnt.  He  had  often  wondered  that  nobody 
had  attempted  to  construct  a  candle  with  an  indestructible 
wick.  There  would,  of  course,  be  nothing  in  it,  except  a 
flood  of  criticism  ;  but  it  did  seem  to  him  that  it  should  be 
worth  somebody's  while  to  construct  something  of  the  kind, 
which  would  be  really  a  lamp.  The  material  of  the  candle 
might  be  cither  sperm  or  paraffin,  and  the  wick  might  consist 
of  asbestos  threads,  glass,  or  any  other  non-combustible 
material,  the  candle  being  pushed  up  by  a  spring,  as  in 
carriage  lamps.  He  had  too  many  such  foibles  on  hand  to 
attempt  it  himself  ;  and  what  was  everbody's  business 
became  nobody's  business.  No  one  was  interested  in  doing 
more  than  substitute  a  new  standard  in  place  of  the  candle. 
Still,  with  all  its  defects,  the  candle  lived  on  ;  and  seeing 
that  it  could  be  easily  procured  and  used  without  much 
preparation,  its  term  of  life  seemed  likely  to  be  still  further 
prolonged  by  the.  experiments  that  Mr.  Young  had  given 
them. 

Mr.  D.  A.  Sitherland  could  confirm  the  results  obtained 
by  the  author  from  trimming  the  wicks  of  his  candles. 
With  reference  to  the  use  of  a  paraffin  candle  as  a  standard 
of  light,  it  was  impossible  to  obtain  a  candle  of  such 
constant  composition  as  to  give  a  uniformly  constant  light. 
The  German  plan,  therefore,  must  fall  through,  and  the 
pentane  flame  become  the  only  reliable  standard.  Further, 
in  making  a  large  number  of  tests  per  day  with  different 
lights  the  use  of  candles  was  very  tedious.  In  testing  oil 
gases  of  varying  compositions  by  means  of  the  measured 
flame,  he  had  found  considerable  variation.  He  would 
expect  that  the  nature  of  the  hydrocarbons  would  materially 
affect  the  character  of  the  flame  obtained,  and  he  was  glad 
to  be  corroborated  by  Mr.  Young.  The  class  of  oil  usually 
employed  in  the  Pintsch  apparatus  was  of  sp.  gr.  0'840  to 
0-850,  but  he  would  like  to  ask  Mr.  Young  whether  he  had 
ever  experimented  with  oils  of  a  higher  specific  gravity  than 
that,  as  the  oils  most  suitable  for  enriching  water-gas 
appeared  to  be  of  sp.  gr.  0'900,  or  higher.  He  thought  it 
would  be  worth  his  while  to  do  so,  as  in  the  course  of  a 
few  months'  time  Loudon  would  be  supplied  daily  with 
some  millions  of  cubic  feet  of  carburetted  water-gas. 

Mr.  G.  B.  Morrison  had  some  experience  in  gas 
testing  in  Glasgow,  and  could  say  from  his  own  knowledge 
that  the  form  assumed  by  the  wick  in  burning  was  of  very 
great  importance.  He  would  show  on  the  blackboard  what 
that  effect  was.  [Mr.  Morrison  here  drew  diagrams  on  the 
board  indicating  the  various  forms  assumed  by  the  wick  of 
a  candle  in  burning.]  Mr.  Dibdin  had  referred  to  the 
normal  and  abnormal  conditions  of  burning,  and  his 
illustrations  would  indicate  to  those  who  were  intimate  with 
the  subject  what  were  the  conditions  desired  by  the 
managers  of  the  gas  companies.  If  the  wick  bent  towards 
the  argand,  the  illuminating  power  of  the  gas  went  down  1 
to  1*5  candles;  if  it  bent  the  other  way,  the  illuminating 
power  went  up  from  1*5  to  1'7  candles.  He  thought  the 
position  should  be  at  right  angles  to  the  pencil  of  light. 
Another  point  which  he  considered  of  great  importance  was 
the  number  of  apertures  in  the  argand  burner,  and  the 
diameter  of  those  apertures.  In  Glasgow  they  used  a 
No.  8  batwing  burner  as  the  standard,  burning  five  cubic 
feet  at  five-tenths  pressure.  The  result  was  that  it  was  not 
a  fair  standard  of  comparison  if  the  candles  were  used  with 
the  wicks  pointing  indiscriminately  in  any  direction.  They 
had  the  apertures  at  a  particular  angle  for  certain  gases. 
If  they   changed   the   angle  of   the  apertures,  an  entirely 


different  result  was  recorded — he  would  not  say  whether  it 
was  higher  or  lower — this  depending  upon  the  quality  of  the 
gas.  He  would  like  to  know  whether  the  author  had  taken 
that  matter  into  account,  and  whether  any  particular  size  of 
burner  and  number  and  size  of  apertures  was  stipulated  for 
in  England. 

Dr.  S.  Kideal  had  been  under  the  impression  before 
Mr.  Young's  paper  was  read  that  the  subject  of  standard 
candles  had  been  thrashed  out.  At  any  rate  the  paper,  and 
the  graphic  remarks  upon  it  had,  he  thought,  conclusively 
proved  that  there  was  no  such  thing  as  a  normal  standard 
caudle.  A  normal  standard  caudle  was  now  shown  to  be 
the  name  given  to  a  genus  of  candles,  including  a  great 
variety  of  species,  and  it  had  been  further  shown  that  the 
different  species  gave  rise  to  many  varieties,  depending 
chiefly  on  their  environment  at  the  time  of  burning.  That 
particular  aspect  of  the  question  had  not  been  raised  on 
the  present  occasion,  but  those  who  were  acquainted  with 
the  subject  knew  that  the  photometer  itself  had  a  con- 
siderable influence  on  the  results  obtained,  depending  upon 
whether  it  was  in  an  enclosed  or  an  open  box.  The  results 
were  affected  not  only  by  the  position  or  bending  of  the 
wick,  hut  by  the  rate  of  flow  of  the  air,  and  by  the  air  being 
heated  or  not  heated,  as  Mr.  Foster  had  pointed  out.  with 
respect  to  the  standard  burner.  All  these  things  pointed 
clearly  to  the  fact  that  a  reliable  standard  candle  did  not 
exist,  and  that  steps  should  be  taken  to  abolish  the  candle 
as  a  standard  of  light.  Mr.  Dibdin's  work  on  this  subject 
had  been  well  known-  for  many  years  past,  especially  his 
work  in  connexion  with  the  British  Association  Committee, 
which  had  reported  some  years  ago  in  favour  of  altering  the 
standard  of  light.  His  idea  of  doing  away  with  eoal-gas 
and  candles  as  standards  and  substituting  air  carburetted 
with  pentane  had  the  additional  advantage  that  they  not 
only  had  a  record  of  the  results  given  by  the  test,  but  a 
means  of  checking  whether  the  operator  had  carried  out 
the  test  according  to  the  instructions  given  to  him.  In  fact, 
the  subject  had  already  passed  the  stage  of  discussion 
before  scientific  societies,  and  all  that  was  required  was  to 
dispel  the  lethargy  of  public  bodies  such  as  the  London 
County  Council,  and  arouse  them  to  take  steps  towards 
altering  the  present  unsatisfactory  state  of  things.  The 
Board  of  Trade  were  already  discussing  the  matter,  and  the 
sooner  an  Act  of  Parliament  was  passed  or  a  commission  of 
experts  appointed  to  devise  a  new  standard  the  better. 

Dr.  C.  R.  Alder  Wright  said  that  there  was  one  point 
not  touched  upon  by  previous  speakers,  and  upon  which 
he  would  like  to  elicit  a  little  information.  What  was  meant 
by  a  sperm  candle  from  the  chemical  point  of  view,  or, 
in  other  words,  what  was  sperm  as  employed  as  a  standard  ? 
Was  it  defined  as  being  made  of  material  having  a  particular 
melting  point  ?  The  commercial  article  did  not  seem  to 
have  a  perfectly  definite  chemical  composition.  It  was 
possible  to  obtain  half  a  dozen  samples  of  spermaceti,  each 
one  of  them  good  in  colour,  specific  gravity,  and  all  the 
other  physical  conditions,  but  which  would  be  found  to 
differ  considerably  when  tested  chemically  for  the  amount 
of  free  palmitic  acid  present.  One  might  contain  as  much 
as  10  per  cent,  and  another  only  one-tenth  per  cent,  or 
none  at  all.  He  had  a  strong  impression  that  differences 
of  that  sort  might  have  a  considerable  effect  on  the  results, 
by  influencing  the  rate  at  which  the  material  burned,  or, 
if  that  were  the  same,  the  amount  of  light  given  out  by  it. 
He  would  like  to  ask,  therefore,  whether  the  candles  had 
been  examined  from  the  chemical  point  of  view  as  well 
as  from  the  physical  light-giving  point  of  view,  so  as  to 
see  if  it  were  pure  cetyl  palmitate  present.  With  regard 
to  sperm,  it  might  not  be  generally  known  that  varieties  of 
spermaceti  were  sometimes  sold  which  contained  from 
25  to  30  per  cent.,  and  even  more,  of  free  fatty  acid. 
One  method  of  purifying  crude  sperms  consisted  in  treating 
them  by  a  small  amount  of  caustic  alkali,  one  result  of 
which  -was  that  the  purified  spermaceti  obtained  often 
contained  a  little  cetylic  alcohol,  separated  by  the  treat- 
ment from  its  compound  ether,  and  which  probably  burned 
differently  from  the  true  compound  ethers  which  were  the 
normal  constituents.  But  besides  this,  the  residues  which 
contained  the  palmitates  produced  as  the  complementary 
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products  "i  tli.-  cetylic  alcohol  were  often  worked  op  ami 

the  free  acid  isolated  from   them,  ami  mixed  with  fresh 

quantities  of  Bperm.     Be  had  mel  with  samples  containing 

-,-  much  nt.  of  free  acid  derived  from  such 

[(  was,  however,  difficult  to  convince  people  that 

maceti  of  that    d  was  just  as   bad  a-  that 

intentionally  adulterated  with  candle  stearine,  i.e.,  mixed 

c  ami  palmitic  acids  derived   from  tallow  ami  palm 

oil,  &c. 

A  Mmin  k  inquired  what  was  the  range  of  ineltin 
of  onlin  in  spermaceti  as  used  for  candle-making ? 

Dr.  Wbjohi  n  plied  that  he  could  no)  saj  precisely  from 

memory    without    referring  to     his    notes.     But    he    had 

examined    side   by   side  different   samples   of  spermaceti, 

some  of  which  contained  prai  tieally  no  free  acid,  and  some 

;,-   much  as  i  01  ■'>  per  cent.,  and  had  found  little  or  no 

difference  in  theii    respective  melting  points,  a  result  quite 

rom  what  on  :     ave  expected  a  ]»i<ni,  but 

i  the  material  having  been   pressed  in  each 

lired  mi  Iting  point  was  attained. 

Mi.  T.  S.   I. v.  ii  regretted  that  no  authorities  com 
with   tli.-  had   thought    it  worth  while   to 

criticise  a  paper  on  bo  important  a  Bubject.  II.  Feared  that 
anybody  in  hi-  own  position  speaking  on  such  a  subject — 
which,  however,  was  one  that  interested  him  greatly — ran 
of  appearing  to  hold  a  brief  for  the  companies. 
II.  wished  to  state  therefor  iki    quite  indepen- 

dently of  them.  Mr.  Dibdin  had  raised  tin-  point  of  what 
was  a  normal  candle.    II. ■  thought  ii  was  only  fair  t"  regard 

question   from   tin-   point    of    view    of   thi linary 

l,  a  person  would  take  a  number  of  candles 
.in.i   burn   them    from   beginning  to  end,   neither  blowing 
them  out  nor  snuffing  them.    Thej  were  not   meant   ti 
snuffed   and   thi  it   Bnuffed  by  the  ordinary  con- 

sumer. Such  win-,  in  hi-  opinion,  normal  candles,  namely, 
candles  burning  from  beginning  to  end  without  disturbance, 
and  an  average  of  the  candle,  or  a  number  of  them,  being 
taken.  An  average  of  loo  or  1,000  would  give  them 
something  very  mar  the  truth  :  but  that  being  impossible, 
they  io..k  a  -mall  number  ..i  candles  ami  got  a  large 
nun.  •  tiding.     So 

far  a-   Mr.  Yon  thes   ha. I  gone,  thej   were  verj 

interesting  to  him.  ami  la-  must  also  Bay  very  surprising. 
It  was  astonishing  that  so  much  concordance  could  ho 
obtained  with  a  Btandard  which  was  known  to  he  variable  in 
ih.-  ordinary  way.  lint  the  figures  Bhowed  conclusively 
that  a  can. II.-  treated  by  Mr.  Young's  method  was  capable 

..I    1  ..-    a    -Ian. laid;    wh.-th.l     il    wa-    a    Standard 

candle,  no  would  nol  discass  then.  If  the]  looked  at  the 
table  of  results  given,  they  -aw  thai  at  iii-t  the  results 
were   higher,  then  lower  result*  .  an. I  by  ami  by 

they  I ami-  normal,  showing  that  the  rate  of  burning  was 

approaching   the    average.      But  those   first    high   results 

old,  he  thought,  be  taken  into  the  general  average.  It 
was  unfair  to  reject  them,  -inc.  they  all  belonged  to  the 
general   results  ..i    the   candle.      I  hat    the  candles   burnt 

by    Mr.    \ g"s   method   did  give   a   mo:  light 

appeared  to  be  proved  by  bis  testa.     But  whether  they  were 

111  in  adjusting  the  wick  or  not,  it  was  quite  clear  thai 
the  wick  should  nol  be  snuffed.  If  the  candles  were  burnt 
in  a  certain  way,  the  more  those  conditions  could  he 
maintained  the  more  likely  one  was  to  gel  regulai  results. 
n.  during  burning  changed  its  conditions,  and  if 
one   could   overcome    that   difficulty  the   results  obtained 

tanl  i  but    whether  thej  would   bo  the 
as  if  the  i  -  left   alone  wa-  anothei  question. 

With  regard  to  other  -ian.lai.l-,  he  did  nol  think  thai 
anything  they  might  say  thai  night  would  be  likely  to 
settle  that  question.  Much  argument  would  occur  in  the 
future,  a-  much  ha. I  in  the  pa-i,  before  they  would  be  any 
marcr   to   getting   a  substitute  for  the  can. Ik-  at   present 

i.     The  difficulty  did  nol   consist  in  retting  a  tol. 

ular  standard,  but  that  if  they  adopted   a  Btandard  that 
ma. I.    hi-  company's  gas,  for  instance,   15  candles  in 
,,i  16)  candles,  In-  company  wool. I  certainly  Bay  that  ii  was 
not  a  tan  test,  though  they  (the  inventors)  might  say  that 
it  was.    The  problem  was  to  determine  whethei  tin  sumdard 


really  represented  a  certain  factor  of  the  candle  or  not; 
ami  until  that  was  settled  it  would  be  impossible  to 
substitute  an_\  other  Btandard  for  the  candle.  The  tests 
showing  the  effects  of  using  different  chimneys  were  very 

important,  and  the  author  deserved  much  credit  for  the 
work  done  in  thai  connexion,  a-  well  as  fur  the  paper  as  a 
whole.  W'iih  regard  to  the  "J\-in.  Dame,  there  could  be  no 
doubt  thai  such  a  flame  under  the  conditions  of  Mr.  Young's 
experiments  gave  a  14-candle  light  with  his  candles.  Hut 
whethi  Borne  without  the  gauze  curtain  round  the 

bottom  of  the  burner  would  represent  the  same  amount  of 
light  was  quite  another  question,  lie  felt  certain  that  by 
placing  anything  round  tin-  burner,  or  making  any  alteration 
in  the  air  supply,  one  would  make  a  great   difference   in  the 

flame.  One  effect  of  altering  the  air  -apply  would  he  to 
increase  the  length  of  the  flame,  ami  therefore  less  gas 
would  he  passing  through  the  burner  to  produce  the  -J1,. -in. 
flame,  and  consequently  less  light  would  he  obtained  with 

the  gauze  than  without  it.  But  of  course  gas  was  not 
tested  -..  :  and  he  did  not  Bupp08e  that  Mr.  Young  had  any 
idea  of  doing  so.  By  simply  measuring  the  length  of  the 
flame   he  found   a   coincidence  that  a  constant  light  was 

given:    and   he    thought    that    Mr.    Young   wa-    quite   right, 

when  he  found  that  in  a  number  of  tests  under  certain 
inn-  tin-  light  was  Constant,  in  regarding  it  not  a-  a 
but  a-  something  g i  enough,  for  his  pur- 
pose, to  he  taken  as  a  standard.  It  was  convenient  and 
workable  :  but  to  say  that  such  a  flame  would  give  a  certain 
illuminating  power  under  other  condition-  would  he  n 
than  they  had  a  right  to  assume. 

Mr.s.  II.. 1. 1 1  in -i  in  said  that,  with  reference  t..  the  proposed 
pentone  standard,  it  appeared  to  he  very  important,  hearing 
in  mind  Dr.Wright's  remarks,  that  a  body  of  absolutely 
fixed  chemical  constitution  should  he  used  as  a  Btandard  of 
light.  In  that  respect  tin  pentose  standard  had  a  great 
advantage  ovei  audio.     Hut  it  must  he  looked  at  from 

another  standpoint.  The  pentone  standard  depended  for  its 
accuracy  not  only  on  tin-  purity  or  fixed  composition  of  the 
pentone,  hut  also  on  the  fixed  composition  of  the  gas  pro- 
duced by  the  mixture  of  air  with  the  pentone  vapour.  Thai 
would,  howevi  i ,  vary  with  Beveral  conditions.    The  iir-i  and 

lu.i-l   imp. mi. ml   ol'  these  WOE  thai   the  tension  of   ihe    vapour 

of  prolan,  would  vary  with  the  temperature,  lie  would, 
therefore,  like  to  ask  Mr.  Dibdin  whether  that  factor  had 
h.  .  ii  taken  into  account.  Other  causes  of  variation  would 
he  alterations  of  atmospheric  pressure  and  degree  of 
moisture.  It  was  necessary  that  these  variations  should  be 
taken  into  account  or  eliminot. 

Mr.  Hi  coin  said  that  he  would   reply  to   Mi.  Johnson  at 
There  wa-  a  certain   amount    of  confusion   in   the 
minds  of  both  Dr.  Hi. l.-al  ami  the  la-t   Bpeaker,  which 
led  them  i..  mix  up  the  pcntani  die   Btandard   of 

Mr.  Ilai. -.•in i  with  the  priitan. ■  argand  introduced  by 
himself.  The  two  things  were  different,  Mr.  Horcourfs 
method  wa-  to  take  a  measured  volume  of  atmospheric  air, 
corrected  toi  temperature  ami  pressure,  and  a  measured 
volume  of  liquid  pentone,  also  corrected,  and  he  incorporated 
them  so  as  to  gel  a  perfect  mixture  of  the  two,  every  possible 
precaution  being  taken  in  the  operation.  That  mixture  was 
burnt  in  a  specified  burner  at  a  certain  rate,  and  that  con- 
stituted Ban  ...oi  -  one-candle  pentone  -tan. lard,  winch  was 
proposed  as  the  standard  of   light.     Many  people,  however, 

cted  to  it,  as  being  t lelicatefoi  the  ordinary  examiner. 

Something  more  handy  was  wonted,  and  i  occurred  to  him 
that  it  would  be  desirable  to  try  the  effect  of  passing  otmo- 
sphei  i         .  bodj  of  the  pentane,  paying  no  regard  to 

the  volume  of  the  air,  the  quantity  of  pentone,  or  to 
external  circumstances  other  than  the  height  of  the  flame 
when  burnt  in  a  special  argond  burner  with  the  top  of  the 
flame  cut  oil  l.y  b  screen,  the  whole  of  the  blue  portion  being 
included  in  the  Btandard.     Be  had  found  thai  the  results  were 
mi  constant.      Be  had  filled  his earhurettci   first  with 
and  cold  water,  ami  j:oi   the  -ana-  result.    Then  wa 
reduction  of  the  flow,  and  he  had  to  increase  the  pressure i 

but   the  -Ian. laid    oi    h'ghl    was    ovietlv     the    -allle.       II. 

then  token  away  the  ice  and  cold  water,  and   replaced  them 

bj    water  at    loo  ,  with    the    result    that    the    |  .  Mali,     alln.-t 

boiled,  and  an  euormous  rush  ol  gas  occurred,     lie  had  to 
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cheek  the  flow  by  turning  down  the  flame  to  3  in.  in  height, 
when  the  volume  of  light  was  exactly  the  same  as  with 
the  ice  and  cold  water.  That  disposed  of  the  question  of 
temperature.  With  regard  to  pressure,  there  must,  of 
course,  he  sufficient  to  give  a  3-in.  flame.  It  seemed  almost 
incredible  that  so  constant  a  light  should  be  got  under  such 
extreme  conditions  as  those  he  had  mentioned,  and  at  first 
it  puzzled  him.  But  he  also  found  that  whether  the  car- 
buretted  air  was  cold  or  warm,  he  could  alter  the  height  of 
the  flame  from  2\  in.  to  4  in.,  and  yet  the  amount  of  light 
passing  under  the  screen  would  remain  constant.  If  the 
flame  was  over  4  in.  the  colour  was  altered.  They  there- 
fore had  a  test  which  was  as  elastic  as  one  could  wish,  and 
yet  by  using  the  amount  of  light  which  passed  under  the 
screen  they  had  a  constant  standard.  Then  he  had  noticed 
that  as  the  quality  of  the  gas  or  the  degree  of  temperature 
of  the  carburetter  altered,  a  change  occurred  in  the  relative 
volumes  of  the  white  and  blue  Barnes,  and  as  it  was  evident 
that  these  variations  exactly  compensated  one  another,  the 
result  being  t hut  he  always  got  the  same  amount  of  light 
(10  candles)  passing  under  the  screen.  The  arrangement 
might,  however,  be  modified  to  give  the  light  of  16  caudles, 
or  any  other  desired  quantity. 

Mr.  Foster  remarked  that  the  screen  was,  in  fact,  an 
opaque  body  cutting  off  the  top  of  the  flame,  aud  that 
Mr.  Dibdin  used  a  flame  of  any  height,  but  took  only  a 
definite  portion  of  it  which  was  always  constant  in  height. 

Mr.  JOHNSON  said  that  that  was  what  he  was  about  to 
ask  :  how  Mr.  Dibdin  selected  the  portion  he  used  as  a 
standard  ?  He  supposed  that  he  used  the  same  fixed  screen 
equally  for  all  his  experiments. 

Mr.  Dibdin  said  that  was  so,  the  position  of  the  serein 
being  determined  by  experiment,  using  the  pentane  one- 
candle  flame  as  a  standard  of  reference. 

Mr.  W.  C.  Young,  in  reply,  said  that  he  did  not  ague 
with  Mr.  Dibdin  in  his  view  that  it  would  be  necessary  to 
alter  the  law  if  his  suggestions  were  to  be  carried  out.  The 
present  law  provided  for  the  issue  of  instructions  by  the 
Gas  Referees  to  the  examiners  as  to  the  mode  of  testing 
gas,  and  they  had  already  ordered  that  the  candles  should 
be  used  in  a  particular  manner.  He  did  not  see  why  they 
should  not  go  further  aud  order  that  what  he  had  suggested 
should  be  done.  That  would  be  quite  sufficient,  and  it 
would  be  unnecessary  to  go  to  Parliament  for  an  alteration 
of  the  law.  Mr.  Dibdin  had  also  said  that  the  gas  com- 
panies expected  the  examiners  to  use  the  candles  so  as  to 
get  high  results,  while  the  examiners  preferred  to  use  them 
so  as  to  get  low  results.  His  experience,  however,  was 
that  if  one  did  his  work  carefully  and  impartially  the  com- 
panies made  no  objection  to  what  one  did.  Nearly  the 
whole  of  the  experiments  in  Table  VII.  had  been  made 
in  the  presence  of  the  officials  of  one  of  the  companies,  and 
they  had  taken  no  exception  to  the  results,  though  they 
were  perfectly  well  aware  that  all  his  testing  had  been  made 
in  that  manner  for  years.  Aud  the  same  remark  applied 
to  gas  managers  all  over  the  country,  lie  said  that  because 
he  thought  it  was  only  fair  to  the  gas  companies  to  do  so. 
With  regard  to  the  value  of  the  2',-in.  flame,  that  length 
was  the  whole  flame,  and  not  2i  in.  screened  off  from 
a  longer  flame.  He  was  rather  surprised  to  hear  Mr.  Dibdin 
say  that  the  portion  which  he  screened  off  from  his  flame 
was  invariable  in  lighting  power,  no  matter  what  the  total 
length  of  the  flame  was. 

Mr.  Dibdin,  interposing,  said  that  he  used  a  special 
burner,  not  the  standard  argand. 

Mr.  Young  said  that  it  might  be  different  in  that  case. 
With  an  ordinary  burner,  2.V  in.  screened  off  from  a 
3-in.  flame  would  give  a  light  of  15  candles  power.  It 
was  not  possible  without  some  such  apparatus  as  the  gauze 
curtain  referred  to  iu  his  paper  to  say  whether  the  length 
of  a  flame  was  \ll  or  2  J  in.,  and  the  effect  of  the  difference 
would  be  very  important.  Mr.  Dibdin  had  also  raised  the 
question  of  the  value  of  the  Parliamentary  candle.  Table  III. 
showed  the  value  of  that  candle,  ruade  with  sperm  contain- 
ing 5  per  cent,  of  wax,  as  supplied  to  the  testing  stations  ; 
aud  the  average  showed  that  in  the  case  of  No.  1  the  flame 


equalled  14-65,  &e.  That  was  taking  the  whole  candle  aud 
using  it  as  many  times  as  possible  under  the  prescribed 
conditions  of  working.  A  comparison  of  Tables  III.  and  VI. 
showed  the  difference  between  using  the  whole  candle  and 
working  as  he  proposed,  roughly,  about  half  a  candle.  The 
companies  were  liable  under  the  existing  law  to  have  all  the 
tests  taken  with  candles  that  had  been  used  several  times, 
in  which  case  they  had  the  conditions  which  he  said  should 
always  obtain.  It  was  only  because  they  had  to  break  the 
wick  in  order  to  halve  the  candle,  and  thus  made  it  rough, 
that  the  flame  did  not  give  its  full  power  at  first.  But  as 
soon  as  the  wick  became  properly  bent,  then  there  was  a 
definite  amount  of  light  for  the  sperm  burnt.  That  was 
shown  by  the  experiments,  and  was  a  condition  which 
ought  to  be  imposed  on  the  companies,  and  one  to  which  he 
did  not  think  they  would  object.  Mr.  Dibdin  had  objected 
that  lighting  and  blowing  out  the  candles  three  times  was 
tampering  with  them.  But  that  was  done  with  every  candle 
used,  for  one  never  burnt  it  right  out,  using  it  for  one  test 
only.  The  Gas  Beferees  required  that  a  different  candle 
should  be  used  for  each  test,  and  as  the  examiner  employed 
the  candles  till  they  were  used  up,  the  result  was  that  even 
iu  the  ordinary  way  of  working  a  candle  was  lit  and  blown 
out  seven  or  eight  times.  But  what  he  objected  to  was 
taking  the  tests  obtained  during  the  first  two  or  three  times 
the  candle  was  lighted  ;  they  were  not  correct,  and  ought 
to  be  rejected.  He  had  no  doubt  thu  Mr.  Dibdin's standard 
burner,  if  used  by  a  careful  workman,  would  give  constant 
results.  His  own  experiments,  with  a  2j-in.  flame  of  coal-gas 
had  proved  that,  given  the  possibility  of  accurately  measur- 
ing the  flame,  and  a  properly  constructed  apparatus  to  start 
\<  ith.  the  light  coming  under  the  screen  would  be  of  constant 
value.  But  there  was  the  difficulty  that  they  must  have  a 
standard  that  could  be  taken  all  over  the  country,  aud  not 
confined  to  the  elaborately  fitted  stations  of  the  Metropolis. 
They  wanted  such  a  standard  that  a  man  who  had  to  use  it 
officially  in  the  provinces  only  six  or  seven  times  a  year, 
could  be  sure  of  finding  it  fit  to  use  at  any  time.  Supposing 
a  pentane  standard  were  adopted;  A  gas  examiner  visiting 
a  country  gas  works  would  want  to  use  his  own  carefully 
verified  pentane,  but  the  manager  would  want  him  to  use 
his  (the  manager's)  pentane,  to  which  he  would  object ; 
ami  there  would  be  a  difficulty  at  once.  That  was  the 
objection  to  all  such  standards.  But  candles  could  be 
carried  in  the  pocket,  aud  were  so  obviously  standard 
caudles,  that  no  manager  ever  thought  of  objecting  to  them. 
Moreover,  they  could  be  left  at  the  works  for  testing  by 
the  officials  if  they  were  so  disposed.  Mr.  poster  had 
objected  to  his  curtain  being  used  for  testing  purposes. 
Hut  be  had  not  suggested  in  the  paper  that  it  should  be. 
It  was  employed  only  for  the  purposes  of  the  paper;  and 
he  fouud  that  with  it  a  2^-in.  Same  was  equal  to  14-18 
caudles.  He  hail  made  many  experiments  with  flames  of 
various  length,  aud  found  that  the  curtain  made  no 
difference  whatever  to  the  light.  A  test  taken  with  the 
gauze  curtain  on,  which  enabled  him  to  read  off  the  exact 
2i  in.,  did  not  differ  from  another  taken  after  the  curtain 
was  removed,  more  than  two-tenths  of  a  caudle  in  the  result. 
Another  point  that  had  been  raised  had  not,  he  thought, 
been  made  enough  of.  That  was  the  question  of  the 
dimensions  of  the  standard  test  burner.  The  Referees 
went  into  minute  particulars  with  reference  to  the  dimen- 
sions of  the  holes  ;  but  the  examiners  were  not  provided 
with  the  means  of  ascertaining  whether  the  dimensions 
were  correct  or  not.  They  were  provided  with  standard 
test  burners,  but  they  never  tested  them,  in  fact  one  part 
could  not  be  tested  without  cutting  the  thing  to  pieces. 
He  very  much  doubted  whether  any  two  were  alike,  for  he 
knew  that  the  burners  in  two  different  stations  differed  in 
the  pressure  required  to  pass  5  ft.  from  2-5  tenths  to  4 '2 
tenths.  Those  two  could  not  be  of  the  same  dimensions. 
If  they  were  to  be  so  particular  about  their  standard  of 
light,  they  should  first  see  that  the  instruments  in  which  the 
gas  was  burnt  wen-  of  exactly  the  same  dimensions  in  every 
case. 

Mr.  Dibdin  remarked  that  to  his  own  knowledge  the 
standard  burners  used  in  Loudon  were  all  most  carefully 
measured  by  the  Board  of  Trade,  ami  were  not  sent  out 
unless  they  passed  their  measures. 
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Mr.  Vi.i  rra  replied  that  be  did  nol   know  whether  thai 

with  .il!  the  burners.    One  of  those  he  had 

i  to  «;,-  in  ■  provincial  testing  station,  and  the  other; 

Ion.    Of  course  they  might  agree  white  the  barriers 

were   new.     Bnl   they   remained   in   the   stations   without 

adit  was  nol  reasonable  to  suppot 
after,  say,  eighl  years,  they  were  of  the  >ame  dimensions  as 
when  newly  made. 

Mr.  I>ii'.i»i\  said  that  so  far  as  the  district  of  the  London 

is  concerned,  it  was  his  duty  to  compare 

the  burners  from  time  to  time  with  the  standard.     He  did 

jo,  ;i,,,|  be  had  never  found  any  alteration  of  the  lighting 
powei  due  t..  the  burner  being  used  even  for  eight  years. 

Mi.  ^  ..I  \...  continuing,  said  that  Mr.  Foster  had  n 

to  the  shape  of  thi  Same.     It   be  would  look  at  the 

photographs  which  were  to  be  exhibited  after  the  meeting 

dd  see  that  the  shape  of  the  luminous  part  of  the 

flame  ■■■  "  "'  in  one  case  from  what  it  was 

in   ii ther.     In   the   ease   of   the   candle   burnt    as   he 

l.  the  base  of  tin-  luminous  flame  was  almost 
level,  while  in  the  other  instance  it  extended  lower  down 
.  and  the  Ham.'  was  Ii  --  conical  in 
the  latter  case  than  when  his  method  was  followed.  The 
istible  wick  and  a  spring  under  the  candle 
had  been  suggested  main  years  ago,  and  was  tried  by 
p.     i.. .],.  Dj  cted  it  bi  cause  he  found  thai  he 

could  not  keep  hi-  candles  from  guttering. 

Mr.  I  "-hi:  said  thai  he  had  intended  to  convey  the 
idea  of  u  candle  made  without  a  wick,  ami  an  incombustible 
wick  pushed  up  through  it. 

Mr.  ^  tinning,  said  that  in  reply  to  Mr.  Suther- 

land's question   hi  ly   say   thai   Pintsch's  oil-gas 

was  the  only  i he  had  tested.  But  he  bad  tested  coal- 
gas  that  bad  been  enriched  by  light  oils,  and  also  water- 
ram  carburcttcd  by  both  lighl  and  heavy  oils,  and  the 
difference  in  the  luminosity  i  flames  was 

distinct,  and  was  referred  to  in   the   paper.     The  P 

>nd  coal-gus  enriched  by  light  hydrocarbons  gave 
the  tame  illuminating  power,  using  a  2$-in.  flame,  as  did 

i   alone,   but    the   rate   of    consumption   was    very 

less  in  the  case  of  water-gas  enriched  by  hydro- 
carbons, the  illuminating  power  of  a  Zj-in.  flame  went  up 
to  i-  ■  indict  ;  and  the   '  bed  by  petroleum  instead 

in  I  was  increased  from  ll  to  IS  candles.  Mr. 
Morrison  had  referred  to  the  -hap.-  of  the  wick.  That 
matter  had  been  dealt  with  in  1876,  when  its  effects  were 
clearly  pointed  out  in  the  "  <  las  Journal."   Tin  i ...-  1: 

th  saii  that  there  was  something  in  it,  ami   in  t  li.  ir 

lions  to  the  examiners  they  made  Buch  arrangi 
as  to  practically  prevent   any  interference  with  the 

on  of  the  wieki  one  to  the  other.     Dr.  Etideal  sect 1 

to  bo  of  opinion  that  all  the  work  of  gas  examining  was 

:.-,  nr  shonld  I"-  so,  Hi-  experience,  however,  was 
that   it   wai  commercial  valuing  rather 

than  of  scientific  experimenting.     What  they  really  wanted 
bio  means  of  testing  the  gas,  which  should  not 
bo  too  scientific  for  on  >*■  ragi  igei  to  comprehend 

and  use  himself  i  and  that  Ihoy  had,  be  thought,  in  the 
candle.     He  feared  that   the  avenge  manager  of  b  small 

ik-  would  nol  be  able  to  work  with  such  a  si Lard 

as  Mr.  Harcourt  had   proposed      In  answer  to  Di    Wright, 

ho  had  not  made  annlyscs  of  ili.--p.riu   inthccandli 

had   no   id.a   of    it-   composition,      lie   had    taken   them 

r, nun. iteh   from    .  lurccs,  had   tii.d   tin  iii   a- 

shown,  and  bad  found  ih.ni  to  agret  fairly  well  one  with 
auother.  They  were  all  supposed  to  be  standard  spertfl 
candles  of  six  to  the  pound,  at  required  by  tin  Act.  Mr. 
r  (who,  he  regretted  to  say,  was  the  only  spcakeron 

behalf  of  tin-  gas  companies  i  -■  i  rut  d  t"  think  that  a  candte 
could   only    give    normal    results   when   burnt,   and   kept 
burning,  from  beginning  to  end  ;  and,  further,  thai 
should  neva  he  snuffed.     Mi-  memory,  however,  took  him 

back  to  a  tune  when  pa-  wa '  so  gi  neral  a-  now,  and  in 

tl tune- a  pair  of  snuffers  was  an  essential  part  of  the 

furniture  of  a  sitting-room,  though  tiny  wen-  now  only 


Mr.  Luky  :  They  were  not  used  with  sperm  cnndles. 

Mr.  Young:  Mr.  Lacey  bad  also  raised  the  question  as 
to  whether,  in  fixing  a  taw  standard,  an  average  should  be 
taken  right  through  the  life  of  the  candle,  or  whether  it 
should  he  taken  a-  he  (Mr.  Young)  had  suggested.  That 
question  could  only  he  settled  by  discussion  between  the 
authorities  and  the  companies ;  ami  as  the  authorities  had 
illy  given  the  companies  the  benefit  of  half  a  candle 

in  the  last  Act,  the  latter  might  now  he  gracious  ami  give 
up  a  half  in  tin  case  of  any  new  standard,  and  he  thought 
it  very  likely  that  they  would. 


°-miCCCet*m-» 


Steeling  held  on  Monday,  \6th  February  1891. 


Mi;,    w  m.   CROWOEB   IX  T1IK   i  Hint. 


INCANDESCENT  <i.\s  LIGHTING, 

l.V     W  .     M  U  KI'.AN,    F.I   .-. 

Tin  in    i-  no  doubt  that  the  question  of  gas  lighting  i-  at 

present  attracting  a  good  deal  of  attenti n  account  of 

the  progress  that  i-  being  made  with  the  electric  light,  ami 
as  1  find  hut  little  record  in  the  Society's  Journal  regarding 
pa-  lighting  by  incandescence,  I  think  tin-  subject  one  of 
sufficient    interest   to  hring  before  the    members  of   this 

Society. 

The  pure  atmosphere,  the  steady  brilliant  light  main!        d 

where  eleCtriC   lighl    is  employed  are     -o   inurll   ill     advance  of 

th.-  unpleasant  atmosphi  re  and  unsteady   fla resulting 

from  the  use  of  coal-gas,  that   it   is  nol  surprising  eleotrio 

lighl  i-  -"  in'  .li  mole  appreciate  d,  but  when  we  come,  how- 
ever, tOCOnsidl  r  'lie  C08l  of  electric  lighl  eom pared  with  that 

of  coal-gas,  the  high  price  of  the  former  at  once  gives  coal- 
gas  such  an  advantage  a-  to  almost  defy  competition  for 
ry  household  illumination, 
rthelese  i  demand  ha-  sprung  up  to  obtain  a  higher 
Btandard  of  illumination  from  coal-gas  which  -hall  a-  fat  a- 

I iblc   possess  the  many  advantages  of  electric  light   in 

point   of  brilliancy    and  steadiness,  and  maintain  a  com- 
paratively COOl  an 
The  production  of  lighl   for  illuminating  purposes  by  the 

incandi  sc<  i t  n  fractory  materials,  -mh  as  platinum  and 

iridium,  or  the  oxides  of  zirconium,  magnesium,  &c.,  is  not 
entirely  new,  but  their  adoption  for  ordinary  household 
illuminating  purposes  has  only  recently  been  attempted  with 

any     dl  Slicce88.       Several     forms     of    lighting    by 

incandcscenci  liavs  already  been  brought  before  the  publio, 
amoo|  important  being  the  Welsbaoh,  Clamond, 

l,ew  is,  and  Scllon. 

I  desire,  however,  to  refer  more  particularly  to  the 
rVelsbac!  during  the  past  three  years  I  have  hud 

nee  iu  the  working  of  this  system  in  my 
capacity  as  chemist  to  the  company. 

In  tin-,  tin  Welsbach  By  stem  of  incandescent  gas  lighting, 

a  I lor  "mantle"  composed  of  the  oxides  of  the  ran' 

.  -mh  n~  zirconia,  thorina,  yttria,  8tc.  is  employed 
which  i-  prcpan  d  as  follow- ; — 

\  i  tton  thread  i-  knitted  into  a  cylindrical  Bhape  in 
network  form,  washed  first  in  dilute  ami  noma,  then  in  watei 
containing  a  little  hydrochloric  acid,  finally  in  distilled 
water,  and  dried,  The  knitting  i- then  cut  up  into  suitable 
lbs,  ..itui.it.  d  in  a  -ol  ut  ion  of  the  lighting  fluid,  composed 
of  th<  tiiti.it.-  of  sirconium,  lanthanum,  thorinum  and 
cerium,  and  dried  on  glass  tod-  at  a  temperature  "t  on    i  _ 

A  line  platinum  wire  is  then  passed  through  a  double 
thickness  of  the  net,  forming  the  top,  by  which  mean-  the 
mantle  is  attached  to  a  -tout  steel  wire  or  support.  The 
mantle  i-  then  drawn  into  shape  by  being  pulled  ovei    a 

i lei  of  the  desired  form,  ami  tin  flame  oi  a  Bnnsen  burner 

afterwards  applied  to  the  upper  portion  of  th.  mant'e,  which 


March  31, 1891.]     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


197 


burns  slowly  downwards,  and  shrinking  considerably  in 
length,  the  cotton  being  entirely  consumed,  leaves  only  a 
fine  network  of  the  oxides,  zirconia,  thorina,  &c,  which  on 
being  placed  over  the  flame  of  a  Bunsen  burner  at  once 
becomes  incandescent,  emitting  a  bright  steady  light. 

By  altering  the  nature  and  composition  of  the  fluid 
employed  the  light  obtained  can  be  varied  from  an  intense 
white  light  to  a  golden  yellow  or  greenish  colour,  which 
differ  to  a  certain  extent  in  their  diffusive  power. 

The  following  compositions  will  give  a  fair  idea  of  the 
changes  of  light  as  regards  colour  :— 

White  Light. 

I. 

Per  Cent. 

Zirconium  oxide 40 

Lanthanum  oxide 40 

Thorinum  oxido 20 

11. 

Zirconium  oxide 40 

Lanthanum  oxide (to 

in. 

Yttrium  oxide 20 

Thorinum  oxide 80 

The  above  compositions  may  be  considerably  altered 
without  affecting  the  colour  of  the  light. 

Yellow  Light. 

I. 

Per  Cent. 

Lanthanum  oxide 40 

Thorinum  oxide 2s 

Zirconium  oxide 30 

Cerium  oxide 2 

II. 

Zirconium  oxide 47 

Lanthanum  oxide 50 

Cerium  oxide :; 

Ouaxc.e  Light. 

I. 

Per  ('.•in. 

Lanthanum  oxide 40 

Thorinum  oxide 30 

Zirconium  oxide 27 

Didynium  oxido 3 

II. 

Lanthanum  oxide 50 

Thorinum  oxide 40 

r\Tiobrim  oxide lo 

Geken  Light. 

Per  Cent. 

Thorinum  oxide 50 

Lanthanum  oxide 20 

Erbium  oxide SO 

Many  other  oxides  may  be  employed  in  the  compositions, 
but  the  presence  of  some,  such  as  alumina  and  magnesia, 
are  very  detrimental  to  the  duration  of  the  illuminating 
power. 

Of  the  many  substances  which  may  be  employed,  cerium 
oxide  is  the  most  satisfactory  for  the  yellow  lights,  when 
added  in  small  quantities.  Didynium  oxide  has  the  effect 
of  causing  a  rapid  diminution  in  the  light,  unless  a  high 
temperature  can  be  maintained. 

1  find  the  most  effective  as  to  duration  of  light  being 
composed  of — 

Zirconium  oxide, 
Lanthanum  oxide. 
Thorinum  oxide. 
Cerium  oxide. 


to  which  a  small  quantity  of  yttrium  oxide  may  also  be 
added;  mantles  made  from  the  above  composition  lasting 
from  800  to  1,000  hours. 

The  duration  of  the  illuminating  power  varies  considerably 
according  to  the  nature  of  the  fluid  employed,  a  curious  fact 
being  that  the  diminution  is  very  gradual  as  a  rule  after 
500  hours  burning,  and  the  light  is  then  much  whiter  in 
colour  than  when  first  used. 

Table  I.  on  p.  198  shows  the  loss  in  the  illuminating 
power  of  mantles  during  1,000  hours. 

The  presence  of  an  excess  of  cerium  is  showu  in  Table  II., 
p.  19S. 

Table  II.  also  shows  the  illuminating  power  remains 
more  constant  when  1  per  cent,  cerium  oxide  is  added  to 
the  fluid,  but  the  colour  of  the  light  is  nearly  red  and 
unsuitable  for  ordinary  lighting  purposes.  The  temperature 
of  the  Bunsen  flame  being  insufficient  to  heat  the  cerium 
oxide  to  incandescence. 

Mantles  which  give  a  light  of  a  slightly  yellow  tint  give 
a  much  higher  illuminating  power  than  those  of  a  pure 
white  light  and  last  much  longer,  as  the  following  table 
will  show  : — 


The  illuminating  power  of  the  different  oxides  vary  con- 
siderably both  in  colour  and  intensity,  and  differ  to  a  large 
degree  in  the  properties  during  the  manufacture  of  the 
mantle. 

The  oxides  of  thorinum,  zirconium,  yttrium,  and  aluminum 
when  cold  are  rather  brittle,  but  when  brought  to  incan- 
descence they  become  very  flexible  and  easy  to  work. 

Lanthanum,  cerium,  didynium,  and  magnesium  oxides  on 
the  other  hand  are  very  brittle,  even  when  incandescent, 
and  ate  more  difficult  to  work,  but  a  mixture  of  the  oxides, 
provided  the  lanthanum  does  not  exceed  50  per  cent.,  are 
yery  flexible  when  brought  to  incandescence. 

The  following  table  (which  I  hope  to  be  able  to  make 
more  complete)  shows  the  illuminating  power  obtained 
from  the  pure  oxides  and  the  colour  of  the  light : — 


— ■ 

Candle- 
power. 

Gas. 

Pressure; 

Colour  ot  Light. 

Lanthanum  oxide 

22'3 

3-0 

Inch. 

ro 

White. 

Zirconium  oxide. 

12-2 

3-0 

rii 

White. 

Thorinum  oxide  . 

2.VU 

3-0 

ro 

Bluish  white. 

Yttrium  oxide... 

19-8 

3-0 

l-o 

Yrcllowish  white. 

Cerium  oxide ... . 

4-0 

3-0 

I'O 

Nearly  red. 

The  highest  illuminating  power  I  have  been  able  to 
obtain  from  a  mantle  of  the  ordinary  size,  is  made  from 
a  mixture  of  yttrium  and  thorinum  oxides. 

Per  Cent. 

Thorinum  oxide 00 

Yttrium  oxide 30 

A  mantle  of  the  above  composition  giving  an  illuminating 
power  of  10  candles  with  3  cubic  feet  of  gas  at  10-in. 
pressure.  The  duration  of  the  light  I  have  not  yet  fully 
determined. 
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Tabi.k   I. 
liniviM'N  Tests  o»  Wi-.i-hvi  ii  Mr. 
Showing  decrease  in  light  in  1,000  hours  burning. 


Hour. 

Original 

400. 

500. 

000. 

700. 

800. 

BOO. 

woo. 

Difference 
in  Candle- 
power, 

r.  i  centnge 

■  111                              irks. 

Light. 

ro 

Bl'O 
Sj-0 

W4 

ai-4 

2T0 

17' t 
165 
L9'G 

wo 

10-8 
17-2 

17'i> 

16-0 
Hi  5 
14'0 

WO 

l.Vu 

138 

16- 0 
II" 
18-8 

WO 

WO 

:■-: 
7-0 
U'l 

sro 

Mtantlea    containing 

iMiium.    /.iriM- 

?■      niuiTi.      thorinunii 

niui  ccriuui  oxides. 

r» 

22'  1 

18'0 

WO 

18-fl 

18-0 

I--'. 

!>■> 

ISO 

11 

I'.'-.; 

1-0 

»Vi 

wo 

W4 

11-4 

10-4 

LO-fl 

B-4 

B-8 

71 

8-2 

W2 

71-n 

itaining 

22'0 

W! 

11'8 

ll'fl 

lit 

11-2 

L0-6 

LO-0 

:>: 

6-6 

W7 

7"'7 

lanthanum,    siroo- 
['     nium.  :uiil  oerium 

21-8 

12'G 

'-'■' 

W2 

-'- 

»-0 

8-0 

7*2 

fl 

l-i 

17'8 

-'i'7 

oxides. 

Turn    II. 

Table  showtno  Presence  oi    I  -    ;        if  Ci       »  Oxide  m  Lighting  Fluid. 


1 

Hour. 

lure. 

II  an 

1'".      600. 

700. 

power. 

Light. 

Ron 

in 

22-2 

■:i  .1 

20-4 

i     ■ 

too 

l'..-ii 

18-7 

16-0 

16-0 

14-2 

wa 

IS'fl 

Ordinary 
fluid  containing  '-:> 
per    cent, 
oxide. 

1-0 

1-  ii 

17-^ 

I.;-.-, 

WO 

14-6 

i.'i-i; 

l--"  1 

12  o 

HI 

SS'6    | 

•!ni«l  oonttin- 

l-i. 

i;-- 

J77 

wo 

WO 

WO 

WO 

W2 

.v.-. 

81-4    ) 

inc    *.'•  per  cent, 
cerium 

la-c 

in;, 

13-0 

18-0 

wo 

11-8 

1-7 

W8    j 

■llIKIIA   1 

Quidoontaininc  1*0 

WO 

12-0 

WO 

wo 

W8 

:<■:, 

.T7 

280    J 

per  «'iii.    cerium 
oxide. 

I..  ..'m.iii  :i  g I    illuminating    power    ii    is  absolutely 

■  \   in   hare   il"-   salts   a-   free   fr impurities   as 

I iblc,  and  special  care  has  to  be  taken  to  gel   ml  of  the 

iron  which  affects  tin-  illuminating  power  to  a 
mi  In'  of  iron  UBuall}  present  in  the 

Dg  Im in  i'-l'i'l    In  "■ 


I 


Oxides. 


i   . 




' 

Hi" 



.     ■ 

i.  


i    ., 


-..■Hi 
N 

■0049 
'0048 


ibovc  estimations  were  made  in  tho  suits  (i 
nuil  calculated  to  I 

Perfect  combustion  of  tliu  pi-  should  also  I nn  fully 

is  used  causing  tin 
smoke,  the  illumii 

i,  .I.  posit  hi   carts  'I"-  mantle  which 

•  .ft, .ii  ii  utlo  i-  broken 

mill  thi  ijri  d. 

It  i-  in  ci  ssarj  that  the  flame  of  the  Bums  n  bunu  i  should 
|  .'  . 


i  to  obtain  n  good  result,  as  the  oxide  only  gives 
illuminating  power  in  the  oxidising  flame  of  the  B 
This  i-  accomplished  by  means  of  the  ohimney,  tin-  best  form 
nf  which  i-  contracted  about  two  inches  from  tho  base, 
which  forces  the  air  on  to  the  mantle  and  keeps  tin-  flame 
in  the  desired  form. 

Tin  chimney  usually  employed  is  9  in.  in  length,  2  in, 
diameter  at  the  base,  and  If  in,  diameter  at  the  top.  The 
illuminating  power  differs  according  t>>  the  height  nf  the 
chimnej  employed. 


Pressure. 

Chimney. 

Illuminating 
Power. 

r" 

Inch. 
12 

Candles. 

28  l' 

:;■., 

ru 

i 

•;-,i 

rn 

8 

,",'ii 

ru 

7 

ru 

8 

I..- 1 

8"0 

1-0 

."i 

li'i-ii 

It  was  my  intention  tlii-  evening  to  have  gono  into  the 
.im -i mil  ,ii  incandescent  lighting  bj  means  of  watci  ■ 
as  tin-  experiments   have  not   i-i   been   completed,  I  have 

thhold  tin  in  till pli  led,  and  hope  in  In-  able 

to  lay  them  before  the  Society  at  a  future  date. 

In  tin   <  lamond  Bystem  ol   inoai  u   li^litinj.'  a 

basket   or   1 1   "i    gnesin  and    isirconia   i-    employed, 
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which  is  heated  to  incandescence  bj'  an  atmospheric  burner 
of  peculiar  construction,  whereby  the  air  and  gas  are  heated 
before  combustion  takes  place.  The  hood  is  prepared  by 
mixing  pure  magnesia  with  the  solution  of  magnesium 
acetate  and  forcing  the  mixture  through  a  suitable  disc, 
from  which  it  issues  in  a  continuous  thread,  and  is  wound 
into  shape  on  a  mandrel.  The  illuminating  power  obtained 
with  this  system  is  when  at  its  best,  5  candles  per  cubic 
feet,  the  chief  drawback  being  the  short  life  of  the  hood, 
which  burns  out  in  about  100  hours. 

A  number  of  systems  have  been  shown  whereby  illumi- 
nating power  is  obtained  from  the  metals  platinum  and 
iridium,  among  them  being  the  Lewis  and  Sellon. 

In  the  Lewis  system  a  small  hood  of  platinum  or  alloy 
of  platinum  and  iridium  is  used,  which  is  brought  to 
incandescence  by  the  Buusen  burner,  perfected  by  Lewis,  in 
which  the  air  is  admitted  under  pressure,  this  being  a  great 
drawback  to  its  application  for  domestic  purposes.  The 
hood  is  brought  to  a  high  state  of  incandescence  and  emits 
an  illuminating  power  of  200  candles,  when  consuming 
about  40  cubic  feet  of  gas  per  hour,  being  equal  to  5  candles 
per  cubic  foot.  It  is  a  curious  fact  that  when  the  hood  is 
incandescent  the  temperature  is  so  great  that  it  may  be 
exposed  to  rain  without  being  in  any  way  affected.  It  is 
well  suited  for  outside  purposes  or  large  buildings. 

In  the  Sellon  system  a  cone  of  metal  gauze  is  employed 
heated  with  a  Bunseu  burner  of  the  same  form  as  that 
employed  with  the  Lewis.  Another  modification  is  that  of  a 
downward  light,  obtained  by  suspending  a  small  piece  of  the 
refractory  material  (platinum  gauze)  between  two  diaphragms 
of  asbestos,  the  gas  and  air  are  allowed  to  mix  in  a  small 
glass  bowl,  afterwards  burning  at  the  top  of  the  gauze  which 
is  immediately  brought  to  a  high  state  of  incandescence,  no 
flame  being  perceptible,  showing  perfect  combustion  is 
obtained.  In  another  modification  the  air  and  gas  are 
carried  in  a  small  metal  cylinder  to  the  top  of  the  outlet  of 
the  gases,  and  are  heated  in  their  nassage  downward  before 
combustion  takes  place,  the  illuminating  power  being  about 
5  candles  per  cubic  foot. 

The  attempts  hitherto  made  with  carburetted  water- 
gas  have  not  been  so  successful  as  to  meet  with  their  general 
adoption.  The  system  of  Fahnehjelm,  a  Swedish  chemist, 
is  being  extensively  employed.  This  consists  in  attaching 
small  pencils  of  magnesia  or  a  mixture  of  magnesia  and 
zirconia  to  a  small  frame  in  the  form  of  a  comb  which  is 
suspended  over  the  flame  of  a  water-gas  burner  and  is 
immediately  brought  to  a  high  state  of  incandescence.  The 
pencils  are  prepared  much  in  the  same  way  as  the  Clamond 
hood  or  mantle.  This  system  gives  a  very  beautiful  intense 
white  light  and  is  not  at  all  expensive,  one  drawback  being 
the  duration  of  the  magnesia  cone,  which  lasts  only  from 
about  50  to  100  hours,  but  this  is  considerably  increased 
when  magnesia  and  zirconia  are  employed.  The  magnesia 
cone  costs  only  about  3d.,  is  easily  replaced,  and  the  cost 
of  lighting  by  this  system  is  much  less  than  that  of 
ordinary  gas,  and  the  illuminating  power  considerably 
greater. 

Before  any  system  of  incandescent  gas  lighting  can  be 
considered  a  success,  so  far  as  the  adoption  for  ordinary  use 
is  concerned,  there  are  many  difficulties  to  be  overcome, 
among  them  being  as  follows  : — 

1.  Existing  fittings  should  not  be  interfered  with,  except 
so  far  as  the  burner  is  concerned. 

2.  The  system  ought  to  give  a  better  and  steadier  light 
than  the  ordinary  gas  flame. 

3.  No  separate  service  of  service  pipes  must  be  required, 
and  the  arrangement  of  the  system  must  be  as  simple  as 
that  required  for  ordinary  gas.  There  should  be  little  or  no 
liability  of  breakage  or  derangement. 

4.  The  duration  of  the  lighting  medium  must  be  so  great 
that  the  cost  of  renewals  should  be  inappreciable. 

5.  The  consumption  of  gas  must  not  be  increased,  but  on 
the  contrary  a  very  marked  saving  in  the  consumption,  or 
its  equivalent  in  increased  light,  must  he  secured. 

6.  The  combustion  of  gas  burnt  must  be  more  perfect 
than  the  ordinary  gas  burner,  in  order  to  reduce  the 
objectionable  and  destructive  effects  of  gas  consumed  in 
dwellings. 


7.  The  atmosphere  must  be  comparatively  cool,  and  the 
light  must  not  greatly  deteriorate  by  the  use  of  the  illumi- 
nating medium. 

As  regards  the  above-named  systems  shown,  notably 
Clamond,  Welsbach,  and  Sellon,  the  existing  fittings  are 
not  interfered  with,  but  at  the  same  time  a  good  pressure 
of  gas  (not  under  1  in.  pressure")  is  essential  to  obtain 
satisfactory  results.  The  systems  mentioned  give  a  better 
and  steadier  light  than  the  ordinary  gas  flame,  being  an 
inducement  towards  their  employment.  So  far,  none  of  the 
systems  fulfil  the  conditions  of  ordinary  gas  as  regards  the 
simple  arrangement  required,  all  of  them  requiring  more 
care  and  attention  than  the  ordinary  gas  burner.  A  higher 
candle  power  per  cubic  foot  is  obtained,  but  at  the  same 
time  with  all  the  systems  there  is  a  gradual  decrease  in  the 
illuminating  power,  and  renewals  of  the  illuminating  medium 
are  necessary  to  obtain  the  maximum  amount  of  light.  In 
incandescent  gas  lighting,  the  combustion  of  gas  being 
perfect,  the  destructive  effect  on  ceilings  and  paintings  is 
much  less  than  with  the  ordinary  gas  burners.  That  the 
illuminating  medium  will  remain  constant  seems  impossible 
so  far,  as  with  gas  we  have  a  continually  renewed  service 
for  illumination,  while  the  resistance  offered  by  the  illumi- 
nating medium  employed  in  incandescent  gas  lighting  to 
tlie  ignited  gas,  and  air  drawn  into  the  chimney,  very  soon 
causes  an  alteration  in  the  lighting  power,  but  which  after  a 
time  remains  fairly  constant. 

I  have  no  doubt  that  considerable  progress  will  be  made 
with  regard  to  the  systems  at  present  employed,  and  in  the 
future,  incandescent  gas  lighting,  provided  the  present 
difficulties  are  overcome,  will  be  a  serious  competitor  to 
electric  light  for  ordinary  domestic  use  or  general  illumi- 
nation. 

Discussion. 

Mr.  F.  Sctdder  said  that  he  had  hoped  to  have  been  able 
to  bring  before  the  meeting  some  improvements  in  the 
application  of  water-gas  to  illuminating  purposes,  but 
unfortunately  the  experiments  were  not  in  a  sufficiently 
advanced  state  to  enable  him  to  do  so.  In  1888,  Mr.  Wilson 
had  read  a  paner  before  the  Society  on  the  subject  of  the 
production  and  application  of  water-gas,  and  the  Fahnehjelm 
comb  was  introduced  and  explained  on  that  occasion.  His 
only  excuse  therefore  for  bringing  it  forward  again  now  was 
that  it  had  been  improved  in  the  meantime.  He  had  had 
occasion  to  visit  America  last  autumn  in  connexion  with  his 
investigation  of  the  production  of  water-gas,  and  while  there 
he  found  that  better  results  were  being  got  with  the  comb  than 
in  England.  The  comb  hitherto  used  here  came  from  Essen. 
It  gave  a  pure  white  light,  and  was  stated  by  Mr.  Wilson  to 
have  an  illuminating  power  of  3' 5  candles  per  cubic  foot  of 
gas.  The  American  comb,  however,  gave  a  five  candle 
power  for  the  same  amount  of  gas.  On  investigating  the 
matter,  he  found  that  the  American  comb  underwent  a 
course  of  treatment  after  manufacture.  The  ordinary  comb 
consisted  of  a  number  of  needles  of  pure  magnesia,  which 
gave  an  intense  white  light.  The  American  combs  were 
dipped  into  a  solution  of  chromate  of  potash,  allowed  to  dry, 
and  then  ignited.  This  treatment  gave  them  a  yellow  light, 
which  was  found  to  have  a  higher  illuminating  power  and  a 
greater  degree  of  diffusion.  Mr.  Mackeau  had  obtained  a 
similar  result  with  the  Welsbach  burner  by  the  addition  of 
cerium.  In  the  paper  to  which  he  had  referred,  Mr.  Wilson 
had  made  the  following  statement:  "Looking  at  the 
efficiency  of  these  various  systems  relatively  with  ordinary 
gas  lights,  and  taking  them  all  simply  as  machines  for 
converting  heat  into  light,  which  appears  to  be  a  useful 
test,  the  following  table  has  been  prepared  to  show  approxi- 
mately the  number  of  heat  units  required  per  hour  to  produce 
one-candle  power  by  various  ordinary  and  incandescent 
arrangements.  From  this  it  at  once  becomes  clear  that  the 
incandescent  system  is  essentiallv  the  one  for  producing  the 
most  light  with  the  least  heat."  (See  Table,  Vol.  VII.  p.  23.) 
The  German  comb  deteriorated  to  such  an  extent  that  if 
burnt  with  water-gas  at  the  rate  of  five  cubic  feet  per  hour 
it  would  only  last  100  hours,  losing  25  per  cent,  of  its 
illuminating  power  during  that  period,  whereas  the  American 
comb,  in  which  the  needles  were  shorter,  would  last  150 
hours  under  the  same  conditions.     In  testing  the  illuminating 
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.f  the  new  Fahnehjelm  comb,  he  bad  also  I 
Welsbach  mantle  with  water-gas.  It  was  necessary  to 
alter  the  usual  an  Welsbach  burner,  on 
required  foi  wan  r-gas  being  about  only 
one-half  of  that  required  tor  ordinary  coal-gas  ;  but  he  had 
round  that  for  each  cubic  f'j<>t  of  water-gas  consumed  he 
obtained  an  illuminating  power  equal  t indies.      Be 

en  a  specially  designed  Welsbach  burner  foi  natural 
.1  large  scale  in  Pittsburgh  and  Philadelphia 
which  gave  an  illuminating  power  for  each  cubic  foot  oi  gas 
consumed  equal  n>  '■'■■>  candles.  There  was  po  doubl  a 
large  field  open  for  incandescent  lighting  in  this  country, 
and  the  use  of  water-gas  in  conjunction  with  Buch  a  system 
would  be  of  immense  value. 

Mr.  BmxABD  Dtkb  felt  that  he  must  plead  guilty  to 
ren  great  ignorance  of  what  were  generally  known  ;i-  the 
"rare"  metals;  indeed,  until  the  Welsbach  Company  had 
introduced  t l..-i r  lights  a  few  years  age,  he  had  been  under 
the  impression  thai  many  of  the  metals  whose  oxides  were 
now  employed  in  the  manufacture  "f  their  mantles  were 
not  only  not  much  known,  but  naturally  ran-  in  occurrence, 
lie  did  not  know  whether  hi-  ignorance  was  shared  bj 
many  other  chemists   present,  bul   if  so   it   would   tx    ol 

;  if  Mr.  Mackean  would  give  some  further  infor- 
mation as  to  the  sources  of  some  of  those  oxides  and  the 
methods  of  obtaining  them  in  commercial  quantities,  He 
would  also  be  glad  of  further  information  respecting  the 
chemical  changes  in  the  mantles  to  which  the  deterioration 
of  the  light  might  be  due.  He  »a-  interested  in  thai  aspi  el 
of  the  q  because  be  bad  tried  the  lighl  some  years 

ago  in  his  laboratory,  and  found  that,  although  it  was 
satisfactory  al  first,  in  about  a  fortnight  the  powerrapidly 
diminished,  and  in  three  weeks  the  mantle  was  useless. 
He  though!  that  that  must  lie  due  to  the  effect  of  the 
chemical  rapours  produced  in  his  laboratory,  For  lights 
which  had  been  started  al  the  same  nine  in  hi- 
houseshowed  no  such  deterioration.  He  Ice!  bad  Welsbach 
lights  burning  in  his  drawing-room  constantly  for  three  years 
without  renewal,  and  oneol  them  which  he  returned  intact 
to  the  company  at  the  end  of  thai  time  -till  possi 
high  illuminating  power.     He  had   found  the  light 

table  oie    t.i   read   by;  and   after  constant  use  for 
i  his  rooms  there   was  a  n  absence 

dirt  on  the  ceilings  which  was  the  usual  result  of 
employing  the  ordinary  gas  burners. 

Mr.  W.  I •'.  Avm  ns.is  said  ihat.it  having  been  Btated 
that  it  was  fnHifinfiil  that  the  mantle  should  he  kept  in 
the  oxidising  flame,  and  that  obemical  changes  took  place 
in  the  mantle  which  caused  a  deterioration  of  the  lighting 
power,   he   would    like  to   ask    whether   the  oxides  might 

not   in  time  be  reduced  to  the  metallic  c lition,  in  con- 

■  of  the  mantle  being  subjected  to  the  action 
of  the  reducing  Bame  instead  of  the  oxidising  Same,  He 
would  also  be  glad  to  know  whether  an]  experiments  had 
been  made  In  connexion  with  the  photometric  power  of  the 

ilieamh  -•  i  nt  light. 

\ .  ii.aii.in  -aid  that  the  same  idea  had  >■ 
to  him  as  to  Mr  Dyer,  namely  that  it  would   be  useful  to 
have  a  short  account  of  bow  earths,  which  used 

to  he  i  i -  n.  the  ordinary  chemist   and 

onlj  to  the  vcrj  patient   scientific   investigator, 
were  now  obtained.     Mr.  Dyer  having  spoken  of  the  return 

of    a    mantle    to    the    maiiut.i.  i-*use. 

he  supposed  that  even  after  that  time  ii  had  some  value 
as  "old  rare  metal."  He  would  like  to  know  whether  the 
rare  oxidi  -  •  mpla  V\  i  Isbacfa  mantles,  after  being 

subjected  to  a  white  beat   foi    so  long  a  time,  acqu 
insoluble  condition,  similar  to  that  of  highly  ignited  alumina. 
it  would   I-    casj    to  redissolve  them  b>  means  of 
nitric  acid,  and  hci  ei   them  in  a  condition  ready 

lh    should  al-o  like  the  author  to  give  them  an 
the   mi  thod   cmploj  irating   thi 

earths  in  actual  pi  ii  points  wi  derable 

scientific  interest,  and  it  it  were  not  inconvenient  to  the 
manufacturers,  be  hoped  that  -one  further  information 
would  he-  given  respecting  them. 

Mr.  I tiii -s k i  m   inquired  whether  the  oxide  ol  vanadium 

had  b 


Mr.  M  M  u  LH  replied  that  lie  had  tried  it,  ami  had  found 
it  to  give  a  yellow  light,  and  to  he  too  fragile. 

Mr.  lii;i\ki.i\  :   And  uranium  ': 

Mr.  MacEEAH  said  that  he  had  tried  that  also,  and 
rejected  it  because  of  its  low  diffusive  power  and  yellow- 
light. 

Mr.  1).  A.  Si  mi  kmmi    thought    that    the    Society    was 

indebted  to  Mr.  Mackcan  for  a    very    valuable  paper  on   a 

which   wa-    hut    imperfectly   understood,  though   it 

D  before  the  public  for  some  years.      Mr.  Mackcan 

had  been  altogether  too  modest  in  speaking  of  the  difficulties 

he  had  had  to  contend  with  in  separating  the  earths  referred 

to,  difficulties  out  of  which  he  had  tome  most  satisfactorily. 
With  regard  to  Mr.  Allen's  remark  a-  to  the  value  of  old 
returned  mantles,  from  hi-  (Mr.  Sutherland's)  experience 
during  a  joint  use  of  the  same  laboratory  for  the  past  six 
months,  he  wbuld  ask  to  be  allowed  to  forestall  Mr.  Mackcan, 
and  state  that  by  treatment  tbi  oxides  could  ' 
and  further,  that  Mr.  Mackcan  had  been  able  to  deal  suc- 
cessfully with  old  mantles  scut  a-  nnutilisable  from  Germany, 
ami  had  thus  saved  money  to  his  company.  There  had 
been  difficulties,  due  to  the  impurities  which  tin-  mantles 
contained,  but  those  difficulties  had  been  overcome.  With 
reference  to  the  illuminating  power  obtained,  there  was  one 
point  which  seemed  to  him  to  he  worthy  of  more  attention 
than  it  n  q  i ..  i,  namely,  the  usefulness  of  the  incani 

gas  light  for  titration  purposes,  lie  had  In  en  v.  i  \  sui 
with  it  in  thai  way.  and  had  no  doubt  that  by  meant 
WYl-li.irli  burner  attached  to  a  flexible  tube,  one  would  he 
able  to  work  a-  well  in  the  heavy  fogs  of  Loudon  as  use 
could  in  summer  daylight.  They  could  not  all  afford  electric 
light,  and  therefore  it  was  as  well  that  the  members  gene- 
rally should  know  that.  CaM  Was  to  he  taken,  however,  to 
get  a  while   light  mantle,  such  as  that  with  zirconium   oxide 

and  yttrium  oxide.  He  was  much  interested  in  the 
relative  diffusive  power  of  the  light  from  tin  various  oxides 

under  varying  conditions,  and  regretted,  therefore,  that 
Mr.  Mackcan  had  not   hcen   able  to  give   the    results    of    hi- 

water-gae  experiments.  He  might  allude,  however,  to  one 
point  of  great  interest,  it  might  naturally  he  expected 
that,  incandescent  lighting  being  due  to  certain  bodies  being 
raised  to  a  high    heat,  the   higher  the    heat    the    better   the 

in. . Hide n.e  would  he.    And  it  had  proved  -o  generally  in 

actual  practice.  Bui  some  of  the  oxides  lmvc  a  hotter  light 
when  watei  gas  vv.is  used  instead  of  coal-gas;  and  it  was 
quite  possible  that  siill  better  results  would  he  got  by  using 
pine  ox  v  gen  instead  of  air  in  the  burner.  Mr.  Mackcan  had 
brought  tic  method  to  a  high  pitch  of  perfection,  many 

of  the  pi sses   being   his   own    patents,  and   their   thanks 

wi.  due  to  him  not  only  for  that,  but  for  the  frank  manner 
in  which  h,    had  treated  I 

Mr.  i;.  I;.  Morrison  could  confirm  the  results  given  by 

Mr.  Mackcan  with  regard  to  the  illuminating   power   of  the 

ich  mantles,     lie  had  had  considerable  experi 
and  had  obtained  a  power  of  28  to  U'.i  candles   per 
consumed.      That    wa-    with    ordinary   Scotch 

gas;  hut  in- t   lh,    outlying  districts  of  Scotland   he 

had. obtained  similar  results  with  a  consumption  of  onlv 
\\  cubic  let.     There  was  some  difficult]  in  using  a  gas  of 

SUoh    high    power,  foi   he  had   found  by  experience   that    the 

viscosity  of  i;  jo  hi  ivy,  the  air  and  gas  did  not 

mix  pioperlv  in  the  Bunsen  burner,  the  result  being  that  tie 
combustion  wa  set,  and  the  mantle  wa-  carbonised, 

just  a-  \li.  Mackean  had  described,  lie  could  also  confirm 
Mr.  Sutherland's  remarks  a-  to  the  usefulness  of  the 
burner  for  titration  purposes.  He  had  found  greet  advan 
in  it  in  that  respect, and  also  in  sugar  analyses.  The 
illuminating  power  of  the  mantles  did,  in  some  instances, 
depreciate  to  an  eii.iiin  m-  exi.  in,  and  in  an  unaccountable 
manner.  1 1  i-  own  opinion  had  hcen  that  the  high  illuminat- 
ing power  was  due  lo  cerium;  hut  he  now  found  himself 
mistaken,  a-  the  author  had  -tated  that  cerium 
onlv  a  four-candle  power,  and  that  it  could  onlv  be  Used  in 
limited  proportion-.  Hi-  expi  rience  was  that  the  red  lights 
l' .a  i'  the  highest   power  and  lasted  the  longest,  and  thai    the 

white  light-  gave  a  low  power,  and  depreciated  rapidly.  In 
some  instances  he  had  used  yellow  mantli  0  hours, 
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and  at  the  termination  of  that  time  they  gave  an  illuminating 
power  of  18  caudles.  On  the  other  hand,  he  had  had  white 
mantles  in  Scotland,  which  gave  an  illuminating  power  of 
21  to  22  candles,  and  after  about  2  weeks  burning,  the  power 
had  gone  down  to  12  or  11  candles.  He  had  not  been  able 
to  quite  make  out  from  the  paper  what  Mr.  Mackean 
regarded  as  the  standard  oxide,  that  which  gave  not  only 
illuminating  power  but  stability  to  the  mantles. 

Mr,  W.  Mackean,  iu  reply,  said  that  one  of  the  sources 
from  which  the  oxides  employed  were  obtained,  was  monazite. 
From  it  was  got  thorinum,  lanthanum,  cerium,  and  didynium, 
but  it  was  a  complicated  ore  and  difficult  to  deal  with.  Orthite 
was  another  source,  from  which  cerium  and  didynium  was 
obtained,  this  mineral  costing  about  Is.  per  kilo.  Zircon, 
from  which  zirconia  is  obtained,  was  quoted  some  time  ago 
at  7  s.  6d.  per  oz.,  but  could  now  be  bought  iu  quantity  at 
about  2s.  per  lb.  Thorite,  the  source  from  which  thorium 
oxide  was  extracted,  was  most  difficult  to  obtain,  and  the  most 
expensive.  The  first  supplies  cost  about  a  guinea  an  ounce 
for  60  per  cent,  ore,  but  the  price  was  now  considerably 
reduced,  the  quality  averaging  about  50  per  cent,  thorinum 
oxide."  Thorite  also  contained  about  10  per  cent,  uranium 
oxide  and  15  per  cent,  silica  (a  specimen  of  which  was 
shown,  as  well  as  the  mineral  gadolinite  from  which 
yttrium  oxide  is  extracted).  Most  of  the  minerals  were 
said  to  come  from  Norway,  but  they  had,  with  the  exception 
of  thorite,  been  found  ia  large  quantities  in  America.  He 
hoped  to  give  full  analyses  of  the  various  minerals  from 
which  the  oxides  were  derived  in  a  future  paper,  and  at  the 
same  time  to  bring  before  the  Society  some  very  remarkable 
properties  possessed  by  the  salts  of  the  metals  in  question. 
In  the  extraction  of  the  oxides,  thorite  for  instance,  was 
finely  powdered  and  dissolved  in  hydrochloric  acid  with 
which  it  forms  a  stiff  gelatinous  mass,  the  silica  passing 
into  solution  which  is  evaporated  to  dryness  to  render  the 
silica  insoluble.  Hydrochloric  acid  was  then  added,  and 
the  chloride  solution  separated  from  silica,  &c.  Sulphide  of 
sodium  was  added  to  separate  lead,  &c,  after  which  hypo- 
sulphite of  soda  was  added  to  the  dilute  solution  to  precipitate 
all  the  thorium  as  the  hyposulphite  ;  most  of  the  impurities 
passing  into  solution.  Afterwards,  if  necessary,  the  cerium, 
&c,  were  separated  by  bringing  down  first  of  all  with 
ammonium  oxalate  from  the  solution  of  the  chloride.  The 
hyposulphite  was  dissolved  in  hydrochloric  acid  and  then 
further  precipitated  as  a  hyposulphite  for  the  second  or 
third  time.  Finally,  the  thorium  was  brought  down  from  the 
solution  of  the  pure  chloride  with  ammonia,  thus  getting  a 
hydrate  from  which  any  of  the  other  salts  could  be 
obtained.  Zircon  could  be  treated  in  the  same  way  if  first 
fused  with  bisulphate  of  soda  or  caustic  soda,  and  afterwards 
evaporated  to  dryness,  the  chemical  reactions  being  much 
the  same  as  in  the  case  of  thorium.  Cerium  was  prepared 
from  cerite,  but,  with  the  exception  of  zirconia  and  thorina, 
all  the  minerals  he  had  mentioned  contained  it  as  well  as 
dydmium.  With  the  exception  of  zirconia,  most  of  the 
minerals  being  hydrated  silicates,  were  very  soluble  in  hydro- 
chloric acid  unless  they  were  first  heated,  iu  which  case  they 
became  quite  insoluble,  excepting  in  boiling  sulphuric  acid. 
He  had  a  process  for  separating  the  salts  from  old  and  broken 
mantles,  which  he  would  describe  later  on.  The  prices  of 
the  oxides  varied  very  much,  the  lanthanum  oxide  being 
very  expensive,  as  the  ore  contained  only  about  20  per  cent, 
of  the  oxide,  and  it  was  difficult  to  get  rid  of  the  cerium  and 
didymium.  The  oxide  of  zirconium  only  became  insoluble 
in  the  ordinary  acids  after  being  heated  to  a  very  high 
temperature ;  the  others  were  all  soluble  in  sulphuric  acid, 
even  after  burning  in  a  Bunsen  flame  for  3,000  hours.  He 
had  burned  some  of  them  (the  mantles)  continuously  for 
over  12  months. 

The  diminution  in  the  illuminating  power  was  partly 
owing  to  a  change  in  the  composition  of  the  mantle.  He 
had  started  with  a  mantle  containing  40  per  cent,  of 
lanthanum,  30  per  cent,  of  zirconium,  and  smaller  propor- 
tions of  yttrium  and  cerium  oxides,  and  after  burning 
1,000  hours  the  lanthanum  oxide  had  gone  down  to  30  per 
cent.  As  lanthanum  was  one  of  the  salts  which  give 
diffusion,  the  diminution  of  the  illuminating  power  appeared 
to  be  due  to  the  loss  of  that  salt,  caused  by  friction  at  the 


point  where  the  air  was  drawn  on  to  the  flame  at  its  hottest 
part.  A  further  proof  was  that  as  the  light  diminished  in 
power  it  also  became  white,  showing  that  the  cerium  oxide 
to  a  certain  extent  volatilised  and,  a  white  light  having  less 
diffusive  power  than  a  yellow  one,  its  illuminating  power, 
after  being  converted  into  a  white  light,  was  proportionately 
diminished,  though  the  white  light  itself  seemed  more 
intense.  In  reply  to  Mr.  Anderson's  suggestion  that  the 
oxides  might  become  reduced  to  the  metallic  state  iu  the 
reducing  flame,  he  considered  that  that  would  be  impossible. 
But,  even  if  such  a  thing  did  happen,  they  would  be  imme- 
diately oxidised  again  to  the  oxide,  just  as  magnesium 
ribbon  would  be,  as  nearly  all  the  rare  metals  possessed  the 
property  of  being  readily  converted  into  the  oxide  when 
held  in  a  Bunsen  flame.  As  to  the  photometric  power  of 
the  mantles  and  the  oxides,  that  had  been  dealt  with  in  the 
paper.  It  was  generally,  with  the  mantle,  from  8  to 
10  candles  per  cubic  foot,  decreasing  in  time  to  the  extent 
of  from  19  to  30  per  cent.  With  respect  to  the  variability 
of  the  diminution  of  light  in  certain  mantles,  that  could  not 
be  satisfactorily  accounted  for  in  some  cases.  Two  mantles 
might  be  made  from  the  same  fluid,  one  of  which  would 
burn  and  remain  intact  for  about  3,000  hours,  while  the 
other  would  go  to  pieces  in  a  few  weeks.  That  was  possibly 
due  to  the  condition  of  the  burner  ;  if  too  much  gas  or  not 
enough  air  was  present,  the  illuminating  power  would 
rapidly  go  down.  As  he  had  already  pointed  out,  perfect 
combustion  of  the  gas  was  necessary  to  obtain  a  good  result. 
In  reply  to  the  question  as  to  the  extraction  of  the  broken 
mantles,  he  would  say  that  the  mantles  were  first  treated 
with  sulphuric  acid,  evaporated  to  dryness,  and  dissolved 
in  watt  r.  The  solution  of  the  sulphates  was  then  treated 
with  caustic  soda  and  the  precipitated  hydrates  washed  to 
get  rid  of  the  soluble  sulphates.  The  hydrate  was  then 
dissolved  iu  hydrochloric  acid  and  treated  with  hyposulphite 
of  soda  to  precipitate  the  thorium  and  zirconium.  The 
filtrate  was  retained  and  treated  with  ammonium  oxalate  to 
precipitate  the  lanthanum,  yttrium,  and  cerium  oxides. 
Those  oxalates  were  then  ignited  and  dissolved  in  dilute 
nitric  acid,  by  which  means  the  cerium  oxide  was  left 
undissolved,  the  lanthanum  and  yttrium  oxides  passing  into 
solution.  Another  method,  and  one  which  would  be  found 
more  useful  in  analysis,  would  be  to  treat  the  oxides  of 
lanthanum,  yttrium  and  cerium  with  ammonium  chloride, 
thus  converting  the  lanthanum  and  yttrium  into  the  soluble 
chlorides  and  leaving  the  cerium  insoluble.  In  reply  to 
Mr.  Morrison,  zirconium  gave  only  15  candle  power,  it  was 
thorium  which  gave  25  candles,  and  yttrium  and  thorium 
combined  were  the  best  for  producing  high  illuminating 
power  and  stability,  provided  they  were  present  in  the 
proportions  he  had  mentioned,  but  the  mantles  were  so  soft 
that  they  were  difficult  to  keep  up.  The  Welsbach  lights 
were  especially  useful  for  spectroscopic  and  laboratory  work, 
as  they  gave  a  very  steady  illumination.  He  quite  omitted 
to  mention  that  when  reading  the  paper,  and  was  much 
obliged  to  Mr.  Sutherland  for  reminding  him  of  it.  They 
were  also  useful  for  distinguishing  colours.  If  the  spectro- 
scope was  turned  towards  the  mantles,  which  did  not 
contain  didymiuni  or  erbium  the  pure  solar  spectrum  would 
be  obtained ;  but,  if  those  metals  were  present,  of  course 
one  got  the  didymium  or  erbium  lines. 

In  conclusion,  his  thanks  were  due  to  his  directors  for 
allowing  him  the  necessary  time  for  working  out  the 
experiments,  and  to  Mr.  Sutherland  for  assistance  given 
him  in  the  completion  of  the  paper. 
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THE  VOLUMETRIC  ESTIMATION  OF  ALUMINA, 

IIV    ,  .    F.  i   BOSS    AMD    I  •  ■>.   HFVAX. 

In  ill.-  course  of  a  paper  on  "  The  Economy  of  Pure  «  laustic 
Soda,"  which  we  had  the  honour  of  reading  before  die 
-  on  April  80th,  1889,  we  had  occasion  to  draw 
attention  to  the  fact  thai  the  alumina  present  in  caustic 
soda  could  be  estimated  by  titration  with  standard  arid, 
taking  the  difference  between  a  titration  in  pre* 
litmus,  or,  better  -till,  phenolphthaleln,  and  one  with  methyl 
orange  a-  indicator,  as  a  measure  of  the  alumina  present. 
The  actual  method  consisted  in  boiling  with  a  slight  excess 
■  ■I  a.  i.l,  allowing  to  cool  and  titrating  back  with  poda  in 
ie  ol  phenolphthaleln.  The  acid  so  consumed  repre- 
sents the  total  amount  of  alkali  present  To  a  similar 
portion  a  slight  excess  of  acid  is  added  and  the  solution 
titrated  back  in  presence  of  methyl  orange.  In  this  way  a 
■  v  sharp  and  well-defined  point  is  reached  when  the 
colour  changes  from  pink  to  yellow. 

i\ .  found  that  although  there  was  a  perfectly  definite 
ratio  between  the  excess  of  acid  consumed  in  presence  of 
thyl  orange  ami  tin-  alumina  actually  present,  tin/  ratio 

ua-  not  normal,  i.e.,  'J  AM  I  to  ti  S(  I  ,  l.ut  was  a-  'J  AUJ:, 
i-  t..  .".  St  i  .  Tims  1  cc.  of  normal  acid  was  found  to  be 
equal  to  '0205*  grm.  AljOj,  instead  of  -172  according  to 

tli>-  normal  ratio. 

Tin-  following  table  contains  tin-  results  of  tin-  titration 
of  solution-  ..I'  caustic  soda  containing  known  weights  "l 

alumina.       Column    I.   represents    tin-    amounts    of  alumina 

added  ;    column   II.  the    amounts    calculated    from    the 
difference    between   the   two    titration-,   using    the   factor 
ponding  to  tin-  ratio  "  A1J  >  ,:  .'•  si  i  :  ami  column  III. 
tin-  amount-  calculated  from  tin-  normal  ratio:  — 


1. 

II. 

III. 

•,.-! 

•083 

'068 

'168 

•it: 

•Ul 

•413 

•ai-: 

When  we  wrote  our  paper  we  were  under  tin-  impression 
thai  we  win-  tin-  tir-t  to  observe  tlii-  abnormal  behaviour 
of  alumina.      An  abstract  of  our  paper  appeared  in  the 

Hull. -tin    de    la    Son.  t.'.    lu.lii-tii.ll.-    .1.-     I;. .urn,    5,    1889, 

408,  and  in  a  footnote  our  attention  was  drawn  to  the 
statement  that  a  M.  Blonde]  ha. I  already  observed  tin-  same 
fact.  Mi-  communication  was,  however,  only  an  abstract 
ol  a  papet  bj  E.  J.  Bayer,  which  appeared  in  the  Monit, 
Scient.  1886,  B.  1 188. 

Between   Bayer's  original  method  ami  that  credited  to 

him  by  Blonde!  there  i-.  however,  a  verj    remarkable  and 

instinctive   point    ot    difference.      Bayer   used   litmus   an. I 

l   normal  results,  whereas  Blonde], 

"1 inst  have  repeated  tin-  experiments,  used  litmus  ami 

methyl                  -i  obtained  results  identical  with  our  own. 
■   this  difference  will  appear  subsequently. 
iu«  observers' 
published  a-  original,  in  the  Zeits.  f.  angew.  I  hem., 
8,  (S.  227  I,  the  same  | •■--  a-  our  own.     II.-  used  phenol- 
phthaleln ami  methyl  orange,  hut  obtained  normal  results. 

In  tin-  -am.-  Journal,  10,  1890,  1..-  a.  knowledges  In-  want 

of  originality,  ami  publishes  a  numbei  of  observal -.  the 

of  which  was  to   prove  that  we  were  in  error.     Bis 

papi  r  ha-  I.. .  ii  ai  ,,,,11,1 t  English  journals, 

including  that  of  the  Society  . 

I  pou  seeing  Professor  Lunge's  results,  an. I  knowing  him 
to  be   a   very  careful   observer,   «.    repeated   out    former 
experiments    with   preciselv   the   -am.-   results.     We   then 
corresponded  with  him  with  a  view,  if  possible,  ol 
tin-  point  at  issue  between  us. 

After  many  letters   ha. I   pa--,  .1  |  t,,   ub   that 

possiblj  th.-  cause  ••!  tbi  icy  lay  m  the  samples  of 

'   ■        number  ti  n  atomic  weight  ot  x7'8  for 

aluminium. oxygen  being  IS  and  sDlpliur St     ll  list  more 

•  --rr.  i-t  than  tin-  number  pm  i-.h-Iv  given,  vii  .  '0 


methyl  orange  employed.     We  purchased  several  specimens 

from  various  dealers,  ami  found  that  they  were  of  widely 
different  composition,  giving  very  different  titration  results, 
(in.-  specimen  we  obtained  gave  too  high  a  percentage  of 
alumina,  using  the  factor  calculated  from  the  'J  to  a  ratio, 
but  corre.-t  results  using  that  calculated  from  the  normal 
ratio.  We  subsequently  found  that  this  specimen  wa-  not 
methyl  orange  at  all, but  was  tropjcolin  Of).  This  then 
seemed  a  probable  explanation  of  the  discrepancy,  ami  we 
therefore  exchanged  samples  of  methyl  orange  with  Dr. 
I. tinge. 

Strange  to  -ay.  this  Draught  us  no  nearer  the  solution,  as 
we  still  differed  although  using  each  other's  methyl  orange, 
and  the  point  at  issue  resolved  itself  into  one  of  simple 
observation. 

We  probably  should  not  have  troubled  th,-  Society  with 
a  further  discussion  of  the  question  had  not  Professor 
Lunge  seen  tit,  in  a  paper  nail  before  th,-  Newcastle  Section 
and  published  in  this  Journal  (Nov.  ^9,  1890),  to  refer 

again  to  the  subject  and  to  reiterate  the  statement  that  we 
were  in  error.  We  therefore,  not  unnaturally,  claim  the 
right  to  be  heard  in  defence  of  our  position. 

In  order  to  remove  any  possibility  of  doubt  we  prepared 
a  solution  of  alumina  in  smla  by  dissolving  an  unknown 
quantity  of  sodium  aluminate  in  water.  A  portion  of 
this    we    retained,    and    a    portion    we    sent    to   our   friends 

Dts.  Evans  and  Wirt/.,  of  Great  Ormond  Street,  who  ware 

g I  enough  to  estimate  the  alumina  in  it,  both  volumetri- 

cally  and  gravinietrieally.  Their  results,  and  also  those 
done  in  our  laboratory,  we  give  in  the  following  table.  In 
th.-  case  of  our  own  results  the  letters  indicate  different 

observers.  It  may  he  worth  while  remarking  that  the  only 
instructions  given  were  to  add  excess  of  acid  and  titrate 
back,  the  exact    point   being   left   entirely  to   the   discretion 

of  the  observers. 


Drs.  Evans  and  Wirtz. 

Cross  and  Bevan. 

A. 

B.       C. 

D. 

Mean. 

£.r,  cc,  consumed,   using  methyl    82'S 

oransr.          -  ■  .  .  V  acid. 

s-.'-i-, 

s.'-::r 

82S 

-    'i 

-,,-iiui''il,  plicaoljililhulciii,  1  Sfl'O 
S5'6 .-.-.  X.  acid. 

35-7 

::,;  1 

33'5 

35'8 

We   now  give  the  amounts  of  alumina  as  determined 

gr  niim  trieally.  and  those  calculated  from  the  difference 
between  the  two  titrations. 

AUO,iuS6oc  methyl  orange— phenolphthaleln  *  '408  =  '8848 
..  —  .,  -  '1718      "1 

Determined  (.-raviiiiclriciill.v.  loans  and  Will/.  '8400 

„  „  ,     •-  and  Bevan   '9880 

These  numbers  speak  for  themselves.    We  will  merely 
remark   that  if    Dr.   I.unge's  contention    he  correct    the 
number  of  cc.  consumed  in   presence  of  methyl  orange 
should  have  been  91 -4  instead  of  82'4.    It  is  hardl]  eon 
ceii  l.i.  that  t«.i  chemists  could  differ  to  suoh  an  enormous 

extent  in  such  a  simple  operation  as  a  titration  with 
1  acid. 
In  conclusion  we  would  call  attention  to  a  statement  by 
Dr.  Lunge  in  the  paper  already  referred  to  (November, 
1890,  1018)  that  "the  soda  in  the-,-  compounds  (silicate 
and  aluminate)  In  well-nigh  all  practical  eases  acts 
like     the     hydrate."       This    statement,    which     practically 

an nt-  to   saying  that   soda  which   is  already  combined 

with  an  acid  is  a-  powerfully  alkaline  a-  the  pure  hydrate, 
will  indeed  he  news  to  the  soap-maker  and  paper-maker. 

Hi-,  i  -siux 

iiuiimw  said  thai  the  question  of  the  determination 

of  alumina  had  h-d  to  considerable  > troversy  in  various 

trades.  II.-  would  instance  the  manure  trade,  in  which  a 
heated  discussion  a-  to  tin-  proper  methods  to  folio*  ffns  at 
present  proceeding,    A-  most  of  t!,,  members  were  interested 

in    the   question    In  hue    the    meeting,  he    hoped    that    they 

would  ci. mill, ute  t,,  ti,,  discussion. 
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Mr.  Bertram  Blount  thought  that  the  evidence  brought 
before  the  meeting  was  so  conclusive  that  it  admitted  of  no 
discussion.  Messrs.  Cross  and  Bevan  had  shown  that  the 
reaction  was  reached  at  a  certain  point  laid  down  in  their 
formula,  and  in  the  absence  of  any  evidence  similarly 
adduced  by  Dr.  Lunge,  the  matter  must  be  regarded  as 
settled. 

Mr.  D.  Howard  said  that  there  appeared  to  him  to  be  a 
sort  of  half  change  of  colour  in  the  liquid  treated  by 
Dr.  Lunge's  method.  It  seemed  to  be  one  of  those  cases 
which  were  as  interesting  as  they  were  deceptive,  in  which 
a  partial  effect  occurred ;  the  change  of  colour  being  so 
slight  as  to  make  it  a  very  undesirable  one  to  work  to.  But 
that  there  was  a  certain  change  or  neutral  tint  produced  was, 
he  thought,  evident. 

Mr.  Bertram  Blount  observed  that  there  were  a  certain 
number  of  people  who  were  unable  to  distinguish  the  colour 
change  in  methyl  orange.  He  himself  knew  more  than  one 
chemist  who  suffered  from  that  particular  disability,  although 
perfectly  competent  in  every  other  respect.  The  difference 
of  opinion  which  existed  in  the  present  instance  might 
therefore  possibly  be  due  to  defective  vision  on  the  part  of 
the  observer. 

Mr.  A.  H.  Allen  said  that  he  used  methyl  orange  con- 
stantly in  his  laboratory,  and  never  experienced  any  difficulty 
in  seeing  the  end  reaction.  But  he  had  known  complaints 
to  be  made  by  other  chemists  that  they  could  not  obtain 
good  results  with  methyl  orange,  and  in  one  or  two  instances 
lie  had  received  samples  of  the  colouring  matter  from  other 
chemists,  which  samples  were  certainly  unfit  for  use,  the  end 
reaction  being  very  indefinite.  It  was  therefore  quite 
possible  that  the  fault  in  the  present  case  might  lie  quite  as 
much  with  the  so-called  methyl  orange  as  with  the  eyesight 
of  the  individual  observers. 

Mr.  Bernard  Dyer  said  that  the  great  point  in  using 
methyl  orange  was  that  it  should  be  sufficiently  dilute. 
It  was  a  very  common  error  to  use  too  much  of  it,  and 
in  that  case  it  became  difficult  to  distinguish  between  the 
vanishing  of  the  pink  and  the  coming  of  the  yellow  tint. 
With  the  proper  degree  of  dilution,  however,  the  change 
was  very  striking. 

Mr.  A.  P.  Hoskins,  referring  to  Mr.  Allen's  remarks, 
said  that  he  had  recently  received  a  sample  of  methyl 
orange  from  a  London  firm  with  which  he  had  failed  to  get 
an\  definite  reaction.  Thinking  it  possible  that  the  diffi- 
culty might  be  due  to  there  being  more  than  one  substance 
present,  he  made  a  rough  separation  with  alcohol,  with  the 
result  that  he  got  two  bodies  which  gave  exactly  opposite 
reactions — one,  the  ordinary  methyl  orange  reaction,  and 
the  other  the  inverse  of  that.  It  was  just  possible,  there- 
fore, that  the  differences  mentioned  by  Messrs.  Cross  and 
Bevan  were  due  to  a  similar  cause. 

Mr.  Allen  inquired  whether  the  true  methyl  orange  was 
soluble  in  alcohol. 

Mr.  Hoskins  replied  that  he  would  not  like  to  say 
positively  at  the  moment. 

Mr.  C.  P.  Cross  said  it  seemed  odd  that  a  change  so 
definite  and  sharp  should  not  be  got  by  so  practised  an 
observer  as  Dr.  Lunge.  The  controversy  being  on  a  simple 
matter  of  fact,  the  testimony  of  one  or  two  independent 
observers  would  decide  it.  He  would  be  glad  therefore  if 
some  of  the  members  present  would  be  so  good  as  to  make 
a  few  observations  with  a  view  to  setting  the  matter  at 
rest. 

Mr.  Bernard  Dyer  observed  that  there  were  two  direc- 
tions in  which  abnormal  eyesight  might  affect  an  observation 
of  this  sort.  Some  people  suffered  from  lack  of  sensitiveness 
to  colour  changes,  but  others  might  be  ultra-sensitive  to 
them,  and  thus  be  able  to  read  very  distinctly  that  partial 
or  "  half-way "  change  of  colour  which  Mr.  Bevan  had 
produced  in  his  second  experiment. 


Mr.  E.  J.  Bevan,  in  reply,  referring  to  Mr.  Howard's 
remark  as  to  the  partial  colour  change  produced,  asked 
whether  he  would  consider  that  an  end  reaction. 

Mr.  Howard  :  No,  I  should  not. 

Mr.  Bevan,  continuing,  said  that  Mr.  Blount's  suggestion 
that  Dr.  Lunge  was  not  sensitive  to  colour  change  could 
hardly  be  correct,  for  the  numbers  which  he  had  given 
them,  but  not  allowed  them  to  publish,  were  wonderfully 
concordant.  With  regard  to  differences  in  the  constitution 
of  the  methyl  orange  employed  by  different  observers,  that 
was  undoubtedly  a  source  of  error ;  aud  he  would  advise  all 
chemists  to  test  their  methyl  orange  before  using  it.  In 
one  case  they  had  obtained  a  sample  which  turned  out  to 
be  tropa:olin.  With  that  sample  they  found  that  if  they  used 
the  method  he  had  described,  though  the  reaction  was  not  a 
sharp  one,  yet  the  results  were  normal,  viz.,  6  :  2,  not  5  : 2. 
On  discovering  that,  they  thought  they  had  arrived  at  a 
possible  solution  of  the  difficulty,  so  they  sent  Dr.  Lunge  a 
sample  of  their  reagent  in  exchange  for  a  sample  of  his. 
But  no  change  in  the  respective  results  followed. 
Dr.  LuDge  got  precisely  similar  results  with  their  methvl 
orange  as  with  his  own  ;  and  by  using  Dr.  Lunge's  reagent 
they  had  been  able  to  confirm  their  own  original  numbers, 
The  matter  therefore  resolved  itself  into  one  of  individual 
observation. 


ESTIMATION    OF   GLYCERIN    BY   ALKALINE 
PERMANGANATE. 

BY    WILLIAM   JOHNSTONE,    PH.D.,    D.SC,    F.I.C. 

My  object  in  appearing  before  you  this  evening  is  to  publicly 
withdraw  a  statement  I  made  a  short  time  ago  in  this  room 
when  taking  part  in  the  discussion  on  Mr.  Wanklyn's  paper 
on  the  "  Constitution  of  Butter." 

1  stated  that  evening  that  I  had  no  difficulty  in  obtain- 
ing the  theoretical  quantity  of  glycerin  from  butter  fat  by 
using  the  well  known  process  of  Benedikt  and  Zsigmondy 
(Chem.  Zeit.  9,  975;  this  Journal,  4,  610).  That  state- 
ment, gentlemen,  with  your  permission,  I  wholly  withdraw, 
as  the  process,  although  an  accurate  oue  for  the  estimation 
of  glycerin  in  certain  circumstances,  is  totally  inapplicable 
for  the  estimation  of  glycerin  in  a  butter  fat  or  in  oils  con- 
taining soluble  fatty  acids.  The  process  originated,  I 
believe,  with  Mr.  Wanklyn,  and  was  experimented  on  by 
Mr.  W.  Fox  (Chem.  News,  53  15),  who  obtained 
discouraging  results,  and  abandoned  the  process,  which 
was  then  taken  up  by  Benedikt  and  Zsigniondy,  who  worked 
it  into  shape,  and  finally  it  was  taken  up  by  Mr.  Allen, 
leaving  his  hands  as  a  full-blown  accurate  process  for  the 
estimation  of  glycerin  in  oils  and  fats. 

The  process  is  a  simple  one,  depending  upon  the  saponifi- 
cation of  the  fat  with  an  alkali  and  the  subsequent  oxidation 
of  the  resulting  glycerin  into  oxalic  acid  by  boiling  with 
alkaline  permanganate  thus  :  —  C3Hs03  +  2  K.,Mh.,03  ■-= 
K;C;04  +  K2CO:1  +  4  Mn02  +  4  H20.  The  excess  of  per- 
manganate is  destroyed  by  sulphurous  acid  or  a  sulphite,  and 
the  manganese  oxide  filtered  off,  the  filtrate  acidified  with 
acetic  acid,  and  the  oxalic  acid  precipitated  by  calcium,  the 
resulting  oxalate  filtered  off,  dissolved  in  dilute  sulphuric 
acid,  and  the  oxalic  acid  titrated  with  standard  permanganate. 

Mr.  Allen  states  :  "  When,  however,  the  method  is  em- 
ployed for  determining  the  glycerin  produced  by  the 
saponification  of  oils  a  serious  practical  difficulty  arises. 
Ordinary  (ethylic)  alcohol  yields  a  considerable,  though 
variable,  proportion  of  oxalic  acid  b}'  oxidation,  and  if,  as 
recommended  by  Wanklyn  aud  Fox,  alcoholic  potash  be 
employed  for  effecting  saponification,  it  becomes  practically 
impossible  to  eliminate  all  traces  of  alcohol  by  evaporation, 
without  incurring  or  risking  the  loss  of  an  appreciable 
quantity  of  glycerin  ;  to  avoid  this  difficulty  .Benedikt  and. 
Zsigmondy  employ  pure  methyl  alcohol. 
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A-  is  well  known,  the  estimation  of  glycerin  produced 
by  the  saponification  <>f  oil~  and  fats  was  a  very  unsatis- 
factory operation,  chiefly  owing  to  the  loss  of  glycerin  by 
volatilisation:  however,  the  problem  was  Bupposed  to  be 
satisfactorily  solved  by  employing  Mr.  Allen's  improved 
.  but  as  far  as  I  can  see  at  present  we  are  still  in  the 
same  predicament,  as  the  process  is  totally  inappli< 
the  estimation  of  glycerin  in  oils  and  fab  z  soluble 

fatty  acids,  particularly  in  the  presence  of  butyric  acid,  as 
it  i*.  readily  converted  into  oxalic  acid  by  boiling  with 
alkaline  permanganate,  1  molecule  of  butyric  acid  being 
converted  into  •_'  molecules  of  oxalic  acid  with  liberation  of 
four  atoms  of  hydrogen  thu — 

(  ,11  n    +  (i,      9  (    II  n.  +  if. 

T»o  experiments  gave  the  following  results : — 


Hutyric  acid,  taken 
„  found 
'it 


So  muoh  therefore  f,,r  Mr.  Allen's  improvement  upon 
Messrs,  Benedikt  and  Zsigmondy's  process  for  the  estimation 
of  glycerin  in  oils  and  fats.  From  tins,-  results  I  am  therefore 
now  more  inclined  to  support  Mr.  Wanklyn's  statement. 
that  the  theoretical  quantity  of  glycerin  cannot  !»■  obtained 
from  a  lmtter  fat.  and  that  the  large  amount  of  soluble  fatty 
adds  calculated  as  butyric  arid  lately  found  by  myself 
goes  a  Long  way  to  support  his  iao-glyceride  theory. 

I  am  at  present  experimenting  with  alkaline  mangai 
potash  in  the  cold,  and  have  got  fairly  concordant  results, 
but]  rie  a.id  apparently  not  being  oonverted  into  oxalic  acid 
bj  treatment  with  alkaline  manganatei  the  results  however 
are  much  below  the  supposed  theoretical  quantity,  and  when 
the  experiments  are  completed  1  shall  have  much  pleasure 
in   laying  the  results  before  the  Booietj    at  some  future 

date. 

Dial  i  s-i   ,\. 

Mr.  A.  II.  Air. i  n  said  that  a-  his  name  had  hem  mentioned 
in  the  communication,  he  would  )  i  K  ■  -  to  make  one  or  two 
observations,  In  the  lirst  place,  he  would  point  out  that 
Dr.  Johnstone  was  not  accurate  in  hi*  account  of  the  part 
he  (Mr.  ADen)  had  had  in  perfecting  the  methoi 
inatini!  the  glycerin,  produced  by  the  saponification  of  oils, 
bj  oxidising  it  to  oxalic  acid  by  permanganate  in  alkaline 

solution.     This  was  the  more  remarkable,  as  th irreot 

account  was  given  by  him  (Mr.  Allen)  on  the  very  page  oi 
die  Journal  (Vol  V*.  page  To)  from  which  Dr.  Johnstone 
had  quoted  a  passage  in  hi-  paper,  lie  i  Mr.  Allen)  there 
stated  that  "the  problem  (of  the  estimation  of  glycerin) 
had,  however,  been  recently  s,,i\,-,|  in  a  fairly  satisfactory 
manner  by  Mr.  .1.  A.  Wanklyn,  further  worked  out  by 
Mr.  W.  Fox,  and  perfected  by  Benedikt  ami  Zsigmondy. 
fie  mfled  to  see,  therefore,  the  basis  of  Dr.  Johnsti 
remarks,  as  the  onlj  modification  whether  "  improvement  " 
or  otherwise-  to  which  I"  <  Mr.  Mien)  laid  claim  was 
saponification  b]  aqueous  potash,  to  avoid  the  interfering 
ir  of  alcohol.  He  had  however,  vor]  carefully  investi- 
d  the  process  of  Benedikt  and  Zsigmondy,  ami  found 
that  la  got  accurate  results  bj  their  method.    Working  in  the 

prescribed  by  them,  he  had  obtained  from  put'  glyi 
rln-  theoretical  quantity  of  oxalic  acid,  and  had  shown  that 
the  product  did  not  undergo  an]  further  change  by  treating!! 
with  alkaline  permanganate.     With  respect  to  the  erroneous 
results  which  were  obtained,  according  to  Dr.  Johnstone,  in 

the     case     of     holler     fat,     Owing     to     the     formation     by     the 

saponification  "i  butter  of  a  soluble  fattj  arid  which  \  ieldi  d 
OS  die  aeid  on  oxidation,  he  would  point  out  that  it  was  i 
much  a  question  of  ■•  Mr,  Allen's  improvement  on  Benedikt 
and  Zsigmond]  '-  process,"  as  of  the  a.    umi  \  ..t  Benedikt  ami 

mondy's statement  that  butyric  acid  was  not  acted  on  by 
alkaline  permanganate      He  i  Mr.  Ml*  n)  had  -imply  ,, 
Benedikt  ami  Zsigmondy,  who  had  made  .  positive  statement 

d    on   experiment  thai   butyric  acid,  acetic   arid,  ami 
caproie acid  underweni   no  oxidation  and  formed  non 
SCld   or  other  aeid   |  and 


solution  when  treated  with  permanganate  in  alkaline  solution 
under  the  conditions  of  their  process.  If,  therefore, 
Dr.  Johnston,  had  found  that  oxalic  acid  was  undoubtedly 
formed  under  such  circumstances,  the  result  was  that  he 
was  in  a  position  to  controvert  the  statement  made  by 
them,  and  tlnir  process  would  be  proved  unsuitable  for 
estimating  the  glycerin  produced  by  the  saponification 
of  butter,  though  applicable  to  other  fats.  Hut  it  was  very 
difficult  to  understand  how  that  could  he  the  case,  especially 
if  Dr.  Johnstone  had  used  normal  hutyric  acid.  Dr.  Johnstone 
had  not  mentioned  the  source  of  his  acid,  and  it  was  therefore 
just  possible  that  it  was  isohutyric  acid,  in  which  ease  it  was 
just  conceivable,  though  very  improbable,  that  it  might 
yield  oxalic  aeid  as  the  product  of  its  oxidation.  Hut  iso. 
butyric  aeid  was  stated,  on  good  authority,  to  form  an 
bydroxy-iso-acid  by  oxidation  with  permanganate  in  an 
alkaline  solution,  and  as  the  calcium  salt  of  the  acid  thus 
produced  was  readily  soluble,  it  could  hardly  have  been 
mistaken  by  the  author  for  calcium  oxalate.  It  was  quite 
clear  therefore    that    Dr.  Johnstone  was    quite   as    much   at 

variance  with    Messrs,   IVm.likt   an.!  Zsigmondy    and  the 

text! ks  as    Dr.   Lunge    had  just    been   shown   to  he  with 

Messrs.  Cross  and  Bevan  respecting  the  volumetric  estimation 
of  alumina,  lie  himself  had  taken  some  interest  in  the 
matter,  and  might  say  that  Mr.  llehner  hail  recently  made 
some  experiments,  the  results  of  which  absolutely  con- 
tradicted those  now  brought  forward  by  Dr.  Johnstone. 
In  consequence  of  the  statement  made  by  Dr.  Johnstone, 
Mr.  llehner  had  tried  to  oxidise  hutyric  aeid  by  means  of 
alkaline  permanganate  in  tin-  manner  pointed  out,  and  had 
fail.  .1  to  obtain  the  1.  ast  trace  of  oxalic  acid.     It  was  dear 

thru  folr  that  there  was  a  direct  conflict  as  to  the  facts,  and 

he  for  his  part  should  await  with  interest  the  development 
,,1   the  question,  which  admitted  of  being  definitely  settled 

our  way  or  the  other  without  difficulty. 

Dr.  \V.  Juiin-iiivi:.   in  I  that  lie  had  not   tested 

the  hutyric  a.i.l  used  in  tin-  experiments  to  ascertain  whether 

it  was  normal  or  iso.  Hi'  could  only  say  that  he  had  bough! 
it  for  normal,  and  it  had  been  in  his  possession  for  a  long 
time. 


Note  bi  Dr.  Johnbtoni  . 

Since  the  Lading  of  my  paper  I  have  subjected  the  butyric 

a.i.l  used  io  ihc  action  of  dilute  sulphuric  acid, and  a  known 
quantity  of  bichromate  of  potash,  and  boiled  for  six  hours. 
of  bichromate  remaining  in  the  Mask  was  thru 
I.  and  found  to  he  practically  the  same,  proving 
beyond  the  shadow  of  a  doubt  that  it  was  the  normal  acid 
win.  li  I  bad  employed  in  m_\  experiments.  The  iso  acid  also 
requires  :t  parts  of  water  to  dissolve  one  of  the  acid  ;  on  the 
other  hand  the  normal  acid  is  i.-adih  soluble. 


--o>»jj>r»-» 


Meeting  held  <oi  Monday,  2nd  March,  1891. 


VKKIi     IN     Till:    1'IIAIII. 


I  III      I   111  MM    \l,     CHAM, I  -      l.l  TWEKN      Ml  KM 
ACID    AND    MKTAI.S. 

II V     V.   II.HIH,     K.A.,    THK     IMVUWM      Ml  sh|  M.    ..> 

I  him  •  a  tht.  ■  :   in  bringing  before  you  b 

a  subject  so  trite,  so  common-place,  so  appertaining  to  the 

very  nursery  of  chemistry  as  the  action  of  nitric  add  on 

metals.      My  first    object    will    be.    so    far     as    circuiiistain  ,  s 

permit,   to   give  you   arr    experimental    demonstration   of 
certain  statements  of  mine  upon  this  subject.     M] 

offer  an  opportunity  to  those  who  ma]  differ 

*  views   for  passing  criticism  upon  them;  and  my 

third  object  will  be  i..  tract    m  outline  the  investigations 

which  I   am  now  i.  larly  engaged,  and  to 
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I  suppose  that  it  has  fallen  to  the  lot  of  most  of  us  at 
some  time  of  our  past  to  have  learned  that  when  moderately 
concentrated  nitric  acid  is  poured  on  copper  there  is  an 
evolution  of  nitric  oxide  gas,  and  I  suppose  also  that  it  has 
fallen  to  the  lot  of  some  of  us  either  to  have  taught  or  to 
have  been  taught  that  the  formation  of  nitric  oxide  under 
these  conditions  is  due  primarily  to  the  replacement  of  the 
hydrogen  of  the  nitric  acid  by  the  copper,  the  liberated 
hydrogen  reducing  the  nitric  acid  to  nitric  oxide.  It  will 
be  my  endeavour  to-night  to  disprove  as  far  as  possible  the 
statement,  and  then  to  controvert  the  explanation. 

Nearly  20  years  ago,  Dr.  Russell  (jour.  Chem.  Soc. 
1874,  3)  showed  that  if  a  current  of  hydrogen  gas  be  passed 
through  a  dilute  solution  of  silver,  nitrate  metallic  silver  is 
precipitated.  The  logical  consequence  of  such  a  result 
would  be  that  silver  does  not  dissolve  in  moderately  dilute 
nitric  acid.  Further,  Dr.  Russell  found  that  the  amount  of 
hydrogen  thus  absorbed  was  not  commensurate  with  the 
amount  of  silver  precipitated — in  fact  that  some  of  the 
hydrogen  reduces  the  nitric  to  nitrous  acid,  which  in  its 
turn  is  blown  off  by  the  current  of  hydrogen  gas.  If  it  is 
not  thus  carried  away  by  the  stream  of  hydrogen  gas,  the 
silver  re-dissolves  in  the  nitrous  acid  formed. 

About  two  years  ago  (I'roc.  Roy.  Soe.  46,  218),  in  the 
course  of  some  experiments  made  for  an  entirely  different 
purpose,  upon  the  solution  of  copper  in  nitric  acid,  I 
observed  that  when  pure  metallic  copper  was  placed  in 
moderately  concentrated  nitric  acid,  at  first  no  gas  was 
evolved,  and,  further,  that  the  amount  of  copper  dissolved 
in  those  initial  stages  of  the  operation  was  less  than  the 
amount  of  copper  which  was  dissolved  when  the  copper 
was  placed  in  a  solution  in  which  some  of  the  metal  had 
previously  been  dissolved. 

The  method  adopted  for  purifj'ing  the  nitric  acid  was 
comparatively  simple  ;  it  consisted  in  warming  up  tin-  arid 
to  35°  and  blowing  a  current  of  air  through  it.  The 
concentrated  nitric  acid  was  then  added  to  a  quantity  of 
water  to  produce  the  degree  of  concentration  which  was 
thought  desirable, 

I  have  here  some  nitric  acid  which  has  been  purified  in 
this  way,  and  I  will  endeavour  to  show  that  it  contains  no 
appreciable  quantity  of  nitrous  acid.  In  these  cylinders 
I  have  some  water,  and  into  each  of  them  I  will  put  a 
comparatively  large  dose  of  nitric  acid.  In  the  one  case, 
I  will  add  solutions  of  starch  and  iodide  of  potassium 
usually  employed  for  testing  for  the  presence  of  nitrous 
acid,  and  it  will  be  seen  that  the  amount  of  nitrous  acid 
present  in  this  ease  at  least,  is  comparatively  small. 
Another  delicate  test  is  the  carbon  compouud  known  as 
meta-phenylenediamine  hydrochloride  (C6H4NHS  2  ItC'l), 
and  I  therefore  introduce  some  of  it  into  the  other  sample 
of  nitric  acid.  It  should  produce  a  yellow-red  colouration 
if  nitrous  acid  be  present,  but  the  amount  of  colouration 
produced  is  inappreciable. 

It  was  found  that  if  the  metals  copper,  mercury,  and 
bismuth  were  placed  in  such  purified  nitric  acid  under  such 
conditions  that  the  metal  and  the  nitric  acid  were  both  kept 
in  agitation,  no  chemical  change  took  place.  In  the  case 
of  copper,  the  criteria  of  there  being  no  chemical  change 
were,  firstly,  that  there  was  no  gas  evolved  ;  secondly,  that 
no  blue  colour  was  imparted  to  the  solution ;  and  thirdly, 
that  the  weight  of  one  of  these  copper  spheres,  when  thus 
treated,  was  exactly  the  same  at  the  end  as  at  the  beginning 
of  the  experiment,  provided  that  no  nitrous  aeiil  was 
present  initially,  and  that  no  nitrous  acid  was  formed 
during  the  experiment.  To  prevent  such  formation  of 
nitrous  acid,  1  found  it  necessary,  in  the  eases  of  copper 
and  bismuth,  to  add  a  small  proportion  of  some  substance 
which  would  react  with  the  nitrous  acid  and  destroy  it  as 
fast  as  it  was  formed.  Such  substances  are  urea,  potassium 
chlorate,  hydrogen  peroxide,  &c. 

[A  photograph  of  the  apparatus  used,  which  is  figured 
in  the  Journal  of  the  Chemical  Society,  ISS'I,  3fif>,  was  here 
thrown  upon  the  screen.] 

The  principal  parts  of  the  apparatus  consist  of  the  wooden 
cone,  upon  which  works,  by  friction  only,  a  brass  disc, 
through  which  passes  a  brass  rod.  This  cone  is  driven  by 
a  tangent  screw,  connected  with  a  water  motor.     When  the 


cone  is  rotated  it  causes  the  disc  to  rotate.  At  the  lower 
end  of  the  brass  rod  there  is  a  glass  rod,  bearing  at  its 
lower  end  a  small  glass  dish,  upon  which  is  placed  the 
sphere  of  copper  or  other  metal ;  the  whole  is  immersed  in 
a  beaker.  The  glass  rod  is  set  slightly  skew-wise,  in  order 
that  the  metal  sphere  should  not  always  rotate  on  the  same 
axis.  A  current  of  carbonic  acid  is  delivered  through  a 
funnel,  in  order  to  keep  the  nitric  acid  in  perpetual 
agitation.  Under  these  circumstances,  provided  that  the 
nitric  acid  is  kept  well  stirred,  and  the  metal  is  in  continual 
agitation,  I  found  that  using  nitric  acid  of  30  per  cent, 
concentration  there  is  no  reaction  between  the  metal  and 
the  acid,  if  a  small  quantity  of  urea,  potassium  chlorate, 
hydrogen  peroxide,  or  other  substance  capable  of  removing 
any  nitrous  acid  be  added. 

Here  is  a  small  trough  divided  into  three  divisions,  and 
into  each  division  I  introduce  a  small  quantity  of  nitric 
acid.  Then  into  one  of  these  divisions  I  place  a  small 
quantity  of  sodium  nitrite,  in  order  to  give  the  required 
quantity  of  nitrous  acid  ;  into  another  division  I  introduce 
a  small  quantity  of  potassium  chlorate,  which  will  destroy 
any  nitrous  acid  which  may  be  formed ;  and  in  the  third 
division  I  leave  the  acid  as  it  is.  Then  in  each  division  I 
place  a  small  strip  of  copper,  and  throw  the  image  of  the 
whole  upon  the  screen.  The  experiment  is,  however, 
shown  at  a  disadvantage  in  that  I  am  not  able  to  keep 
either  the  metal  or  the  acid  in  motion,  and  the  purified 
acid  cannot  bear  a  railway  journey  without  formation  of 
some  nitrous  acid. 

It  is  evident  that  in  the  case  of  the  division  contaiuing 
the  nitrite,  there  is  a  rapid  stream  of  bubbles,  whereas  from 
the  copper  in  the  pure  uitric  acid  but  few  bubbles  arise,  and 
in  the  third  tube  the  reaction  has  not  as  yet  started.  This 
shows  the  effect  produced  upon  copper  and  nitric  acid  by 
the  presence  of  a  small  quantity  of  sodium  nitrite. 

I  propose  next  to  show  a  precisely  similar  experiment 
with  metallic  mercury.  Into  each  division  I  will  put  some 
nitric  acid,  as  before,  and  to  one  I  will  add  a  little  sodium 
nitrite,  and  to  the  other  a  small  quantity  of  potassium 
chlorate.  Then  into  each  I  introduce  a  small  quantity  of 
carefully  purified  mercury.  In  the  division  containing  the 
nitrite  the  whole  field  is  studded  with  bubbles,  whereas  in 
the  other  case,  in  which  a  little  potassium  chlorate  was 
introduced,  no  bubbles  are  formed.  This  shows  the  effect 
of  a  small  trace  of  chlorate  of  potash,  which  prevents 
nitrous  acid  from  being  formed,  and  thus  the  mercury  from 
being  dissolved. 

But  it  may  be  argued,  and  with  reason,  that  the  non- 
evolution  of  gas  is  not  necessarily  a  criterion  that  no  metal 
has  been  dissolved.  1  propose,  then-fore,  to  illustrate  this 
point  by  an  experiment  in  a  somewhat  different  form. 
Into  these  three  cylinders  I  place  a  small  quantity  of 
purified  nitric  acid,  and  into  one  I  put  as  before  a  small 
quantity  of  my  nitrite  solution,  into  the  other  some  urea, 
and  the  third  is  left  as  it  is.  Into  each  cylinder  a 
copper  sphere  is  introduced.  It  will  be  seen  that  there  is 
a  great  evolution  of  gas  in  the  case  of  the  cylinder  contaiu- 
ing the  nitrite,  while  in  the  other  two  cylinders  there  is 
little  or  no  gas  formed.  The  nitric  acid  in  each  of  the 
cylinders  is  neutralised  with  ammonia,  and  it  is  manifest 
that  there  has  been  afar  greater  amount  of  copper  dissolved 
in  the  one  case  than  in  the  others. 

A  similar  experiment  can  be  shown  with  mercury.  I 
take  three  cylinders  as  before,  and  place  in  each  some 
nitric  acid.  Into  one  1  put  a  small  quantity  of  nitrite,  ami 
to  the  other  I  add  some  hydrogen  peroxide,  and  in  each 
a  little  mercury  is  placed.  Bubbles  come  freely  from  the 
cylinder  containing  the  nitrite,  while  the  surface  of  the 
solution  in  the  cylinder  containing  the  peroxide  and  that 
containing  the  nitric  acid  only  are  nearly  or  quite  free  from 
bubbles. 

The  case  of  bismuth  is  precisely  similar.  Some  nitric 
acid  is  placed  in  each  of  these  three  cylinders,  and  into 
one  I  will  put  some  sodium  nitrite,  into  the  second  some 
urea,  and  the  third  I  will  have  as  it  is.  I  introduce  spheres 
of  bismuth  ;  and  it  is  evident  that  the  evolution  of  gas 
commences  at  once  in  the  cylinder  with  the  nitrite,  while 
in  the  other  two  cylinders  it  is  hardly  perceptible. 
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The  acid  solution  from  the  three  cylinders  containing  the 

mercurv  ii  ;  md  tested  with  dilute  hydrochloric 

initially  as  mercorona  nitrate. 

■■  abundant  precipitate  of  mercurous 

chloridi  |,  from  the  next  cylinder  hardly  a 

from  the  third  no  precipitate,  a  result  which  illustrates  the 

effect    produced  on   th lution   of  the   mercury  by  the 

i  small  quantity  of  nitron-  acid.     1  will  like- 
tore  containing  the  bismuth  spheres 
.,,  of  hydrogen  sulphide.    There  i-  an  abundant 
precipil  onth  sulphide  in  the  first  cylinder,  far  less 

in   the  -end.  and    only   ■  colouration    in   the  third    case, 
.vn.]     Thus,  in  the  case  oi   bismuth  also 
the  presence  of  small  quantities  of  nitrous  acid,  on 

hand,  or  of  a  -iib-taic  e.that  will  destroy  it   as   it  if 

on  the  other  hand,  produces  ..  Me  difference  in  the 

amount'of  natal  dissolved. 

If,  then,  these  metal-  will    i  in   nitric  acid,  but 

will  dissolve  in  nitron-  acid,  and  if  one  starts  with  pun 
acid,  how  do.     tli,    change  Fir-t,  it  may  be 

that  the  metal  can  seise  a  qnantttj  of  nitron-  acid  which 
oannol  i   bj    even   the   metarphenylenediamine 

on;   or    it   may   he    that    the    metal-    contain    a   small 

quantity  of  impurity,  which  produces  a  couple,  thus 
electrolysing  the  nitric  acid   t"   produce  nitron-  ai 

I  tl„    react I  am  inclined  to  favour  this  latter 

hypothesis, as  I  have  bean  more  successful  with  mercury 
than  with  copper,  and  with  copper  than  with  bismuth  :  and 
that  i-  the  probable  order  of  purity  of  the  metal-. 

\li  experiments  also  showed  that  the  amount  of  mercury, 
copper,  or  bismuth  dissolved,  and  the  amount  of  nil 
a,,, I  formed,  were  concomitant  variables. 

The  n,t  result  of  the  investigations  appears  to  be  that  the 
nitron-  acid  is  decomposed  a-  fast  a-  it  i-  formed.  In  fact 
th,-  whole  explanation  ,,t  th,-  solution  of  these  metal-,  copper, 

niereiirv  ,  bismuth,  and  silver,  depend-  upon   the  present f 

thi-  small  quantity,  1  or  S  part-  per  10,000, 
lit  nitron-  acid. 

The  c, |uation-  representing  the  changes  are  probablj 
r,  rersible  thus ; — 

(1.)  2  NO  +  UN"    •  H  "  -  8HNO, 

(2.)  :'•  HKOj      8N0  -  UN".  •  H  0. 

It  will  In,  remembered  that  Dr.  Divers  (.lour.  (  lain.  Soe. 
I--.:.  485)  distinguishes  metal-  a-  regards  their  reaction 
with  nitric  acid  into  two  classes.  The  first  class,  with  which 
I    have   d.alt  thi-   evening,   , sists   of  copper,   mercury, 

bismuth,  and  silver,  which   convert  the   nitric  acid  to  nitrous 

a,  al  ;  the  other  class  includes  the  metal-  /inc.  lead,  cadmium, 
magnesium,  iron,  ftc,  which  ,1,,  not,  according  to  Dr.  1 1 
experiments,  yield  an  appreciable  quantity  of  nitron- acid 

when    they   dissolve    in    nitric    acid.      (In    the    other    hand. 

In.   Armstrong  hat  stated,  in  u  fool  note  to  the  same  paper 
l,v  Hr   Dnei-.  thai  ho  lm,!-  thai  the  primarj  produi  I 
reduction  u  id  is  nitrous  acid,  and  that  this  bo 

invariably  formed  when  anj  metal  ■-  dissolved  in  nun,'  acid. 
Mv  results  showed  thai  all   metals  dissolve  in  nitric  acid  to 
1 1  product  of   tie    i,  action  ; 
ami  I  will  illustrate  this  bj  selecting  those  i 
second  class  ol  Dr.  Divers' 

To  this  end,  1  place  in  one  tube  some  metallic  cadmium 
five  times  purified  bj  distillation  in  vacuo,  in  a  -,  cond  tube 
some  line,  distilled  four  or  the  times  in  vacuo,  into  the 
third  tub me  steel  wire, and  in  the  fourth  nitric  acid. 

tits  of  the  tube  were  warm,  >l  up  and  th,  , 
with  nietu  plieiiv  Inn 'duiiniiie  to  -how  that    in  all  the-. 

nitr.ei-  at  "I  was  formed,  except  in  the  tube  contninit 

nitric  acid  onlj 

I    prop,,-, w,  to   -hoiv  that    the  niti  I  ir  from 

dissolving  the  tually   prevent-   theit 

solved.     I  will  place  in  one  tui,,  a  small  quantity  of  nitrous 

acid,  in  another  sonx  d  and  some  nitric  acid,  and 

in   the    third    I  will    put  -         I        whole 

I  oint  ot  the  ,  Kperimcnl  will  rest  on  th.  feci  that  in  the  one 
tbi  in,  t.ii  distolv,  -  i.ipciiv  iii  r 


acid,  that  it  dissolves  1,  >-  rapidly  in  the  miMurcof  nitric  and 
nitrous  acids,  and   thirdly,  that  it  dissolves   still  less  rapidly 
in  the  nitric  acid  alone.      Thi-  nitrous   acid  whs  obtained  by 
inpo-ition  of  silver  nitrite.      [Experiment  shown.] 

I  would  al-o  draw  your  attention  to  some  specimens 
which  Mr.  Cross  ha-  been  kind  enough  to  lend  me,  and 
which  show  another  effect  of  adding  to  nitric  acid  a  -mall 
quantity  of  some  substance  which  .-hall  either  remove  the 
nitron-  acid  a-  fa-t  as  it  is  formed,  or  else  prevent  its 
formation.  Mr.  t  ro-s  ha-  found  that  if  jute  fibre  he  treated 
with  nitric  acid  there  is  formed,  among  other  substances,  a 
yellow  iiitroso-product.  In  the  ease  of  sulphuric  acid,  the 
cellulose  is  simply  hydrolysed.  If  a  small  quantity  of  una 
i-  added  to  the  nitric  acid,  then  the  action  of  the  nitric  acid 
upon  the  til, re  i-  the  -am,'  a-    the    action    of    sulphui 

i.,  believe  that  many  of  the  ohemlCa] 
changes  in  organic  chemistry  which  we  arc  accustomed  to 
represent  .,-  taking  place  between  nitric  acid  and  the  organic 
substances  are  conditioned  by  the  presence  of  the  nitrous 
ncid.* 

It  may  appear  to  be  a  presumption  on  my  part  thai  I. 
la-tic  or  professorial  chemist  "  (adopting  the  classi 
fication  of  a  recent  writer),  should  venture  to  address  a 
body  of  industrial  chemist-.  So  far  as  1  can  gather  from 
the  writer  in  question,  the  merit  of  the  scholastic  chemist  is 
thai  he  deliver-  drowsy  lectures  to  half-slumbering  audiences. 

If.  however,  to  thi-  somewhat  Soporific  draught  of  scholastic 

chemistry  I  have  succeeded   in  adding  the  slightest  tincture 

of  that  which  i-  practical,  then  this  paper  will  not  have  1"  I  u 
given  in  vain. 


Till:  i  III  Ml<  Al.  CHANGES  BETWEEN  LEAD  \ND 
NITEIC  Ai  ID. 

nv    \ .  u    \  i  i  i  v  .   U.S.,  mi    i  Nivn-iiv   MUSEUM,   OXFOBD. 

Tin  condition  of  reaction  between  metallic  lead  and  nitric 
acid,  whether  pure  or  contaminated  with  small  proportions 

of  nitron-  a, a, I.  prc-elit  some  point-  of  importance  on  account 

of  tin'  use  of  tin-  metal  for  the  construction  •'(  acid-contain- 

I-.      The  effect  also   of   the    preset f  nitric  and 

nitron-  acids  in  inducing  the  solution  of  metallic  lead  in 
sulphuric  acid  ha-  attracted  the  attention  of  vitriol  makers 
so  long  a-  the  present  methods  of  manufacture  have  l><  en 
in  vogue.  In  the  present  communication  it  is  proposed  to 
give  a  preliminary  account  ,,i   some  experiments  on  the 

i  these  problems,  and  t,,  reserve  the  latter  for  - e 

future  date. 

sph.i,-  of  pure  metallic  had  were  -up], lid  by  Messrs, 
Johnson    and    Matthev;   the   nitric    acid    used    was    purified 
•  oci  sf  described.     The  t\  it)  ,•!' 

each  sample  ,,i  acid  was  determined  by  means  of  s  delicate 
pyrometer,  ami  the  pen-,  mage  of  free  acid,  calculated  u 
II  V  i  .  was  al-,,  estimated  for  the  -a me  portion  bv  the  usual 
idimetry.  At  the  outsit  a  -cries  of  experi 
incut-  w,re  made  to  determine  the  effect  ,,i  concentration  o( 
the  acid,  the  temperature  being  kept  constant.  The  apparatus 
ami  method  of  working  i-  described  in  detail   in  my  paper 

"  I  III  a   Method  of  Investigating  the  Dissolution  ,,f  Metal-  ill 

Acids  jf  the  same  volume  ,,t  750  cc.  vva-  used  throughout, 
mid  the  duration  of  each  experiment  was  one  hour. 


■  Since  t  on  has  been  ,lr  vn  to 

i 
I Imt ,  •■!  t .mi  ,,.  i .  nitrated  by  nitrous  scid. 

•    I 


March  si,  1891.]    THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


207 


Series  I. 

19° 
Specific  gravity  -J-,  of  acid,  1  -0891 

Concentration  per  cent.,  15-76.     Temperature  35°, 


Weight  of 
Sphere  at 
Commence- 
ment. 

Weight  of 
Sphere  at 
Conclusion. 

Loss. 

Mean  Area 
in  Mm.  Sq. 

Decimilli- 

grammes 

dissolved  per 

1  Mm.  Sq. 

Grms. 
5-6937 

Grms. 
5-6122 

Grm. 
•0815 

2S5-5 

2-S5 

5-6123 

5-6317 

•0805 

279-8 

2  "02 

5-5317 

5-4492 

•0825 

277-5 

2-97 

6-4492 

6-3647 

•0S35 

275-2 

3'07 

5-3647 

5-2832 

•0815 

279"8 

2-99 

Mean  valuo  , 


2-92 


Series  II. 


19° 


Specific  gravity  of  acid    '     1  •  1362. 
Concentration  per  cent.,  22 '76.     Temperature  35'. 


Weight  of 
Sphere  at 
Commence- 
ment. 


Grins. 
5-1S22 

4-874 

4-6824 

4-4932 

4-3062 


Weight  of 
Sphere  at 
Conclusion. 


Grins. 
4-874 

4-6S24 

4-4932 

4-3062 

4-1177 


Loss. 


M<  :in  Area 
in  Mm.  Sq. 


Decimilli- 

grarames 

dissolved  per 

1  Mm.  Sq. 


Gnu. 

'2082 

■J926 

•1892 

•187 
•1S85 


267-2 
260-6 
253-3 
246-l 
242-6 


Mean  value  . 


7-G1 
7-35 
7-47 
7'59 
7-77 


7-56 


Series  III. 


Specific  gravity  of  acid    '  „  1  ■  1767 
Concentration  per  cent.,  29.     Temperature  35°. 


Weight  of 
Sphere  at 
Commence- 
ment. 

Weight  of 
Sphere  at 
Conclusion. 

Loss. 

Mean  Area 
in  Mm.  Sq. 

Decimilli- 

grammes 

dissolved  per 

1  Jim.  Sq. 

Grms. 

4'OSUO 

Grins. 
4-5S97 

Grm. 

•3903 

263-2 

14-84 

4-5897 

4-21S5 

■3712 

2513 

11-77 

4-2185 

3-8912 

■3270 

22S-S 

14-29 

3-8912 

3'5882 

•SOS 

Moa 

215-7 

14-05 
14-49 

Series  IV. 

Specific  gravity  of  acid    '  ,  1-2123. 

Concentration  per  cent.,  34-43.     Temperature  35°. 


Weight  of 
■Sphere  at 

Commence- 
ment. 

Weight  of 

Sphere  at 

Conclusion. 

Loss. 

Mean  Area 
in  Mm.  Sq. 

Decimilli- 

srammes 

Dissolvod  per 

1  Mm.  Sq. 

Grms. 
6-2386 

4-928 

4-6273 

4-3509' 

Grms. 
4-92S 

4-G273 

4-3509 

4'OSOl 

Gnu. 
•3106 

•3007 

•2761 

•2703 

273-9 
201-21 
251-34 
238-37 

11-31 
11-51 
10-97 
11-35 

11-29 

Series  V. 
Specific  gravity  of  acid  :-„,  1  -2171. 
Concentration  per  cent.,  35-35.     Temperature  35°. 


Weight  of 
Sphere  at 
Commence- 
ment. 

Weight  of 
Sphere  at 
Conclusion. 

Loss. 

Mean  Area 
in  Mm.  Sq. 

Decimilli- 

grafcimes 

dissolved  per 

1  Mm.  Sq. 

Grms. 
6-6743 

5-3788 

5-1932 

4-91S8 

Grms. 

5-3788 

5-1932 
4-9188 
J-C533 

Grm. 

•2955 

•2865 
•2735 
•2655 

2S5-06 
274-5 
263-8 
251'71 

10-37 

10-44 
10-37 
10-44 

10-41 

Series  VI. 


19° 

19°' 


Concentration  per  cent.,  40-31.     Temperature  35°. 


Weight  of 

Sphere  at 
Commence- 
ment. 

Wi  ight  of 
Sphere  at         Loss. 
Conclusion. 

Mc.nn  Area 
in  Mm.  Sq. 

Decimilli- 

grammes 

Dissolved  pcr 

1  Mm.  Sq. 

Gnus.. 
5-778 

5 '618 

5 '2873 

5-1308 

Grms. 

,vi;js 

5-4618 
5-1308 
•t-9773 

Grm. 

■160 

•1562 
■1563 

■1535 

292-25 
28G-U 
274*55 
270-03 

5-18 
5-OS 
5-66 
5-08 

Mean  value 

5-60 

The  above  results  show  that  as  the  concentration  of  the 
acid  is  increased,  the  temperature  being  kept  uniform,  the 
amount  of  lead  dissolved  per  unit  time  increases  up  to 
a  maximum  point  and  thence  decreases.  The  behaviour  of 
this  metal  under  these  conditions  is  unlike  that  of  copper, 
mercury,  and  bismuth.  The  net  result,  however,  in  the 
case  of  lead  is  dependent  upon  two  opposing  causes:  (1) 
the  intensity  of  the  chemical  change  between  the  metal  and 
the  acid  which  would  tend  to  increase  with  increase  of 
concentration  ;  and  (2)  the  decrease  in  solubility  of  the  lead 
nitrate  formed  in  the  acid  liquor  under  the  same  conditions. 
In  order  to  obtain  a  more  particular  insight  into  the  effect 
produced  by  the  latter  cause,  the  solubility  of  lead  nitrate 
in  four  out  of  five  samples  of  nitric  acid  was  determined  for 
the  temperature  of  35°,  and  compared  with  that  of  water 
under  the  same  conditions. 

Plate  I. 

Curve  of  Chemical  Action  between  Lead  and  Nitric  Acid  of 
various  concentrations. 
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Percentage  proportion  of  Nitric  Acid. 
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The  results  are  compared  in  the  following  table :  — 
SoLCBHin     ci      Lead    Nitrate    expressed    in    Parts 

DIBSOLVED   PER    100    1'ai.i-    SOLVKKT. 


Onccntration  o(  1 

Solubility. 

l'er  i 
0 

84-91 

1.V7C 

WIS 

B'98 

■ 

3-01 

mil 

l'U 

The  curve  representing  the  solubility  ol  the  ~:dt  in  terms 
,,t"  percentage  proportion  of  nitric  acid  does  not  seem  to  be 
expressible  by  any  simple  form  of  eqnation;  the  pheno- 
menon i-  possibly  complicated  bj  the  formation  of  acid 
nitrates. 

The  effect  of  increase  of  temperature,  concentration  of 

acid  remaining  tl»-  same,  increases  as  would,   >i  priori,  be 

expected,   the   amount  <>f   lead  dissolved.    The    following 

may  serve  as  a  comparison  with  those  of  Series  V..  the 

only  alteration  of  condition  being  that  of  temperature. 

Si  i  il  -    VII. 

Be  gravity  of  acid -j!       1-2516.     Coi Dtration  per 

cent.      40-81.      I  10 


- -it ..( 

S|.l,. 

1 

ment. 

Woixhl  '■* 

S||I|- 

urion. 

Mean  \r. ■ 

in  Mm.  Bq. 

nlli- 

grammes 

illS*..|\..l    |K-r 

1  Mm.  Bq. 

r.  ivii 

tirm*. 

Orm. 
-2188 

!70-« 

7!" 

1-7008 

-IMS 

Mf74 

7-18 

•18 

■j-.i-; 

7-OJ 

1-1003 

•17V-, 

. 

7-10 

• 

■  I'll 


i  \|..  riments,  taken  from  a  ohi  mica]  standpoint,  are 
i  lit.,  m  accordance  with   Faraday's  investigations  on  the 

bemioal  position  of  lead,  which  Rbowed  thai   the 

metal,  when  immersed  both  in  o entmted  and  in  dilute 

aitric  acid,  n  positive  to  the  metal  immersed  in 

.iit.TTii..|i.ii.  strength.      (Experimental  Kescarches, 

\  II. i 


Plate  II. 

Curve  of  Solubility  of  Lead  Nitrate. 


— 
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1 
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^ 
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10  10 

'    mcentration  of  Acid. 

A*  previous  experiments  had  shown  that  when  lead 
dissolves  in  nitric  acid,  nitrons  acid  i-.  produced,  while  the 
investigations  upon  the  metals  copper,  mercuri  and  bismuth 
bad  proved  that  the  amounts  of  metal  dissolved  and  of 
nitrous  acid  present  were  concomitant  variable  determina- 
tions of  the  nitrous  acid  were  made  in  the  course  of  the 
experiment*  recorded  in  Series  V.  and  \II.  The  following 
results  were  obtained  — 


SKItlf  -   V. 


'p. Ill 


In  M 
i- '  ' 


' 

e.lT 

•00M 

• 

r 

-01*4 

i m  i  \ r  II 

1    M  1  l.l-.-l  M     III. 

■IMKNT    IV. 

fr.nn 

1 

\    .1 
in  M 

Tiitii-  Irom 
Oommeni  oroent, 

15 

M 

.  i 

A.  ill 
'ins. 

■040 

■hi  . 

Tims  from 
Commencement, 

N  troi 

in  M: 
per  1  CO. 

II 

i                         '0311 

"111 

I 
IS 
80 

•053 
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Series  VII. 


EXPERIMENT   I. 

EXPERIMENT  II. 

Experiment  III. 

Experiment  IV. 

Time  from 
Commencement. 

Nitrous  Acid 
in  Mgrms. 
per  1  ec. 

Time  from 
Commencement. 

Nitrons  Acid 
in  Mgrms. 
per  i  ec. 

Time  from 
Commencement. 

Nitrous  Acid 
in  Mgrms. 
per  1  cc. 

Time  from 
Commencement. 

Nitrous  Acid 
in  Mgrms. 
per  1  cc. 

15 
30 
45 
60 

•019 
•034 
•049 
•053 

13 
30 
43 
60 

•041 
•051 
•05 
•017 

30 
43 
60 

•047 
•047 
•044 

30 
45 
60 

•047 
•047 
•041 

The  above  results  show  that  the  amount  of  nitrous  acid 
present  increases  gradually  up  to  a  maximum  and  constant 
point ;  the  amount,  however,  is,  under  the  conditions  of 
experiment,  comparatively  small.  From  the  results  to  be 
described  in  the  sequel  it  follows  that  this  slight  increase 
in  the  amount  of  nitrous  acid  would  have  no  material  effect 
upon  the  amount  of  lead  dissolved. 

Effect  produced  by  Rest. — In  all  the  above  series  of 
experiments  both  the  metal  and  acid  were  kept  in  motion. 
As  the  results  of  the  investigations  with  the  metals,  copper, 
mercury,  and  bismuth  had  shown  that  the  amount  of  metal 
dissolved  by  the  nitric  acid  is  increased  to  a  marked  extent 
by  keeping  both  metal  and  acid  at  rest.  On  account  of  the 
increase  of  the  amount  of  nitrous  acid  in  the  immediate 
vicinity  of  the  metal,  a  comparative  experiment  was  also 
made  in  the  case  of  lead.  The  results  obtained  were  as 
follows  : — 


(I.)  Condition  of  Motion. 
Concentration  of  acid,  35"35  per  cent.     Temp.,  35°. 


Weight  of 

Sphere  at 
Commence- 
ment. 

Weight  of 
Sphere  at 
Conclusion. 

Loss. 

Mean 
Area. 

Decimilli- 

grammes 

dissolved  per 

1  Mm.Sq. 

Grms. 
5 '7243 

Grms. 
5 '4348 

Grm. 
•2895 

285-3 

10-3 

(II.)  Condition  of  Rest. 


5-4348 


•3503 


•0S45   2S0-7 


3-0 


The  amount  of  metal  dissolved  in  the  second  experiment 
is  less  than  a  third  of  that  dissolved  in  the  first  experiment. 
This  difference  of  behaviour  of  lead  to  that  of  the  other 
metal  is  here  also  due  to  the  sparing  solubility  of  the  lead 
nitrate  in  the  nitric  acid  and  the  saturation  of  the  ,aeid  in 
the  immediate  vicinity  of  the  metal  with  the  salt  formed. 

Effect  produced  by  Addition  of  some  Substance  added  to 
Destroy  the  Citrous  Acid. — A  number  of  experiments  have 
been  made  with  a  view  of  preventing  metallic  lead  from 
dissolving  in  nitric  acid  by  adding  some  substance,  such  as 
potassium  chlorate  or  hydrogen  peroxide,  which  should 
destroy  the  nitrous  acid;  but  though  they  have  thus  far 
proved  unsuccessful,  yet  they  have  shown  that  the  amount 
of  metal  dissolved  is  reduced  to  ~onic  appreciable  extent  by 
the  presence  of  these  substances. 


Effects  of  Addition  of  Small  Quantities  of  Nitrous  Acid. 
— In  order  to  determine  the  effect  produced  by  addition  of 
nitrous  acid,  two  experiments  were  conducted  under  con- 
ditions precisely  identical  with  those  of  Series  V.  The  results 
are  given  below : — 


Weight  of 
Sphere  at 
Commence- 
ment. 


Weight  of 
Sphere  at 
Conclusion. 


Loss. 


Mean 

Area. 


Nitrous 

Acid. 

Mgrms.  in 

1  cc. 


Deeimilli- 
grammes 
dissolved. 


Grms. 
1-6SS3 

4-:iSiS 

Grms. 
4-3828 

1'1228 

Grm. 

■2703 

'258 

244-4 

233-72 

15-05 

21-5 

11-37 

11-02 

Mean  \ 
Mean  \ 

alue  o"  Series  V 

10-41 

Thus  the  presence  of  nitrous  acid  increases  to  a  slight 
degree  the  amount  of  lead  dissolved.  This  point  will,  how- 
ever, be  more  fully  discussed  in  the  sequel.  It  is  worthy 
of  remark  that  the  effect  of  the  presence  of  the  nitrous 
acid  is  far  less  than  in  the  case  of  the  metals  mercury, 
copper,  and  bismuth. 

The  Dissolution  of  Lead  in  Nitric  and  Nitrous  Acid  taken 
Separately  and  Together. — As  previous  investigations  had 
shown  that  the  metals  mercury  and  bismuth  dissolve  very 
readily  in  a  1  per  cent,  solution  of  nitrous  acid,  and  under 
these  conditions  the  presence  of  nitric  acid  interferes  with, 
rather  than  promotes,  the  interaction  between  the  metals 
and  the  acids,  a  series  of  comparative  experiments  were 
made  upon  the  amounts  of  lead  dissolved  in  nitric  and 
nitrous  acids,  either  taken  separately  or  together.  Simul- 
taneously the  effect  produced  by  alloying  the  lead  with 
small  proportions  of  antimony  was  also  investigated, 
Spheres  of  alloys  containing  5  and  10  per  cent,  of  antimony 
were  made  from  my  instructions  by  Messrs.  Johnson  and 
Matthey,  as  it  appeared  that  alloys  of  these  compositions 
are  in  use  for  pumps  and  vessels  to  contain  acids. 

Three  spheres  of  pure  lead,  the  5  and  the  10  per  cent, 
antimony  alloy,  were  suspended,  by  mean  of  a  glass 
arrangement,  within  the  acid  mixtures  contained  in  three 
tubes,  and  placed  under  identical  conditions.  The  time  of 
each  experiment  was  varied,  according  to  circumstances,  for 
each  set  of  experiments.  The  temperature  varied  from  12° 
to  15°. 

The  nitrous  acid  used  was  obtained  by  the  decomposition 
of  recrystallised  silver  nitrite  with  hydrochloric  acid.  For 
each  mixture  the  total  acidity  was  determined  by  a  standard 
solution  of  soda,  and  the  amount  of  nitrous  acid  by  a 
standard  solution  of  potassium  permanganate  ;  the  difference 
between  these  two  values  gives  the  amount  of  nitric  acid 
present. 
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From  the  above  scries  of  experiments  the  following  con- 
clu-inns  may  be  drawn. 

[firstly,  metallic  lead  i-  attacked;  to  a  slight  extent  by 
nitric  acid  (whether  concentrated  or  dilute),  and  also  by 
nitrous  acid,  when  the  two  acids  arc  taken  separately  ;  it  is 
attacked  to  a  much  greater  extent  by  mixtures  of  the  two 
acids,  and  the  intensity  of  the  reaction  is  the  greater  the 
more  nearly  is  the  proportion  of  nitric  to  nitrous  acid. 

This  is  especially  marked  in  Experiment  VII..  in  which 
the  mixture  used  was  obtained  by  the  gradual  mMitiou  of 
nitrogen  peroxide  to  well-cooled  water.  This  result  may  be 
doe  to  a  compound  of  nitrous  and  nitric   arid-  as  suggested 

by  Armstrong.*    In  this  case  also  the  behaviour  of  lead  is 

different    fit those   of   mercury,   copper,   and    bismuth, 

which  are  attacked  very  readily  by  nitrons  acid,  lis-  readily 
by  mixtures  of  nitric  and  nitron-  acid-,  and  not  at  all  by 
purr  nitric  acid. 

dly,  in  most  of  the  above  experiments,  the  pure 

lead  is  less  readily  attacked  than  the  alloy  containing  111  per 
cent,  of  antimony,  ami  this  in  its  turn  less  than  the  alloy 
containing  ."i  per  cent,  of  antimony.  These  differences  are 
especially  marked  in  the  case  of  pure  concentrated  nitric 
acid  (Experiment  II. I,  and  of  the  mixture  of  nitrous  and 
nitric-  acid  iii  nearly  equivalent  proportions  (Experiment 
VII.)  j  in  the  latter  experiment  the  behaviour  of  the 
alloy-  was  most  remarkable,  in  that  the  lead  dissolved  with 
considerable  evolution  of  gas,  while  the  metallic  antimony 
sealed  oil  and  tell  to  the  liottoiu  of  the  containing  vessel 
I  i  collected  and  weighed  with  the  sphere. 

It  would  not  appear, therefore,  thai  any  especial  advantage 
accrues  in  alloying  had  with  a  small  proportion  of  antimony 

for  the  construction  of  pumps  or  vessels  through  which 
nitric  acid,  whether  pure  or   containing   nitrous  acid,  might 

pa-s.     These  experiments,  also,  do    not  confirm  in  the 

particular  case  of  nitric  acid  the  received  opinion  of  some 

thai  whereas  "mosl  metals  are  all  the  less  acted 

upon  let  and-  the  purer  they  are.  but  the  contrary  seem-  to 

be  the  case  with  lead." 

The  m  isions  to  la-  drawn  from  the  experiments 

described  above  may  brief!)  be  summed  up  a-  follows-. — 

(I.)  The  behaviour  of  lead  towards  nitric  acid  is  different, 
except  in  the  production  of  nitrous  acid,  from  that  of  the 
metal-,  silver,  mercury,  copper,  and  bismuth. 

til.  i  Lead  i- attacked  to  a  I.---  degree  bj  very  dilute 
and  cue,  Qtratcd  nitric  acid,  but  t..  a  greater  degree  by 

acid  of  intl  run  dial,    -ticngth. 

till  i  Lead  i-  attacked  to  a  less  degree  by  nitric  or 
nitrous  acid,  taken  separately,  but  to  a  greater  degree  by 
mixture-  of  the  two  acid-,  the  reaction  between  the  metal 
and  and  mixture  being  the  mon  intense  the  more  nearly 
equal  in  the  proportion  between  the  nitric  and  the  nitrous 
acidi 

,l\  .  in  iii.  construction  of  vessels  through  which  nitric 
aeul-  oi  mixtures  of  nitrous  and  nitric  acids  might  past . 
there  does  nol  appear  to  be  anj  advantage  in  alloying  the 
metal  with  small  proportions  of  antimony. 

Ill-,  I— ION. 

Mi.  C.  I'.  Cross  wished  to  -ay  a  few  word-  with  respect 
to  the  specimens  of  fibres  shown  by  the  author,  The 
particular  form  of  fibre  treated  was  the  typical  ligno- 
eclliilo-e.  or  jut.-,  it  would  be  noticed  that  the  specimen 
on  tin-  lefl  showed  the  ordinary  action  of  the  non-oxidising 
acid-,  while  the  one  on  the  right  was  almost  completely 
resolved  Into  cellulose  and  the  yellow  derivative  of  tie 
lignone    molcculi    (which    it  -i   complicated    keto-alci 
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probably  a  nitroso  body  or  an  oxime.  The  advantage  of 
working  with  carbon  compounds,  which  had  become  so 
evident  during  the  last  20  years,  was  that  it  enabled  one  to 
east  a  light  on  the  reactions  wdiieh  took  place  with  inorganic 
compounds,  by  fixing  the  intermediate  stages.  In  the  case 
of  nitric  acid  and  the  metal  copper,  for  instance,  the 
reaction  no  doubt  proceeded  through  definite  intermediate 
steps  which  could  not  be  followed,  but  if  one  took  a 
complicated  molecule  like  the  one  in  question,  the  number 
of  probabilities  involved  in  the  reaction  were  extremelv 
numerous,  lie  might  mention  nitrites,  nitroso  derivatives, 
nitrolic  acids,  oximes,  and  the  simpler  nitrogen  compounds, 
such  as  nitric  and  nitrous  oxides  and  hydrocyanic  acid, 
some  or  all  of  which  appeared  to  be  formed  in  the  reaction. 
Dr.  Will,  who  was  now  in  this  country,  had  published  an 
important  paper  in  the  last  number  of  the  "  Beriehte " 
(p.  400),  on  the  reaction  of  alkalis  with  the  cellulose 
nitrates,  in  which  he  showed  that  the  first  product  of  the 
saponification,  instead  of  being  a  di-nitrate  as  had  been 
supposed  by  Eder,  was  an  oxime,  yielding  oxypyrmic  acid, 
of  which  he  had  isolated  the  phenylhvdrazide.  He  men- 
tioned that  as  indicating  the  complications  which  were 
always  to  be  expected  in  the  action  of  such  complex 
molecules  as  the  fibre  keto-alcohols  and  nitric  acid  ;  but 
it  was  evident  that  the  continued  stud}'  of  these  reactions 
in  the  case  of  typical  bodies  would  give  us  a  systematic 
dissection  of  these  bodies,  and  at  the  same  time  elucidate 
the  actual  mechanism  of  the  reactions  of  the  inorganic 
nitrogen  compounds. 

Mr.  G.  D.  MacIndoe  observed  that  one  of  the  results  of 
the  paper  would  be  that  those  who  had  been  in  the  habit  of 
using  pure  nitric  acid,  and  had  found  it  difficult  to  get  the 
reaction  to  commence,  would  iu  future  take  care  to  have  a 
small  portion  of  nitrous  acid  present  to  start  the  reaction. 
It  would  also  be  a  hint  to  nitric  acid  makers  to  point  out  to 
their  customers  that  it  was  undesirable  to  press  them  too 
hard  on  the  point  of  supplying  it  pure  and  free  from  nitrous 
acid,  because  possibly  many  of  the  complaints  as  to  the 
quality  of  pure  nitric  acid  aro&e  owing  to  the  absence  of  the 
small  quantity  of  nitrous  acid  which  Mr.Veley's  experiments 
proved  to  be  essential. 

Mr.  A.  G.  Bloxam  confessed  that  at  the  moment  he  was 
more  interested  in  the  paper  from  the  professorial  than 
from  the  practical  point  of  view.  He  would  like  to  ask  the 
author  for  further  information  as  to  how  he  accounted  for 
the  commencement  of  the  reaction  between  the  copper  and 
the  nitric  acid.  He  had  understood  the  author  to  say  that 
the  cause  of  the  reaction  was  the  impurities  in  the  copper  or 
other  metal  used.  He  would  like  to  know  whether  there 
were  any  metals  which  would  cause  the  evolution  of  nitrous 
acid  from  nitric  acid,  and  if  not,  did  Mr.  Yeley  attribute  the 
commencement  of  the  reaction  to  voltaic  action  taking  place 
between  the  copper  and  the  foreign  metal  contained  in  it  ? 

Mr.  H.  de  Mosenth  it,  had  listened  with  great  interest 
to  the  paper,  which  he  thought  contained  hints  of  much 
practical  value,  especially  that  part  which  referred  to  the 
reaction  of  nitric  and  nitrous  acids  with  'metals.  But  he 
thought  that  the  author  had  been  somewhat  too  general  in 
suggesting  that  the  same  results  might  apply  to  all  organic 
substances.  He  hardly  thought  that  the  results  of  nitration 
would  be  obtained  in  certain  cases  so  readily  if  nitrous  acid 
were  present.  In  fact,  the  presence  of  nitrous  acid  was  to 
be  avoided  in  certain  cases.  For  instance,  if  it  were  required 
to  obtain  nitro-cellulose  especially  with  a  high  percentage  of 
nitrogen,  he  did  not  think  that  the  presence  of  nitrous  acid 
would  assist,  even  in  commencing  the  reaction.  And  he 
certainly  would  not  like  to  add  very  much  nitrous  acid  to 
the  nitric  acid  in  the  manufacture  of  nitro-glycerin. 

Mr.  Bertram  Blovnt  asked  the  author  whether  he  could 
give  any  further  information  as  to  the  time  occupied  by  the 
process  of  freeing  the  nitric  acid  from  nitrous  acid  by  means 
of  air.  He  would  also  be  glad  to  know  whether  Mr.  Yeley 
had  found  any  other  gas  preferable  to  air  for  the  purpose  of 
driving  off  the  nitrous  acid. 


Mr.  Watson  Smith  observed  that  his  friend  Dr.  Lunge, 
in  his  treatise  on  the  sulphuric  acid  manufacture,  had 
referred  to  the  danger  of  over-steaming  the  last  chamber  of 
a  series.  Lunge  said  that  the  danger  arose  from  the  fact 
that  when  the  sulphuric  acid  was  reduced  below  a  certain 
strength,  the  nitrogen  compounds  ceased  to  form  nitrosyl- 
sulphonic  acid,  and  at  that  reduced  strength  nitric  acid 
iustead  of  nitrous  acid  began  to  be  found  iu  the  chamber 
acid,  and  the  lead  was  attacked.  He  appeared  to  consider, 
therefore,  that  the  solvent  action  on  the  lead  was  due  to  the 
nitric  acid.  According  to  Mr.  Veley,  however,  it  now 
seemed  that  nitrous  acid,  as  such,  would  at  once  exert  a. 
powerful  solvent  action  on  the  lead.  Clemens  Winkler  had 
also  investigated  the  question,  which  was  an  important  oue 
to  the  sulphuric  acid  manufacturer.  It  would  be  interesting 
to  hear  the  evidence  of  Lunge  and  Winkler  on  the  subject. 
If  not  already  investigated,  it  seemed  to  him  that  it  would 
be  an  interesting  subject  of  inquiry  to  determiue  the  exact 
circumstances  under  which  the  reaction  of  sulphuric  acid 
containing  nitrous  acid  in  solution  commenced  operations 
on  lead  in  contact  with  it,  and  whether  nitric  acid  as  such 
was  really  contained  in  chamber  acid,;say.  of  80°  or  90'Tw., 
in  the  last  chamber  of  a  set.  It  was  certain  that  if  nitrous 
acid  directly  attacked  lead  in  presence  of  sulphuric  acid, 
and  if  also  it  might  pass,  by  a  further  step  of  oxidation, 
into  nitric  acid,  there  must  be  a  point  of  equilibrium,  on  oue 
side  of  which  nitrous  acid  was  reduced  by  lead  and  on  the 
other  nitrous  acid  was  oxidised  further  to  nitric  acid.  But 
it  was  difficult  to  comprehend  that  under  the  same  circum- 
stances nitrous  acid  could  directly  attack  lead,  suffering 
itself  reduction,  and  also  oxidise  to  nitric  acid,  which  should 
then  attack  lead  and  suffer  reduction.  In  other  words,  was 
it  possible  to  conceive  that  in  the  same  cycle  of  chemical 
changes  nitrous  acid  was  being  oxidised  whilst  nitric  acid 
was  being  reduced,  if  we  granted,  as  Mr.  Veley  showed  we 
must  do,  that  nitrous  acid  attacked  lead,  whilst  we  were  also 
told  that  nitric  acid  does  so  by  other  authorities  ? 

Mr.  W.  Crowder  said  that  he  could  reply  to  Mr.  Smith's 
question  at  once.  The  point  at  which  nitrous  acid  would 
begin  to  act  upon  the  lead  was  somewhere  about  60°  or 
70°  Tw.  The  best  way  of  ascertaining  whether  one  had 
nitrous  acid  present  to  the  injury  of  the  chambers  was 
this  :  as  long  as  nitrous  acid  was  present  the  chambers  were 
of  a  dark-brown  red;  the  instant  one  got  too  much  steam 
it  cut  down  the  nitrous  acid,  forming  nitric  acid,  and  then 
away  went  the  curtains.  He  had  no  doubt,  therefore,  that 
Mr.  Watson  Smith  had  correctly  quoted  Dr.  Lunge  in  his 
remarks.  He  regarded  Mr.  Veley's  paper  as  being  of  very 
great  practical  value.  He  was  much  interested  in  questions 
relating  to  the  action  of  nitric  acid  on  metals,  especially 
in  connexion  with  sulphuric  acid  chambers ;  and  the  paper 
had  thrown  some  light  on  problems  having  reference  to  that 
action. 

Mr.  A.  E.  Fletcher  said  that  in  speaking  of  the  action 
of  nitric  acid  on  organic  compounds  two  separate  actions 
had  to  be  considered.  In  the  one  case  there  was  the  forma- 
tion of  a  substitution  compound,  while  in  the  other  case 
they  had  to  deal  merely  with  the  oxidising  action  of  the 
nitric  acid.  In  the  formation  of  nitro-benzol,  for  instance, 
they  required  pure  nitric  acid,  whereas  for  the  oxidation  of 
aniline  the  presence  of  nitrous  acid  was  necessary,  the  one 
being  a  substituting,  the  other  an  oxidising  action. 

Mr.  C.  F.  Cross  said  that  he  might  refer  to  one  or  two 
notes  in  his  book  on  the  influence  of  nitrous  acid  on  the 
results  of  nitrating  fibres.  Mr.  de  Mosenthal  had  touched 
an  important  part  of  the  question  in  his  remarks  as  to 
whether  in  the  nitration  of  fibrous  substances  to  form 
explosives,  the  presence  or  absence  of  nitrous  acid  would 
alter  the  character  of  the  nitration  in  the  direction  of  taking 
up  more  or  less  nitric  acid  in  combination.  He  held  in  his 
hand  the  notes  of  some  experiments  of  his,  in  one  of  which 
he  had  added  5  per  cent,  of  nitrous  acid  on  the  nitric  acid 
present,  and  in  another  case  he  had  added  urea.  But  the 
products  of  the  nitration  appeared  to  be  in  every  respect 
unaltered ;  and,  therefore,  in  the  case  of  the  nitration  of 
fibrous  substances  the  presence  or  absence  of  nitrous  acid 
was  without  effect. 
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Mr.  Vki.i  v,  in  reply,  said  tl  I  that  ni*  remarks 

regarding  the  nitration  of  organic  compounds  bad  been 
taken  ti>  a  greater  degree  than  be  wished.     80  Car  as  be 

could  remember,  he  had  said  thai  il  was  just  1 ible  that 

nitrons  .<..  i •  1  was  the  effective  material.  It  appeared,  how- 
ever, that  some  inemben  gathered  that  be  thought  that  in 
all  eases  ni  t  r.  >■!-.  acid  was  the  essential  substance,  instead  ..t. 
u  be  wished  i"  convey,  that  it  was  po$tibly  the  essential 
substance.  Mr.  Bloxam  had  inquired  bow  he  explained  the 
oonunenoemenl  of  the  reaction  between  the  menus  and  the 

■■id.     He  bad  said  in  tl  >  his  remarks  that 

ameneemenl  of  the  reaction  might  be  duo  to  either 
-.     Hither  the  metal  could    lay  hold  "t'   aa 
amount  of  niir..u~  acid  which  could  not  1"-  detected  by  any 
of  the  delicate  reaction!  -  he  thought 

more  probable,  there  might  !"•  a  slight   impurity   in  the 
copper,  mercury,  or  other  metal,  whereby  an  electric  current 
was  produced,  which   formed   an   amount  of  nitrous   acid 
sufficient  for  the  metal  to  react  well  (ui  rupra).     But  with 
,:  change  1  >«  ■  i  1 1  ^.r  of  an  electric  or  chemical 
it  was   ii"'   li-  intention  to  enter  into  that  question. 
Be  in iu'lit  remark,  however,  thai  in  addition  to  the  chemical 
investigations  brought  before  the  meeting,  he  bad,  in  con- 
1.  with  Mr.   liiir.h,  made  ■  number  of  experiments 
upon  the  electro-motive  foro  is  cells  containing 

platinum  with  copper,  bismuth,  meronry,  and  silver.  It 
1  r  1  <  1  bj  means  of  a  capillary  or  quadrant  electro- 
meter that  the  electro-motive  force  of  a  combination  of 
copper,  for  example,  nitric  aeid  and  platinum,  was  extremely 
small,  rfc.,  from  "•-•'>  to  0*8  roll  :  bul  it  increased  rapidly 
i..  somewhere  about  0*75  volt,  provided  pure  nitric  acid  was 
used.  It'  the  slightest  trace  ol  nitrons  acid  was  introduced, 
then  the  electro-motive  force  wenl  to  its  maximum  at 
once.  The  initial  K.M.F.  depended  upon  the  purity  of  the 
Kjjd.  ii  •  ■■■  1  the  copper  strips  were  touched  by  tl"'  anger, 
if  1  ver  there  was  the  slightest  impurity  in  the  glass  vi  --•  Is, 
or  if  ever  a   slight  impurity  resulting  from  some  previous 

experiment   remained  on  the  platinum,  the  electro- live 

force  wenl  np  to  its  maximum  at  once.  In  answer  to 
Mr.  Blounfs  inquiry  as  to  the  length  of  time  required  to 
purify  the  nitnc  acid,  be  could  only  say  thai  the  time 
depended  upon  the  purity  of  tin-  atmosphen  of  the  labora- 
tory.    It  would  be  practically  im] ible  to  purify  the  acid 

In  a  laboratory,  for  example,  wherein  n  number  of  operations 

aemistry  wi  1  a,  and  it  would  be  almost 

impossible  in  presence  of  direct  sunlight.    Then-  was  no 

1  ir  advantage  in  air,  except  thai  it  was  b  convenient 

and  cheap  substance  for  blowing  bul  the  nitrous  acid.    He 

led  thi  removal  ol  the  nitrous  acid  under  those 
conditions  as  purely  a  mechanical  blowing  out,  and  In  no 
way  due  to  the  oxidation  of  the  nitrous  acid  to  niti 

by  the  air.     A-  to  the  time  required  be  1 Id  only  say  thai 

it  varied  verj  much.  1  ndei  Mnt.ii.ie  conditions,  provided 
that  no  one  else  was  working  in  the  laboratory .  and  thai  the 
sun  was  not  shining  too  brightly,  the  acid  could  be  purified 
in  an  hour,  and  under  lesi  favourable  circumstances  it 
might  require  about  half  as  long  again. 

lie  had  omitted  to  mention  the  method  employed   for 

iting  the  various  amounts  of  nitrous  acid.  He  had 
made  use  of  a  colorimeter  somewhat  different  from  those 
in  ordinal]  use.  it  consisted  essentially  of  two  mirrors  and 
a  glass  case,  in  which  were  placed  two  tubes,  one  contain- 
ing the  solution  to  be  examined,  and  the  other  a  standard 
solution  of  known   strength      On    Bj  it-named  tube    was 

tilled  Up  tO    a  •  ,  italll  murk  with  the    solution,  and    the   oilier 

was  raised  01   lowered  as  'h.    case  might  he  until  the 

tint    of   the    two    discs     in    the    lllirrni-    appeal.  .1    tl 

as  he  knew.  tins  was  a   n  enienl   method, 

and    i.i  y    than    1 1 

looking  down  upon  eolunnis  of  coloured  liquids,  for  it  was 
possible  i"  adjusi  the  level  so  a-   t..  obtain  the  .i 
practically  the  sami   tut      Bj   that  mean-  the  amount  of 
nitrous  acid  present  could  he  determined  within  l     9  pssj 
cent.,  even  in  the  extremal]  dilute  solutions  which  i 

in  the  COnlM  of  the  in. 


ON    Al.lihTALMITIC  ACID. 

l.v    .1.    Al.HiKli    wvNKI.YN. 

ti.NTiMiNi;  the  investigation  of  aldepalmitic  acid,  I  find 
that  there  i-  a  verj  decided  difference  between  the  palmitic 
acid  of  palm  oil  and  aldepalmitic  aeid  in  specific  gravity, 
vi/. : — 

Bp.  Gr. 

Palmil  ic  acid 0"B50  at  1V5°  C. 

Aldepalmitic  acid  0'S90at  ir5°C. 

The  preparation  and  examination  of  the  salts  has  likewise 
been    proceeded  with,  and  the  aldepalmitate  of  potash, 

-...la.  annul. in. i.  baryta,  strontia,  lime,  magnesia,  silver,  and 
copper  have  been  in  my  hands. 

So  far  a-  I  know,  except  the  salts  of  the  alkalis  (whieh 
a]. p.-ar    to    he    partially    soluhle   with    decomposition),    the 

sidepalmitates  are  insoluble  in  water. 

ill.    magnesia  sail  is  soluble  to,  at  least,  8  per  cent,  in 

hot  alcohol  of  sp.  gr.  O'Si,  and  is  deposited  from  the 
solution  on  cooling  down  to  lj  ( '.  Some  of  tin-  salts 
of  thi-  aeid.  and  of  the  accompanying  aeid.  w  hieh.  as  has 
bet  ii  .I.  scribi  d,  is  absorbable  by  bibulous  paper,  are  soluhle 
in  benzene;  and  the  investigation  is  becoming  very 
interesting. 

Aldepalmitate  of  baryta,  t  "|,1I...,1S;»( »_.,  is  a  white  powder 
insoluble  in  water.    It   is  prepared  by  pouring  ethereal 

solution   "i    the  aeid   into  clear  baryta   water   (i lerate 

baryta)  and  boiling.  The  resulting  precipitate 
of  baryta  salt  is  washed  with  boiling  water,  dried  at  loo  (  . 
extracted  with  ether,  and  again  dried  at  100   ( '. 

Submitted  to  analysis  it  gave  -J-t»;:t  gnus,  taken  :  t> ■  7 -1 8 
gnu.  BaOSOj  by  ignition  with  sulphuric  aeid. 


-  ■s',<CCt<«s» 


Calculated. 


Found. 


c„ 

tin 

L".l 

es-5 

S2 

"i-:n 

II  w  

Ba  

'JIM:; 

o, 

321 -5 

•• 

•• 

Aldepalmitate  of  silver,  CigH^Agl  >...  has  been  prepared  by 

double  de position,  viz.  by  the  action  of  nitrate  of  silver 

iq tither  the  soda  salt  or  thi  ammonia  salt  of  the  acid. 

The  silver  salt  forms  a  very  bulky  white  precipitate  and 
indeed  comes  down  in  combination  with  alcohol  if  the  pre- 
cipitation be  made  In  presence  of  alcohol. 

Thi  quantity  of  alcohol  (and  possibly  also  water)  which 
is  i SOlidated   by  this  salt    is    most    remarkable.     Thus    in 

oni  ol  the  experiments  the  figures  were: — 

Weight    of   aldepalmitic    aeid  =  'J"    gun-.,   which   was 
diss,, h.d  ,n  alcohol  and  poured  into  a  solution  of  iiitr.it- 
silver,  a  little  ammonia  being  added.     Weigh)  of  precipitate 
after  washing  and  pressing  with  bibulous  paper  =  '22  grins. 

The  '_"J  grins,  of  this  strange  silver  salt  when  dried  in  the 
watei  bath  lost  weigh!  until  it  weighed  a  gnus.  It  was  then 
extracted  with  ethei  and  again  dried  at  100  F.  and  final]] 
weighed  ;i  gnus.,  there  having  been  a  little  mechanical  loss. 

The  silver  salt  is  thus  shown  to  possess  the  extraordinary 
pOWl  i  ol  consolidating  about  live  times  its  weight  of  alcohol 
mixed  alcohol  and  water). 

This  propertj  of  the  silver  sail  is  a  hindrance  to  its 
employment  as  a  means  ,,f  investigating  the  equivalent  of 

thi       eld.    iiia-uillch    as    the    .  not  ■moils     proportion    of    con- 
ited  alcohol  earties  down    foreign  matter  and    colitanii- 
liat.  s  the  salt. 

Ill  the  instance  in  which  the  soda  salt  was  employed  the 
resulting  sil\  ei  salt   exhibited    excess  of    residue  on  ignition. 

And  in  tin  instance  when  the  ammonia  salt  was  employed 
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the  residue  on  ignition  was  deficient.     The  following  are  the 
data : — 

I.  Silver  salt  (from  soda  salt) — 

Grms. 

Substance  taken 1*442 

Residue  on  ignition  (Ag) O'Wl 

II.  Silver  salt  (from  ammonia  salt) — 

Grms. 

Substance  taken 1*152 

Residual  silver O'Sll 


Found. 

I. 

II. 

c 

1 
192 

30-58 

29 
10S 
32 

29 '92 

29-52 

361         i     lOO'OO 

•• 

•• 

If  it  should  he  deemed  advisable  to  resort  to  the  silver 
salt  for  the  purpose  of  investigating  the  equivalent  of 
aldepalmitic  acid,  I  should  try  another  method  of  preparation, 
and  would  take  ethereal  solution  of  the  acid  and  oxide  of 
silver. 

This  silver  salt  is  not  sensitive  to  light  and  will  bear 
drying  at  100°  C.  without  changing  its  colour. 

Aldepalmitate  of  lime,  ClcH29CaO.:,  is  a  white  powder, 
insoluble  in  water.  It  is  prepared  by  boiling  the  acid  with 
lime  water  and  removing  any  excess  of  acid  by  means  of 
extraction  with  ether.     It  is  dried  at  100°  C. 

It  gave  on  analysis:  — 1-159  grin,  gives  0-295  gnu. 
CaOS03. 


Found. 

c,e 

192 

H» 

29 
20 
32 

7-33 

Ca 

o3 

| 
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Apparently  the  lime  salt  is  capable  of  combining  with 
alcohol,  giving  a  compound  of  one  molecule  of  the  salt  with 
four  of  alcohol. 

Aldepalmitate  of  strontia,  C16Hj9Sr20j.  The  strontia  salt 
is  very  peculiar.  It  was  prepared  by  dissolving  the  acid  in 
hot  alcohol,  filtering  into  strontia  water  and  boiling.  The 
bulky  precipitate  was  pressed  with  bibulous  paper  and 
weighed,  and  then  dried  at  100°  C.  and  again  weighed. 

The  salt  thus  prepared  was  found  to  contain  a  small  excess 
of  strontia,  yielding  16-2  per  cent,  of  strontium.  The 
theory  requires  14-8  per  cent,  of  strontium. 

Another  preparation  of  the  salt  gave  14-3  per  cent,  of 
strontium. 

This  salt  is  remarkable  in  several  ways.  Apparently  it 
has  no  tendency  to  unite  with  alcohol,  but  combines  with 
about  its  own  weight  of  water,  forming  a  massive  white 
precipitate.  Prolonged  drying  in  the  water-bath  gets  rid  of 
all  this  water  and  the  salt  suffers  a  very  manifest  alteration 
and  becomes  like  calcined  magnesia  in  aspect. 

Aldepalmitate  of  magnesia,  C^HogMgOn,  prepared  by 
boiling  calcined  magnesia  with  an  excess  of  the  acid  in 
alcoholic  solution.     The  hot  alcoholic   solution  deposits  the 


magnesia  salt  on  cooling.  It  is  a  white  precipitate,  fusible 
on  being  strongly  heated  ;  dried  in  the  water-bath  it  gave  the 
following  analytical  result : — 

Substance,  1-207  grms. ;  magnesia,  0-090  grin. 


Calculated. 


Found. 


c,„ 

192 
29 
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32 

4-53 

Mg 

4'48 

Oj 

265 
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Besides  forming  salts,  this  acid  manifests  activity  in  other 
directions.  Its  relations  with  alcohol  have  been  noted  and 
are  very  remarkable. 

This  silk-like  substance  is  permanent,  and  has  the  power 
of  staining  paper.  In  fact  a  qualitative  test  for  aldepalmitic 
acid  may  consist  in  getting  this  stain,  which  can  be  pro- 
duced by  very  minute  quantities  of  it.  I  have  to  notice 
next  a  beautiful  experiment  by  Dr.  Johnstone.  That 
gentleman  had  the  audacity  to  attack  the  butter  itself  with 
absolute  alcohol,  without  going  through  the  formality  of 
a  preliminary  saponification.  The  details  of  this  experiment 
he  will  himself  publish  shortly.  But  here  are  the  products. 
This  compound  has  been  dried  in  the  bath,  and  has  lost 
about  two-thirds  of  its  weight ;  and  the  substances  which  I 
hold  in  my  hand  is  aldepalmitate  of  glycerin  united 
with  alcohol,  really  a  consolidate,  I  think.  This  is  evidently- 
one  of  the  aldepalmitic  consolidates  with  alcohol. 

I  believe  that  this  acid  is  destined  to  play  a  very 
important  part  in  animal  and  vegetable  chemistry,  in  the 
chemistry  of  nutrition ;  and  I  mean  to  devote  much 
attention  to  the  investigation  of  its  chemical  history.  What 
I  have  alreadj-  done  must  be  regarded  as  merely  preliminary 
groundwork. 

Disccssiox. 

Mr.  Otto  Hehnf.r  wished  to  ask  the  author  whether, 
since  the  subject  of  his  paper  was  last  brought  forward,  he 
had  or  had  not  estimated  the  iodine  absorption  of  the  body 
under  notice.  That  absorption  ought,  as  he  had  before 
remarked,  to  be  a  considerable  one,  and  should  set  at  rest 
the  question  as  to  whether  this  acid  was  or  was  not  of  the 
constitution  which  Mr.  Wanklyn  supposed.  With  regard 
to  the  author's  statements  as  to  the  alcohol  solidifying 
powers  of  his  so-called  aldepalmitic  acid,  he  would  point 
out  that  it  was  well  known  that  a  very  small  quantity  of 
any  solid  fatty  acid  of  high  atomic  weight  was  capable  of 
solidifying  a  comparatively  large  quantity  of  alcohol.  A 
very  small  portion  of  wax,  for  instance,  would  solidify 
many  times  its  weight  of  alcohol.  He  had  recently 
experimented  in  that  way  with  stearic  acid,  and  found  that 
one  part  of  it  could  comfortably  solidify  five  parts  of 
alcohol,  which  was  the  proportion  which  Mr.  Wanklyn 
bad  stated  to  be  characteristic  of  his  compound.  He  would 
repeat  that  he  would  like  to  be  informed  as  to  the  precise 
iodine  equivalent  of  this  acid,  for  that  would  convey  more 
information  as  to  its  constitution  than  the  preparation  of 
any  number  of  interesting  salts  of  the  compound. 

Dr.  C.  R.  Alder  Wright  was  still  somewhat  at  a  loss 
to  know  what  Mr.  Wanklyn  meant  by  the  term  alde- 
palmitic acid.  If  it  partook  at  all  of  the  nature  of 
aldehyde,  what  were  the  functions  of  the  oxygen  groups  in 
it  Y  if  it  were  an  ordinary  fatty  acid  it  would  be  repre- 
sented by  some  such  formula  as — 

C15H:9 

«U 

^OH 
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wherein  one  oxygen  atom  was  doubly  linked  on  to  a  carbon 
-  ni  as  bydroxyl.     He  would  like  to 
know   Don  Mr.   Wanklyn  imagined  thai  the  two  oxygen 
ted  with  the  carbon  atoms  in  hi-  aide- 
palmitic  acid. 
Mr.  A.  P.  Hoskjxs  wished  definite 

informal aa    i"   th(  and   appearance  "f  the 

stains   prodoced  ilter-papcr  by  the  aldepalmitie  acid 

combined  with  alcohol,  m  be  bad  u  Mr.  Wanklyn 

to  sai  thai  those  stains  mighl  be  used  as  a  test  ol  the 
presence  "i  the  acid. 

Mr.  Watson  Surra  asked  whether  Mr.  Wanklyn  con- 
sidered thai  the  "  lolidification  of  alcohol  by  aldepalmitie" 
■  semMombination  similar  in  character  to  that  in 
water  of  crystallisation?     Also,  did  he  suggest 
depalmitic  acid  was  a  weaker  acid  than  palmil 
iiml  that  the  glycerol  present  being  too  small  in  quantity  for 
■nation  of  ■  possible  triglyceride,  that  it  acted  with 
the  dd  icid  to  form  the  kind  of  semi-compound 

with  alcohol  Just  referred  t",  in  which  the  glycerol  also 
lycerol  "i   solidification  (if  nol  of  crystalliaa- 
Hence,  would  Mr.  Wanklyn  consider  that  butter, 
irded   the  aldepalmitie  glycerol  compound,  was    of 
such  a  character?     If  so,  it  mighl  afford  some  expls 
of  the  higher  degree  of  assimilabititj  bj  the  digestive  organs 
i  d  bj   ■'   than  w  aarj  oils  and 

Fats  ol   the  triglyci  ride  ordi  r.    1 
ttimn  stomachs,  whereas  butterwas   regarded  as  o 
article  of  food,  and  was  jealously  g  in  adulteration 

l.\    -in  li  foreign  fats,  fee.    The  stomach,  in   the  case   of 
Pat,  adopting  Mr.   Wanklyn's  results,   would    have 
tu  deal  with  a  mori  tnd  than  a  true  fat,  and 

-n  have  less  difficulty  in  disposing  of  it  by  the  aid  of  the 
■  li-. 

Mr.  Wanklyn,  in  reply,  said  thai  as  to  the  theory  of  the 

constitution  of  tl ompound  he  had  formed  no  opinion,  and 

the  details  be  bad  given  were  simply  the  results  of  his 
experiments.     In  naming  the  acid  he  bad  been  guided  by 

•  thai  it  contained  a  smallei   |  of  hydrogen 

than  palmitic  add.  Thai  facl  was  brought  out  by  the 
analysis,    The  hydrogen  was  eight-tenths  pi  t  cent  too  low, 

ami  tli luivalenl  of  ita  •  acid  when  he  determined  it  turned 

out  to  be  lower  than  thai  of  palmitic  arid.  When  he  had 
the  Facts  Fully  before  him,  he  would  form  a  theory,  bul  nol 
till  then.  Thai  was  the  course  thai  be  had  taken  many 
in  a  somewhat  similar  case.  He  was  asked 
whether  he  had  determined  tin-  iodine  absorption  ol  this 
body.     He  1  jo.     He  did  m  I  <>  there 

be  anj .      He  had.    however, limited 

oxidation  experiments  on  it,  and  had  found  thai  it  was  tint 
iced  by  oxidising  agents.    II  t  as  one 

men!  acids,  and  after  thi  •  In-  had  hud 

during  80  years  he  wai  red  to  find  that  it  was 

apparently  an  unsaturated  compound.  The  solidification  of 
alcohol  bad  been  referred  to  by  one  speak  r.  I  nder  thai 
term  he  included  ■  very  i_rr.-.it  deal,  If  one  mixed  one  part 
nf  aldopalmitio  arid  with  five  tun-  -  it-  wi  ighl  of  alcohol 
and  warmed  the  mixture,  the  acid  dissolved,  bul  on  cooling 
the  whole  mass  solidified,  provided  there  were  nol  more 
than  ii*'-  of  alochol  to  one  of  the  aeid.  It'  there  were  much 
more,  some  of  tin*  liquid  would  run  away.     If  one  then  put 

mi  -"lid   ma--   "ii   filter-paper   and   pressed   it.   the 

meeha all)  held  aleohol  was  absorbed,  and  there  remained 

the  ohemicallj  combined  body,and  that  chemically  combined 
bodj  contained  nearly  as  much  aleohol  as  the  aMepaunitlfl 

then,      Hi-   had  madi    a    | .  1 1 -ill- 1  experiment   with 
palmitio  acid,  and  under  tin-  inn- was 

aleohol  by  tin-  palmitic  acid.  That 
was  a  hard  fact,  ami  was  in  In-  iiiiml  absolutely  decisive  as 
in  the  ■  '  this  peculiar  aeid.     With  regard  tu  the 

Mill-  mentioned,  In-  had  prepared  them  carefully, and  l 
that  1 1 1.- \    were  in  a  stal  \ -  tu  the. 

the  facts  that 

ime  before  him,  and  last  of  all  from  the  interesting 
;n. id.-  bj    l>r.  Johnstone,  that   buttei 

lingly  alterable  fat,  i ■  the  other  fats. 

II.  believed  that  in  Imit.-r  they  had  nol  an  ordinary 
glyecride,  bul  whal  he  would  i  II  a  consolidate,  in 


which  the  glycerin  and  the  acid  remained  side  by  side  in 
union.  Further  experience  mi^Ut  lead  him  to  discard  that 
view,  hut  at  pre-,  nt  it  was  tlie  only  conclusion  he  could 
come  t".  With  regard  t"  the  stains,  Mr.  Watson  Smith- 
bad  somi  t  stained  by  the  acid  more  than  a  month 

ago.     If  Mr.  Smith  would  cxliil.it  them  it  would  he  seen 

that  the  Stains  were  of  a  silvery  white  character. 

Dr.  Wnii. ii  i-  asked  whether  Mr.  Wanklyn  regarded  his 
aldepalmitie  acid  as  an  acid  of  the  acrylic  series,  of  a 
formula  Buch  as  he  had  already  put  on  the  blackboard, 

Mr.  Wanklyn  replied  that  it  was  of  that  formula,  hat 
utterly  different  in  composition.  The  hydrocarbon  group  in 
it  was  deficient  in  hydrogen,  but  he  did  nol  think  that  that 
irily  made  the  a.-id  unstable.  It  might  he  built  up  in 
a  great  many  ways.  The  common  hydrocarbons  should  be 
t ',  .11  .  bul  if  it  were  i ';  .'I.  i  i'  was  lei  necessarily  unstable, 
he  regarded  this  a- an  extremely  stable  acid. 

Dr.  Wright  said  that  that  being  so,  he  was  at  a  loss  t.i 

sec  why  Mr.  Wanklyn  should  use  the  prclix  "  aide." 

Mr.  Wanklyn  -aid  thai  it  was  because  be  was  an  old 
chemist,  and  remembered  the  history  of  aldehyde.  That 
body  was  so  named  1 wise  it  contained  less  hydrogen  than 

alcohol    and   SO  he  had  nam -.1   his  product  aldepalmitie  acid 
because  it  contained  less  hydrogen  than  palmitic  ucid. 

Dr.  Win. .111  said  that   in   that   case   it  ought  to  be  called 

dchydr..p aliuiiic    acid.        If    aldehyde    meant    alcohol    minus 
i.  ih.  ii   aldepalmitie    acid    mu-t  mean  alcohol  minus 

palmitic  acid. 

Mi.  Wanklyn  replied  that  lie  considered  thai  thai  would 
be  cluni-y  nomenclature,  and  he  preferred  the  name  he  had 
adopted. 
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Mil.    A.    NORMAN   TATE    IX    lilt    illilll. 


THE     1-1      nr     SULPHYDBATK     OF     CALCIUM 

IN     Till       MAM    l\i    ||    RE     OF     \1.K  M.I     AND 

BT-PHODUCTS    BY    HADDOCK    AND    I, Klin's 
PRO!  i  SS, 

BY   .1.    i  i  i  rn. 
Till:    process    which    1     have    the    honour    In     bring    before 
you  tin-  evening  has  been  protected  in  England  and  abroad 
by  Mr.   \   G.  Haddock  and  myself, 

I'  has  in  ii-  object  the  manufacture  of  alkaline  -aiis, 
and  more  especially  sodium  carbonate,  and  useful  by- 
pruduct-,  without  the  production  of  offensive  waste. 
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Che  process  as  now  worked  out  is  simplicity  itself,  ami 
although  it  is  I.',  or  1G  years  sinee  I  first  turned  my 
attention  in  its  direction,  owing  to . having  accidentally  got 
hold  of  a  process  proposed  by  the  late  .Mr.  Arrot,  of 
Liverpool,  it  has  only  been  arrived  at  step  by  step,  and 
it  is  owing  to  Mr.  Haddock's  valuable  assistance  ami 
co-Operation  that  it  lias  been  completed  so  far  as  it  is, 
or  at  all. 

As  you  are  all  aware,  the  principal  methods  by  which 
soda  is  at  present  made  arc  two,  viz.,  the  time-honoured 
l.elilanc,  named  after  its  inventor,  and  its  more  recent  ami 
successful  rival  the  ammonia  process.  With  the  details 
of  these  processes  by  which  practically  the  who'e  of  the 
soda  in  this  country  is  being  produced,  you  are  doubtless 
familiar. 

Besides  these,  at  hast  two  or  three  others  have  been 
proposed,  each  haying  some  excellent  features,  but  all 
failing  owing  to  unforeseen  difficulties. 

Let  us  first  glance,  as  briefly  as  possible,  al  some  of  the 
merits  ami  demerits  of  these  several  processes,  especially 
as  two  of  them  to  some  cvlent  led  up  to  the  Haddock  anil 
l.eith  process. 

first  in  point  of  time  came  the  l.elilanc  process,  which 
has  held  its  own  for  the  last  10(1  years  ;  and  indeed,  during 
the  greater  part  of  that  time,  it  has  had  no  serious  rival. 
It  is,  in  my  opinion,  still  the  best  process  for  the  manu- 
facture of  caustic  soda,  and  at  present  about  the  only 
practical  one  for  bleaching  powder,  as  it  yields  the  whole 
of  I  hi'  hydrochloric  acid  obtainable  from  salt,  and  for  this 
reason  will  continue  to  be  valuable  for  some  time  to  come, 
although  it  is  quite  unable  to  compete  with  the  ammonia 
process  for  the  production  of  carbonate  of  soda. 

A  great  drawback  to  the  l.eblaue  process  for  many  years 
has  been  the  production  by  it  of  a  large  amount  of  offensive 
material,  consisting  of  impure  calcium  sulphide,  commonly 
known  as  yat  waste.  'Phis  waste  has  been  a  veritable  bite 
noir.  Its  removal  has  always  been  a  matter  of  great 
expense,  and  in  thickly-populated  districts  such  as 
Lancashire  it  is  most  difficult  to  get  convenient  ground  to 
deposit  it,  owing  to  the  continual  evolution  from  it  of 
sulphuretted  hydrogen. 

This  nuisance  has  to  a  very  great  extent  been  overcome 
by  the  Chance-Claus  process  for  eliminating  the  sul- 
phuretted hydrogen  by  means  of  carbonic  acid  gas.  But 
the  bulk  and  weight  of  the  waste  is  still  further  increased 
by  this  treatment,  entailing  yet  greater  expense  for  removal 
and  depositing. 

The  ammonia  process,  which  works  directly  from  salt, 
produces  carbonate  of  soda  at  a  price  which  places  the 
Leblauc  process  at  a  disadvantage  of  nearly  100  per  cent., 
so  that  competition  is  out  of  the  question,  but  has  the  great 
drawback  of  losing  all  the  chlorine  of  the  salt  as  a  waste 
product  in  the  form  of  calcium  chloride.  Until  this 
chlorine  is  obtained  in  an  available  form,  the  process 
cannot  be  looked  upon  as  perfect.  It  loses  also  one-third 
or  more  of  the  total  salt  operated  on. 

Another  method  I  mentioned  as  proposed  by  Mr.  Arrot, 
and  which  I  here  call  the  direct  sulphide  process,  has  the 
advantage  that  little  waste  is  formed,  and  that  the  chlorine 
of  the  salt  is  obtained  as  hydrochloric  acid.  He  proposed 
in  1859  to  carry  this  on  by  fusing  ordinary  sulphate  of 
soda  with  fine  slack,  producing  sodium  sulphide,  which  on 
being  treated  with  carbonic  acid  gas  precipitates  bicarbonate 
of  soda.  This  seems  very  simple,  but  unfortunately  proved 
unworkable  owing  to  the  great  destruction  of  furnace 
linings  and  loss  of  soda,  due  to  incomplete  decomposition, 
and  other  causes.  I  understand  this  process  has  been 
improved  on  lately.  But  I  think  it  will  still  be  found  to 
have  drawbacks.  In  order  to  get  the  sodium  sulphide  to 
fuse  in  the  furnace,  a  considerable  quantity  of  salt  has  to 
he  added.  This  is  chemically  inert,  and  goes  to  con- 
taminate the  soda,  and  to  render  a  portion  of  it  valueless. 
A  comparatively  weak  sulphuretted  hydrogen  gas  will  he 
evolved  from  the  carbonating  towers,  which  will  be 
troublesome  to  treat  satisfactorily  for  the  recovery  of 
sulphur. 

Messrs,  Simpson  and  Parnell  proposed  another  method 
some  few  years  ago.  Briefly,  it  consisted  in  making  salt- 
cake  iu  the  usual  way,  thereby  producing  hydrochloric  acid, 


then  decomposing  the  salt-cake  In  the  l.eblanc  process, and 
afterwards  using  the  vat  waste  produced  to  distil  ammonium 
chloride,  so  getting  another  equivalent  of  soda  direct  from 
salt,  as  in  the  ordinary  ammonia  process.  Ifnfortunatell 
although  this  method  was  tried  with  every  advantage,  "it 
failed,  owing  to  the  difficulty  of  getting  complete  decom- 
position of  the  waste  by  boiling  with  ammonium  chloride. 
About  five  years  ago,  when  the  process  was  brought  under 
my  notice,  1  had  a  scries  of  trials  made  upon  it,  all  of 
which  led  me  to  think  that  it  would  be  troublesome  to 
distil  satisfactorily  with  waste.  I  afterwards  made  further 
trials  on  the  waste  with  sulphuretted  hydrogen,  which 
acted  very  well  indeed,  and  produced  strong  calcium 
sulphydratc,  but,  as  I  said,  1  only  got  on  step  by  step,  ami 
it  was  not  until  about  12  months  ago  that  1  saw  my  way 
to  vvork  the  gas  -as  shown  in  the  drawing— through  a 
scries  of  vessels  containing  waste  cream,  for  the  production 
of  ealciuni  sulphydratc 

A  trial  of  this  on  a  large  scale,  treating  about  50  ton.  of 
waste  al  a  time,  proved  high]}  successful,  and  the  distillation 
of  ammonium  chloride  by  the  calcium  sulphydratc  produced 
was  almost  perfect. 

At  this  point  Mr.  Haddock's  chemical  knowledge  came 
in  most  valuable,  ami  he  at  once  proposed  superseding  the 
distilling  operation  altogether  by  using  sulphate  of  soda 
instead  of  salt  in  the  carbonating  towers,  ami  linallv 
dispensing  with  the  use  of  ammonia  entirely. 

Having  now  briefly  reviewed  some  of  the  more  a], parent 
points  of  existing  processes  which  are  applicable  to  what  I 
have  to  say  later,  I  will  describe  briefly  the  principle  ami 
modus  operandi  of  the  Haddock  and  Leith  process. 

Bfe  make  sulphate  of  soda  by  the  usual  method,  thus 
obtaining  the  whole  of  the  chlorine  of  the  sab  :,s  hydro 
chloric  acid.  We  then  use  about  56  per  cent,  of  the  salt 
cake  for  caustic  soda,  made  in  the  usual  way,  producing 
vat  waste,  which  is  then  used  as  one  of  our  raw  materials 
for  making  a  solution  of  calcium  sulphydratc  iu  the 
following  manner  : — 

The  waste  is  made  into  a  thick  cream  with  about  an  equal 
quantity  of  water.  This  cream  is  then  blown  into  egg- 
ended  upright  cylinders  A,  arranged  in  series.  The  cylinders 
1  have  practically  worked  with  each  contain  about  12  tons 
of  vat  waste.  Weak  sulphuretted  hydrogen  from  the 
carbonators,  about  30  per  cent.,  is  then  blown  through  the 
vessels,  and  it  is  found  to  be  completely  absorbed  by  the 
waste  going  into  solution,  and  rendering  an  equal  quantity 
of  sulphur  contained  in  the  waste  soluble. 

To  complete  an  operation  takes  from  four  to  five  hours 
in  each  cylinder,  rendering  the  sulphur  contained  in  four 
vessels  (equal  to  about  50  tons  waste)  soluble  in  ahout  20 
hours,  or  allowing  a  little  time  for  charging,  discharging, 
and  incidental  stoppage  of  gas,  say  50  tons  of  waste  would 
be  treated  in  24  hours. 

There  is  about  1  per  cent,  of  sulphur  still  left  in  the 
waste  out  of  the  11  to  13  per  cent,  originally  contained  in 
it.  One-half  to  three-quarters  of  this  undissolved  sulphur 
is  combined  with  iron,  and  cannot  possibly  he  dissolved  by 
sulphuretted  hydrogen.  This  loss,  amounting  to  about 
8  per  cent,  of  the  total  sulphur,  occurs  in  any  sulphur- 
recovery  process  and  is  inevitable. 

Calcium  sulphydratc  liquor  containing  14  per  cent. 
soluble  sulphur  was  obtained  from  these  vessels,  working 
with  a  gas  containing  15  per  cent,  sulphuretted  hydrogen, 
and  3  per  cent,  carbonic  acid.  If  gas  is  made  containing 
no  carbonic  acid  there  will  be  no  difficulty  in  obtaining 
solutions  testing  18  per  cent,  sulphur.  Any  alkali  which 
has  been  left  in  the  vat  waste  goes  into  solution  along  with 
the  calcium  Bulphydrate,  and  is  recovered  as  soda. 

An  equation  will  best  represent  what  has  occurred — 

CaS  +  H2S  =  Ca  2  HS. 

Calcium  sulphide  iu  vat  waste  and  sulphuretted  hydrogen 
give  calcium  sulphydratc  (soluble  in  water). 

When  all  the  available  sulphur  in  the  vat  waste  in  the 
first  cylinder  in  the  series  is  rendered  soluble  il  is  discon 
nected,  and  the  next  in  series  made  Xo.  1,  a  newly-rilled 
cylinder  heing  placed  in  connexion  last  in  series.  The 
finished  cylinder  may  then  be  allowed  to  stand  and  settle. 
This   is  apparently  a  somewhat    tedious  process,  ami   il  ma] 
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Ik-    n,..r.    .1. -H..I.I.-    to  till,  r  ..If    Ihe  liqDOT  Si    on.-.-.       I 

I  have  hoi  Im'.-k  able  to  ascertain  exactl)  whal  length  "i 
time  it  tak.**  it*  nettle  in  the  large  cylinders,  bnt   <.u  letting 

■tend  in  .1  u  1 :  *  -  ->  jar  I  aotteed  thai  neveral  samples  took 
'i i  hum* :  probably  it  would  come  down  moner  in  a  tall 
I'lliiruii,  l.ni   :ii  ill   events  the  sediment  i*  rather  light,  and 

l  were  erecting  plant  I  would  not  be  ■  1 1- j>< •--»-< I  to  calculate 
on  lean  than  90  boon  settHi  lear  liquor  mould  then 

!»■  run    (iff    intn  settling    lank-  (.,  a-  -Ii.imii  in  the  ilia','. 

to  remove  the  leal  traces  of  am  sediment  at  all  likelj  to 
discolour  the  iralphate  of  lime  prodnced  at  a  later  stage. 

sVatet    -I lit   then  be  added  to  the  residue  in  the  cylinder, 

tin  ■  rrned  on  fora  few  minutes  to  thoroughly  stir 

the  maae  and  wash  onl  tin*  Rtilphnr  Rqiior  entangled  with 
the  -jM-nr  waste.  These  washings  should  he  taken  to  make 
np  a  fresh  liaii-li  hi  waate  oream,  and  the  residue,  which  is 
no*  aliuiii  one-half  the  hulk  of  the  original  waste,  being  of 
mi  furthet  iiae,  ihould  go  to  the  tip. 

■  ir    l    have  only   dealt    with    making    the    calcium 

phydrati    from  alkali  waate,  thai   being  the  article  with 

>siin'ii  we  at  alkali  inanufai'turiT*  are   most   concerrned ; 

tint  yon  will  easily  iinderstand  thai  ii  can  he  made  in  exactly 

thf   same  nianiii  i    from    rariotu  earths  and  nrineiabi  eon- 

ini'.     Instead  of  Leblanc  rat  waste,  an  artificially 

formed   nilphide   can   l»'   used— of  barium,  Btrontium,  or 

il.'iiiiM— by  beating  the  sorreeponding  Bulphate  with  coal 

l  reducing  fornaee,    Or,  time  may  bt  made  inn.  a  .nam 

and   used   a-  the  absorbent,  ami   we    an-  thus   rendered 

independent   of    the  Leblanc  process,  and  also  obtain  a 

■tronget  mini of   calcium   mlphydrate,  and    have    no 

sulphur  in  recover  as  all  tin-  rabphwetted  hydrogen  evolved 
irnm  it,.-  carbonating  lowers  i«  required  fur  another  batch, 
iiml  nets  only  u  a  circulating  medium  for  rendering  linn' 
soluble.  In  tlii-  case  also,  the  calcium  mlphydrate  liquoi 
would  require  very  little  settling,  linn-  being  altogether 
rendered  soluble  by  sulphuretted  hydrogen. 

II..  next  ..[■>  i  iii.u nsisU  in  dissolving  tin-  remaining 

ii  pet  '.in  ..i  sulphate  "i  toda  made.  Thi-  bum  preferably 
I..-  done  bj  ■  perforated  steam  pipe  which  will  serve  ii. 
agitate  the  liquor  ami  bum  keep  ii  warm.    Beat  greatli 

ioereaSM  il Inbilhy   ami  prevents  crystallisation,     l  he 

- i  s.i    obtained    (at    aboul     Il'.'i     I-'.i    i» 

neutralised  bj  Ii ,  or  In  some  of  the  mothet  liquoi  from  a 

lata  operation,  and  passed  into  settling  tank-  M,  as  shown, 
to   remove   ir..n  ami   anj    other    impurities   which    mighl 

"ii.ui  il.,-  sulphate  of  lime  fori I  in  the  next  operation. 

One  gallon  ol  the  clear  liquor  should  contain  aboul  .">  lb.  ol 
sulphate  ol 

Having  now  obtained  clear  solutions  of  sodium  sulphate 
■no"  "t  calcium  mlphydrate,  these  are   run   together   into 

ooden   mixing   tank    I.,    provided    with    an 
Deoomposition  taken  place  a-  follows:— 
!*«jH04  +  Ca  2  H8  +  s  H,0      2  NaHS       CaSO,  2  11,0. 
m  sulphate  and  i  alcium  sulphydratc  ami  water  give 
sodium  sulphydratc  ami  bydratcd  calcium  nulphatc. 

Hydrated  call  ium  sulphate  separates  oul  a-  a  pure  white 

prectpilati    sod  sodium  sulphydratc  i-  formed  in  solution. 

Hi.    mixture   >-   well   agitated  ami  mi,  ,,,,   i,,  .,  alter,  i;j 

which  retain*   the  calcium  sulphate,  which   is  washed  with 

I  "|   otherwise  .in.. I    fot    tale,   ..-  pearl 

n    used  I'm  dissolving  nail  cab 

ition. 

Th lium  sulphate  liquoi   drawn  nil   from  the  filters 

conlaini   a   little   calcium   mlphate  dissolved  in   ii  (about 

i '"  '••""l  as  tin-,  mil.-  removed,  would  Bnalli  be 

converted  into  calcium  carl alc.and  contaminate  the  soda, 

the  liquoi   i-  inn  mi.,  a  mixing  tank    B  a-  shown,  a  tittk 

of  tin-   mother. liquoi   m the  bicarbonate  of  soda  added, 

..ml  ilu-  solution  passed  through  the   settling 
shown,  where  the  calcium  salt  quickly  lettlcsi  a-  carl 
I  In    '  l.  ..I   lulpbydrsU    ..I   tods  liquor  i-  non   pi  , 
Holvays'  ..i  i.ili.'i  ordinary  carbonating  towen  II,  and  lime 
"    (•*   fl"    at    practicable  from   oxygen)    pumped 
through, 
Dec p. .-ii,. ,n  lakes  place  ai  follows  :— 

-  N 'II-  ■  ■-'■  '"    .  N        ■  1  II  ii   -■_■  \  ,11.  ..    .  -j  ,|l  -      \  ,, 

Sodium  mlphydrate  and  Hoe-kiln  gas  ami   watet 
■odium  bicarbonate  and  sulphuretted  hydrogen  and  n 


iiiln 

agitator, 


The   blowing   i-  continued   until   the   sulphur  is  almost 
completelj  eliminated  (down  to  aboul  -l  per  cent.)  and  the 

alkali    in    solution    will    fall    lo   an    aim, mil    equal    I.i   uln.nl 

SJ  pel  cent,  sodium  oxide,  the  remainder  separating  as  s,,|i,i 


P  I  -  1X1  1 


bicarbonate  of  s,„ia.     I't,,-  mlphuretterl  hydrogen  evolved 
nill  he  mixed  with  the  nitrogen  of  the  kiln  /'as,  hut  if  passed 

through  ■  column  of  aboul   80  ft.  of  li.ju.tr  will   be  t 

from  carbonic  acid,  and  will  contain  about  80pereent.nl 

sulphur,  ii.-. I  hydrogen.    If  Leblanc  vat   »: is  us,.,i  i,, 

make  the  mlphydrate,  aboul  one-half  of  Ihe  lms  evolved 
'"""  'hi  '  •''  lire  in  be  blown  Ihrongh 

the  waste  oream,    The  other  lialf  goes  .lir.-.-i  to  the  gas- 
holder for  rabsequeDl  combustion  and  recover]  of  mlphur, 
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When  the  decomposition  in  the  carbonating  towers  is 
completed,  the  contents  are  blown  on  a  filter  1)  to  separate 
the  solid  soda  hiearhonate,  which  is  freed  from  mother- 
liquor  as  perfectly  as  practicable,  say  1)}'  a  centrifugal 
machine  or  vacuum  filter,  and  roasted  to  soda  ash. 

The  hiearhonate  is  very  pure,  as  may  he  seen  from  the 
samples  which  have  been  made  in  the  manner  described. 
It  requires  no  washing  to  yield  an  ash  testing  ,')8  per  cent. 
Xa,,U. 

The  filter  liquor  containing  sodium  bicarbonate,  some 
sodium  sulphate  (which  was  formed  in  precipitating  the 
small  quantity  of  calcium  sulphate  in  the  sodium  sulphy- 
drate  liquor)  and  a  little  sodium  sulphide,  may  now  he 
concentrated  either  to  obtain  soda  crystals,  for  which  it  is 
very  suitable,  or  to  a  strength  equal  to  about  1-1  per  cent. 
Na.20,  when  it  is  placed  in  the  carbonating  towers  again 
and  blown  with  kiln  gas  until  the  alkali  in  solution  falls  to 
3t  per  cent.  Xa20.  Three-fourths  of  the  remaining  alkali 
will  thus  separate  as  solid  bicarbonate,  and  the  final 
mother-liquor  is  used  for  neutralising  salt-cake  solution,  and 
for  precipitating  dissolved  calcium  sulphate  as  described. 

Various  impurities,  such  as  salt,  from  the  salt-cake  will 
gradually  accumulate  in  the  mother-liquor,  and  after  going 
two  or  three  times  round  the  cycle  it  will  be  advisable  to 
hoil  it  down  to  complete  dryness,  and  sell  as  48  per  cent, 
ash. 

If  the  liquor  in  the  carbonating  towers  is  kept  at  a 
temperature  of  about  140'  1'.,  the  absorption  of  the  carbonic 
acid  gas  is  more  rapid,  and  the  bicarbonate  is  denser  and 
more  easily  separated  from  the  mother-liquor.  This,  1 
think,  is  due  to  that  temperature  being  about  the  critical 
point  of  formation  and  decomposition  of  bicarbonate,  ami 
that  it  keeps  splitting  up  into  neutral  carbonate  and  carbonic 
acid  gas  in  atomic  form,  and  reforming.  This  may,  or  may 
not  be  the  correct  explanation,  but  we  have  ohserved  that 
the  decomposition  is  quicker  at  the  temperature  named. 

The  manipulation  of  the  various  solids,  liquids,  and  gases 
will  perhaps  be  more  clearly  followed  from  the  sketch  of 
the  plant  before  you.  1  have  placed  all  the  various  vessels 
in  a  line  for  the  better  exhibition  of  them,  but  you  will 
easily  understand  that  they  may  be  placed  in  any  convenient 
position  for  actual  work. 

Having  described  the  working  of  the  process,  I  will  now 
enumerate  the  raw  materials  and  the  finished  prodncts, 
giving  quantities  of  each. 

The  raw  materials  required  are  sail  and  sulphuric  acid 
(producing  of  course  salt-cake  and  hydrochloric  acid),  lime- 
stone and  coke  (producing  CO.,),  and  l.eblanc  vat  waste 
i  producing  calcium  sulphvdrate). 

From  these  materials  we  obtain  caustic  soda,  bleaching 
powder,  sodium  carbonate  (as  ash  and  crystals),  calcium 
sulphate,  lime  and  sulphur. 

As  we  are  all  familiar  with  the  manufacture  of  caustic 
soda  and  hleaching  powder,  I  need  not  further  mention 
them,  but  deal  with  the  soda  ash  and  by-products  only. 
For  every  ton  of  soda  ash  manufactured  we  require  : — Salt- 
cake,  28  cwt. ;  limestone,  22  ewt. ;  coke  31  cwt. ;  l.eblanc 
vat  waste  60  cwt.;  and  of  course  fuel,  about  two  to  three 
tons.  From  these  quantities  we  obtain  soda  ash,  20  cwt. ; 
sulphate  of  lime,  30  to  34  cwt  ;  sulphur,  o  cwt,  and  lime, 
13  cwt. 

£  s.      . 

t'.istof  makinjr  2Scwt.  salt-cake  and  its  hydrochloric 

acid  at  35*.  per  ton  salt-cake 5    it    o 

,.       making  calcium  snlphydrate  from  waste i>    -    •; 

fuel,  2i  tons  at  7* "IV    6 

limestone  ami  coke it    s    n 

.,       wages 1    2    0 

Packages 1    '1    0 

Total  cost  for  materials  anil  labour I!    •!    0 

Producing  1  ton  soda  ash  58  per  cent,  at  IS*.  $./.  per 

unit 6  13  0 

1  ton  VI  cwt.  pearl  hardening  :it  •!!.  per 

ton :l    4  a 

S  cwt.  sulphur  at  4J.  15*.  per  ton l    'i  0 

i,         1 5  cwt.  lime  at  12*.  per  ton 0    9  0 

„        48  cwt.  hydrochloric  acid  at  6r7.  per  cwt.  14  0 

Value  of  prodncts V2  v\    9 

Less  si  per  etSt 0   8   9 

12    5    o 


To  the  above  account  of  cost  must,  of  course,  he  added 
depreciation,  f.  o.  h.  expenses,  &e.  Probably  aboui  2s. 
should  be  deducted,  on  the  other  hand,  for  "discount  or, 
raw  materials. 

It  has  been  mentioned,  as  a  drawback  to  our  process, 
that  we  make  a  very  large  quantity  of  hydrated  calcium 
sulphate,  or  pearl  hardening,  and  as  the  market  for  this  is 
somewhat  limited,  that  it  would  he  difficult  to  dispose  of 
all  we  make  at  the  market  price  of  this  material,  viz.  3/.  j.*. 
per  ton.  1  regret  at  the  moment  1  am  unable  to  state 
exactly  what  the  consumption  of  pearl  hardening  is,  but 
I  know  it  is  very  considerable,  and,  like  most  other  things, 
will  increase  if  the  cost  decreases.  There  is,  however, 
another  unlimited  outlet  for  this  article  for  dressing  calicoes 
and  other  piece  goods,  for  which  China  clay  is  at  present 
used.  As  you  are  aware,  the  value  of  good  white  China 
clay  for  this  purpose  is  35*.  per  ton  ex  quay  Runcorn.  As 
I  have  only  valued  the  calcium  sulphate  at  40s.  in  the 
figures  I  have  read,  I  am  no  doubt  well  within  the  limit  of 
its  value.  I  might  just  add  that  there  is  also  a  large 
amount  of  sulphate  of  lime  used  as  plaster  of  Paris.  Under 
these  circumstances,  I  think  the  disposal  of  it  would  he  no 
very  difficult  matter.  In  point  of  colour  and  cost  it  will 
hold  its  own  against  any  pearl  hardening  in  the  market. 
As  we  can  afford  to  throw  it  away,  and  still  have  a  margin 
of  profit  equal  to  ammonia  soda,  it  can  certainly  compete 
with  both  (  hina  clay  and  plaster  of  Paris. 

1  will  now  proceed  to  mention  some  of  the  advantages 
our  process  has  over  those  at  present  in  operation. 

In  the  first  instance,  as  you  have  seen,  it  is  entirely  a 
wpI  process.  There  is  no  furuacing  in  connexion  with  ii, 
except  in  the  final  finishing  of  the  soda  ash.  You  are  all 
aware  that  furuacing  operations  involve  loss  of  soda,  bv 
volatilisation,  mechanical  carriage,  formation  of  insoluble 
salts,  and  incomplete  conversion.  These  various  losses 
amount  in  the  I.ehlanc  process  to  about  15  per  cent,  of 
the  total  soda. 

In  our  process  there  are  none  of  these  drawbacks ;  the 
liquors  are  well  under  control  during  the  whole  manipulation. 
They  are  easily  tested  and  mixed  in  the  propei  proportions. 
Any  mistake  can  be  quickly  detected  by  testing  and 
immediately  rectified  ;  so  that  good  results  are  not  entirelv 
dependent  on  the  care  and  intelligence  of  workmen.  We 
thus  get  a  much  larger  yield  of  finished  soda.  We  also 
get  purer  liquors,  and  consequently  a  purer  finished  product. 

We  have  no  offensive  waste  material  as  produced  by  the 
l.eblanc  process.  This  waste,  instead  of  being  a  nuisance 
becomes  a  source  of  profit  to  that  patient,  long-suffering 
beast  of  burden,  the  alkali  manufacturer,  by  this  process, 
as  not  only  does  he  recover  the  sulphur  but  also  utilises  the 
calcium  contained  in  the  waste,  reducing  it  to  about  one- 
half  of  its  original  weight,  the  remainder  being  quite 
innocuous  and  inoffensive. 

The  Chance-Clans  process  recovers  the  sulphur  from  the 
l.eblanc  waste,  as  you  know,  but  in  a  different  manner, 
and  with  an  expenditure  of  material  which  we  save. 

All  the  carbonic  acid  gas  used  in  that  process  to  eliminate 
the  sulphur  is  lost,  and  also  all  the  calcium  of  the  waste, 
these  uniting  together  to  form  a  large  quantity  of  carbonate 
of  lime  sludge,  so  increasing  the  original  weight  of  waste 
very  considerably,  instead  of  decreasing  it  by  about  one- 
half,  as  we  do. 

The  carbonic  acid  gas  which  we  use  eliminates  the 
sulphur  indirectly  from  the  waste,  but  never  comes  directly 
into  contact  with  it.  It  all  goes  to  unite  with  soda,  and 
is  utilised  except  inevitable  losses  in  transmission,  and 
reappears  in  the  finished  ash. 

The  calcium  united  with  sulphur  in  the  waste  is  also 
rendered  soluble  and  made  use  of  by  us  as  a  carrier  For 
sulphuretted  hydrogen,  and  as  a  reagent  for  separating  the 
fixed  sulphuric  radicle  from  sulphate  of  soda,  replacing  it 
by  the  displaceable  sulphuretted  hydrogen,  and  finally 
appears  in  one  of  the  finished  products. 

The  direct  sulphide  process,  which  I  have  already  alluded 
to,  also  utilises  the  carbonic  acid  and  the  lime  from  the  kiln, 
but  the  formation  of  the  sodium  sulphide  is  brought  about 
by  a  furnacing  operation  at  a  high  temperature,  and  it  is 
well  known  that  the  conversion  is  not  complete,  that  there 
is  destructive  action  on  the  furnaces  :  this  has  been  lessened, 
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led,  bj  the  addition  •  •!    salt.     Bol  tbeyield  ■■>   -••''■' 

l  ,    pool  ilir..ut'li  losses  before  mentioned  as  being 

i.-.p:«r..l.l.  in. i, i  ..  furnacing  operation,  uid  the  added  -:ili 

iim  part  iii  the  chemical  reaction. 

Hi.-  sulphuretted  hydrogen  obtained  bj   out    process  is 

,.|...   stronger,  as   ».•   Iiav  a    sulphydrute   containing   two 

equivalent!   of   sulphur   instead   of    a   sulphide    with    one 

equivalent,  the  amount  of  dilucnl  nitrogen  l«-ln|_.  practically 

the  name.     Our  gas  i-  consequently  moreeasilj  treated  for 

-nl|.liiir  recovery. 

\\ .  claim  advantages  ovci  the  ammonia-soda  method  in 
thai  ire  tute  no  expensive  carrier,  and,  having  no  ammonia, 
1  11-  expense  and  losses.  We  have  no  distil 
lution*  to  "perform  to  rendei  out  carriet  re-available,  and 
save  on  thin  account  a  large  amount  dI  fuel.  vY<  also 
1. 1. tain  ili.-  chlorine  of  the  -alt  a-  hydrochloric  acid,  and  i  an 
llm*  make  bleaching  powder  and  other  chlorine  compounds, 
in.  h  has  nol  y.-i  been  commercial)}  accomplished  by  tliat 

|.l  IH-.-— . 

\Yt  lii-i  use  the  carbonic  acid  gas  to  produce  bicarbonate 

:  In  the  carbonaiors,  and  I  would   a-k  you   to  notice 

particularly  thai  here  we  differ  from  the  ordinary  ammonjuv 

soda  |.r ■--,  inasmuch  an  we  gel  the  whole  of  the  solution 

..I  Kodiiim  sulpbydrate  as  bicarbonate  quite  free  from  con- 
tamination «i'li  ammonia  and  -alt:  it  then  onlj  want- 
drying  to  be  ready  for  the  market  at  bii  urboxati  or  soda 
ash,  whereaa  an  an  olntion  onlj  yields  abool  two- 

ilnr.l-  of  the  -alt  a-  bicarbonate,  and  even  thai  it  contami- 
nated with  1  '  to  B  per  at  in. nia,  I.,  -i.l.--  -alt.  The 
-.1I1  I1.1-  to  be  washed  onl  an. I  carries  with  it  a  considerable 

quantitj   of  tli.-  l.i. -arli.  ma  i.-.  which  is  returned  to  the  -till  with 

ammonium  chloride,  ami   Bnally    passes   down   tin-   sewer, 

\  1 1 .  r  .ill  t  Iii  -  i-  .1 1  the  remaining  bicarbonate  still  contains 

1    per  cent,  NH.,  which  has  t"  be  recovered  by  a  drying 

.    which    i-    |H-rlia|.-    on.-    of   tin-    most     dlfficull    anil 

expensive  operations  in  tin-  whole  cycle.  Then  our  ml- 
phuretted   hydrogen,  instead   "i    idlj  passing  on  from  the 

carbonatoni  to  the  gas iters,  1-   made  t"  perform  .1  useful 

operation  in  the  journej  and  produce  calcium  sulphydrate 
for  future  use.  It  i-  true  tlii-  throws  a  little  extra  pressure 
on  ilu-  blowing  engine,  bul  ihi-  never  exceeds  15  to  20  lb. 
on  tin-  square  nch.  Most  ..1  you  knon  tin  cost  ..1  working 
at  thi-  extra  pressure  is  vcrj  littli  compared  to  blowing 
team  direct  into  a  column  of  liq ■  foi  distilling.     I  ma] 


-..\  thai  I  doubl  whether  thi-  extra  pressure  i-  a  cosl  al  all. 
a-  it  -o  improves  the  absorption  of  carbonic  a. -i.l  in  the 
carbonaiors  thai  it  seemed  to  me,  during  tin-  trial  I  bad, 
that  It  was  a  decided  gain. 

I  will  mm  oonolude  this  papa  by  onlj  one  01  two  further 
remark*. 

1.  This  process  want-  no  great  onrtaj  of  mane]  for 
plant,  an. I  does  not  in  anj  waj  npsel  an  ordinary  liebtanr 
work-.  Anyone  having  a  Chance  planl  want-  nothing 
more  than  a  few  Solva)  towers  and  ..1.1  boiler  RheTts  foi 
nettling  tank-  to  enable  him  to  enter  into  competition  with 
ammonia  -...la.  ami  win  the  race  even  without  counting  his 
piotit-  ..11  bleach. 

B  Phe  reactions  are  broughl  about  easily.  There  i>  no 
long  continued  waiting  on  gases  ..1  solids  to  perform  their 
w.uk.  I'h.  lit-i  ami  fundamental  pari  of  tin-  process, 
making  calcium  sulpbydrate,  goes  on  ju-i  a-  surely  as 
melting  snow  in  hot  water.  Tin-  second,  precipitating 
calcium  sulphate  from  the  liquor,  takes  place  within  two 
or  three  miuutes  from  mixing.     The  third,  precipitating  the 

in.  .ol .it.,  goes  on   rapidlj   ami  smoothly,  even   mon  -•• 

than  working  with  ammonia  ami  suit,  I  think.  There  are 
no  expensive  materials  to  In-  losl  by  evaporation  or  othi  1 
wise.  There  is  no  severe  action  on  tin-  vessels  employed, 
so  fur  u-  I  have  seen.  As  ull  tin-  operations  are  performed 
w.i  ami  .ol. I,  except  a  little  evaporation  of  liquors  ami 
bicarbonate  drying,  I  think  tin-  wear  ami  tear  on  plum  will 
I.,    reduced  to  a  minimum. 

;:.  Ih.  1.-  are  none  of  the  usual  engineering  difficulties 
■unrounding  tin-  process;  anyone  with  ordinary  intelligence 
may  erect  tin-  ptant,  aud  depend  on  its  working  satisfactorily . 
All  that  i-  necessarj  i-  1..  beleot  a  pieee  of  ground  where 
good  foundations  can  he  got  for  the  oarbonatilig  tow.  r-  It. 
Vou  an-  aware  that  tin-  difficulty  to  gel  good  ground  for 
erecting  ammonia-soda  work-  !-  verj  great,  a.-  u  sapplj 
..I  brine  musl  be  bad,  and  unfortunately  that  very  flow  of 
brine  is  liable  t"  undermine  the  works,  and   keeps  one  In 

!   tin-  wholr  thin;:  i-.iniiiig  down  lik.-  a  pa.-k  of    .-ar.l- 

anv  daj .  That  process  also  wants  an  unlimited  supply  of 
cold  water,  which  i-  nol  always  available  in  a  oonvenienl 
|ni-iti.in  fin  tin-  best  ground  to  he  aalected.  This  ktcn 
supply  <>f  cooling  water,  ami  the  expense  of  pumping  it,  i> 
quite  unnecessary  in  our  process 


'•in-  1 f  '."  per  ..-nt.  carbonated  ash  requires: — 


.11  wlphydrate  it  is.  per  cent,  sulphur  . 

N.-I111  nl 


Water  solidified  with  oakHiim  mlphate  

Iphydral 

SodlUI  III.  r-li.tii>r  I 


...  - 1 1 1 1 . 1 1  > .  1  r  .  lating  with  kiln  irn> 

Water  •oUduVd  with  bioarbooali  

MotbrHlquor  Mt  in  htrarbnnah  


iporat*  from  i-i  1  1,1.  ... 

Hodluia  lulphydrats  tor  .  irbonatins)  wiili  kiln  ca- 

iii  bicarbonate  it  .  

Mntli.  r-IU|ii..r  l.-ri  .  ,11. .n» 


1    .  .1  1  1  1.  .ihi  ,.,i|.i,ii.     - 

olsl 


(tallou*. 


Itll 


1,488 


|,4O0 


880 

HI 


I     - 
^  ielda  calcium  -nl|ih:ii.- ByBffl 


it  sulphate st 

1.1... 
v..  1.1-  'i.jii  iiiiaiin.iiat.-  ..r  1,407  sah  .-■.  par  ..nt. 


luteal     i'.ii 
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Cost  or  Raw  Materials  for  1  Ton  Ash  and  By-products. 
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Leblanc  Process. 

Ammonia  Soda. 

| 

Haddock  and  Leilli. 

! 

Sail-cake 

£  s.   d. 

2  16    0 

1     1     0 
0    !l    0 
0  15    S 
"     7     (i 

f  s.    ,/. 
0    1    « 

ii    7    G 

0  13    U 

1  II    « 

o  12   a 

0     7    6 
3     2    6 

Salt-cake 

£  $.    *l. 

i»  17    0 

Fuel   

1     -Z    li 

5    9    2 

| 

0    2    0 

Value  ox  1  Tun  Ami  and  By-products. 


Leblanc  Process. 

Ammonia  Soda. 

Haddock  and  Leilh. 

1  Urn  ash  

£  s.    il. 
fi  13    ii 

1    ii    0 

£    8.     il. 
fi  13     U 

t    S.     ll. 

IIU  

Less  3,  per  cenl 

1  ton  lBowt.P.H 

l   3   g 

1    i    II 

Less  SJ  per  ce.nl 

7  19    0 
0    5     6 
7  13     6 
5    9    2 
2    4    i 

fi  13    0 

II      1     Ii 

Less  3-i  per  cent 

12  13    9 

II    8    ',l 

fi    8    6 
3    2     0 

12    5    0 
6    2    0 

3    6    0 

6    3    0 

Discussion. 

The  Chairman  said  (bat  the  paper  was  an  important  one 
and  of  very  great  interest  to  those  engaged  in  the  alkali 
manufacture-i  and  could  lie  well  discussed,  tirst  as  regards 
the  general  chemistry  of  the  process,  respecting  which  there 
would  probably  not  be  much  difference  of  opinion;  next, 
the  practicability  of  carrying  out  the  chemical  reactions  on 
a  manufacturing  scale  ;  further,  whether  the  manufacturing 
operation  could  be  made -a  monetary  success;  and,  lastly, 
how  far  the  process  could  be  grafted  on  to  existing  processes 
or  how  worked  as  ipiite  an  independent  operation. 

Dr.  S.  G.  IJawson  thought  that  much  too  high  a  price 
<\ah  allowed  for  the  sulphate  of  lime  obtained  in  the  new 
process.  In  a  works  in  which  he  had  been  interested  at 
one  time  at  St.  Helens,  they  bad  prepared  this  substance 
at  his  suggestion  by  mixing  together  the  waste  liquors 
from  the  Weldon  and  wet  copper  extraction  process.  The. 
resulting  product,  which  was  contaminated  with  a  little  iron 
mechauicalh  carried  down,  was  washed  with  the  dilute. 
hydrochloric  acid  from  the  condensing  tower  attached  to 
the  copper  plant.  All  these  raw  materials,  therefore,  were 
waste  products  and  were  beiug  run  away  in  immense 
quantities,  and  the  only  expense  incurred  in  the  formation 
of  the  sulphate  was  in  running  together  and  mixing  the 
solutions  and  then  washing  the  precipitate.  It  would  easily 
be  seen  how  small  this  was.  and  yet  so  nominal  was  the 
price  of  the  sulphate  that  with  all  these  primary  advantages 
no  market  could  be  found  for  it  in  quantity.  Still  less  would 
this  be  the  ease  with  the  enormous  production  which  a  general 
adoption  of  the  process  described  in  the  paper  would  entail. 
Mr.  Leith  stated  that  the  pearl  hardening  was  used  both 
for  sizing  paper  and  calicoes,  though  the  least  trace  of 
sulphide  left  behind  in  it  would  spoil  it  for  these  purposes, 
and  that  it  could  also  be  utilised  in  the  manufacture  "I 
plaster  of  Paris.  Had  this  latter  outlet  actually  been  tried 
in  practice,  or  was  it  only  an  hypothesis  ?     He  himself  had 


attempted  to  burn  it  for  this  very  purpose,  but,  owing 
perhaps  to  the  semi-crystalline  condition  in  which  the 
sulphate  was  precipitated,  the  experiments  had  always 
been  failures  in  his  hands.  The  plaster  always  remained 
friable  instead  of  setting  hard  when  mixed  with  water.  He 
did  not  think  that  the  calcium  sulphate  should  be  looked 
upon  as  a  source  of  revenue  at  all;  anyhow  it  would  be 
safer  not  to  do  so  for  the  present. 

Dr.  I''.  Hlim.u  said  that  in  discussing  the  process  if 
would  lie  convenient  to  do  as  the  Chairman  had  suggested, 
and  to  take  the  chemical  reactions  first.  There  would  not 
be  many  chemists  who  would  rind  fault  with  the  process 
from  that  point  of  view.  The  process  of  Messrs.  Haddock 
and  Leith  was  one  of  those  which.  as  Mr.  Leith  had 
expressed  himself,  attempted  to  remove  tin-  sulphur  from 
the  sulphate  of  soda  by  means  of  lime  in  the  wet  way,  and 
was  perhaps  the  most  ingenious  of  them.  Main  chemists 
had  attempted  to  eaustieisc  sulphate  of  soda  directly  by 
lime,  when  sulphate  of  lime  was  expected  to  result  ;  but 
these  processes  failed  owing  to  very  incomplete  reaction. 
Two  years  ago  the  Society  had  before  them  another  process 
of  similar  character,  the  one  invented  by  Mr.  Staveley.  In 
that  process  a  solution  of  sulphate  of  soda  was  treated 
with  lime  and  phenol,  the  latter  substance  bringing  the  lime 
into  solution  as  phcnolate  of  lime,  and  the  phenolate  of 
lime  decomposed  the  sulphate  of  soda,  producing  sulphate 
of  lime  and  phenolate  of  soda,  which  in  its  turn  was  decorn 
posed  by  carbonic  acid. 

In  the  process  just  described  by  Mr.  Leith  calcium 
siilphvdrate  was  the  alkaline  lime  salt  about  to  he  used  to 
decompose  the  sulphate  of  soda.  The  only  question  arising 
was  how  far  was  the  decomposition  complete,  how  great 
was  the  solubility  of  sulphate  of  lime  in  sodium  siilphydrate 
solution  ?  That  would  no  doubt  depend  greatly  upon  the 
concentration  of  this  solution,  the  more  water  it  contained 
the  more  sulphate   of  lime  would  be   dissolved.     He  would 


--' 
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have  some  information  u  to  how  fur  the  reaction 
i    calcium    sulpbydrate   ami    sulphate   of    soda   was 
■  omplete. 

Then  the  sulphydrate  nf   soda  m  to   be  treated  with 
carbonic  acid  lm-. '"  convert  ii   into  bicarbonate  o 

Iphnrettad  hydrogen.     Hew  again  the  question  arose, 
to  what  extent  could  toe  sulphuretted  hydrogen  be  tamed 
ould  they  remove  the  whole  of  llic  sulphur  From  the 
Koltition,   o(    how   much   sulphide  would   be   left?    From 
.-.iiii.ii-   which   had   been   made,  i'   was  known  that 
Milpbys  dium   was  not   ,.s  easily  decomposed  by 

,  ,hIm.i  |phi  'lr.tr.  of  calcium. 

I  .-.kinv'  at   Mr.  1  •  i»li'-   figures  be  found  that  IS 
Inn.    «ir,  produced   pel  nt.  ash,  aud  from 

.t..|   that  Messrs,  I.i  nil  and  Haddock  expected 
I  ...i  absorption  "i  carbonic  acid. 

By  tin-  pn  irl sting  they  would  bavt  a  certain 

,.n nt  i.i   biearbonati  ol   soda  produced,  ■"<>]  the  question 

i-,  what  would  bee of  the  fro  sulphut  which  was 

originally   contained  in  the  waste,  and  which  passed   into 
...inn. .11    ,i-    polysulphide  ?     Thai    quantity    «.i-    usually 
•  in,ik>-  him  think  that  the  ash  made  from 
tin-  bicarbonate  would  not   bi  ueiit-ashal   all,  but 

would  |m-  inn.  Ii  weaker,  owing  also  to  the  lime  precipitated 
from  mi \  sulphate  nt  lime. 

Having  produced  a   bicarbonate,  they  had  left  a  solution 

till  containing  bicarbonate  of  soda,  also  any   sulphate  of 

.-Ii  dm  to  incompleti  decomposition,  and  also  tin  common 

■  nt. him. I   in    tin    udt-cakc.     I'hi-   solution   must    be 

boiled   down  lo  make  soda  ;i — 1»  also,  and  this  would  not 

yield  soda  ash  ol  S8  pel  cent,     looording  to  Mr.  luith  the 

a  -iiij. liylr.it.    notation  contained    16    pet   cent,  nt 

sulphur.     He  did  mi'   know  what  strength  "i    sulphuretted 

I  m|.  I.,  itli  would  bavi  nt  hwdisposal,  but  such 

t  in  tbi    <  li.in.  •  process  would  hardly  yield  a 

...luiiiiii  ...  rich  in  sulphur,  but  the  solution  would  contain 

indy  about  IS  to  IS)  pet  ccut.  ol  sulphur.   Without  touching 

this  point   ' dosely  be  could  only  say  that,  having  been 

allowed  to  set   Ml    Leitb's  test  sheets,  hu  did  not  think  that 
■ .  i.t.  ol   sulphur  would  In  obtained  regularly.     A- 

hi  1*1  rcmcmbei  the  highest   perccutagt  had  been 

i  in.. u  oftcu  ii  --.  -"  tli.it  ih.  amount  of  watei  which 
bad  lo  bi  evaporated  was  very  considerable. 

i.  reactions  did  go,  they  do  doubt   took  place 
a-  Mi    1. 1  nli  li.i. I  ulstcd. 

Looking  at  tb<  practical  aspect   ol   tin    process,  il   struck 
him  "ii  looking  ovei  the  profit*   to   be    made   by  the  new 

pi thai  not  mill,  tn , i — t  manufacturers  stop  'li.it  stupid  ok) 

I..  Klin.    |»rocc*M,  which  only  realised  2f.  per  ton  of   ash,  but 

Irunner,  Mond,  an. I  Co.  must  nut  look  lo  any  i ol 

thcii  splendid  dividends,  particularly  when  they  rcmt  mbered 
^  I  r     l.»  ith'a   warning  about  tin-  liability    of   the   works    t" 

tumbledown  any  n nt:  they  must  nil  ofthem  immediately 

adrtpl  tli.«t   beautiful    pmccs*    of  Mr.   In-i'h   which  brings 

,    ■  Ion  "i    i-li  profit,  and  if  Mi  ssrs.  Bn t,  Mond, 

i  i  a  can  pay    handsome  dividends  on  a  pi. .tit  of3F.  6s., 

nliMt  m. nl. I  Messrs,  Haddock  ami  Lcitn  be  likely  to  'l"  with 
the  6f, 

II.    wished  t"  soon  with  how   many  tun"  of  ash  these 
Ini.l   actually    been  obtained  (     He  was   afraid  the 

nil.  nliitiMi.-  ".I rv  tl lical  than  praetical.    Thus  fur 

instance   at    tin-    top  of   tin    li-t    the  la-Hum-   process  was 

i  with  '_■'.  I-  cake  whilst   tin   Haddock  ami 

l.ii'i  pi waa  obarged  with  only  '-•/.  9s.,  a  diffcrc of 

lit   ulv    |  I   |k  r  .  .  nt    |    that  in'  ant   li«.  In-*  «.f    -alt  enke  nf    any 

kind,     Looking  lowci  down  they  found  a  credit  to  LeblaiM 
i.. i  hydrochloric  acid  of   I'  '•■  ami  one  to  tin   l*eith 

and  Haddock  isn i  I/,  Is.     How  was   it  ili.it   tl 

i  .,k.  a-,  'I  in  the  I.,  itl'  .in- 1  lluddock  process  procluced  more 
in .Ii.m  hi. >ti.    ii.  1. 1  tl., in   il..    -ult  cake  used  in  the  I 

process  -     li igaiit  '"    round  thai   -  iidiuary 

suit  cake  would  prudui  ■   theoretically  .  lactfy  I 
sidphat  i.  .in.  i|  ii.  il,.   Haddock  and  Leith  | 

\-    In    Inn!    -t.it.  •!   I..  t..i.  .  il alculatiou*    were     more 

in.  .■!•  ii.  al  tin m  ill.  i' -nli-  .a  |-i,i. 'i.  nl  working,  and  the 
u  li.il.  process  seemed  to  him  lo  lum  really  upuu  the  value 
.i  1 1.,  j..  ml  li.tnl.  ning      raking  th 

iben  ■,  xln.lt     .-     i. nit    a   It'll I.      tli. in    ||„ 

profit  shown  for  tl*  I..  LI | But  as  Ml   Lcithhad 


pointed  nut,  his  process  depended  ui>oii  the  Leblanc  process, 
ami  only  about  luilf  the  ash  would  Ik-  made  by  hi*  own 
process,  and  therefore  it  was  necessary  to  average  the  two 
profit-  whatever  they  might  be. 

In  the  Leblanc  process  carbonate  of  -nda  was  at  once 
obtained  from  sulphate  of  aoda  by  beating  it  with  limestone 
and  sla,k,  and  the  fuel  used  at  the  same  time  evaporated 
the  resulting  solution  of  carbonate  of  soda, 

In  the  Leith  ami  Haddock  process  the  limestone  had  to 
in-  decomposed  in  b  lime  kiln,  the  carbonic  acid  bad  then  to 
be  pumped,  at  great  cost,  to  the  soda,  and  the  sulphur  had 
in  be  pumped  to  the  lime.  That  operation, he  was  satisfied, 
would  be  very  costly.  Mr.  Leith  seemed  '"  make  very  tittle 
"1  the  ad.liti.Mi.tl  pressure  which  he  had  to  employ  to  forei- 
tin  sulphuretted  hydrogen  into  the  lime.  In  widnea  great 
trouble  bad  been  experienced  with  taps,  and  it  was  ilirticult 
tn  prevent  them  leaking  -mil  creating  b  nuisance.  They 
were  working  generally  under  10  lb.  pressure.  He  was  afraid 
that  when  working  under  Go  lb.  pressure  the  difficulty  would 
be  very  greatly  increased, 

The  Leblanc  process  produced  a  soda  solutiou  containing 
about  300  grms.  per  litre  ol  soda,  and  this  was  evaporated 
with  waste  heat. 

The  Haddock  and  Leith  process  produced  a  solution  of 
only  70  to  100  grms.  per  litre,  according  to  the  strength  of 
the  sulpbydratc  of  calcium,  and  would  require  special  fuel 
fin  evaporating  this  weak  solution.  He  was  afraid  it  would 
1..  weaker  -till,  fcr  there  were  so  many  things  tn  wash. 
There  was  tin  sediment  from  salt-cake  to  wash,  there  was 
th,  residue  of  the  vat  waste  to  wash,  ami  tin-  pearl  bardeniug 
would  require  considerable  washing.  He  doubted  whether 
all  these  washings  could  be  used  in  the  process,  and  whether 
a  great  ileal  nf  this  wash  water  would  not  require  evaporation 

linn  tin-  la  1. 1. mi  process  produced  -alt-  containing  I* 
pet  cent,  of  soda,  which  had  to  be  calcined,  while  a  great 
deal  of  the  soda  in  the  la-ith  ami  Haddock  process  am 
obtained  a-  a  bicarbonate  precipitate  of  only  -H  pet  cent, 
soda.  This  also  required  calcination,  and  was  known  to  be 
much  more  costly  for  finishing  than  ordinary  salt-. 

He  did  not  see  mw  Mr.  Leith  could  arrive  at  auch  enormous 
profits)  they  were  derived  chiefly  from  the  lime  ami  thr 
pearl  hardening.  The  latter  would  have  to  he  alssolutely 
pure  if  it  must  fetch  the  price  stated.  He  doubted  wbetbei 
ii  would  i„-  absolutely  pure  absolutely  free  from  sulphides, 
iron.  &c.  ami  he  was  very  much  more  afraid  that  the 
consumption  would  be  very  small.  Il  it  bad  in  be  thrown 
away,  it  would  lie  equally  heavy  a-  alkali  waste.  He  •  I i •  I 
not  Foresee  any  great  future  For  the  process,  ami  doubted 
whether  it  had  any  advantage  ovei  tin-  Leblauo  process, 

Mr  I  <  uuci  ilre"  attention  to  the  faol  that  according  tu 
Mr.  Leith's  Hgurei  il  percent,  nf  the  alkali  produoed  hail 
lobe  made  by  tin-  old  process,  whieh  would  protaMtiotiafwy 
lessen  tin  profit  mi  tin  intal.     With  regard  to  pearl  harden 

ing,  in. nt  th.  little  e\|.i  lieuee  In-  had  he  «a-  led  in  bolien 
that  it  would  I"  difficult  of  -ah  .  ami  that  if  all  the  sulphuric 
acid  employed  resulted  in  pearl  hardening  much  of  it  would 

have  In  pi  to  tin-  waste  h.-ap. 

Di    I     I.  Hi -i  remarked  that  he  hail  tried  an  experiment 
tiding    tin-  precipitation  of  calohrm  sulphate  From  tin 

BuTphydrale  liquor,  ami  tn I  that  it  gave  beautiful  long 

tin.  needles,  ouly  slightly  coloured)  tin*  wen  quite  -ilk\ 
.iii.l  very  quickly  washed  ekjan.     He  wished  in  know  what 

aninuiit  nf  solium  sulphide  wa-  i  niilaineil  in  the  bteatlmmiti  . 

ami  what  p.  sulphate  tin-  gave  on  earoining)1 

Mr,  \tii,  thought  there  waa  vary  little  to  add  lo  the 
critical  remarks  u>  which  Dr.  Hurler  treated  the  process  ut 
question i    but    be   would    emphasis*    ju-i    one    point    tu 

pailiiiil.n       the  loss   of    alkali    eau-eil    by    the    aeliiut    nl    lit. 

oxygen   ol    the   limekiln   gases  on   a  solutiou   of  sodium 

siilphwlratt,  owing  to    the    t i.tlimi    ol     bi  pn.iilp  In!,-,  \e. 

This  oxygcu  is  a  varying  quantity,  but   shuuM   it  rise  up  to 

I I      It     WOUld    i  aii-i     a    -.rii.li nf    alkali. 

• utiug  cerfa y  lo  20     26  per  ceul.  ol  lire  total.      I 

|- "i  ■••"!-'    b  i i   m a  t..  in-  overlooked,  especially  in  a 

hKh  claims  advantages  ut   the  yield   of   alkali  in 
eomparison  wkh  tin   Leblanc  process.    It  is  also  intended 
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to  add  salt-cake  to  a  solution  of  calcium  sulphydrate,  then 
to  allow  the  whole  to  settle,  draw  off  the  clear  liquor,  and 
filially  to  run  the  gypsum  on  to  filter-beds.  This  is  an 
operation  which  would  be  accompanied  with  a  considerable 
escape  of  sulphuretted  hydrogen,  and  such  as  would  give 
rise  to  difficulties  in  practical  working. 

Mr.  Haddock  replying,  said  that  as  the  process  had  been 
already  fully  described  as  far  as  Mr.  Leith  and  he  could  see 
it,  he  would  not  go  further.  Dr.  Kawson  had  mentioned 
the  expense  of  making  pearl  hardening  from  the  waste 
liquors  of  chemical  works,  and  the  difficulty  in  selliug  it. 
So  far  they  had  not  been  able  to  make  it  pay,  and  they  could 
easily  understand  why,  because  a  series  of  operations  had 
to  be  gone  through,  and  a  considerable  amount  of  impurity 
to  be  removed  to  get  pearl  hardening  only.  Dr.  Hurter  had 
asked  how  much  calcium  sulphate  solution  was  contained 
in  the  liquid:  A  sulphate  of  soda  in  liquid  containing 
10  per  cent,  of  soda  would  dissolve  -55  per  cent,  of 
t  'aS<  )4  2  HoO.  If  liquors  were  taken  on  the  strength  of 
figures  in  the  tables  it  would  amount  to  2  per  cent,  of  the 
total  salt-cake  used.  That  is  not  lost  in  the  first  operation 
with  the  mother-liquor;  iu  their  first  operation  they  take 
back  into  the  sulphate  of  soda  solution  the  greater  part  of 
this  liqnor.  Dr.  Hurter  seemed  to  think  that  there  would 
be  a  lot  of  wash-water.  He  (Mr.  Haddock)  failed  to  see 
that  there  was.  They  had  to  wash  certain  sludge  from  the 
waste  to  wash  out  the  calcium  sulphydrate,  but  this  was 
used  to  make  another  batch  of  vat  waste  cream.  The 
sulphate  of  calcium  washings  were  used  to  dissolve  salt-cake. 
Dr.  Hurter  seemed  to  think  that  they  had  taken  theoretical 
quantities  in  their  experiments,  e.g.  in  the  pearl  hardening. 
That  was  so,  calculated  as  dry  CaS04  2  H..O,  but  Dr.  Hurter 
had  overlooked  the  fact  that  pearl  hardening  as  sold  con- 
tained 20  per  cent  to  SO  the  cent,  of  water,  increasing  its 
bulk  by  one  quarter.  If  the  price  of  the  pearl  hardening  were 
knocked  off,  Dr.  Hurter  had  said  that  would  leave  but  little 
extra  profit  over  the  Leblanc  system.  He  had  knocked  off 
3/.  4s.,  being  the  price  put  down  as  obtained  for  the  calcium 
sulphate,  but  said  nothing  about  packages  or  labour  connected 
with  the  finishing  of  this.  If  it  is  to  be  considered  as  waste 
material  then  the  labour  connected  with  it  and  the  packages 
must  he  deducted  from  the  cost  as  given,  the  two  items 
together  amounting  to  about  1/.  This  would  still  have  a 
profit  by  the  Haddock-Leith  process  under  the  most  unfavour- 
able circumstances  of  32.  l'J.s.  against  'M.  6s.  by  the  ammonia 
method,  and  2/.  4s.  id.  by  the  Leblanc. 

Mr.  Carey  thought  that  the  profits  should  be  reckoned  as 
the  mean  of  those  of  Leblanc  and  Haddock-Leith,  as  about 
one-half  of  the  soda  had  to  be  made  by  the  former  method 
in  order  to  get  vat  waste.  This  is  not  so,  as  the  figures 
given  were  for  making  soda  ash  by  the  Leblanc  method, 
whereas  it  was  proposed  to  make  no  ash  by  that  method,  hut 
caustic  soda  only,  for  which  it  is  still  the  best-known  process. 

Mr.  Leith,  in  replying,  said  that  as  regards  Dr.  Hurler's 
question  as  to  the  solubility  of  the  calcium  sulphate  in  the 
sodium  sulphydrate,  only  V  per  cent,  of  the  Former  was 
left  in  solution,  and  this  could  be  removed  as  stated  in 
the  paper.  The  liquors  operated  upon  were  brought  dowu 
to  2*1  per  cent.,  or  1  per  cent,  lower  than  stated  in  the 
paper,  but  he  was  unable  to  state  whether  it  would  lie 
profitable  to  blow  them  so  long  as  to  reduce  (hem  to  this 
percentage.  Dr.  Hurter  hail  also  pointed  out  that  from 
less  salt-cake  they  produced  more  hydrochloric  acid  than 
in  the  Leblanc  process  ;  there  was  a  slight  error  here,  and 
the  quantity  stated  should  he  16  cwt.  instead  of  IK  cwt. 
Other  speakers  had  said  that  they  were  making  use  of  the 
Leblanc  process  in  this  new  method.  In  answer  to  this  he 
mentioned  particularly  in  his  paper  that  he  had  confined 
himself  principally  to  the  treatment  of  alkali  Haste,  and 
that  he  was  convinced  that  at  the  present  moment  the 
Leblanc  process  was  the  best  for  the  manufacture  of  caustic 
soda.  The  next  point  Dr.  Hurter  had  raised  referred  to 
the  pressure  employed  in  the  vessels  containing  the  sulphy- 
drate. in  the  process  he  had  described  they  did  not 
worli  a)  anything  like  the  pressure  (40  lb.)  employed  In  the 
Chance  process  ;  they  had  left  the  pressure  behind  in  the 
carbouators  and  only  had  something  like  15  to  20  lb. 
pressure  ou  the  first  sulphydrate  vessel. 


Mr.  Auer  had  referred  to  the  removal  of  oxygen  from 
the  kiln  gases.  He  (Mr.  Leith)  had  shown  that  the  oxygen 
must  be  completely  removed;  this  was  an  absolute  necessity 
in  the  working  of  the  process. 

In  reply  to  the  numerous  statements  made  regarding  the 
saleability  of  the  pearl  hardening,  any  quantity  could  be 
sold  at  35s.  per  ton,  whilst  those  who  had  paid  close 
attention  to  the  paper  would  have  noticed  that  this  product 
might  be  entirely  thrown  away,  and  still  the  process  could 
compete  with  the  ammonia  soda  process.  Dr.  Hurter  was 
quite  right  in  remarking  that  the  sulphydrate  was  only 
15  per  cent.,  and  some  of  it  even  less  than  10  per  cent., 
but  that  was  when  working  with  the  gas  obtained  ill  the 
I'arnell-Simpson  process.  In  reply  to  Dr.  Best  he  did  not 
know  how  much  sulphide  was  contained  in  the  bicarbonate, 
but  no  sulphate  of  soda  was  found  in  the  ash,  as  tin 
carbonic  acid  driven  off  from  the  bicarbonate  decomposed 
the  sulphide  first,  reforming  carbonate.  The  result  of  the 
last  experiment  he  (Mr.  Leith)  made  was  an  ash  of  58  per 
cent.  NaoO,  which  was  very  uncommon. 

Finally,  he  would  state  that  the  process  had  only  recently 
j   been  patented,  and  they  had  only  operated  on  large  samples 
so  far  as  concerned  the  carbonating  of  the  sodium  sulphy- 
drate ;   but   the  operations   with   waste  were  conducted   ou 
a  large  scale,  50  tons  being  treated  at  a  time. 
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MR.    1\A,N    LEVEMSTEIN    IK    THE    CHAIR. 


Till-,  TKEATMENT  OF  SEWAGE. 

Bi     OEOKGE   E.   DAVIS. 

We  are  met  here  to-night  In  consider  one  of  the  most 
important  sanitary  questions  of  the  day.  To  those  who  live 
in  small  towns  situated  upon  the  banks  of  some  large  river, 
where  mills  and  factories  are  not  so  abundant  as  they  arc 
with  us,  the  population  scanty,  and  the  towns  and  villages 
few  ami  far  between,  the  subject  will  not  la- id'  such  pressing 
importance  as  it  is  in  this  part  of  Lancashire,  but  to  every 
member  of  the  population,  wherever  situate,  the  rudiments 
of  sewage  treatment  should  be  read  and  understood. 

To  no  portion  of  the  country  is  the  quest i .if  sewage 

treatment  of  more  importance  than  the  watershed  of  the 
Irwelli  Here  we  have  a  small  river  worked  a-  haul  as  any 
river  eau  be,  turned  iu  fact  by  many  operations  into  one  of 
the  vilest  streams  in  the  world,  while  those  tributaries  of 
the  Dwell,  viz.,  the   Ilk   and  Medlock  arc,  where  they  join 
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un  «ti.ain.inii.li  urn i.     foul   iii    themselves    Mian    (he 

■  if  mam  town*.     Part  "f  ilii-  foulness  arises  From 

ruw,  and  the  remainder  bom  sewage.     rVe 
ma)  pausi  I"  n  in  inquire 

Un \ i  is  81  «  kos ? 

Hi.    •  tagi  "i  manufacturing  town*  is  easil)  lew 

plated      In   -..in.    eases  the  excreuientitious   products  arc 
'i. .in   ili.-   rainfall,   tin-   sewage    propei     being 
■■  u    n.. ii.. I.  while   ili.    rainfall    is   conducted   b)    ■ 
.|.n..i.     \ -i.  in  of  sewen  into  the  nearest  river  or  water- 
Thin  plan,  which  liu*  been  styled  the  "  Menxies'1 
,.1.11.  system,"  hat  not   found  much  favour,  rlneriy 
...mi  ill  the  expense  attendant  upon  a  double  system 
..I   sewers,  but  there   is  no  doubt   it   it  a  j_'i>.nl  method  of 
dealing  »itli  storm  irater,  which  in  the  ordinary  wa)  mixes 
with   t In-   sewage  and   renden    such  -:i    tmlk    difficult   of 
treatment.     When  the  "separate  system"  i*  nut  adopted, 
sewage  and  rainfall  mix  together  and  forms  a  liquid  ol  rerj 
irregulai  composition. 

Ii  iini-t  in  ii  be  supposed,  howerer,  that  tin-  lii|iii.l  running 
from  ili.-  rain-water  sewers  in  tin  separate  system  is  an  aqua 
jitini.  Tin-  rain  and  storm-water  >-,nt  course, contaminated 
with  tin-  organic  matter  from  'l"  streets,  and  with  the  road 
detritus  which  gets  washed  down  aftei  heavy  rains. 

I"  addition  '<•  tin  foregoing,  the  sewage  of  manufacturing 
towns  often  contains  much  liquid  refuse  comiug  from  fac- 
tories, -in  Ii  as  dye  works,  print  »"iU,  papei  mills,  t., 
mi. I  chemical  works  i  in  fact,  thi  Rivers  I'ollution  Vet  oi 
i -71.  express!)  provided  that  facilities  shall  1'.-  given  for 
manufacturers  to  use  tin  rcwcji  lot  tin  disposal  of  waste 
liquors. 

\ltenl has  lately  been  drawn  to  the  provisions  of  the 

I'ulilii-  Health    Vets    Vmcndmcnl   Act  ..1   1890,  wherein  the 

Introduction  of  ilirtmr.il  refuse  into  tin    sewers  i-.  under 

L'ouditions,  forbidden,     Ii  i-  1.1  be  hoped  that  local 

mill. ..un.-  un-  nut  relying  mi  these  clauses  t"  sever  their 

Mm.  limn  nniniiiii.-tiii.-t-'  drains  uiiless  the)  are  able 

1..  .1.1.11.  .  1..  1, i>  .. Inn  the  words  "cheniieal  refhsc  "  mean. 

It  1-  probable  that  tl ■  who  drafted  tin-  Hill  had  some  idea 

m   tl,. it   ,.«n   minds  ol    the   km. I  ..1   liquid  referred  t"  as 

■I nil   refuse,"  and  it   mi,  it    1-   ■    pit}    the)   did   nut 

•ni|Mii   1  Iml   i.i.- 1.    clearl)  in  il ■  int. 1  whose  bands 

ili.    Vet  »..nl. I  eventual!}  come, 

sl >■'•  luring  refuse  doe*  not  ahvHys  rcudci   tin    sewage 

more  iliffii  nit  in  treat,  but  when  dyes I  various  colouring 

ilin-   introduced   it   i-  often   difficult  in  secure 

•'■  olnti  .1.  ■  ..1 ii .t  ili,  liquid,     In  such  cases,  however, 

col 1  iu  matter*  are  ••!   no  importance 

when  th<  .HI 1   1-  1. in... I  into  a  river  thi   n-uterol   which 

1-  ii,,t  11-. .I  1. n  .li.-i.ii,  purposes, and  even  iu  such  1  iscs  il  is 

lifflcull     I"    1  .Li. illi     ■   '  i.l .,-     I.I     t||,       ,-H,  ,  I    ,,| 

-n.  I.  I,, niin.    |.i,.|..,nii,i,.  iq ii,,    health  ol    indiviiliuils, 

x\ .  Jo  not  ..i-i. .  1  to  drink  out  claret  01  burgundies  because 
'hi  1  "■  -  ■'•  11  il,  ■•!  1. hi  soups  I..-. -.in-,  ih.  >  in.  in. 1  water- 
In  tin  treatment  1.1  H-wagc,  null  town  1-  ..  -,  |,.,i.,i. 
I-i.. I.i. in  1  1  .un  ..in 1,  ,.i,m-,,i  when  reading  ••!  I  In  lisitt 
ol  il.  |>i  v\  orks  ol    Mi  liora, 

' HI   .,       I..    ,      In      flllll       ||,.         ,.. 

that   |..iiti.  nl.11    process  worked  "ill  at 

Meliors  1'  -t  .in-.- .  1  any  when  nml  even  when  else, 

Ni  ill  n  •  "iili  ili.  .I.,  1. un  1,1  i|„   |,,„  -,l  1 . 

m.  iii    Hoaril   m    inying   down   .1    hard  and  hist  ruli 
nitration  tin  11  .tain  .  -   must   I.,    taken 

■  ..lint,  nml  local  conditions  and  conwi 
nli . 

"  '  '  which 

ml  '•  plj  "  1, 1  .,i,,|.i,  ||, 

itllilti-il  Iii  t.  '  1  ili  inn   ii.  anil                        1  ...,.1 

i-   boiled,  tin   ".iiii   ili. 1. In  I in.  charged  with  nnnuiia 

I    until  til    ID  Illi  . 

.Ik, ill     In     I.  Il,,n.      tin      -ml.. 1  1I1 nml  .1.,.,,     .      Il, 

ii 'I      -Hi'l  -.1.      .11      idlllliu      I.,      il,, 

pollution      V  <|il  in  tin-   ih,    .,,,,i,„,  products, 

|llil|   I.  In-r  nl   .  .  It. un  tl  . 

.  I  111.11 


Let    "-   take  the   Salfonl   water  suppl)    ami  the   Salford 
sewagi  .1-  in  illustration.: — • 

Pasts  ran  100, 


Sn-i-i-ntti-d  matters 
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Total 

T..t:il  soluble  solids 

1    --    n  ignition 

Total  hardness 

Permaneut  liardness  

Temporal?        

Chlorine   
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Albuminoid  ammonia  
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ir  we  reckon  tin-  Salford  sewage  to  [losses*  a  daih 
volume  nl  10  millions  of  gallons  we  shall  Bud  there  have 
Ini  n  added,  |ser  diem  :  — 

Buspcndod  matters  i 

Mineral 

Organic 8*0 

1   1  il  soluble,  solids  »'i 

I     1 :,!  In  rill.-— 7"7 

I   111.  .1-'  in WJ) 

UkalinU* Hi 

Total  ammonia 0  I 

lr..i 11   t 

Lime  •■•. 

Soluble  orgonie  matter  (loss  on  ignitioii)  .     I8"4 

Un-  gives  11-  a  1 .11  good  idea  of  tin-  quantities  thai  have 
in  In-  dealt  "iili  in  11  place  such  as  Salford.  The  mineral 
suspended   matters   amounting   to  over  'J   tons  dnil)  cauuot 

I"- i.l.ii-.l  11111111..1I  in  ih,    public  health,  but    the  32  Ion 

■  •I    -ii-|h  11. 1. ,.|    111:11111,    in. ni,  1-  -11. in    .1,1,1    mi,,    putn  I. ii  m. 
decomposition  .nut  become  a  nuisaiici 

Tin  soluble  mutters  a. I. Iml  in  the  watei  dui|)  ami  ruruiiug 
,11.. .mil-    iii    mi   less   I  hail   58    tons,     « »t    these,  thi 

mineral  constituents  can   scarce))  1"'  considered   inji 

The   solubli    orgnnie   mutter,  however,  ha*    to   he   reck I 

"nli  a- in  ni"  ,1   hr-iii,  1 .,,  .i.i,    impurity)  il  automats  to 

mi  less  Mian    1:14   inn-  daily, I  contains  iu   it-  si 

stall     mail!    I    inn    nl     nitrogen,  reckoned    as    ai iu 

III nplc*   nitrogvi -   substances    "•    cusil)   decom 

1 1,  nnmiing  imieli  simplci    conipouuils.     The)  an    iictetl 

lipoll     11)     Inn.      ami    otllcl     alkali-     "illi    tin     lm  m.,i  ,.,,     ,.| 

-nl, -1,, n, .  ■  mm,  m    1,   .  pungent   in   odour,  ami   il   allowed 

lu     '■un  1     into    I'litn  laiti\i     .1 |„,  -inn  11.    sulphuretted 

product*  an  1, ,1111,, I  in, 111  il,,  sulphur  the)  contain, 

"i'l. 1  II-. 

I ".I:    these    complex    qiouuds    1 1    uisuluhli 

-iili-iam  •  -  1,  nl ii,  m.t.illii    I.., ih,      .mil   11.    1 minted 

1 '  'I I'll 11    •■ mil. in. ili. ,11     uiili    tin  in.  ami    .1,111,1, 

nl    substuueet    im    il"     piirinciiti 1    sewcrugi    ha 

l""! I  'i"1  "   propo  •  il    .1.'  ■    ili.  dui  -  "In  11 

1.    m'..  1.  gal  ■  m-i.  " 

I  should  liki    lo  point  out   Inn    thai   cuustii    alkali-  I 

alkalin.    (..nli  , -m  I,  n-  linic,  act  in.'   cucrgeticull)    iqioll 
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(lie  soluble  organic  matters  of  sewage,  and  produce  results 
which  shall  be  shown  to  you  later  on. 

To  those  who  know  the  Irwell,  M,  Medlock,  ami  Rocli 
as  they  are,_any  argument  insisting  upon  the  purification 
of  sewage  will  be  superfluous,  but  I  have  already  pointed 
out  bow  readily  the  organic  matter  of  sewage  mud  will 
enter  into  putrefactive  decomposition. 

If  the  suspended  matters  of  sewage  would  quickly  deposit 
themselves  so  that  they  might  be  retained,  while'  a  clear 
effluent  passed  on,  there  would  he  but  little  difficulty  in 
improving  the  sightliness  of  the  streams  into  which  sewage 
now  runs.  The  complete  clarification  of  sewage  by  subsi- 
dence aloue  is,  however,  impossible,  on  account  of  the 
glutinous  and  albuminous  nature  of  the  intermedium;  it  is 
on  this  account  also  that  continuous  filtration,  say  through 
-and,  is  impossible,  such  a  filter  soon  becomes  clogged  with 
fungoid  or  algoid  growths,  and  ceases  to  act  altogether. 

Kut  if  the  suspended  matt.us  arc  entirely  removed,  we 
have  in  the  bulk  of  10,000,00(1  of  gallons  of  -..-wage  13l, 
tons  of  soluble  organic  matter  -till  to  deal  with.  This  must 
not  be  forgotten.  I  do  not  wish  you  to  infer  that  it  is 
necessary  by  any  mean-  to  totallj  remove  this  soluble 
organic  matter,  hut  it  is  certainly  necessary  to  alter  its 
constitution,  so  as  to  render  it  as  little  capable  of  further 
decomposition  as  possible.  I  have  already  alluded  to  the 
albuminous  nature  of  these  13|  tons  of  "soluble  organic 
matter.  Albuminous  substances  are  characterised  by  their 
complex  constitution,  their  easy  decomposition,  and  their 
readiness  to  enter  into  putrefaction,  by  reason  of  which  the 
nitrogen  they  contain  goes  chiefly  to  form  ammonia,  and 
the  sulphur  to  produce  sulphuretted  hydrogen,  so  that  the 
albumen  molecule  is  completely  broken  up  and  entirety  new 
substances  produced,  which  arc  not  so  liable  to  further 
change. 

The   albumen   molecule   can  also    he   split  up   In   many 

chemical    substances,    and    in    most    instances    without    the 

disgusting  odour  which  manifests  itself  during  the  putrefactive 
process. 

The  soluble  organic  matter  of   such  a  sewage  as  Salford  is 

slowly   oxidised   by   tact    with    the   atmosphere.     This 

sewage  requires  7j'  tons  of  pxygeu  dailv  to  carry  the 
oxidation  to  what  I  should  call  a  safe  point,  or  in  other 
words,  would  abstract  the  oxygen  completely  from  no  less 
than  1 1,000  cubic  feet  of  air  daily 

When  crude  sewage  is  allowed  to  pass  into  u  river,  mam 
I'hanges  too  numerous  to  mention  take  place.  When  the 
Iain-water  also  enters  it  contributes  no  little  towards  the 
general  impurity,  the  road-detritus  gets  mixed  up  with 
organic  matter  and  forms  a  silt  ;,t  the  month  of  eveiy  river 
which  has  large  towns  upon  its  banks.  We  may  take  the 
True  at  Newcastle,  the  Hnniher  al  Hull,  the  Thames  at 
Ctfavesend,  the  Itchen  at  Southampton,  the  Medina  in  the 
Isle  id'  Wight,  and  the  Merscv  al  Seaeombe,  as  illustrations 
nt  the  accumulation  of  organic  mailer  and  mineral  sub- 
stances thai  arc  brought  down  stream. 

[n'the  Archaeological  Journal  for  1885  Mr.  !•'.('.. I.  Spurrell 
gave  an  excellent  account  of  the  alluvial  deposits  of  the 
lower  Thames.  He  says  "  the  old  freshwater  bed  al  what 
is  called  the  mouth  of  the  Thames  had  sunk  much  further 
below  the  sea-level  than  at  Richmond  In  the  time  the 
sea    bad    reached    the     latter   spot,   and    in     doing   so   had 

afforded    room    in    its   bed   for  si ssive   deposits    (,f   mud 

and  refuse."  This  mud  is  now  dredged  or  dug  up.  mixed 
with  carbonate  of  lime  or  chalk,  and  after  some  further 
treatment  becomes  Portland  cement,  not  onbj  in  the  Thames 
estuary,  but  on  the  banks  of  the  mouths  of  all  the  other 
rivers  1  have  just  mentioned. 

The  following  partial  analyses  will  show  the  composition 
in  silica,  alumina,  and  oxide  of  iron  of  ignited  alluvium 
used  in  the  manufacture  of  Portland  cement  :  - 


— 

1    - 

b. 

c. 

1 

*  1  'r.nfr. 

5i*a 

m 

o6'l 

37'B 

IH', 

lli'li 

lie  7 

10-6 

Unde  of  Iron  . . . 

s-s 

7-3 

10'G 

8'8 

The  reason  why  these  analyses  are  introduced  here  will  be 
rendered  apparent  later  on. 
We  may  now  pass  to  the 

Pecuniary  Inducements  to  the  Treatment  m  Sewage, 

and  we  shall  find  that  most  inventors  have  had  an  eve  to 
extracting  hidden  wealth  therefrom.  The  ammonia  and 
phosphates  have  been  the  chief  constituents  sought  to  he 
turned  to  account,  and  at  first  sight  it  does  seem  strange 
that  such  valuable  constituents  should  he  wasted.  The 
nitrogen  contents  of  such  a  sewage  as  that  of  Salford  are 
equal  to  :!  tons  of  sulphate  of  ammonia  daily,  or  more  than 
20  tons  weekly,  of  a  weekly  value  to-day  equal  to  HOl.,  or 
11,000/.  yearly,  and  yet  there  is  no  process  at  present 
worked  that  would  he  able  to  extract  that  ammonia 
economically . 

The  problem  is  that  of  extracting  three, punters  of  a  ton 
of  ammonia  from  ">0,000  tons  of  water,  which  it  will  he 
admitted  is  no  easy  task.  It  must  not  be  forgotten  thai 
the  ammonia  principally  resides  in  the  soluble  portion 
of  the  sewage,  and  this  is  in  a  great  measure  overlooked 
by  those  who  have  attempted  to  make  a  profit  during 
sewage  treatment. 

We  now  come  to  the  sludge.  Sonic  inventors  tell  us  there 
is  a  mine  of  wealth  in  this — for  use  as  a  manure  ;  if  this  be 
so,  why  is  it  that  the  managers  of  sewage  precipitation 
works  endeavour  to  produce  the  least  possible  quantity  i 
My  opinion  is  that  its  use  as  a  manure  is  not  a  proper  use, 
and  that  it  can  be  turned  to  better  account.  The  phosphates, 
the  potash  salts,  and  the  organic  matter  will  be  best  left  out 
of  the  question,  they  can  only  be  dealt  with  byirrigationists, 
and  irrigation  is  not  practical  everywhere. 

We  may  now  consider  some  of  the  various  processes  thai 
have  been  put  into  actual  practice  for  the  treatment  of 
sewage,  and  of  them  we  may  first  glance  at 

Filtration  Processes. 

Irrigation  is  essentially  the  most  rational  of  all  filtration 
processes.  It  is  a  filtration  through  soil  permeated  by  the 
roots  of  plants,  and  the  altered  products  of  the  sewage  are 
absorbed  thereby.  1  am  not  one  of  those  who  think  that 
raw  sewage  should  he  applied  to  land,  but  1  do  believe  that, 
wherever  it  is  possible,  the  effluent  from  a  precipitation 
process  should  be  made  to  give  up  its  valuable  fertilising 
materials  to  growing  crops,  and  by  this  I  mean  that 
precipitation  should  always  precede  irrigation.  The  value 
of  sewage  as  a  fertiliser  lies  in  the  effluent. 

Filtration  of  sewage  through  ordinary  garden  soil,  without 
any  previous  precipitation,  was  experimented  upon  in  lt<68 
by  a  Mr.  Edward  Brown,  who  in  a  subsequent  \  car  attempted 
lo  treat  the  sewage  of  the  workhouse  at  Slough  by  his 
method.  I  had  the  privilege  of  making  the  chemical' tests 
upon  this  process,  and  have  no  hesitation  in  saving  that  it 
was  a  process  that  could  not  be  applied  to  the  sewage  of  a 
large  place  like  Salford. 

Many  experimenters  have  found  that  a  simple  filtration 
through  sand  will  purify  sewage  to  a  very  great  extent,  aid 
the  same  may  be  said  with  reference  to  the  use  of  iron, 
carbon,  coke,  and  other  materials  as  the  filtering  medium. 
The  filtration  of  raw  sewage,  however,  is  attended  with 
maiiv  practical  difficulties,  amongst  which  the  rapid  clogging 
of  the  filters  and  the  deterioration  of  the  quality  of  the 
effluent  after  a  very  short  time  of  usage  are  the  most 
apparent. 

Filtration,  pure  and  simple,  will  only  remove  the  suspended 
matters!  but  as  in  perfectly  fresh  sewage,  more  than  the 
moiety  of  the  albuminoids  are  insoluble,  this  will  al  once 
account  for  the  jniproveiucnt  that  takes  place  by  filtration 
only.  But  it  iadifrieult  to  avoid  aeration  taking  place 
during  filtration,  and  aeration  is  a  wonderful  purifying 
operation.  In  ordinary  nitrations  per  desceumui  aeration 
lakes  place  to  some  extent  simultaneously  with  the  retention 
of  the  suspended  mailers. 

Oxidation  amj  Ubduchois  Processes 

come  forward  next  for  our  consideration  .  perhaps  the  least 
expensive  is  that  of  treating  the  sewage  with  a  current  of 
air. 


Hi 
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I  hare  already  shown  yon  iliui  the  organic  matter  ol   the 

s.ili.ir-l   -•>._■.    requires  the  oxygen  ol  at  least   1,000,000 

cubic  feet  ol  sir  daily.     These  an  theoretical  mnnbers.     In 

.  judging    tn. in  other  processes  with   which   I   am 

well  acquainted,  the  quantity   nt  air  required   would   !»■  at 

■  i  '  16  time*  thia.  and  this  volume-  would  in  the  ordinary 
amy  have  to  In-  breed  tbrongh  a  depth  of  not   lew  than 

•  -»i  tin-  sewage 

mm milium-  ,.t  eubic   feet  pei  diem  mm  roughly  l» 

called  700,000  cubic  feet  pei  hour,  or  11,000  cubic  feet  pet 

ii le,  so  thai  by  following  gas-works  practice  nr  bhat- 

funiao  praetici  we  maj  arrive  at  i  very  fair  idea  of  the 
.  ..-i  .>t  aeration  by  these  nr  similar  means. 

1 1,.  i.    i*  tin  doabt   aeration  is  beneficial,  and  bt    itsell 

retards  putrefaction  in  ■    rerj   remarkable  manner.    The 

late  l>r.  Vngut  Smith,  in  bis  tail  report  is  inspector  under 

ii..   Hirers  Pollution  Prevention  Act,  threw  out  a  suggestion 

that   pruhablj    ■   combination    of    the   lime   process    with 

would   l»    the  beat   thai  dduH  be  adopted.    The 

-.-  t..r  iIm-  •  ..iii-lii-jiin  «iil  in-  given  presently. 

\in.tliiT  wai  nt  aerating  sewage  wnuM  In-  in  ran  it  down 

packed   - 1  *  * ,  suitable  material  and   pass  -'  currenl 

n(  sir  upwards,  bul  then  there  wonld  In-  tin-  whole  of  the 

to  raiw    I.,  .i  high  level,  the  cost  nt   which  can  I*- 

readil}  calculated.     Undoubtedly  the  mosl  perfect  node  oi 

aeration  i-  i tut t  Mm  -.1   before  yon  in  tit-    model  plant  Mrs 

working.     There  the  liquid  i-  ;it  small  eosl  carried  up  as  a 

i'i\  ..r  i. in.  show*  r,  and  tin  -mill  particle*  an  completely 

-ummmli  •!  by   tin    atmoapbere   which  is  rushing  forward 

through  it. 

\ti.  i  tin.  process  of  oxidising  with  nit  we  ma}  consider 
•  ii.  ii-.  nt  bleaching  powder,  of  which  l  * m >  tun-  would  1*- 
equal  tn  *  tons  ni  oxygen,  nr  in  other  words  tin-  Salford 
would  rcqrriri  M  tons  nt  bleaching  powder  daily 
tn  tiring  it  in  tin-  same  state  of  purification  a-  can  be 
accomplished  m  tin    taboratory.      \t   it-  present  price,  this 

■  i' i.i  i it  it  v  i.t  bleaching  powder  would  coal  over  .">"*>/..  or  over 

>",'    ,,  .,,K. 

Manga nali    nt  soda,  and  permanganates  have  been  both 

pruposcd  .in-l  ii-.  .1  .»-  i. m.i. mi-  int  sewage,  but   as    1    am 

■In    fiajursjs  and  ooal  ul  such,  required  for  comjhtt 

oxidation   of   tin-    sewage,   would    l»-    too    unormous    Cor 

.  "in.  in|i|,itiiin,    I      ti.iln.il      ti,     |.r.  -i  in     lln  in     In     Mill.        Ill 

count  I  inn  prepared  in  be  told  thai  there  arc  works 
wherein    ruang le«    arc    employed,  and  that  tin-  cost  it 

li'.t    too    CXCCSsivC,    Iml     I     mill     -in     it      i-     .in     •  a-\     tbJDg    tn 
lln      KWagC     "  ju-t    ii    little."         Tin-     "ju-l    ll    little" 

ii.i-    been    tin    bugbeai    ill  along  the  liue.      Works   have 

l«.  ii    |.iit    up,   "  it  Ii    tin     beat    niti  nti mi    doubt,   bul 

real  a  two  the  chemicals  have  been  reduced  tn 
"jii-i  ii  little,"  and  consequent!}  iln  soluble  im|nirii\  has 
i ■■-  ■■!    swaj    uuacted    upon.     The    -inn--   ..i    chemical 

'■  ict -  required  thai  curtain  known  quantities  qI  materials 

-inill  tak<    part  in  tl reaclious,  sad  if   il quantities 

an     ii..'    present,  tlx     reacl will   lake    place    oulj   in 

proportion  to  tin  quantities  present. 

Reduction  processes  Itavi    been  bul  little  studied.     Klec- 

iinli -i-  inn  Ih 1.1..1  ,i ling  mill,  i   this  bead, but 

-..invtli.ii  -n  mn.  Ii  has   I -.ii.i  upon    i   process  ol  litis 

kind  jii-i  lately,  it  would  l«  on!}  s  waste  ol  time  tu  re- 
capitulati  'in .-•  remarks  here.  I  ii.  rationale  ol  tin  proceati 
iliu  .  nni  »•  •  in  in  iii.  i..  i plctclj  understood  at  ret. 

\\  .    nnial  lu.w  turn  In 

I'm  ■  III  l  M  i. is     I'll...  i--i  - 

It  would  he  Wli  in  mi.  in). i.  m  tin    nhurt  spats 

inn  ,  ti.  .1. ..  nU    nil  ih.   i. in. in-  proeesM'x  nii'l 

■  in" i-   il'i'   iii"    been  pro] ■!  from  timt    lit  l 

the  treatment  ol  -.'.-■       1 1 .    rarious  precipitnnts  nHirrire 
■  i.l.. I  in   .1.  iiiui.    quantity    iml   in  prnportion   hi  the 

'in i    the  hmpuril}  present,     I'   i-   ..i->  to  watch  tin' 

.  ff. .  t  nt   gradmrih  incn  isitig  ip iHlei  >.t   .1 ieaU  upon 

In    'I I. Iit.ni.     ..|     ..),),    .ill, .|il(,,  ,..    ,,.     Mllphntl    <>\ 

.iliiiutii.i,  in   |»  i .ul|.|i.it.    ..i   it. -ii      Nmnll  iinMiilti I   pet 

Niilphali    nt    imii.  -ii.  ii  .i-  .i  .  ni    ,.i   in  ,  ,  i    million 

gallons,  wiH  not  hati  mia-h  Hire!  upon  Ibt    snhlhli 

.    ii  In  n  m. i    ,i    ton    |"t    milli-ui    gi  ill.  .ii      i-    i|  li|,  tht 
i  (T.  .  I   I-  lint  I.  .-a  I.I.  .  Iml    III.    iii.iv ill  pilrifMIUj  effect    I-   lint 

r.   i-  Ii.  •!  -  illi  •  i .  u    I"  - 


Nn  ilmilil  it  will  lie  iir^inl  that  the  addition  of  30  cwt.  ill 
-ii.  Ii  ;i  substance  a-  sulphate  of  alumina  tn  the  milliou 
gallons,  nf  ;i  sewage  such  as  Salford,  produces  a  very  marked 
improve nt,  and  binders  the  conunencemenl  nf  ani  putre- 
factive change,  and  s I s i  —  i-  undoubtedly  the  case.  This  i- 
also  more  marked  with  tin-  persulphate  of  iron,  which  acts  as 
an  oxidising  agent  in  addition. 

Tin-  general  action  nf  precipitant*  nf  a  neutral  or  slight)} 
n.-iil  character  i-  in  form  insoluble  precipitates  with  some  qJ 
the  albuminous  constituents  ol  the  sewage,  and  cause  their 
deposition  a*  sludge.  It  is  precisely  a  similar  action  to 
that  which  takes  place  when  a  soluble  nsordanl  and  a 
soluble  colouring  matter  an-  brought  together  in  a  suitable 
intermedium,  a  reaction  so  well  known  in  this  district 
amongsl  the  dyeing  and  printing  industries. 

What  I  wish  tn  point  out  most  clearly  and  definitely  i>. 
that  the  action  is  a  chemical  one;  it  takes  place  through  the 
intervention  of  fixed  and  definite  quantities,  so  that  less  than 
tin-  required  quantity  will  not  purify,  while  more  than  is 
requisite  chemically,  though  it  general)}  accelerates  tin 
action,  is  wasted. 

Man}  faults  can  be  found  with  mosl  of  the  precipitation 
processes.  Of  course,  if  we  read  tin-  various  pamphlets 
describing  these  processes,  «<•  shall  discover  thai  everything 
goes  as  gaily  .i-  a  marriage  bell.  How  is  it,  then,  that  somi 
process  oi  another  has  not  been  universally  adopted  .' 

The  cause  i-  unt  difficult  to  discover.  In  tin-  fir-t  cast . 
ih.  .-..-I  ni  chemicals  to  effect  tin-  maximum  purification 
i-  inn  great  tn  In  borne  long.  Secondly,  the  production  ol 
sludge  and  it-  disposal  is  no  small  problem,  a-  on  account  ol 
iii-  hulk  and  tin  large  percentage  of  water  it  contains  it  i-  a 
very  unmanageable  product. 

Whenever  this  question  crops  up  at  a  Government  inquiry 
we  an  always  told  that  farmers  are  only  too  glad  to  gel  the 

sludge  as  s  mi re.     Ii   is  not  my  intention  to  dispute  this 

to  night  |  I  nn.  ii  wonder  whether  the  gentlemen  responsible 
for  these  statements  actual!}  believe  in  tin-  truth  of  them. 

I  |.  tn  tin-  {mint  l  have  omitted  all  mention  of  the  linn 
process,  because,  although  it  is  a  precipitation  process,  vet 
ih.  reaction  goes  much  farther  when  sufficient  linn-  i- 
applied. 

In  the  report  ol  the  late  Dr.  Angus  Smith  to  tin    l .1 

Government  Board,  issued  in  1882,  In-  writes; — "In  I'm 
first  proposals  loi  purifying  water  by  Thomas  II. mi. 
1  K ,S  ,  ni  Manchester,  about  a  century  ago,  linn  was 
a-- ■ I.  iml  .it',  i  precipitation  carbouic  acid  was  employed 
to  neutralise  an}  excess.  Ami  excess  of  carbouic  aeid 
over  tin-  lime  would  1«-  an  improvement.  I'm  Inn.  m 
water  i-  a  great  disadvantage.  Indeed  we  niusl  look 
carefull}  in  i. nr  streams  whenever  linn-  i-  used  I'm 
precipitation,  Ii  i-  a  favourite  poison  fur  fish,  ami  I  have 
seen  ii  clean  solution  from  a  precipitating  lank  bcconti 
midden  1}  whitish  on  entering  a  river  of  clean  water.  The 
process  was  intended  for  purifying  the  river,  hut  it  was  in 
realit}  uddiug  a  m-w  poison." 

In  that  report,  l»t.  Angus  Smith  Furthei  writes:-  "  Lime 
does  nut  disinfect  in  such  a  «a\  a-  in  prevent  pulrefactiou 

a-   long   a-   a.i.ui Iocs,   Iml    it   clears  the  liquid  mora 

thoroughly,  and  il  tin-  effluent  i-  removed  the  putrefaction 
resulting  cannot  be  equal  i"  thai  which  would  take  place 
in  the  aerated  sewugc  after  a  certain  time." 

"This  seems  in  lead  i"  , 1 1..  i   puiut,  uamely,  il   i--  no) 

best  then,  to  n-e  both  processes  the  lion  ami  llu 
aeration  .'  " 

1  -i  some  yean  past  wc  have  been  euueavouriog  tn  bring 
tin-  laii   1 » r .  Vngus  Smith's  ideas  in  a  practical  suooess. 

The  chief  faults  ul    the  lime  (trove**   as  al   preaebt  con 

ducted  are,  that    II    onlj  a  suutll  q ihit}  nf  lime   he    u-..|, 

-in  7  nt  s  ,  iii.  |m  i  milium  gallons,  the  whole  oi  ii  i-  seised 
upon  by  tin-  free  ami  looser}  combined  carbonic  acid  tin 
watet  ."iitniii-,  ami  hut   \.-r>  little,  ii  but,  purification   il 

effected,      llu     precipitate   ol    earimimte   nf   Ii perhaps 

causes  a   more  rapid  de|Hiaitinii  nt   the   suspended  luntten 

present,  bul   Inn    its  act ends,     I  | the  addition  "t 

mull    lime,  sal  'n  18  cwl    pel   million  gallons,  some  ol    iln 

aolubli    nival slier  is  acted  upon,  a  partial  resolution  ol 

Ibt   iilliiiniuim.l-  ink.  i  place,  und  lUsnlubli   -ill    nt    limi    sn 

I"' I  a-  n  thick  curdling  precipitate  which  settit 

t.  adily. 
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1  was  auxious  to  show  you  the  effect  of  addiug  18  ewt. 
of  lime  to  the  million  bullous  of  sewage,  and  as  the  remark 
was  made  ill  this  room  at  our  last  lecture  that  laboratory 
experiments  were  not  to  be  trusted,  we  place  before  you 
the  results  of  the  analysis  of  samples  of  the  Leeds  sewage 
before  anil  after  treatment  in  actual  practice  : — 


Soluble  Malter,  l'arls 
per  1(H>,ihh>. 


Total  soluble  solids 

Loss  ou  ignition 

Total  hardness 

Chlorine  

Alkalinity  (H2SO,  neutralised) 

Free  aimuonia 

Ubuminoid  ammonia  

Absorbed  oxygen 


Kaw 

Sewage. 

After  18 
Cwt.  Lime. 

"More 
Lime. 

a. 

b. 

Cm 

12r,-7 

13.V0 

277 -fi 

56'4 

27-1 

25-7 

27 -i 

510 

258-0 

13 'U 

18-7 

17-2 

3f3 

:»-i 

220-0 

2-s 

2'4 

2-5 

0'4 

0-28 

o-it 

13-0 

n-7 

-1-2 

These  figures  are  very  instructive ;  the  water  in  column  b 
possessed  no  greater  alkalinity  than  did  the  raw  sewage  ;  it 
had  a  brownish  tinge  and  a  very  had  odour,  much  intensified 
by  standing  one  day  in  a  warm  room  ;  the  albuminoid 
ammonia  had  been  reduced  from  o-4  parts  to ©•  26 ■parts, 
or  35  per  cent;  removed.  The  loss  on  ignition  had  been 
reduced  from  56-4  to  27'1,  or  52  per  cent.,  while  the 
absorbed  oxygen  had  sunk  from  18 '0  to  11-7  or  35  per 
cent. 

,\  further  quantity  of  lime  was  now  added  in  the  labora- 
tory, and  after  well  mixing  it  was  allowed  to  settle  clear. 
The  clear  fluid  on  being  analysed  gave  resubs  shown  in 
column  c,  from  which  it  appears  that  while  the  albuminoid 
ammonia  had  been  reduced  from  0-26  to  0- 14  or  45  per- 
cent.,  ami  the  absorbed  oxygen  from  11  7  to  4"2  or  64  per 
cent.,  the  loss  on  ignition  had  only  been  reduced  from 
27*1  to  25*7  or  5  per  cent.  ;  evidently  the  limit  of  its  action 
upon  the  non-albuminous  matter  bad  been  reached.  The 
liquid  represented  by  column  c  possessed  a  Aery  peculiar 
odour  unite  distinct  from  that  of  column  h,  and  was  per- 
fectly clear  and  water-white.  This  liquid  was  blown  with 
air,  when  it  soon  lost  all  its  odour,  and  appeared  like  an 
ordinary  sample  of  tap-water.  It  was,  however,  highly 
alkaline,  and  sit  would  be  a  very  objectionable  liquid  to 
enter  a  stream. 

I  have  now  said  enough  to  show  you  the  chief  faults  of 
the  lime  process  as  it  is  at  present  practised.  A  small 
quantity  of  lime  simply  combines  with  the  carbonic  acid, 
and  does  not  act  upon  the  soluble  impurities  at  all.  A  little 
more  lime  auded,  we  wiii  say,  until  the  efflueni  commences 
to  show  the  faintest  trace  of  alkalinity  to  red  litmus  paper 
(say  18  ewt.  per  million  gallons)  produces  a  decided 
purification  ;  but  the  highest  degree  of  purification  is  not 
reached  until  at  least  two  tons  of  lime  have  been  added  to 
the  million  gallons. 

Now,  on  adding  more  lime  to  sewage,  we  get,  of  course, 
more  sludge,  and  where  sludge  is  difficult  to  dispose  of,  this 
IS  ;i  serious  objection  to  its  production,  the  tendency  being 
to  cut  down  its  formation  to  the  lowest  possible  limit.  Itut 
if  sewage  sludge  could  be  turned  to  profitable  account,  the 
more  sludge,  of  course,  the  more  profit. 

The  effluent  from  sewage  that  has  been  treated  by  lime 
possesses  a  very  peculiar  and  urinous  odour, and  if  sufficient 
lime  has  been  used  to  effect  the  maximum  purification  it  is 
highly  alkaline,  is  thus  extremely  poisonous  to  fish,  and  on 
account  of  its  alkalinity  soon  enters  into  a  putrefactive 
decomposition  of  the  worst  order. 

If  the  foregoing  objections  could  be  overcome  there  is 
no  doubt  that  all  other  methods  of  treating  sewage  would 
find  in  lime  a  powerful  rival,  even  if  it  did  not  supplant 
them  altogether. 

We  may  say  at  once  that  we  have  succeeded  in  : — 

First. — Removing  the  whole  of  the  insoluble  albuminoids. 

Second.— Kemoviug  65  per  cent,  of  the  soluble  albuminoid 
matter. 


Third.— Completely  deodorising  the  effluent. 
Fourth.— Restoring  the  neutrality  of  the  effluent,  and 
Fifth. — Utilising  the  sludge  at  a  "profit. 
The  apparatus  in  which  all  these  wonderful  things  are 
done  is  shown  in  the  model  now  at  work  oil  the  table 
before  you.  The  lime  is  introduced  in  two  separate 
portions ;  in  the  first  mixer  about  7  ewt.  per  million 
gallons  are  added  which  seizes  hold  of  the  carbonic  acid 
at  once.  The  mixture  then  flows  into  mixing  tank  No.  2, 
where  a  further  quantity  of  about  33  ewt.  of  lime  is 
added.  The  limed  sewage  now  flows  through  a  siries  of 
subsidence  tanks  in  a  constant  stream,  leaving  the  last 
tank,  as  you  will  sec,  a  highly  alkaline  and  peculiar  smelling 
liquid.  The  odour  of  this  liquid  is  certainly  not  a  pleasant 
one,  and  the  next  step  must  he  to  deal  with  that  odour  in  a 
satisfactory  manner.  You  will  notice,  the  liquid  is  perfectly 
clear,  and  that  it  is  highly  alkaline  to  the  red  litmus  with 
which  1  mix  it.  The  odour  of  the  water  at  this  stage  is,  no 
doubt,  due  to  the  vapours  of  several  volatile  organic  com- 
pounds of  au  easily  oxidisable  nature,  or  such  as  are 
expelled  when  the  partially  treated  sewage  is  submitted  to 
aeration.  This  aeration  takes  place  at  the  many  weirs  on 
the  river  lrwell,  and  the  odours  prevalent  about  these  spots 
are  too  well  known  to  require  description.  What  nature 
does  at  the  weirs,  we  do  here  in  this  aerating  chamber. 

The  sludge  produced  by  the  lime  remains  behind  in  the 
subsidence  tanks  ;  we  will  return  to  it  later  on.  The  clear 
liquid  leaves  the  last  tank  and  passes  into  the  aerating 
chamber,  or  rather  it  should  be  called  the  aerating  and  car- 
bonating  chamber.  A  very  thin  layer  of  this  odorous  and 
alkaline  liquid  lies  upon  the  floor  of  the  chamber,  and  flows 
over  it  in  a  constant  stream  ;  during  its  passage  through,  it 
is  projected  upwards  in  the  form  of  a  rain  shower,  and, 
through  this  rain  shower  of  partially  purified  sewage,  a 
current  of  warm  air  is  made  to  flow,  which  displaces  and 
oxidises  the  organic  odours,  and,  further,  a  current  of 
carbonic  acid  is  also  sent  through  the  chamber,  which  is 
absorbed  by  the  lime  dissolved  in  the  partially  purified 
sewage,  forming  au  insoluble  carbonate  of  lime,  thus 
changing  the  alkaline  character  of  the  sewage  to  one  id' 
neutrality,  and  bringing  the  excess  of  lime  into  such  a  form 
that  it  can  be  further  utilised. 

I  must  digress  a  moment  here  to  say  a  few  words  respect 
ing  the  atmosphere  of  this  carbonating  chamber.  The 
atmosphere  entering  consists  of  a  mixture  of  air  ami 
carbonic  acid  (both  warm),  or  in  other  words,  of  carbonic 
acid,  oxygen,  and  nitrogen.  The  carbonic  acid  is  absorber! 
by  the  lime  of  the  rain  shower  ;  some  of  the  oxygen  is  also 
absorbed  by  the  soluble  organic  matter,  while  the  excess  of 
oxygen  and  nitrogen  escapes. 

The  ammonia  of  the  sewage  is,  as  1  have  already  shown 
you,  the  valuable  constituent,  ami  when  the  sewage  is  strong, 
ammonia  is  found  in  the  gases  escaping  from  the  aerating 
chamber.  When  this  occurs  it  is  the  easiest  thing  in  the 
world  to  collect  it.  The  model  before  you  shows  bow  this 
can  be  done.  The  escaping  gases  arc  passed  through  a 
scrubber  packed  with  suitable  material  kept  moistened  with  an 
acid  solution  ;  the  acid  absorbs  the  ammonia,  and  the  liquid 
draining  from  the  scrubber  can  be  readily  utilised.  1  must, 
however,  say  that  with  sewages  as  weak  in  ammonia  as  that 
of  Salford,  there  arc  only  traces  of  ammonia  to  be  found  in 
the  gases  leaving  the  aerating  chamber ;  but  with  some 
sewages,  such  as  that  of  Aldershot,  ammonia  readily  comes 
off  in  paying  quantities. 

We  must  now  return  to  the  liquid  running  from  the 
aerating  chamber.  Von  will  observe  that  it  has  a  milky 
appearance.  This  has  been  produced  by  the  Iran-formation 
of  the  soluble  lime  into  a  white  insoluble  carbonate,  and 
nothing  remains  now,  so  far  as  the  sewage  is  concerned,  but 
to  settle  out  this  carbonate  of  lime  and  to  allow  the  effluent 
to  flow  away— anywhere.  It  is  a  neutral  liquid,  clear,  bright, 
and  free  from  odour,  and  if  exposed  to  the  air  for  any  length 
of  time  doe*  not  deteriorate  ill  quality.  The  sample  in  the 
bottle  before  you  is  the  identical  one  that  1  showed  you  on 
December  3rd  in  last  year. 

liut  1  fancy  I  hear  some  of  you  asking  :  Hon  and  when)  t 
arc  the  currents  of  warm  air  and  carbonic  acid  obtained? 
For  this  iufuriuutiou  we  must  now  follow  the  sludge. 
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I  hi  riudge  produced  bj  the  treatment  «.t  the  sewage  with, 
-,»%  40cwt.  or  lime,  and  deposited  from  the  liquid  before 
it-  cntrj  into  the  aerating  chamber,  i-  inn  into  .1  mixing  (auk 
,n  ..  lower  level.  The  Kludge  produced  bi  treating  the  :ilk;i- 
hne  Liquid  «itli  carbonic  acid  and  air  in  Ihe  aerating  chamber, 
plug  ;ui\  mud  formed  in  thai  chambei  itself,  in  ;i!-"  run  into 
the  same  re<  eptacle. 

W.       BUI      DO*     patlKC    :i     moment     to    impure      into     the 

eompotfition  <>i  the  mud  "i  ttludge  that  has  found  it-  w»j 
into  the  mixing  tank.  It  contains  free  lime,  carbonate 
of   lime,    organic    matter,    mineral   substances,    consisting 

.  hieflj    "f   -ili.ii,   aluraiua,   and    oxide   of     ir togethei 

with  :»  quantity  of  nitrogenous  material  thai  forms  and 
evolves  .1  considerable  quantity  <>t  ammonia  during  drying 
and  beating.  In  other  words,  it  consists  <>i  thi  r>rganic 
..t  the  sewage,  » > • « ■  lime  thai  bax  been  used  in  the 
precipitation,  tin  road  detritus,  and  the  water.  I'pon  drying 
ttii-  - 1 1  m  I  lt«  ■»  water  and  ammonia  arc  given  off;  the  residue 
lone*  it-  orgunic  mattei  during  calcination  :•'  n  red  heat, 
leai  ing  lime  or  carbonate  of  lime  mixed  with  the  silicate  <>t 
alumina  and  oxide  ol  iron  of  the  road  detritus. 

It  is,  however,  with  Ihc  wet  Kludge  that  we  have  to  deal,  a 
kludge  containing  nearli  90  parts  ol  water  in  everv  hundred 
parts  In  weight  ;  it  must  be  dried,  or  wmi-dried,  befon 
I-  dealt  "itli  ;  and  "i  what  use  is  it  when  it  is  dried  ?  Sell 
it  i-  manure,  u  we  are  told  thej  do  ;>'  Leeds  and  Bradford, 
-;i\-  one')  dig  it  into  tin-  land  ;i-  Ihey  <l<>  :i»  Birmingham, 
-,i\-  another i  run  it  aver  some  low  lying  land,  says  ;\ 
third,  :i»  tln-v  <l»i  in  Ralford.  I  have  already  rtated  that 
••  it*  u-»-  ;i-  b  manure  i-  Dot  ;>  proper  aae,  and  that  it  can  be 
turned  !■>  bettei  account."  It  has  afaneadi  been  shown  to 
you  bow  the  road  detritus  and  other  Bubatances  are  washed 
down  t'»  the  mouths  of  riven,  from  whence  they  are 
afterward*  dredged.  Mixed  "itli  chalk,  dried,  burned,  anil 
ground,  tli.-v  become  Portland  cement.  \  well-made  lime 
kludge  should  contain  all  the  elements  for  the  manufacture 
<<t  Portland  cement  ot  l'"im1  quality,  but  the  success  of  this 
nmnofw  lure  principally  di  pends  upon  tin-  proper  regulation 
<>i  the  materials  used  m  tin  mixture. 

When  the  ururrj  h  run  into  the  mixing  tank  From  the 
(•i-f  ind  second  series  ol  subsidence  tanks,  it  must  first  be 
examined  cbetnicalh  and  means  taken  to  secure  that  for 
""  parts  "t  lime  prcw  at,  caleulate*)  a*  carbonate  i>l 
lime,  there  shall  be  also -present  about  .'(•>  part*  of  silicate 
nt  alumina  ol   »u<  '<   n  ouulih    .i-   i-   round   in    the    mud   *»t 

•  -tin I  havi  examined  i)i«    atumiuo-^ilicuten  ol  neveral 

hint  ihulgc*  from   mswages  and  find  them  to  < pare  «itli 

tin.-.   .■!  . .  Mi<  nt  vIuim   ,,.  rollowti ; 


-    "III.. 

Slurry. 

n. 

h. 

if. 

f. 

U0 

...  ., 

i   ■ 

*I-S 

llumtlU        

.•11 

ft 

7'« 

1.  D 

.  i 

■  i 

I'D 

Vl  this  pnii  rpered  to  he ru-.  .1  i bi    criticism 

that  thei ihin| i  in  thr   ,> ■ ..)...-.. i   io   make  rcnienl 

from  n  nagi  ultulgi .  mii>1  irti  nipli  il  ovi 

iml  i  h|.  .1     .in  i  ...     W  ii.  ii  il  "  i-  tii- 1  pre 

hi|<     In    Vmi  rim    Ih     Lardm  i    i  nde  ivourcd    Io 

Il     i      "'   liC    "I      thill .'-      I.I      r     .  ..mi       llluilH 

i  >.ii|i|    in  \ .  r   i  mi    i  ...l-   enough    to    rut-,    tin' 
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1 1 1 . 1 1  l;  1 1  . 1 1 1  K    ,1-knl  |li.   \m||     iiiruii    lii    I,  ||    ||.,   -u, 

ihut     J in     ■•■  '     ii     Hghl     " 'On • hi     ,i     "nk:"    iiml     when 

answered    iii    'Ii-      ifliiii. iiiii i  ,  Ii.     replied,    ••  \li. -ii  '      Jfow 

Irj  io  |.i..m  tool li  "     Wi    li".    I.,  .mi   enough  nf  the-, 

iniugK  in  wu  pouH )••    used   im  .....i 

(-.    Il|.|.       HKlilll       It     .     .     I.    ■    III.     I  I   V       |.|      I,     .1        1..        Iftal^l     f||| 

yet  U 1. 1 i.i i  *  Ii  i    I-  .  i.  |.i..i  .  .1  .  j..  n|.|.  i  in i |i|  i,., i  ; 

i.ilk  in   r.i.  Ii    i.iIh  i   100    null       i|  hi.    i.i    ii    i w    done, 

through   I distinct 

lln     lir-l   1. 1    iuCC|lllVI    -I.i;"    I    lli.i  ii  \    inn    I,.      working 


at  tlii-  inn  mil;  a  few  an-  in  the  running  for  success;  m-\t 
i  inn.  -  tin-  cold  water  >ML't\  in  which  all  interested  parties 
ii*i'  their  utmost  endeavours  to  ^ink  the  new  idea,  the 
rested  interest  parries  hmk  on  with  tear  anil  trembling,  ihe 
...  !-•  .in,--  preilict  nothing  bnl  Failure,  while  (the  man  who 
lias  turned  hi-  thoughtu  in  similar  directions  feels  himself 
aggrieveil,  robbed,  plundered,  and  shorn  of  honour,  so  thai 
lie  feels  i'  necessan  imi  to  increatte  hi-  own  chances  of 
success    hut   to  endeavonr  as   far  a-  possible  to  pull   his 

neigbl rdown  from  Ihe  pinnacle  upon  which  he  desires  La 

establish  himself.  The  (bird  stage  is  reached  when  some  on, 
or  other  ol  the  numerous  inventors  has  achieved  success, 
ll\  steadfast  application,  h>  stead}  and  untiriiif;  work  at  tin 
difficulties  as  ihej  have  arisen,  he  has  swept  them  all  awaj 
ami  awaits  Iii-  reward.  So  soon  as  this  stage  is  ended  tin- 
fourth  hegins.  It  frequently  commences  bj  a  few  dis- 
appointetl  patentees  announcing  Ihe  supposed  infringement 
ni  some  |i<  i  patent  of  Iheir  o\m.  As  a  rn\<-  snob  men  have 
a  hank  hiihincc  of  Ihe  most  meagre  description,  and  as  the] 
hau*  all  in  gain  ami  nothing  to  lose,  a  law-suit  ha-  im 
teiriir-  Im  them.  Apart  from  this,  the  vested  interests  ami 
Ihe  wiseacres  have  now  altered  their  tone,  "no  utility,"' 
•'  im  utility,"  is  the  cry  now,  while  ii"t  the  smallest  noise  i- 
n.aih  l.\  those  who  arc  loud  in  asserting  "  there  is  nothing 
new  in  it,"  "  ii  ha-  been  patented  over  ami  over  again,  yuan 
ami  years  ago." 

u  i  expect  thi-  i-  what  many  will  say  when  era  tell  them 
that  we  have  ii"t  only  succeeded  in porifjring aenrags.  a) 
im  aus  nt  lime,  hut  al-u  in  making  cement  from  the  aludga 
ai  a  profit.  When  Weldon  bronghl  his  chlorine  proaaaa  i" 
perfection  he  "a-  fin)  told  it  would  not  answer,  and  then 
when  it  did  answer,  that  Goaoaga  ami  not  he  was  the  true 
inventor.  When  Mond  introduced  the  Bmmonia-eoda 
process  into  <  he-hire  he  «a-  firal  told   it  could  aol  he  done 

mi  ac ni  ni  ihe  In-s  uf  ammonia  :  the  second  opinion  wa-, 

that  it  hail  been  tried  h\  many  anil  hail  been  given  Up,  anil 
WB8  moreover  "  as  old  as  the  hill-."     So  all  new  prooesset 

are  treateil. 

We  know  perfectl)  well  that  sewage  has  been  purified  hy 
lime  before,  limed  water  ha-  beeu  treated  with  carbonic aciil, 
■ewnge  hai  been  treated  with  air  currents,  the  air  currents; 
have  beeu  robbed  of  their  ammonia,  ami  several  have  tried 
I,,  make  cement  out  of  the  sludge.  In  spite  <»l  all  thi-, 
where  is  mm  the  work*  existing  wherein  the  sewage  of  any 
titwn  i-  treated  on  the  line-  I  have  alread)  iiuliuatad  '! 

Hut  I  have  mil  finished  :  we  are  still  at  the  mixing  tank. 
\-  I  ha\,  already  explained,  the  mixture  is  ascertained  to 
contain  7"  pan-  "l  carbonate  of  lime  to  .'in  parts  «•!  silicatei 
Ordinary  sewage  slmlge,  made  with  is.  ui.nl  hme  tu  the 
milium  gallons,  I  have   always   found   t"  coutaiu  inn   uhc  h 

-iii.  ai. .  'lii'  i-  i"  say,  im'  little  lime,  so  that   I   see  Nth 

cult]  in  projierly  ap|Hirttouiug  ii  t"  the  ueeils  of  .mv  partious 
Im  ill-tin  t.     i  in  tin  othet  hand,  suppose  a  very  large  excec 
nl  lime  over  the  silicate  ha-  in  lie  uaed  t"  punf]  some  raM 
t.inl  sewage,  Held  clay,  fire  clay,  or  riwr  mud*  or  crumbled 
down  shale  hank-,  ni  even  well  ground  ash-pit  elinker-  may 
I.,   i  mployetl  in  bring   up  tin    proper  proportion   ••!   silicate* 

\    ii  w    partial  analyses  "I    these    substances   ma_»    \» 
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The  sludge  or  slurry  is  then  pumped  into  the  drying 
chamber  you  see  before  you  ;  it  is  a  closed  chamber,  upon 
the  floor  of  which  the  sludge  lies,  and  is  exposed  to  the  waste 
heal  coming  from  the  cement  kiln  which  is  built  at  one  end 
K  it.  By  the  time  the  kiln  has  burnt  itself  out,  the  simile 
has  become  dry,  and  tonus  the  next  charge.  The  dried 
sludge  is  now  packed  into  the  kiln  with  intermediate  la\ers 
,,l  coke,  the  cuke  is  lighted  by  a  fire  at  the  bottom  of  the 
Kin,  and  the  charge  drawn  so  scum  as  the  particles  commence 
to  frit  together.  When  drawn  from  the  kiln  in  this  state,  it 
is  known  as  "  clinker,"  and,  after  being  ground  ami  sieved, 
becomes  Portland  cement. 

We  must  now  turn  our  attention  to  the  course  of  the  ;; 

Iflvinp  the  fireplace  and  kiln,  as  it  is  from  this  source  we 
Obtain  our  supply  of  warm  air  and  carbonic  acid  gas.  The 
combustion  of  the  coke  in  the  kiln,  and  also  of  the  organic- 
matter  of  the  sewage  sludge,  together  with  that  expelled 
from  the  carbonate  of  lime,  give  all  the  carbonic  acid  re- 
quired, which  passes  forward  into  the  drying  chamber  at  a 
red  heas.  The  heat,  passing  over  the  surfacejof  the  wet  sludge, 
ilries  it,  the  vapour  passing  off  mixed  with  much  ammonia 
or  its  carbonate.  This  ammonia  is  arrested  in  acidulated 
water,  the  gases  passing  down  scrubber  through  which  they 
pass  while  still  warm  into  the  aerating  and  earbonating 
chamber,  where  they  act  upon  the  highly  alkaline  and  partly 
purified  sewage  in  the  manner  already  described.  You  will 
thus  notice  that  the  carbonic  acid  is  not  sent  out  of  the  pro- 
cess ;  it  comes  round  again  and  again,  so  that  a  fresh  supply, 
such  as  is  yielded  by  the  burning  coke  in  each  operation, 
simply  goes  to  make  up  the  working  loss. 

The  Salford  sewage,  treated  this  way,  would  yield  260 
tons  of  cement  per  week.  Some  of  you  may  think  this  a 
large  quantity,  but  when  1  tell  you  that  1  used  to  inspect 
one  works  making  1,200  tons  a  week,  and  another  making 
nearly  three  times  that  quantity,  and  that  there  are  many 
others  of  similar  magnitude  in  this  country  alone,  you  will, 
I  imagine,  not  be  frightened  at  260  tons  per  week.  Again, 
if  only  one-third  of  a  grain  of  ammonia  were  extracted 
from  a  gallon  of  each  of  the  ten  million  gallons  of  sewage,  it 
would  amount  to  no  less  than  six  tolls  per  week,  but  tin- 
cement  revenue 'is  quite  good  enough  without  that  coining 
from  the  ammonia. 

The  weekly  cost  of  carrying  out  this  system  night  and 
day,  without  taking  into  account  interest  on  capital,  depre- 
ciation of  plant,  and  other  incidental  expenses,  is,  ;l>  far  :l* 
we  can  estimate-,  as  follows  : — 

t 

Lime,  1 10  tons  at  lu.s- 7a 

Shale  or  clay,  70  tons  at  5»- is 

Coke  for  burning  cement,  no  tons  at  10*. . . .  26 

Labour,  10  men  at  26.*- SO 

Acid  oiis  and  sundries 47 

Coals  for  steam 70 

Balance,  profit 365 

045 

The  revenue  heinR:— 

260  tons  cement  at  4.">.-< 0*5 

6  tons  sulphate  of  ammonia  at  Ml 60 

645 
Annual  balance  of  revenue  over  expenditure £18,980 

As  to  cost  of  plant,  this  cannot  he  excessive,  considering 
it  is  only  an  ordinary  cement  plant,  with  earbonating 
ehamher  tacked  on  to  the  usual  precipitation  works.  But 
there  is  this   difference,  that  while   a  cement   maker  proper 


has  to  possess  boats,  and  to  dredge  or  dig  for  his  mud,  and 
lo  get  his  chalk,  it  is  here  pumped  Into  his  works  ready 
mixed  for  him.  And  again  the  precipitation  department 
need  have  no  trouble  regarding  sludge  disposal,  or  the 
alkalinity  of  its  effluent  ;  both  have  been  well  provided  for. 
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BY    HnWi.lNU    WILLIAMS,    r.i.c. 

f  \ou  are  doubtless  aware  of  the 


F.C.S. 


Most  oi   you  are 

and   pecuniary    los 

merchants  are  subj 

with  which  rations  kinds  of  damn 


iware  ot    the   great   a ivance 

to    which    cotton    manufacturers    and 

owing  to  the  comparative  frequency 

ge,  especially  that  generally 

known  as   mildew,  occur  in   cotton  g Is.     Rareh  a  week 

passes  without  a  mildew  ease  of  greater  or  less  importance 
cropping  up  In  our  midst,  some  firms  having  occasionally 
quile  a  long  spell  of  bad  luck  in  this  respect.  It  seems  to 
be  the  impression  in  certain  quarters  that  the  rage  lor 
heavy  sizing,  which  has  become  so  prevalent  of  late  years,  is 
mainly  responsible  for  these  cases  of  damage:  1  hope  to 
show,  however,  that  it  by  no  means  necessarily  follows  thai 
heavily-sized  cloth  is,  ipso  facia,  specially  liable  to  become 
mildewed,  and  vice  versa,  that  a  so-called  pure  cloth  (i.e., 
one  containing  the  smallest  proportion  of  size  which  it  is 
possible  to  employ)  may  he  attacked  by  fungoid  growths 
much  more  readily  under  certain  conditions. 

The  sizing  ingredients  most  commonly  used  in  the  process 
of  manufacturing  grey  cloth  are  starchy  matters  of  various 
kinds,  such  as  flour,  farina,  &c,  tallow  and  other  fattv 
substances,  soap,  china  clay,  and  the  chlorides  of  zinc, 
calcium,  and  magnesium. 

Small  proportions  of  starchy,  fatty,  and  mineral  substances 
are  almost  always  present  in  even  the  purest  grey  cloths, 
while  the  lower  grades  of  goods  contain,  in  addition,  la,rge 
quantities  of  weighting  materials,  notably  china  clay  and 
deliquescent  chlorides. 

With  the  view  of  preventing  mildew  during  the  manufac- 
ture of  the  goods,  and  more  especially  afterwards,  an 
antiseptic  is  generally  added  to  the  sizing  mixture.  Ziuc 
chloride  is  the  substance  used  almost  universally  aiuouo- 
cotton  manufacturers  for  this  purpose,  and  is  consequently 
found  to  a  greater  or  less  extent  in  most  kinds  of  grey  cloth, 
from  1  to  3  per  cent,   being   present   sometimes  in  heavily 

sized  goods. 

It  is,  perhaps,  hardly  necessary  for  mc  to  remind  you 
that  the  most  favourable  conditions  for  the  formation  of 
mildew  exist  when  cloth  free  from  antiseptic  ingredients, 
hut  containing  a  large  proportion  of  starchy  matter  (espe- 
cially of  a  nitrogenous  nature),  is  exposed  to  the  combined 
action  of  moderate  warmth  and  dampness. 

Thirty  samples  of  cloth  were  taken  for  the  experiments,  to 
which  I  shall  presently  refer.  Some  of  these  were  selected 
from  a  large  number  of  samples  which  have  been  sent  to  niv 
laboratoiry  for  analysis  during  the  last  few  years,  while  the 
remainder  were  obtained  from  well-known  manufacturers 
specially  for  tin-  purpose  of  this  investigation.  The  samples 
in  question,  which  arc  the  production  of  20  different 
manufacturers,  may  be  regarded  as  representative  speci- 
mens of  some  of  the  principal  makes  and  qualities  in  the 
Manchester  market. 

For  the  sake  of  comparison,  1  also  examined  two  samples 
of  bleached  cloth,  the  one  of  lather  low  quality,  in  which  a 
fair  amount  of  starchy  matter  was  present,  the  other  almost 
absolutely  pure  and  containing  only  a  trace  of  starch. 

All  the  samples  were  carefully  analysed  by  the  same 
methods. 

In  the  accompanying  table  1  have  recorded  the  results  of 
my  analyses,  also  the  length  of  time  necessary  for  the  develop- 
ment of  mildew,  when  the  cloths  were  placed  under  conditions 
favourable  to  the  growth  thereof. 

What  I  have  termed  "  mildew  tests  "  were  made  as  fol- 
lows : — Equal  sized  pieces  of  each  sample  were  put  into 
clean  dry  bottles ;  carefully  measured  quantities  of  water 
were  then  run  slowly  from  a  burette  on  to  each  piece,  so  as 
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MM    L'rj.lual    ami     lOfHI    ali-..r|iti.ui.    Mid    ibe    Well. 

.  .,ik..l    botUei    c Ji il    ll'<-    •Ihih)'    ,1"1'1    l'l:""'    iu    :i" 

apparatus  which  srns  kepi  at  ■  nearly  eonstanl  temperature 

i,|    ).',      |.  1  )>•     u"  ■  "•»«    r;t  ka-ll.    ill  0*0*1  Mil     ilMUie, 

ii>. i-    possible,  the   -.inn    • Irtioas  tl ighout  the 

..i,.-  m  regard*  the  degree  ol  dampness,  temperature,  &c. 
II,,  cloths  "in-  examined  several  linn  -  daily,  so  as  to 
detect  the  earlie*  imli.-aiinn-  of  fungoid  growths.  I  maj 
add  that  tin  <A|„iiiiHi>i<  were  repeated  four  time*,  with 
illi  ike  same  result*  rock  line,  and  all  the  analyses 
„.i.  made  in  duplicate,  -..  there  can  be  no  doubl  as  to  their 
it  curacy. 

Taking  the  results  :i-  ■  whole,  I  tkink  ii  must  I"-  admitted 
thai  there  is  not  so  clone  ■  tekuionekifj  between  the 
composition   ol   the   different    cloth*  and  theit   respective 


ti  i,. I,  ui'i,  -  ic  become  mildewed  as  ini^lii  have  lieen  expected, 
according  to  preconceived  ideas  on  the  subject.  I  am 
making  special  reference  now  to  Ibe  ratio  between  tin-  zinc 
chloride  ami  the  magnesium  ami  cuh-iiim  chlorides,  ami  also 
in  the  percentages  of  those  ingredients  in  proportion  to  ihc 
total  "iae  present  in  air*  particular  sample  of  doth. 

At  the  -aim-  linn-,  imi^i  ut  the  figures  seem  to  point  in 
the  same  direction,  \i/.<  iliai  nine  chloride,  if  presem  in 
suitable  proportion,  does  undoubtedly  exert  a  preservative 
influence  on  heavily-sued  cloth, 

A»  regards  the  peculiar  and  somewhat  discordant  results 
obtained  in  i In-  case  of  a  few  of  the  samples,  1  am  unable 
in  utTi'i  ■  really  satisfactory  explanation,  bin  I  think  irn> 
arc  moat  prohabli  due  in  the  varying  proportion  ol 
nitrogenous  constituents  in  the  different  elothft. 
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Grey  Cloths.— Percentages. 


17. 


Fibre 

Moisture  natural  t>>  fibre 

Moistnre  in  excess 

Starchy  omtters 

Fatty  and  oily  matters. . 
.Mineral  matters 


Consisting  of  :- 
Zinc  chloride 


Calcium  chloride 

Magnesium  chloride  . 
Magnesium  sulphate. 
China  clay,  Jtc 


66*  ST, 

5*35 
4'83 
6 '03 

2-77 
1117 


18. 

BB'Ol 

5  "20 
S-S7 

12'67 
1-81 

11-41 


1IKI-IKI 


1-74 


11  MS 


•42 
•06 

2-17 

8-79 


19. 

64  74 

5-18 
8*93 

9-33 
1  ■  83 
i  *■;«* . 


ion 'Co 


so. 

fa- •« 

i-'.ls 

4-37 

18*60 

2-15 

12-71 


21. 


liwnii 


01-81 
4'94 
.V97 

11  08 
1-39 

16  81 


louoo 


22. 

61-21 
■i-x'.t 
4-07 

IS- 17 
2-8". 

1S'81 


23. 


ino-iMi 


60*55 
4-84 
4-09 

13*98 
2-lil 

13*95 


100-IKI 


*7o 

•12 

1*63 

12-54 


1271 


3*04 


16-81 


*S9 


11-02  11-82 


13-S1  1395 


59*28 
474 

4-01 
10-11 

3-20 
18-68 


llBI'OH 


2*11 

13-28 
18-68 


Mildfio  Test  —  Fungoid  growths  "first 
observed  at  en  I  of 


r>4  hours 


44  hours        54  hours       44  hours       44  hours 


67  hours         48houis         68  hours 


Fibre  

Moisture  natural  to  llbre. 

Moisture  in  excess 

Starchy  matters 

Fatty  and  oily  matters. . . 
'Mineral  matters 


•Consisting  of  :— 
Zinc  chloride  , 


Calcium  chloride 

Magnesium  chloride  . 
Magnesium  sulphate. 
China  clay,  &e 


Mildew   test.— Fungoid    growths  first 
observed  at  the  end  of 


Grey  Cloths.— Percentages. 


BiEicnED.— 

Perccmages. 


26. 


57  ■  .".4 
4'61 
5*11 

1C.-72 
1-31 

1471 


100-00 


57*27 
4*58 
4-29 

13-67 
3-40 

16-73 


lOO'OO 


19-81 
3*98 
4-12 

12*25 

1-42 
28-42 


lOO'OO 


28. 


29. 


48-37 
3-87 
7-31 

13*64 

2*07 
23-84 


100*00 


46  -04 
S-73 
5-62 

15  -OS 
5-93 

22-45 


100-00 


30. 


1. 


46-43 
3-71 
8-34 

12-06 
4-40 

25-06 


lOO'OO 


75-54 
6-04 
1-87 
4-09 
•is 

12-28 


9*1 '66 
7  91 


■20 

•17 


100*00 


2*30 

•91 

•IS 

11  23 


62 

•60 

•68 

■15 

■22 

74 

I'M 

•09 

2*82 

•03 

52 

2-38 

.-1-50 

•93 

3-87 

12-8.-, 


24*28  19-.-.7 


14-71 


16*73 


126  hours   :    44  hours 


139  hours  i    67  hours 


5'06 


44  hours        44  hours 


69  hours 


75  hours 


tttctm 


2.T0 


THE  JOURNAL  OF  THE  SOOTETY  OF  CHEMICAL  INDUSTRY.      [Man* 


,,li    ..\-   nil    Al'l'l.i.  VTION    "I     UIZARIX1    IN 
[.nun  i:  \>\  KING. 

iv  ii   tor.  in  i\   un  r.  nraCHT,  run.,  r.t.c. 

.  trine  i..  fibre*  other  than  thorn  of 
ble   origin   i«   •■!   comparatively   recenl   date.    Even 

.   ah'xai colours   "ii  wool    were  practically 

unkunwn.     Hot    when,   through    Ihe   breaking   up  ..t    iho 

iveution,  alizarine  «nu>  brought   into  the  market 

price,  wool  dyers  began  to  direct   their  attention  to 

id  alu'ed  colouring  matters,  and  non    large  quantities 

,.i    the  ......ll.-.l  alizarine  dyes  an   used  in  thi  i Inetion  of 

i.i-i  shades  on  loose   wool,  stubbing,  and  yarn.     Thai   « li«-ir 

.uperiority   over  other  colouring  mi rs  i-  recognised  by 

merchants,  .in.l  probably  also  by  the  public,  in  revealed  by 
u  i     ili  .1     -p.-.  ial    price*    are    sometimes    quoted    tor 

dizariuc  dyed  goods  a-  distinct   fr such   thai  lire  dyed 

iher  colouring  matters, 

ii.    ipplicali f  the  alizarines  in  silk  dyeing  i-  of  ~till 

i I. ii. -,  I. in   tin'  demand  for  alizarine-dyed  silka 

I, a-  hitherto  been  restricted  In  embroidery  yarns,  rawing 
-.Ik,  ami  -ni|»  -  for  trouserings.     Latterly,  alizarin. 

I, .,»..  i, mini  .■  application   in  the  dyeing  of  silk  phi-h 

ii.i  mli  .nut  faal  fancy  sbadee. 

rhe  ojiual  method  adopted  in  wool  and  in  -ilk  dyeing  u 

i r.lani  tin-  material  tit-t   with  -alt-  ..f  chromium,  iron, 

aluminium  <>r  tin  (f.n  wool,  chrome  i-  principally  employed), 
ni.l  ..ii.  i  >\a-liinL'  ..II  >.i  soaping  (with  -ilk)  to  dye  with  the 
rolouring  matter  or  mixture  of  colouring  matteni  in  auch  a 
mannar  that  the  material  ia  entered  aold  oi  lukewarm,  and 
ili.-  temperature  ..i  the  dye-bath  i-  gradually  rained  in  the 
boil  an. I  kept  ai  tin-  poinl  until  the  bath  i-  exhausted. 
Ihr  actual  i. .iiii.un.il  ..i   tli.-  colour  lakes  only    begins  at 

■ha  •!  i- opleted  between  thin  temperature  and 

boiling  poinl  in  from  M  minutes  to  half  an  hour. 

I  ..I   ili.-   application  of   alizarine    or    nitro-alixarine   In 

leather  dyeing,  'lii-  procedure  i-  prohibited  by  the  Fad  thai 

thai  mil  not  stand  s  highej  temperature  than  abonl  "inc  • '. 

H  ill '    I il'L'    inn.   n. 

Iii  .ii.l.i  in  ri  imIi  i  the  production  «.t  colour  lakes  with 
alizarine  .. ii  leather  possible  al  Inn  temperatures,  we  adopted 
,  principli  which  bail  been  previously  employed  by  one  of 
lis  to  wrjoL  viz.,  padding   Ihe  material  flrsl   tvitli  a  solution 

..t    all/arm.     i.-inl.-i.  <l    slightly   alkalilu-    with    anuiH.iiia,  a  ml 

then  developing  in  solutions  ..I  alumina,  <  hromium,  or  iron 
-all-.  It  ih>  pieces  arc  dried  aftei  having  been  |iodded  in  the 
alkaline  colour  solution  ami  arc  then  printed  with  thickened 

i  ..i    stannous  rhloride,a  variety   ..t   whit '.I I 

figure*  can  be  obtained ..|..in..|  jjruuuil*.     Tim-,  it    tin- 

■  I-    padded     in     the    aninii.liiai  al    alizarine     -..lnli.ni    ami 

dried  are  printed  with  -taini-m-  chloride  and  then  passed 
ihrough  pyroliguite  ..t    iron,  ait   ornngi    pattern  in  obtained 

■  violi  i  grouial. 

ipplii  aiimi  >.i   ilii-  priuciple  of  padding  lii-i  with  the 

alkaline  ...li.ui  m>lutiou  ami  then  ■!■  vcloping   iu  tli rdanl 

-..Iniiuii  has  al-..  proved  itself  applicable  in  Icathei  .Utiiii: 
In   tli.-    i  ipplicatiou,    tli.     comparatively    strong, 

iHghtly   ammouiacal  aliaarint'  Mdution  (or  in   thi    ease  ol 

nitin  ali/ mm  .  a   .nlnii t   il..'   inonosodium   -alt)  i- tii-i 

applied  in  tin  leather  by  mi  sn?  ol  ■  >  brush  or  pad,  ami  tin' 
...|...ir  lake  i-  then  formed  Ik  a  rabwcrpieiil  licaliucirl  in  the 
iniir.lani   solution.     Ordinary   alum  <<i    nitrate  ol    iron  are 

ii.- tn   precipitate  s   considerable  am t  ..t   nnohanged 

-  in  th.  1.  itli.  r.  and  it  i-  tli.  i.  fort    pn  t.  rahlt  t.i  ass 
ible 
In  tin-  in  inn.  i  a  huge  variety  oi  useful  ami  • 
produced  on   It  sthi  i  without   im 
-  .inn  ige  in  tin  material. 


-.■»«>»»>= 


Mill    i,N    l  ill    i    vRBONISING  ol    VVOOl    IN 
PRRSBNt  I    t'l-  BILK. 

BT     Hl.MI\n     KNK.  IIT,    I'll   II.,    III. 

W'iiit  i-  technically  known  a-  "  carlionising  "  consists  in 
destroying  by  chemical  means  cotton  m  other  vegetable 
matter  in  woollen  t.il.i i.  -  or  rags.  This  i-  effected  either 
by  passing   tin-   material   through   dilute   sulphuric   a.-i.l  or 

alumini 'hloride,    and    drying    (wet    method)    or    by 

exposing  the  material  in  an  utinospliere  of  dry  hydrochloric 
a.-i.l  gas  (.In  methoil).  11%  ilii-  treatment  the  vegetable 
matter  becomes  ilisintegmteil,  and  can  afterwards  Ik-  beaten 
or  shaken  out   as  a  fine  powder.     Thus,  in  the  case  of  rags, 

Ihe  more  valuable  fibre,  the   wool   i-   readily  freed  fn - 

admixtures,  and  may  lie  worked  uj.  again.  Now  -ilk  i-  a 
more  valuable  fibre  than  wool,  ami  since  tli.--.-  two  Ire 
uHcntli  oeenT  together  in  fabrics  such  as  umbrella  cloths, 
-ilk  warp  Henrietta's,  (fee,  ii  appeared  to  in.  desirable  that  a 
method  should  la-  forthcoming  by  means  of  which  tin-  wool 
ininlit  be  destroyed,  leaving  Ihe  -ilk  free  to  be  worked  up 
again  int..  \ in. 

When  this  problem  first  presented  itself,  it  occurred  torn.' 
tu  be  a  matter  of  impossibility  to  solve  it,  both  liluv-  being 
of  animal  origin,  and  both  being  similarly  affected  by  various 
reagents.  But  in  i  r\  ino  the  comparative  action  of  a.-i.l-  and 
alkali-  .ui  the  i">.  fibres,  I  noticed  thai  wool  i-  considerably 
more  susceptible  to  Ihe  action  of  alkali-  and  less  susceptible 
to  the  action  of  acids  than  -ilk  i-.  Thus  1  found  it  possible 
bv  boiling  the  mixed  fabric  with  very  dilute  alkali  to  destroy 
the  w.K.i  ami  leave  tin-  -ilk  comparatively  strong,  lint  a 
-at.  i  method  i-  based  upou  the  difference  in  the  behaviour 
ui  the  two  fibres  towards  pure  water  at  nigh  temperatures. 
If  the  mixed  fabric  (say, consisting  of  silk  warp  ami  woollen 
weft)  is  heated  with  water  for  some  time  to  abonl  130  t'.. 
it  will  l.<-  found  that  the  wool  i-  so  changed  that  it  can 
Im-  readily  rubbed  to  a  powder,  while  the  -ilk  remains 
comparatively  unacted  upou.  My  experiments  were  carried 
out  iii  sealed  glass  lubes.  The  application  of  tin-  principle 
mi  the  large  scale  should  not  present  any  difficulties,  and 
the  process  might  timl  some  industrial  application  either 
m  the  regeneration  ..I  -ilk-  from  waste  or  in  the  textile 
industries. 


■  -«»»»>«»  j»r» 


Mill     ON    ITII     I  <>1!M  VITON      \NI)    1 H  li  It    I 

FIXATION   OF  INSOLUBLE  TARTRAZINE  ON 
\.M\l  \l.   FIBRE. 

IU     I  I. Ml   \H    KM  i   III,    I'll. p.,    I  .1..  . 

Tin  colouring  matter,  which  i-  known  a-  tartrazine,  i-  the 
only  commercial  representative  ..t   an  interesting   class   ..t 

dyestuffs  discovered  by  Ziegler,  and  known   aa  the  oaai 

colouring    matters.      They    are   formed   by   the  action   ..i 
primary    aromatic   hydrazines  or  theii    lulphonic  acids  mi 

I 
.  ii 

mtaining  the    gaoup    |    like  bemil,  phe 

<  <  i 

I 
tin.  i.i-  quinone,  dioxytartaric  acid,  &c 
Commercial  lertraxim    is  obtained   by    acting  upon   out 

mole iiitaii.     a.  iii    with    two    molecules    of 

phcnylhydraiine  para-sulphonic  acid  in  hydrochlorii 

Ii-  composition  i«  represented  by  ihe  formula — 

I  IMlVi 

t    N.MK  ,.ll,  SO,Na 

(     N.NH    i     II,  SO  \a 

I ,., ,\ , 
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In  wool-dyeing  tartrazine  is  of  great  value  on  account  of 
its  fastness  to  light,  [u  this  respect  it  ranks  with  indigo  as 
one  of  the  fastest  dyes  \vu  possess.  Towards  milling, 
however,  tarlrazine  is  not  absolutely  fast,  and  it  was  with  a 
view  of  producing  a  yellow  colour  which  was  absolutely  fast 
to  light  and  milling  that  1  endeavoured  to  fix  the  unsul- 
phonated  colour  on  the  fibre. 

If  dioxytartaric  acid  and  pheuylhydrazine  are  mixed  in 
hydrochloric  acid  solution  in  the'proportion  of  one  molecule 
of  the  former  to  two  ol  the  latter,  no  chauge  takes  place  at 
first,  but  the  liquid  soon  becomes  yellow  and  after  some  time 
an  orange  yellow  precipitate  begins  to  settle.  The  reaction 
takes  place  more  rapidly  on  boiling.  The  insoluble  yellow 
precipitate  is  the  elementary  tartrazine — 

COOH 

I 

(    n.nh.c6h. 

C    •..XH.t.H; 
COOH 

By  immersing  silk  or  wool  in  a  solution  prepared  as 
described  and  raising  the  temperature  gradually  to  the  boil, 
1  found  that  the  whole  of  the  colour,  instead  of  beiu"- 
precipitated  in  the  bath,  became  assimilated  by  the  fibre! 
The  colours  thus  obtained  are  not  so  bright  as  those 
obtained  with  commercial  tartrazine. 

Contrary  to  my  expectations,  the  insoluble  colouring 
matter  showed  itself  to  be  less  fast  to  soap  than  the 
ordinary  sulplionated  product.  Experiments  which  were 
made  with  a  view  of  fixing  insoluble  tartrazine  on  cotton  by 
dyeing  were  unsuccessful,  but  probably  the  formation  of 
the  colour  on  the  fihre  in  calico-printing  would  take  place 
in  presence  of  an  organic  arid.  It  may  also  he  fixed 
according  to  a  patent  recently  taken  out  by  a  continental 
firm  of  colour  makers,  by  printing  insoluble  tartrazine, 
chromiuui.acetate  and  thickening,  and  then  steaming.  The 
colour  thus  obtained  is  said  to  be  characterised  by  its  great 
fastness. 
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ON  A  RAPID  METHOD   OF    SOLUTION    IN    THE 
COLD. 

BY   J.  BERNARD  COLEMAN,    A.R.C.Sc,    F.I.C.,    F.C.S. 
I'MVKKsIlY    COLLEGE,    NOTTINGHAM. 

Some  tunc  ago,  wishing  to  ascertain  the  solubility  of  a    salt 
id  water,  I  conducted  a  few  experiments  to  determine  the 

required  bj  different   salts  to  form  a  ■  unrated  solution 

in  .old  water.  The  Hist  method  employed  was  as  follows  :— 
The  salt,  coarseh  powdered,  was  enclosed  in  a  fine  muslin 
bag,  and  suspended  in  the  upper  part  of  a  (esscl  filled  with 
distilled  water  :  m  this  way,  the  water  in  contact  with  the 
salt  becomes  nearly  saturated,  and  falls  to  the  bottom  of 
the  vessel,  fresh  water,  or  water  not  so  fully  saturated 
taking  its  place  ;  thus  the  process  of  solution  , .  continuous. 
In  the  experiments  recorded  in  the  next  page,  on  the  lalts 
CuS04.o  H,<)  and  KCK  >.  respectively  (Method  1)  it  will  be 
seen  that  at  least  \::  hours,  probably  more,  are  required  for 
complete  solution.  This  method  is  therefore  tedious,  and 
cannot  he  performed  in  one  working  day. 

The  discrepancies  noticed  in  this  series,  and  also  in  the 
second  scries  (Method  2)  are  due  to  the  experiments  some- 
times lasting  throughout  the  night,  in  winch  case  the  per- 
centage obtained  would  be  from  a  quantity  of  the  solution 
taken  out  in  the  morning,  thus  the  percentage  would  be  low. 
as  the  mean  temperature  during  the  night  was  low.  On  the' 
other  hand,  if  the  solution  were  taken  at  night,  the  per- 
centage would  be  high,  since  the  mean  temperature  of  the 
solution  during  the  day  was  higher.  In  Method  3  the 
temperature  was  constant. 

In  all  cases  the  percentage  of  salt  dissolved  was  obtained 
by  taking  out  a  quantity  of  the  liquid  by  means  of  a  pipette, 
filtering,  rejecting  the  first  portion  'of  the  filtrate,  the 
remainder  id'  the  nitrate  being  received  in  a  weighed 
stoppered  bottle  and  then  weighed.  From  this  solution  the 
weight  of  C'uSOj  5  H..O  was  obtained  by  estimation  as  CuO 
and  calculation  into  CuS04.5  H„t).  in  the  case  of  the 
KCIO.,  it  was  evaporated  to  dryness  in  a  tared  dish  dried 
at  lull0  I',  and  weighed  as  KC103. 

The  next  method  (Method  2)  employed  was  a  modifica- 
tion of  the  above.  In  addition  to  keeping  the  solid  near 
the  surface  of  the  liquid,  a  vigorous  shaking  took  place 
about  every  half-hour.  The  salt,  coarseh-  powdered  as 
before,  was  put  into  a  stoppered  cylinder,  one-half  full  of 
water  ;  a  vigorous  shaking  was  applied,  and  the  cylinder 
inclined,  so  that  the  salt  remained  near  the  surface  of  the 
water  in  the  cylinder.  As  mentioned,  the  shaking  was 
repeated  about  every  half-hour,  and  the  cylinder  inclined  as 
before.  On  reference  to  the  table  (Method  2),  it  will  be 
that,  although  the  method  is  more  rapid  than  the  previous 
one,  it  is  not  probable  that  solution  would  he  complete  in 
the  case  of  the  CuS04.5  H„0  in  much  less  than  10  hours. 

Both  the  preceding  methods  are  too  long  for,  say,  ascer- 
taining the  solubility  id'  a  salt  in  a  solvent  at  a  fixed 
temperature  ;  in  fact,  it  is  difficult  to  regulate  the  tempera- 
ture for  so  long  a  period  without  slight  variations. 

Eventually  I  found  that,  by  simply  passing  a  current  of 
air  through  the  coarsely  powdered  solid,  suspended  in  water 
complete  solution  could  be  obtained,  in  some  cases  in  the 
space  of  15  minutes,  and  in  most  cases  before  the  expiration 
of  an  hour. 

The  process  is  conducted  as  follows  :  the  solid  is  put  into 
a  glass  cylinder  half  filled  with  distilled  water.  The  mouth 
of  the  jar  is  tightly  stoppered  with  an  india-rubber  cork, 
through  which  pass  two  glass  tubes.  I  me  of  the  glass 
tubes  has  inserted  in  the  upper  end  a  plug  of  cotton  wool  to  . 
keep  out  dust,  the  lower  end  is  drawn  out  a  little  and  bent, 
as  shown  in  the  Eigure,  and  passes  to  the  bottom  of  the 
cylinder:  the  other  tulle  just  passes  through  the  cork. 
Before  use  tli,.  cylinder  is  surrounded  by  a  \  essel  containing 
watei  of  the  temperature  at  which  the  solubility  of  the  solid 
is  to  be  tested  ;  the  short  tube  is  then  connected  with  a 
water  aspirator.  A  continuous  current  of  air  thus  passes 
through,  forcing  the  solid  through  the  liquid  in  a  circuitous 
path.     In  the  experiments  recorded  in  the  table  (Method  3) 
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Imlf  an  hoin  for  •  I    *I,5HJI      Probably  an 

li.nii  wtmid  be  the  limit  rptired  for  the  complete 

solnti 

Ihr  -UK-  "I  rotnparison,  I  contrasted  the  lasts  result* 
»iili   ii  -I   ill    Method  I,  ».*.  boiling  up  the 

coarsely    powdered  solid    with   water,  and  rapidh    rooling 

■li.wn  In  id.  required   lempcralnrc  will ntinuous  stirring. 

\lthongh  m  this  methml  there  is  the  fear  <>t  snpcrsatnration 
rifr.  -nil  ih.'  i.  »iiip  1 1\  with  Method  3. 

I  method  consists,  f  I  )  in 

lively  -Iimii  time  required  for  solution  ; 
expensive  apparatus,  such  as   a-ater   motors  mid   revolving 
in. .hi'  red      In  places  where  high* 

I an    rrntei  is   i  ..i    available,  steam   mat  I"    substituted 

by  simpli  hi."  hing  n  il  t»h  •  •!  huil »  Hi  i  in  1 1 > .   ., 

.in.l  ii  w ill  l*   found  In  .'  II 

1 1 1.-  i  1. 1 1. 1 1. >i  um  .1   in  il .xperimenls  t    io.it  known  as 

i  iviwdi '  s 

Hie  objections   to  this  i  the  Milutiiui   may 

ii'  'I  hi  ihi  poration  dn 


passage   through    the    liquid :    (2)  t li sal    readil)    oxidisuble 
substances  are  excluded. 

The  first  objection  may  be  overcome  by  passing  the  »ir 
tbxough  water  before  passing  il  through  the  body  under- 
going solution  :  thus  rendering  the  air  moist. 

The   second   difficulty    can  usually  I"-  met   l.v  employing 
in  place  of  air,  care  being   luken  thai    the  oxygen 
and  carbon  dioxide  presenl  in  the  coal-gas  are  thoroughly 
absorbed  by  alkaline  potassium  py-TogaUate. 

I  I- 1.  iiiim.il  the  solubility  . <t  1  .  m  >,  :il..(i  in  the 
following  manner  as  ;i  tcsl  case. 

I'll,  coal-gas  «;>-  passed  through  three 1  -tubes  "iili  8  in. 
liniliv.  filled  with  pirraice  soaked  m  alkaline  potassium  pyro- 
L'.iii'i'  lin-  procedure  was  found  to  have  removed  all  tin- 
carbon  dioxide  and  oxygen  in  the  coal-gas. 

-  was  then  passed  through   the  coarsely  powdered 
II  1 1  in  the  manner  di  scribed  (  Method  8). 
allowing  results  were  obtained  with  two  estimations :— 


l-.-SII,  7  ll.n. 

i          rempsratun     Pa 

l'.-r  i 
of»     S 
before 
Ispiration. 

Par  Cent 

ol  F. 

\*-l'inilion. 

Mm. 

3.V76 

1..                    38-75 

Og'OO 

Ih.  nbovc  exnmpli  -   show  lhal  the  process  i»  also 
for  oxidisablc  substances,  since  the  amount  of  iron  oxidised 
during   ihi    i  the  gas  increased  0-07  pet     cent, 

only . 

Ih-  |KTcentngc  "<  ferrous  iron  in  the  original  nil 
(99  07),  and  also  aftet  aspiratiuu  (99*01),  was  d.  t.  i mined 
by  the  hichromnti 

I    havi     i"    Ihnnk    Messrs.    Smith,    Halls,   and     Adams, 

"••Hill  Ills      in      ih.       elie il      I.iI,..i.h,.i\  .     I,. i      ennui 

.in. ill  ii.il  help. 
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SESSION  1800-91. 


April  flth  (Glasgow)  :— 
Election  of  Otlice  bearers. 
Mr.  F.  J.  Rowan.    "  Notes  on  the  Physical  Conditions  existing 

in  Shale-Distilling  Retorts." 
Mr.  J.  S.  Thomson.     "The  Determination  of  Impurities  in 

Paraffin  Scale.  ,Vc." 
Mr.  J.  Grav.    "  An  Apparatus  for  determining  Flash-Points  of 

Heavy  Mineral  Oils. 

May  1th  (Edinburgh)  :— 
Dr.  J.  B.  Readman.      "The  Manufacture  of  Phosphorus: 

Part  III." 
Dr.  J.  Clark.    "  The  Direct  Estimation  of  Arsenic  in  Minerals 
and  Metals." 


Meeting  held    at  the  Societies'  Rooms,  207,  Bath  Street, 
Glasgow,  on  Monday,  2nd  March  1891. 


MK.   E.    C.    C.    STANFORD   IX   THE   CHAIR. 


ON  THE  REVISION  OF  CONSTANTS  EMPLOYED 
IN  THE  ANALYSIS  OF  FATS  AND  OILS. 

BY    R.   T.    THOMSON,    F.I.C.,    AND    It.    BAHANTYNK. 

Part  II. 

Ix  our  previous  paper  on  this  subject  (see  this  Journal, 
Vol.  IX.,  p.  588),  we  stated  that  our  object  was  to  revise 
the  constants  of  various  oils,  and  to  record  these  for  each 
individual  oil,  and  not  only  for  each  class  of  oil.  Several  of 
the  oils  for  which  we  gave  constants  formerly  have  been 
mislaid,  and  one  or  two  have  changed  somewhat  by  exposure 
to  light  and  being  insufficiently  stoppered,  according  to  the 
description  already  published  by  one  of  us  (see  article  on 
"  The  Effect  of  Exposure  under  Certain  Conditions  upon  some 
Constants  of  Oils,"  by  H.  Ballantyne,  in  this  volume,  p.  29). 
In  the  accompanying  table  of  "  constants  in  oil  analysis  " 
will  be  found  that  portion  of  our  results  which  may  fairly  be 
regarded  as  useful  in  oil  analysis.  In  it  are  included  figures 
for  fresh  specimens  of  olive  and  other  oils,  and  the  old  and 
new  results  of  the  oils  formerly  partially  examined.  We 
have  also  stated  the  percentage  of  free  (oleic)  acid  in  each 
sample,  and  although  this  cannot  be  looked  upon  as  a 
constant,  yet  it  serves  a  purpose  in  indicating  to  some  extent 
the  condition  of  the  oil,  and  shows  how  little,  if  any,  a  high 
free  acidity  affects  the  results  of  analysis. 

Iodine  Absorption. — The  first  column  in  the  table  contains 
the  iodine  absorptions,  and  there  is  little  to  add  to  our 
remarks  in  Vol.  IX.,  p.  587.     It  was  there  noted   that  the 


variation  in  iodine  absorption  for  different  olive  oils  was 
greater  than  usually  stated.  Since  then  we  have  found 
one  half  a  per  cent,  higher  still,  so  that  the  iodine  value 
ranges  from  that  of  Gioja  (79  per  cent.)  to  that  of  Mogadorc 
olive  oil  (86-9  per  cent).  We  have  also  examined  a  rape 
oil  with  an  iodine  absorbing  power  of  only  99-1  percent., 
which  is  the  lowest  figure  we  have  yet  obtained  for  that  oil. 
The  sample  of  rape  oil  given  in  our  former  table  as  110' 1 
should  have  been  actually  printed  10  per  cent,  less  ;  so  that 
the  highest  iodine  absorption  for  rape  oil  stands  at  105  -6  per 
cent. 

Potash  Neutralising  Power. — It  is  perhaps  worthy  of  note 
that  the  figures  in  our  table  respecting  olive  oil  do  not 
represent  such  a  great  variation  between  each  individual 
oil  as  those  given  by  Koettstorfer,  Stoddart,  and  Valenta, 
but  they  are  in  close  accord  with  those  of  Archbutt.  With 
rape  oil  also  the  difference  in  potash  neutralising  power 
agrees  with  Archbutt's  results,  and  is  not  so  marked  as  that 
stated  by  other  observers.  Of  the  five  specimens  of  linseed 
oil  examined  by  us,  the  limits  lie  between  19-00  and  19-28, 
while  those  of  nine  specimens  tested  by  other  observers, 
and  recorded  by  Allen,  vary  from  18-74  to  19-52.  With 
our  four  different  specimens  of  seal  oil  there  is  only  a 
difference  of  18-93  to  19-37,  while  Stoddart  and  Deering, 
testing  an  equal  number  of  samples,  shov  differences  to  the 
extent  of  18-90  to  19-60.  In  all  cases,  while  our  iodine 
absorptions  have,  on  the  whole,  shown  wider  variations,  our 
results  of  potash  neutralising  power  have  exhibited  narrower 
differences,  for  oils  of  the  same  class,  than  other  observers. 

Unsaponifiable  Matter.  —  A  knowledge  of  the  per- 
centage of  unsaponifiable  matter  in  genuine  oils  is  of  great 
importance,  as  on  this  depends  how  much  of  that  ingredient 
must  be  reckoned  as  mineral  or  rosin  oil  in  an  adulterated 
sample.  Hitherto  we  have  had  to  be  content  with  Allen's 
quite  correct  statement  that  the  proportion  present  in  oils 
and  fats  is  not  more  than  1  •  5  per  cent.,  and  usually  much 
less.  It  is  quite  possible,  however,  that  much  greater  use 
might  be  made  of  the  unsaponifiable  matter  in  detecting 
adulterants.  It  will  be  observed  in  the  table  of  constants  that 
olive,  refined  cotton-seed,  unrefined  arachis,  and  linseed 
oils  contain  about  the  same  proportion  of  unsaponifiable 
matter,  and  therefore  the  determination  of  that  constituent 
in  a  sample,  say,  of  olive  oil,  would  not  serve  to  show  any 
adulteration  with  either  of  the  other  three  oils.  But  the 
presence  of  a  considerable  proportion  of  rape  oil  would  tend 
to  have  a  lowering  effect  on  the  percentage  of  unsaponifiable 
matter.  Again,  in  marine  oils  it  is  a  remarkable  fact  that 
seal  oils  contain  only  about  one-third  of  that  contained  in 
whale,  cod,  and  menhaden  oils  ;  therefore,  if  an  abnormally 
high  percentage  of  unsaponifiable  matter  (not  due  to 
mineral  or  rosin  oil)  were  obtained  in  seal  oil,  there  would 
be  a  presumption  at  least  of  adulteration  with  menhaden  or 
other  fish  oil.  Of  course  more  determinations  of  "  constants  " 
of  various  qualities  of  these  oils  may  be  necessary  to 
establish  such  distinctions  on  a  firm  basis.  But,  in  the 
meantime,  the  analysis  of  oils  cannot  be  made  with  such 
scientific  accuracy  as  to  warrant  us  to  dispense  with  even 
the  slightest  guide  to  the  determination  of  their  purity. 

It  may  be  noted  in  passing  that  in  the  estimation  of  the 
unsaponifiable  matter,  if  the  ethereal  layer  is  equal  in 
volume  to  the  lower  layer  of  soap  solution,  four-fifths  or 
80  per  cent,  of  the  ingredient  may  be  determined  by 
one  extraction.  The  other  fifth  may  be  allowed  for  by 
adding  one-fourth  of  that  obtained  by  the  first  extraction, 
or  by  a  second  extraction,  especially  if  the  proportion 
expected  is  large. 

Of  the  specific  gravities  of  the  various  samples  there  is 
nothing  special  to  remark. 

Specific  Temperature  Reaction. — This  is  simply  a  modi- 
fied way  of  recording  the  results  of  Maumene's  temperature 
reaction  with  strong  sulphuric  acid.  Broadly  stated,  and 
divested  of  all  the  little  necessary  precautions,  Maumene's 
test  shows  the  rise  in  temperature  by  mixing  together 
50  grms.  of  the  oil  and  10  cc.  of  sulphuric  acid.  Various 
observers  have  shown  that  a  slight  difference  in  the  strength 
of  the  acid  affects  the  rise  in  temperature  very  considerably, 
so  that  a  careful  taking  of  the  density,  or  a  gravimetric  or 
volumetric  estimation  has  been  recommended.     The  density 
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:imi1  gravimi  I  )  bolh  I bjccted  lo  on  the  ground 

uracy  would  be  impaired  should  the  acid  contain 

nn\  sulphates  ..f  metals,  but  no  such  objection  can  1»-  urged 

again*)   the   volumetric  method.     But  a  much  simpler  teal 

I  .1,  the  latter  urn  1»-  applied  to  the  acid,  and  on  this 

it    baaed   what    we   have   named   the   specific  tcm] 

reaction.     Ii  simply  consists  in  mixing   50  grms.  ol  water 

with    in  ce.  "f  the  sulphuric  acid  (each  at   2rf   C),  mm. I 

ring  the  highest  temperature  reached.     Tie  amount 

-i   measured  from  a  pipette  at  I5*S   C,  and 

the  sulphuric  acid  should  1»-  run   in   from  :i  pipette  which 

will  deliver  the  10  cc.  in  one  minute.     During  the  addition 

the  mixture  should  I"-  vigorously  -lirr.-.l  with  the  thermo- 

ind  the  highest  1<  mperature  reachi  d  rapidly  n  ad  off, 

ol)  remains  constant  »•>■  ;i  tew  seconds.    should 

u   in  measuring  the  water,  as  a  material  ei 
in   ii   ;i   little   leas   water  should   be  i  mployi  d      1  ■ 
jnstani  -in'   lessof  waterwilJ  give  a  higher  reading 

being  tested  in  precisely  the  same  way,  it 
i,  ,,n|v  ,„.,.,  in  t<  mpt  ratun  obtained 

with  water  ii.tn  thai  obi  i I  by  the  "il  under  exam 

The   answei  is  the  specific   temperature  ompared 

with  water  .i-  I,  which  is  the  customary  mode  ol  expression  ; 
l, hi  in  our  table  "•  have  >•  corded  the  results  compared  with 
watei  as  10  J,  in  ardei  to  dispense  with  decimals. 

In  applying  the  teal  some  precautions  are  necessary,  and 
a  few  details  in  manipulation  must  be  observed,  rhe  oil- 
must  be  oarefully  weighed,  and  the  aeid  added  to  them 
exactly    i>-   «iili   water,  cxeepl    tl 

viirnn;:  is  necessar]  during  and  after  the  addition  ol  acid. 
I„  all  tfa  ni  •  made  in  t lii  —  way  uo  abnormal  rise  in 

temperature  by  local  superheating  was  evei  observed.  The 
rise  was  fairly  steadj  up  to  the  highest   point,  at  which  ii 

Is.     In   the   c 


linseed,  cod,  seal,  and  menhaden  oils  the  tests  had  to  be 
made  with  a  mixture  "I  20  grms.  of  these  oils  and  30  of 
olive  oil  of  a  known  -j«  .i  ti>-  temperature  reaction. 

The   tests  were   performed   in  :i  thin  beaker  surrounded 
with  cotton  wool,  but   it  was  funnel  that   the  shape  of  the 
beaker  had  a  considerable  iufluenceon  the  rise   in  tempera- 
tun      Thus,   with   sulphuric   acid   ol    96-8   per  cent  in  a 
beaker  :i  in.  high  and  -  in.  wide,  water  showed  a 
ITT  ,  while  Malaga  olive  oil  gave  a  ri-r  .>i   39   C.    In  a 
beaker  I  in.  in  height  and  -  in.  in  width  the  wal 
in -7  .  and  t)»-  same  "il  11  .  being  a  difference  of  2 
,',,-..     VVhcu  the  specific  temperature  reaction  of  the  oil  is 
calculated   out,  we    obtain    93*5  and    and   93" 8   for  the 
respective  beakers;  and  such  results  are  as  close  as  need  be. 
From  these  data  we  gain  the  valuable  precaution  that   the 
oil  or  oils  to  '  !   must  be  tested   in  the  identical 

vessels  ir  which  the  test  with  the  water  i-  nude.  In 
Mauim  ginaj    method   of   testing  oils   do    aoconnt 

whatever  is  taken  of  using  dim  ri  nl  veasi  I-.  and  by  ii  thi  n 
is  no  means  by  which  allowance  can  be  made  foi  a  fresh 
i  when  the  first  one  i-  broken;  unless  indeed  ■  few 
ire  always  kept  which  have  been  tested  against 
each  other.  By  adopting  the  specific  temperature  test  all 
that  i-  necessary  is  i"  standardise  a  new  beaker  with  water 
and  sulphuric  arid,  and  make  the  experiments  in  it  with 
the  "il-  to  be  tested,  using  the  new  temperature  reaction 
with  water  a-  the  standard. 

it  i-  a  "ill-known  fact  that  aeid-  of  different  strength 
widely  different  results  in  taking  Maumene's  lent] 
rare  reaction  oi  oils,  and  therefore   some  >  ■■ 
inn. I.  i  n  if  this  also  affected  the  specific  tempera- 

ture reaction,     i  erenl   strengths  of  sulphuric  add 

were  used,  .md  the  results  of  their  treatment  with  water 
.eml  "il-  are  given  in  the  following  table: — 


i,,  1 1    mowing  mi    Ki-i.  uc  1 1  mi  i  Temperature  Rkacxiom  with  Mi.rnrr.n-  kco 

On  >  rns. 


II  >i  i,  of  OS- 1  per  f.  nl. 


II   St  ' 


■ 


■■ 

Olive  oil.. 

r. 
1 


in  I    in  'lie 

■  rat  ure      Temperature      Tcmperalu  •  raturc 


C. 


31-0 
I'M  '■ 

127 

I 
II  I 


Temperature      Temperature 
o  c.  K<  action. 


.., 


too 

:«'. 

M 

14 

IL'I 

\n   i  i  little 

difference  m  the  strength  of  the  i  id  may  lat 

I  the  temperature  test   us  usually  reported;  while  tin- 

•■•  a  com- 
parative!) -hi. ill  extent.  I  with  an  "In* ■  "il  the 
— 1 1  iblc  discrepancy  when  the 
re-nlt  \t  compared  with  thai  nf  the  weakest,  hut  nothing 
like  the  differen  omparisoti 
in  temperature  alone,  Tht  i  isl  superiority 
temperaturi  dim; 
result*,  i-  irl)  shown  with  linseed  oil,  which  in- 
ojcati                                            :i  i  '-■'  between  tl 

•  id.  "In  n    lie     specific  '•'in; 

only    exhibits   s    variation  "t    i    in   970,     I"   obviate   the 

,,hta in  ill-,  due  to  diffen  ength 

of  sulphuric   ncidi   wt    >-     no  aeid  "Inch  gives  with  » 
a  rise  "i    from    18  t,.  1 1    •   .  when  tl  eon- 

ted  in  n  bcnkei    aboul  I  in.  in  height  and  2  in.  in  width. 
Sulpli  rill  contain  Prom 

-nl|ihiiric  acid. 


It  may  p  rhaps  be  as  well  t"  note  thai  thi   proportion  of 
ter  must  in  no  case  1"  i  id) 

in.  an-     a     higl" 

tempi  hoti  l  "■-  .     With  oils,  on  the  other  hand, 

the  effect  is  usually  to  give  a  considerably  lest    rise,  so  thai 

1"  inattenl  ind  measurement,  a  double 

be  iutrodu 

When  50  grim*,  of  the  oil  cannot  '  tht  quantities 

I    sulphuric  aeid   may  be    halved,  and   the   results 

compared  \Mth  those  obtained  with  half  quantities  of  water 

rcumstances  the  specific  temperature 

reactions  ar.'   ) isely    the  same   as    those  quoted    in    the 

Ii.  double  quantities,  but  the  reading  of  the 
thermometer  must  be  done  more  sharply  in  the  former  than 
the  lattei  . 

It    i-   almost    unnecessary   now    to   point   out    thai    this 

"ii    mny    lie    utilised    a-   a    valuable   adjunct    t.     the 

iodine   absorption   and   other   constants,  for    the  detection 

uch  "il-  as  rape  and  cotton-seed  in  olive  oil,  and  for 

other  analyses  which  will  snggesl  themselves  to  all  chemists. 
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As  a  general  rule,  an  oil  possessing  a  high  iodine  absorption 
has  also  a  high  specific  temperature  reaction,  but  the  rise 
in  the  latter  is  not  always  directly  as  that  in  the  former. 

The  reason  the  speeiiie  temperature  reaction  cannot  be 
relied  on  with  the  same  assurance  as  the  iodine  absorption 
is  because  it  shows  in  some  eases  large  variations  for  the 
same  class  of  oil.  This  defect  is  not  noticeable  in  any  of  the 
olive,  cotton-seed,  castor,  or  seal  oils  we  have  examined, 
but  some  of  the  figures  obtained  from  arachis,  rape,  and 
linseed  oils  are  extremely  and  unexplaiuably  different. 
Thus,  rape  oil-  vary  from  125  to  144,  arachis  from  105  to 
1ST,  and  linseed  no  less  than  from  270  to  349  :  anil  yel  all 
the  other  constants  agree  within  reasonable  limits.  In 
spite  of  these  defects,  and  iu  consideration  of  the  state 
of  knowledge  with  regard  to  the  chemical  constitution  of 
oils,  the  speeiiie  temperature  test  may  be  relied  on,  when 
judiciously  used,  as  a  valuable  constant  in  the  analysis 
of  oils. 

Valenta's  Test. — Some  seven  years  ago  this  test  was 
introduced  by  Valenta,  and,  as  is  well  known,  consists  in 
heating  equal  volumes  of  the  oil  and  of  glacial  acetic  acid 
(sp.  gr.  1*0562)  until  perfect  solution  is  obtained,  and  then 
observing  at  what  temperature  turbidity  appears.  In  his 
second  volume  on  "  Commercial  Organic  Analysis,"  Allen 
states  that  a  little  difference  in  the  strength  of  tin-  acetic 
acid  does  not  matter,  and  suggests  that  certain  variations 
in  the  turbidity  temperature  of  different  specimens  of  the 
same  kind  of  oil  is  due  to  a  difference  in  the  proportion  of 
free  fatty  acids  contained  in  them.  In  compiling  the 
following  table,  which  contains  the  results  of  our  experi- 
ments, we  have  kept  these  two  suggestions  in  view. 

Table  showing  the  Tubbiditi   Temperature  op 
various  Oils  by  Valenta's  Test. 


\:uur  of  Oil. 


Pi 

(i  Heic) 

Acid  per 

Cent. 


Turbidity  Temperature  i   0.) 
«iili  Glacial  Acetic  Acid  ol 


Sp.  Gr. 

105f2. 


p  Gr. 
1055-2. 


Olive  (Gioja)  9-42 

Olive   (Gioja)   tree    acid        None 
removed. 


Olive  (Syrian) 
nine 


arachis  (commercial)   .. 

,.      (French  refined) 


Rape 


Linseed . 


(Baltic)  

(East  India)   . . . 
(River Plate)  ... 


23-88 

5 '111 

3-86 

ti-20 

•62 

2- W 

Vbl 
•7G 

S-M 
■79 

121 


65 

87 

-12 
7s 
85 


Sp.Gr. 
1050-2. 


96 

li  ii  i 
OS 
114 


Xi  it  com- 

plelol' 

dissoh  ed. 


ill 

112 

Not  com- 
pletely 
dissolved, 


01 
42 
57 
58 


90 
71 


An  inspection  of  the  above  table  shows  that  ascertained 
facts  fully  bear  out  Allen's  theory  with  regard  to  tile  decided 
influence  on  Valenta's  test  of  the  presence  of  varying 
proportions  of  free  fatty  acids  in  oils.  This  is  well  illus- 
trated in  the  case  of  the  Gioja  olive  oil,  which  was  tested  as 
first  obtaiued,  ami  after  removal  of  the  free  acid  by 
agitation  with  caustic  potash  solution.  It  will  also  be 
observed  that  with  all  the  oils  given  on  the  table,  the 
turbidity  temperature  is  high  when  little  free  acid  is  present, 
and  becomes  lower  as  the  proportion  ol  free  acid  rises. 
The  difference  of  22°  between  the  results  obtaiued  with  the 
acid  and  the  acid-free  Gioja  oil  shows  that  each  per  cent,  of 
free  fatty  acids  lowers  the  turbidity  temperature  by  2-33°, 


and  this  correction  might  be  applied  to  get  the  "  constant  " 
of  the  acid-free  oil.  If  we  make  these  allowances  for  the 
other  three  olive  oils  on  the  table,  we  find  the  corrected 
temperatures  would  be  97°,  no  ,  and  94°  respectively,  when 
the  strongest  acetic  acid  is  employed. 

The  influence  of  the  free  acids  contained  in  arachis  and 
linseed  oils  would  appear  to  be  much  greater,  and  those  of 
rape  oil  considerably  less,  than  those  in  olive  oil.  Thus 
each  class  of  oil  would  require  a  special  correction  for  free 
fatty  acids,  and  when  we  come  to  mixtures  of  oils  their 
composition  would  actually  require  to  he  known  before  a 
correct  turbidity  temperature  could  be  calculated.  These  facts 
alone  are  sufficient  to  show  the  hopeless  unreliability  ol 
Valenta's  test. 

It  is  a  noticeable  fact  that  the  statement  generally  made 
with  regard  to  the  insolubility  of  rape  oil  in  glacial  acetic 
acid  is  true  only  so  far  as  tin'  acid  recommended  by  Valenta 
and  the  absolute  acid  of  Oudemann's  table  are  concerned. 
The  highest  strength  of  acid  given  on  our  table  dissolves 
rape  oil  containing  about  2|  per  cent,  of  tier  acid  at  llo, 
and  would  probabh  dissolve  the  acid-free  oil  at  11"> 
or  1J6". 

h  will  also  be  seen  from  the  table  that  a  comparatively 
sbcht  variation  in  the  strength  of  the  acetic  acid  contributes 
mia  seriously  to  the  obtaining  of  disci  rdanf  results.  Thus 
a  difference  of  0'  1  in  the  specific  gravity  means  a  variation 
of  about  1-5°  in  the  turbidity  temperature;  ami  .. in- 
accustomed  to  taking  specific  gravities  of  strong  acids 
knows  well  that  the  highest  skill  in  manipulation  is 
necessary  to  take  densities  within  such  close  limits. 

'faking  all  these  facts  into  consideration,  we  are  forced 
tn  the  conclusion  that  Valenta's  test  is  surrounded  with 
too  many  conditions  to  be  of  any  practical  value  in  the 
general  analysis  of  nils. 

A  few  words  of  explanation  must  here  be  given  with 
reference  to  the  strengths  of  the  acetic  arid  used  in  the 
above  tests.  The  strongest  acid  (sp.  gr.  1054-2)  was 
purchased   as    pure  glacial   acetic   arid,  and  we   were   much 

struck  with  the  low  specific  gravity  it  showed  as  c pared 

with  the  lowest  (1055-3)  for  glacial  acetic  acid  in 
Oudemann's  table.  The  strength  of  this  acid  was  deter- 
mined by  making  several  acidimetric  titrations  with  caustic 
soda  solution,  which  had  been  standardised  against  normal 
sulphuric     acid.      In     every    case     phenolphthalein    was 

employed  as  indicator,  as  ii   is  lb ily  one  which  gives  a 

perfectly  satisfactory  end  reaction  with  acetic  acid.  The 
normal  sulphuric  acid  was  in  its  turn  carefully  tested  both 
by  volumetric  tests  with  pure  sodium  carbonate  and 
gravimetric  determinations  a-  barium  sulphate. 

The  other  two  acetic  acids  (sp.  grs.  1055-2  and  1056-2) 
were  prepared  from  the  strongest  one  by  mixing  together 
known  quantities  of  the  acid  and  water.  These  also  were 
titrated,  and  the  results  obtained  agreed  well  with  the 
proportions  added  together.  The  following  are  the  average 
results  of  the  various  tests,  most  of  which  agreed  exactly, 
while  the  others  came  within  very  narrow  limits. 

Table  showing  Strengths  of  Glacial  Acetic  Acid. 


Specific  Gravity 

of  the  Acid  at  15°  C. 
(Water  at  15°  =  1,000). 


1054-2 
1055-2 
1056-2 


Per  Cent,  by  Weis-ht  of 

Heal  Acetic  Acid 

(C2H,Oa). 


99-1 
9S-5 
07-9 


It  may  be  mentioned  that  the  specific  gravities  at  15  -5° 
were  exactly  the  same  as  these.  From  these  results  it  is 
apparent  that  chemically  pure  acetic  acid  will  possess  a 
specific  gravity  of  about  1,053,  and  that  what  we  now  look 
upon  as  glaciai  acetic  acid  actually  contains  1'  per  ceut.  of 
water.  Applying  the  well-known  tests  for  water  in  glacial 
acetic  acid,  we  found  that  the  first- mentioned  acid  iu  the 
foregoing  table  is  very  easily  rniseible  with  an  equal  volume 
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Tabu  oi  Cokstakts,  &i     used  i\  hh    Vnaltiib  di  Oiu 


Nature  of  Oil. 


ti  <>i  Oil. 


In- 
niflable 
Matter. 


Bpeciflo 

Gravity  :it 

I.',-:,    C. 

i  W'utor  at 

16-8    =  1.U0U) 


Bpeciflo 

Temperature 

Reaction 

(Water  = 
100). 


Free  (Oleic-) 
acid. 


Olive  iCao'lia) 

„      (Gioja)    

„     (Gioja  heed  tram 

i  Levant) 

„     (Malaga) 

„     ( Motradore) 

„     (Mityleue) 

„      (Syrian) 

„    (tor  dyeing) 



indeed  (crude  Egyptian). 
Dried  J  gyptian) 



Kn|*-  or  COlia 

immerclal)   

[French  "  flni 

I  B  iltic) 

(Baal  bulla) 

airor  Plate)  

nmercial) 



trctio  ^(»rin  (boll 

What  

iiaau  pale) 

..    (tuutad) 

,      '  

t'od  (Nawtonndland)  

9    U'ln 

dieinal) 

"i'  n 

ral 

Boaajeji) 

a  nil  


Dark  yellow  

Green 

Green 

V 

Dark  yellow 

fellow 

Yellow 

niah-yellow. . 
Pale  green 

Yellow 

fellow 

Yellow 

I  llow.. 
Park  ixil  brawn.. 

Yellow 

fellow 

Pale  yellow 

fellow 

fellow 

•i      iw 

>       »• 

fellow 

IW  iah-bn  n  II. 

IW 

rel  « 

IW 

\  ■  fj  pale  yellow  . 
Vitj  palo yellow  . 

liark  yellow 

fellow 

fellow 

yellow 

Pain  fellow 

Blown 



brown 

> ii.  

fellow 



Yell..* 

Brown 

\  




Bl'5 
79-0 

SJ'O 

86-9 
•  I 
83-0 
78-9 
83-1 
83-1 
8G-4 

109-0 
108-3 

DB'l 

lull 

105*8 
100*1 
•  : 
88*4 
137-1 
178*8 
I7S*H 
178*8 

-IS 

110*1 

148-8 
]  M  -J 

ist-i 

160*0 

100*0 

U  i 

1   7 


Per  Cent. 
Ig-80 

19-07 

10*07 

It  02 

■ 
18-90 
IS  98 
18-M 
19'OU 
19-20 

1WIKI 

18-90 
If 

io-ia 

18*88 

17  I 
17  39 
it  '06 
17-63 
17*28 
111  ••.'! 

IS  ■- 
18*28 

IB'OO 
18'OS 

17  EH 
18-26 
13  hi 
18-88 
19*28 
i-  H 

18*81 

18-llS 


PerCent. 
1-08 

105 

113 

1*04 

in 

117 
1-42 
116 
l  38 
1- 17 
l-io 

1-30 
112 
1H7 
1*07 

■05 

•as 

•70 
•88 

■84 

■84 

1-28 

1*09 

1*80 

1-08 

•37 

•SO 

57*41 

-     I 

I'd 

•oo 

■ 

■42 

M 

1-80 

1*87 

-: 

t*ao 

lUO    II 
1000 

lOO'O 


Ull.-U 

916*6 
BIB'S 

917-1 
918  ■'• 

fir'.!' 

916*4 

mil 

918*4 
915*1 
918'B 
»U'5 
814*8 
927*4 

922 '  8 

•J  It  •  M 

'.il  11 

914-8 
B18'8 
9W2 

817-1 
834*8 
831*8 

(OS'S 
807*9 

•.n;.v:j 

-Ml  - 
-7'.''.' 
818*8 
888' 1 

- 
884*8 

»250 

Mil 

-;  l  s 

--.-.  ii 
'.«'.■; 
886*0 


92 

S» 

'."I 
94 
93 
82 
89 

Too  much 

■ 
H 

91 
84 

86 
163 
170 
168 
r.'7 
138 
lit 
133 
125 
137 
108 
SOS 
320 
StO 
27" 

88 

98 
100 

'.■:i 
157 
225 
212 
229 
223 
243 
246 

306 


Pei  !'■  "t. 

7    1- 

8*43 

None 

3'86 

4'46 

6*83 
10-38 
2.1 'W 

8*67 

415 

5'19 

11-28 

S'86 

2-53 

'II 

27 

2*88 

t'M 

263 

2'48 

■      . 

B*U 

■a 

:tu 

■7 '.l 
I'll 

'18 
2-16 
1*48 
2  1'.  I 
1-97 
1  •  22 
1'80 
l*6S 

733 
2331 
!i-73 
0'36 
7*87 

N. .in- 
Null. • 

None 
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of  carbon  bisulphide;  the  second  requires  a  little  more 
warmth  of  the  haud  to  thoroughly  clear  it  ;  while  the  third 
remains  slightly  opalescent,  unless  a  higher  heat  than  that 
of  the  hand  is  applied.  The  first  and  second  acids  on  the 
table  are  miseible  with  as  much  as  15  times  their  volume  of 
turpentine  (and  probably  with  much  more),  but  the  third 
shows  distinct  opalescence  when  mixed  with  four  times  its 
volume  of  that  reagent.  Thus  the  carbon  bisulphide  ami 
turpentine  tests,  if  applied  as  described,  can  only  detect  the 
presence  of  two  or  more  per  cent,  of  water  in  acetic  acid. 

We  have  not  yet  made  any  systematic  experiments  with 
the  colour  tests  for  oils,  but  a  few  were  made  with 
Pattinson's  modification  of  Beehi's  nitrate  of  silver  test  for 
cotton-seed  oil.  The  rape  oils  in  the  table  all  give  a  more 
or  less  darkening  of  colour,  but  the  olive  and  arachis  oils 
are  not  affected.  Too  much  dependence  is  often  placed  on 
these  tests  generally,  and  a  thorough  revision  is  required  in 
order  to  determine  their  exact  value,  and  under  what 
circumstances  they  are  valid  and  not  open  to  objection. 


Discussion. 

The  Churman  said  that  Messrs.  Thomson  and  Ballantyue 
had  gone  into  the  subject  with  their  usual  accuracy.  He 
thought  they  had  shown  the  great  difficulty  there  still  was 
in  finding  a  really  good  test  to  distinguish  a  certain  oil  in 
the  presence  of  another. 

Dr.  G.  G.  Henderson  said  that  this  was  one  of  those 
papers  which  one  could  not  discuss  on  merely  hearing  it 
read,  while  at  the  same  time  it  was  a  paper  of  the  utmost 
value  to  all  interested  in  the  examination  of  oils,  and  this 
for  two  reasons,  firstly,  because  it  put  aside  misconceptions, 
and  secondly,  because  it  gave  positive  information  on 
different  points.  His  object  in  rising  was  not  to  criticise 
the  paper,  but  simply  to  say  a  word  in  praise  of  the  very 
ingenious  modifications  in  Maumene's  test,  which  had  been 
shown.  It  had  always  seemed  to  him  that  this  test  was  in 
an  unsatisfactory  condition,  as  one  could  easily  see  from 
the  second  table,  where  it  was  shown  that  a  very  small 
difference  in  the  strength  of  the  sulphuric  acid  made  a 
large  difference  in  the  rise  of  temperature. 

Mr.  J.  Pattison  said  he  should  like  to  ask  if  Mr.  Thomson 
could  give  any  explanation  of  the  variation  in  the  iodine 
absorptions  of  the  linseed  oil.  Were  these  entirely  different 
kinds  of  linseed  oil  ?  Also  the  variation  in  the  iodine 
absorption  in  the  mineral  oil  seemed  to  be  very  great. 
Were  these  oils  obtained  from  different  sources,  and  were  1 
their  gravities  different  ? 

Mr.  R.  T.  Thomson,  in  reply,  said  that  the  modifications 
in  Maumene's  test  of  which  he  spoke  were  due  to 
Mr.  Ballantyne.  With  reference  to  Mr.  Pattisou's  remarks 
the  variation  of  the  linseed  oils  was  very  great.  They  had 
some  pure  oils  lower  indeed  than  173  in  iodine  absorption. 
He  might  mention  that  the  highest  one,  187-7,  was  Baltic 
oil, the  178-8  was  East  Indian  oil,  the  175-5  was  River 
Plate  oil,  and  of  the  lowest  one  he  did  not  know  the  source. 
With  regard  to  the  mineral  oils  the  gravities  varied  pretty 
much  as  shown  in  the  table.  The  one  with  8-7  of  iodine 
absorption  was  a  Russian  oil,  the  one  with  26"  1  was  a 
Scotch  mineral  oil,  and  of  the  .third  with  12-8  he  did  not 
know  the  source. 


Meeting  held  in  the  Philosophical  Institution,  Edinburgh, 
vn  Tuesday,  February  3rd,  1 H <J  1 . 


DR.    .1.    I).    RKADJIAN    IN    THE    IHAIR. 


ON  THE  CORROSION  OF  IRON. 

BY  ROBERT  IRVINE,  P.C.S.,    F.R.S.K. 

Tins  may  well  be  called  the  "  Iron  Age,"  for  it  would  he 
as  difficult  to  point  to  any  structure  or  mechanical  appliance 
from  which  iron  is  absent  as  it  would  be  tedious  to 
enumerate  the  multitudinous  uses  in  which  it  is  employed  a  t 
tin-  present  day. 

In  olden  times  it  was  valued  above  gold  and  silver.  A  t 
the  present  time  its  initial  value  is  a  mere  trifle  (even  in  its 
purer  forms),  but  its  true  value  lies  in  its  almost  universal 
adaptability. 

The  subject,  therefore,  of  its  corrosion  is  of  such  vast 
importance  that  I  have  gathered  together  a  lew  "  out  of  the 
common  "  instances  of  the  destruction  of  its  useful 
properties. 

The  processes  of  smelting  deprives  the  ore  of  the  oxygen 
and  other  bodies  with  which  the  iron  is  combined,  and  at  the 
same  time  adds  to  it  impurities  which  make  it  less  able  to 
withstand  corrosion. subsequent  fusion  with  basic  bodies  and 
I  air  being  necessary  to  deprive  it  of  these  impurities. 
Curiously  enough  cast  iron  is  less  subject  to  oxidation  than 
the  purified  wrought  iron  or  steel.  This  is  in  part  due  to 
the  silicious  skin  formed  by  the  combination  of  the  molten 
iron  with  the  sand  of  the  mould. 

Their  comparative  liability  to  oxidation  according  to 
Mallet  is  as  follows  : — 

Cast  iron ion 

Wrought  iron li'j 

Steel 13( 

According  to  Gmelin  the  purest  iron  rusts  most  quickly, 
and  the  presence  of  sulphur  aud  iron  accelerates  the 
rusting,  whilst  phosphorus  seems  to  retard  it.  It  is  only 
when  exposed  to  damp  air  containing  carbonic  acid  that 
rusting  or  oxidation  takes  place,  due,  according  to  Calvert's 
observation,  to  galvanic  action,  protoxide,  and  subsequently 
carbonate  of  the  proxtoxide,  being  formed,  which  in  turn  is 
changed  to  sesquioxide  by  the  absorption  of  oxygen  ; 
ammonia  being  at  the  same  time  formed  from  the  nascent 
hydrogen  of  the  decomposed  water  aud  the  nitrogen  of 
the  air. 

A  secoud  form  of  corrosion  is  familiar  to  us  when  iron  is 
exposed  to  the  smoke  of  cities  containing  a  large  proportion 
of  sulphurous  and  carbonic  acids,  which,  forming  soluble 
salts  with  the  iron,  are  removed  by  water.  .Sea-water,  on 
account  of  the  quantity  of  magnesium  salts  aud  carbonic 
acid  present,  has  a  powerful  solvent  action  on  cast  and 
wrought  iron.  Besides  this,  when  iron  is  exposed  to  the 
action  of  sea-water  in  the  presence  of  dead  or  decomposing 
organic  matter,  owing  to  its  well-known  action  in  the 
deoxidation  of  alkaline  aud  earthy  sulphates — 

MS(  )4  +  2  C  =  2  CO,  +  MS 

MS  +  CO,  +  H.,0  =  MX'03  +  H,S, 

sulphide  of  iron  is  produced.  A  familiar  example  of  this 
process  occurs  in  the  muds  of  tidal  rivers  and  harbours,  the 
iron  present  in  the  clay  combining  with  the  liberated 
sulphur  to  form  sulphide  of  iron,  and  we  may  assume  from 
this  source  most  of  the  iron  pyrites  deposits  take  their 
origin.. 

A  typical  instance  of  this  kind  of  corrosion  came  under 
inv  notice  when  removing  an  iron  chain  w  Inch  had  been  used 
as  a  mooring  in  sea-water.  When  taken  from  the  water 
it  was  thickly  coated  with  living  aud  dead  animals.  The 
sulphur  from  the  deoxidised  sulphates  had  combined  with 
the  metallic  iron  to  form  a  skin  fully  an  eighth  part  of  an 
inch  in  thickness,  and  the  chain  was  correspondingly 
weakened  to  this  extent. 
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in  toother  form  of  the  corrosion  of  i svidently flue  to 

galvanic  actios  set  np  between  two  forma  of  the  same 
metal,  we  bare  manj  instances.  In  one  case  the  pans  in 
which  i  .,  ,,i-  dissolved   were  made  ol    cast, 

whilst  the  steam  pipes  and  stirrers  were  made  of  wrought 
iron.  The  cast  iron  was  unaffected,  but  in  a  short  time  it 
md  the  wrought-iron  tittiiu.'s  bad  become  so  corroded 
or  wasted  awaj  that  thej  bad  to  be  replaced.  On  cast-iron 
pipi  a  and  fittings  being  substituted  the  corrosion  ceased. 

Again,  wronght-iron  boilers  in  combination  with  cast- 
iron  pipes,  are   I  foi    beating   purposes.    The  boiler  is 

rapidly  wasted  away  and  rendered  useless.  In  the  same 
manner  the  cast-iron  tittnu;s  oi  the  steam  boiler  tend  to 
corrode  the  portion  ol  the  malleable  iron  upon  which  thej 
are  fixed. 

In  the  fitting  ol  propellers  for  steam  vessels  the  former 
are  usually  made  ol  cast,  and  the  tunnel  shaft  of  malleable 
iron.     After  :i  inn.  id.   propeller  becomes  loose  on  account 

..i    th nl. million   oi    ill.     two    unlike    metals    causing 

corrosion  ol  the  name  nature. 

When  malleable  .ion  rails  are  fixed  in  iron  sleepers,  as  on 
our  railways,  the  corrosion  of  the  weaker  metal  is  verj 
apparent.  The  serious  nature  ol  this  action  i-  exemplified 
in  the  fallowing  extncl  from  Engineering  ol  December 
1890:— 

"  \n  important  fact  in  regard  to  the  wear  oi  railway  rails 

i>    notified,   .mil    illustrati  d    in    tin-   last    number  of    the 

.  *r.     Two  sections  ol  the  sami  rail  are  given  showing 

■  1 1.  comparative  weai  ol  the  rail,  in  a  period  ol  seven  years, 

in  .i  tunnel,  and  on  the  open   railwaj      The  diffei 

markable.  The  rail  laid  in  the  tunnel  ha-  lost  uearlj 
halt  tin-  area  of  the  lower  flange,  the  rounded  extremities 
o.   pared  down   to   knife  edges,  and  about   one  quarter  of 

'ii.  area  ol   thi  uppei    flange  is  eaten  away,  more  ae 

si<h-  than  i In-  other,  leaving  an  im  gtdai  shaped  muss.  This 
alarming  increased  weai  and  disintegration  in  tin-  tunnel  is, 

oi  course,  due   to  .in tuses;  bul   il    this  case  is 

taken   as   establishing    the    general    tendency    of    rails    to 
■    in   this    waj    in   tunnels,   it    i~   a    met   ol    serious 
importance   in   regard    to  the  laying  and  maintenance  oi 
tunnel   roads.     A   tunnel  is  exactl)  the   placi    v.  t . . 
may  in]  be  rails  might 

i i   I  —  1 1  >  rvation  ; 

where  it   is  most  likelj  within  a  given  sp 

time." 


I  ig.  1. 
I. — 
redact  I 


^? 


C7-i.li.    Kaii- 

Pig.l.-Leidintaaneli  |      Both  exposed  to 

-Laid  outside  tun  we"' 

ti  ai 

\  .ill.  \  Railwaj , nr.  Ni 

m  I'll""' 


I  ii.    ■•  atmosphi  i  irlj    point    to   this 

<x;iiiipli-  oi  '  u   oi   the  irj    as   those 

ol\      III.  -llliolii    'I 

In  connexion  with  this  (ubjeel   ii   i-   abundantly  manifest 

that  the  use  ol  two  dissimilai  forms  or  kinds  of  iron  1 met 

.,  sum.  ■  ol  dai  ■■■  i  and 

[f  plates  of  oast  and  malleable  iron  an   plaoed  in  water, 

and  wires  from  oael  lvau< ter,  defleo- 

I  both  plates 
isi  or  malleable  iron  no  galvanic  action  ensues. 


It  naturally  follows  that  any  structure  if  it  is  to  be  free 
from  the  danger  1  have  referred  to  should  he  composed  of 
tin-  same  variety  of  iron  ;  ami.  by  observing  t hi-  mutter 
(although  a  mtv  .simple  rule),  the  constructors  of  the  Forth 
Bridge,  where  mild  steel  was  used  throughout  in  its  ooa- 
strueiioii,  have  doubtless  avoided  the  mistake  made  in  the 
construction  of  the  old  lav  Bridge, which  was  a  combination 
of  east  and  malleable  iron,  neither  being  of  very  good 
quality.  After  its  destruction,  the  commission  appointed  by 
i  rovernment  to  inquire  into  the  cause  of  its  collapse  found  that 
the  rivets  of  the  mallealile  iron  portion  had  become  loosened, 
and  the  evidence  all  pointed  in  the  direction  that  this  bridge 
was  M,  constructed  thai  it  formed  a  huge  galvanic  circle  in 
which  the  malleable  iron  was  weakened  beyond  the  point  of 
stability. 

'I'h.'  universal  us,-  of  paint  in  the  preservation  of  such 
structures  is  well  known,  bul  I  consider  the  use  of  all 
metallic  pigments  has  a  tendency,  wherever  tin-  iron  is  not 
thoroughly  covered,  to  provoke  the  dangei  thej    ire  intended 

to  lelueih  . 

A  varnish  such  as  boiled  linseed  oil  alone,  which,  on 
exposure  to  air.  dries  up  into  a  tenacious  elastic   coating, 

seems  to  me  to  he  the  proper  material  to  be  used  for  the 
protection  of  iron  structures. 

Ills,  l  9SION. 

Mr  |)  B.  Don  slid  that,  for  the  protection  of  iron,  he 
thought  that  turpentine  was  coming  to  be  n  cognised  as  the 
best  material  for  the  first  coating,  which  should  be  followed 
up  with  a  drying  oil. 

Till     I    iivikmiv    said    he    was    glad     to     learn    that    steam 

boilers  should  be  made  entirely  of  the  one  material;  \i/.. 
malleable  iron.  He  had  noticed  thai  in  the  blow-on1  pipe  ol 
a  steam  boiler  that  the  cast-iron  pipe,  which  «;e  connected 
with  the  malleable  iron  boiler,  was  mix  often  corroded.  It 
wsa  also  interesting  to  see  the  sketch  <>\  the  rails  that  had 
been  submitted,  showing  the  marked  diffi  n  n.  i  in  tin-  wear 
and  teai  ol  the  rails  ii  tside  ui  i tn-  tunnel 


3nurnal  ana  JJatrnt*  iitrraturr. 


1.--GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Oi  th    I  n  of  Iron.     R.Irvine. 

Seepa 


Th*  Purification  of  Water  for  Industrial  Purposes. 
.M.  Zabrowski.  Hull,  tin  des  Fabricaots  de  Papier  and 
Chem.  Trades  .1.  8,  89. 

im  author  publishes  two  new   methods  for  the  softening 
of  water,  which  are  stated  to  give  satisfactory  results. 

In  the  tiist  process,  hydrated  baryta  is  placed  in  a  filter 
press  which  is  traversed  bj  the  water  to  he  purified  ami 
produces  an  effluent,  showing  onlj  l  or  9  of  hardness. 
Hydrated   baryta,  which  is   now    large!)    used    in    sugar 


'    \m.    ..f    Hum    ipaclnoatloni    may  be    obtained    by    post,   by 

remitting  the  cost  price,  plus   postaae,   to   Mr.   II.   Reader   Lack. 

•  roller  ,.r  ni.-  Patent  Offloe,  Southampton  Buildings,  Ohanosrj 

Lane,  London,  W.r.    The  amount  ol  postage  may  be  calculated  us 

.si- 
ll t  bo  price  does  not  eiceed  8t/ \d. 

Abovo  id.,  and  not  SllSJWllllg  \n.t\J Id. 

..      U.6d U.id ltd. 

..      i».«d 8».  UI id. 
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refining  and  is  easy  to  procure,  precipitates  all  the  bases, 
lime,  magnesia,  &c,  as  well  as  the  sulphuric  and  carbonic 
acid,  so  that  the  carbonates  and  sulphates  of  lime  and 
magnesia,  which  are  the  most  harmful  substances,  are 
precipitated  by  one  treatment. 

According  to  the  other  process,  hydrated  oxide  of  lead 
is  employed  instead  of  baryta  and  precipitates  the  car- 
bonates, sulphates,  and  chlorides.  It  is  necessary  to  obtain 
the  hydrated  oxide  of  lead  cheaply,  and  the  following 
ingenious  method  has  been  devised  by  Villon  for  this 
purpose. 

A  solution  of  sodium  nitrate  is  placed  in  a  vat,  divided 
into  two  compartments  by  a  diaphragm  ;  lead  electrodes  of 
large  surface  are  placed  in  the  solution  and  the  current 
from  a  dynamo  then  passed  through.  The  sodium  nitrate 
is  decomposed,  caustic  soda  being  formed  in  the  negative 
compartment  and  nitric  acid  at  the  positive  pole,  from 
which  it  dissolves  a  certain  quantity  of  lead,  forming  lead 
nitrate.  When  tin-  current  has  passed'through  the  liquid 
for  a  certain  time,  the  solutions  are  run  from  the  two 
compartments  iuto  a  second  vat  and  there  mixed  by  means 
of  an  agitator.  The  soda  precipitates  hydrated  oxide  of 
lead  and  itself  forms  sodium  nitrate  ;  the  solution  is  then 
filtered  and  the  nitrate  solution  again  submitted  to  electro- 
lysis. When  the  baryta  or  lead  oxide  is  used  up,  it  is 
replaced  by  freshly  prepared  oxides. 

The  purification  by  barytes  is  more  perfect  than  that  by 
lead  oxide.  According  to  Villon,  the  use  of  the  filter  press 
can  be  avoided  by  employing  plumbate  of  sodium  (a 
solution  of  lead  oxide  in  caustic  soda).  The  precipitate  is 
simply  allowed  to  settle  out,  and  the  water  obtained  shows 
a  hardness  of  about  2°  or  3°. 


PATENTS. 


Improvements  in  Apparatus  for  <  'oncentrating   Solutions, 

Drying  Substances,  and  like  purposes.  D.  Herman, 
St.  Helens.  Eng.  Pat.  20,049,  December  13,  1889.  G</. 
A  circular  pan  has  flanges  which  dip  down  iuto  the  liquid, 
gaseous  pressure  being  used  beneath  it  to  carry  the  main 
weight  of  it,  the  residual  weight  being  carried  by  rollers 
or  other  device.  The  pan  is  caused  to  rotate  by  any 
convenient  means,  and  is  enclosed  in  a  furnace,  in  which 
heated  gases  and  products  of  combustion,  preferably  from 
gaseous  fuel,  pass  over  the  pan.  The  furnace  is  so 
constructed  that  a  portion  of  the  pan  projects  beyond  the 
walls,  in  order  that  access  can  be  obtained  to  every  portiou 
of  it  during  its  rotation.  Scrapers  are  used  for  moving  solid 
matter  from  the  centre  towards  the  circumference. — E.  S. 


Improvements  in  Furnaces  for  Burning  Tan  and  other 
Refuse  Material.  C.  A.  Brown,  Exeter.  Eng.  Pat.  1 17u, 
January  22,  1890.     6d. 

Vertical  pockets  or  chambers  are  made  in  the  side  walls 
of  a  furnace  and  filled  with  tannin  refuse.  By  means  of 
a  weighted  cover  placed  upon  the  top  the  material  is  pressed 
down  and  continuously  fed  into  the  bottom  of  the  furnace. 

Two  or  more  furnaces  may  be  built  side  by  side  so  that 
the  pockets  may  discharge  into  two  adjacent  furnaces,  in 
which  case  a  larger  pocket  must  be  used. — D.  A.  S. 


Improvements  in  or  Connected  with  Apparatus  for  Filtering 
Liquids.  A.  Capillery,  Vigan,  France.  Eng.  Pat.  1307, 
January  24,  1890.      Is.  Id. 

This  invention  relates  principally  to  the  shape  and  arrange- 
ment of  the  channels  on  plates  for  filtering  presses,  set  out 
with  a  view  to  provide  for  the  proper  distribution  of  the  - 
liquid  over  the  whole  filtering  surface.  It  refers  to  several 
ways  of  grouping  and  holding  the  plates  together,  and  also 
gives  various   designs  for  grids  to  be  placed  between  the 


filtering  cloths,  one  of  which  is  indicated  in  the  accompanying 
figure : — 


Plate  fob  Filter   Press. 

When  the  plates  are  placed  in  position,  with  the  necessary 
filtering  cloth  between,  and  tightened  up  by  a  screw  or 
screws,  their  circumferences  may  either  form  a  continuous 
closed  receptacle  for  the  retention  of  the-  liquor,  or  they 
may  be  of  a  construction  to  require  insertion  iuto  another 
closed  vessel,  'liar.' an-  seven  claims  and  three  sheets  of 
drawings. — -B. 


Improvements  in  Apparatus  for  Separating  Liquids  fi 
Solids.  H.  W.  Deacon  aud  V.  C.  Driffield,  Wi'.li 
Eng.  Pat.  1948,  February  5,  lS'.ni 


illK 


G,(. 


A  vessel  in  the  form  of  a  perforated  truncated  cone  has 
its  larger  end  downwards.  The  upper  end  is  closed  by  a 
cover,  preferably  dished,  and  securely  attached  to  the  cone. 
The  lower  end  is  closed  by  a  cover,  also  dished,  and  of 
such  a  size  as  to  leave  the  full  area  of  the  cone  so  as  not 
to  impede  the  discharge,  by  gravitation,  of  the  solid  filtered 
material  when  the  cover  is  removed.  This  cover,  as  well 
as  the  vessel,  is  lined  with  filtering  medium.  The  material 
to  he  treated,  in  the  form  of  a  mixture  of  solid  aud  liquid, 
is  admitted  through  a  pipe,  which  passes  through  the  upper 
cover,  until  the  desired  pressure  is  attained.  This  pipe  is 
perforated  and  extends  nearly  to  the  bottom  of  the  vessel, 
and  at  a  subsequent  part  of  the  process  can  be  used  as  a 
syphon  to  withdraw  a  certain  amount  of  unfiltered  liquid, 
and  thus  loosen  the  -olid  material  from  the  wall-  of  the 
vessel.  The  solid  material  is  discharged  by  the  removal  of 
the  lower  cover,  and  should  it  fail  to  fall  out,  steam, 
admitted  through  a  small  pipe  passing  through  the  upper 
cover,  hastens  the  discharge.  The  filtered  liquid  may  be 
collected  in  a  moveable  tray  placed  under  the  conical  vessel. 

— E.  S. 


Improvements  in  the  Treatment  of  Solutions  or  Liquids 
for  the  Purpose  of  Concentration  or  Evaporation,  and 
in  Apparatus  therefor.  A.  Fiver,  Wilmslow.  Eng. 
Pat.  2427,  February  14,  1890.     8d. 

The  inventor  constructs  apparatus  for  evaporating  or  con- 
centrating liquids  at  low  temperatures,  by  employing  a 
conical  metal  dish,  very  shallow,  and  fitted  with  a  slight  rim 
all  round  the  edge.  The  dish  is  secured  with  its  centre  to  a 
spindle  placed  at  a  slight  angle  with  the  perpendicular, 
from  which  it  deviates  to  the  extent  of  the  angles  formed  by 
the  sides  of  the  cone,  so  that,  thereby,  one  of  those  sides 
is  made  to  assume  the  horizontal  position.  Into  the  small 
cavity  formed  by  the  horizontal  segment  of  the  dish  and 
by  part  of  the  projecting  rim,  the  concentrating  liquor  is 
fed,  whilst  heat  is  at  the  same  time  applied  underneath 
that  part.  On  the  rotation  of  the  spindle  with  the  dish, 
the  inner  surface  of  the  cone  takes  up  a  thin  film  of  the 
liquid  and  carries  it  all  round  the  circle  for  the  purpose  of 
evaporation,  which  is  further  assisted  by  the  action  of  air 
fans.  A  renewed  film  is  carried  off  with  every  revolution, 
and  the  continuous  withdrawal  of  the  surface  of  the  cone 
from  the  neighbourhood  of  the  source  of  heat  conduces  to 
evaporation  at  low  temperature,  aud  prevents  damage  to 
delicate  substances  through  excess  of  heat.  The  dish  ma3' 
receive  heat  at  several  points,  and  this,  combined  with 
regulation  of  the  speed  and  of  the  supply  of  liquor  and  air, 
admits  of  very  accurate  adjustment  to  the  required 
temperature.     There  are  two  drawings  and  four  claims. — B. 
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ImproBtmmitt  »>  Centrifugal  Machine*.  J.  Imnj,  London. 
From  ■•  I.. i  Socictc  NouveUe  de*  Baffinerie*  de  Sucre  de 
Saint     Louis,"    MaraeiUes,    Prance.      Big.    Pat    2774, 
February  20,  189a     id. 
This  invention  relate*  to  centrifugal  machine*  employed  in 
treating  tugar  nr  other  substances,  atnl  is  specially  adapted 
for  continooni  working  by  .;in-iiii.'  the  filtering  surface  to 
travi  1  along  with  the  material  which  ia  pressed  against  it,  and 
which i*  thai  kept  continuously  cleared   from  obstructions; 
the  machine  more  i  Bective,  a*  well  as  uniform 
in  action.     A  revolving  drum  is  divided  into  six  compart- 
ments, 'a.!i  in  the  form  of  the  sector  of  a  circle.  At  its  outer 
or  widest  part,  two  horizontal   rollers  are  mounted,  one  at 
the  top,  the  other  al  the  bottom,  and  around  them  passes  a 
web   "i    filtering   fabric,   which   is   supported   againsl    the 
centrifugal  force  bj  vertical  rods.     The  two  rollers  being 
moved  by  suitable  gearing,  the  inner  surface  of  tin-  filtering 
fabric  is  caused  totravi  l  upwards,  and  in  -•>  doing  it  n 
ai  a-  lower  pari   the  water  f"i  « :i~liini.r :  the  central  portion 

receive*  the  material  to  be  filtered,  whilst  steam  is  r ived 

at  it-  upper  part.  As  the  inner  surface  ascends,  it  carries 
tin-  material  with  il  and  discharge*  the  liquid  into  a  com- 
partmenl  between  the  roller*.  A-  the  outer  surface  travel* 
downward*  the  solid  material  it  carries  ia  thrown  by 
mil.  the  -tati.. nan  case  and  discharged. 
A  i.ru-li  near  the  lowei  roller  clears  the  filtering  fabric 
t.-for.-  it  re-ascend*.-  I 


the  otlu-r  side  carrying  a  short  lever  connected  with  the 
three-way  cock,  and  alsoa  counterbalance  weight  automari- 
,a!U  adjusted  to  slide  between  two  collars,  according  to  the 
larger  or  smaller  amount  of  mercury  in  the  reservoir,  which 
is  thus  brought  alternately  in  connexion  with  the  pressure 
conduit  ..i  the  atmosphere.  In  tin-  former  case, the  mercury 
i-  forced  into  the  pump,  and  in  the  latter,  the  compressed 
air  being  allowed  to  escape,  the  meronry  falls  buck  to  the 
oii  by  it-  own  weight.— E.  S. 


I iii)n nr,  mi nis  iii  and  relating  to  Evaporating  Apparatus. 
i:.    Harvey,    Glasgow.       Eng.    Pat.    3907,    March    12, 

This  invention  r.  i  shape  and  position  of  steam 

ami  vapour  inlets,  and    t"  the  use  ..)'  deflecting  plates  in 
tuliulur  upright  multiple-effect   evaporating  apparatus,  and 
can  be  made  clear  onfj  in  connexion  with  the  drawii 
description  of  the  specifics! .— B. 


Improved   Apparatu     fox    Separating    Liquid*    or    Solids 
Vapours  m  Gases  m  which  they  are  Suspended. 
1  eg.  Pat.  1594,  March  94,  1890      Sd. 

Tin-  inv. mi. hi  i-  intended  to  produce  the  effect  known  a* 
"  drying  steam,"   bul    can    be    applied    generally    to    the 
separation  ol  liquid*  or  solid*    from   vapour*  oi    gases  in 
which  they  may  besuspended. 
The  apparatus  consist*  ol  a  chamber,  preferably  square  in 

on .tiun.  in  which  are  two  set I  inclined,  transverse 

parallel  blade*  •  •!  deflector*  arranged  intermediate!)  at  a 
certain  distance  apart,  and  forming  a  sinuous  course  for  the 
steam.  The  wel  steam  enter*  tin-  separator  with  a  certain 
velocity,  and  striking  again*!  the  blades,  causes  the  water] 
particle*  to  be  deflected  and  run  oul  through  suitable 
opening*  in  the  lowet  scries  ol  blades.  I  In-  action  being 
blade  the  steam  ia  sufficient!]  deprived  of 
it-  moisture.— E  B 


Apparatus  >  D  ting  Sugar  or  Like  Substances, 
I:  Prill**,  Brieg,  Germany,  Kng.  Pal  10,893,  July  11'. 
1890 

trfV  r  XVI.,  pa  , 


I  mi  ni     ..i    oi    appertaining   to    Mercurial   Pumps. 

\\    P  Thompion,  Liver] 1      Prom  Di    \   Knps,  Berlin, 

German] 

Tula  invention   baa   party  t..i  its  object  an  apparatus  fot 

iiltomatl.-alli    WOrkinf    11..-1  ■  >.  i  ..•!  pumps  of    am    kin. I        It    i« 

here    described    as    ..j  p  imp       1 1,,- 

apparatus  oonaisti  arj    reservoii   connected  with 

the  pump  b]  a  fli  sible  lube,  and  bj  .  -  cond  lube  from  it- 
npper  part,  with  a  tlir.  e-waj  cock,  connected  »itli  ■  pressure 
conduit  or  with   lbs   atmo*phen       Ph<    mercur]    n 

■  er  working  on  a  pivot, 


Improvements  in    Distilling  and   Condensing   Apparatus. 

II   H   Lake,  I Ion.     From  K.Bolton,  Cincinnati,  1    9  \. 

Eng.  Pat.  17,718,  Nbvember4,  1890.     8d 
This  invention  comprises  a  combined  distilling  column  and 
condenser,  having  an  unusually  large  cooling  surface  for  tin. 
vapour  t"  come  in  contact  with,  formed  by  a  series  ol   coils 

preferably  arranged  one  above  the  other.     Por  most  pur] - 

cries  are  found  to  be  sufficient.  The  coil*  <it'  each 
aeries  are  connected  alternately  al  their  outer  and  innei  ends, 
the  uppci  coil  of  each  being  provided  with  an  independent 
inlet  for  cold  water,  and  each  I. .hit  coil  with  an  outlet  t"i 
the  hot  water,  and  communicating  with  a  common  elevated 
i,  The  vapour  escaping  from  the  -till  passes 
ively  through  the  three  series,  and  escape*  through 
an  outlet  deprived  of  mosl  of  it-  heat  and  impurities.  For 
fuller  detail*  of  the  construction  and  working  of  the  apparatus 

tllr  -]»'•  iliiati. in  llill-t   In-  i-iillMllteil. —  K.  S. 


Improvements  in  or  Appertaining  tn  Liquid  Strainers. 
.1  McEwen,  Manchester.  Eng.  Pal  17,984,  Novembers, 
1890.     6d. 

nprovemenl   -i-t-   in   employing   the  sponge,  or 

other  elastic  material  used  a-  a  strainer,  as  a  read]  and 
Fot  regulating  the  speed  of  filtration.  This 
i-  done  bj  compressing  the  sponge, or  releasing  it,  bj  meant 
of  an  external  screw  acting  on  a  loose  plan-  inside  the 
strainer  rhe  screw  apparatus  being  supported  by  clips  on 
lugs  mi  the  outside  of  the  case,  can  be  readily  removed 
when  the  pressure  ia  withdrawn,  and  the  sponge  or  other 
material  .-an  be  removed  for  cleaning  or  renewal. — E.  B. 


An   Improved  Compound  for    Preventing  anil   Removing 

incrustation   m  Steam   Boilers.    J.   I.    Wade,  London. 

Eng.  Pat.  18,451,  November  15,  1890.     Id. 

(u-ii.    potash  and  esparto  grass  are  boiled  in  water  until 

-  i-  reduced  to  a  pulp,  when  finely-powdered  sumac 

i-   added,  and    the  whole   further   boiled   until    converted 

into  a   bomogi  neous  mass.    To  this  i-  then  added  (each 

being  in  solution)  potassium  carbonate,  potassium  chloride, 

sodium  silicate,  Irish   m..--,  and,  lastly,  creosote  and 

oils  These  being  added,  the  mixture  ia  converted 
into  a  pasty  ma--,  an. I  according  to  the  variation  in  the 
composition  will  either  solidify  or  remain  semi-fluid  on 
cooling.  The  quantities  <>i  the  various  ingredient*  var] 
according  to  the  quantity  and  nature  of  the  scale-forming 
impurities  in  the  water  and  on  the  condition  of  the  boiler. 

—I-;,  s. 


improvements    in    Continuous    Evaporating    Apparatus. 
ml/.  Brieg,  Germany.     Eng.  Pat.   18,751,  Novem- 
ber 20,  1890.     0./ 

\  .  v-i.  provided  with  dome,  gauge,  and  utln-r  suitable 
titling-,  enclose*  tin-  evaporating  pan-,  placed  one  above 
another,   and   with   their  <-ml-    arranged   alternately,   and 

mounted  on  roller*.      Ingle- i  rims  are  -.run. I  t..  the 

pin-  ami  hold  between  them  and  the  uppei  flanges  of  the 
pan-  d  plates,  b]  their  edges,  and  slightl]  inclined 

to   facilitate    the    Bow   of    the   liquid.     'I'h.-    liquid   to   be 
evaporated   is  led  bj  a  pipe  to  the  highei  part  of  the  oorru 
i  plates,  and   flows  through  a  passage  at  tin-  lowei  end 
..I   tli.-  pan  into  tin-  oik-  below,  an. I   -ii  through  the   si  <•■ 
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an  outlet,  being  heated  as  it  passes  over  the  pans  by  steam 
admitted  to  them  below  the  corrugated  plates.  One  wall 
of  the  casing  may  be  made  removable  for  convenience  in 
removing  the  pans,  cleaning,  &e. — E.  S. 


Impioretl  Methods  of  and  Apparatus  for  Evaporating  and 
Concentrating  Solutions.  J.  A.  Morrell,  Lansdale,  Penn., 
I'.S.A.     Eng.  Pat.  19,110,  November  25.  1890.     Sd. 

The  inventor  proposes  to  evaporate  concentrating  solutions 
that  have  hitherto  been  treated  at  low  temperatures  by 
exposing  them  to  high  temperatures,  but  so  rapidly  as  to 
prevent  any  injury  to  the  matter  which  is  to  be  recovered 
from  the  liquid.  The  accompanying  diagrams  indicate  one 
of  the  arrangements  as  proposed  for  saccharine  matter. 


Fig.  1. 


Fig.  2. 


Apparatus  for  Evaporation  and  Concentration. 

The  tube  (1)  is  closed  at  the  upper  end  except  for  a 
number  of  small  perforations  (7)  just  under  the  head.  The 
heated  solution  enters  at  (2)  and  issues  through  the  perfo- 
rations under  pressure.  The  jets  impinge  against  a  circular 
screen  (9),  and  are  atomised.  The  superheated  steam 
jacket  (3),  with  inlet  and  outlet  (5)  and  (6),  surrounds 
pipe  (1),  and  heats  the  liquid  therein  to  above  the  normal 
boiling  temperature,  whilst  the  whole  is  enclosed  in  the 
chamber  (11)  surrounded  by  the  steam-jacket  (10)  witli 
inlet  and  outlet  (16)  and  (IT),  which  is  kept  at  a  still 
greater  heat.  The  concentrated  fluid  or  granulated  matter 
which  has  been  thrown  down  from  the  screen  is  withdrawn 
from  the  conical  bottom  through  the  outlet  (12),  ami  the 
fluid  may  be  re-introduced  for  further  manipulation. 
Heated  and  compressed  air  and  gases  may  be  introduced 
through  (13)  at  the  bottom  of  pipe  ( 1 )  to  aid  in  the  dispersion 
of  the  liquid  at  the  upper  end,  and  the  resulting  vapours 
may  be  withdrawn  in  any  desired  way.  The  drawings  shovr 
four  different  arrangements  of  apparatus  in  connexion  with 
saccharine  matter,  milk,  &c.,  and  there  are  eight  claims. — B. 


Improvements  \in  Vulcanisers.  J.  H.  Gartrell,  Penzance, 
and  F.  Knoeferl,  London.  Eng.  Pat.  20,005,  December  8, 
1890.     6d. 

The  invention  relates  to  improvements  in  dental  vulcanisers 
in  which  a  copper  or  other  vessel  is  closed  by  a  steam-tight 
lid.  The  vulcauiser  is  constructed  of  hammered  or  rolled 
copper  in  one  piece  throughout,  and  is  preferably  cylindrical. 
The  top  is  thickened  to  form  a  shoulder,  and  has  lugs  to 
carry  the  lid.  The  lid  is  made  of  gun-metal  or  other  suitable 
material.  The  drawing  attached  to  the  specification  shows 
two  methods  of  fixing  the  lid.  In  one  it  is  attached  to  lugs 
on  the  vessel  by  means  of  a  hinge,  and  is  tightly  clamped 
down  in  position  by  a  screw  passing  through  a  moveable 
bow  tixed  on  opposite  sides  of  the  vulcauiser.   In  the  second 


the  lid  is  secured  by  two  bent  clamping  levers  working  on 
other  lugs  on  opposite  sides  of  the  vessel,  and  which  when 
brought  into  position  over  the  lid  are  kept  there  by  a 
screwed  collar  worked  by  a  handle.  The  lid  is  hinged'  to 
one  of  the  clamping  levers. — E.  S. 


II.-FUEL,  GAS,  AND  LIGHT. 

On  Standard  Sperm  Candles.     W.  C.  Young. 
Seepages  185 — 191. 


Incandescent  Gas  Lighting.     W.  Mackeau. 
Seepages  196 — 199. 


Coal  Separating  and  Washing  Plant.     Engineering,  1890 

51,  184—185,  and  Engineer,  1890,  71,  171. 
The  increasing  scarcity  of  good  eoal-be'<s  in  this  country 
has  rendered  it  necessary  to  consider  the  question  of 
profitably  working  inferior  or  dirty  seams  of  coal.  A 
method,  therefore,  which  would  offer  the  advantage  of  freeing 
the  coal  from  heavy  and  deleterious  impurities,  and  at  the 
same  time  practically  avoiding  all  waste  of  coal,  ou»ht  to 
merit  attention. 

Such  a  process  is  that  devised  by  Luhrig,  which  is  carried 
out  on  the  pit-hank,  and  consists  of  two  distinct  operations, 
carried  out  in  (1st)  a  dry  separation  plant,  and  (2nd)  a 
washing  plant,  where  everything  from  nuts  to  the  finest 
smudge  is  automatically  operated  upon. 

The  tubs  on  leaving  the  cars  travel  along  a  platform,  and 
by  means  of  tumblers  discharge  their  contents  on  to  jigger 
screens,  where  the  large  coal  gravitates  to  picking  tables  or 
bands,  while  the  small  coal  drops  through  into  a  storage 
bunker  underneath,  which  is  in  communication  with  the 
washery.  The  larger  pieces  of  shale  or  stone  and  inter- 
grown  coal  are  separated  by  hand  on  these  picking  tables, 
the  stones  being  thrown  into  shoots  leading  to  the  waste 
heap,  while  the  dirty  pieces  of  coal  are  thrown  by  shoots  to 
a  coal-breaker,  where  they  are  broken  up,  the  shale  and 
brassy  pieces  being  thereby  detached  from  the  fragments  of 
coal,  which  latter  arc  delivered  to  the  storage  bunker.  The 
small  coal  from  the  storage  bunker  is  raised  by  an  elevator 
to  the  top  of  the  building,  where  it  is  sorted  in  a  revolving 
drum  or  screen  into  four  different  sizes,  viz.,  nuts,  beans, 
peas,  and  dust  ;  this  preliminary  sizing  greatly  facilitates  the 
subsequent  washing. 

The  different  sizes  over  T5ff  in.  pass  through  spouts  into 
separate  washing  jiggers,  which  are  specially  designed  to 
deal  effectively  with  large  quantities  and  with  the  pieces  of 
coal  intergrown  with  shale.  To  win  all  this  coal,  these  nut 
washers  separate,  by  means  of  their  specific  gravity,  the 
several  sizes  of  nuts  into  three  classes  ;  1st,  clean  washed 
nut  coal :  2nd,  coal  intergrown  with  shale  or  brasses,  &c. ; 
and,  3rd,  "  clean  dirt."  The  clean  nut  and  pea  coal  is 
delivered  over  drainers  into  hoppers  ready  to  be  loaded  into 
waggons.  The  intergrown  coal  is  conveyed  by  a  worm  to 
an  elevator  to  be  lifted  and  further  broken  up  by  a  roller 
mill  provided  with  rollers  16  in.  wide  and  29i  in.  in  diameter. 
The  broken  product  is  rewashed  on  one  of  the  nut  jiggers 
and  a  clean  coal  obtained  from  it,  the  refuse  passing  to  the 
pit. 

The  fine  coal  under  -jVin.  size  from  the  revolving  screen 
passes,  along  with  the  overflow  water  from  the  nut-coal 
jiggers  into  a  grader  consisting  of  a  series  of  pyramid-shaped 
boxes  in  which  the  current  of  water  deposits  the  coal  in 
different  sizes  according  to  its  gradually  decreasing  velocity. 
These  boxes  supply  through  apertures  in  the  bottoms  of  the 
pyramids  the  fine-coal  jiggers  which  are  provided  with 
felspar  beds  through  which  the  dirt  settles  to  the  bottom  of 
the  machine  to  be  thence  delivered  to  the  refuse  pit. 

The  clean  coal  from  all  the  fine-coal  jiggers  is  carried  with 
the   overflowing   water  from    these    machines    to   a   small 
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ilrainiij);  drum,  made  of  oopper  sheets  with  very  small  hole6, 
which  be   pearl   •"■'1   from  the  Bnesl   coal,  the 

pearb  I  to  a  hopper  for  Due  coal  while  the  finest 

coal  pa--  -  along  with  the  dirty  water  into  a  sludge  n 
apparatus,  which   i-  a  very  notable  feature  in  this  process. 
The  apparatus  consists  "i"  a  travelling  creeper  which  slowly 
work-   mi   a   l"ii(_'  pit  extending   underneath   the   fine-coal 

i  which  the  finest  coal  dual  continuously 

lull.-,  t-  and  is  removed  by  an  elevator  to  a  suitable  hopper 

while  tl  erflows  at  the  further  end  of  the  sludge 

pil   inti  water  tank  to  be  again  used  for  washing 

rith  a  small  supplj  of  fresh  water. 

ioa   of   the   above    process   are    arranged   fbi 
produci  .  viz.,  coke  makii 

and  from  ran dassesand   mixtures.    The  loss  ol  pure 

varies  from  ,'  per  cent  to  1 1  pet  cent. 

0.  II. 


PATENT8, 
/  p  .  Uij  and 

other  Purt P.   J.  Jones,  St.  Albans.      Eng    Pal 

11,920,  Jul]  26, 

Tn i^  invention  i-  intended  i"  produce  from  a  comparatively 

higher   percentage   of   hard  coke  capable  ol 

,  in  a  bias!  furnace,  than  can  be  obtained 

in    in   ordinarj    beehive   oven.      Tl  ration   is 

•    gaseous  | lucts    of  c bustion 

over  the  charge  of  coal,  forming  a  hard  skin  on  the  coke 
and  serving  t"  expel  and  carry  utv  the  sulphur  and  other 
products  immediately  there  generated  instead  of  permitting 

them  tu  remain  and  bei le  re-absorbed  bj  tbe  col 

lli-    .-..kniu'   chamber  ban,  preferably,  an    inclined    floor 
leading  down  i"  a  door  in  front  by  which  the  coke  maj  be 
iwn  hi  ■  solid  block.     B]  alii  —  pr..  can  U- 

effected  .it  a  lowei  temperature.     I1    LS 


Impro                       Burnet      oi      Ipparatus  for    Burning 

i   . ' .  Fluid         II 

Lindlej    and    I  Pat.    ii.jl'G, 
July  12,  1-- 

Thi«  i-  a  Bunsen  burner  or  apparatus  fur  burning  heavy 

the  ii-.-  of  wicks  Bnd  obtain  a  sm 
i  i-    l  tn  issue  in  jet-like  Form,  and 

i  in-  i        1 1 
f 
wrougli:  I 


;-  Methods  for  1  ffecting   the  Operation! 

i  >d  in  ih.   I  i        technically  hnown 

.111:1        till  1  B.         II. 

Pat.     I  i-t     •_'. 

1889.     Hi/. 

Hi  in.  .ii*-.  ui  an  automatic  arrangement  the  periods  of  air 
blast,  or  steam  and  ail  supplied  to  fuel  (foi  revivifying  the 
fuel),  and  iti  im    upplj  an  controlled. 

I  I  into  a   boldi  i    raises  it  to  a 

tit,  a  In  n  In  piece  on  the 

outside  •'!    the    bolder,  d,  and 

falling 

ipplj    'i»  that   the  Latter 
seta  hi  blower.or  1^  turned  into  an  aspirator 

or  iiij,  ■  into  and  through  the   fuel.     When  the 

holdei    !  I'll  n   certain  distance   it  commei 

close  the  air  kiIv.-   ami   afterwards   opens  tbe  steam  and 
lives,  and  ■■■  log   the 

hulili-r   once  man    unt  I  u    height    -ml 

round 

the  pulleys  I  attached  i"  the   bolder  and  to  a  weighted 

lever  0|  'in-  steam 

supply        I '!-    til  used  is  prefrrabh  su|ierueulcd. 
There   is   also    -  raive 

in. lit — I), 


Improvements   in   ur  connected  with    Apparatus  for  the 
Manilla*  tun-  of  Water-Gas,  applicable  for  Gaa  Engines 
uml  nihil-  purposes.    J.   B.   Paisley,   Colnbrook. 
Pat,  15,797,  October  8,  1889.    id. 

In  tlii—  invention  a  producer  is  constructed  "i   wrought  iron 
or  other  suitable  material  lined  with  firebrick. 

The  openings  by  which  the  fuel  is  Bed  into  the  apparatus 
are  dosed  by  ball  valves  of  sufficient  weight  to  remain 
closed  against  the  pressure  of  L'a-.  Bound  the  ei 
the  top  of  the  producer  there  i-  a  suitable  water-tight  flange 
for  the  purpose  ol  retaining  water  to  keep  the  top  cool. 
Steam  and  ail  are  forced  in  at  the  bottom,  and  the  gas 
rises  t"  the  top  and  escapes  through  holes  in  such  a  waj 
as  to  be  led  down  through  the  outer  part  of  the  pi 
and  become  superheated,  finally  escaping  through  channels 
to  the  hydraulic  main. 

'I  bis  superheating  does  away  with  the  objection  of  excess 
of  moisture,  and  further,  au  equable  temperature  is  main- 
tained by  passing  the  jms  through  coils  of  pipe  in  n  tank 
of  water  kept  at  an  even  temperature.  Bj  thesemeansa 
i:.i-  oi  more  uniform  quality  of  gas  i-  said  to  be  produced. 

— D. 


Improvements    in   the    Method    of   Generatir       G 

aeating  and  other   Purposes,  and  in   the  Apparatus 
used  0.   Dixon,   London.     Eng.   Pat   i 

Octobei  24,  1889.     8d. 

This  is  an  arrangement  made  by  tin-  combination  of  two 
gas  producers,  one  working  wiih  up-dranghl  and  the  other 
with  down-draught,  whereby  tbe  producer-gas  obtained 
from  the  one  can  be  caused  to  pass  by   means  of 

ei  »iili  steam,  through  othei  fuel  previous!)  raised 
to  incaudesceuce  in  the  adjoining  producer.  In  this  way, 
in  addition  to  making  water-gas  by  converting  the  steam 
into  carbon  monoxide  and  hydrogen,  the  incandescent  fuel 
in  the  second  chambei  reduces  the  carbon  dioxide  which  is 

present   in  | lucer-gas   into  carbon  monoxide,  and 

convert!  the  tarrj  and  Boot}  hydrocarbon  on   in  the 

first   chambei    into    permanent  gasi  is  thus 

i   having  a  higher  percentage   of   beating    m 
than  and  free     om  tat  and  soot. 

are  two  sheets  of  drawings. — D.  A.  8. 


i  <  'okiny,  and   in  I       .    <.'..- 

d  d  //..  i.  with.     1 .  1'    Bock,  London.    Enj 
.   11,  1889 

'I'm-  i-  an   arrangement  whereby  any  number  of  poking 

ii  chambers  an-  combined   in  a  block  in  such  a  way 

ch  oven  or  chamber  with  its  flues,  cooling  chamber, 

itirelj   independent  of  any  other,  and  can  !»•   put 

out  of  use  Foi  repairs  without  affecting  tin-  use  of  any  other 

oven.     I  '-  ii  oven  i-  practically  s  gas  retort,  and  thi 

ai.    removed    eithei    into  a  gas  holder  oi  common  supply 

l  brought  back  for  consumption  at  any   one  ol  the 

ovens. 

i     enable  a  start  to  be  made,  and  in  ordei  to  I 
to  regulate  the  temperature,  one  or  more  |  itors  are 

al-.i  ii-i  -I 

l  ii  I-  a  ■■<   chamber  adjoining    the 

coking  om  I.  during  the  coking  "i  tin  new  charge,  so  thai 
it*  waste  In- it  ina\  I"-  utilised.  The  lmm-.  au-  mi 
allowed  tu  pass  closi  n.  these  cooling  charges  before 
combustion,  Ii  i-  claimed  that  tin-  retention  of  tbe  coke 
in  this  latter  chambei  from  which  an-  I*  excluded  improves 
dition.— D,  A.  s. 


I  Ipparatus  for  Separating  or  Extracting 

id  ui  In  r  J  mi. in  ities  from  Gas.  Eirkham,  Hulett, 
ami  (  handler,  Limited,  and  J.  Chandler,  London,  l-nt. 
Pat  18,8  II,  S"\.  mini  28,  1889.     Be?. 

Tins    i-   an   upright   scrubbei    with   horixontal   pla<- 
washing   gas.     In  eai  h  plate   ii   formi  d 

which  oil   their   low.  i    - 
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extensions  adapted  to  dip  into  cups  or  trays  arranged  on 
the  plate  beneath  them,  which  cups  or  trays  are  designed 
to  he  filled  with  water  or  other  purifying  liquid.  For 
further  details  the  specification  must  be  consulted. — 1).  A.  S. 


Improved  Means  and  Appliances  for  lite   Production   of 
Pure     Carbonic    O.ride    Gas.       T.    Williams,     London. 
Eng.  Pat.  19,09G,  November  27,  1889.     Sd. 
Sec  under  XX.,  page  270. 


Improvements  in  Closing  Devices  fur  Vessels  containing 
Inflammable  Liquids,  V.  Deimel,  Berlin,  Germany. 
Eiig.  Pat.  19,432,  December  3,  1889.  6d. 
This  device  is  meant  to  prevent  explosions  of  inflammable 
liquids  even  when  poured  from  B  vessel  into  a  tire.  The 
vessel  is  provided  with  a  stopper  of  cork  saturated  with 
paraffin  to  prevent  shrinkage.  Through  the  centre  of  the 
stopper  passes  ;i  tube  which  only  extends  into  the  neck 
of  the  vessel.  The  lower  end  is  plugged  with  wire  gauze. 
The  part  outside  the  cork  is  provided  with  a  lateral  curved 
tube.  The  upper  end  is  closed,  except  that  it  allows  of  the 
passage   of   a   second    narrower    tube,   which    also    passes 


through  the  gauze  plug  and  extends  to  the  bottom  of  the 
vessel.  At  its  lower  end  this  second  tube  is  slightly  curved. 
The  upper  end  rises  higher  than  the  spout  and  then  curves 
back  outside  to  below  the  lower  end  of  the  first  tube.  It 
terminates  in  a  spherical  head  fitted  with  wire  gauze. 

—  F.  W.  T.  K. 

An  Improved  Apparatus  for  Washing  Gas.  W.  \V.  Horn, 
London.  From  C.  W.  Jarrell,  .Shelby,  U.S.A.  Eng. 
Pat.  7S8,  January  15,  1890.  Sd. 
This  is  a  scrubber  for  washing  gas,  having  an  inverted  cup- 
shaped  deflector  above  the  inner  end  of  the  supply  pipe. 
( 'uvular  inclined  water  shelves  are  arranged  centrally  within 
the  vessel,  one  above  another.  Water  is  injected  by  means 
ol  spray  pipes  located  above  these  shelves.  The  gas  is 
thus  cansed  to  take  a  zigzag  course  in  its  passage  upwards, 
and  is  washed  by  the  spray. — D.  A.  S. 


Improvements  in  Furnaces  for  Burning 
Refuse  Material.  C.  A.  Brown,  Exeter. 
January  22,  1890.      Crf. 

See  under  I. 


Tan 
Eng. 


and  other 
Pat.  1170, 


,  page  239. 


London.     From 


Improved  Method  m-  Process  for  the   Gasification  of  Fuels,  and  Apparatus  /hereto,.     W.  1,    Wis. 
E.  Solvay  and  I..  Semet,  Brussels,  Belgium.     Eng.  Pat.  1349,  January  25,  1890.     Sd. 
This  gas  generator  is  distinguished  by  having  no  grates   which,  however,   are  replaced  by  vertical  walls  along  which 
the  oxidation    takes  place.     It    has  also   a  steam  and  air-superheating   apparatus.     The    generator    is  shown   in    Figs.   1, 
Fig.  1. 


Fig 


Fig.  2. 


ApPAKATUS    POK    THE    GASIFICATION    OF    FUELS. 
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■l  and  :t.  Pigs,  l  and  -2  being  vertical  sections  at  right 
to  each  otliir,  and  fig.  :i  a  horizontal  section 
of  this  arrangement.  A  i-  a  chamber  for  the  fuel  to  he 
gasified,  which  inv  be  of  annular  or  rectangular  form. 
li  shows  the  passages  foi  iteam  or  steam  and  air  communi- 
cating with  the  lower  end  of  the  chamber  A.  ('  is  the 
heating  Mm-  where  part  of  tin-  gases  are  burned  with  air 
to  li.at  H.  D  is  a  pipe  or  collector  for  the  gases  produced. 
E  is  a  coil  for  superheating  the  -train  and  air.  The  steam 
and  air  necessary  tor  the  gasification  are  caused  to  regenerate 
or  absorb  the  beat  carried  "IT  by  the  gases  of  distillation  and 
combustion,  and  are  then  passed  into  the  regenerator  of  the 
Ponsard  or  similar  type,  which  is  arranged  a-  near  as  possible 
to  the  gas  generator.  The  superheating  is  thus  effected  with- 
out additional  coat,  and  the  small  quantity  of  air  mixed  with 
the  steam  is  not  sufficient  to  check  the  favourable  part 
played  by  the  steam  in  the  production  of  ammonia,  even  at 
a  high  temperature.  Thus  solid  fuels  can  be  gasified  into  a 
cold  rich  gaseous  product  without  any  I"--  due  t"  the 
conversion,  and  without  cost,  theoretically,  for  heating 
whilst  producing  a  high  yield  of  ammonia.  The  gases 
produced  are  capable  of  producing  the  highest  temperatures 
and    are    not    diluted    with    nitrogen    like    those    from    gas 

ton  used  with  ait  alone. — D.  A.  S. 


Improvementi  <n  the  Construction  of  Apparatus  for 
Generating  and  Burning  the  Vapours  of  Oil  or  other 
Combustible  Liquids,  and  in  the  Arrangements  of  their 
Application  to  Lighting  and  Beating.  B.  .1.  B.  Mills, 
London.  From  A.  Seigle  Cioujon,  Lyons,  fiance  I  Dg. 
Pat  1888,  February   I,  1890.     Hd. 

Tins  invention  relates  to  arrangements  ol  apparatus  for 
producing  light  and  heat,  which  burn  the  vapours  of 
combustible  liquids  and  themselves  generate  these  vapours 
as  they  are  required. 

I  oi  il  tails  the  spi  cifii  ation  must  be  consulted. 

— !••.  W.  T.  K. 


Improvements  in  Apparatus  for  Heating  Liquid  and 
Gaseous  Bodies.  B.  .1.  H.  Mills,  London.  From 
\.  Seigle-Goujon,  Lyons,  Prance,  Bug,  Pat.  2055, 
February  7,  1890.     8a*. 

'I'm.  object  of  this  invention  is  the  intense  heating  "i  Bteam 
boiler-  or  similar  apparatus,  and  generally  of  liquid  or 
gaseous  bodies,  without  Bmoke  by  the  use  of  Hun -en  burners. 
Bach  iminei  ]-  formed  of  a  tube,  trumpet-shaped  at  its 
entrance  and  contracted  at  it-  exit,  and  b  number  of  them 
i-  -■•  arranged  that  when  placed  one  w  ithin  the  other  without 
touching,  to  allow  of  the  admission  of  air,  they  Form  a  flue 
for  the  passage  of  the  Same,  which  is  supplied  l>\  ;i  gas 
injector,  The  invention  is  adapted  to  the  production  ol 
steam  Inordinary  and  circulating  generators.  In  the  former 
the  burners  are  simply  placed  in  the  middle  of  the  liquid 
to  be  vaporised  contained  in  an  ordinary  boiler  :  and  in  the 
latter  the  liquid  to  be  vaporised  circulates  around  the 
burners,  which  themselves  form  the  generator.  The  modes  by 
which  tin-  i-  effected  is  Bhown  on  the  drawing  accompanying 
the  specification,     l    S 


burner,  the  oxide- of  chromium,  tungsten  and  cobalt  giving 
a  yellow  -had/1,  copper,  platinum  and  iridium  a  red  shade, 
didymium  a  green  shade,  and  so  forth.  The  burners  are 
prepared  by  painting  them  with  a  solution  of  the  selected 
oxide,  drying  and  firing  at  a  high  temperature. — S.  B.  A   A. 


'  sments  in  thi    Process  «f  Treating   Incandescents 

for  l.ir  with  Gas  Lumps  .ii  Burners.    ('.  Dellwik,  Hyde 
Park,  111.,  1    8.A      Bng.  Pat.  2 110,  February  8, 1890.    r,d. 

Tin-  luminosity  ol  incandescent  burners  made  of  lime, 
alumina,  magnesia,  8tc,  is  alleged  to  be  increased  by  partially 
coating  that  partol  the  burner  which  usual!]  becomes  moat 
intensely  luminous  with  curtain  heavy  metal-  of  high 
conductivity,  such  as  chromium,  niobium,  tungsten,  cobalt, 
copper,  platinum, oi  iridium,  or  with  their  oxides,  oi  with 
mixtures  of  these  oxides  with  certain  substances  which 
become  highly  luminous  when  incandescent  sucn  as  the 
oxides  of  /ireoniuin,  Milium,  lanthanum,  didymium,  .\c, 

or  with   the  latter  oxides  alone,    i  ol ed   light  may  be 

ed   by  the  application  ol  some  ol  these  oxides  to  the 


Improvements  in  the  Manufacture  or  Treatment  of  Gates 
containing  Carbonic  Oxide,  such  as  Water-Gas  and 
Producer~Gas,  to  render  litem  Odorous.  F.  Scudder 
and  H.  (i.  Oilman,  London.  Bng.  Pat  2841,  February  18, 
1890.     Ad. 

To  render  water-gas  odorous  it  is  proposed  to  add  a  volatile 
organic  sulphide  produced  by  acting  ou  acetone  with 
sulphuretted  hydrogen  in  presence  of  a  dehydrating  agent 
such  as  hydrochloric  acid,  with  or  without  sine  chloride. 
The  moderate  quantity  of  steam  used  to  '-any  the  sulphide 
to  the  gas  t"  be  impregnated  i-  sufficient  also  to  volatilise 
the  sulphide. 

The  volatile  organic  sulphide  (thin-acetone,  or  sulphurised 

acetone)  above  referred  to  can  he  prepared  by  mixing S  parts 

by  weight  of  acetone  (boiling  point  183°— 181  !■'. )  with 
I  part-  by  weight  of  hydrochloric  acid.  sp.  gr.  1  •  16,  cooling 

tlie  mixture  to  60  P.,  and  adding  1  part  by  weight  of  sine 
chloride.  This  mixture,  which  should  always  be  freshly 
prepared,  i-  treated  with  sulphuretted  hydrogen  preferably 
in  a  series  of  vessels;  if  four  vessels  be  used  the  lir-t  can  be 
i  after  the  sulphuretted  hydrogen  has  passed  through 
to!  -,,i  to  hours,  and  a  fresh  vessel  placed  at  the  end  oi 
the  series. 

The    resulting  product   contains    an    oil    and  an  aq 

solution  of  which  the  former  contain-  the  larger  quantity  of 

thin  acetone.  The  oil  can  be  drawn  off  or  the  raw  mixture 
di-tilled  in  a  current  of  -team  at  atmospheric  pressure,  the 
distillate  being  allowed  to  flow  directly  into  an  odourising 

I,  gel  >oir. 

i      odour  i-  perceptible  and  lasting  and  not  liable  to  be 
lost,  oi  appreciably  diminished  by  condensation.     I 

should  be  purified  by  hydrated  iron  to  remove  any  free 
sulphuretted  hydrogen. — 1>.  A.  s. 


Improvements  relating  to  the  Carburetting  or  Enrichment 
"t   Coal  and    Other   Gas,  and  to  Apparatus  therefor. 

II.  S    Maxim,    (rayford.    and    (i.    S.    Sedgwick,    London. 

Bng,  Pat. 2559,  February  17,  18'jo.     Is.  I,/. 
'I'm  main  feature-  oi  this  invention  are  the  following: — The 
gasoline,  naphtha  or  other  suitable  hydrocarbon  is  admitted 
into  the  evaporating  cylinder  from  a  reservoir  at   a  higher 

level    by  mean-    of    an    autoni  >  l -incut  which    only 

allow-  of  the  passage  of  tin  hydrocarbon  when  the 
evaporating  cylinder  has  become  and  is  being  heated  bj  the 
steam.    The  i.  -,  i  von  is  kept  supplied  from  a  second  ont  at 

a  low.i  level  by  mean-  ol  a  pump.  The  hydrocarbon 
vapour  is  either  forced  directly  into  the  main  or  into  a 
branch  which  lead-  from  and  returns  to  the  main  by  means 

of   an  injector.      In  the  latter  case  the  force  with  which  the 

vapour  escapes  from  the  injeotoi  creates  the  necessary 
current  of  gas  in  the  branch.  The  valve  of  the  injector  is 
combined  with  an  index  for  -bowing  to  what  extent  the 
injector  i-  open,  and  consequently  to  what  degree  thi 

being    earburetted.       Other    mean-    can    be    employed     for 

drawing  gas  from  the  main,  carburetting  it.  and  again 
returning  to  the   main.     In  all   cases  the  hydrocarbon  is 

volatilised. — !■'.  W.  T.  K. 


Improvementi  in  Apparatus  for  Use  in  the  Photometric 
Examination  of  Gases.  W.  Poster,  London.  Lug.  Pat 
2671,  February  19,  1890,     '«/. 

Tnr  gas  enters  a  vertical  tap  or  cock,  the  plug  of  whioh  is 

lixed.  \  passage  for  the  gas  i-  made  along  the  longitudinal 
axis  of  the  plug,  ami  this  passage  terminates  laterally. 
A  ma--  of  metal  carrying  a  i nerof  arm-  can  be 

on    this     plug     so    that     the     passage    in    each    arm    can     he 

successively   brought  into  communication  with  the  lateral 
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opening.  When  this  is  the  case  the  particular  arm  lies  in 
the  direction  of  the  photometer  bar.  The  arms  can  lie 
provided  with  different  burners.  When  a  flat  flame  burner 
is  used,  it  is  inserted  into  a  special  kind  of  tap  at  the  end  of 
the  arm  by  means  of  whieh  the  supply  of  gas  to  the  burner 
does  not  vary  in  quantity  or  pressure  in  whatever  position 
the  flame  be  viewed. 

Two  modifications  of  the  apparatus  are  also  given. 

— F.  W.  T.  K. 


Improvements  in  Apparatus  for  the  Production  of  Lighting 
Gas.  H.  L.  Miiller  and  W.  Adkins,  Birmingham.  Eng. 
Pat.  4137,  March  18,  1890.     8rf. 

This  is  au  invention  for  charging  gas  machines  using 
gasoline,  whereby  the  same  may  be.  done  continuously  and 
the  pressure  be  regulated.  The  arrangement  is  intended 
primarily  for  the  "  Alpha "  apparatus,  and  consists  of  a 
rectangular  pillar-shaped  chamber  which  is  partitioned  off 
transversely  by  shelves  which  form  a  series  of  obstructing 
trays.  Gasoline  can  be  charged  in  at  the  top  and  flow  as 
required  into  the  gas  machine  at  a  uniform  pressure. 
Two  sheets  of  drawings  accompany  the  specification. 

— D.  A.  S. 


Improvements  in  or  connected  with  Valves  for  Hot  Gases. 
J.  von  Langer  and  L.  Cooper,  Leeds.  Eng.  Pat.  422.5 
March  18,  1890.     6d. 

The  principal  object  of  this  invention  is  to  provide  a  valve 
suitable  for  controlling  the  flow  of  hot  gases  or  air.  The 
valve  is  a  hollow  disc  or  plate,  preferably  circular,  and  is 
provided  with  a  hollow  flange  adapted  to  dip  into  an  annular 
cup  containing  a  suitable  liquid  or  solid  packing  material, 
and  is  mounted  on  a  hollow  vertical  spindle  (or  spindles) 
guided  by  staffing  boxes,  and  is  enclosed  in  a  cast-iron 
casing.  The  spindle  forms  a  continuous  passage  through 
the  interior  of  the  valve,  and  supplies  it  with  cooling  liquid, 
which  is  admitted  through  a  flexible  pipe  attached  to  the 
lower  end  of  the  spindle,  and  is  discharged  through  a 
similar  pipe  at  the  upper  end. — E.  S. 


Improvements  in  Apparatus  connected  with  the  Manufac- 
ture of  Gas.  J.  A.  Kelman,  London.  Eng.  Pat.  4324, 
March  19,  1890.     8rf. 

A  washes  or  scrubber  of  square  or  rectangular  shape  is 
described,  which  is  provided  with  a  series  of  partitions 
mounted  with  short  tubes,  each  tube  having  a  dome  shield 
provided  with  tangential  vanes  for  breaking  up  the  gas  as 
it  issues  from  the  dome.  A  special  condenser  is  also 
provided.     This  arrangement  is  illustrated  by  drawings. 

— D.  A.  S. 


ntprove 
T.   No 


Furnaces    to    Promote     Combustion. 
\orman  and    H.  T.  Simpson,   Sheffield.     Eng.   Pat. 
7886,  May  22,  1890.     6d. 

One  or  more  air  inlet  pipes  or  conduits  are  carried  vertically 
through  the  brickwork  of  a  furnace  to  the  bridge,  pass 
horizontally  through  the  bridge  and  terminate  under  the 
bridge  in  an  air  chamber  which  communicates  with  the  back 
of  the  fire-box  by  upwardly  inclined  slits  opening  a  little 
below  the  ends  of  the  firebars.  A  steam  jet  forces  air  into 
the  open  external  end  of  the  conduit,  and  the  mixture  of 
air  and  steam  is  thus  superheated  in  its  passage  through  the 
conduit  and  firebridge  before  reaching  the  fuel. — S.  15.' A.  A. 


Improvements  in  Furnaces.     L.  C.  Cohen  and  E.  Hermann, 
Paris,  France.     Eng.  Pat.  10,398,  July  5,  1890.     Gd. 

This  invention  refers  to  improvements  in  furnaces  previously 
patented. 

The  month  of  tin'  furnace  is  so  constructed  that  the 
rotary  lower  jaw  is  either  in  the  form  of  a  sector  with  its 
fulcrum  at  the  lower  end,  or  of  highly  curved  form  with  its 
fulcrum  at  the  upper  end,  so  that  the  movement  of  the 
jaw  presses  the  fuel  into  the   main  grate,  and  causes  fresh 


fuel  to  fall  into  the  space  made  by  the  movement  of  the 
jaw.  The  slide  grate  is  also  altered  so  that  the  ashes  fall 
through  at  the  rear  and  combustion  cannot  go  on  in  the 
front. 

There   are  two   sheets  of  drawings  in  the   specification 
illustrating  this. — D.  A.  S. 


Improvements  in  Methods  of  Producing  Combustible  Gases 
for  Heating  and  Lighting  Purposes,  and  in  Apparatus 
therefor.  B.  H.  Thwaite,  Liverpool.  Eng.  Pat.  13,574, 
August  29,  1890.      11<J. 

Bv  means  of  specially-contrived  valves,  water-gas  and 
generator-gas  are  made  in  the  same  producer  so  as  to 
obtain  a  gas  of  fixed  and  uniform  quality,  which  is  after- 
wards invested  with  highly  thermic  and  luminous  qualities 
by  the  injection  of  oil  or  liquid  hydrocarbons  into  and  over 
the  fuel.  A  pair  of  generating  vessels  are  used ;  the  gases 
from  the  first  vessel  are  aspired  to  the  second  vessel  through 
a  connecting  flue,  and  pass  descensionally  through  the 
latter.  To  enrich  the  gas,  liquid  hydrocarbons  or  oil  are 
injected  preferably  under  high  pressures,  which  may  be 
directed  either  into  the  producer  in  which  the  descensional 
flow  of  gas  is  taking  place,  so  that  the  volatilised  gas  may 
pass  directly  into  the  mains  without  decomposition  of 
hydrocarbons,  or  may  be  directed  into  the  ascending  flow 
of  gas,  and  fixed  or  rendered  permanent  during  its  passage 
through  the  fuel.  There  is  an  automatic  arrangement  for 
solid  fuel  feeding,  and  special  valvular  and  aspiratory 
arrangements  which  cannot  well  be  explained  without 
reference  to  the  drawings  accompanying  the  specification, 
of  which  there  are  four  sheets. — 1).  A.  S. 


Improvements  in  and  Relating  to  Apparatus  for  With- 
drawing Coke  from  Ovens  and  for  similar  Purposes. 
W.  It.  Lake,  Loudon.  From  N.  O.  Goldsmith,  Cincin- 
nati, U.S.A.     Eng.  Pat.  14,968,  September  22,  1890.    lid. 

The  invention  relates  to  a  new  and  improved  device  for 
drawing  coke  out  of  ovens.  It  comprises  a  driving  device 
operated  by  an  engine,  preferably  mounted  upon  a  car 
which  can  be  run  to  and  fro  in  front  of  the  oven,  having 
an  oscillating  table,  upon  which  is  mounted  the  guides 
for  the  reciprocating  arm  carrying  the  pulling  claws,  with 
suitable  mechanism  for  stopping,  starting,  tilting,  and 
swinging  the  reciprocating  claw  arm  in  a  horizontal  and  in 
vertical  planes,  all  of  which  is  done  with  power  furnished 
by  the  boiler. 

The  apparatus  cannot   be  described  without  reference  to 
the  drawings  accompanying  the  specification. — F.  W.  T.  K. 


Coal-Gas  Generating  Apparatus.  J.  J.  Thomas,  Penn- 
sylvania, U.S.A.  Eng.  Pat.  17,000,  October  24,  1890.  8<f. 
Tins  is  an  improved  method  of  connecting  two  series  of 
inclined  (30°)  retorts  by  having  two  saddle  pipes  and  a 
connecting  chamber  with  a  valve  located  between  the 
receiving  chambers  of  each  series  so  that  the  gas  from 
either  side  may  be  mixed  as  desired  with  the  gas  of  the 
other  side  before  reaching  the  liquid  seal  in  the  hydraulic 
main.  There  is  also  a  special  travelling  car  for  charging 
with  a  separate  pocket  for  each  retort.  The  retorts  are 
constructed  with  contracted  discharge  ends.  Each  retort 
is  26  inches  wide  at  the  receiving  end,  and  contracts  to  20 
inches.  The  contraction  at  the  lower  end  causes  the  coals 
to  be  evenly  distributed  over  the  bottom  of  the  retort. 
The  gas  from  each  series  passes  up  through  the  receiving 
chamber  and  saddle  pipe  to  the  hydraulic  main.  When  one 
of  the  series  of  retorts  has  run  two  hours  the  bottom  lids 
are  opened  and  the  coke  discharged,  and  the  retort  refilled 
as  before.  The  valve  being  opened  the  hot  gases  rising 
from  the  retorts  running  more  than  two  hours  will  pass  ami 
mix  with  the  gas  from  those  last  charged.  Thus  the  rich 
cold  gas  from  fresh  coal  would  be  heated  by  the  poor  hot 
gas  from  the  partly  distilled  coal  and  the  mixed  gases  will 
pass  the  liquid  seal  as  a  rich  and  more  permanent  gas  than 
if  they  had  passed  singly. — D.  A.  S. 
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An  Improved  Compound  /<"   Treating  Fuel.     H.  II.  Lake, 
London.     From  The  il  and  Fuel  Co.,  Boston, 

[J.S.A.     Eng   Pal    I  r, I  li  tobei  31,  Is'"1.     id. 

\  Mivin.K  ..i  saltpetre  and  sal-ammoniac  in  1 1 » .  proportion 
ol  75  parts  bj  wi  ighl  ol  the  rormei  to  25  parte  "I  tl»-  latter, 

lorms   a  nun  Mill.! nt   easily  transportable  mass  which 

ma]  be  dissolved   in  water  when  required  and  the  solution 
sprinkled  ov<  i  coal  oi  other  Fuel. 
The  saltpetre  provides  oxygen  fot  the  thorough  combns- 

I I    the   Fuel    whilst    the    Bal-ammoniac  moderates   the 

reaction  and  tends  to  hold  back  the  smoke  until  thoroughly 
consumed, —  S.  B.  A.  \. 


An  Impn  Cm  pound  fin  Creating  Fuel.  II.  H.  Lake, 
London.  From  The  Standard  I  oal  and  Fuel  Co.,  Hoston, 
i       \.      Eng.  Pat.  I7.I7H,  October  31,  1890.     id. 

hi  hi   87  parts  by  weigh!  of  saltpi  tre  and  63  parts 
nf  Glauber's  sail  is   claimed  For  the  same  propertji 
irposi     i    the  mixture  in  the  preceding  specification. 

— S.  B.  A.  A. 


in  Improved  Compound  for  Treating  Fuel.  II.  II.  Lake, 
I. Minion.  From  ["he  Standard  <  oal  and  I  ml  Co.,  Boston, 
Eng.  Pat.  17,484,  October  81,  1890.     id. 

A  Mixr  parts  by  weight  of  saltpetre  and  67  parts  of 

M    salt    i-   claimed    Fot    the    same    properties    and 
purposes  as  the  preceding  mixtures. — S.  B.  A.  A. 


Improvements  in  Furnaces.  H.  H.  Lake.  London.  From 
K.  I..  Walker,  Boston,  U.S.A.  Eng.  Pat.  17,727, Novem- 
ber I,  1890      fid. 

I\  the  improved  Furnaces  the  grate  is  made  in  two  sections, 
the  hinder  and  smaller  ol  which  is  a  rocking  grate,  and  a 
deflector  is  arranged  so  as  to  direct  the  products  of  com- 
bustion of  the  fuel  on  the  Front  section  of  the  grate 
over  the  bright  fire  maintained  on  the  movable  grate  by 
sufficient  agitation.  The  product*  of  'combustion  are  in 
this  w.i\  completely  and  economically  consumed.  In 
another  modification  the  ashpit  is  in  addition  divided  into 

two  iliaml ponding  with   thi  two  sections  of  the 

grate  anil  the  rear  chamber  i    pro;  idi  'I  with  an  ail  Mast. 

— S.  B.  A.  A. 


III.-DESTRUCT1VE  DISTILLATION,  TAK 
PRODUCTS,  Etc. 

Ale.rcrr's  Apparatus  for  the  Treatment  of  Naphtha  Tar 
and  Naphtha   Residues.    Proc.   Russ.  Techn.  Soc.  23, 

24— 2S,  and  24,  1  —  13. 

Thk  principle  of  this  apparatus  being  thai  the  light  hydro- 
carbons evolved  in  the  coarse  of  distillation  are  forced  hack 
into  the  boiler  and  mixed  with  the  crude  material,  it  is 
particularly  useful  for  decomposition  of  the  heavy  naphtha 
constituents,  hitherto  used  mi  rerj  as  fuel,  into  lamp  oil  and 

Fig.  B. 


Fig.  2. 


Apparatus  fob   nn  THKAman  oi  Naphtha  Products 


March  si,  1891.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


•247 


vaselin.  In  Fig.  2,  a  front  section  of  the  apparatus.  A 
is  a  boiler  continually  fed  by  naphtha  tar  or  residues  through 
the  pipe  .s-  and  heated  from  below.  The  pipe  a  leads  vapour 
and  gases  from  the  boiler  into  the  first  condenser  1>, 
surrounded  by  a  chamber  G,  and  heated  from  the  main 
hearth  P,  through  heating  Hues  p  ;;.  There  are  seven 
such  condensers  (of  which  only  four  are  shown)  B,  C,  1),  K, 
&c.,  and  seven  corresponding  chambers  G,  H.  I,  K,  &c., 
connected  by  pipes  a,  b,  e,  </,  .Vc.  The  last  chamber  is 
connected  by  a  pipe  e,  with  a  final  condenser  and  coil  F, 
which  ends  in. a  branching  pipe  g)  here,  while  the  con- 
densed liquid  is  flowing  through  the  pipe  h  into  the  receive) 
K,  the  still  gaseous  hydrocarbons  are  sucked  up  the 
pipe  i  by  an  air  pump  V,  and  are  subsequently  forced 
through  the  pipe  h'  into  the  boiler  A,  where  the  perforated 
end  of  the  pipe/;  is  lying  along  the  bottom,  as  in  Fig.  1, 
which  represents  a  section  of  a  simpler  apparatus  with  a  single 
condenser.  The  farther  the  chamber  is  from  the  hearth 
the  lower  is  its  temperature  and  the  lighter  is  the  product 
condensing  in  it.  Fig.  3  is  a  section  of  the  chamber  I 
surrounding  the  condenser  I),  with  flues  m  (for  increasing 
the  condensing  surface),  and  a  discharging  pipe  / ;  p  is  the 
heating  line  with  a  damper  r. 

The  difference  of  temperature  between  the  extreme  points 
of  (he  apparatus  being  about  280"  (from  360°  down  to  80  ), 
the  various  products  of  naphtha  from  the  heaviest  vaselin 
to  the  lightest  sorts  of  "  benzoline  "  are  condensed  in  the 
intermediate  condensers. 

This  apparatus  is  adopted  in  several  naphtha  works  in 
Russia,  and  gives  very  satisfactory  results.  For  instance, 
5.V  tons  of  naphtha  tar,  sp.  gr.  0-927,  has  given  after  eight 
days  of  distillation  43  per  cent,  of  crude  vaselin  and  25  per 
cent,  of  crude  kerosin,  or  generally  35 — 40  per  cent,  of 
pure  vaselin,  sp.  gr.  0'  875 — 0-  904,  melting  point  15° — 35°  C, 
and  15—20  per  cent,  of  pure  kerosin,  sp.  gr.  0-800,  flashing 
point  ::4-:i   C. 

On  the  other  hand  7\  tons  of  naphtha  residues)  sp.  gr. 
0-912  (at  17  -  .j  C.)  have  given  at  the  first  distillation  only 
40  per  cent,  of  kerosin,  but  when  the  heavier  products  had 
been  repeatedly  poured  back  into  the  boiler  the  whole  70 
per  cent,  of  pure  kerosin  were  obtained,  the  additional 
30  per  cent,  of  kerosin  being  the  result  of  decomposition  of 
the  heavier  hydrocarbons  under  the  condition  of  the 
apparatus.  It  works  very  quietly,  requiring  no  special 
attention,  and  consumes  about  16  pouds  of  liquid  fuel  for 
each  100  pouds  of  naphtha  residues  (the  actual  amount  of 
the  repeatedly  distilled  material  being  300  pouds}. 

Until  recently  the  apparatus  of  this  system  was  con- 
sidered unpractical  in  Baku  on  account  of  the  very  low  price 
of  crude  naphtha  and  a  comparatively  good  and  constant 
demand  for  residues  for  fuel.  But  the  price  of  naphtha 
having  begun  to  rise  owing  to  some  apprehension  felt  in 
Russia  of  an  approaching  decrease  of  the  natural  sources  of 
the  mineral  oil,  the  former  wasteful  method  of  disposing  of 
naphtha  appears  now  to  be  dangerous,  and  the  use  of 
Alcxeev's  apparatus  is  recommended  in  order  to  increase 
the  percentage  of  the  most  useful  and  valuable  constituent 
(kerosin)  obtained  from  crude  naphtha  from  35  per  cent, 
(as  hitherto)  to  70  per  cent.,  as  it  ought  to  be. — X.  W.  T. 


Petroleum    Wealth    of  Russia.     J.   Soc.   Arts,    1891,   39, 
275—277. 

M.  B.  Prilk.ta'i'ev,  writing  in  the  Eeonomiste  Russe,  says 
that  the  development  which  from  year  to  year  is  seen  in  the 
production  of  miueral  od  in  Russia,  the  increased  exports 
abroad  and  the  competition  on  foreign  markets  with 
American  products,  and,  finally,  the  fears  that  have  recently 
been  expressed  as  to  the  probability  of  an  approaching 
exhaustion  of  the  sources  of  petroleum  in  the  Caucasus, 
invest  with  a  particular  interest  this  important  branch  of 
Russian  industry.  The  following  is  a  summary  of  the 
progress  effected,  and  the  present  condition  of  the  petroleum 
trade.  The  extraction  of  naphtha  is  confined  almost 
exclusively  to  the  Caucasus,  in  the  peninsula  of  Apcheron, 
and  principally  in  the  environs  of  Baku.  The  existence  of 
petroleum  in  the  Caucasian  soil  was  known  at  a  very  early 
period,  and  when  these  districts  were   still  under  Persian 


rule,  the  Government  made  concessions  to  private  individuals 
of  the  right  of  working  the  petroleum  beds.  After  the 
annexation  of  Baku  to  Russia  this  industry  was  at  first 
a  monopoly,  which  brought  into  the  treasury,  from  1821  to 
1S72,  an  annual  revenue  of  87,000  roubles.  Alter  the 
suppression  of  this  monopoly  in  1872  an  excise  duty  was 
imposed  which  was  removed  in  1877,  and  had  yielded  a 
total  sum  of  1,218,739  roubles.  The  yield  from  this  source 
to  the  Imperial  Exchequer  in  1888  was  nearly  7,000,000 
roubles,  and  in  1889  over  9,000,000.  From  1832  to  1862 
the  production  of  naphtha  in  the  Caucasus  was  confined 
within  narrow  limits.  During  this  period  it  varied  from 
255,500  pouds  to  358,300  pouds  annually  (the  poud  is 
equivalent  to  36  lbs.  avoirdupois).  From  1863  to  1868  it 
rose  to  between  538,900  and  998,900  pouds,  and  continued 
In  rise  until  it  amounted  to  1,685,229  pouds  in  1869,  the 
year  from  which  its  enormous  development  dates.  In  1870, 
the  production  amounted  to  1,704,465  pouds ;  in  1875,  to 
6,285,728;  in  1880,  to  20,736,949;  in  1885,  to  115,000,000; 
and,  in  1889,  to  206,897,100  pouds.  The  environs  of  Baku 
supplied  about  99  per  cent,  of  the  Caucasian  production; 
in  round  numbers  they  yielded  165,000,000  pouds  in  1887  ; 
190,000,000  pouds  in  1888;  and  205,000,000  in  1889.  The 
producing  districts  are  situated  at  a  certain  distance  from 
the  town,  on  the  plateaux  of  Balakhani,  Sabountchi,  and 
Sourakhani  towards  the  north-east,  anil  in  the  Bibi-Eibat 
fields  which  are  to  the  south-east  of  Baku.  In  the  Baku 
basin  there  were  216  wells  in  working  in  1887,  and  239  in 
1888.  The  quantity  of  naphtha  carried  from  the  wells  to 
the  distilleries  amounted  to  186,220,470  pouds  in  1889,  and 
from  January  1st  to  August  1st  of  1890,  it  amounted  to 
138,782,688  pouds  (against  99,930,712  pouds  for  the 
corresponding  period  of  the  preceding  year).  Professor 
Mcndelejef  estimates  the  daily  production  of  the  Baku 
district  as  follows: — In  1886,  328,890  pouds ;  in  1887, 
415,000  pouds  ;  and  in  1888,  503,120  pouds.  The  Balakhani 
and  Sabountchi  fields  are  the  most  important.  In  the 
former  there  were  216  wells,  in  1885,  and  in  the  latter  128. 
In  1887,  the  number  of  wells  in  both  districts  in  full 
working  amounted  to  201,  with  a  product  of  153,246,672 
pouds;  and  in  1888  they  amounted  to  227,  giving  a  yield 
of  176,332,226  pouds.  The  average  annual  yield  for  each 
well  was  762,421  pouds  in  1887,  and  776,794  pouds  in  1888, 
an  increase  for  the  latter  year  of  2  per  cent.  The  principal 
companies  engaged  in  the  extraction  of  petroleum  are  the 
Nobel,  Caspian,  Baku,  Caspian  and  Black  Sea,  Sehibaiev 
Mirzoev,  Dembo  and  Cohan,  and  Zaturov  and  Arafelov 
Companies  at  Balakhani,  Sabountchi, Taguiev,  and  Sarkissov, 
and  the  Djakeli  Companies,  at  Bibi-Eibat.  The  petroleum 
extracted  from  the  wells  is  carried  by  pipes  to  the  large 
stations  or  reservoirs,  and  thence  distributed  in  the  same 
manner  to  the  works.  This  system  was  inaugurated  in 
1877.  The  quantity  of  raw  petroleum  delivered  to  the 
works  by  the  Baku  Companies  amounted  to  153,122,049 
pouds  in  1888,  186,220,476  pouds  in  1889  ;  and  192,044,202 
pouds  during  the  period  comprised  between  the  1st  January 
and  the  1st  November  1890.  The  distilleries  are,  for 
the  most  part,  established  at  Baku,  where  they  form  a 
special  district,  which  is  known  as  the  "  black  town.'' 
In  this  district  there  were  145  distilleries  in  1887,  which 
treated  nearly  142,000,000  pouds  of  naphtha,  and  produced 
38,000,000  pouds  of  refined  petroleum  (kerosene),  1,800,000 
pouds  of  lubricating  oil,  and  40,000,000  ponds  of  residues, 
besides  a  considerable  quantity  of  benzine,  vaseline,  and 
products  of  secondary  importance.  In  1889  the  number  of 
distilleries  was  147,  and  their  total  product  amounted  to 
181,590,232  pouds,  of  which  62,000,000  were  light  oils, 
1,000,000  heavy  oils,  and  113,000,000  residues.  Indepen- 
dently of  the  Baku  basin,  naphtha  wells  are  found  in  other 
regions  of  the  Empire.  In  the  environs  of  Tiflis  naphtha  is 
found  in  the  neighbourhood  of  Siguakh,  and  at  Naftlough. 
In  1887  there  were  85  wells,  which  yielded  28,660  pouds  of 
naphtha.  In  1889  the  Signakh  wells  alone  furnished 
55,296  pouds,  that  is  more  than  17,000  pouds  more  than  the 
preceding  year.  In  the  Government  of  Elisasetpol  the 
production  was  only  2,000  pouds  in  1888,  and  3,000  pouds 
in  1889  ;  in  Daghestan  it  was  3,350  pouds  in  1888,  and  3,955 
in  1889;  in  the  province  of  Terek,  161,442  pouds  in  1888, 
and  275,721  pouds  in   1S89.     The  wells  of  the  province  of 
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Kouban  are  of  greater  importance.  The  following  will  show 
tin-  distribution  by  districts  of  the  petroleum  refineries  and 
their  relative  production  in  1889: —  Transcaucasia  148 
refineries,  with  a  production  of  158,259,869  ponds;  St. 
Petersburg  ami  Moscow,  35,  and  1,515,559  ponds ;  Central 
ons,  X,  ami  l,l8n,2UK  pomls  :  Southern,  6,  and  944,689 
ponds;  Western,  2,  and  324,215  pond- ;  Baltic  provinces,  I, 
ami  :ii7, 127  ponds  :  Northern,  I,  and  15,719  ponds;  Smith 
western,  I,  and  1,799  pouds;  and  Poland,  I,  with  a  product 
of  511  ponds,  making  in  the  aggregate  BOS  refineries,  with 
a  yield  (if  162,859,996  ponds.  The  working  of  petroleum  at 
Baku  i-  placed  under  tin-  direction  of  a  committee  of 
rts,  established  in  1886.  The  greater  part  of  the 
petroleum  extracted  i-  consumed  in  the  interior  of  the 
Empire.  The  petroleum  is  carried  from  Baku  by  the  Caspian 
Si  a,  thin  by  tin-  Volga  to  Taaritsyne.  From  this  place  a 
■  -Main   quantity  goes   up  the    river,  hut    the  greater  pan   is 

il  bj  tail,  in  tank-waggons,  to  all  parts  of  European 
Russia.  Tin-  Nobel  Company  owns  the  largest  amount  of 
material  for  the  transport  of  petroleum ;  in  18S9  their 
vessels  represt  uted  a  value  of  nearly  6,000,000  of  roubles, 

ami  their  tank-waggons  3,000;  the  w;iL'Lr"n-  belonging  to 
tin-  ( 'aspian  and  Black  Sea  <  Sompany  represented  a  value  of 
roubles.  The  Naphtha  Company  owns  2,:iln 
tank-waggons,  tin-  Schibaiev  805.  ami  tin-  Caspian  Company 
200.  These  companies  also  own  reservoirs  in  the  principal 
cities  of  the  Empire.  Petroleum  intended  for  foreign 
markets  is  Bhipped  chiefly  from  the  port  of  Batoum.    The 

.\port-  kirp  pare  with  the  iliveli ipmcnt  of  the  petroleum 
industry.  Tin-  importance  of  lighting  oils  in  this  export  i- 
uccentuatcd  from  year  to  year.     In  1883  refined  petroleum 

only  represented    n    per  cent,  of  the  total  exports;    the 

following  years  the  proportion  amounted  respectively  to 
57  per  cent.,  f,7  per  cent.,  HI  per  cent.,  68  per  cent,  78  per 
cent.,  to  attain  tin  liu'ur.-  of  M  per  eent.  in  1890.  In  the 
\.  ,ii  1889  over  6,000,000  ponds  of  lighting  oils  ami  benzine 
w.n  exported  from  Russia  to  the  United  Kingdom] 
•I,  lino,  iiiiii  to  Austria;  8,000,000  to  Germany;  2,000,000  to 
Italy  ;  2,000,000  to  Belgium  ;  and  smaller  quantities  to  Hol- 
land, Ronmania,  spam,  Denmark,  Sweden,  Norway,  Greece, 
ace,  esr.  Turkey  t..ol<  in  the  -aim-  Mar  7,000,000  pouds  : 

East    Indies,    5,000,000;    china   over    1,000, ;    Persia, 

886, i;   ami   Japan    B80,000   pouds   of   lighting  oils  and 

benzine.      In    IS-,-,   77    per  eent.   of   tin     total   export-  were 

effected  vii  Batot and  in  1889,  80  percent.   M.  l'rilejauv 

concludes  by  quoting  the  opinion  of  Professor  Mend£lejef  to 
the  effect  thai  there  is  no  indication  of  an  approaching 
failure  of  tin-  petroleum  supply  of  tin-  Baku  basin,  leaving 
out  of  the  question  the  other  districts  of  Russia  which  still 
await  tin-  development  of  their  naphtha  wealth. 


PATENT. 
Improvements    in     Lubricating    «;■     Treating      Fibrous 
Materials  in   Process  of  Manufacture.      R,    Hamilton, 
Trinity,   and   .1.   C.    Hamilton.    Linlithgow,      king.   Pat. 
16,1  li,  October  1 1,  1890.     id. 

See  under  v.,  page  251. 


1V.-C0L0URING  MATTERS  AND  DYES. 


Studt 


fudies  "ii  tin-  Constitution  of  Tri-Derivatives  <•/' 
Naphthalene,  Vo  9.  Andresen's  B-Naphthylamine- 
disulphonic  Acid.  Henry  E.  Armstrong  and  \V.  I'. 
\V\  mi.'.     Proc.  <  In  in.  nil  1  B91  1  '■::  i,  87     88, 

huh/  (this  Journal,  1890,282)  oaphtha- 

lene-l  :  :i'-di-ulphiiim      aeid    on    intuition    yields   a    mixture 

of  several  Ditronaphthalencdisulphonic  acids.      Tin     chief 
product  on  reduction  gives  the  so-called  o-naphthylamlne- 

<  di-iilphonie   arid  \  II       -i  i  1 1  :  SOjH         I'  :  1  :  8' ;    r. 

Armstrong  ami   Wynne  (this  Journal,  1890,288)    of  the 


Germ.  Pat. -15,776.  Of  the  other  acids,  the  production  of 
which  has  also  been  noted  by  Bemthsen  <  this  Journal,  1890, 

1121),  one  yields  on  reduction,  according  to  Sehultz,  a 
/3-naphthvlaniinedi-ulphonic  aeid.  As  this  was  the  first 
Distance  in  which  the  formation  of  a  6-nitro-acid  by  the 
nitration  of  a  naphthalenesulphonic  acid  hud  been  observed, 
the  attention  of  the  author-  was  directed  to  the  determination 
of  it-  constitution,  and  a  supply  of  the  material  remaining 
after  the  separation  of  the  greater  part  of  the  t-aciil,  was 
obtained  for  investigation.  After  reparation  from  the 
associated  acids,  and  comparison  with  a  specimen  of  the 
pure  Andresen  acid  received  from  Sehultz,  the  amido-acid 
was  analysed  by  the  hydrazine  and  Sandmeyer  methods. 
When  reduced  by  the  hydrazine  method,  il  gave  oaphtha- 
lene-1  :  :t'-di-ulphonic  acid,  which  was  characterised  by 
mean-  of  it-  i  hlon.le.  ( ',,,11,  (SI  U  '))_.,  melting  at  127  ,  and 
the  derived  1  :  :i'-dichlomnaphthalenc  melting  at  4!-  n 
treatment  by  the  Sandmeyer  process,  it  was  converted  into 
a  chloronaphthalenedisulphonic  acid,  the  chloride  of  -which. 
(  i(lll ,(  K  si ).(  1) .,  crystallised  from  benzene  in  radiate  groups 
of  Hat  needles  melting  at  174  ,  and  on  distillation  with  1'CI, 
x  ieldi  d  l  :  :t :  3'-trichloronaphthalene  melting  at  BO'S  ■  This 
mill,  consequently,  was  identical  with  that  obtained  by  the 
anthoi  -  by  Bulpbonating  2  ■.  2/-/^chloronaphthalenesulpnonie 
with  20  per  cent,  anbydrosulphurie  acid  (this  Journal  1890, 
801).  As  a  further  proof  of  the  identity  of  the  two 
compound-,  the  chloronaphthalenedisulphonic  chloride 
derived  from  the  Andresen  and  «a-  hydrotysed  by  heating 
with  dilute  Bulphuric  acid  at  250  — 270  for  several  hours, 
with    the   result    that    j8-chloronaphtha]ciie  melting  at  59-5u 

was  obtained.  From  these  results  it  follow-  that  the 
Andresen  acid  is  a  9-naphthylaminedisulphonic  acid  of  the 
constitution — 


./yw 


\/\/ 


PATENTS. 

Improvements  in  und  relating  In  ih>  Manufacture  of 
( 'olouring  Matters.  It.  II.  Lake,  London,  frrom 
A.  Leonhaidl  and  Co.,  Mulheim-on-the-Maine,  Germany. 
Eng.  I'at.  1887,  March  29,  1886.  Amended  .Inn..  4, 
1890.     I;,/. 

A  kikiiiki;  amendment  to  the  original  patent  (see  this 
Journal,  1887,  B07  ;  1888,819;  and  1890, 608),  relating  to 
the  employment  of  fuming  sulphuric  acid  only  for  sulpho- 
nating  ami  disclaiming  the  combination  of  diazotised 
diftmidostilbene  with  o-  and  p-phenylene  diamiue,  o  and 
p-toluylene  diamine,  and  also  with  the  following  substances  : 
1.  The  homologues  of  aniline,  with  the  exception  of 
toluidine.  2.  The  homologues  of  phenol,  with  the  exception 
of  cii-ol.  8.  Tlie  so-called  /3-napht livlaininc-a-siilplionic 
acid.       I.     Thai    dlBUlphonic    acid    of    a-naphthol    which,   on 

treatment  with  nitric  acid,  yields  binitronaphthol.    There 

are.  in  addition  to  these  corrections,  some  clerical  amend- 
ments.— T.  A.  I,. 


Production  of  Brown  Dyes  «,-  Colouring  Matters.     P.  R. 

Shillito,    London.      l-'rom   .1.     R.   Qeigy    ami    Co..     liaslc, 

Switzerland.  Eng.  Pat.  1688,  January  81,  1880.  -trf. 
A  psockss  for  obtaining  brown  colouring  matter-  for  cotton 
by  combining  diazotised  naphthylamine,  smidoazobenzene 
or  amidoazotoluene  sulphonic  acid  with  m-diamines,  ami 
further  comhining  these  compounds  with  diazotised  primuline 
(polychromine).  The  following  example  shows  the  method 
of  carrying  nut  the  invention.  28  kilo-,  of  sodium 
naphthionate,  dissolved  in  water  ami  mixed  with  80  kilos. 
of  hydrochloric  acid,  ed    by  tin-   addition   of 

s  kilo-,  of  sodium  nitrite.  This  diazo  solution  is  then 
poured  into  a  solution  of  12  •  .">  kilo-,  of  m-phenylene 
diamine,  or  the  corresponding  quantity  of  m-toluylene 
diamine  ami  80  kilo-.  Boda.    After  standing 

24  hour-  a  solution  Is  added,  containing  65  kilo-,  of  prima- 
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line  diazotised  with  3-5  kilos,  of  hydrochloric  acid  and 
8  kilos,  of  sodium  nitrite.  The  reaction  is  complete  in  about 
24  hours,  when  the  liquor  is  boiled  and  the  dyestuff 
precipitated  with  salt.  It  forms  a  brown  powder  easily 
soluble  in  water  and  dyes  unmordanted  cotton  from  a  neutral 
or  slightly  alkaline  bath. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Fast  Dyestuffsfor 
Printing  and  Dyeing.  B.  Willeox,  London.  From  the 
"  Farbenfabrikcn  vormals  F.  liayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  3303,  March  1,  1S90.     Gd. 

Ax  extension  of  Eng.  Pat.  8299  of  1889  (this  Journal, 
1890,  608  ;  and  1891,  132),  and  of  Eng.  Pat.  1828  of  1890 
(this  Journal,  1891,  132).  The  diazo  compounds  of  certain 
amidocarboxylic  acids  are  combined  with  a-naphthylamine, 
or  with  o-amido-/3-naphthol  ether,  and  the  resulting  amido- 
azo-compounds  are  diazotised  and  combined  with  the 
amido-naphthol  sulphonic  acids  G  or  R  (obtained  according 
to  Ger.  Pat.  3229)  in  an  acetic  acid  or  alkaline  solution.  The 
colouring  matters  obtained  dye  wool  mordanted  with 
chromium  salts  deep  blue-black  shades. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Mordant  Dyeing  Azo 

Colouring  Matters  of  the  Triphenijlmethane  Crimp. 
IS.  Willcox,  London.  From  the  "  Farbenfabriken 
vormals  F.  Haver  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  3398,  March  4,  1890.     6i/. 

The    m-    and    y-amidotetra-substituted    diamidotriphenyl 

methanes  can,  according  to  this  invention,  be  diazotised 
ami,  after  combination  with,  preferably,  phenol  carboxylic 
acids  or  certain  dihydroxynaphthalenes,  yield  azo  bodies 
which,  on  oxidation,  form  a  new  group  of  triphenylmethane 
derivatives  termed  azotriphenylmethane  dyes.  The  process 
can  be  varied  (1)  by  diazotising  the  oxidised  m-  or  y-amido- 
tetra  substituted  diamidotriphenyl  methanes  and  combining 
the  diazo-compound  with  a  phenol,  naphthol,  or  their 
carboxylic  acids  or  with  dihydroxynaplithalene  ;  (2)  by 
oxidising  the  diazotised  m-  or  p-amido-tetra  substituted 
diamidotriphenyl  methanes,  and  combining  the  diazo- 
compouuds  with  the  substances  enumerated  above.  The 
production  of  a  blue  mordant  colouring  matter  is  described 
as  follows:  34 "5  kilos,  of  p-amido-tetra-methyl-diamido- 
triphenyl  methane  are  dissolved  in  200  litres  of  water  and 
33  kilos,  of  33  per  cent,  hydrochloric  acid,  and  after  cooling 
to  0°  C,  added  slowly  to  a  solution  of  7  kilos,  of  sodium 
nitrite.  The  diazo-solution  thus  obtained  is  added  to  20 
kilos,  of  Irydroxyuaphthoic  acid  dissolved  in  120  kilos,  of 
33  per  cent,  caustic  soda  lye.  The  brown  precipitate  is 
filtered  off,  dried,  dissolved  in  200  litres  of  acetic  acid,  and 
oxidised  with  84  kilos,  of  peroxide  of  lead  paste  (containing 
28  per  cent.).  The  whole  is  then  gently  heated,  and  the 
lead  precipitated  by  20  kilos,  of  50  per  cent,  sulphuric  acid. 
After  filtering,  the  colouring  matter  is  precipitated  on 
dilution  with  water,  the  precipitation  being  completed  by 
the  addition  of  salt.  It  is  employed  as  a  paste,  and  dyes 
wool  mordanted  with  chromium  blue. — T.  A.  L. 


Improvements  in  the  Production  of  Grey  Colouring  Matters. 
( ).  Imray,  London.  From  the  "  Farbwerke  vormals 
Meister,  Lucius  and  Briining,"  Hochst-on-the-Maine, 
Germany.     Eng.  Pat.  4577,  March  24,  1890.     Gd. 

Nitrosodiethylaxilixe  hydrochloride  reacts  in  an 
alcoholic  or  acetic  acid  solution  with  /3-naphthol  sodium 
sulphouate  (Schaffer)  at  the  temperature  of  the  water-bath, 
forming  new  colouring  matters.  The  condensation  can  also 
take'place  in  an  aqueous  solution  in  presence  of  zinc  chloride 
at  70° — 80°  C.  The  colouring  matters  dye  wool  grey  to 
black,  anil  the  shades  are  said  to  be  fast  to  light. — T.  A.  L. 


Production  of  Grey  Basic  Colouring  Matters  by  the  Action 
of  Hydrochlorate  of  Nitrosodimethylaniline  or  Hydro- 
chlorate  of  Nitrosodiethylaniline  upon  1*5  Dioxynaph- 
thuliu  and  upon  1'2  Tetroxydinaphthyl.  O.  Imray, 
London.  From  the  "  Farbwerke  vormals  Meister,  Lucius, 
und  Briining,"  Hochst-on-the-Maine,  Germany.  Eng. 
Pat.  5777,  April  16,  1890.     id. 

The  colouring  matters  which  dye  cotton  mordanted  with 
tannin  grey  are  obtained  by  heating  to  about  50  C.  16  kilos, 
of  (W)  dihydroxynaphthalene  or  (1*2)  tetra-hydroxydi- 
naphthyl  with  18 -6  kilos,  of  nitrosodimethylaniline  hydro- 
chloride, and  about  100  kilos,  of  alcohol,  until  the  nitroso- 
dimethylaniline has  completely  disappeared.  The  product  is 
then  poured  into  water,  and  the  colouring  matter  precipitated 
by  the  addition  of  salt.  After  filtering  and  washing,  it  may 
be  used  for  dyeing. — T.  A.  L. 


Production  of  Black  Colouring  Matters  from  Amidoflavo- 
purpurine  and  Amido-anthrapur/mrine.  O.  Imray, 
London.  From  the  "  Farbwerke  vormals  Meister, 
Lucius  und  Briining,"  Hochst-on-the-Maine,  Germany. 
Eng.  Pat.  5780,  April  16,  1890.     6d. 

Colouring  matters  of  the  quinoline  series  are  obtained  by 
applying  Skraup's  synthesis  to  amidoflavopurpurine  (ob- 
tained from  #-nitrorlaYopurpurine)  and  to  amido-anthra- 
purpurine  (from  /3-nitro-anthrapurpurine).  Two  kilos,  of 
amidoflavopurpurine,  C]4H-05NH.:,  are  dissolved  in  14 
kilos,  of  sulphuric  acid  of  66°  B.,  and  1  kilo,  of  glycerol 
and  1  kilo,  of  nitrobenzene  are  afterwards  added.  The 
mixture  is  then  slowly  heated  to  110°  C.  and  kept  at  this 
temperature  for  eight  hours.  The  melt  is  then  decomposed 
by  water,  and  the  quinoline  separated  by  means  of  sodium 
bisulphite,  with  which  it  forms  a  soluble  compound.  The 
base  is  precipitated  from  this  solution  bj-  the  addition  of 
salt  or  sulphuric  acid,  and  can  be  used  directly  as  a 
colouring  matter  or  mixed  with  bisulphite  in  solution  for 
dyeing  wool  or  printing  on  eotton,  giving  grey  to  black 
shades.— T.  A.  L. 


Improvements    in     the    Manufacture     and   Production    of 
Substantive   Colouring  Matters.     J.  Y.  Johnson.     From 
the   "  Badische  Anilin  und  Soda  Fabrik,"  Ludwigshafen- 
on-the-Rhine,  Germany.  Eng.  Pat.  6874,  May  3, 1890.  Gd. 
Blue  colouring  matters  which  dye  cotton  without  a  mordant 
are  obtained  by  combining  diazotised   benzidine,  tolidiue, 
diamidostilbene,    or    dianisidine   with     (W)    dihydroxy- 
naphthalene, preferably  in  an  acetic  acid  solution. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

On    the   lielationskip  between    the    Composition    of  Grey 
Cloth  and  its  Liability  to  Mildew.     R.  Williams. 

See  pages  227—229. 


Note   on  the  Carbonising  of  Wool    in    Presence  of  Silk. 

E.  Knecht. 

See  page  230. 


The   Vegetable  Fibres  of  Trinidad.     J.   Soc.  Arts,  1891, 

325—327. 
The    United    States    Consul    in    Trinidad    has    recently 
forwarded  to  his  Government  a  report  upon  the  vegetable 
fibres  of  that   island,  and  gives   a   description  of  some  of 
the   most   important   of    them.     The  mahnltine    is    a  plant 
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which  (rrows  wild  in  huge  quantities.     It  is  easily  cultivated, 
aply  catting  down    bashes  and   burning   them,  and 

scattering  the  seeds  of  the  plant.  One  acre  of  pood 
ground  will  produce  about  5,000  lb.  of  Stalk  :  and  this 
stalk,  reduced  to  fibre,  will  make  about  8001b.  The  stalk 
grows  from  8  to  12  ft.,  the  -kin  or  hark  of  which  is  Stripped 
off,  and  steeped  in  cold  water,  eight  oi  ten  days  after  which 
tin-  green  watery  substance  i-  washed  out,  leaving  a  fibre 
s  to  10  ft.  long"  The  white  mahoe  (Sterculia  caribced), 
like  the  makoltine,  grows  wild,  and  may  be  cultivated  in 
the  same  way,  producing  the  same  quality  of  fibre.  The 
til.i.  i-  whiter  and  more  silky  than  that  of  the  maholtine, 
and  is  believed  to  be  superior  to  it,  although  it  has  never 
been  sent  abroad  to  test  its  merits.  A  crop  is  reaped 
.very  seven  months.  The  gumbo  or  pirn  (Abelmoschus 
etculentus)  i-  another  stalk  fibre,  the  plant  growing  f,  to 
8  ft.  high,  and  producing  a  fibre  about  the  same  length. 
Cultivated  on  good  soil,  it  will  produce  4,000  lb.  of  stalks, 
yielding  as  much  fibre  to  tin-  pound  as  the  maholtine  or  the 
white  mahoe.  The  fibre  of  the  gumbo,  unlike  those  above 
mentioned,  will  not  contain  water,  but  throws  it  off  like  oil 
silk.  A  crop  is  harvested  every  seven  months.  The  plantain 
( Miixu  sapientum)  will  produce  from  j  to  6  lb.  of  fibre  to 
each  stalk.  The  stalks  grow  from  8  to  9  ft.  high,  and  800 
of  them  may  be  produced  on  an  acre  of  ground.  The 
fibre  is  obtained  by  putting  on  two  wooden  rollers,  and 
rolling  and  squeezing  the  stalks  to  crush  the  watery  pores, 
then  Steeping  it  in  water  eight  to  ten  days,  and.  finally, 
patting  it  under  the  same  rolling  process  with  heavier 
weights.  The  banana  (Mima  paradisiacal  grows  4  to 
,r)  ft.  high,  produces  2  to  :\  lb.  of  fibre  to  the  stalk,  and  HilO 
stalks  to  the  acre,  and  the  crop  i-  annual.  Ramie  or  china 
grass  grows  very  thickly,  and  when  once  planted  sustains 
itself  against  other  grass.  After  the  first  year  it  can  be 
cat  every  -ix  months.  The  stalk  grows  about  4  ft.  high. 
It  will  pro. hie.-  an  ounce  of  fibre  to  every  square  foot.  The 
plant  was  imported  into  Tnnidad  from  China  for  experi- 
mental purposes  about  three  years  ago.  and  has  not  yet 
assumed  any  commercial  importance.  The  mahoe  bord  du 
nit  i  i  Paritium  tiliacum)  does  not  grow  inland,  but  on  the 
sea    -.bore.     It    is   a   stalk    fibre,   but    unlike    the    above    it 

l.i lies,  and  the  branches  also  produce  fibre.     It   grows 

8  to  i.'i  ft.  high.  Bach  tree  will  produce  about  \  lb.  of 
fibre,  and  one  acre  can  support  800  trees.  Red  mahoe 
(Slmiiliii  ruiihuii)  grows  wild  on  any  soil  of  the  island. 
produces  about  800  trees  to  the  acre,  grows  8  to  Id  ft.  high, 

ami  then  brooches.  The  stalk  and  branches  are  both  used 
for  fibre,  which  is  used  by  the  natives  for  making  rope. 
The  crop  is  annual,  Rucon,  or  annafto,  an  Indian  plant 
from  South  America,  is  a  very  strong  fibre.  ( >n.*  acre  will 
support  sun  -talk-  cultivated  on  fertile  soil,  and  each  stalk  will 
produce  about  '.  lb.  of  fibre.  Black  sag.'  (( 'ordia  cylendros) 
is  a  small  shrub  about  6  ft.  high,  and  produces  a  very 
Strong  fibre,  used  by  the  natives  for  making  ropes.  All 
acre  of  ground  will  support  1,600  plants,  and  they  will  give 
J  lit.  of  fibre  to  eaeb  plan!.     Bois  sang,  or  blood  wood, 

grows    25  ft    high,  and    branches   out  S    to    10    ft.  from    the 

l. ..it. mi.  When  tapped,  the  tree  emits  a  fluid  resembling 
i.l I.  which  produces  a  red  stain.     Both  stem  and  branches 

I luce  fibre.      About    600    trees    maybe    produced    to   the 

acre,  and  each  tree  will  produce  -  to  :'•  lb.  of  fibre,  which  is 
used  for  rope-making.  The  fibre  varies  from  l  to  6  it. 
in  length,  is  very  tough,  and  would,  it  is  said,  make  a 
superior   twine    for  bagging.      It    is   cat    and    planted    every 

three  years.  Baiizier  [ffilicomea)  is  a  wild  plant,  grows 
on  cool  soil,  and  its  presence  indicates  superior  land.  The 
blades,  which  resemble  the  blades  of  the  plantain,  produce 

the  fibre,  but  the  blades  grow  from  the  roots  of  till-  hash 
like  a  nine  apple,  and  they  are  fi  to  10  ft.  long.  One 
acre  will  produce  about  10,000  blades,  and  each  blade 
will  produe.-  half  an  ounce  of  fibre.  It  i-  a  coarsi 
fibre,  not  -o  strong  a-  the  others  mentioned,  hut  is 
useful  for  door  mat- and  similar  purposes.  Cacao  I  77k... 
Iiiiiiiiii)    is  cultivated    foi    it-    valuable    fruit,  but    the    tree, 

which  grows  \'<  oi  SO  ft.  high,  i-  trimmed  annually  in 
tlu-  spring  of  the  year,  ami  the  branches  of  each  tree 
thus  trimmed  will  | luce  '  lb  of  fibre,  which  varies  from 

:'.  lo    .'.    ft,    in    length.      It    i-    Btrong,   and    i-    used    a-    rope 

for  making  hammocks.     Boix  Pomt    (Guazuma  ulmi/ohd) 


is  a  straight  tree.    At  a  distance  of  8  or  10  ft.  up  the 

bo.ly  of  the  tree,  live  or  -ix  branches  shoot  out  in  a  circle 
round  it,  and  from  tin-  point  to  the  top  of  tl. 
encircling  brandies  shoot  out  at  the  distance  of  about  One 
foot  apart.  The  lowest  circle  of  branches  are  tin-  ! 
and  they  shorten  as  they  ascend  the  tree,  causing  the  tree 
to  assume  the  -bap,-  of  a  sugar  loaf.  Both  the  body  and 
branches  produce  fibre.  It  is  a  straight  brown  fibre,  ami 
very  strung,  used  generally  for  rope  and  twine  making. 
Eight  hundred  trees  may  he  produced  to  the  acre,  and  after 
the  third  y.u  will  produce  annually  from  1  to  2  lb. 
of  fibre  to  the  trie.  The  Agave  Mericana  grows  :i  or 
4  ft.  high,  and  one  acre  will  support  2,500  plants.  After 
three  years,  each  blade  will  produce  half  an  ounce, 
or  about  half  a  pound  to  the  plant.  The  crop  may  be 
reaped  each  succeeding  year  for  from  1'2  to  16  years 
without  replanting.  The  plant  becomes  dry  and  worthless 
as  -non  as  it  produces  a  flower,  but  it  rarely  produces  the 
flower  before  12  year-,  and  usually  not  before  Hi  or 20  years. 
The  plant  grows  wild  on  the  island,  hut  it  is  under-i 
have  originally  been  brought  from  Mexico.  The  fibre  i- 
3  to  4  ft.  long,  fine,  strong,  and    it   is   said,  would    doubtless 

be   g 1  for  textile  purposes.     The  Agave  Americana,  or 

American  aloe,  prows  higher  than  the  Agave  Mexicana. 
It  varies  in  height  from  I  to  .">  ft.,  and  the  fibre  is  the  same 
length.  It  grow-  abundantly,  chiefly  near  tin  sea  shore, 
anil  is  understood  to  be  a  native  of  the  island.  The  fibre 
is  coarser  than  the  Mexican  agave,  but  about  the  same 
quantity  can  be  produced  to  the  acre.  (If  the  pine-apple 
{Ananassa  sativd)  only  the  blade,  which  is  about  2  ft. 
long,  produces  fibre.  The  fibre  is  strong  and  tine,  and  is 
believed  to  be  well  suited  for  textile  manufactures,  It  i- 
of  filler  texture  than  either  the  American  or  Mexican  agave. 
Agave  rigida,  or  sisal  hemp,  has  lately  been  introduced 
into  Trinidad.  The  blade-  alone,  which  grow  about 
'_''.  to  :;  ft.  long,  are  used  for  fibre.  Eight  blades,  it  i-  said, 
give  an  ounce  and  a  half  of  fibre,  and  the  fibre  obtained  is 
about  3  ft.  long,  strong,  coarse,  and  Stiff,  suitable  it  is 
believed  for  strong  ropes  and  chair-bottom-.  An  acre  will 
support  2,000  plants  of  about  111  blades  each,  and  calculated 
to  produce  at  each  reaping  3  oz.  of  fibre  to  tile  plant. 
After  three   years  a  crop   is   reaped    annually.      Aiming  the 

fibre-producing  plants  of  Trinidad  may  he  mentioned  the 

i/rmnn      (Mill, I,  Inn),     Imi.s      nip      (<>liuililjilt)lf      rirtlllll)  j 

gumbo  mizse,  the  pinquine  or  wild  pine-apple;  the  Spanish 
needle   |  Yucca');  and  the  Sanseviera   zeylanica.     Consul 

I'circc  -tale-,  in  conclusion,  that    he  has  been  informed  that 

there  is  no  machine  now  in  use  in  the  colony  which  obtains 
the  fibre  without  destroying  the  substance  of  the  fibre  ribs. 
The  principal  machine,  if  not  the  only  one.  now  used  in 
Trinidad  and  Tobago,  .-  arranged  for  the  operator  to  hold 

the  blade  of  the  plant  in  hi-  hand,  while  the  machine 
scrapes  oat  the  green  and  watery  substance.  The  opinion 
has  been  expressed  that  if  a  machine  could  be  introduced 
that  would  act  somewhat  on  ihe  principle  of  a  cane-mill, 
in  which  the  cane  enters  one  side  and  comes  out  at  the 
other  thoroughly  crushed  and  squeezed,  a  great  advantage 
would  be  gained  over  the  present  practice. 


Cultivation  of  Hemp  in  Smyrna.    .1.  Soo.  Art-,  39,  1891, 
lsi;-l,N7. 

Ix  cultivating  hemp  in  Smyrna,  tile  United  States  Consul 
there  says,  that  from  one  and  a  half  to  two  bushels  of  See<l 
are   -own    per  aire.     The    fibre    is   long   and  tough,  and  of 

good     yellow     tillgc:     but,     owing     to     the    Crude    pro,'.--    of 

-bed. ling,  it-   g I   qualities    are    nearly  rained.       The   price 

of -...I  varies  between  2..  'Ail.  and  2.v.  7d.  a  bushel:  and  it 
generally  contains  from  12  lo  1.",  per  cent,  of  extraneous 
matter,  chiefly  sand.  The  height  that  the  hemp  usually 
grows  is  from  six  lo  seven  feet  and  a  half  ;  in  some  eases  so 
high,    in    fait,    that    <  i.n-iil     Emmet    says   a    man   can    ride 

tin. nigh  hi-  Held-  on  horseback  without  being  -ecu.  Hemp 
i-  cultivated  in  almost  everj  village  or  hamlet  of  Asia 
Minor,  where  an  abundance  of  running  water  is  .o  be 
I. .uii.l.  The  hemp  field-  are  cultivated  a-  near  the  water  a- 
pos-ible,  owing  lo  the  moisture  required  while  growing,  and 
the    use    made    of    ihe    -trealn    after    the    -eid     is    gathered. 
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The  ground  is  lightly  ploughed,  and  sown  broadcast  with 
from  one  and  a  half  to  two  bushels  of  seed  per  acre.  It  is 
then  gone  over  with  a  heavily-weighted  plank,  drawn  by 
oxen,  to  break  the  furrows  and  cover  the  seed.  Nothing 
more  is  done  to  it.  If  the  season  be  advantageous,  and  the 
water  supply  does  not  fail,  by  the  receding  of  the  stream, 
the  yield  will  be  good.  The  crop  is  cut  and  put  in  bundles, 
when  the  stalks  turn  yellow.  The  seed  is  gathered,  and  the 
sheaves  of  stalks  are  immersed  in  the  stream  near  by,  for 
the  purpose  of  rotting  the  shell  or  reed  containing  the  hemp 
fibre.  When  the  cultivator  thinks  it  sufficiently  softened, 
the  bundles  are  taken  from  the  water,  opened,  and  subjected 
to  a  heavy  pounding  with  large  mallets.  After  this,  the 
fibre  is  extracted  by  hand,  and  put  in  shape  for  selling. 
Owing  to  the  process  of  softening  the  stalks,  or  perhaps 
leaving  them  too  long  under. water,  the  fibre  darkens  and 
partly  rots  when  exposed  to  the  air,  which  renders  it  untit 
for  foreign  markets.  It  is  consumed  in  the  manufacture  of 
coarse  bagging  and  rope,  for  use  iu  the  interior.  The  hemp 
seed  grown  in  Smyrna,  and  exported  abroad,  is  of  good 
quality,  and  is  exported  mainly  to  Germany,  Austria, 
Holland,  and  the  United  States,  for  the  extraction  of  oil. 
It  is  also  used,  to  some  extent,  by  the  natives  as  an  article 
of  food.  The  seed  is  pounded  in  mortars,  and  made  into  a 
paste,  and  then  fried.  The  .lews  are  particularly  fond  of  it, 
and  value  it.  The  principal  places  in  the  villayct  of 
Smyrna  where  hemp  and  hemp  seed  are  obtained  arc 
Odcmish,  Ihyras,  Mazli,  and  Ilomak  L'airch. 


PATENT. 

Improvements  in  Lubricating  or  Treating  Fibrous 
Materials  in  Process  of  Manufacture.  K.  Hamilton, 
Trinity,  and  .1.  ('.  Hamilton,  Linlithgow.  Kug.  Pat. 
16,144,  October  11,  1890.    4il. 

With  a  view  to  facilitate  the  processes  of  rope -making, 
spinning,  weaving,  &c.,  the  fibrous  material  therein 
employed  is  lubricated  with  substances  called  by  the  patentee 
"  tergolene."  These  are  compounds  consisting  of  sulphonic 
acids  or  their  alkaline  salts  obtained  as  by-products  in 
mineral  oil  refineries  or  from  other  sources  where  oletincs 
are  treated  with  sulphuric  acid.  The  substances  arc 
preferably  used  iu  a  neutral  condition  either  alone  or  in 
combination  with  mineral  or  tatty  oils. — K.  K.  M. 


VI -DYEING-,  CALICO  PEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Note  "»  the  Formation  and  Direct  Fixation  of  Insoluble 
Tartrazine  on  Animal  Fibre.     E.  Knecht. 

See  pages  230—231. 


The  Fixing   «/'  Substantive    Colours   on  Cotton.     \V*.  M. 
Gardner.     Textile  Manuf.  1890,  345. 

ALTHOUGH  but  five  or  six  years  have  elapsed  since  the 
introduction  of  the  first  Congo  colour,  now  some  70 — 80 
such  are  known.  At  first  only  reds  and  oranges  existed, 
next  came  browns,  and  then  the  first  blue  azo  colour  in  the 
group  of  benzidine  colours.  On  account  of  the  dulness  of 
the  shade  new  blues  came  in  :  benzo-azurin,  sulphonazurin, 
diaminc-blnc.  The  present  methods  of  fixing  these  colours 
are  unsatisfactory  ;  whilst  the  colours  in  many  cases  react 
quite  differently,  yet  they  are  dyed  in  exactly  the  same 
manner.  According  to  experiments  made  in  the  dyehouse 
of  the  Yorkshire  College,  Leeds,  common  salt  should  be 
added  for  the  deeper  shades,  or  a  small  quantity  of  soda  or 
acetic  acid  may  be  used.  The  necessary  amount  of  salt  is 
so  variable  that  each  colour  has  its   own    peculiar  quantity. 


In  the  following  table  these  quantities  of  salt  are  stated,  as 
well  as  the  action  of  dilute  acids  on  the  colours. 

Salt 

for 

1  Litre 

Bath. 

Action  of 

Colour. 

Dilute  Icetic 
i.cid. 

Dilute  Sulphuric 
Acid. 

ErikaB 

i 

10 

Becomes 

Becomes. 
Much  redder. 

Blue. 

Benzopurpurin  10  B. 
Kesaan  purple 

80 
10 
40 

Bluer 

Darker. 

Erika  f; 

■  20-40 

1  Redder  

Much  redder. 

Hessian  purple  N. . . 

40 

Corinth  colour . 

Violet. 

Brilliant  purpurin  R 

40 

Corinth  colour , 

Violet, 

Deltapurpurin  7  B.  . 

20 

Brownish  red .. 

Brownish  red- 

Benzopurpurin  i  B. . 

20 

Reddish  brown. 

Violet.  . 

Brilliant  Congo  R.  .. 

SO 

Vcrylittlechangr 

Darker. 

Diamine  scarlet  B. .. 

40 

Brownish  red  .. 

Brownish  red. 

l1  Itapurpuiin  5  B.  . 

80 

Reddish  brown 

Corinth  colour. 

10 
40-80 
20-40 

Blue 

Clue 

Blue 

Blue 

Blue 

Blue. 

Brilliant  Congo  G. . . 

100 

Reddish  brown. 

20 

Brownish  red . . 

Corinth  colour. 

Bonzo-orange  R 

20 

Brownish  red .. 

Brick  red. 

Toluylen -angc  1!. 

10 

Reddish  orange 

Reddish  orange. 

Mikado  orange  4  R. . 

20-10 

X'o  action 

A  little  darker. 

Mikado  orange  R.... 

40 

Xo  action. 

Toluylene  orange  G. 

20-40 

No  action 

Reddish  orange. 

10-20 

Curcumin  s.  extra  . . 

to 

Darker. 

10 

Yellowish  orange 

Orange  yellow. 

160 

Xo  :ietion. 

160 

No  action. 

Chrysophenin  GS.  .. 

80 

Brownish  yellow. 

80 

Xo  action. 

SO 

Somewhatdarker 

Brownish  yellow. 

SO 

Orange. 

Congo  yellow  paste. . 

40 

Diirker. 

Diamine  yellow  X. . . 

20 

Greenish  yellow 

Greenish  yellow, 

10 

Still  darker. 

40—80 

Greenish  yellow 

Still  greener. 

Cotton  yellow  G 

40 

Greenish  yellow 

Still  greener. 

10 

Xo  action. 

10 

No  action. 

20 

No  action. 

Benzo  blue-black....  | 

10 

.. 

.. 

Diamine  blade  RO. .. 

10—20 

Bluer 

Still  bluer. 

Violet  black 

20 
10 

Diamine  blue  3  R... 

Xo  action. 

20      1 

20 

Somewhat  bluer 

Azo  violet 

Bluer. 

in 

Somewhat  bluer 

Bluer. 
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Salt 
1      f..r 
1  Litre 
Bath. 


Action  of 


Dilute  Acetic 
Add. 


Dilute  Sulphuric 
Icid. 


i:  cornea  Becomes 

II        i,         i sn       Bomewhat bluer    Bluer. 

Bordeaux,  extra 10— 80    Somewhat  bluer    Bluer. 


Heliotrope 10—20 

B          irown  NB.  ..     10—20 
Cotton  brown  N 10—20 


Benzo  brown  Q 

Hikado  brown 

Hessian  I'O'U  II     M  M. 

n   brown  BB. 
Bessian  brown  B — 

Alkali  brown 


10 
in 

10 

111 


Somewhat  bluer    Bluer. 
No  action X<>  action. 

No  rut  li  HI N 1  in" 

N ition. 


No  act hui.. 

Somewhat  bluer  Somewhat  bluer. 

nine  In-own  ...  ,  Olive. 

No  action No  action. 

10—20     Bluer Bluish  black. 

20 


In  tbe  case  ol  all  substantive  colours,  whether  they  be  red, 
yellow,  in'  blue,  it  is  best  to  dye  in  the  hot  bath,  boiling  for 


Kath  or  Pale  Catechu.    II.  Worth.    .1.  Sue.  Arts,  39, 
1891,  laG— 157. 

Tiik  Secretary  of  State  tor  India  has  received  from  the 
author  a  memorandum,  from  which  the  following  particulars 
are  takeo : — 

"  The  kath  of  the  North-West  Provinces,  whicb  is  used 
with  p&n,  unci  tin-  catechu  of  Banna,  which  is  exported  to 
Europe  as  a  dyestuff ,  are  both  prepared  from  the  wood  of 
Acacia  catechu.  The  kath  is  in  its  purest  state  chiefly 
catechirj,  a  crystallising  substance  nearly  insoluble  in  cold 
water.     The  catechu  is  chiefl]  catechu   tannin,  a  substance 

soluble  in  cold  water,  ami  not  crystallising,  hut  some 
eaieehin     is     usually     llli\ed     up     with      it.        The      ililTerellee 

between  kath  ami  catechu  is  partly  due  t"  the  methods  of 
manufacture,  partly  to  the  differei in  tin-  trees. 

■'  The  trees  in  Burma  differ  from  those  of  the  North- 
Weal  Provinces,  and  at  each  place  then-  are  two  kinds  of 
trees,  Nos.  i  and  2,  although  of  exactly  the  same  Rpecics. 
Trees  No.  2  have  white  spots  in  the  wood,  caused  by  a 
white  substance  Btored  up  in  cylindrical  masses  half  a 
millimetre  thick  ami  1(1  millimetres  lone.  Trees  No.  1  have 
no  white  spots.  Trees  with  spois  yield  aii  extract  richer  in 
eaieehin;  ami  both  kinds  of  trees  in  the  North- West  Pro- 
vinces yield  more  catecbin  than  the  corresponding  kinds  in 
Burma. 

"  i  found  the  following  proportions  of  catecbin  in  the 
total  extract :  — 

Oatecltin. 

Per  cent. 

Burma,  No.  l 14 

,.     No.  l'  (spotted) :in 

North-Weal  Provinces,  No.  ] .'in 

No.2  (spotted)  .     i" 

"  The  greatest  amount  of  extract  obtained  from  each  kind 

of  wood  was  as  follows: — 

Extract. 

PerCcnt. 

Burma,  No.  t 17 

No.  -  (spotted)  is 

Norih-Wesi  Provinces,  No.  1 it 

v..  '  i  ipotted).    -Jl 

■•  ihe  greatest  an I  "i  catechin  obtainable  from  these 

woods  is,  accordingly,  as  follows:  — 

1  ■ileellill. 

Pot  Oent. 

Burma,  No.  l -j 

No.'.'  (spotted) is 

\..iiii-\\  est  Proi  mi '  ■   \e.  I :, 


"  Such  a  great  proportion  of  catechin  in  the  spotted  wood 
of  the  North- West  Provinces  explains  that  kath  manufacture 

is  at  home  there.  Moreover,  the  local  kath  makers  ate 
reported  to  refuse  as  unlit  all  trees  as  unlit  which  do  not 
contain  white  -pots,  so  that  the  trees  Xo.  1  become  wasted 
ill  the  fore-Is. 

"  I  determined  the  catechin  by  direct  separation,  as 
follows: — About  two  ounces  of  the  wood  reduced  to  thin 
BhavingS  were  boiled  with  20  times  their  weight  of  water  for 
half  all  hour,      'file    extract    was    separated    from   the    wood 

by  repeated  settlement,  and  reduoed  in  bulk  on  the  water- 
bath   until   it   just   began   to   thicken,   ami   c tained,  by 

estimate.  G  per  cent,  of  catechin.  It  was  then  left  in  a  cool 
place  for  live  days  for  the  separation  of  the  catechin.  (  hue 
the  catechin  had  separated,  the  liquid  could  again  be  diluted 
with  cold  water  for  the  purpose  of  filtering.  The  tillered 
and  roughly-washed  catechin  was  dried  at  ordinary  tempe- 
rature, ami  weighed  in  a  thoroughly  air-dry  condition. 

••  The  high  degree  of  concentration,  and  the  long  standing 
are  required  because  the  eaieehin  separates  with  difficulty 
out  of  an  extract  which  contains  bo  much  catechu  tannin. 

(Inee  tile  hulk  of  the  tanning  is  separated,  the  catechin  may 
be    dissolved    in    much     more    water,    and    it    will    separate 

immediately  on  cooling  $  but  the  catechin  is  at  all  times  a 

delicate  snbstai which  changes  with  water  slowly  into  a 

soluble  siihstanci i,  and  is  thus  lost.  The  drying  of  the 
moist  catechin  must  take  place  at  a  low  temperature,  at  beat 
at  once  destroys  the  microscopic  crystals. 

"  The  manufacture  of  kath.  <»■  raw  catechin,  is  carried  on 
in  the  forests  with  very  primitive  appliances.  The  filtering 
is  done  through  layers  of  Band,  ami  much  sand  becomes 
mixed  up  with  the  kath.    The  drying  is  performed   in  tbe 

open  air. 

"  Contact  witli    iron  must  he  scrupulously  avoided  duriiif: 

tl xtraeti if  catechin.     With  catechu  or cutch,  contact 

with  iron  is  of  no  consequence;  and  the  reports  mention 
iron  cauldrons  in  use  for  the  final  boiling  down  of  the  cutcli 
iii  Burma." 


PATEN  rS. 


Improvements  relating  to  the  Treatment  of  Dyewoodi  unit 
their  Extractt.  M.  G.  I.imleiuaini.  Ottensen,  Germany. 
Bng.  l'at.  3788,  March  in,  1890.  Id. 
Dtkwood  extracts  are  to  he  treated  with  the  manganates  or 
permanganates  of  potassium  or  sodium,  or  with  peroxide  of 
hydrogen  which  is  said  to  increase  the  tinctorial  power  of 
the  solutions. — T.  A.  I.. 


Improvements  in  the  Ufanu/actui  ofDyestuffs.  s.  l'itt, 
Button,  from  I.,  t  '.isella  &  <  o.,  Frunkfnrt-on-thc-Mainc, 
Germany.     Bng.  Pat.  1904,  March  28,  189a     4<(. 

r..  beating  together  dimethylamine  and  fluorescein  in  an 
alcoholic  solution  at  140  Mm  C.  a  product  is  obtained 
which  bas  the  properties  of  a   phenol   and   a  weak    base. 

This  is  known  as  dimethv  hho.Iainitiol  and  as    hydrochloride 

dses   animal  fibres   ami   vegetable   fibres    mordanted   with 

tannic  acid  and  tartar  emetic  a  line  red.      If  tbe  temperature 

be  raised  to  180  C.  another  substance  is  obtained  which  is 

identical    with    teti ainethylrhodainine.      The   same    reaction 

takes  place  up  to  "jo  c.  hut  at  230  decomposition 
commences.      In   place  of  fluorescein  its  methyl  or  ethyl 

i  tin  Is  may  be  used. — T.  A.  I.. 


Improvi  menU  in  Printing  or  Stamping  Ink*.  CM.  Hie 
Brooklyn,  i  >.  \.  Bng.  Pat.  15,857,  Octobei  :.  1890.  Bo*. 
Oleic  acid  is  claimed  as  a  solvent  for  coal-tardyes  in  the 
manufacture  of  inks  suitable  fot  tj  pe  writing,  ticket-printing, 
See.,  where  a  copyable  ink  which  will  not  harden  or  dry  on 
the  inking  dci  ice,  i-  required  <  llcic  acid,  too,  ma)  he  mixed 
with  such  pigments  as  carbon,  ultramarine,  ami  Prussian 
blue,  to  furnish  inks  suitable  for  the  purposes  mentioned. 

— ]•;.  B. 
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Improvements  in  Printing  or  Stamping  Inks.  C.  M.  Higgins, 
Brooklyn,  U.S.A.  EDg.  Pat.  15,858,  October  7,  1890. 
6</. 

Inks  suitable  for  hand-stamps,  type-writers,  and  small 
printing  machines,  are  made  by  dissolving  coal-tar  dyes  in 
essential  oils  or  in  mixtures  of  essential  oils  and  oleic  acid  ; 
thus,  a  violet  ink  is  prepared  by  dissolving  methyl  violet  in 
oil  of  cinnamon,  oil  of  cloves,  or  oil  of  cassia  (cinnamon 
leaf),  the  last-named  oil  being  preferred  for  use  with  rubber 
stamps  in  which  the  inking-pad  rests  on  the  rubber,  since  it 
iln.s  not  injure  the  rubber.  A  green  ink  is  obtained  by 
dissolving  "  green  crystals  "  in  oil  of  cloves.  Blue  inks  are 
produced  either  by  mixing  the  violet  and  green  inks  or  by 
dissolving  Chinese  blue  in  oil  of  cloves.  Carbon,  carmine, 
and  ultramarine  blue  may  be  incorporated  with  any  of  these 
inks.— E.  B. 


YII.-ACIDS,  ALKALIS,  AND  SALTS. 

The  Chemical  Changes  between  A7itric  Acid  and  Metals 
Y.  H.  Veley. 

See  pages  204 — 206. 


The   Chemical  Changes  between   Lead  and  Nitric  Acid. 
V.  H.  Veley. 

See  pages  206—210. 


The  Use  of  Sulphydrate  of  Calcium  in  the  Manujacture 
of  Alkali  and  By-products  by  Haddock  and  Leith's 
Process.     3.  Leith. 

Seepages  214—21'.!. 


PATENTS. 

An  Improred  Process  for  the  Extraction  of  the  Tartrate 
of  Lime  contained  in  Lyes  and  other  Tartar 'Ous  Matters, 

and  its  Transformation  into  Cream  if  Tartar  or  into 
Tartaric  Acid.  A.  Martignicr,  Moutpellier,  France. 
"Eug.  Pat.  20,078,  December  13,  1889.      6</. 

WHEN  calcium  tartrate  is  treated  with  a  saturated  solution 
of  potassium  sulphate  in  excess,  neutral  potassium  tartrate 
and  calcium  sulphate  are  obtained. 

This  reaction  is  now  applied  for  the  extraction  of  the 
calcium  tartrate  contained  in  the  neutralised  lyes  (lees),  &c. 
The  reaction  takes  place  cohl  or  hot,  and  after  its  termination 
the  solution  of  neutral  calcium  tartrate  is  separated  from 
the  gypsum,  decolourised  by  animal  charcoal,  and  pre- 
cipitated with  an  equivalent  of  sulphuric  acid  as  potassium 
bitartrate  (cream  of  taitar),  half  of  the  potassium  sulphate 
being  hereby  regenerated. 

This  cream,  or  the  original  liquor,  may  be  used  for 
the  manufacture  of  tartaric  acid  by  first  converting  into 
calcium  tartrate.  This  may  be  treated  with  sodium  sulphate  ; 
the  filtered  and  decolourised  liquor  containing  neutral 
sodium  tartrate  and  excess  of  sodium  sulphate  then  treated 
with  an  equivalent  quantity  of  sulphuric  acid  and  potassium 
sulphate,  potassium  bitartrate  being  precipitated ;  or  the 
lyes  and  tartars  may  be  treated  direct  with  a  mixture  of  the 
sulphates  of  potassium  and  sodium.  Neutral  potassium 
tartrate  is  formed,  the  sodium  sulphate  assisting  the 
reaction. —  II.  A.     - 


Improvements  in  the  Treatment  or  Preparation  of  filiate 
of  Ammonium.  "The  Boburite  Explosives  Company, 
Limited,"  London.  C.  Both,  Charlottenburg,  Germany, 
and  \V.  J.  Orsman,  Gathorst.  Eng.  Pat.  20,104, 
December  13,  1889.     4rf. 


Improvements  in  the  Manufacture  of  (Soda)  Alum.  F.  M. 
Spence  and  D.  D.  Spence,  Manchester.  Eug.  Pat.  448, 
January  10,  1890.     6d. 

Saltcake  (1  part)  is  dissolved  by  the  aid  of  live  steam  in 
a  boiling  solution  of  5  parts  of  alumino-ferric  cake  of 
1"3  sp.  gr.  The  solution  is  run  into  a  leaden  tank  and 
allowed  to  settle  for  about  20  hours.  The  clear  liquor  is 
then  drawn  of  and  concentrated  to  about  1-45  sp.  gr.  by 
means  of  high-pressure  steam.  In  using  aluminium  sulphate 
instead  of  alumino-ferric  cake,  the  density  of  the  concen- 
trated liquor  should  not  exceed  1  ■  425  sp.  gr.  The  clear 
liquor  is  run  into  shallow  coolers,  and  occasionally  agitated 
with  wooden  rakes.  The  cooling  of  the  liquor  is  thus 
greatly  promoted,  and  when  the  temperature  is  sufficiently 
low,  the  whole  mass  solidifies  to  a  magma.  This  magma 
will  remain  unchanged  if  left  to  itself ;  occasional  working 
up  with  wooden  spades,  &c,  however,  causes  it  to  deposit 
crystals  of  soda-alum.  These  are  separated  from  the 
mother-liquor,  and  may  be  washed  with  the  mother-liquor 
of  the  second  crystallisation,  re-dissolved,  and  treated  in 
the  same  way  as  the  original  liquor. 

In  evaporating  the  mother-liquor  from  the  first  crystals 
to  1-45  sp.  gr.,  a  further  quantity  of  soda-alum  will  be 
deposited ;  the  mother-liquor  ma}'  also  be  utilised  for  the 
purification  of  sewage  ;  or  for  the  production  of  potash-  or 
ammonium-alum.     (See  also  this  Journal,  1890,  1129.) 

— H.  A. 


Improvements  in  the  Manufacture  or  Separation  of 
Ammonium  Nitrate  and  Sulphate  or  Chloride  of  Sodium 
and  of  Potassium.  C.  Both,  Charlottenburg,  Germany. 
Eng.  Pat.  858,  January  16,  1890.     6</. 

See  under  XXII.,  page  270. 


An  Improved  Compound  for  the  Generation  of  Carbon 
Dioxide,  and  suitable  for  use  in  Gasogenes,  Fire- 
Extinguishers,  and  similar  Apparatus.  H.  Grimshaw, 
Manchester.     Eug.  Pat.  984,  January  20,  1890.     4,/. 

Thk  compound  consists  of  an  admixture  of  sodium  bi- 
carbonate and  sodium  bisulphate  in  molecular  proportions, 
either  in  the  form  of  a  dry  powder  or  slightly  damped  and 
granulated  by  the  aid  of  heat.  Any  other  alkaline  or 
alkaline-earthy  carbonate  or  bicarbonate  may  be  used, 
along  with  a  suitable  soluble  bisulphate  or  Diphosphate. 

—II.  A. 


Improvements  in  the  Manufacture  of  Soda  and  Potash. 
V.  Ellershausen,  Hebburn-on-Tyne.  Eug.  Pat.  1016, 
January  20  1890.     4<7. 

Ix  the  usual  way  of  manufacturing  caustic  soda,  a  dilute 
solution  of  black-ash  is  causticised  with  lime,  concentrated 
and  the  residue  fused  to  form  solid  caustic.  The  object  of 
this  invention  is  the  saving  of  the  large  quantities  of  fuel 
necessary  for  boiling  down  such  dilute  liquors.  Accordingly 
a  strong  solution  of  blaek-ash  is  mixed  with  iron  peroxide 
to  form  a  thick  paste,  the  mass  calcined,  and  the  sodium 
ferrate  so  obtained  lixiviated  with  sufficient  warm  water  to 
form  a  strong  solution  of  caustic  soda.  The  iron  peroxide  is 
hereby  converted  into  hydrate,  which  may  be  used  over 
again  either  with  vat-liquor  alone,  or  in  conjunction  with 
the  fished  salts  obtained  in  evaporating  the  caustic  soda 
solution,  or  with  sodium  sulphide,  as  described  in  Eng. 
Pat.  1015  of  1890.— H.  A. 


See  under  XXII., 


page   270. 


Improvements  in  tlie  Manufacture  of  Anhydrous  Barium 

(hides.     H.  H.  Leigh,  London.     From  T.  de  Brochocki, 

Paris,    France.      Eng.    Pat.     1300,    January    24,    1890. 

Amended  September  2">,  1S90.     4rf. 

Thk  patentee  now  restricts  his  claim  to  the  use  of  "  carbon," 

the     words     ("coal  dust")     in    the    claim    being    deleted. 

|    (Compare  this  Journal,  1S90,  510— 511.)— H.  A. 
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Improvement*  in  the   Method  of   Vapourising   Solutions 

containing  Nitrates  of  Manganese,  and  in  the  Means 

used  for   Decomposing  the  laid  Nitrates.    G.  Wischin, 

.<t.  Petershnrgh,  Russia.     Eng.   Pat.   1524,  January  28, 

1890.     id 

In  the  usual  way  of  manufacturing  chlorine  from  a  mixture 

of  nitric  acid,  manganese  peroxide  and  manganese  chloride 

(or  hydrochloric    acid),   an   acid   solution   of    manganese 

nitrate  i-  formed,  from  which  manganese  dioxide  and  nitric 

acid  are  regenerated  bj  evaporating  the  solution  to  dryness 

and  heating  the  residue,  th.-  manganese  nitrate  decomposing 

about  ion  ,  manganese  dioxide  being  left,  while  the  nitrous 

funic-  given  oil  are  condensed.   The  evaporation  of  the  -till- 

li,[iior-  presents  great  difficulties  on  account  of  the  action  of 

nitric  acid  on  iron,  and  also  formation  of  bard  crusts  of 

manganese  dioxide  on  the  bottom  of  the  vessel. 

It  is  proposed  to  overcome  these  difficulties  by  protecting 
the  bottom  of  the  evaporating  vessel  with  a  layer  of 
granulated  or  powdered  manganese  dioxide  or  an  equivalent ; 
the  vessel  is  kept  hot,  to  avoid  condensation  of  nitric  acid 
on  the  side- ;  the  liquor  i-  fed  in  gradually,  whilst  the  mass 
is  kept  in  constant  movement  by  means  of  a  mechanical 
or,  thus  preventing  the  formation  of  crusts  and  also 
furthering  the  evaporation. 

The  apparatus  may  con-i-i  of  a  cylindrical  cast-iron  pan 
with  Bat  bottom  and  outlet  for  continuous  or  intermittent 
delivery  ol  recovered  manganese.  The  flat  top  is  provided 
with    an    outlet    for    nitric    acid    vapour-,    and    with    small 


apertures  for  feeding  in  the  liquor  and  in  connexions  by 
means  of  branch  pipes  with  a  liquor  distributor.  The  wines 
of  the  agitator  are  close  to  the  bottom  and  the  luting  of  the 
agitator-shaft  is  done  by  a  bell  moving  in  a  sand  lute.     The 

pan  is  set   in  a  furnace  and  protected  liv  a  perforated  arch. 

— H.  A. 


Improvements   in   or  connected  with   Apparatus  fur    the 
Manufacture  of  Sulphuric  Acid,     E.  and  T.  Deplace, 

Aul.crvillicrs,  France.  Eng.  Pat  J038,  April  1,  1S90.  8a*. 

Tbk  improvements  comprise  (l)  a  modified  burner  for  the 

better  utilisation  of  the  sulphur  contained  in  the  pyrites; 
(8)  two  Glover  tower-:  A  to  concentrate  the  chamber  acid 
and  simultaneously  to  cool  the  burner-gases,  C  for  the 
denitrification  of  the  nitrous  vitriol.  The  object  of  this 
arrangement    is  to  prevent  the  decoi  of  nitrous 

eases,  owine  to  an  excess  of  sulphurous  acid  e.as  and  a  high 

temperature.  (8.)  A  dividing  chamber  E,  allowing  of  a 
complete  mixture  of  the  gases  and  separation  of  the  same 
into  two  distinct  currents,  which  enter  the  chamber  at  1' and 
G.  (1.)  A  chamber  II,  forming  on  the  inner  and  outer 
circumference  a  circle,  or  semicircle,  an  oval,  spiral,  poly- 
gon, &C>,  to  ensure  a  proper  mixing  of  the  gases  by  the 
constant  changes  in  the  direction  of  the  gases  travelling 
through  th.'  chamber.     A   second   circular  chamber  1',  if 

de-ile  d,  and  a  Guy-LusSac  towel  < {  completes  the  system. 


Fie 


fc'ig.  I. 
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iff    'T„        UA 


—  i  1 1 •  1 1 1  i : i <     Amu   M  >\i  i m  Tt  lit'. 


The  pyrites  hnrnci  are  placed  in  a  row,  each  burner 
being  provided  with  live  shelves  K  (instead  of  nix).  The 
ga  e-  from  each  kiln  pa--  through  openings  i  in  a  mutual 
collecting  chamber  T,  extending  over  tho  whole  length  of 

the    kilns.       I'll. die  I    with     tin-    and    COOUCCtcd    to    i' 


ilu-t  chamber  M.  provided  with  short   partitions  N,  which 
cause  the  gas  to  take  a  xigzng  course. 

I  !      l  OWen    A    and    (  A  wilh   natural  a.  id  proOl 

stone;    tie-  gases   aftct    leaving    A    pa--   through    U   and 
,,,1,1     the    second    towel    C    on    the    top,    passing    from 
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the  bottom  into  a  collector  D,  containing  a  central  partition  ; 
the  gases  are  thus  split  up  into  two  currents,  each 
having  to  pass  through  a  chamber  E,  packed  with  acid- 
proof  stone  or  with  parallel  tubes,  for  further  sub-division. 
Leaving  the  two  opposite  ends  of  the  dividing  chamber,  the 
gases  enter  the  lead  chamber  H.  In  order  to  equalise  the 
pressure  within  the  chamber  the  patentees  "  connect  the 
roof  or  upper  part  of  the  chamber  with  the  bottom  at 
suitable  intervals  by  means  of  distributing  pipes  I,  which 
receive  a  portion  of  the  high-pressure  gases  at  the  top  of 
the  chamber  and  conduct  it  along  the  outer  or  inner 
circumference  down  to  the  bottom."     (Fig.  4.) — H.  A. 


Improvements  in  Obtaining  Oxygen  G 'as  from  Atmospheric 
Air.  A.  Longsdon,  London.  From  F.  Salomon,  Essen, 
German)'.     Eng.  Pat.  6553,  April  29,  1890.     id. 

See  under  XX.,  page  270. 


A  New  or  Improved  Continuous  Method  of  Generating 
Carbonic  Acid  Gas  from  a  Soluble  Carlmnate  in 
Solution  and  an  Acid  in  Solution,  and  in  Apparatus 
connected  therewith.  .1.  McEwen,  Manchester  Eng 
Pat  6758,  May  2,  1890.  .  8d. 

This  solutions  of  the  carbonate  and  of  vitriol  arc  kept  in 
cisterns  provided  with  taps  or  valves  to  regulate  the  flow  of 
the  liquors  into  the  generator.  This  vessel  is  fitted  with  a 
number  of  inclined  shelves  to  retard  or  prolong  the  move- 
ment of  the  solution  in  the  generator  until  the  mixture  is  as 
"  near  neutralised  as  found  practicable."  The  carbonic  acid 
gas  is  delivered  into  a  gas-holder,  the  height  of  which  may 
automatically  regulate  the  valves  on  the  liquor-mains  anil 
thus  the  outflow  of  the  liquor.  The  spent  liquor  in  the 
bottom  part  of  the  receiver  may  be  kept  in  constant 
agitation  by  means  of  an  Archimedian  screw,  and  svphoned 
oil'  as  desired. 
Two  sheets  of  drawings  accompany  the  specification. 

— H.  A. 


Improvements  in  the  Treatment  of  certain  Minerals  or  Slag 
containing  Phosphate  of  Lime  for  the  Purpose  of 
Obtaining  the  Latter  in  a  concentrated  Form  with  or 
without  the  Production  of  Alkali  as  a  By-product,  and 
in  Apparatus  therefor.  J.  Simpson,  Liverpool  Ene 
Pat,  12,070,  August  13,  1890.     8d. 

It  is  proposed  to  eliminate  the  carbonate  or  oxide  of  lime 
from  phosphatic  rock  or  slag  of  low  percentage,  and  so  to 
convert  the  slag  into  a  richer  and  marketable  article. 
The  rock  is  first  burnt  in  a  furnace  to  convert  the  carbonate 
of  lime  into  caustic  lime  (in  the  case  of  slag  the  lime  is 
already  present  as  oxide),  thjn  suspended  in  water  and 
treated  in  a  series  of  vessels  with  sulphuretted  hydrogen 
under  a  pressure  of  at  least  20  lb.  per  sq.  in.,  until 
sulphuretted  hydrogen  begins  to  be  evolved  at  the  la-t 
vessel  of  the  series.  The  lime  should  exist  now  in  solution 
as  sulphydrate,  which  is  drawn  off,  whilst  the  remaining 
concentrated  phosphate  is  washed,  run  on  a  filter  and 
dried. 

The  calcium  sulphydrate  liquor  is  decomposed  in  another 
series  of  vessels  by  means  of  carbonic  acid,  and  the  sul- 
phuretted hydrogen  so  liberated  used  for  treating  a  new 
quantity  of  phosphatic  rock. 

An  alternative  working  consists  in  treating  the  calcium 
sulphydrate  liquor  with  a  corresponding  quantity  of  salt- 
cake,  preferably  under  a  pressure  of  60—70  lb.  of  steam. 
Ca(SH).,  +  Xa,S04  =  2  XaSH  +  CaS04. 

Hydrated  calcium  sulphate  is  precipitated,  which,  at  this 
temperature,  is  insoluble  in  water.  The  sodium  sulphydrate 
solution  so  obtained,  "  is  preferably  concentrated  by  evapo- 
ration to  the  extent  of  about  40  per  cent.,"  then  treated 
with  carbonic  acid,  when  sulphuretted  hydrogen  is  .riven  off 
and  sodium  bicarbonate  precipitated.  ':  Further  concentra- 
tions are  also  necessary  for  the  removal  of  the  whole  of  the 
alkali  as  bicarbonate." — H.  A. 


Improved  Pro:  ess  for  Purifying  Brines.  H.  J.  Allison, 
London.  Erom  M.  M.  Monsanto,  Hoboken,  I"  S  \' 
Eng.  Pat.  14,544,  September  1G,  1890.     4<f. 

The  invention  consists  in  precipitating  lime,  magnesia,  iron, 
&c,  from  brine  by  adding  to  the  brine  tri-sodium  phosphate 
(Xa^POj).  Even  when  less  tri-sodium  phosphate  is  added 
than  is  sufficient  to  decompose  the  whole  of  the  calcium  sul- 
phate present,  it  lias  the  "  unexplained  property  "  of  preventing 
the  calcium  sulphate  forming  a  scale  upon  'the  evaporating 
vessel.— H.  S.  P.  6 


Improvements  in  the  Production  of  Sulphydrate  of  Calcium 

to  be  used  in  the  Manufacture  of  Alkali  and  Sulphuretted 

Hydrogen,   aid   in    Apparatus   therefor.     J.   Leith,  St. 

Helens.     Eng..  Pat.  15,648,  October  3,  1890     id. 

The   gases   containing   sulphuretted   hydrogen    which    are 

given  off  under  pressure  from  the   earh'onating  plant  of  the 

Parnell  and   Simpson  process   (Eng.  Pat.  381,   188.5  ;  this 

Journal,    1885,   498'>    are    passed   into   a   series    of    tanks 

containing    a    mixture    of    Leblauc    alkali-waste    (or    other 

material  containing  sulphide  of  calcium)  and  water,  thereby 

forming  a  solution  of  calcium  sulphydrate. 

The  sulphydrate  thus  obtained  is  used  in  the  still  for 
liberating  ammonia  from  the  ammoni  tm  chloride  produced 
in  the  carbonating  plant,  sulphuretted  hydrogen  and 
ammonium  sulphide  being  thus  evolved.  The  ammonium 
sulphide  is  absorbed  by  brine  which  is  afterwards  treated 
with  carbonic  acid  in  the  alkali  manufacture,  whilst  the 
sulphuretted  hydrogen,  after  passing  through  a  scrubber 
where  any  ammonia  is  removed  by  brine  or  by  acid,  is 
collected  in  a  gas-holder  for  use  as  required.— H.  S.  P. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 


PATENT. 
Improvements    in    Brick    and  Pottery  Kilns.      T.  Fletcher, 
B.  C.Brown,  and   \V.  Lie,  Cajnerton.     Eng.  Pat.  331:;' 
March  3,  1890.     Gd. 

By  an  arrangement  of  (lues  and  dampers  the  products  of 
combustion  from  any  one  of  a  series  of  kilns  may  be  led  as 
desired  into  any  other  of  the  kilns.  With  this  arrangement 
the  waste  gas,-  of  a  kiln  nearly  burnt  otf  can  be  turned  into 
a  freshly  lighted  kiln,  ami  so  aid  in  consuming  the  smoke. 
economise  fuel,  and  at  the  same  time  enable  a  better 
product  to  be  produced  by  preventing  discolouration. 

— D.  A.  S. 


IX.-BTJ.ILDING-  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Hot  Tests  for  Hydraulic  Cements.     M.  Deval.     Bull.  Soc. 

d'Encouragement,  1890,  560—583. 
H.  Le  Chatelieu  has  been  deputed  to  examine  and  report 
upon  a  paper  by  the  author  on  the  use  of  hot  water  tests 
for  cements  and  hydraulic  limes.  In  the  first  place  he 
reviews  the  causes  that  have  led  to  the  adoption  of  such 
tests  in  the  following  terms  : — 

It  is  at  first  sight  strange  that  tests  of  this  character 
should  be  used  for  a  material  which  is  rarely  used  under 
like  conditions.  In  order  to  understand  why  this  is.  it  is 
necessary  to  remember  that  cements,  when  actually  in- 
corporated in  the  work,  are  in  a  condition  of  continual 
alteration;  they  suffer  gradual  change  from  the  moment  of 
setting  until  they  are  destroyed.  Their  destruction  under 
the  attack  of  natural  forces  may  be  exceedingly  slow,  but  is 
iu   any  ease  inevitable.     Such   disintegrating   agencies  need 
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ill  thing*  time  for  their  action  to  become  perceptible, 

-o  thai   no  in fnl  attempl   to  gauge  the  quality  of  the 

cement  by  imitating  the  natnral  conditions  to  which  it  i- 
subjected  u  possible  in  any  reasonable  period.  Conceding 
that  such  imitation  is  impossible,  il  is  futile  to  cavil  ali.ua 
any  one  condition  such  as  the  temperature  of  the  water. 
In  laying  .lawn  rule-  f..r  testing  cement,  it  is  only  requisite 

.  to  adopt  a  in.  thod  of  examination  which  ranges  the 
cements  tested  as  nearly  as  possible  in  theii  true  order  of 
merit,  and  the  plan  thus  chosen  may  be  wholly  arbitrary. 
Considering  thai  rise  of  temperature  often  aids  chemical 
action,  it  is  reasonable  to  strive  to  ascertain  whether  a  short 
test  at  a  high  temperature  may  not  give  the  same  results  as 
a  long  period  tesl  at  the  ordinary  temperatun  .  Especially, 
as  has  been  already  shown  ( this  Journal,  1 389,  •'.  1 1 1.  i-  a  hot 
water  test  useful  in  detecting  latent  tendencies  to  crack  or 
blow  owing  t.>  tin-  presence  of  free  linn-,  and  it  seems  likely 
that  furtbei  experiments  in  this  direction  will  lead  to 
n-iilt-.. 

It  should  never  be  forgotten  that  there  is  at  present  only 
..in-  way  of  determining  whether  the  judgment  passed  on  ■ 
cemenl  l>v  any  Bystem  of  testing  i-  Bound,  ami  that  consists 
ting  half  a  century  to  see  how  the  work  Btandi — a 
method  of  limited  utility.  Failing  an  absolute  criterion,  the 
empirical  rules  based  ..nth.'  observations  of  the  technical 
worker,  which  are  commonly  accepted,  must  !>.■  adopted, 
an. I  tin'  chemical  composition,  tensile  strength,  free  from 
tendency  to  expand  ami  crack  ascertained  in  tin-  usual 
way. 

Selecting  the  mosl  generally  employed  method  of  te-tinj;, 
Deval  ha-  compared  the  tensile  Btrength  of  briquettes 
S  sq.  .in.  in  section  made  with   a   mixture   of    1    part   of 

.-.•m.  hi  to  ::  of   -mal   sand   gauged  with  the  minimum 

amount  of  water,  presumably  bj  hand,  ami  broken  after  the 
elapse  of  7  and  28  days,  the  hardening  being  allowed  to 
proceed  underwater  ai  15  (.with  that  of  thosi  prepared 
in  the  same  manner,  bul  exposed  to  water  at  so  C.,  and 
broken  after  -  ami  7  days.  1  be  use  of  the  Leasl  possible 
quantity  of  water  for  gauging  was  adoptedat  the  instance 
nf  cemei  .  hut  though  giving  high   results  for  a 

ihorl  time  after  Betting,  has  the  disadvantages  of  causing 
large  discordances  in  the  results,  ami  of  making  the  precise 
figures  obtained  dependent  on  the  conscientiousness  of  the 

■    as   w.'ll  on  the   extenl    to  which   he   is  tired  by 

work.     Mir.-  experimental  .nor-  are  usually  as 

10  per  cent,  and   maj  reach  100  per  cent,  in  certain 

instances,  an. I  this  fact  must  be  remembered  in  considering 

results  such  as  air  given  below. 

Portland  Cement. — The  chief   proximati    constituents  of 

Portland    cement    are    (  l  ).  SiOg.8   CaO,   il ssentially 

cementttious  ingredient;  (2)    Mi',.::  CaO,  the  snbstance 

mainly  active  during  Betting  an. I  contributing  to  some  extent 

to  the  subsequent  hardening;  ami   (8)  a  fusible  calcium 

duminate   who-.-   chin  function    is   that    of    a   flux 

during  bu is.  to  |  remote  the  necessary  chemical  reactions. 

(For  a  fullei    unt  of  these  bodies  see  II.  Le  Chatelier°e 

work  ;  this  Journal,  1889,  567.)     Besides  these  and  sundry 

which  an-  tolerably  inert,  the  only  other  constituent 

calling  for  notice  wfree  lime  which  may  result  from  the 

wrong  pi.. portion-  or  imperfect   mixing  or  burning, 
and  ■-   dangerous  even  in  quantities  less  than   i  pei  cent 
The   iii-t  -.lie-  of  experiments  was   carried  out  with  -i\ 
sample-  of  .  omenta  w  bich  are  classified  below  according  to 
their  met  bods  <>f  manufacture. 
.I.  t. I   finely  ground   cement  "t    mo. Lin   make.     It 

gave  til''  following  re-ult-  on  analysis  : — 

Perl 

si"   ITS 

M"     7's 

I.  o   ;i 

.  '.  ■       ■  a    m  k-c  i 

M"  i  n   810 

SO    "'7 

Water  and  Ion ri 

lOO'll 


l-liniil ..I    th<  •  Lo  i  h  il.  'i. 

I  Mortier   Hv- 

draultqnes.p.  -71  .  tie  lift  not  in  per 


It  left  a  residue  of  3  per  cent,  on  a  sieve  with  900  meshes 
per  sip  em.  ami  IS  per  cent  on  one  of  500  mesh.-. 

(2.)  Coarsely  ground  cement  of  good  quality,  hut  of 
somewhat  ancient  date  ami  partly  aerated  by  lone  storage 
in  the  laboratory  : — 

Per  Cent. 

-  0    2S"8 

Al.Oi 8-4 

8-J 

0 58*8   CaO  +  HjgO 

M-ii  1-2    SiOj  +  AljO,     'J  '- 

BO  l'S 

Water  and  Ion ti*  j 

IQO'O 

8  per  cent,  on  185  mesh  sieve ;  11  per  cent,  on  900;  85  per 

cent,  on  .".,000. 

(:t.)  Quick-setting  cement  made  bj  reducing  the  per- 
centage of   lime,  ami   the   consumption   of   fuel  ill   order  to 

compete  with  the  natural  Vassy  cements. 

PerCent, 

810  H'l 

\   " 8-i; 

.    -i-r,    CaO  +  Met) 

CaO i-ft    ski.  t  Al.o.,1-  -'''" 

MgO  ri 

80    I" 

Wal.  r  ami  loss  1"0 

100"0 

'Hi.   time   cements   the  composition  which   has  just    been 

given  may  he  considered  of  good  quality  lor  their  respective 
uses. 

(4.)  Cement  made  from  clinker  possessed  of  the  property 
..I  disintegrating  spontaneously  while  oooting,  indicating 
the  existence  of  a  large  proportion  of  inert  material  : — 

Per  Cut. 

BIO (8*1 

\    Oi s-i 

^'.: 

CaO :.s'  i    CaO      If-rO 

M-ii  ""J    BiO,  +  Al,0«       l':n' 

BO    rn 

\\  iter  and  Ion t0'8 

lnreil 

I  nderburnl  cement  obtained  by  grinding  the  under? 
burnt  clinker  that  i-  always  present  in  larger  or  smaller 
quantity,  Such  cement  contain-  free  lime  and -lakes  slowly 
on  exposure  to  air. 

P.  M.i, I. 

S0"1 

II  D    77 

1."    ■       ■        M  ,.-il 

i  " wo   sin      vim     -  '■':'* 

M-'i   Ill 

BO    1-4 

Water  and  loss  ft 

100*0 

This  particular  sample  i-  not  only  underhurnt  hut  high 
in  lime,  so  high  that  it  would  be  difficult  to  ensure  perfect 
combination  even  bj  adequate  burning. 

(6.)     \    cement    exceedingly    high   in    li made   for 

experimental  purposes.  It  is  quite  unfit  for  use  even  though 
piopeily  burnt.  Briquettes  of  neat  cement  even  hardened 
under  cold  water  expand  and  crack  badly. 

p,r  Cent, 

-  '.  WO 

t.a 



.    ..i WO    CaO   M   .. 

0     0    BiO        tin 

BO    I'l 

II  'I 

1    llilrt.'riliill.'.l    §1"J 

100*0 


Inal 


;  0'9  in  original. 


?>  0"7  in  ■ 
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The  last  three  cements  are  of  had  quality. 

All  these  cements  were  tested  in  the  same  way,  being  made 
into  briquettes  composed  of  1  part  of  cement  to  3  of  normal 
sand,  using  1 1  per  cent,  of  water  for  mixing,  and  immersing 
them  24  hours  after  gauging.  In  the  case  of  those  tested 
cold,  they  were  broken  at  7  and  28  days  after  immersion, 
while  the  others  were  kept  in  water  at  80°  C.  for  periods  of 
2  and  7  days.     The  results  were  as  follows  :  — 


Cold. 

Hot. 

— 

Tensile  Strength 

in  Kilos,  per 

Sq.  Cm. 

Tensile  Strength 

in  Kilos,  per 

Sq.  Cm. 

7  Days. 

28  Days. 

2  Days.     7  Days. 

(1.)  Good  fine-ground  cement 

15-0 

23-2 

17'2 

2f3 

(2.)  Coarse-ground  cement.. 

0-7 

13-7 

7-G 

11-0 

(3.)  Quick-setting  cement . . . 

6'2 

IG'5 

7-3 

111 -2 

(4.)  Partly  inert  cement .... 

2-9 

3'9 

] 

(5.)  Underburnt  cement ... . 

G-l            12'2 

J-  Disintegrated. 

7-G             20-2 

1 

These  figures  need  little  comment.  It  must  be  noted, 
however,  that  there  are  two  causes  at  work  leading  to  the 
destruction  of  cements  of  bad  quality :  (i.)  incomplete 
setting  at  the  moment  of  immersion  ;  (ii.)  expansion  due  to 
the  presence  of  free  lime.  The  first  of  these  is  chiefly  the 
reason  of  the  failure  of  (4).  On  allowing  it  to  set  for  48 
hours  before  immersion,  no  disintegration  took  place.  Its 
tensile  strength  was  then  : — 


Hot. 

Cold. 

3-2 
4-3 

88  days !           S'9 

The  similarity  of  the  results  obtained  at  2  and  7  days 
hot  to  those  at  7  and  28  days  cold  is  worthy  of  notice. 
<  Iverlimed  cements  disintegrate  even  if  allowed  several  days 
to  set  before  immersion  in  hot  water.  The}'  can  be  rendered 
safe  by  exposure  to  moist  air,  so  as  to  slake  the  lime 
previous  to  gauging,  but  of  course  lose  enormously  in 
strength  when  tested  cold. 

The  following  deductions  may  be  drawn  from  these 
experiments : — 

(1.)  Tests  made  cold  do  not  indicate  the  quality  of  the 
cement,  inasmuch  as  cement  containing  excess  of  lime,  and, 
in  consequence,  deplorably  bad,  may  give  excellent  results. 

(2.)  Portland  cement  of  good  quality  mixed  with  normal 
sand  in  the  proportion  of  1:3  resists  water  at  80°  C.  lis 
strength  at  2  and  7  days  after  setting  is  about  equal  to  that 
which  it  would  hare  at  7  and  2S  days  in  the  cold. 

(3.)  Poor  cement  containing  much  inert  matter  does  not 
resist  the  action  of  water  at  80°  C.  unless  the  setting  be 
allowed  to  proceed  for  some  days  before  immersion.  With 
this  precaution,  the  relation  between  the  tests  hot  and  cold 
is  the  same  as  with  good  cement. 

(4.)  Cements  containing  free  lime,  whether  because  of 
the  use  of  too  large  a  proportion  of  chalk,  imperfect 
mixture,  or  under-burning,  do  not  withstand  the  action  of 
water  at  80°  C.  if  immersed  24  hours  after  setting.  When 
the  percentage  of  free  lime  is  tolerably  small,  whether  so 
originally  or  after  the  bulk  has  been  slaked  b}*  aeration,  the 
cement  will  resist  the  action  of  hot  water  if  immersed  some 
longer  time  after  setting.  But  in  this  ease  the  tensile 
strength  at  2  and  7  days  hot  is  considerably  lower  than 
that  at  7  and  28  days  cold.  Comparison  of  the  strength  hot 
and  cold  will  suffice  for  the  detection  of  even  small  quantities 
of  free  lime. 

Further  experiments  were  instituted  on  several  kinds  of 
hydraulic  limes  and  cements.  The  results  may  be  given 
briefly  seriatim  : — 


(1.)  Fifteen  Portland  cements,  both  "  natural  "  (i.e.  made 
from  "  cement  stone  ")  and  artificial  (from  chalk  and  clay) 
were  tested  hot  and  cold.  The  figures  obtained  showed  that 
the  tensile  strength  at  7  days  at  80°  C.  was  approximately 
equal  to  that  at  28  days  cold,  as  in  the  former  series  o*f 
experiments.  Where  divergencies  occur,  they  are  always 
indicative  of  the  greater  utility  of  the  hot  tests,"whieh  favour 
the  complete  settiug  of  the  puzzuolanic  material  in  certain 
highly  siliceous  good-quality  cements,  which  sets  with  great 
slowness  in  the  cold,  and  give  low  results  with  cements 
containing  free  lime,  which  cements  may  appear  of  high 
tensile  strength  when  judged  by  a  short-time  cold  test. 

(2.)  The  results  of  six  samples  of  slag  cement  which  had 
been  tested  by  Prost  instead  of  Deval,  are  given  in  tabular 
form.  In  this  ease,  the  tests  were  made  in  compression, 
and  the  temperature  used  was  90° C.  Moreover,  the  moulds 
were  simply  filled  with  the  trowel,  instead  of  the  material 
(cement  1,  sand  3)  being  beaten  in.  (For  an  account  of 
the  nature  and  composition  of  modern  slag  cements,  see  this 
Journal,  1890,  863.)  It  may  be  noted  that  in  general  slags 
rich  in  lime  produce  the  best  slag  cement,  provided  that 
they  can  be  preserved  in  the  vitreous  state  by  sudden 
cooling — a  matter  of  some  difficulty,  as  they  tend  to  pass 
into  the  crystalline  condition  more  easily  than  those 
containing  less  lime. 

The  general  conclusions  from  these  experiments  are 
similar  to  those  given  above  for  Portland  cements.  The 
substitution  of  hot  for  cold  tests  would  be  particularly 
advantageous  in  the  case  of  slag  cements  made  with 
hydraulic  as  opposed  to  "  fat "  lime,  as  by  this  means 
samples  made'  with  hydraulic  lime  imperfectly  slaked  would 
be  detected. 

(3.)  Eleven  quick-setting  cements  made  by  burning 
argillaceous  limestones  at  a  temperature  just  high  enough 
to  drive  off  their  carbon  dioxide,  and  in  consequence 
containing  much  free  lime  and  but  little  of  the  more  power- 
fully cemenlitious  compounds  formed  at  higher  temperatures 
were  tested  hot  and  cold.  But  little  agreement  between  the 
two  series  of  results  could  be  found,  the  figures  for  the 
hot  tests  at  7  days  being  in  general  higher  than  those 
of  the  cold  at  L'S  days.  It  is  difficult  to  say  which  method 
of  testing  ranges  the  samples  most  nearly  in  their  true 
order  of  merit.  Sufficient  attention  has  not  yet  been  paid 
to  this  class  of  cements,  which  has  a  somewhat  limited  use. 
The  presence  of  free  lime  remaining  unslaked,  derived  from 
the  somewhat  harder  burnt  portions  that  are  liable  to  be 
present,  would  at  least  be  detected  by  the  hot  test. 

(4.)  Experiments  on  11  samples  of  hydraulic  limes  were 
also  carried  out.  In  order  to  understand  their  significance. 
LeChatelier's  views  concerning  the  nature,  composition,  and 
properties  of  hydraulic  lime  must  be  recalled.  Hydraulic 
lime  is  obtained  by  burning  limestone  rich  in  silica  and  poor 
in  alumina.  It  should,  after  burning,  contain  sufficient  free 
lime  to  cause  its  spontaneous  disintegration  by  slaking.  In 
consequence  of  the  high  percentage  of  lime  no  vitrification 
is  to  be  feared,  and  a  continuous  system  of  burning  can  be 
used,  economising  fuel  and  lowering  the  price  of  the  product 
below  that  of  any  similar  hydraulic  material.  The  active 
ingredient  in  hydraulic  lime  is  the  same  tri-calcium  silicate 
characteristic  of  Portland  cement,  viz.,  3  CaO,  SiO».  Less 
basic  silicates  of  lime  may  be  present  which  act  as  puzzo- 
lanic  materials  with  the  free  lime  present,  and  bring  about 
gradual  hardening.  Such  aluminates  as  are  formed  become 
hydrated  during  the  slaking  process,  and  may  be  regarded 
as  inert.  Unless,  however,  the  silica  be  in  a  fine  state  of 
division  (in  particles  about  1U',H,  mm.  in  diameter)  combina- 
tion with  the  lime  is  difficult  to  effect  in  the  absence  of 
some  alumina,  which  acts  as  a  flux  even  as  it  does  in  the 
case  of  Portland  cement.  In  order  to  obtain  a  product 
containing  enough  free  lime,  limestones  must  be  used  in 

which >  3.        In  practice  about  4  equivalents 

Si02  +  AL,03  ' 
of  lime  would  be  required.  But  as  complete  combination 
cannot  be  expected,  more  siliceous  limestones  are  generally 
used  so  as  to  get  highly  hydraulic  products  with  a  moderate 
consumption  of  fuel.  Tims  the  Tlieil  limestones,  which  may 
be  regarded  as  a  type  of  what  an  hydraulic  limestone  should 
be,  contain  3  equivalents  of  lime  to  1  of  silica.  The 
intimate    relation   between  the   proportions   necessary   lor 
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good  hydraulic  lime  and  those  requisite  for  good  Portland 
cement  is  shown  by  the  met  that  this  limestone  yields 
excellent  cement  when  burnt  hard  enough. 

The  proper  slaking  of  the  hydraulic  lime  after  burning 
is  at  least  as  important  a  factor.  In  works  where  fuel 
economy  is  pushed  to  an  extreme,  uuder-burnt  products  are 
turned  out,  and  if  these  were  thoroughly  slaked  they  would 
be  "i  low  tensile  strength.  In  consequence  there  is  a 
natural  tendency  to  Blake  tliem  imperfectly,  the  Free  lime 
which  they  contain  causing  them  to  give  good  result-  at 
tir-t,  although  they  become  disintegrated  eventually.  Such 
materials  would  escape  unnoticed  by  the  cold  test,  bnt 
would  !»■  at  once  detected  it'  tested  hot. 

Deval's  experiments  have  been  made  with  hydraulic 
limes  of  mediocre  quality  used  in  the  Paris  municipal  works, 
and  have  been  conducted  on  lines  essentially  different  from 
those  hitherto  described.  In  order  to  test  them  under 
conditions  similar  to  those  obtaining  in  practice,  the  briquettes 
were  gauged  with  a  large  percentage  of  water,  so  retarding 
the  setting  that  as  much  as  t; — go  days  were  allowed  to 
elapse  before  immersion.  The  results  are,  in  consequence, 
do!  directlj  comparable  with  those  quoted  above.     It  is  at 

present  impossible  to  draw  any  exact  c lusions  from  the 

figures  about  to  be  given,  but  they  are  worth  reproducing  if 
only  because  of  the  absence  of  any  previous  experiments 
in  tlii>  direction. 


H  it  Water  Ti  sts. 

Cold  Water  Ti  sis. 

1    ngth  of               Tensile 
Time  between        Strength  at 

Immen                        rslon. 

Tensile  Strength. 

Sil  Months. 

A 

i; 
c 

i> 

i. 
i' 

'. 


Days. 

in 

e, 

6 

EG 

20 
20 

18 


8q.  Cm. 

■ 

Kilos,  per 

Sq.  I'm. 

s'00 

Kilos,  per 

Sq.  I'm. 

It '00 

2-lfi 

rv.ii 

;-s 

IT, 

fi'50 

71 

l'7'l 

7-0.1 

i;-ii 

2-20 

.vi 

r  ti.-, 

J  "05 

y> 

g-15 

7".'u 

The  briquettes  contained  two  parts  of  hydraulic  lime  to 
live  of  normal  -and.  the  quantity  of  water  used  being  about 
Tit  per  cent,  of  tie-  weight  of  the  lit 

('hatcher  ha-  supplemented  these  results  by  other-  made 
on  similar  materials, only  men'  carefully  manufactured.     In 

this  ea-e  a  mixture  of  oi f  lime  to  two  of  Dormal  sand 

was  used,  and  the  tests  made  in  compression.  The  briquettes 
mmersed  after  48  hours'  setting.  A  second  sel  of 
experiments  was  at  tie-  same  time  mad.-  with  the  same 
hydraulic  limes  Blaked  by  being  moistened  with  Hi  pel  cent, 
of  water,  and  dried  for  is  hours  at  100  ('.and  for  other 
•IH  hour- at  ISO  C.     The  following  figures  were  obtained : — 


Sample. 


Kill-,  per  Sq.  cm. 


^  In  origins]  -i  il 
I 

(  liter  ro-»laking 

(  In  original  at nt *■ 

D 

(.After  ra-siaking 

,  I     original  Mat.    ... 
I 

'  Liter  re-slaking 

i  !  to 

'  Mier  re-slaking 


ii     rests. 

i  Tests. 

107 

■-•- 

M 

H 

IS 

11 

II 

l:; 

12 

•; 

IS 

10 

H 

11 

Samples  \  and  I),  seeing  that  they  lose  strength  by  re- 
slaking,  may  be  considered  fully  slaked  originally.  Samples 
F  and  I i  are  improved  by  re-slaking :  heme  it  appear- that 
they  were  originally  badly  slaked.     Save  for  the  conclusion 

that  the  hot  test-  tend  to   prevent    hydraulic  products  being 

ranked    a-    c 1    if    they    contain    free   lime,    few    definite 

deductions  may  be  drawn. 

The  extreme  value  of  the  method  in  this  respect  is  yet 

again  demonstrated  by  a  comparison  of  the  results  given  by 
some  experiments  made  in  1884  on  hydraulic  limes  from 
Teil.  Saint  Astier.  and  I'avier. 

The  composition  of  the  raw  material  used  for  the  first 
two  is  nearly  identical,  but  the  Teil  hydraulic  lime  is  well 
burnt  and  thoroughly  slaked  for  B  15  days,  while  that  of 
Saint  Astier  is  lightly  burnt  and  the  slaking  occupies  only 
IS  hours. 


1—;-. 

Hoi  : 

Kind  of  Lime. 

7 
1  bys. 

Days 

12 

17'U 
Bl'O 

Expansion. 

7 

Bxpansii  '.. 

Toil 

Ii'.". 

10-5 
ID'S 
8-0 

U'S 

38  "0 

21-0 
13-0 

Nil 

Nil 
Slight 
Slight 

Slight 

89-0 

t-.i 

wo 

7-3 

Nil 

Nil 

Saint  A-tier  111 
Saint  is 

Saint  Asl 

IS 

30 

The  results  are  in  kilos,  per  em. 

From  tlii-  it  i-  Seen  that  the  hydraulic  limes  from  Saint 
A-tier  which  contain  free  lime  give  higher  results  for  short 
time  eol<l  ;.  -r-  than  those  from  Teil,  which  are  really  far 
better  than  they.  It  is  only  after  the  elapse  of  three  months 
that  their  respective  merits  can  be  rightly  determined  by 
cold  tests,  whereas  they  ate  correctly  classed  by  the  hot 
te-t  in  seven  day-. 

Conclusions. — The  conclusions  drawn  from  this  lengthy 

and  mosl  important  paper  are  as  follows: — Good  hydra 

lime-  and  cements  ate  ranked  in  the  -ante  order,  whether 
tested  lei  or  cold.  Products  containing  free  lime  which 
may  pa--  'he  scrutiny  of  the  cold  te-t  are  condemned  by  the 
hot.  Products  containing  puzzuolanic  matters,  which  ate 
practically  inert  in  the  cold,  rank  higher  when  tested  hot, 
inasmuch  a-  these  constituents  react  and  add  to  their 
strength.  The  value  id'  the  hot  test  will  be  greatest  for 
"natural"  Portland  cements  and  similar  materials,  the 
isition  id'  which  i-  not  -.1  thoroughly  under  the  control 
of  the  maker  as  is  thai  rj  Portland  cement.     It  i- 

not  ti >  be  expected  that   manufacturers  will  view   with    favour 

the  adoption  of  the  let  test  in  engineers'  specifications,  as  it 
■  1  from  mediocre  cement-  rather  too  sharply. 
Cement  users  as  opposed  t"  makers  will  probably  be  pre- 
judiced againsl  it  both  on  account  of  its  novelty  and  because 
of   the   distrust    engendered   by   the   i  lictam  ol 

Michaelis,  who  tir-t  used  the  hot  te-t,  thai  there  was  a 
definite  relation  between  results  gol  bj  it  and  those  obtain*  d 
in  the  old.    This  idea  i-  completely  exploded,  and  the  I 

-neb  relation  exi-ting  i-  the  whole  scent  of  it-  useful- 
ness, for  ii  permit-  of  the  elimination  of  certain  thoroughly 

bad  cements  which  e-eape  detection  by  the  cold  te-t. 

It  would  be  injudicious  to  endeavour  to  substitute  hot  fat 

cold  testing  all  at  once  ;  the  best  plan  to  adopt  i-  to  institute 

the  practice  of  making  hot  te-t-  side  by  side  with  those 

ordinarily   used,   in  order   to   ascertain,   not    whether  any 

regular  relation  exist-  between  them,  but  -imply  to  gain  the 

ortunitj  of  studying  the  conditions  of  manufacture  and 

ultimate  behaviour    in    practice    of    such  cement-  a-    -how 

rortlvj  divergences  when  tried  by  the  two  methods. 

It  must  not  be  forgotten  that  the  hot  te-t  can  only  replace 

the  corres] ling  tests  in  the  cold.     The  usual  determine- 

of  si  tting  and  bai  musl  i"  retained, 

■  ii  -inn'  proposed,  it  may  be 

-aid  that  the  ecu  11  lit  niu-t  be  mixed  with  liotiual  sand  in  I  he 

proportion  oi  1  to  3,  the  briquettes  immersed  at  the  em 
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48  or  72  hours  according  to  the  speed  of  setting,  and  broken 
after  seven  days'  exposure  at  80°  C.  The  results  should  he 
compared  with  those  obtained  at  28  days  in  the  cold. — B.  B. 


PATENTS. 


A  New  or  Improved  Artificial  Asphalt.  C.  Smith,  London. 
From  G.  P.  V.  Nielsen,  Frederiksberg,  Denmark.  Eng. 
Pat.  20,303,  December  17,  1889.     4rf. 

Tins  material  is  a  mixture  pf  resin,  13  parts,  chalk,  2G  parts, 
ordinary  gravel,  53  parts,  and  tar,  8  parts  ;  "  a  little  natural 
asphalt  "  being  added,  "  according  to  circumstances." 

— E.  G.  C. 

Improvements  in  Furnaces  or  Kilns  for  Burning  Bricks, 
Tiles,  and  the  like.  G.  Moller,  Hohculimburg,  Germany. 
Eng.  Pat.  3985,  March  13,  1890.     Sd. 

In  this  invention  the  kilns  are  built  so  as  to  avoid  having  a 
large  number  of  channels  for  carrying  the  gases  or  any 
inaccessible  valves. 

The  air  is  led  through  a  series  of  chambers,  so  that  after 
being  used  for  cooling  bricks,  the  heated  gas  passes  on,  and 
subsequently  passes  out  with  the  products  of  combustion  and 
over  unkilned  bricks  or  tiles  to  preliminarily  dry  them.  The 
orifices  of  the  channels  through  which  the  air  and  gases  pass 
are  covered  by  means  of  lids  with  sand  joints  which  can  be 
attended  to  at  any  time  if  required. 

There  is  also  an  improved  arrangement  for  regulating  the 
draught.— D.  A.  S. 


Improvements  in  Kilns  for  Burning  Bricks,  Tilts,  and 
other  (lag  Goods.  E.  P.  Lee,  Cardiff.  Eng.  Pat.  4504, 
March  22,  1890.     8d. 

This  is  an  improvement  on  kilns  for  burning  bricks,  &c, 
Hues  being  built  with  dampers  so  that  the  communication 
between  the  kilns  can  he  controlled  in  such  a  way  that  the 
surplus  heated  air  and  fumes,  instead  of  being  discharged 
into  the  atmosphere,  are  directed  from  any  kiln  in  use  into 
a  fresh  one,  for  the  purpose  of  "  steaming"  or  drying  off,, 
and  heating  the  goods  before  being  finally  burnt. — D.  A.  S. 


Improved  Article  of  Manufacture  for  use  as  a  Substitute 
fir  Wall  Papers,  Flooring,  and  other  Ornamental 
Coverings.     G.   Baker,   Birmingham.     From    H.   Silver 

and   S.  S.   Ritchie,    Lindsay,  Canada.      Eng.  Pat.  17.7S2, 

November  5,  1890.     Gd. 

"  The  object  of  the  invention  is  to  produce  a  useful  article 
of  manufacture  to  he  used  as  a  substitute  for  wall  paper, 
flooring,  and  other  ornamental  coverings,  and  it  consists 
essentially  of  two  or  more  strips  of  thin  wood  veneer 
cemented  upon  a  backing  of  paper,  cloth,  or  other  flexible 
fabric."— E.  J.  B. 


Improvements  in  and  relating  to  Furnaces  for  Burning 
Bricks  and  the  Like.  L.  Trevisan,  Villaverla,  Italy. 
Eng.  Pat.  20,251,  December  11,  1890.     &/. 

Tire  burning  of  bricks  is  hereby  continuously  affected  by 
means  of  combustion  of  gas  generated  by  the  distillation  of 
coal  in  retorts  placed  in  the  interior  of  the  furnace,  coke 
being  obtained  as  a  by-product.  The  material  to  be  burned 
is  placed  in  the  furnace,  and  some  vertical  retorts  are 
built  in  proportion  to  the  size  of  the  compartment  with  bricks 
to  be  burnt  preferably  firebricks,  a  free  space  being  left 
between  the  walls  of  neighbouring  retorts  to  enable  the 
flames  to  surround  them.  As  soon  as  the  temperature  has 
been  raised  to  a  suitable  point,  coal  is  introduced  gradually 
to  the  interior  of  the  retorts.  Thus  the  coal  is  only 
introduced  when  the  retort  is  sufficiently  hot  for  distillation. 

—  I).  A.  S. 


X.-METALLUKGY. 

PATENTS. 
Manufacture  of  Nickel  and  of  Cobalt,  and  of  Allogs  of 
either  of  these  Metals  with  Inn.  A.  M.  Clark,  London. 
From  C.  Comhier,  La  Societc  Anon,  "  Eonderie  de 
Nickel  et  Metaux  blancs,"  Paris,  France.  Eng.  Pat.  2243, 
.May  2,  1883.     (Second  Edition.)     6d. 

Malleable  and  ductile  nickel,  cobalt,  ferro-nickel,  and 
ferro-cobalt  are  obtained  by  melting  metallic  nickel  or 
cobalt  with  cyanide  or  ferro-cyanide  of  potash  and  oxide 
of  manganese,  soft  iron  being  also  added  in  the  case  of  the 
alloys. 

The  mixture,  when  fused,  forms  a  mass  which  is 
thoroughly  stirred  by  the  constant  ebullition  due  to  the 
disengagement  of  gases;  when  this  ceases  the  temperature 
is  raised  and  the  metal  poured  into  moulds. 

"  Given  a  peroxide  of  manganese  containing  a  mean  of 
74  per  cent,  of  metallic  manganese,  the  best  proportions  are 
12  parts  of  cyanide  or  ferro-cyanide  of  potassium  to 
100  parts  of  matters  to  be  melted.'' 

hi  the  manufacture  of  ferro-nickel  and  ferro-cobalt,  soft 
iron  of  the  best  quality  should  be  used  for  alloying ;  the 
addition  of  a  very  small  quantity  of  aluminium  to  the 
crucible  ensures  tlie  homogeneity  of  the  metal  and  facilitates 
the  subsequent  working.  — S.  IS.  A.  A. 


Improvements  in  the  Manufacture  of  Metallic  Allogs  or 
Compounds.  G.  E.  Vaughan,  Middlesex.  From 
L.  Weiller,  Angok'me,  France.  Eng.  Pat.  18,211, 
December  13,  1888.     (Second  Edition.)     G<i. 

Tins  improvement  consists  in  the  addition  of  a  small 
quantity  of  zinc  or  spelter  to  copper  or  bronze  containing 
silicon  or  sodium,  or  both  silicon  and  sodium,  for  the  purpose 
of  improving  the  tenacity  and  ductility  of  the  above  alloys. 
If  the  resulting  metal  is  to  be  of  the  nature  of  brass,  the 
quantity  of  spelter  added  may  amount  to  40  per  cent.,  but 
if  bronze  is  required  it  must  not  exceed  5  per  cent. 

— H.  K.  T. 

Improvements  in  Obtaining  Allogs  of  Aluminium  with  Other 
Metals.  J.  Clark,  Birmingham.  Eng.  Pat.  12,648, 
August  10,  1889.     (Second  Edition.)     6rf. 

Waste  materials  containing  aluminium  silicate,  also 
bauxite  or  cryolite,  are  mixed  with  quicklime,  fluorspar, 
carbon,  and  sometimes  common  salt.  The  mixture  is  then 
ground  up  with  water,  dried  and  heated  in  a  furnace  in 
contact  with  fuel,  until  fusion  takes  place.  The  fused 
material  is  ground  to  powder  and  mixed  with  metal  in  small 
pieces,  charged  into  crucibles  and  heated,  when  an  alloy  of 
the  metal  with  aluminium  is  produced.  The  fused  silicate 
may  also  he  mixed  with  iron  or  steel  in  small  pieces  and 
charged  into  a  blast  or  cupola  furnace  for  the  production  of 
ferro-aluminium,  or  it  may  be  used  as  a  lining  for  a 
Bessemer  converter  or  for  the  bed  of  a  reverboratory  furnace. 
— H.  K.  T. 

Improvements  in  and  Connected  with  Steel-making  and 
other  Water-Gas  Furnaces.  W.  Deighton,  Leeds.  Eng. 
Pat.  13,301,  August  23,  1889.     Sd. 

Tins  invention  is  designed  to  simplify  the  construction  and 
arrangement  of  steel-making  and  other  furnaces  using 
"  water-gas  "  as  fuel,  and  for  the  elimination  of  non-metallic 
substances  from  the  molten  metallic  hath  in  the  form  of 
vapour  or  gases. 

The  body  of  the  furnace  may  be  stationary,  rotating,  or 
otherwise,  and  a  special  feature  is  that  it  dispenses  with  all 
the  usual  arrangements  for  reversing  the  current  or  flow  of 
the  air  and  gas.  The  flow  of  air  and  gns  is  always  in  one 
direction  through  the  furnace,  and  an  extra  jet  of  air  or 
gas  may  be  introduced  at  any  desirable  point.  The  waste 
gases  are  led  through  a  second  furnace  in  order  to  melt  the 
metal  so  that  it  will  flow  freely  into  the  first  furnace  to  be 
finished.— I).  A.  S. 
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Improvements  in    Furnaces  tuck   at   <  'upola   and    Illast 

Furnaces.     I      1.    Bobs,   Croydon.     Bng.    Pat.    n;.:i:i«, 

October  10,  1889.  Bo*. 
The  bol  gases  and  product*  of  combustion  tba( 
tram  the  upper  part  of  cupolas  and  Mast  Furnaces  are 
utilised  by  being  drawn  down  and  caused  to  re-enter  the 
furnace  at  :i  lower  part  and  to  be  completely  burnt,  thus 
effecting  economy  in  the  working.  The  jets  of  air  usually 
lilnwii  iii  at  the  bottom  may  be  used  to  induce  the  hoi  gases 
to  Bow  and  re-enter  the  lower  portion  of  the  furnace.  A 
pump  may,  however,  be  used  for  the  Bame  purpose. 

1  or  melting  metal  in  cupolas  a-  ordinarily  constructed 
and  worked,  it  is  necessary    to  at  fuel,  but   by 

re-constructing  and  working  cupolas  in  the  special  way 
described  il  |x  claimed  thai  coal  can  housed,  as  tl 
will  be  converted  into  coke  before  it  reaches  the  melting 
and  combustion  chamber.  The  combustible  vapours  driven 
off  during  the  coking  operation  are  drawn  off  with  tin-  hot 
eases  withdrawn  from  the  combustion  chamber,  ami  intro- 
duci  'I  v,  ith  these  gases  into  the  combustion  chamber  by  the 
inducing  action  of  the  air  tuyere  ami  air  thus  utilised. 

There  an-  two  sheets  of  drawings  completely  illustrating 
tin-  specification. —  !>.  A.  S. 


Improvements  in  Treating  Ores  t»  Obtain  Precious  Afetale, 
ami  in  Apparatus  therefor,    T.Young,  Glasgow.     Bng. 

I'at.  80,181,  December  li'..  Is*'.'.    8d. 
'I'm-   invention   consists  of  a  new   form   of   precipitating 
vessel  for  tin:  lixi\ iation  products  of  chlorinised  ores,  which 
i-  also  adapted   for  use  in  other  operation-   involving  preci- 
pitation ami  filtration. 

The  vessel  i sists  of  a  central  cylindrical  part  bolted  by 

flanges  ti,  a  curved  top  ami  curved  bottom,  it  is  air-tight  ami 

completely  lined  with  rubber.     The  top  piece  i nnected 

with  the  -pace  beneath  the  false  bottom  of  the  tank  in 
which  the  chlorinised  ores  are  lixiviated,  and  i-  fitted  with 
pipes  for  the  introduction  of  steam  and  liquid  reagents.  A 
vulcanite  or  protected  metal  discharge  pipe  communicating 
with  a  filter  pre--  passes  through  the  top  piece  ami  dips 
down  to  the  bottom  of  the  vessel,  a  little  above  which  there 
i- a  perforated  vulcanite  diaphragm  on  which  crystals  ol 
ferrous  sulphate  or  other  reagents  arc  placed.  Before 
treating  a  charge,  the  an  in  the  vessel  is  expelled  by  injecting 
-team,  the  latter  on  condensing  dissolves  the  reagents  on  the 
diaphragm  andoausesa  partial  vacuum  invirtneot  which 
the  solution  in  the  tank  i-  drawn  over  on  opening  a 
the  connecting  pipe.  Winn  the  precipitation  i-  complete 
-team  i-  again  admitted,  ami  tin-  mixture  forced  through 
the  discharge  pipe  into  the  filter  pre*-. — s.  If.  A.  A. 


Improvements  in  tin  Manufacture  "I  Sin  I  ami  Iron, 
.1.  Maekintirc,  Sheffield,  Kng.  I'at.  218,  Januarj  t'., 
1890.     Bd 

Tin -i  improvements  an-  in  the  compounding  of  certain 
mixtures,  the  use  of  which  in  an]  modern  steel-making 
process  i-  alleged  to  ensure  tic  production,  from   various 

Of    iron,    ot     high-claSS    lie  til    of    all    I. mil-,    ami    to 

render  possible  the  manufacture  of  steel  combining  very 
high  tensile  strength,  well  d<  .  ami  perfect 

soundness,  The  mixtures  may  also  be  used  with  good 
results  in  the  puddling  furnace.  One  composition  consists 
of  (1),  7  os.of  a  mixtur  calcium  carbonate 

i  calcium  phosph  about  .">  os.  of 

black  oxide  of  manganese!  <■  tannin:  (i 

of  vegetable  tool  well  mixed  with  'j  os.  of  bone  black  ;  (5), 
l'  .«.  of  tar  well  mixed  with  from  2  to  8  ■•/  ot  water.    To 
tin-    la-t    ingredient    flrsl      u   i-   added,  then  an 
mixture   ,it    (  I  i.  f  J ),  and    (8),  and    the   whole    i-    triturated 
into  a  compact   cake.     This  is  introduced  into  the  i 
either  with  the  charge  of  cold  metal  ot   into  tin   molten 
ma--.     The  ibove  ingredients  may  with  some  advanl 
used  in  the  form  of  an  iron  alloy,  especially  in  the  Bessemer 
converter,     l ,' ll>.  of  the  mixture  of  calcium  carbonate  and 
phosphate,  l ,'  lb.  ol  manganese  dioxide,  1  \  ox.  ol  tannin, 

|  lb.  of    t,  \   lb.  ol    animal   black,   ami    I  Of.  oi    tar  made 


into  a  paste  with  water  and  formed  into  a  cake,  is  added  to 
in  lh.  of  haematite  pig  melted  to  a  pasty  condition,  covered 
with  26  lb.  of  cold  pig,  and  the  whole  run  down  ami  cast 
into  moulds.     When  required  for  use  the  alloy  is  re-melted 

in  a  cupola,  and  run  into  the  converter  at  the  termination  of 

the  blow,  no  spiegel  or  lime  being  added,  a  further  blow  of 

about  one-half  minute  i-  given  and  the  metal  tilted  into  the 
ladle  and  cast  The  proportion  of  the  alloy  added  may  In 
varied    up    to  16    per    cent,    of   the    iron,  but    when   a   steel 

containing  more  carbon  i-  required  the  alloy  is  melted  with 
a  sufficient  quantity  of  pit;  iron  for  the  Bessemer  and  open- 
hearth  processes,  and  the  carbon  i-  directly  added  as 
wood  charcoal  in  the  crucible  process.  ImprOTed  iron 
Castings  may  lie  made  from  eipial  parts  of  the  alloy,  scrap 
iron,  and  pig  iron,  also  with  a  -mailer  proportion  of  the 
alloy  according  to  requirements.  In  the  puddling  furnace 
the  alloy  or  mixture  should  he  added  before  the  molten  iron 
come-  to  nature.— S.  B.  A.  A. 


Improvements  in  the  Extraction  of  Metals  from  Ore  or 
other  Material  containing  them,  and  Apparatus  therefor, 

J.   E.   Chaster,   Shawlands.      Bng.    I'at.    ;S1G,  Jaiiu.it  \    s, 
1890.     Sd. 
This  invention  relate-  to  a  new  form  of  amalgamating  pan 
in  which  the  mercury  is  kept  from  sickening  by  the  passage 
of  a  current  of  electricity.     It  consists  of  an  oblong  I 
containing  mercury  and  closed  at   one  end  by  a  perforated 

iron  plate  or  wire  gauze  for  the  discharge  of  water  and 
tailings.  Resting  upon  the  mercury  and  marly  filling  the 
trough  there  i-  a  rectangular  framework  with  a  perforated 
niii.  hthe  upper  or  under  surface  i-  covered  by  a 
metal  plate  separated  from  the  mercurj  by  a  diaphragm 
of  some  porous  material  such  as  canvas  or  raw  hide.  This 
plate  forms  the  anode  of  the  circuit,  the  mercury  forming 
the  cathode,    i  Ine  side  of  the  framework  i-  depressed  below 

the   surface  of   the  nu ■renry.  and    has  attached    to    it  a    high 

vertical  -1 toi  feed  pipe  opening  below  the  framework 

ami  containing  a  head  of  water  and  ore  sufficient  to  over- 
come the  pressure  of  the  mercury.  The  whole  framework 
I*  oscillated  by  suitable  machinery  from  side  to  side  of  the 
trough.  In  the  treatment  refractory  ores  the  trough  may 
In    heated  hv  means  of  a  -team  chamber  placed  below. 

— S.  B.  A.  A. 


Improvements  in  tin-  Manufacture  of  Copper.    T.  Twynam, 

Bedford  Park.     Kng.  I'at.  560,  January  11,  1890.   '•!</. 

According  to  this  invention  copper  mattes,  coarse  metal, 

cupola  metal,  and  other  cupriferous  products  containing  a 
large  percentage  of  iron  may  he  converted  into  blister  or 
refined  copper  in  a  single  operation.  The  matte  or  coarse 
it  a  mixture  of  these  substances  with  copper  pre- 
cipitate, i-  mixed  with  the  necessary  quantity  of  siliceous 
■:.  preferably  siliceous  copper  ore  or  slags,  and 
charged  into  a  Siemens  or  reverberetory  furnace  provided 

with  a  lining    of    chrome    iron  ore  made  coherent  by  either 

of  the  methods  previously  described  in   Bng.  I'at.  B858  or 

1886  (see   this  Journal,    lssc,    (94).      When    a 

reverberator]    furnace  is   employed   an  air  blast    may   he 

used  to  promote  the  oxidation  of  the  iron.  The  slag 
formed  i-  skimmed  <>ir  at  intervals,  siliceous  material  being 
added  if  it  he  not  readily  fusible.  When  the  iron  is 
removed  in  nearly  so  the  copper  remain-  as  white  or  purple 
metal,  w  inch  atiei  complete  removal  ot  the  slag  is  treated 
at  interval-  with  -mall  quantities  of  lime,  and  the  operation 
continue  l  until  the  metal  is  converted  into  blister  or  refined 

copper,  i  liiiiini  Hon  i i  furnaces  may  he  advantageously 

employed  in  melting  coppei  precipitate  as  the  lining  is 
not  attacked,  Cupriferous  materials  containing  much 
arsenic  ami  not  less  than  50  percent,  of  copper  maj  he 

bessemerised  in  ohr e  iron  lined  tverters  with  special 

advantage,  In  this  case  when  the  iron  and  the  sulphur 
have  been  oxidised  and  removed  in  the  -lac,  ;,  suitable  basic 

addition  such  a-  a  mixture  of  lime  ami  -oda  a-h  is  made, 
ami  tic  blowing  continued  until  the  arsenic  passi  -  into  .he 
slag  formed. — B.  It.  A.  A. 
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Improved  Construction  or  Arrangement  of  Apparatus  for 
Coating  Hoop  Iron  with  Tin  or  Teme  Metal.  T.  H. 
Johns,  London.     Eng.  Pat.  1522,  January  28,  1890.     6rf. 

This  apparatus  consists  of  a  flat  perforated  tube  immersed 
in  a  bath  of  molten  tin  or  teme  metal,  through  which  the 
hoop  iron  is  caused  to  travel.  On  issuing  the  edges  of 
the  hoop  iron  are  caught  by  rolls  set  vertically,  and  the 
hoop  iron  is  forced  between  adjustable  scrapers.  It 
afterwards  meets  a  current  of  cold  air  for  the  purpose  of 
causing  the  metallic  coating  to  set. — H.  K.  T. 


.-1//  Improved  Process  for  Treating  Iron  and  other  Ores, 
and  Apparatus  therefor.  M.  B.  Conley,  Brooklyn,  and 
J.  H.  Lancaster,  New  York,  I'.S.A.  'Eng.  Pat.  180fi, 
February  3,  1890.     llrf. 

This  is  a  direct  reduction  process  and  consists  in  the 
deoxidisation  and  also  desulphurisation  and  dephosphori- 
sation  of  iron  or  other  ore  by  heating  it  in  a  closed  retort 
with  hydrocarbon  gases.  A  metal  or  fireclay  retort 
partially  surrounded  with  firebricks,  provided  with  a 
swinging  door  at  one  end  and  supported  within  a  brick 
setting,  is  heated  cxternalty  by  gaseous  or  solid  fuel  to 
1,500°  F.  The  granulated  ore  is  charged  from  a  hopper 
car  through  a  deep  shoot,  the  mouth  of  which  is  im- 
mediately secured  ;  producer-gas  is  then  injected  and  the 
mass  kept  in  agitation  by  a  series  of  stirrers  carried  on  a 
central  shaft  revolving  in  bearings  at  either  end  of  the 
retort.  Intermittent  rabblimr  may  be  substituted  for  the 
mechanical  stirrers,  but  in  this  case  precautions  must  be 
taken  to  minimise  the  access  of  air.  The  waste  gas  passes 
off  through  a  narrow  exit  pipe,  and  may  be  utilised  as  fuel. 
The  reduction  is  complete  in  3  to  6  hours,  and  is  indicated 
by  the  appearance  of  the  ore  or  of  the  issuing  gases. 
The  door  is  then  raised  and  the  mass  rapidly  emptied 
through  a  shoot  immediately  beneath  the  door  into  a 
closed  moveable  car  in  which  it  is  conveyed  to  the  roof  of 
an  open-hearth  furnace,  and  charged  through  a  suitable 
aperture  by  opening  a  valve  in  the  base  of  the  car.  The 
contrivances  described  have  for  their  principal  object  to 
prevent  access  of  air  to  the  retort,  and  to  the  granular 
or  spongy  iron  during  transit  to  the  melting  furnace. 

— S.  B.  A.  A. 

Improvements  in  the  Method  of  Precipitating  Gold  or 
Silver  in  the  Process  of  its  Extraction.  J.  Buchanan, 
Glasgow.     Eng.  Pat.  2390,  February  14,  1890.     id. 

The  solutions  of  gold  and  silver  obtained  in  the  chlorination 
processes  are  allowed  to  percolate  through  iron  or  steel 
borings,  or  some  other  finely-divided  metal  or  alloy  capable 
of  precipitating  the  above  metals.  When  the  solution 
contains  copper  it  is  first  allowed  to  percolate  through 
copper  turnings,  whereby  the  bulk  of  the  gold  and  silver 
is  thrown  down.  It  is  then  treated  with  iron,  wrhen  the 
copper  with  the  rest  of  the  gold  and  silver  is  precipitated. 
The  precipitated  metals  are  removed  by  riddling  and 
washing  the  turnings  and  filtering  out  the  suspended  metal; 
or  the  precipitating  metal  may  be  kept  in  agitation  whilst 
the  precipitation  is  going  on,  the  gold  and  silver  being 
afterwards  obtained  from  the  liquor  by  filtration,  or  by 
allowing  the  precipitated  metals  to  settle. — H.  K.  T. 


A  Process  for  Extraction  of  Tin  from  the  Slag  or  Debris 
of  Tin  Smelting.  T.  Teague,  Devoran.  Eng.  Pat.  5638, 
April  14,  1890.     id. 

Tin  slags  or  debris  in  fragments  are  mixed  usually  with 
about  10  per  cent.,  but  if  necessary  with  10 — 25  percent, 
of  smaller  fragments  of  fluor  or  other  spar,  elvan  blue  or 
mixtures  of  these,  preferably  along  with  a  little  lime,  and, 
in  cases  where  there  is  little  or  no  reducing  material  in 
the  slag,  coal-dust  or  other  powdered  carbonaceous  matter 
is  added.  The  whole  is  well  mixed  in  a  pot,  run  down,  and 
teemed  into  a  sand  mould  of  sugar-loaf  form.  After 
cooling  the  east  is  removed  and  the  tin  is  found  collected 
in  a  button  at  the  bottom. — S.  B.  A.  A. 


Improvements    in    or   relating   to    the   Art    or  Process    of 
Galvanising   Metal  Tubes   and  liars,  and   <?i  Means  or 
Appliances  jor  use  therein   or   relating   thereto.     T.  L. 
Thomas   and   J.  B.   Hillman,    Tipton.  '  Eng.   Pat.   857'' 
June  3,  1890.     8d. 

In  the  usual  method  of  galvanising,  the  articles  to  be 
coated,  after  immersion  in  the  molten  bath,  are  withdrawn 
slowly  from  the  metal  through  a  special  flux,  and  are 
placed  on  fine  edges  and  rotated  until  the  coating  has  set. 
The  patentees,  however,  remove  the  article  rapidly  and 
draw  it  through  asbestos  dies,  whereby  a  more  even  coating 
is  effected,  and  less  waste  of  metal  is  occasioned.  The 
article  is  then  immersed  in  a  water-bath. — H.  K.  T. 


A.    Herberts;, 
September   6, 


Improvements  in  Smelting  Furnaces.  F. 
Cologne,  Germany.  Eng.  Pat.  14,053. 
1890.     6rf. 

In  this  furnace  the  draught  is  caused  by  means  of  suction 
produced  by  a  steam  jet,  the  air  entering  the  furnace  by 
means  of  circular  adjustable  apertures.  The  furnace 
consists  of  a  fixed  stack   S,  below  which  are  suspended  by 


Improvkd  Smelting  Furnace. 

means  of  the  hanging  bolts  B,  B,,  two  water-jacketed 
annular  chambers  K,  K,,  an  annular  space  O  being  left 
between  them  for  the  entrance  of  air,  which  also  enters 
through  the  space  O  left  between  the  lower  annular  chamber 
and  the  moveable  hearth  H.  The  draught  is  caused  by  a 
steam  jet  J,  which  draws  the  products  of  combustion 
through  the  flues  K,  K2.  In  order  to  prevent  the  choking 
of  the  flues  by  mechanically  suspended  particles  the  upper 
of  these,  R„  is  removable  and  can  be  replaced  by  a  similar 
flue  so  as  to  allow  of  its  being  cleaned  without  interrupting 
the  process.  Finely-divided  ore  is  introduced  through 
the  shoot  D  into  the  body  of  the  furnace,  coke  and  coarser 
material  being  added  through  the  shoot  Y. — H.  K.  T. 
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Improvement!   in  Apparatus    for    Decomposing    MetaUu. 

I,  ,,  H.  11.  Lake,  London. 

I    -   \       Bl  :-    Pat    16,545, 

I  ictoba  17.  1890.     - 

This  apparatus  consists  i  essel   in  which  the 

metallic  aalts  or  ores  are  treated  in  a  molten  e lition  and 

which   in.. x    be   rotated   at   a  high   Bpeed   upon   a  centra] 
vertical   ihaft    Th  -  provided  with  one  or  more 

cut-iron  linings,  slightly  incomplete  to  allow  for  expansion, 
the  open  slits  being  provided  with  cover-pieces.  The  lining 
for  the  neck  and  mouth  of  the  receiving  vessel  it  made  with 
vertical  recesses  into  which  are  dovetailed  blocks  with 
channels  in  their  faces,  and  around  the  upper  pan  of  the 
.  an  annular  tub  into  which  the  mi  Iten  substances 
under  treatment  forced  up  the  channels  by  ci  ntrifugal  force 
finally  subside.  A  device  i-  also  shown  for  cooling  the 
vessel   bj    the   circulation  of  water.    (Compare  En< 

nd    10,288  ol    1889;  this   Journal,    1K8'.', 
-.  i;  a.  a. 


aluminium.  Aluminium  plates  are  in  practice  coated  with 
tin  by  immersing  them  in  a  bath  of  the  molten  metal  ami 
burnishing  them  whilst  immersed;  such  plates  may  then  be 
soldered  with  pure  tin  or  common  solder,  or  may  be  united 
with  tin-plated  metals  bj  heating  both  plates  and  pressing 
th.  in  together.  The  method  i-  useful  for  attaching  alumi- 
nium racings  to  metallic  surfaces,  ami  in  the  manufacture  of 
aluminium  cylinders  for  compressed  air.  The  latter  may 
consist   of  a  til  iminium  plate  folded  over  into  a 

cylinder  of  a-  man]  thicknesses  as  desired  and  sweated 
together,  a  tin-coated  aluminium  wire  may  then  be  likewise 
wound  around  the  cylinder  and  sweated  on. — s.  It.  A.  A. 


Improvement*  in  the  ifannfacturi  of  Steel  and  Ingot  Iron. 
r.    \l.   .lii-tie..   London"     From   .1.    Meyer,    Dudelnnge, 
any.     Eng.  Pat.  17,618,  November  :t,  1890.     Id. 
Tin-  i-  a  process  for  the  dirccl  introduction  of  carbon  into 

iron  which  has  been  decarl ised  and  dephosphorised  in 

acid  or  basic  converters  or  in  Siemens-Martin  furnaces.  A 
mixture  .-  mad.-  of  95  parts  of  powdered  charcoal  or 
anthracite  coal  and  .'.  to  s  pan-  of  quicklime,  the  whole 

being  made    into  a    paste  with  water  and    left    for    I  •_'   to   30 

The  mixture  is  then  made  into  briquettes  and  dried. 

I, i.i   i.i  effect   tecarl isation,  one-third  of  the  total 

weight  of  briquettes  to  he  used  i-  placed  in  tin-  casting 
ladle,  and  the  molten  metal,  previously  freed  from  Blag,  is 

poured  ii| it.  tie-  remainder  of  the  briquettes  being  added 

i,,  ill.    metal  whilst   it   i-   being  poured   into  the  ladle.     A 

porta f  the  carbon  is  oxidised  furnishing  a  large  amount 

of  heat,  -o  that  there  is  no  danger  of  the  metal  -.  tting 
whilst  being  pound.  The  lime  which  the  hi iquettes  contain 
combines  with  tin-  silica  of  th.-  ash  and  ri-.  -  to  the  surface 
a-  a  fusible  slag.  It  i-  advisable  to  break  this  crust  during 
ill.  recarburisation  so  a-  to  alio*  free  escape  for  the  gases 

1 1 . .. in I  by  tin-  combusti 1  tin-  carbon. 

The  folio*  ing  are  tin-  quantities  of  bi  iqui  I  es  required  for 
the  recarburisation  ol  a  metric  ion  of  pig  iron  : — 

p...  i r, ,,,.  Per  l  lent  of  Sarbon. 

..--  kilos,  of  briquettes  for  stool  with   O'lOl 


J'0to8't 

.-,  n  t..  v:: 
i.  7  to  7*0 

-  i, ...;  i 


•15  t"  0"2Q 
O'SO 

ii  -a.-, 
rj-  hi  to  "■  i:. 

n-  r,  I..  O'GO 
—II.  K.  T. 


Improvements  in  or  Appertaining  /.>  the  Manufacture  mid 
Tempering  of  Steel.  W.  P.  Thompson,  Liverpool.  From 
M  l.  (  oomesand  \  W.  Hyde,  Louisville,  1  .s.A.  Eng. 
Pat.  18.171,  November  11,  1890,     Id. 

\ mora  t"  this  invention  malleable  cast   iron 

carburised  by  placing  the  white-hot  metal  in  a  bath 

,- posed   of  water,  sugar,  common   salt,  and  ammonium 

chloride,  and  allowing  it  to  remain  there  whilst iling.    To 

prepare  the  bath,  sugar  i-  added  to  a  saturated 
solution   of  common   -alt  until  no  more  is  dissolved ;  the 
compound    solution    i-    then    saturated    with    ammonium 

.hi i.      This  solution  ma]  also  be  used  as   a  tempering 

bath  in  the  ordinan  waj      8.  B.  \    \ 


Improvement!   in  th*   Manufacturt   of  Coated  Aluminium 

Plates  or  Surfaces  ami  m  tin-  Application  of  the  Sams 

t,,i    Coating    •"'   Soldering   In   \other   Metals.      W.    1". 

Thompson,  Liverpool.    From  I     n    Lai  i    s..\. 

Pat  18,916,  November  21,  1890 

'I'm  inventor  finds  that  pore  tin  will  unite  with  aluminium 

mperatnre  above  tin-  melting  point  ol    tin  provided 

the   luated   metal    i-   burnished  ovei    the     urfacc   of  the 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  Elmori  <  'opper-  VepositingProci  is.    Engineering,!  891, 
51,  141—142;  and  Engineer,  1891,71,  178    -179. 

Tin  coppei    is  brought  into  the  works  in  ii-  rough  -tat. 
Chili   hars.      These   contain   about   'JT    per  cent  of  pure 
copper,  and  in  the  remaining  3  per  cent,  arc  present  about 
about  A  <'/■  of  gold  and  :;  oz.  of  silver  per  ton.    The  Chili 
bars  are  first  melted  in  a  furnace,  and  the  molten  metal  is 

I   into  a  crucible   which   holds   about   a   ton.      The 
crucible  is  carried  on  a  small  truck,  which  runs  over  ■  light 

and  the  nntal  is  poured  into  B  targe  tank  of  water  in 
order  to  granulate  it.  so  that  ii  may  be  in  a  suitable  condition 

for  use  in  the  tanks. 

The  depositing  tank-  are  made  of  wood,  coated  inside 
with  a  bituminous  composition.  At  the  bottom  of  each 
tank    is    fixed   a   perforated   copper   plate,  which  is  covered 

with  the  granulated  copper.    The  tank-  contain  a  solution 

of  sulphate  of  copper  in  water,  with  a  small  quantitl 
sulphuric  acid.  When  it  is  desired  to  make  a  tube,  tin  iron 
mandrel,  the  size  of  the  bore  of  the  tube,  is  plaoi  .1 
horizontally  in  ih<-  tank,  being  held  at  each  end  in  bearii 
I;,  tore  being  placed  in  tin-  hath  the  mandrel  receives  a  thin 
coat  or  film  of  copper,  bj  means  of  the  ordinary  cyanide 
process,  lie-  mandrel  i-  caused  to  revolve  in  the  hath  by 
mean-  of  chain  gearing  run  by  siiilahle  mcchatii-m.  The 
mandrel  thus  form-  a  cathode,  whilst  the  anode  consists  of 
tin-  granulated  copper  which  i-  spread  on  the  perforated 

traj  -it  th.-  botl of  the  hath.     The  average  density  of  the 

electrolyte  is  18'S    B. 

Although  it  would  appear  that  there  ought  not  to  be 
much  difficulty  in  manufacturing  a  east  iron  tube  In  ft.  or 
12  ft.  lone,  and  of  even  thickness  throughout  it-  length, 
and  without   sponginess,  yet   it   appears   to  be  extremely 

difficult.      When    tie    mandrel    is    thicket    at    one    putt   than 

th.-  othcr.it  causes  uneven  rotation,  and  it  isv.-iv  liable 
to  break  the  driving  chain,  and  if  it  he  at  all  spongy  the 

hole-  ill  the  surface    heccunc    tilled  with    the    con|«r  deposit, 

and  it  i-  impossible  to  release  the  tube  from  the  mandrel. 

The  method  now  in  use  i-  to  fill  up  any  small  flaws  in 
the  surface  with  lead,  and  then  to  deposit  a  thin  coating 
0(  copper  upon  the  mandrel  by  the  ordinary  cyanide 
process.    The  copper  which  i-  afterwards  deposited  on  it 

,1..,-    not    adhere   to  the  thin   copper   layer  with    which   the 

mandrel  is  coated,  it  being  found  thai  an  exposure  to  the 
air   for  evens  short    period   produces  a  coating  of  oxide 
which  effectually  prevents  adherence,  so  that  if  a  mandrel 
inn-  not    in   -to.k  of  the  size  required,  a  tube  could  he 
deposited  over  another  tube. 
The  burnishing,  which  is  the  >:r,at  distinctive  nature  of 
process,   is    accomplished    b)     means   ol   an 
agate,   laid  in  a  suitable  holder  aial  pressed  against  lbs 
work — which   is   of    com-,     beneath    th.-   -urfacc  ol    the 
bath —by  means  of  da-tie  hands,  which  allow  of  an  adjust- 
ment  ol   pressure   Bufficientlj    accurate   for   the   purpose. 
,  ,i,  burnishei   is  caused  to  traverse  the  whole  length 

of    the  tank    lit    such  a  speed    that  llle  ad\  aliee    made  w  hll-t 

i,  -  on.    revolution  i-  equal  to  the  longi- 
tudinal dimension  of   ii,,-  sgate.     The  action  is  similar  to 
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that  of  screw-cutting  in  a  lathe,  and  it  will  be  evident  that 
every  part  of  the  tube  being  formed  is  gone  over  by  the 
agate  once  in  each  traverse. 

The  loss  of  pressure  in  each  tank  is  generally  about 
0'9  volt.  The  current  density  is  about  16  amperes  per 
square  foot  of  cathode  surface  as  an  average  for  ordinary 
work,  but  it  may  fall  to  12,  or  rise  as  high  as  20  amperes. 
It  might  be  objected  that,  working  at  such  high  current 
density,  hydrogen  would  be  evolved  and  occluded  in  the 
copper  deposited,  but  such  is  not  found  to  be  the  case.  In 
this  process  all  the  conditions  are  very  favourable  to  working 
with  high  current  density.  In  the  first  place  the  densit)'  of 
the  liquor  throughout  the  tank  is  kept  uniform  by  means  of  the 
circulation  due  to  the  rotation  of  the  horizontal  mandrel,  the 
conditions  being  very  different  from  those  which  are  present 
when  the  deposition  takes  place  with  a  vertically-placed  and 
stationary  cathode.  In  the  next  place  the  deposited  surface 
is  kept  quite  smooth  by  means  of  the  burnisher,  and  there 
are  thus  no  points  to  induce  an  extra  discharge  of  current 
in  one  place.  Thirdly,  by  the  rotation  of  the  mandrel  fresh 
particles  of  liquor,  always  strong  in  sulphate  of  copper,  are 
constantly  being  brought  in  contact  with  any  given  area  of 
surface.  Further,  the  electro-motive  force  is  below  one  volt 
per  tank,  and  the  electrolyte  being  uniform,  the  evolution  of 
hydrogen  is  not  to  lie  anticipated. 

The. deposit  is  at  the  rate  of  about  \  in.  thickness  of  metal 
per  week;  therefore  a  12  ft.  by  2  ft.  tank  would  turn  out 
one  18  in.  tube  in  a  week  of  168  hours,  for  it  is  practically  a 
necessity  of  the  system  that  it  should  be  continuous  so  long 
as  work  is  being  carried  on.  Such  a  tank  would  therefore 
produce  275  lb.  to  280  lb.  of  copper  tube  in  one  week. 
A  tank  of  approximately  the  same  size  would  produce  two 
9-in.  tubes  or  three  6-in.  tubes  of  the  same  total  weight. 

After  the  deposition  has  been  completed,  the  mandrel  is 
removed  from  the  bath,  for  the  purpose  of  withdrawing  the 
tube.  The  copper  is,  of  course,  a  tight  tit  on  the  mandrel, 
and  in  order  to  loosen  it.  the  whole  is  placed  in  a  machine 
by  which  three  rollers  arc  pressed  on  the  tube,  and  traversed 
along  the  length  of  the  pipe.  The  pipe  and  mandrel  are 
caused  to  revolve  at  the  same  time,  the  motions  being  similar 
to  those  of  screw-cutting  in  a  lathe.  The  squeezing  of  the 
copper  between  the  rollers  and  the  mandrel  causes  a  slight 
extension  of  surface,  and  therefore  an  increase  of  diameter. 
The  pressure  is  regulated  so  that  the  tube  is  only  expanded 
enough  to  make  it  a  sufficiently  easy  tit  to  be  stripped  off 
the  mandrel.  Another  machine,  with  circular  cutter-. 
removes  the  touch  nnburnished  ends,  in  one  machine  the 
expansion  and  parting  of  end-  is  carried  on  at  one  time. 

The  sludge  which  gradually  settles  at  the  bottom  of  tin; 
tanks  is  run  off  with  tin1  spent  electrolyte  into  large  settling 
tanks,  and  when  a  sufficient  quantity  is  obtained  it  is  then 
smelted. 

The  copper  is  produced  of  different  qualities,  accordingto 
the  use  to  which  it  is  to  be  put,  and  the  quality  is  \  aried  by  a 
difference  in  the  solution  and  by  the  difference  in  the 
pressure  of  the  burnisher  upon  the  tube. 

The  following  are  the  results  of  some  mechanical  tests 
made  by  t'nwin  on  strips  cut  from  tnhes.  The  results 
are  the  same,  whether  the  sample  be  cut  longitudinally 
or  circumferentially  from  the  tube  : — 

Strip    1"226  x  0-049 in.  section. 

Area.  0-0011071  square  inch. 

Broke  with  2:iG  tons  =  :):i--J9  tons  per  square  inch. 

Ultimate  elongation,  5'1  per  cent,  in  10  in. 
Strip    I'Sffil  X  060  in.  section. 

Area,  0'OiUor,  square  inch. 

Broke  with  2'68  tons  =  U'28  tons  per  square  inch. 

Elongation,  7'Q  per  cent,  in  10  in. 

Kennedy  found  the  tensile  strength  of  some  specimens 
to  vary  between  25-92  and  26-83  tons,  with  an  elongation 
of  17  per  cent,  in  4  in. 

The  copper  produced  by  this  process  seems  to  be 
particularly  suitable  for  wire  drawing.  Wire  has  been 
drawn  down  to  a  diameter  of  -nnns  in.  in  diameter  without 
annealing.  Some  tests  with  wire  produced  by  this  process 
showed  that  the  practical  limit  of  hardness  had  been  reached. 
Wire  18  B.W.G.  (0-113  in.  diameter)  was  drawn  through 
13  holes  until  the  diameter   reached   0-057   in.,  when   the 


breaking  strain  was  29  tons  per  sq.  in.,  with  an  elongation 
of  j  per  cent.  In  spite  of  the  hardness  it  was  found  to 
have  an  electrical  conductivity  about  2i  per  cent,  higher 
than  that  of  soft  annealed  wire  of  the" best  quality  to  be 
procured  commercially.  Wire  subjected  to  torsion  gave 
the  following,  the  length  of  the  wire  being  3  in.  between 
jaws  of  machine:— 0-113  in.  diarn.  (205  lb.  per  mile); 
breaking  strain  27*4  tons  with  elongation  of  2  percent.- 
number  of  twists  31  in  the  3  in.  Wire  0-050  in.  diarn! 
(40-8  lb.  per  mile)  ;  breaking  strain  28-4  tous  ;  elougatiou  f 
to  1  per  cent. ;  number  of  twists  47.—  O.  H. 


PATENT. 

Improvements   in    the    Manufacture   nf    Manilla    Paper. 

.1.  B.  Athertou,   Huyton.     From   L.  B.  Beck,  New  York 

U.S.A.     Kng.  Pat.  11,021,  July  15,  1890.     8d. 

.See  under  XIX.,  page  268. 


XII.-FATS,   OILS,  AND  SOAP 

MANUFACTURE. 

PATENTS. 

Improvements   in    or  Connected  with    the  Manufacture  oj 
Oil  Cake.     V.  ('.  Calthorp,  Liverpool.      Kng.  Pat.   1471 
January  28,  1890.     Hd. 

See  under  XVIII.  A., page  266. 


Improvements  in  or  Appertaining  to  the  Manufacture  or 
Shaping  of  Soap.  \\.  C.  Scott,  Lancaster.  Ena  Pat 
3G01,  March  6,  1890.      Hd. 

Bars  of  soap  are  shaped  with  two  or  more  sides  deeply 
corrugated  or  with  semi-spherical  indentations,  so  that  they 
may  b,.  firmly  grasped,  and  also  that  they  may  drain  and 
dry  quickly  when  taken  out  of  water,  thereby  lessening 
waste.— K.  E.  M. 


Improvements  in  Depqlourising  Vegetable  Oils  in  the  Manu- 
facture of  Pale  Drying  Oil's  and  Varnishes,  and 
Apparatus  therefor.  W.  N.  Hartley,  Dublin,  and 
Y\  .  E.  B.  Plenkinsop.  London.  Eng.  Pat.  11,629 
July  24,  lb'90.      *d. 

A  MANGANESE  Soap  or  other  suitable  organic  compound  of 
man  inese  is  dt  olved  either  direct  in  the  oil  under  treat- 
ment, or  in  any  suitable  solvent  (such  as  turpentine),  and 
this  solution  added  to  the  oil.  Preferably  the  insoluble 
impurities  are  now  removed.  The  clear  oil  is  treated  with 
a  current  of  air  or  oxygen  at  a  suitable  temperature, 
generally  at  190  1'.  In  the  manufacture  of  pale  drying 
oils  or  \arnishcs,  such  as  "  boiled  oil,"  manganese  linoleate 
is  preferably  employed,  1  part  of  the  latter  to  800  parte  of 
tic  oil.  ( lils  containing  much  mucilage  aud  water  are  mixed 
with  about  1  per  cent,  of  dilute  sulphuric  acid  of  l-29sp.gr. 
at  60°  E.  Should  the  aeid  used  be  too  strong  a  colouring 
matter  is  produced  which  is  not  easily  removed  from  the 
oil.  Mucilage  may  also  be  removed  by  adding  1  part  of 
a  strong  solution  of  manganese  sulphate  to  100  parts  of  the 
oil,  and  agitating.  Drawings  of  an  arrangement  of  apparatus 
adapted  for  carrying  out  the  process  accompanies  the  speci- 
fication.— K.  E.  M. 


Improvements  in  Cleansing  and  Polishing  Compositions. 
E.  Bietski,  Cardiff.  Eng.  Pat.  16,979,  October  24, 
1890.     6(7. 

SrECiriED  proportions  of  dry  soap  (Hudson's  dry  soap) 
and  yellow  soap  (Primrose  soap)  dissolved  in  water  are 
boiled  with  whiting,  whereby  a  paste  is  obtained  for  polish- 
ing aud  cleaning  metals  and  glass. — K.  E.  M. 
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XIII.— PAINTS.  PIGMENTS,  VARNISHES, 
AND  RESINS. 

PATENTS. 
in-  Improved  11  hits  Pigment.     H.  Grimshaw,  Man- 

-!.•!■.     Knt;.  '*'"    '■>*'•>•  January  20,  1890.     44. 
Tin  white  pigment   in  question  i-  I  basic  chloriilc  of  zinc, 

prepared  either  by  dissolving  metallic  zinc  in  a  solnti it" 

cnloi  ide  "i  tine,  and  precipitati  d  by  cooling,  with  or  without 
the  addition  ol  an  alkali,  or  by  mixing  zinc-  oxide  with  a 
solution  "i  tine  chloride,  and  grinding  the  mass,  when  Bet,  to 
.,  Bm  powder.— J5.  1 1  ' 


Xmprovementt    in  Imitation    Whalebone.     II.  M.    Knight, 

London.     Eng.  Pat.  1765,  February  I,  1890.     Gil. 
Tin    inventor   eniit"   metal   -trips  or  core- with   vulcanised 
india-mbher.   The  resulting  imitation  whalebone  is  stated  to 
be  not  liable  to  nark  ot  break.— E.  <;  I 


An    Improved   Glue  Compound.    T.   O.    Butler,   Chicago, 
i    -A.     Eng.  Pat.  17,853,  November  l     1890     r„l. 

\  kixtvbk  of  common  glue,  Paris  white  and  sulphur. 

— E.  i ,   I 


Improvement     in  Vulcanisers.    J.    H.   Garteli,    Pel 

andF.  K rferl,  London,     Eng.  Pit,  20,005,  Dccembei  B, 

1890.     fa/. 

Si  ,■  mult  t  I.,  page  -l  1. 


XV.-MANURES,  Etc. 

PATEN  i- 
,\  n  Improved  Method  of  Nitrogenhing  Substances  in  the 

Manufacturt    of  Manures    "»«/   jur    other   Purposes, 

I!   ]  .  H-..N,  Buckingham.   Bug.  Pat.  20,076,  Dect  mber  13. 

1889  Bo*. 
A  "  vh.miiii  ici  i  \n  m  i«'\  "  i^  made  l<\  grinding  ;ui\ 
refuse  matte i  containing  suitable  vegetable  acids  (malic, 
.  citric,  tartaric,  tannic,  oxalic,  benzoic,  acetic,  or 
gailio)  ami  boiling  it  with  water  containing  a  suitable  alkali, 
"  one  bushel  ot  regi  table  matter  to  ten  gallons  "i  iraterand 
one  quartet  of  an  ounce  of  sulphate  of  soda,"  being  good 
proportions.  Thin  pn  paration  in  added  to  the  sewage  in  tin* 
proportion  of  half  r  cubic  inch  pei  gallon  of  em  ivnge,  eilhei 
in  the  saw)  i  "i  at  the  outfall.  Tun  ii>  four  grains  of  lime 
oi  otbei  sJkali  are  then  added  and  the  sewage  subjected  t" 
the  notion  i  i  high  potential  olectric  currents  bj 
t.i  pass  through  a  i><>\  <>i  sewer  containing  an  iron  electrode, 
so  disposed  thai  the  liquid  shall  flow  over  n  and  a  "platinum 
oi  otbei  notable  electrode,"  which  ii  maintained  at  a  height 
ol  nbout  one  inch  above  the  surface  of  thi  Filtra- 

tion complete!  tht 

It   i»  claimed  thai   this  treatment  precipitates  th< 
mattt  i    and  at  the  same  time  enriches  them  in  nitrogen,  the 
effluent  being  cleaj  and  odourlesi     The  electricity  ii  said  to 
cause  the  absorption  "i  nitrogi  n      V.  G.  D 


XVI.— SUGAR.  STARCH.   GUM,  Etc. 

The  Juice  of  the  Berries  of  tin    Mountain  Ath.astd  the 
Formation  oj  Sort A.  1- i.nn.l.     Monat-h.  11,  560— 

Ai.i    attempts  t"  isolate  sorbose  from  the  fresh  juice  were 

-inl,  bo  thai  it  must  be  concluded  that  tin*  supir  is 

not  present   in  the  ripe  berries.     When  the  expressed  )uioe, 

which  has  a  specific  gravity  ol  l '  125,  is  kepi  (or  18  months, 

is  not  formed,  but  it'  the  juice  is  diluted  with  water 

until   it  has   a    -|„eiti.     ur  i .  i  \  i  I  \    ot    1    n'.i,  and    then    I  ,-t,t    t,.i 

-i\  months,  a  considerable  quantity  of  the  sugar  is  produced. 

rarity   of   1*09   to    l"06   seems   to   be    mosl 

favourable  to  the  formation  of  sorbose. 

The  besl  »,n  of  preparing  pure  sorbose  from  the  ju 

the  berries  of  the   untain   ash   i-   the   following:     Thi 

expre I  juice  is  diluted  with  watci   until  it  ha- a  specific 

gravity  of  l-09  to  1'06,  an, I  after  10  to  19  months  a 
portion  is  evaporated  to  a  thick  syrup  to  ascertain  whether 
a  sufficient  quantity  of  sorbose  has  been  produced;  unlet 
favourable  condition,  a  crop  of  crj  stals,  i  qua!  in  volume  to 

about  half  that  of  the  syrup,  is  deposited  in  the  cot ol  a 

few  days.  The  crystals  are  separated  From  the  mother- 
liquors,  placed  in  linen  bags,  and  submitted  to  a  pressure 
gradually  increasing  up  to  Hon  atmospheres;  the  oakt  is 
then  nibbed  to  a  thick  paste  with  a  little  water,  pressed 
again,  dissolved  in  water,  a  little  albumen  ndded,  the  solution 
boiled  and  altered;  on  evaporating  the  filtrate,  decolourised 
with  animal  ehan-oal  it'  necessary,  to  a  thin  syrup,  the 
sorbose  is  deposited  in  large  crystals,  and  can  then  be 
i ml, i  purified  by  reorystallisation  from  boiling  BO  pel 
cent,  alcohol. — V.  S    K 


Corrections  t"  he  made  in  the  Abitr act  of  Fischer' t  and 
PUoty's  Paper  ""  Sugars  richer  in  Carbon  from 
Hhamnose.     Her.  23,  8827. 

Abstract  on  pp   1110 — 1142,  this  Journal  1- 
Page  11  II,  col.  2,  line  25— 

For  [«]„  =-,.11.  read  [a]„   =   -  CI    4  . 

Page  1141,  col.  2,  line  84— 
lor  [a]„  -   +  11-6°,  read  [o],  =  +   14-0 

Pa      1141,  col  -.  line  t  from  bottom  — 

I  or  [a]„  =   -  51-2,  read  [o],  =   -  50 -8.— A.  1.   8. 


l'ATKXTS. 


Improvements  in  Centrifugal  Machines.  .1  Imray,  London 
Prom  "  I. a  Socii-te  Nou  voile  des  Raffineries  de  Sucre  de 
Saint  Louis,"  Marseilles,  Prance.  Kng.  Pat,  v 7 7 1 . 
I'Yl.lwan  20,  1890.     U 

St  e  malt  r  I.,  page  'J  10. 


Apparatus    t'<<i      Urging     Sugar    or     like    Substances. 

It.   Psillns,  Brieg,  Germany.     Rng.  Pit.   10,898,  Jul)  12, 

1890,     Gd. 
Bbvkrai    waggons,  open  oulj    at   their  ends,  and  provided 
with   slielv,-  to    oarrj     the    material,    are   looked    Brml) 

together,  thus  forming  a  closed  channel  and  tube,  n in^r 

.in  rail        \'  one  end  i-  a  fixed  chamber  and  at  the  othi  i  a 

moveabl cted  with    a   hot  air  apparatus,  both 

being   very  slightly  larger  than   one  of  the  waggons,  and 

provided  "itli   d -   foi   the  entrance  and  removal  of   the 

waggons,  and  having  also  suitable  air  tla|>-.  aJbove  the 
Axed  chamber  i-  plaeed  an  exhauster  by  which  air  i-  drawn 
from  the  beater  through  the  entire  length  ot  the  channel 

tor  waggons).    The  wag -  being  made  continuous  with 

the  two  chambers,  an  propelled  bj  rackwork,  from  the 
Axed  to  the  heating  chamber,  where  each  is  removed  with 
the  material  dried,  and  being  again  loaded  is  transferred  lo 
the  Sxed  chamber,  and  so  on.  The  object  of  one  chamber 
being  made  moveable  is  to  allow  of  alteration  iii  the 
numbei  of  waggons  employed. — E,  8. 
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XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

On   the  Examination  of  Beer.     A.  Bertschinger.     Zeits.  f. 
nngew.  Cheiu.  1890,  665—671. 

See  under  XXIII.,  pages  674—675. 


PATENTS. 

Improvements  in  the  Manufacture  of  German  or  Dried 
Yeast,  part  of  which  Improvements  is  applicable  to  the 
Production  of  Vinegar.  J.  Fordred,  London.  Eng.  Pat. 
5891,  Deeember  28,  1883.     (Second  Edition.)     6<£. 

A  water  containing  a  large  amount  of  calcium  sulphate  is 
employed  for  mashing  a  grist  in  which  rye-meal  prepon- 
derates, as,  for  instance,  50  parts  of  rye,  20  parts  of  maize, 
5  parts  of  oats,  25  parts  of  barley  malt/  A  wort  is  pro- 
duced of  a  "gravity  ranging  from  1*015  to  1  095  degrees  "  ; 
if  this  lie  deficient  in  yeast-food  a  little  spent  wash 
is  added  to  it.  The  wort  is  cooled  to  70°  F.,  and  pitched 
with  8—10  11).  of  fresh  yeast  to  100  gallons  of  wort. 
The  yeast  should  he  carefully  selected,  the  cells  should  he 
plump  and  translucent  with  thin  cell  walls  and  few  emptj 
or  shrivelled  cells.  The  wort  should  he  aerated  by  a  rouser. 
As  the  yeast  is  funned  it  is  removed  iu  the  ordinary  way, 
strained  through  fine  sieves  and  pressed  in  a  filler-press. 
In  some  cases  the  yeast  may  be  washed  in  the  press  by 
pumping  through  cold  water  containing  a  little  phosphate. 
The  fermentation  is  stopped  when  the  attenuation  has  reached 
about  8",  and  the  fermented  liquor  converted  into  vinegar 
by  the  German  quick  method,  or  by  stoviug  as  practised  in 
England.-  A.  L.  S. 


Manufacture  of  Aintjloins  applicable  fir  the  Treatment  if 
Beer.  II.  T.  Brown  and  G.  H.  Morris,  Burton-on-Trent, 
ami  E.  R.  Moritz,  London.  Eng.  Pat.  1809,  February  :(, 
1889.  id. 
Tins  material  is  manufactured  by  boiling  together  100  parts 
of  starch,  :W0  parts  of  water,  and  3  parts  of  sulphuric  acid, 
in  a  strong  vessel  provided  with  an  agitator.  If  the  boiling 
be  carried  on  under  pressure,  not  more  than  One-fifth  of 
the  above  quantity  of  acid  must  be  used.  Samples  are 
taken -from  time  to  time,  and  when  the  product  has  an 
optical  activity  of  [a]/  =  193J,  and  a  cupric  oxide  reducing 
power  of  21,  and  the  solution  gives  a  full  red  colour  with 
iodine  solution,  the  reaction  is  stopped.  The  product 
obtained  is  suitable  for  addition  to  beer,  on  which  it  is  said 
to  have  considerable  effect  in  improving  its  qualities  in 
respect  of  body,  flavour  and  briskness. — A.  L.  S. 


Improvements  in  Housing  Beer  and  Mixing  or  Blending 
Wort  or  Ogle,  and  in  Apparatus  employed  therein. 
3.  F.  Littleton,  Kingston-on-Thames.  Eng.  Pat.  1996, 
February  6,  1890.      8(7. 

The  apparatus  consists  of  a  vessel  which  may  be  lowered 
into  or  raised  out  of  the  fermenting  liquor.  The  vessel  is 
furnished  with  a  lifting  valve  at  the  bottom,  so  that  as  it  is 
lowered  it  quickly  fills  with  liquor  and  is  perforated  with 
fine  holes,  so  that  when  raised  above  the  surface  of  the 
liquor  this  flows  through  the  perforations,  washing  iu  the 
head  of  yeast,  and  effectually  rousing  the  whole.  The 
inventor  also  proposes  to  use  a  pump  for  the  same  purpose, 
the  liquor  being  drawn  from  the  lowest  part  of  the 
fermenting  vessel,  and  delivered  in  a  fine  spray  on  to  the 
surface.— A.  L.  S. 


An  Improved  Apparatus  for  the  Aeration  of  Beers,  II  ines, 
Mineral  Waters,  and  other  like  Liquors,  li.  .1.  Sharp, 
London.  Eng.  Pat.  2471,  February  15,  1890.  8d. 
This  consists  of  a  chamber  to  contain  the  liquid  to  be 
aerated,  with  a  perforated  false  bottom,  through  which 
carbonic  acid  gas   is  forced  from  a  reservoir  of  compressed 


gas.  The  apparatus  may  be  used  in  connexion  with  an 
ordinary  bottling  machine.  A  drawing  of  the  apparatus 
accompanies  the  specification. — A.  L.  S. 


Improvements  in  Apparatus  for  Generating  and  Supplying 
Carbonic  Acid  Gas  to  i'essels  containing  Fermented 
Liquor.  H.  S.  G.  Stephenson,  Lvinpsbaiu  Manor. 
Eng.  Pat.  2990,  February  25,  1890.     8d. 

A  simple  apparatus  for  the  constant  evolution  of  carbonic 
acid,  similar  to  those  iu  common  use  in  chemical  laboratories, 
is  connected  with  a  cask  of  beer,  so  as  to  keep  up  a  small 
but  constant  pressure  of  carbonic  acid  within  the  cask  as 
the  beer  is  drawn  off. — A.  L.  S. 


A  New  or  Improved  Process  for  the  Recovery  and  Utili- 
sation of  Yeast.  .1.  Campbell,  Glasgow.  Eng.  Pat. 
7195.  May  8,  1890.  6d. 
The  worts  of  a  specific  gravity  of  about  38° —  48  are  set 
to  ferment  at  73° — 76°  F.  "  When  about  8  — 12  of  gravity 
remain  unattenuated  "  the  yeast  is  collected  by  skimming, 
tapping  or  other  means  into  a  vessel  provided  with  an 
attemperator  by  winch  the  temperature  of  the  yeast  is 
reduced  down  to  55  -  45"  F.  The  yeast  is  allowed  to  stand 
in  the  back  until  it  settles,  when  the  liquid  between  the 
top  and  bottom  layers  is  drawn  off  and  the  yeast  is  collected 
as  for  reuse  lis  "  ordinary  brewers'  yeast."—  A.  I..  S. 


A  <  'oh, position  for  Refining  and  Hauling  Mult  Liquors, 
(I.  Koskilly,  London.  Eng.  Pat.  14,118,  September  8, 
1890.  id'. 
To  make  six  gallons  of  the  composition,  3  lb.  of  quillaia  are 
steeped  in  12  gallons  of  water  for  30  hours,  5  lb.  of  nettles 
added,  and  the  whole  boiled  down  to  6  gallons  ;  when  cooled 
to  60  V.  add  1  lb.  of  golden  hop  and  raise  to  2  Hi  !•'.,  then 
strain  and  when  cool  add  3  lb.  of  Russian  isinglass  •  after 
standing  12  hours  it  is  lit  for  use  in  the  proportion  of  one 
pint  to  one  barrel  of  malt  liquor. — A.  L.  S. 


Improvements    in    the    Treatment   of   Alcoholic    Liquids. 

E.  J.  Mills   and    R.  Barr,  Glasgow.      Eng.   Pat.    18,212, 

November  12,  1890.  id. 
The  spirit  is  placed  in  a  vat  and  air  blown  through  it,  at 
first  rapidly  and  afterwards  more  slowly.  During  the  aeration 
a  small  quantity  of  sherry  or  other  similar  wine  is  added 
(ab. nit  one  pint  to  80  gallons  of  spirit).  If  the  spirit  is 
very  coarsea  small  quantity  of  potassium  hydrogen  sulphate 
or  sulphuric  acid  is  added  at  the  same  time.  This  treatment 
may  continue  for  a  few  minutes  or  several  days,  but  sit 
hours  is  an  average  time. 

The  spirit  is  finally  transferred   to  casks,  when  ill   about 
three  months  it  will  have  acquired  about  three  \ ears'  age. 

-A.  L.  S. 


Apparatus  for  Detaching  and  Removing  Acrospires  and 
Shouts  from  Malt.  S.  Hirsehler,  Worms-on-the-Rhine, 
Germany.  Eng.  Pat.  19,198,  November  25,  1890.  6</. 
This  consists  of  a  hollow  cylinder  arranged  horizontally, 
having  radial  bolts  projecting  into  and  fixed  to  the  sides 
of  the  cylinder.  Through  the  centre  passes  a  rotating  shaft 
provided  with  radial  beaters.  The  bottom  of  the  cylinder 
is  perforated  with  holes  of  a  convenient  size  to  allow  of 
the  passage  of  the  acrospire,  &c,  but  not  of  the  malt.  The 
malt  is  fed  into  the  cylinder  at  one  end  and  passes  out  at 
the  other,  through  an  opening  in  the  end  cover,  which  can 
be  adjusted  to  different  heights  by  turning  the  cover  on  the 
axis  of  the  cylinder. — A   L.  S. 
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XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(  l  )     riiiMl-TKY  HI'  FOOD. 

On  Aldepalmitie  Acid.    J.  A.  Wanklyu. 
>,.  pages  212—213. 


/  ration  of  <  hinn  Tea  -     P.  I*  Jour.  Buss. 

I'ln  hi   Soe.  22,  558—568. 

undi  i  Will  .  pa  I       !77. 


Notes  on   Vegetahli   Butter.     P.  Jean.     Monil 
1890   ;lti,  IN.,     I II '.i. 

v     under  Will  ,  pa 


PATENTS. 

.•)»  Improved  Protest  for  /A,  Production  of  Dry  Extract 
•  I,,,     il.  Barotte,  Paris,  Prance.     Eng. Pat.  19,882, 

I irnbei  I",  I 

I,,,  roasted  and  finely  groand  coffee  is  introduced  into  ;i 
jacketed  cylinder  connected  \rith  a  copper  condensing 
|il,.i.  |  the  oylindei  i-  rotated  during  the  process,  and  is 
heated  by  passing  superheated  steam  mi"  the  jacket.  A 
vacuum  is  maintained  in  the  sphere  and  eylindei  until  the 
temperature  "i  1 1,.  lattei  reaches  160  .  after  which  the 
ire  is  allowed  to  increase  rapidly,  and  when  there  is 
,,i,l\  hi  cm.  "i  raouum  Ihe  Bteam  i-  -In"  "II  and  the 
apparatus  lefl  t"i  live  "i  len  minutes  until  the  ti  mpi  ratun 
i  .  i,,  "i"  t'  ;  :it  iln-  poinl  cold  watt  i  is  at  once  injected 
mi.,  th.  jacket. 

I  u.  distillate  i-  tillered  and  mm.,  i  li  d  in  suitable 

proportion  to  a  pulverised  extract  of  the  residual  coffee  in 
tli..  cylinder,  prepared  by  throwing  the  residual  coffee  into 
hut  distilled  uiit.i  null  .  raporating  tl  thus  obtained 

in  vacuo     Tin-  mixture  is  finally  dried  in  wicmo  cither  by 
.mil  tin-  resulting  powder  is  c  tilt  'I 
I    i ,    i 


Improvement*   in  or  Connected  with  the  Manufacture  of 

Oil-Cakt      I    i     Calthorp,   Liver] I      Eng.  Pat.  1471, 

January  28,  1890.     Bd 
The  object  of  tlii-  invention   i -  tin-  improvement  of  hard- 
pressed  "il  i  ake  as  a  cattle  r I     The  cake  is  eithei  sti  amed 

•  •I  soaked  in  some  vapoui  oi  liquid  and  subsequently  dried  j 

or  it  may  be  Oral  broken  up  bj  :i  drj  or  irel   method,  and 

.    n  uli  ..I  n  ii houl  the  addil ion 

"I  suhsl  ui. .-  to  moisti  ii  and  n  ndor  il  adhesive.  -  \.  (1.  B, 


Improvement*  in  thi  Treatment  oi  Regeneration  <>(  Yeast 
to  hi  used  in  i ht  Proa  oj  Bread^making,  ana  in  the 
Preparation  oj  Pa  l<  and  Dougi  <  ooks  and 

'.  I  In.. 

Pal      -  il     \l..i.  hit,  1890      <■./ 

Ii  i   t idi  i    tin    yensl   as   supplii  ■!   la 

active,  thi  i  rude  yea  i  is  made  into  a  thin  cream  with  water 

at  about  7"      I""   1   ,  and  i  syrup  made  from  malted  barlej 

i  mill.  .I il  i-  M.I.I.  .1      I  his  i-  allowed  t"  stand  for 

one  hour,  and  ii    i-  then   mixed  with  paste  oi  dough, 
ii-  i-  u~ii.il  in  the  ordinal]  proct    ■  i  mployed  by  bakers,  .\. 

The  inventoi  claims  thai   bj  ihi ibod  "i   workiny  thi 

ycaal  work*  quickci   and   ■   bread    is   produced   which  will 

remain  fre  li  ind    weel  foi  a  I i  period  llinn  bread  madi 

m  ilu Unai \   .  ■>       \    L.  8, 


.In  Improved  Preparation  of  Pood  for  Animals,  Game, 
and  Poultry.  K.  Wylam,  London.  Eng.  Pat.  14.117, 
September  IS,  1890.    to*. 

Thi  olaim  in  this  patent   is  for  ii rporating  the  nuts  the 

prodnct  of  Arachis  hypogcea  I..  (Mat.  ord.  LeguminosaO 
with  any  other  ingredients  which  are  usually  used  in  making 
food  for  dogs,  &c.  One  part  of  the  nuts  by  weight  to  16 
parts  of  the  other  ingredients  a*  a  whole  by  weight,  is 
recommended.  —  A.  ti.  B. 


Improvement*    Relating  to  In*  Preservali  ad  and 

n    Substances,  an. I  to  Apparatus  therefor,     (1     I' 

I!,  .li, -m.    London.     From    I      Schramm,  I  barlottenburg, 

.in.l   k.  Chechong,  Berlin,  Germany.     Eug.   Pat.  16,862, 

I  Ictobcr  I  I.  1890,     'J 

Thi  bread  is  packed  whilst  hoi  in  tins,  which  are  afterwards 

l lically  sealed.     The  packiug    is  preferably  performed 

in  an  air-light  chamber  continuous  with  the  oven,  in  which 
case  the  tin-  are  first  sterilised  by  drawing  the  bol  ail  from 
i  uli,  i  wise  the  loavi  -  are  plai  ad  in 
the  tins  whilst  hot,  the  air  is  pumped  oul  "i  the  tins  and 
l  in.  or  air  saturated  »itli  moisture,  allowed  in 
enter  before  the  opening  is  sealed.-    \  t.    i; 


Improvements  in  Baking  Powders  and  like   Preparations. 
B.  Willcox,    London.     Prom   "The  Rumford   <  hi 
Works,"!    s  a.    Bug. Pat.  17,245,  October 28, 1890.    Bo*. 

1 1  i-  customarj  in  the  preparation  of  baking  powders  to 
dilute  Ihe  bicarbonate  "i  soda  and  dry  acid 
used  »itli  some  inerl  substance  such  a-  starch,  Bour,  or 
other  >li\  powder.  I  orn  starch  is  the  substance  usually 
used  n-  a  diluent.  Baking  powders  mixed  «itli  corn  Btarch 
deteriorate  when  exposed  t"  the  air,  owing  t"  the  absorption 
of  moisture   which  causes  u  reaction  between  the  alkaline 

carbonate  and  the  acid,     The  invention  is  t,.i  the  pur| 

this  d<  i,  ii, . i. in. .n  i,.    i hi    I.  .    of  a  dilueni 
a  sail  of  a  fatty  scid  with  an  inorganic  base. 
\u,..ir;    sui  li    salts    .ill  .urn    Bti  irate    .-    the   pre] 

1    •  one  of  those  suitable  for  a  diluent — II  5,  P 


\  Improved  t      »  Pre  lucts,  and    /' 

faeturing   thi     same.     B.   G.    Hndnut,    Indi 
Eng.  Pat.  t7.f-'7    Oct  bei    II,    1890.    (Internat.  Oonv. 

April  :..  1890.)      6o*. 

rn   is  made  into  hominy   and  separated  from  offal. 
The  hominy  I,   and   pai ti  I  « iili 

-i  am      One  of  two  processes  is  then  followed;  the  partly 

cooked  li in>  i-  either  passed  through  rolls  and  afti  i 

thi   produi  i  i-  in  tl  iki  s,  or   tir-t  dried 
an, I    then   passed   through    the   rolls,   the    product    being 

in      i  ii.  products  are  ns<  .1  for  t i  oi  bn  « inp. 

—A.  G    B 


.Yiici.i   Improved  Corn  i     «  Products  and  Method  for 

Manufai  turing  thi    same.     \\    P.  Thon 

i I      Lankoff,    i>.  troit,    U.S.A      I  ng.    Pal    19,457, 

Nov<  mil.  i  29,  1890      Id. 

liu    cereal  in  its  dry,  raw,  oi  i lal  oondition  is  Brushed 

mi"  coarse  meal,  the  bulls  and  other  impurities  re red, 

and  thi  meal  i  object)  d  to  a  "drawing  compression,"  without 

heat,  between  smooth  rollers, ■  of  which  travels  faster 

than   the   other.     The   resulting   product  i-   a   light,  thin, 

curled  film  with  a  large   surface,     li   has  heretofore  been 

i\  I,,  -t.ain.  soak,  "i  soften  the  cereal  meal,  whereby 

some  "t  the  strength  thereol  has  I n  l"-t  ;  moreover,  when 

th.    rollers  are  hot   the  surface  ••!  the  crushed 

I-,  ,l   and    glased    is   to   i»    less   soluble.     \U   tin-  new 

method  ill,   maximum  solubility  i-  ru-uriil.--A.  Li.  li. 
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(jSO— sanitary  chemistry. 

The'Treatmi  nl  of  Si  wage.     G.  E.  Davis. 
Set  pagi  s  221  —  227. 


77tr  Analysis  of  the  Ai 


of  Large 
1891,  91. 


Cities.     Industries,  10, 


The  question  of  air  pollution  is  being  taken  up  in  earnest 
in  Manchester.  Certainly  the  smoky  ctltidition  of  the 
atmosphere  of  our  large  cities  has.  in  conjunction  with  Fogs, 
been  brought  prominently  forward  during  the  long  frost, 
.mmI  any  movement  which  lm^  for  its  object  the  miuimising 
of  the  evil  has  our  hearty  support.  The  late  Dr.  Angus 
Smith,  in  his  book  on  "  Air  and  Bain,"  gave  a  resume  of 
the  large  amount  of  work  he  bad  done  in  connexion  with 
air  analysis,  but  not  much  attention  seems  to  have  In  i  ii 
given  to  the  subject  inreeent  years.  Much  remains  to  be 
cleared  up  as  to  the  origin  of  fogs,  although  a  good  ileal  of 
attention  has  been  paid  to  the  matter  by  Aitken,  whose 
papers  have  appeared  in  the  Philosophical  Magazine,  It 
was  thought,  therefore,  that  a  systematic  series  of  analyses, 
carried  out  al  different  points  of  a  large  citj  at  the  same 
time,  would  give  valuable  information  as  to  the  chief  causes 
of  pollution,  and  to  this  (.-nd  a  chemical  sub-committee  has 
been  appointed  by  the  Town  Gardening  Section  of  the 
Manchester  Field  Naturalists'  Society.  The  committee 
consists  of  Dr.  Bailey,  Dr.  Cohen,  and  Mr.  P.  J.  Hartog, 
B.Sc.,  of  the  Owens  College  Chemical  Stall,  and  Dr.  Tathani, 
Medical  Officer  of  Health  for  Manchester.  A  subscription 
Ijst  was  opened  to  defraj  the  eost  of  apparatus,  Sec,  and 
about  2007.,  the  sum  required,  has  been  rai  ed 

I'lii    analytical    scheme   is    a    very   comprehensive   oni 

the  observations,  which  are  to  be    made  at  seven  din I 

stations  in  Manchester  and  Salford,  are  intended  to  afford 
definite  information  on  the  following  points:— 

1.  Thr  composition  oi  the  air  in  densely  populated  as 
compared  with  thinly  populated  districts. 

2.  The  nlatiou  between  atmospheric  impurities  and 
prevalent  sickness  and  mortality. 

3.  Amount  ami  distribution  of  uoxious  ingredients 
specially  injurious  to  plant  life,  e.g.,  sulphurous  acid. 

4.  The  extent  to  which  smoke  and  noxious  gases  are  due 
to  (70  dwellings;  ft>\  factories. 

5.  Nature  of  fog,  and  the  chemical  character  of  the  air 
during  the  prevalence  of  fogs. 

At  a  meeting  of  the  Society  on  the  7th  instant  Dr.  Bailey 
reported  that  their  investigations  had  been  commenced. 
They  had  found,  he  said,  that  the  snow  carried  to  the 
ground  large  quantities  of  sulphuric  aud  hydrochloric  acids, 
and  also  some  of  the  elements  of  sewage.  The  depositions 
on  leave's  collected  at  the  various  observing  stations  were  in 
amount  directly  as  the  population,  aud  the  greatest  injury 
to  plant  life  was  found  to  be  due  to  the  emanations  from 
dwelling-houses.  They  estimated  that,  in  one  day,  two 
tons  of  "  blacks  "  and  3cwt.  of  sulphuric  acid  were  deposited 
per  square  mile  of 'the  city  area  The  above  figures  are 
sufficient  to  show  that  much  interesting  and  valuable 
information  may  be  looked  for  when  the  final  report  of  the 
committee  is  issued.  On  similar  lilies,  a  committee,  witli 
which  the  names  of  Professor  Oliver,  of  University  College, 
London,  and  Mr.  Scott,  the  botanists,  are  associated,  has 
been  appointed  in  London,  the  initiative  being  due  to  the 
Royal  Horticultural  Society. 


PATENTS. 
An  Improved  Method   of  Xilrogenising  Substances  in   the 
Manufacture     of  Manures     ami   fur     oilier    Purposes. 
H.  Fewson,  Buckingham.    Bog.  Pat.  2O,07G,  December  13, 
1889.     S</. 

S<  <■  under  XV. ,  page  26  t. 


Improvements   in    Furnaces  for  Burning    Tan    and  other 
Refuse  Material.    C.  A.  Brown,  Exeter.     Eng.  Pat  1170 

January  22,  1800.      6d. 

See  under  I.,  page  239. 


Improvements   in    the  Treatment    of  Night-Soil  and   such 

like    Noxious    Matters,    and    in     Apparatus  therefor. 

E.  W.  Cracknell,  Sydney,   New  South  Wales.  Eng.  Pat. 
17,687.  November  i.  18110.      s./. 

The  mixture  of  rubbish  and  night  soil  is  screened, 
disintegrated,  dried  and  converted  into  poudrette.  Tin 
larger  substances  and  such  as  resist  disintegration  are  burnt. 
All  the  machinery  or  chambers  containing  the  same  are 
connected  by  pipes  t..  a  central  exhaust  tan  which  passes 
the  vapours  and'gases  to  the  ash-pit  of  the  furnace  where 
they  arc  consumed.  The  claims  are  for  the  arrangement 
and  construction  of  machinery,  and  the  method  of  collecting 
and  burning  noxious  vapours ;  these  are  severally  set  forth 
in  the  drawings  accompanying  the  specification, which  must 
he  consulted  for  details. — A.  ( I   I:. 


(C)— DISINFECTANTS. 

Paris  Green  as  an  Insecticide.     Standard  Agricultural 
Reports,  Mar.  10,  1891. 

I    'In     most   important    sections    of   Miss   Ormerod's 

Annual  1;.  port  i    tliat  which  di  scribes  the  results  oi  expei 
mi  hi  ■  with  in  ectii  idi     i  .oi  i.d  ..in  i.i  .,  committee  appoint  d 

'"|"  growi  i      in    the    I.i     li.mi  district.     Tie-   mo  I 

effectual  agent  for  the  destruction  of  caterpillars  w 

green,  a  double  -alt  of  arsenite  and  acetate  of  copper. 
containing    about    28!     pel    cent.    "I    at  enic   and  over    32 

I t.  el   copper,  and,  therefore,  a  strong  poison  which 

should  he  used   with  great  caution  in  propei  dilution.     This 

HI     i   i    llei.le    I  |,l~    |.. lie     |„   ,    l,    ;,     I, null  Ml,      in      V,,,!,    |  ,,     ,,   l,l||    | , .  I -,    III  it 

been  tried  extensively  in  this  country.  Tin  Evesham  fruit- 
growers "ho   used  ii   last    vein   an-  almost   unanimous   in 

favo I     it.   and    although    u    is    a    pity    thai     some    less 

di is  preparation   has   uol    proved   equally  effectual   in 

killing  caterpillars,  the  need  ol  destroying  these  rapacious 
creatures  is  so  argent  that  fruit  growers  cannot  afford  to  he 
very  particular  as  to  the  means  adopted  for  getting  rid  of 
them.  Provided  the  Paris  green  i-  used  in  the  form  of 
paste,  and  not  in  thai  of  powder  (which  is  likely  to  be 
inhaled  hv  the  person  using  ii),  and  properly  diluted,  it  may 
he  applied  without  danger.  One  ounce  of  the  paste  should 
he  diluted  with   10  gallons  of  water  for  plum    trees,  and  with 

20  gallons  for  apples  or  pears,  and  applied  before  or  after 
the  blossoming  period.  This  solution,  sprayed  over  the 
trees,  is  fatal  to  caterpillars,  and  does  not  hurt  the  foliage, 
though  it  might  injure  the  blossoms.  Live  stock  should 
he  kept  out  of  orchards  for  a  few  days  after  the  tree-  have 
been  spray  ed. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

An  Improved  Arrangement  of  Roasting  Apparatus  for  the 
Incinerating  of  Blaek  Liquor  and  Spent  Sot/a  Lyes 
used  in  the  Roiling  of  Esparto  Grass  or  other  Fibrous 
Matter.  T.  Goodall,  Sunderland.  Eng.  Pat.  1087, 
January  21,  1890.     Sd. 

The  apparatus  consists  of  two  or  more  superimposed 
roasting  beds  or  hearths  upon  which  the  black  liquor  or 
spent  soda  lye  is  roasted.  At  one  end  of  the  hearth-  are 
placed  independent  fuel  grates  also  superimposed.  These 
grates  have  independent  lines  communicating  with  one 
common   main  fine  leading  to  the  chimney,  and   these   tines 
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are  fitted  with  dampen  in  snch  a  way  that  the  flame  and 
producti  "i  eombuation  ma;  be  led  from  any  of  the 
orei  the  roasting  hearths,  finding  their  exit  finally 

over  "i i  more  ol  the  grates  not  placed  in  connexion  with 

the  roasting  beds,  before  passing  to  the  chimney.  In  this 
waj  the  organic  volatile  matters  evolved  from  the  roasting 
hearths  arc  compli  tel)  burnt  before  entering  the  chimney 
(I,,,..  \t  the  end  ol  the  roasting  hearths  farthest  from  the 
grate  •  i-  built  a  burning  oil  chamber.  The  partially  roasted 
ash  from  the  hearths  i-  transferred  to  this  chamber  where  it 
,.  mains  until  complctel)  burnt,  the  gases  from  this  chamber 
passing   away   along   with   the  gases    from    the    hearths. 

containing  may  be  placed  ovei   the  top 

heart! ver  the  burning-off  chamber,  in  which  tanks  the 

sted  ana  c sentrated  by  the   I"  al   from 

the  chamber  and  hearth,  and  from  which  by  suitable  pipes 
,i   ,,,.,,  be  fed  into  the  toasting  hearths.    Or,  by  another 

ition,  in  additional  Hue  may  be  placed  al  the  end  of 
the  burning-ofl  chamber  farthest  from  the  roasting  beds, 
and   fitted  with   ■   dampet    so   thai   the  operation  maybe 

i,\  leading  all  the  gases  from  the  beds  over  the 
material  in  the  burning  on  chamber,  whence  thej  pass  awaj 
by  il  II    S.  P. 


An  Improvement  m  Boileri  used  in  tin  Manufaclurt  of 
Papei  I'lilf.  C.  D.Davies,  Manchester  From C. Kellner, 
\  ienna,  Austria.  Kng.  Pat.  2064,  February  B,  1890.  Id. 
Iviiin  of  coating  the  inside  of  boilers  used  in  the  acid 
processes  ol  manufacl  n int:  wood  pulp  with  sections  or 
segments  of  lead,  the  present  inventoi  lines  the  boiler  with 
.hi  acid  resisting  cement  such  a-  a  mixture  of  Portland 
• i  and  nand.  —  B.  J.  II. 


Improvement)  relating  to  thi    Treatment  of  Straw,  I 

Gran, and  othei  Vibrom  HateriaU  foi  the  Manufacture 
ol  Papei  andothei  Purposes,  and  to  Compounds  therefor, 
l  tpplcgnrth,  London.  Kng.  Pat.  2832,  February  21, 
1890.     r,.l. 

liu  inventoi  prepares  a  compound  by  boiling  together 
■■  i  .iii-ii--  soda,  boracic  acid  water,  kerosene  oil,  or  anj  other 
unctuous  or  spirituous  product  of  petroleum,  and  animal  f ;■  * 
or  oil   oi    vegetable   oil."      A    suitable    quantity    of    this 

■ 'Hiil ml    i-   added    to  the   caustic  lye  or  other  alkaline 

solution   in  which  the  straw   or  other   fibrous   material    is 

I l.-lv  .1.   I!. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Veratrine.     S-Strauskey.     Monatsh.  11,  482— 185. 

Some  yean  ago  the  author  commenced  an  investigation  of 
the  alkaloid  veratrine.  which,  since  it  was  studied  bj  Bosetti 
i  Ixch.  fttr  Pharm.  1883,  81),  has  received  but  little  atten- 
tion; the  results   of   his   unfinished   experiments  are  now 

published  on  ai unt  of  the  recent  appearance  of  a  paper  by 

Vhrens  (Ber.  23,-"""  2707;  this  Journal,  1890,  1060)  on 
this  subject. 

Veratrine,  obtained  from  Merck  and  purified  by  Schmidt 
and  Koppen's  method  (Annalen,  185|  224)  is  very  readily 
soluble  in  warm  xylene  and  glycerin,  and  in  cold  aniline 
carbon  bisulphide,  ethyl  acetate,  acetone,  chloroform,  and 
amyl  alcohol,  but  it  is  only  sparingly  soluble  in  hot  light 
pi  troleum. 

According  to  Bosetti,  the  commercial  alkaloid  is  a  mixture 
nf  crystalline  veratrine  with  veratridine ;  the  former  is 
insoluble  in  water  and  is  decomposed  by  alkalis  into  ceridine 
anil  angelic  acid,  whereas  the  latter  is  soluble  in  water  ami 
18  decomposed  by  alkalis  into  veratroln  and  veratmm  acid 
(melting  point  179'5°).  The  author's  experiments  gave 
results  complete!)  in  accordance  with  those  obtained  by 
Bosetti. 

When  the  mixture  of  bases  (veratroln  and  ceridine) 
obtained  by  boiling  the  alkaloid  with  alcoholic  potash  is 
fused  with  potash,  methylamine  and  pyridine  bases  are 
produced.  When  veratrine  is  ilistillcil  with  line  dust,  H 
fields  a  brown  oil  which  seems  to  be  a  mixture  of  pyridine 

bases  with  a  neutral  com| nd  which  has  an  odour  of,  bnl 

does  not  show  the  reactions  of,  veratrol.— F.  8.  K< 


ementi    hi    the    Manufacture  of  Manilla    Paper, 

.1     r,    .Mia  it. hi,  lliiwim.     in, m  I.    H    Beck,  New  \ml>. 

T.S  \       Eng    Pal    11,021,  .Inly  15,  1890,     *•!■ 
This  invention   rclati     to  ..   method  of   preparing  Manilla 
pnpi  i  which  may  In-  used  for  insulating  electric  win  s. 
I  I.,   hi. i.   .    in  i.i.i  mi. i  lengths  ..I    ii'.i  more  'I.'"   "'..  in 

li   i-  il ) l   ...it   bj  a   suitable  machine,  such  a-  an 

■■  oakum  devil,"  ami  packed  lightly  into  an  open  wooden 
At  ted  with  i  perforated  bottom  ami  fcteam  pipe  for 
heating.  Here  it  i«  macerated  with  a  solution  of  caustic 
soda  lor  'jn  limirs  in  longer  if  necessary  until  the  fibres  are 
cnsilj  separated  bj  slight  pressure,  li  i-  then  gently 
"beaten  foi  five  to  seven  limn-,  ami  the  alkaline  liquor 
removed  by  washing.  Tim  pulp  i-  then  made  int..  paper 
without  sizing,  preferably  on  a  cylinder  machine      l    ■'    H 


^Communication  from  til*  Pharmaceutical  Laboratory  of 
tin-  Botanical  Garden  of  Bruitenzorg  {.turn).  M. 
(,.. -hull.    Hit.  23,  8587— :ia."i". 

i  ...  aT.nk,  hi  alkaloid  found  in  the  leaves  of  Carica 
papaya  L ..  ma)  1'.'  obtained  bj  extraction  with  alcohol, 
chloroform,  or  ether.  In  the  lattei  solvent  ii  appears  to  be 
inon-  readily  dissolved  from  tin-  leaves  than  after  it  has 
been  separated  in  the  crystalline  state,  ft  occurs  in  largest 
quantity  in  the  young  leaves,  from  which  ""-'."i  per  cent,  of 
tin-  alkali, nl  maj  In'  obtained.  From  the  Bouillons  of  ii- 
salls  tin-  alkaloid  is  completely  precipitated  by  sodium 
carbonate  :  it  i-  also  insoluble  in  potash  solution.  It  ia 
precipitated  bj  the  following  reagents: — Mayer's  reagent 
and  iodine  solution  (1  in  800,000);  phosphomclybdic  acid 
(I  In  75,000);  picric  acid  (1  in  30,000):  gold  chloride 
(I  in  25,000)  :  tannin  and  potassium  sulphocyanide.  No 
colourations  are  produced  hy  strong  mineral  acids,  It  melts 
at  1 1  .'i  ,  ami  volatilises  partly  nndecomposed. 

h  i-  a  vegetable  poison,  which  art-  npon  the  heart.  The 
fatal  dose  tor  Bufo  tnelanosticus  schw,  (which  is  used  in 
the  |.l.i..  of  a  frog  I'm  physiological  investigations)  is 
ii  012  grm.,  thai  for  a  fowl  0*200 grm.  With  acids  it  forms 
wcll-crystallisablc  -alt-.  The  hydrochloride  is  soluble  in 
water,  ami  crystallises  in  beautiful  shining  needles,  The 
base  dissolves  in  100,000  parts  of  water,  ami  has  a  bitter 
taste, 

P., a, I,  I.  i.im  substance  obtained  from  tl»  bark  of  ihc 
unit  i.i  Uerrit  (Pongamia)  elliptica  Benth,  is  the  active 
principle  of  the  decoction  used  in  Java  for  killing  fish,  It 
contains  no  nitrogen,  and  i-  not  a  glucosidc,  It  dissolves 
nailih  in  alcohol,  ether,  chloroform,  amyl  alcohol,  &c,  but 
vcrj  sparingly  in  water.  It  commences  in  mcll  at  61  ,  ami 
decomposes  at  160  .  Fused  with  potash,  salicylic  and 
protocatechuic  acids  are  formed.  It  has  not  been  obtained 
in  the  crystalline  condition,  ami  its  preparation  in  the  purs 
-late  i-  ver)  difficult.  The  roots  contain  aboul  2-5  to  3  per 
cent,  of  the  in       The  alcoholic  solution  ha-  a   sliebtli  acid 


i.iiL'Miv  description  of  tin  -•■  n  -  Rorsb 

Veralag  ran  hot  niMlrrroek  nanrilc  plnnti  nstolTenvnii  Neilerlandsch- 
lull--,    it  ii:,\i  i  Land's  Drukkery,  1890. 
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reaction,  has  an  aromatic  taste,  and  destroys  the  sensitiveness 
of  the  tongue  for  some  hours.  One  part  in  5,000,000  of  water 
acts  instantly  on  large  fish. 

Pachyrhizid,  a  substance  closely  analogous  with  Derrid, 
is  obtained  from  the  seeds  of  Pachyrhizus  angulatus  Rich. 
A  decoction  of  this  substance  in  125,000  parts  of  water 
caused  death  in  the  case  of  ophiocephalus  javanicus  very 
quickly.  It  is  unaccompanied  by  any  tarry  substance,  and 
may  be  obtained  in  the  pure  state.  Its  solubility-  and 
melting  poiut  correspond  with  those  of  derrid. 

Erythrina  (Stenotropis)  Broteroi  Hassk  contains  an 
alkaloid  in  the  bark,  which  is  soluble  in  ether.  The  sulphate 
crystallises  from  the  concentrated  aqueous  solution.  With 
mercuric  chloride,  gold  chloride,  platinum  chloride,  potas- 
sium sulphocyanidc,  potassium  dichromate,  picric  acid, 
iodine,  and  tannin,  it  forms  precipitates.  From  the  seeds  of 
Erythrina  (flypapAorus)  subumbrans  Hassh  another 
poisonous  alkaloid  has  been  separated. 

Cassia  glauca  Lam  contains  a  glucoside  in  its  leaves. 

The  seeds  of  Crotolaria  retusa  L.,  and  the  seeds  and 
leaves  of  Crololaria  striata  L.,  contain  an  alkaloid,  aud 
the  leaves  of  the  first  named  contain  a  large  quantity  of 
indicau. 

The  seeds  of  Milleltia  atropurpurea  Benth  contain  a 
glucoside,  the  properties  of  which  are  somewhat  similar  to 
those  of  saponin. 

The  bark  of  Acacia  tenerrima  Jungh  contain   an   amor 

phous  alkaloid  of  bitter  taste  soluble  in  ether  and  chloroform. 

From  the  leaves  of  Albizzia  saponaria  Bl.,  cathartinic 

acid  has  been  separated  ;  the  seeds  and  bark  contain  saponin. 

Several  members  of  the  natural  order  Pithecolobium 
Endl.  contain  alkaloids. 

The  bark  of  P.  bigeminum  Mart  contains  0'  8  per  cent, 
of  an  amorphous  non-volatile  alkaloid,  which  forms  crystal- 
line salts.  It  is  readily  soluble  in  chloroform  and  ether, 
and  is  precipitated  by  alkalis  from  the  solutions  of  its  salts  ;i. 
a  heavy  yellow  oil.  Shaken  up  w  ith  water,  it  forms  a  milky 
liquid,  which  possesses  a  burning  taste,  and  reacts  with  the 
usual  reagents  for  alkaloids.  Mayer's  reagent  gives  a 
definite  reaction  with  a  proportion  of  1  in  200,000,  and 
picric  acid  gives  a  definite  reaction  with  1 :  100,000.  Sub- 
cutaneously  injected  to  fowls,  it  rapidly  stops  the  heart's 
action,  aud  fish  are  destroyed  in  a  solution  of  1  :  400,000. 
It  also  acts  strongly  on  the  mucous  membrane. 

The  bark  of  P.  soman  Benth  contains  a  body  very  similar 
to  sapotoxine. 

The  seeds,  bark,  and  traces  of  Melodinus  laevigatas  Bl. 
contain  an  alkaloid,  which  occurs,  however,  principally  in 
the  seeds.  It  reacts  readily  and  in  minute  quantity  with  the 
usual  alkaloid  reagents,  and  with  Erdmanu's  and  Fronde's 
reagents,  potassium  dichromate,  chlorous  acid,  &c. ;  it 
dissolves,  forming  a  beautiful  green  solution,  which  changes 
to  deep  blue,  and  finally  an  orange  colouration.  The 
alkaloid  is  decomposed  by  warm  dilute  mineral  acids,  and 
is  poisonous. 

From  the  bark  of  Leuconotis  eugenifolia  Dec.  a  crystal- 
line alkaloid  may  be  separated,  which  is  soluble  in  ether, 
is  a  fairly  strong  poison,  and  reacts  with  the  usual  alkaloid 
reagents. 

From  the  bark  of  Hauwolfia  canescens  W.  04  per  ceut. 
of  an  alkaloid  lias  been  separated  with  ether.  A  blue- 
fluorescing  substance  has  also  been  obtained  from  the 
same  source.  The  alkaloid  gives  a  blood-red  colouration 
with  nitric  acid,  which  is  a  beautiful  and  delicate  reaction. 

Other  members  of  the  family  Ramcolfia  family  II. 
serpentina,  II.  trifnliata,  II.  spectabilis  and  R.  madurensis, 
also  contain  the  same  alkaloid. 

Ill  the  bark  of  Ilunteria  Corymbosa  Ro.rb.  a  crystalline 
alkaloid  is  present,  which  forms  crystallisable  salts,  reacts 
delicately  with  the  usual  alkaloid  reagents,  and  is  specially 
characterised  b}'  giving  a  blue  colouration  with  Frmann's 
and  Fronde's  reagents.  It  has  a  strong  paralysing  action, 
and  a  solution  1  :  10,000 has  a  sharp  burning  taste. 

A  crystalline  alkaloid  is  present  in  the  bark  of  Pseudo- 
ehrusia  glomerata  Bl.  It  is  soluble  in  ether,  and  possesses 
poisonous  properties.  There  is  also  a  blue  fluorescing 
substance  present. 

From  the  bark  of  several  varieties  of  the  (Javan) 
Oehrosia,   O.  Lactaria  acuminata,  Acheringx  and   Coc- 


cinea,  three  alkaloids  have  been  separated.  (1.)  Soluble 
in  ether,  colourless  and  crystalline,  and  acts  on  the  heart. 
(2.)  Insoluble  in  ether,  soluble  in  amyl  alcohol,  and  which 
may  be  separated  by  means  of  its  mercuric  chloride  salt. 
(3.)  The  alkaloid  which  is  also  found  in  the  varieties  of 
Raitwoljia,  Psendochrosia,  Kopsia  BL,  Alsloniu,  and 
Voacanga  (Orchipeda)  Fatida,  and  which  crystallises  in 
brownish  yellow  plates.  It  dissolves  in  dilute  acid,  forming 
an  intense  brown  coloured  solution.  It  is  readily  soluble  in 
chloroform,  less  soluble  in  ether,  which  solution  has  a 
beautiful  blue  fluorescence,  and  reacts  very  delicately  with 
metallic  salts  and  other  alkaloid  reagents.  This  alkaloid  is 
present  in  the  seeds  of  Kopsia  flacida  Bl. 

The  bark  of  Voacanga  (Orchipeda)  Fatida  contains, 
besides  the  alkaloid  just  named,  a  second  alkaloid,  soluble 
in  ether. 

The  kernel  of  the  seeds  of  Cerbera  Odollam  Hamilt 
contains  an  active  principle,  Cerberin,  which  is  neither 
nitrogenous,  nor  is  it  a  glucoside.  It  crystallises  well,  is 
insoluble  in  water,  soluble  in  alcohol,  chloroform,  glacial 
acetic  acid,  and  in  "  80  per  cent."  ether.  It  melts  at  1G5°. 
With  sulphuric  acid  it  gradually  forms  a  beautiful  violet 
colour  ;  has  a  burning  but  only  slightly  bitter  taste,  and 
is  very  poisonous. 

From  several  members  of  the  natural  order  Lawacex 
an  alkaloid,  Eaurotefanine,  has  been  separated.  It  is 
readily  soluble  ill  chloroform,  less  so  in  ether ;  sodium 
carbonate  precipitates  it,  whilst  excess  of  sodium  or 
potassium  hydroxide  redissolves  it.  It  is  precipitated 
by  the  usual  alkaloid  reagents.  The  freshly  prepared 
alkaloid  commences,  after  a  few  days,  to  crystallise  out 
in  stellate  groups  of  needles.  Very  small  quantities  of  the 
base  form  a  dark  indigo  blue  solution  with  Frdmann's 
reagent.  With  sulphuric  acid  it  forms  a  weak  rose-coloured 
solution,  with  nitric  acid  a  red-brown  coloured  one.  Its 
toxicological  action  is  very  similar  to  that  of  strychnine. 

Hydrogen  cyanide  has  been  found  either  free  or  com- 
bined in  Gymnema  latifolium  Wall.,  in  Pygium  parciflorum 
T.  el  B.,  and  P.  latifolium  Miq.,  in  the  fruit  of  Lasia 
zollingeri  Schott,  in  the  leaves  of  Cyrtosperma  Merkurii 
Hassh,  in  the  leaves,  seeds,  and  fruit  of  Pangium  ednle 
Reimc,  aud  in  several  varities  of  Hydnocarpus. — J.  W.  L. 


German    and    Turkish    Rose-Oils.      Poleck.      Her.     23, 
3551—3355.     (Compare  this  Journal,  1891,  63.) 

Ox  fractional  distillation  German  rose-oil  yields  at  first 
about  5  per  cent,  of  ethyl  alcohol,  but  no  trace  of  terpenes. 
When  free  from  stearoptene  the  bulk  of  the  oil  distils  over 
between  1)0°  aud  120°  C.  under  a  pressure  of  14  mm. 
The  elceoptene  thus  obtained  boils  at  215°  C.  Turkish 
rose-oil  behaves  similarly.  Both  eloeopteues  are  slightly 
levo-rotatory  and  have  the  following  specific  gravities  ; 
that  from  German  rose-oil,  0-8837  at  11"C.;  from  Turkish, 
0-8813  at  12°  C.  Their  composition  is  expressed  by  the 
formula  C^HjgO ;  no  body  of  the  formula  C^HoqO  could 
be  detected.  The  substance  ClnHI30  is  a  primary  alcohol 
possessing  two  ethylene  linkings.  liy  oxidation  the  corre- 
sponding aldehyde,  C,nH10O,  and  acid,  CU1HI(,0.,  are  obtained. 
Phosphorous  pentoxide  and  zinc  chloride  abstract  water 
from  the  elceoptene  and  convert  it  into  a  mixture  of  two 
terpenes,  of  which  the  higher  boiling  point  one  exhibits 
strong  dichroism  when  the  temperature  of  dehydration  is 
allowed  to  exceed  0°  C.  Strong  oxidising  agents  convert 
the  elceoptene  into  acetic,  formic,  carbonic,  and  oxalic  acids, 
and  a  trace  of  some  higher  carbon  acid.  Chemically 
speaking,  the  volatile  portion  of  rose-oil  closely  resembles 
gerauiol,  which  Seinmler  obtained  from  Indian  geranium- 
oil  (this  Journal,  1890,  889,  1145).— H.  T.  P. 


Indian  Geranium-Oil ;  Geranaldehydc  and  Geranic  Acid. 

F.  W.  Semmler.  Ber.  23,  3556— 3557. 
Bv  oxidation  with  bichromate  mixture  gerauiol  is  converted 
into  geranaldehyde,  and  from  the  latter  geranic  acid  is 
best  prepared  as  follows:  13-5  grin-,  of  silver  nitrate  are 
precipitated  with  baryta  water,  the  precipitate  is  well 
washed  and  treated   with   ammonia   until   only   very  little 
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i..  left  undissolved.  The  ammooiaeal  solution,  measuring 
about  500  cc,  i-  gradually  added  t"  an  emulsion  of  fi  urnis. 
of  geranaldehvde  in  500 cc.  "f  water,  about  two  hours  being 
taken  fur  ill.  operation.  The  mixture  is  then  slightly 
acidified  with  phosphoric  acid  and  steam-distilled.  The 
distillate  is  mixed  with  an  excess  of  sodaand  evaporated 
to  dryness.  The  residue  is  extracted  with  boiling  absolute 
alcohol,  the  alcoholic  solution  is  filtered  end  evaporated  t" 
dryness.  Finally  the  residue  is  redissolved  in  water  and 
treated  with  silver  nitrate,  which  precipitates  the  insoluble 
surer  sab  of  zeranic  acid,  <  ,.11,,"  .Ag.  The  free  acid 
forms  a  thin  oil,  the  properties  of  which  will  be  described 
in  a  later  paper.     (  Also  see  this  Journal,  i  890,  889, 11 15. 1 

—  II.  I .  P. 


.1  Phenol-Sulphonic  Avid  derived  from  Camphor. 

p.t  azeneurc.    Compt.  Rend.  Ill,  743 — 745. 

I ,,,  authoi   has  recently  described  ii  neutral  compound  of 

imposition    C,H„O(OH),.S0^  obtained   bj    treating 

blorocamphor   with    sulphuric   acid    (Compt    Rend. 

110,71'.'  and  '."'.I  ;  this  Journal,  1890,  647  and  853),  and 

named     amethylcamphopheuolsulpbonc,     because     in    it  ^ 

formation  from  camphor methyl  group  i-  eliminated. 

An  acid,  which  tin-  author  calls  Amethylcamphophenol- 
ndphohic  .1././.'  ,H,jO(OH) . SO,H,  and  which  is  isomeric 
with  tin-  sulphone,  ha-  now  been  obtained. 

Vmethylcamphoptienolsulphonic  acid  i-  a  colourless  Acid 
syrup  ami  behaves  in  some  respects  like  tannic  acidj  it 
precipitates  gelatin,  quinine,  cincbonine,  brucine,  and 
Irycnnine  (bnl  not  morphine)  from  their  solutions,  and  it 
reduces  boiling  solutions  "f  the  chlorides  of  gold  and 
platinum,  and  also  ammoniacal  solutions  of  silver  nitrate. 

— V.  S.  K. 


PATENTS. 

//;,;.,„.../    Meant  and  Applii  ''"    Production  of 

/•„,,    Carbonii    Oxidt    Gat.      T.    William-.    London. 
Kng.  Pat.  19,096,  November  27,  '<  - 
Tun   is  an   improved   arrangement    of   tanks,   pipes,  and 
machinery  with  an  improved  vacuum  pump    o  as  to  enable 
,  bon  monoxide  to  !"■   product  d  illy  and 

continue  i   othej  fui  1-  i  and  il 

abw  the  separation  of  hydrogen  from  carbon  monoxide. 
i  uproot  chloride  is  need  to  absorb  the  gas,  the  solution 
being  re-utilised  after  expelling  the  carbon  monoxide.  The 
the  liquid  solotion  is  controlled  bj  the  pressure  of 
the  ■.' 

•  i  tain  fuels  require  the  use  of  salts  "f 
iron  i"  ensure  thi  i  ffioienl  operation  of  the  cuprous 
solution. 

ompanied  bj  drawings.     I ».   i.B. 


Improvements  in  Obtaining  0  I       '»•"»  Atmospheric 

\    Longsdon,  London.     From  V.  Salomon,  l--.ii. 
G<  rmany.     I  ng    Pat  6553,   Vpril  29,  1890.     la*. 

Tm     process    consists    "in    beating    ■    mixture   of    Usui 

i loxida  and  alkaline  earth,  lime,  t"i  example,"  to  ■  red 

heal  in  ■  retort,  whilst  air  i-  passed  over  it    Oxj 

■  d,  ami  lead  i \i.l.  and  plumbatc  of  lime  an  formi  .1 

i  in  passing  carbon  this,  after  the  tempi 

baa  been  allowed  t.>  fall  to  ■  certain  point,  oxygen  is  given 
i. IT  and  the  carbonic,  acid  is  absorbed  \i  first  the  oxygen 
given  "IT  i"   n.aih  i Afterwards  some  carbot 

..fT  with  it.  ami  this  i-  removed  by  absorbing  it  with 

lime    or    earl at  i      I  he    mixture    of 

carbonate  and  lead  monoxide  remaining  in  the  retort  is  then 
reheated  and  treated  with   air,  when  the  carbonic  acid  is 
expelled  and  oxygen  again  absorbed     t  >r  tin-  carbon 
can  I"'  expelled  with  a   mixture  "I  aii   an. I    steam.     The 

grcntai  part  of  the  carl >  id  can  be  recovered   i"i  use 

again.    •  Ithea  metallic  oxides,  n-,  foi  instance,  the  oxides  "f 

mese,  maj  be  nsed  insfa  "i  ot    Ii  > A  but  the 

uxpnlsion  of  the  oxygen  is  not  so  easj  as  in  I 

•  ml. in. ill. .n.  —11    >.   P. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

Siliceous  Earths  in  Barbadoet.     Board  ol  Trade  Journal. 

In  tin-  middle  portion  of  the  Oceanic  series  beds  of  white 
Kadiolarian  earth  <«<-ur.  which  an-  of  exceedingly  liu'lii 
specific  gravity,  and  are  almost  purely  siliceous.  Such 
beds  occur  at  Springfield,  on  Joses  Itiver  estate,  mi  Melvm'a 
HIM  at  Mount  llillaliv.  and  below  the  Spring  estate.  This 
earth  is  now  inn-.-  a-  a   boiler  covering  or  felting  through 

the  British  West  Indies I  in  the  most  important  works  of 

British  Guiana,  The  writers  ure  aware  of  the  existence  of 
extensive  deposits  "t  similar  mat. -rial  elsewhere  in  the  West 
Indies. 

Another  use  for  these  siliceous  earths  i-  a-  a  substitute 
for  kieselguhr  in  the  manufacture  of  dynamite,  ami  die 
characters  of  some  of  tin'  Barbadian  samples  appear  to  be 
admirably  suited  for  thi-  purpose.  \  third  use  t"  which 
these  light  siliceous  earths  can  1"'  put  is  the  preparation  of 

polishiug  powders,  and  their  freedom  Fr all  grittj  matter 

make-  them  peculiarly  suitable  for  tin-  purpose. 

Thej  might  also  !><■  nsed   in   the  manufacture  of  sodium 

silica! ace i  of  tin-   easj  solubility  of  the  -ilieu  they 

contain.     Lastly,  thej    have   been   used  with   considerable 

advantage  for  a derating  Ihc  filtration  ••!  saccharine  liquids 

in  filter  presses. 

PATENTS. 

.1//  Inij'i ."  '  if  Machine  for  Compressing  Gunpowder  into 
Carlridgi  Form.  W .  Ii.  Flint,  Wandsworth,  and  H.J. 
Michell,  Chiswick.    Rng.  Pat.  November  15, 1689.    1-    id. 

I a.Tiimn  or  apparatus  constructed  according  to  tlii- 

inventiou  arts  throughout  in  all  its  operations  in  an 
automatic  and  continuous  manner.  "  The  powder  pa 
from  a  hoppei  to  ■  measure,  the  measure  at  the  proper  time 
delivers  the  powdec  through  passages  into  ■  [■  wining 
chamber,  the  bottom  of  which  has  been  closed  by  the  rising 
of  an  underneath  plunger;  an  upper  plunger  then  descends 
a  set  distance  and  subjects  the  powder  t.»  a  -light  eat ileal 
pressure    ""i     regulates   the   length   of  the    form    t.>    be 

I In... I  j  the  pressing  chamber  (the  Bides  of  which  are 

formed  of  moveable  jaws),  then  closes  in  and  subjects  the 
contained  powder  hi  great  lateral  pressure :  the  jaws  then 
to  open  and  the  lowei  plunger  descends  carrying  the 
formed  pellet  on  top,  from  whence  it  is  swept  into  a 
suitable  receptacle." 
The  specification  is  copiously  Uhistrated  by  drawings. 

—  W.  M. 

Improvements  in  th<-  Treatment  or  Preparation  oj  Nitrate 
of  Ammonium.  "The  Bobnrite  Bxploeives  Company, 
Limited,"  London)  C.  Roth,  Chariottenburg,  Germany  i 
and     W.     .1.     Ur-man.     (iathur-t.        King.     Put.     10,104, 

D mber  13,  1889.     Id. 

To  prevent  the  absorption  of  hygroscopic  moisture  by 
'  nitrate,  the  crystals  of  that  sal)  an  dried  bj 
heatin  to  80  I  ,  and  a  solution  of  nitrocellulose  "in  the 
various  nitro  and  chloro-nitro  compounds  of  benzene  or  of 
the  bensene  scries  of  hj  drocarbons  and  theii  -  "  i- 

then  | I  over  them,  the  mixture  thoroughly  stirred  and 

allowed  to  cool.     This  treatment  is  especially  advantageous 
win  n  the  ammonium  nitrate  i-  used  in  the  mannfai  I 
explosit  ■         II   •     r. 

Improvements  in  the  \fanufactvre  or  Separation  of  Am- 
monium Nitrate  and  Sulphate  or  ChUn  -     mmand 
Uueium.    C.  Both,  Charlortenburg,  Germany.    Kng. 

'in. in     Id,    1890.       Crf. 

Ammi.mi  m  nitrate  it  prepared  from  equivalent  quanti 
ammonium  sulphate  and  potassium  or  sodium  nitrate,  either 
1>\  beating  the  aqueous  solution  of  these  salts  or  by  melting 

mi  K  i  at  in  i'  below  that  at  which  ammonium  nit  rule 

dissociates.  If  the  aqueous  solution  be  heated  t"  a  tempera- 
ture nbo  vol  10  C.  until  practicallj  all  the  water  i-  .  1 1  i  \  ■  i ■ 
off  (I  in  i  bein  the  temperature  at  which  a  solution  of 
ammonium  nitrate  in  an  equal  weight  ol    water  bo 

wh.n  tin- -alt-  are  heated  in  the  absenci  "i  water  ami  the 
melt  maintained  at  a  temperature  betwi  en  160  and  BOO  < ' . 
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sulphate  of  potassium  or  sodium,  as  the  case  may  be, 
separates  out  in  the  solid  form  and  settles  to  the  bottom  of 
the  melt,  whilst  a  liquid  layer  of  ammonium  nitrate  remains 
above,  which  can  easily  he  siphoned  off,  or  otherwise 
removed.  A  solution  of  ammonium  nitrate  in  an  equal  weight 
of  water,  at  a  temperature  of  110°  C,  is  only  capable  of 
holding  in  solution  15  per  cent,  of  sodium  sulphate  and  10 
per  ceut.  of  potassium  sulphate,  and  the  solubility  of  these 
substances  in  ammonium  nitrate  decreases  as  the  tempera- 
ture is  raised,  until  at  200°  C.  (at  about  which  temperature 
ammonium  nitrate  decomposes)  only  traces  are  held  in 
solution.  Ammonium  chloride  ma}'  be  similarly  used 
instead  of  ammonium  sulphate,  hut  its  greater  cost  makes 
it  less  advantageous. — 11.  S.  P. 


Improvements  relating  to  the  Manufacture  of  Nitrocellulose 
or  Pyroxylin.  II.  II.  Lake,  Loudon.  From  G.  M. 
Mowbray,  North  Adams,  Mass.,  U.S.A.  Eng.  Pat. 
20,1)78,  December  23,  1830.  id. 
Tin-:  inventor  uses,  as  raw  material,  cotton  rags,  cotton  lint 
fiom  cotton  seed  hulls,  and  other  materials,  instead  of  line 
pure  unsized  cotton  tissue  paper,  and  fust  steeps  it  in  a  bath 
of  a  salt,  preferably  a  nitrate,  and  then  passes  it  between 
rollers  and  slowly  dries  it.  The  salt  crystallises  in  the  cells 
of  the  fibre,  and  this  action  opens  up  the  cells  so  that  when 
the  material  is  subsequently  immersed  in  the  acid  bath 
nitration  takes  place  more  rapidly,  and  is  effected  at  less 
cost  than  by  the  present  process.  It  is  pointed  out  that, 
although  a  nitrate  is  preferred  "  any  salt  crystallised,  or 
even  water  crystallised  by  freezing,  in  the  cells  of  the  fibrous 
cellulose,  facilitates  nitration  by  rendering  the  inner  walls 
of  the  cellular  tissue  more  readily  accessible  to  the  acids  of 
the  immersion  bath." — \V.  M. 


XXIII. -ANALYTICAL  CHEMISTEY. 

APPARATUS. 

Extraction  Apparatus.    O.  Henzold.     Zcits.  Anal.  Chem. 

30,  1891,  15—1(1. 
After  noting   the  difficulty  of  getting  suitable   corks   for 
the  ordinary  Soxhlet  extraction  apparatus  wholly  free  from 


Modified  !>oxiilkt  Extractor. 

matter  soluble  in  ether,  and  taking  into  account  the  incon- 
venient tendency  of  the  syphon  in  some  cases  to  run  uninter- 


mittently,  the  author  describes  the  apparatus  shown  in  the 
figure. 

The  substance  to  be  extracted  is  placed  in  the  upper  bulb 
without  an  enclosing  paper  cartridge,  and  rests  on  the  plug 
of  wadding/i;  d  is  another  plug  of  wadding,  and  between 
them  is  a  layer  of  animal  charcoal  c.  The  ethereal  extract 
is  thus  compelled  to  pass  through  an  efficient  filtering 
medium  before  reaching  the  syphon.  This  latter  is  of  the 
form  commonly  used  with  the  Soxhlct  apparatus,  but  has 
its  upper  bend  connected  with  the  main  tube  by  a  piece  of 
tubing  a  constricted  to  a  diameter  of  about  1111111.  This 
is  designed  to  prevent  the  continuous  syphoning  mentioned 
above  as  a  frequent  failing  of  apparatus  of  this  kind. 

The  lower  end  of  the  syphon  discharges  on  to  a  folded 
filter  e  to  ensure  the  removal  of  particles  that  may  have 
escaped  the  upper  filtering  arrangement. 

The  apparatus  is  well  adapted  for  such  purposes  as  the 
extraction  of  fat  in  milk. — B.  P. 


A  p  pit  ml  us    fur     Fractional     Distillation.        (ireiuer    and 
1'riedrichs.     Zeits.  Anal.  Chem.  30,  1831,  17. 

The  apparatus  (three    forms   of  which  are  illustrated)  is 
designed    to   provide   a   means   of  regulating  the  cooling  of 


Fig.  1. 


Fiff. 


Fig.  3. 


Apparatus  for  Fractional  Distillation, 

the  vapour  of  a  liquid  to  be  fractionated.  To  this  end  in 
all  three  forms  a  wide  tube  is  carried  through  the  bulbs  of 
the  deplegmator  so  that  a  current  of  air  is  induced  in  ami 
flows  along  it,  cooling  the  contents  of  the  bulbs.  The  cool- 
ing effect  can  be  controlled  by  regulating  the  draught.  The 
forms  are  functionally  identical,  as  far  as  their  fractionating 
action  is  concerned,  but  those  shown  in  Figs.  1  and  2  can 
also  serve  as  supports  for  the  fractionating  flask,  if  fitted 
with  heavy  stands  as  illustrated. — B.  B. 


On  a  Rapid  Method  of  Solution  in  the  <  'old.  3.  I!.  <  loleman. 

See  pages  231 — 232. 


mo no .  1  yie  che mis rn v.- 
qualitative. 


The  Chemical  Changes  between  Nitric 
V.  H.  Veley. 

See  pages  204— 20G. 


,  Icid  mill  Metals. 


The   Chemical  Changes   between   Lead  ami  Nilri 
V.  H.  Veley. 
See  pages  206— 2  In. 


Acid. 
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I  \nr  Method  o)  Distinguishing:  between  Arsenical  mid 
Antimony  Mirrors.  <■  Deniges.  Compt  Rend.  Ill, 
BBS. 
Iih  Hiitlmr  draws  attention  to  the  use  which  may  be  made 
of  the  arsenic  molybdate  reaction  as  a  confirmatory  test  of 
tin*  presence  "t  arsenic  in  1 1 1 •  -  mirrors  formed  in  Marsh's 
test.  A  pure  antimony  mirror  will  give  no  reaction,  whilst 
phosphorus  cannot  be  present  in  such  a  mirror.  The  author 
directs  that  tip-  metallic  mirror  be  treated  with  a  few  drops 
ol  pun  nitric  acid,  which  should  in-  warmed  to  complete  the 
oxidation  to  arsenic  acid.  Pom  01  five  drops  ol  an  acid 
solution  of  ammonium  molybdate  an'  then  to  b  added, 
when  thi'  formation  of  the  characteristic  yellow  crystals 
will  follow  if  arsenic  be  present  even  to  the  extent  ol 
of  a  milligramme.  The  crystals  maybe  further  identified 
by  examination  under  a  microscope  with  polarised  light. 

—  G.  II.  K. 


/  \  ORG  n/i    CHEMISTRY.— 
QVANTITATH  /.. 

On  Standard  Sperm  Candles.     W.  C.  I 
.v..  pagi  i  is;, —  i'ii. 


/       i  olumetrii   Estimation  of  Alumina.    C.  F.Cross  ami 
1    .1    bV  ran. 

Si  ■  page  202. 


■  'ion  ,,j  Glycerin  fa/  Alkaline  Permanganate. 
W.  Johnstone. 

Sei  pages  203     204. 


/.  itimation  oj  Oi  •/■i<  »  in  Gas  Mixtures.    I.  I.,  de  Koninck. 
Zcits.  angew.  Chem.  l «'»'.  7S7— 728. 

As  an  absorbent  of  oxygen  the  author  uses  a  solution  of 
Hon  protoxide  prepared  in  the  following  way  : — 

Tin.  •  ■  aqueous  solutions  are  first  made,  as  follows :  — 

\     lOgrmc   of  crystallised  ferrous  sulphate. 

H.  80  •:riii«.  of  Seignette  salt  (sodium  potassium  tartrate). 

('.  mi  gems,  of  potassium  hydrate. 

I  ii  h  of  these  solutions  is  made  up  to  100  cc.     I  < I    \ 

i-  then  added  to  5  vols.  B. ;  ■  white  precipitate  ofhydrated 
ferrous  tartrate  forms,  which  immediately  dissolves  on  the 
further  addition  of  l  vol.  of  C.  If  the  Seignette  sail  and 
potassium  hydrate  are  first  mixed  together  and  then  added 
to  the  ferrous  Bulphatc  a  clear  solution  is  not  obtained. 

The  cleat    solution    prepared  as   above  is  yellowish,  in 

- ■>. j t 1 1  the  air  it   turns  green  owing  to  the  f 

of  iron  protosesqoioxide  salt,  and   on  complete  oxid 
again  becomi  -  clear.—  ll   s.  r. 


i i .' 

The  complete  insolubility  of  banum  sulphite  wns  proved 

by  precipitating  the  aqueous  extract  ol  'I riginal  sample 

with  an  alkaline  lead  solution  (to  remove  the  trace  of 
sulphide  present),  and  testing  the  filtrate  foi  sulphite  in 
ribed  above,  rhis  insolubility  is  turned 
to  good  account  in  the  scheme  for  the  quantitative  analysis 
oi    the    sample   which   was    afterwards    drawn    up       n. 


Analytu  of   (  ommercial  Barium  Hydrate.     K.  Hint/   and 
ll    Webei      Zeits.  Anal.  Chem.  30,  1891,  24- 29. 

I  in  sample  examined  was  found  to  contain  as  impurities 
barium  carbonate,  sulphate  and  thiosulphate,  as  well  as 
traces  of  barium  sulphide  and  sulphite.  The  last  named 
was  detected  as   follows       On   extracting  the  sample  with 

water  »  residi insisting  of    barium   sulphate,  sulphite] 

i   portion  of   the  thiosulphate  present  was 
obtained.     Thif  boiled  with  sodium  carbonate 

and  n  sulphite  look.  .1  for  in  the  filtrate  by  neutralising  with 
acetic  acid,  ind  adding  ii  to  a  solution  of  siuc  sulphate 
oontaining  very  little  sodium  nitroprusside.  The  pro 
■  Im  Hon  ol    a  red  colour  di  m  the  addition  of   » 

solution  of   potassium  ferrocyanide  indicates  the  preset 
ulphurouN  acid  in  small  quantity 

•HI i    .      1..1..1:. .       .    t 


presence  of  a  thiosulphate  was  also  recognised  in  an 
aqneous  extract  freed  from  sulphide  by  an  alkaline  had 
solution,  by  means  of  silver  nitrate.  Armed  with  ■ 
knowledge  of  these  facts  the  authors  devise  the  following 
plan  :  — 

I.  Determination  of  Barium  Sulphide  and  Hydrate.— 
About  20  gnns.  of  the  substance  were  dissolved  in  hot 
water  freed  from  air  by  boiling  in  a  weighed  500  cc.  Bask. 
After  cooling,  the  flask  was  rilled  to  the  mark  with  cold 
water,  weighed,  the  contents  well  mixed  and  allowed  to 
settle  for  some  time. 

(I.)    50  CC.    of    '1 [ear    solution    were   withdrawn    and 

weighed,  acidulated  with  hydrochloric  arid,  precipitated 
with  dilute  sulphuric  arid,  and  the  resulting  barium 
sulphate  filtered  off  and  weighed  in  the  usual  manner, 
giving  the  total  amount  of  barium  in  a  form  soluble  in 
water. 

(2.)  Similarly,  250  cc.  were  poured  into  a  solution  of 
pure  potassium  hydrate,  to  which  a  few  drops  of  lead 
acetate  had  been  added.  Lead  sulphide  mixeid  with 
barium  carbonate  (from  absorption  of  CO  I  separated  out; 
It  was  filtered  "IT.  treated  with  a  fevi  drops  of  hydrochloric 
acid  containing  bromine,  and  the  barium  sulphate  (formed 
by  the  reaction  between  the  sulphuric  arid  produced  by 

tl nidation  of  the  load   sulphide  and  the  banum  chloride 

from   the  barium  carbonate),  collected  and  weighed,  giving 

the   quantity  of  barium    sulphide  present    in  th 

substance.  In  such  a  determination  the  following  pre- 
cautions must  be  observed: — 

(a.)  As  barium  thiosulphate  is  present  in  the  original 
aqueous  solution,  enough  caustic  potash  must  be 
used  to  prevent  the  formation  of  a  precipitate  of  lead 
thiosulphate. 
(A.i  The  barium  sulphate  finally  weighed,  may  contain 
I  sulphate,  particularly  if  there  be  much  barium 
sulphide  in  the  original  substance.  In  such  ■  case 
the  precipitate  most  1"'  fused  with  sodium  carbonate 
ami  the  total  sulphuric  acid  determined  in  the  aqneous 
extract  of  the  mell  after  the  removal  of  lead  by  mi  am 
of  carbon  dioxide. 

Phe  filtrate  from  the  mixed  precipitate  of  had 
sulphide  and  barium  carbonate  obtained  id  process  c-'i 
contains  the  portion  of  the  total  barium  thiosulphate  which 
has  gone  into  solution.  It  is  decomposed  with  hydro- 
chloric acid  containing  bromine,  barium  sulphate  equivalent 
to  the  barium  thiosulphate  present  being  precipitated  :  it 
may  need  purification  from  lead  sulphate  in  the  manner 
described  in  (2)  (6). 

The  barium  found  as  sulphide  and  thiosulphate  deducted 
from  the  total  quantity  in  the  aqueous  extract  gives  that 
present  as  hydrate. 

II.  Determination  of  Barium  Sulphate. — Five  gram,  of  the 
original  Bobstance  were  heated  with  dilute  hydrochloric 
acid  iii  a  stream  *^'  carbon  dioxide  to  expel  all  the  sulphur 
dioxide.  The  whole  contents  of  the  tlask  were  then  tiaiis. 
ferred  to  a  dish,  evaporated  to  dryness,  the  residue  taken 
up  in  water  with  n  few  drops  of  bydri  icid,  the 
undissolved  impure  barium  sulphate  collected,  washed, 
ignited,  fused  with  sodium  carbonate,  and  the  sulphuric 
acid  determined  in  the  aqueous  extract  of  the  mell  in  the 
customary  way. 

III.  Determination  of  Barium  Thiosulphate  and  Sul- 
phite.— Ten  grms.  were  treated  with  water,  the  insoluble 
mallei  separated  and  washed.  The  aqueous  extract  was 
treated  with  alkaline  lead  solution  us  in  I.  (2)  to  remove 
sulphide  (this  precipitate  can  be  obviously  used  instead  of 
the  portion  taken  in   !.  (2)  lo  determine  the  barium  sul- 

and  the  quantity  of  thiosulphate  pn  sent  di  termined 
in  the  filtrate  as  in  I.  ('>)■  In  the  residue  insoluble  in 
water  are  only  barium  sulphate,  sulphite,  ami  carbonate, 
and  that  pan  of  the  banum  thiosulphate  that  did  not 
diss,, he  iii  water.  It  is  placed  ill  a  tlask  fitted  with  a 
coi k  perforated  by  two  holes,  by  one  ..f  which  the  tlask  is 
connected  with  an  upright  condenser  at  the  upper  end 
of  which  arc  two  Pcligot's  iul»s  filled  \iith  hydrochloric 
acul   containing    brominei    a    tube   in  the   other   hole  of 

the    tlask    with    a    second    Mask    contain- 
ing   dilute     hydrochloric     acid  :    this     lecond    lla-k    i-    con- 
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nected  in  its  turn  with  an  apparatus  for  generating  carbon 
dioxide.  The  tube  connecting  the  two  flasks  can  be 
shifted  up  and  down  in  the  cork  of  the  second  one  so 
that  it  can  either  dip  into  the  hydrochloric  acid  which  it 
contains,  or  not.  At  first  this  tube  is  placed  so  that  it  is 
clear  of  the  acid,  and  carbon  dioxide  is  passed  through 
the  whole  apparatus;  when  the  air  is  all  expelled  the  tube 
is  dipped  into  the  acid  and  a  portion  of  the  latter  driven 
over  into  the  flask  containing  the  insoluble  matter. 
Sulphur  dioxide  is  liberated  and  is  absorbed  in  the  bromine 
hydrochloric  acid  in  the  Peligot's  tubes  ;  to  complete  its 
expulsion  the  contents  of  the  flask  are  afterwards  boiled, 
a  stream  of  carbon  dioxide  being  maintained  throughout  the 
operation.  The  liquid  in  the  Peligot's  tubes  (containing 
sulphuric  acid  formed  from  the  sulphur  dioxide)  is  evapo- 
rated on  the  water-bath,  the  residue  dissolved  in  water, 
precipitated  with  barium  chloride,  and  the  resulting  barium 
sulphate  collected  and  weighed.  The  sulphur  dioxide  which 
is  thereby  estimated  has  been  derived  from  barium  sulphite 
only  in  part,  the  larger  portion  of  it  coming  from  the  barium 
thiosulphate  also  present  in  the  insoluble  residue.  The 
production  of  this  portion,  however,  is  accompanied  by  the 
liberation  of  a  corresponding  quantity  of  sulphur  which 
remains  iu  the  flask  with  the  insoluble  matter.  Accordingly 
hydrochloric  acid  containing  bromine  is  added  to  the  contents 
of  the  flask  to  oxidise  this  sulphur,  the  whole  evaporated  to 
dryness,  taken  up  with  dilute  hydrochloric  acid,  the  residue 
of  impure  barium  sulphate  filtered  off,  ignited,  and  purified 
by  fusion  with  sodium  carbonate  as  previously  described.' 
The  resulting  pure  barium  sulphate  represents  not  only  the 
extra  atom  of  sulphur  of  the  thiosulphate,  but  the  barium 
sulphate  present  in  the  sample  as  such  which  has  been 
already  determined  (II.).  The  difference  between  these 
two  quantities  gives  the  data  for  calculating  the  thio- 
sulphate, whence  the  amount  of  sulphur  dioxide  that  must 
be  deducted  from  the  total  quantity  liberated  may  be 
reckoned,  and  the  true  percentage  of  barium  sulphite 
obtained. 

IV.  Determination  of  Barium  ( 'arbonate. — The  operation 
was  made  iu  the  usual  apparatus  ;  on  account  of  the  presence 
of  sulphide  and  thiosulphate  the  decomposition  was  effected 
by  a  mixture  of  strong  potassium  permanganate  solution 
and  dilute  nitric  acid.  A  further  precaution  was  observed 
by  placing  an  absorption  tube  tilled  with  pumice  moistened 
with  strong  permanganate  solution  next  the  generating 
flask. 

The  particular  sample  examined  according  to  this  method 
gave  the  following  results  : — 

Barium  hydrate  (Ka(OII).,  +  8  H20),  94-3;  barium  sul- 
phate, 0' 52;  barium  sulphite,  0-07;  barium  thiosulphate, 
0-70  ;  barium  carbonate,  1*75;  and  barium  sulphide,  0-04. 

Apart  from  the  determination  of  barium  sulphate  and 
carbonate,  the  whole  analysis  might  be  performed  on  one 
portion  could  an  arrangement  for  filtering  and  washing  with 
complete  exclusion  of  atmospheric  carbon  dioxide  be  devised. 

For  the  determination  of  the  barium  hydrate  only,  it 
suffices  to  treat  250  cc.  of  the  solution  taken  as  in  I.  (2) 
directly  with  hydrochloric  acid  containing  bromine,  filtering 
from  the  barium  sulphate  produced  from  the  barium  sulphide 
ami  thiosulphate,  and  estimating  the  barium  present  in  the 
filtrate. 

If  the  alternative  method  of  determining  the  barium 
sulphide  be  adopted  (as  given  under  III.")  the  weight  of 
barium  sulphate  corresponding  to  it  can  be  deducted  from 
the  total  amount  of  barium  sulphate  resulting  from  this 
oxidation  of  barium  sulphide  and  soluble  thiosulphate, 
giving  thereby  the  quantity  of  dissolved  thiosulphate. 

The  only  cause  of  difference  between  the  determination 
of  the  barium  hydrate  gravinietrically,  and  by  titration,  is 
due  to  the  presence  of  barium  sulphide — a  negligible  error 
in  the  ease  of  the  sample  quoted  above. — B.  Ii. 


The  Analysis  of  Commercial  Sodium  Fluoride.     E,  Hintz 
and  II.'  Weber.     Zeits.  Anal.  Chem.  30,  1891,  30-33. 

Thk  sample  examined  had  a  strong  alkaline  reaction  and 

was  proved  to  contain  sodium  carbonate,  silica,  sulphuric 
acid,  chlorine,  potassium,  lime,  magnesia,  alumina,  and  ferric 
oxide  as  impurities.     Apparently  it   had  been   prepared   by 


evaporating  a  solution  containing  excess  of  sodium  carbonate, 
whence  it  was  concluded  that  no  fluosilicate  could  be  present 
as  it  would  have  suffered  decomposition  under  such 
conditions. 

The  following  is  the  process  of  analysis  approved  by  the 
authors  after  many  trials  : — 

I.  Determination  of  Silica  and  Fluorine. — 

("■)  2  — ligrms.of  the  substance  are  weighed  anil  dissolved 
in  water,  in  a  capacious  platinum  dish,  with  the  aid  of  heat. 
Ammonium  carbonate  is  added  and  the  liquid  heated,  more 
of  the  reagent  being  added  as  it  evaporates.  The  resulting 
precipitate  is  filtered  and  washed  with  ammonium  carbonate 
solution  ;  it  consists  of  impure  silica  and  is  set  aside. 

Sodium  carbonate  and  a  solution  of  zinc  oxide  in  ammonia 
arc  then  added  to  the  filtrate,  which  is  evaporated  in  a 
platinum  dish  until  all  the  ammonia  has  been  driven  off, 
when  the  mixed  precipitate  of  zinc  silicate  and  hydrate  is 
filtered  off.  The  filtrate  is  preserved  for  the  determination 
of  fluorine.  The  silica  is  separated  from  the  precipitate  by 
evaporating  to  dryness  with  nitric  acid,  collected,  ignited 
together  with  the  impure  silica  previously  precipitated  with 
ammonium  carbonate,  and  weighed.  It  may  be  volatilised 
with  hydrofluoric  and  sulphuric  acids  and  the  non-volatile 
residue  deducted,  but  on  account  of  the  probable  presence 
of  lime  which  would  be  converted  into  sulphate,  and  thus 
cause  too  large  a  correction  to  be  made,  it  is  preferably 
fused  with  sodium  carbonate,  anil  determined  in  the  aqueous 
extract  of  the  melt  by  evaporation  with  hydrochloric  acid. 

(6  )  In  the  filtrate  from  the  precipitation  of  the  silica 
with  an  ammoniacal  solution  of  zinc  oxide,  the  fluorine  is 
determined  by  precipitating  hot  with  calcium  chloride, 
filtering  the  mixed  precipitate  of  calcium  fluoride  and 
carbonate,  washing,  igniting  in  a  platinum  crucible,  evapo- 
rating to  dryness  in  a  platinum  dish  with  a  slight  excess 
of  acetic  acid,  taking  up  in  hot  water,  and  filtering  and 
weighing  the  undissolved  calcium  fluoride.  The  purity  of 
the  calcium  fluoride  can  be  ascertained  by  converting  a 
portion  into  sulphate  by  evaporation  with  sulphuric  acid  ; 
sulphuric  acid  as  an  impurity  can  be  looked  for  in  another 
portion. 

II.  Determination  of  Sulphuric  Acid  and  Chlorine. — 
About  20  grins,  are  heated  with  water,  cooled  and  made  up 
to  I  litre  (without  previous  filtration). 

(n.)  After  proper  time  for  settlement  has  elapsed,  a 
measured  quantity  of  the  clear  liquid  is  drawn  off,  acidified 
with  hydrochloric  acid  in  a  platinum  dish,  and  the  sulphuric 
acid  present  precipitated  by  barium  chloride.  The  precipi- 
tate is  filtered  and  washed  in  a  platinum  funnel,  fused  with 
sodium  carbonate,  and  sulphuric  acid  determined  in  the 
aqueous  extract  of  the  melt  in  the  usual  way.  This 
operation  is.  if  necessary,  repeated.  The  purity  of  the 
barium  sulphate  finally  attained  is  verified  by  its  weight 
remaining  constant  on  evaporation  with  sulphuric  acid. 

(6.)  A  second  portion  of  the  clear  liquid  is  acidified  with 
nitric  acid  in  a  platinum  dish,  and  precipitated  with  silver 
nitrate  for  the  chlorine. 

III.  The  carbon  dioxide  is  determined  as  usual,  save  that 
decomposition  is  effected  by  a  strong  solution  of  tartaric 
acid. 

IV.  The  bases  are  determined  iu  the  usual  way,  after 
decomposition  of  the  fluorides  by  evaporation  with  sulphuric 
acid. 

V.  The  water  is  determined  by  heating  the  sample  in  a 
stream  of  dry  air,  and  absorbing  the  water  given  off  in  a 
drying  tube. 

VI.  A  portion  of  the  silica  of  the  sample  examined  was 
present    as   sand.     It  was   determined   by  treatment   with 

|  water,  and  extraction  of  the  insoluble  matter  thus  left  with 
a  solution  of  sodium  carbonate  and  caustic  potash,  followed 
by  treatment  with  dilute  hydrochloric  acid. 
The  result  of  the  analysis  is  shown  below  :  — 
Sodium  fluoride,  65  "65  per  cent.  ;  sodium  chloride,  0"  74  ; 
sodium  carbonate,  13-89  ;  sodium  sulphate,  1-96  :  potassium 
sulphate,  0-  71  :  soda  (as  silicate).  l'SO;  silica  (partly  as 
sodium  silicate).  10"  1 1  ;  calcium  carbonate,  0'25;  magnesium 
carbonate,  0-32;  ferric  oxide,  048;  alumina,  0"17;  and 
water,  3-97.     Total,  99-78.— B.  Ii. 
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OnaNeu  Volmmetrii  Method  of  Analysis  foi  Sulphurous 

Chloride.    G.    \     !•■     Boy.     Monit.   Scient.    1890,   36, 

III.'.  -1116. 

No  km  m.  sulphurous  chloride  (sulphur  monochloride),  Sjl  I  . 

i  17    II  pel  cent,  of  sulphur  and  52*59  per  cent,  of 

chlorine.      I'    is,    however,  able    t"    absorb    considerable 

i|   gulphni  "i  chlorine.     It   i-  largely  employed 

in  il,.  manufacture  of  artificial  and  of  t  ulcanised  caoutchouc, 

and  ;i-  ii"  doubt  the  cmploymi  at  of  a  Bubstancc  of  constant 

compo  importance  t"  the  manufacturer,  a  method 

of  detcrming  the  percentage  of  Bulphur  and  chlorine  easily 

and  rapidlj  would  be  m 

/  ..nl.'  ih  chimic  analytique  (Vol.  II  .  790), 

Following    method   of    analysis : — The    sulphur 

hloridc  is  fii  ed  with   fuming  nitric  acid,  and 

ulphur    is    then    determined     as    barium     sulphate. 

obtaini  'I  bj  diffen  nee.     Thi   d  reel 

estimation  of  the  chlorine  in  compounds  "I    sulphur  and 

,  hlorini  it  difficii  ictory. 

I.  Roj  thcrefon  proposes  » 1 1 ■  following  method: — The 
sulphurous  chloride  is  weighed  oul  in  a  taxed  M;i~k  or 
measured  with  au  accurate  pipette,  and  run  into  a  dilute 
solution  of  pure  soda  (containing  l  *  ►  * . '.  7"  grins,  of  Na^O  per 
of  sulphur  pei  litre)  of  «lii'-li  :i  known 
volume  li;i-  been  token.     The  sulphurous  chloride  is  decom- 

I I ;  sodium  chloride,  hy| ilpbite,  sulphite,  Bulpbatc,  and 

wulphidi  i»  ing  foi  med,  and  free  sulphur  separating  out    <  In 
disappears   rapidly.     When  the   Bulphur 
has  disappeared  and  the  Bolution  has  been  cooled,  hydrogen 
■  I.    is  added,    and     the    mixture   gentlj    warmed   to 
convert   all    the      ulphur    into   Bulphate.      Tbi     excess  of 
then  driven  ofl   bj   ebulhtion.     The 
of    soda    i-    then   titrated   with   pure    nitric    acid 
ol     HNO    pei     litn  I    in    pr 
'inn-,   methyl-orange),  and  after  adding  to  the 
quantity  of  soda  thus  obtained,  the   quantity 
combination  »itli  the  chlorine  (calculated   from   a 
experiment)   and   deducting  the  sum  from  the  total  soda 

used,   the   am i   combined  with   the  Bulphur  is   obtained 

l.\  difference,  and  the  latter  can  thus  !>■  d  I  n  cc.  nl' 

soda  sol.      "  and  0*01  gnn.  of  sulphur. 

The  in  utr.il  solution,  which  is   free  from   sulphidi  -  and 
sulphites,  i-  then   titrated  i"t  chlorine  with  standard  Bih 

<n.i     potassium    cbromatc,    "r    with 
sulphocyanids  and  ammoniacal  iron  persulphate. 

— F.  V7.  T.  K 


i-r 
ammonium 


ORG  I  \  /<     i  ///   t//-  TRY.   -Ql    1  \  ///   I  /  /  i  / .. 

On  thi   Examination    i  /■'■■■        \    llerlschiugcr.     /■<  its.  I. 
augew,  <  lain.  I  — 671. 

I  it,  .mi Iim i  was  instructed  l>\  tl"  Nwiss  Societ]  ol  loalytical 
i  IheminU  to  draw  up  :»  reporl  embod  idard  method 

tin  ili.  examination  of  beer.     This  has  been  adopted  by  the 
modifications.    The  leading  features  are 
li.  I.-  given. 

Definition.     Bcei    i-  a  bevert  e  made  I baric-,  It, 

bops,  yeast,  and  water  by  mashiug and  alcoholic  fermentation. 
m. ih  "I    hop  substitute  hat  been  used,  this  must  be 
particular!]  stated. 

Ippearance.     Bcei  musl  be  cleai 
«iit. 

Composition      Beoi   should   contain    mi  tot    than 

alcohol.     I  In-  amount   "i   fermentation  should  be  al  least 

18  pel   cent.,  bcei    which  i taint   more   than  3  pei 

maltose  should  not  be  sold. 

/    .  mstituenti  musl   nol  exceed  0*3  grm.  in 

in  100  ^r i  iii-.  bed  \  largei  amount  of  mineral  mattoi  ^v •  • . ■  1< I 
indicate  the  addition  of  salts  foi  neutralising  oi  some  other 
purpose. 

I'll,  acidity  at   a  normal  bcei   calculated  as  lacti         d 

should  bo  between  0*9  and  9.  7  ; pet  .   beeri 

thai  1-.  should  require  between  l  and  8  ...  normal  soda 
solution  for  neutralisation.     A  bocr  with  higher  acidity  i-  to 

be  considered  acid,  and  on<-  »itli   leat  has  probablj    I n 

iliscd. 


The  nitrogen  should  be  at  least  0*8  per  cent,  on  the 
original  wort  solids,  and  the  phosphoric  acid  about  the  same. 
\  less  am. Him  points  to  tin-  use  of  some  malt  substitutes 
like  sugar  or  Btareh. 

The  acetic  acid  should  not  exceed  0*6  grm.  -sat 
1,000  grms.  beer,  i.e.,  Bhonld  not  require  more  than  l  osj. 
DormaJ  soda  solution  for  neutralisation. 

'/'//.  glycerol  should  not  exceed  0"  l  ■"■!  cent. 

Preservative!  Neithei  salicylic  acid,  nor  boric  acid,  not 
anj  compounds  of  these  Bhonld  be  used,  and  not  more  than 

14  mgnns.  per  1,000  gnu   I I  siilphnrousacidahonldbe 

present. 

Colouring. — None  should  be  used.  Dark  coloured  beers 
should  derive  their  colour  from  the  mall  usi  d. 

Beer  pressure  apparatus.     Onlj    apparatus  usin| 
pressed  carbonic  acid  should  be  employed. 

The  following  tallies  give  the  results  of  a  large  naertber  ol 
I  ies  of  Swiss  and  I  •■  •  man  beers. 
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Appendix,       Method   adopted  bj    the  Swii 
Anal>  tical  t  Ihomista  for  tin'  examination  "l  beer. 

The   amounl    of   alcohol   and   extract    present    is   to   hfl 
determined,      rhe  acids  remaining  in  the  bei 
i.i  the  earbonio  aoid  is  to  be  expressed  as  lactic  ncidin  parts 

per  1,000.    The  other  constituents  arc  to  be  cx| >l  in 
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First,  the  smell,  taste,  colour,  transparency,  and  micro- 
scopic appearance  of  sediment  or  turbidity  should  be  noted. 
Next,  the  specific  gravity,  alcohol,  extract  and  mineral 
constituents  should  be  determined.  Finally  the  nitron-en, 
phosphoric  acid,  maltose,  dextrin,  glycerol,  acetic  acid, 
sulphates,  chlorides,  carbonic  aeid,  sulphurous  acid,  salicylic 
acid,  boric  acid  and  foreigu  bitters  should  be  determined. 

In  determining  the  carbonic  acid,  this  may  all  be  removed 
from  the  beer  by  continued  shaking  and  gentle  warming  to 
35°  ( :. 

The  specific  gravity  is  determined  at  IS    C. 

The  alcohol  is  determined  by  distillation  and  calculated  by 
Holzner's  tables. 

The  extracl  is  determined  from  the  specific  gravity  of  the 
beer  Creed  from  alcohol,  by  evaporation  to  one  quarter  its 
bulk.  The  determination  may  be  controlled  1»\  evaporating 
to  dryness  10— 20  cc.  beer  mixed  with  a  known  weight  of 
-and  and  drying  in  the  water  hath  5  —6  hours. 

The  mineral  constituents  are  estimated  by  ashing 
10— -20  cc.  beer. 

The  acidity  is  determined  by  titration  with  T'_  normal 
alkali  after  removal  of  the  carbonic  acid. 

The  original  extract  is  obtained  with  a  fair  approximation 
by  adding  together  the  weight  of  extract  aud  twice  the 
weight  of  alcohol. 

The  degrees   of   fermentation    are    calculated   from    the 

a  i     mn  ,,  extract        . 

tormu  a  100  (1—  ,      ,      .). 

v         uriumf  I  extract ' 

The  nitrogen  is  determined  h\  K  jeldahl's  process,  in  50  ee. 
beer  evaporated  to  5  cc. 

The  phosphoric  acid  i~  determined  in  the  ash  by 
ammonium  molybdate,  or  directly  in  the  beer,  after  treat 
'.lent  with  charcoal,  by  titration  with  uranium  solution. 

The  maltose  is  determined  by  Folding's  solution. 

The  dextrin  is  determined  in  the  same  way  after  sacchari- 
tication. 

The  acetic  acid  is  determined  by  Landmann's  method. 

The  carbonic  acid  is  determined  by  the  lo>^  when  heated, 
loss  of  water  being  prevented  by  a  calcium  chloride  tube. 
Or  by  passing  the  gases  evolved  on  boiling  into  baryta 
water  and  weighing  the  carbonate  precipitated. 

Boric  acid  is  detected  in  the  concentrated  beer  by  its 
flame  reaction. 

Foreign  hitters  are  detected  bv  Dragendorff's  method. 

—A.  L.  S. 


On  the  Revision  of  Constants  employed  in  the  Analysis  of 
Fa's  and  Oils.     R.  T.  Thomson  aud  H.  Ballantyne, 


See  pages  233 — 237. 


Notes  on  Vegetable  Butter.    F.  .lean.    Monit.  Seient.  1890 
36,  1116— 1119. 

Tiik  manufacture  of  a  vegetable  butter  from  the  oil- 
obtained  from  cocoa-nuts  is  commencing  to  be  a  pretty  large 
business  on  the  Continent,  both  in  France  and  Germany. 
The  manufacture  of  the  vegetable  butter  according  to  Dr. 
Schlink's  method  depends  on  the  treatment  of  the  cocoa-nut 
oils  with  alcohol  and  animal  charcoal,  which  removes  the 
volatile  and  fragrant  fatty  acids  of  the  aromatic  oils  and 
makes  the  oils  perfectly  white.  The  product  thus  obtained 
is  a  perfectly  white  mass,  of  the  consistency  of  butter,  and 
of  a  sweet,  neutral,  agreeable  flavour,  melting  at  2.'i  and 
remarkably  free  from  any  tendency  to  turn  rancid.  It 
contains  0-357  per  cent,  of  water,  0  ol  1  per  cent,  of  mineral 
matter,  ami  99;632  per  cent,  of  fatty  matter. 

Ordinary  butter  from  cow's  milk  contains  about  7  per 
cent,  of  butyric,  caproic,  capric,  caprilic  acids,  &c,  and 
these  s, iluble  aei.U  only  exist  in  traces  in  vegetable  and  in 
animal  fats  such  as  margarin ;  whereas  vegetable  butter 
resembles  milk  In  containing  about  the  same  amount  of 
soluble  acids. 

Experiments  on  its  digestibility  by  various  experimenters 
go  to  show  that  it  exercises  no  harmful  influence  on  the 
digestion.  An  experiment  of  the  author  seems  to  show 
that  vegetable  butter  is  not  quite  so  digestible  as  butter, 
though  more  digestible  than  mai'garii    and  similar  butters. 

Though  vegetable  butter  docs  hot  easily  mix  with  butter, 
it  will  no  doubt  he  employed  as  an  adulterant.  However, 
it  seems  as  if  there  will  he  no  great  difficulty  in  detecting 
-itch  fraud. 

On  saponifying  a  suspected  butter  ami  then  liberating 
the  acids  by  means  of  alcohol  and  sulphuric  acid,  the  very 
characteristic  odour  of  cocinic  ether  will  he  obtained  if 
vegetable  butter  he  present.  The  fatty  acids  obtained  from 
a  mixture  of  even  10  per  ceut.  of  it  with  butter  have  an 
acrid  flavour  and  taste  disagreeably  of  rancid  cocoa-nut. 

Since  the  percentage  of  soluble  fatty  acids  in  butter  and 
vegetable  butter  arc  practically  alike,  their  determination 
would  practically  lead  to  no  result.  Thus,  j  gnus,  of 
vegetable  butter  require  from  29 — 30  ce.  of  decinormal 
alkali,  whereas  butter  requires  about  32  cc. 

The  determination,  however,  of  the  volatile  acids  by  the 
lieiehert-Meissel-Wollny  method  will  serve  to  detect  fraud, 
i.e.  if  pretty  considerable  quantities  of  vegetable  butter  have 
been  added.  Batter  requires  27  cc.  of  decinormal  soda, 
vegetable  butter  requires  7 — See.  The  fraudulent  addition 
of  margarin  is  more  easy  to  detect,  as  this  only  requires 
08 — *'S  ce.  of  tenth-normal  alkali. 

A  lowering  of  the  melting-point,  too,  of  the  butter  acids 
may  help  to  indicate  the  presence  of  vegetable  butter,  as  it 
units  at  27  ,  whereas  butter  melts  at  about  38\ 
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In  the  oleo-refracl eter  vegetable  battel  gives  —  59  , 

whereas  battel  gives  -  30  ,  so  that  tlii-  is  a  l'"">1  test. 

Further,  the  author  timls  that  fats  and  oils,  according 
to  their  kind,  possess  the  proportj  ..i  absorbing  a  definite 
rolomeoi  acetii  acid  ("i  speoial  density).  Thus, butters 
absorb  about   I  sent,  margarin  aboal  26-66  per 

cent,  and  vegetable  batter  above  1"<>  i«-r  cent,  so  that  the 
presence  ■  ■!  the  latter  in  1. utter  will  raise  the  acetic  acid 
absorbing  power  of  a  butter. 

The  results  obtained  are  tabulated  on  page  275. 

F.  W.  T.  K. 


The    Determination   of  Rosin    Oil    in   Lubricating    Oil. 

I     Storeh.     Ber.  d.  Osterr.  Gesellsch.  z.  Forder.  d.  Chem. 

Ind  9,  93. 
Tk»  to  fifteen  gnns.  "I  the  lubricating  oil  i-  gently  warmed 
with  about  five  times  it-  weigh)  of  96  per  cent,  alcohol,  in  :i 
imaU  Ma-k  on  the  watei  bath,  shaken  and  then  cooled,  The 
alcohol  i-  ili-  it  decanted  into  a  tared  Erlenmeyer  :l;i-k , 
7  cm.  high;  (he  residue  in  the  first  Bask  iscarefullj  washed 
with  a  lit tli  90  per  cent,  alcohol,  and  the  washing  added  to  that 
alread*  in  tl"  Erlenmeyer  tla-k.  The  whole  is  then  gently 
boiled  on   a  water-bath,  tho.  flask  being  surrounded  bj  ,i 


broken  beaker  to  prevent  condensation.  When  no  more 
alcohol  is  evolved,  the  residue  is  cooled  and  weighed  (A), 
"  1  lii  —  i-  then  treated  with  ten  times  it-  weight  of  96  percent, 
alcohol.  The  solution  is  treated  in  exactly  the  same  way 
»-  the  iir-t  solution,  and  the  weight  "i  t!»-  residue  is  <  Hi. 

The  difference  between  the  amounts  "f  alcohol  used  in 
the  two  eases  was  evidently  necessary  in  order  to  dissolve 
the  remaining  mineral  oil  in  the  second  experiment.  The 
amount  of  alcohol  used  in  the  second  solution  is  tlni<  a 
guide  t<»  the  amount  of  mineral  oil,  which,  together  with 
the  rosin  oil  is  again  dissolved.  Bj  subtracting  the  amount 
from  the  weightofthe  residue  It.  a  weight  i-  obtained  which 
is  a  little  Irs-  than  the  amount  ol  rosin  oil  actually  present : 
the  true  weight  lies  between  the  weight  "i  residue  H  and 
the  weight  when  corrected  as  above. — A.  I..  S. 


Investigation  of  China  Teas.     P.  Dvorkovitz.    Jour. 
Kuss.  t  hem,  Soc.  22,  558—568 

Tin  author  undertook  i"  find  out  li"»  far  the  price  of  U  a 
depends  on  tin-  percentage  of  theine  ami  tannin  in  it. 
The  results  of  liis  numerous  analyses  are  shown  in  the 
following  table  : — 


Anmi-i-  "i   China  Teas  of  mi    First  Ckof  "i    1890. 
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The  higher  numbers  of  tea  in  it  are  better  ones  and  more 
expensive.  The  author's  conclusion  from  this  table  is  that 
"  it  is  not  on  the  absolute  amount  of  tlieine  in  tea  that  the 
price  of  different  sorts  depends,  but  on  the  relative  per- 
centage of  theine  to  the  total  amount  of  tannin  and  products 
of  fermentation,  and  the  greater  this  ratio  the  higher  is 
the  price  of  the  tea,  and  the  more  regular  the  fermentation 
the  better  the  tea. 

The  methods  used  in  estimating  theine  and  tannin  are  as 
follows  : — 

Determination  of  Theine. — Ten  grms.  of  tea  leaves  arc 
ground,  and  scalded  three  times  with  200  ce.  of  boiling 
water  for  five  minutes  each  time,  after  which  the  tea  is 
boiled  twice  with  200  cc.  of  water  until  no  colouring  is 
observed;  then  the  solution  is  washed  with  petroleum  ether 
for  removing  the  fat  and  brown  colouring  matter  of  tea. 
600  grms.  of  the  liquid  (containing  the  extract  from  C  grms. 
of  tea)  are  acted  upon  by  100  cc.  of  caustic  baryta 
(4  cc.  Ba(HO).:  +  100  cc.  H./I);  the  sediment  being 
immediately  filtered  off,  583  grms.  of  the  filtrate  (corre- 
sponding to  5  grms.  of  tea)  are  mixed  with  100  cc.  of 
20  per  cent,  solution  of  common  salt  and  subsequently 
gradually  treated  with  400  cc.  of  chloroform  in  three  parts. 
On  evaporating  and  drying  the  remainder  at  100°  ('.,  white 
needles  of  theine  are  obtained. 

Determination  of  Tannin.  —  Lowenthal's  method,  viz., 
oxidising  tannin  with  potassium  permanganate  (see  also 
this  Journal,  1890,  1157 — 1159)  in  presence  of  excess  of 
indigo  carmine  until  a  yellow  tint  appears,  proved  to  be 
unreliable  for  two  reasons  : — ■ 

(1.)  The  result  of  the  analysis  greatly  depends  on  the 
way  of  adding  the  permanganate  ;  the  slower  it  i>  added 
the  less  of  it  is  required ;  and 

(2.)  The  difficulty  of  establishing  the  strength  of  per- 
manganate solution  by  tannin. 

To  avoid  the  second  difficulty  the  author  has  found 
31  3  grms.  of  tannin  (not  41 '20  grms.  found  by  Xeubauer) 
to  correspond  to  63  grms.  of  oxalic  acid.  Thus,  having 
prepared  the  permanganate  solution,  of  which  130  grms. 
would  answer  to  100  grms.  of  pure  10  per  cent,  oxalic  acid, 
and  20  cc.  of  the  same  to  oxidise  25  cc.  oi  indigo  carmine 
solution  (about  50  grms.  of  indigo  carmine  dissolved  in  a 
litre  of  water,  treated  with  50  grms.  of  sulphuric  acid,  and 
filtered),  the  author  mixes  40  cc.  of  extract  of  tea  (as 
above)  with  500  cc.  of  water,  25  cc.  of  indigo  carmine 
solution,  and  25  cc.  of  20  per  cent,  sulphuric  acid,  and 
added  potassium  permanganate  as  follows  :  32  cc.  at  once, 
theti  2 — 3  drops  per  second,  and  finally  1  drop  per  second, 
until  the  yellow  tint  appears.  "  The  total  amount  of  the 
permanganate  added,  which  ought  not  to  exceed  38  cc, 
reduced  by  that  required  for  the  oxidation  of  indigo  carmine 
points  to  the  amount  of  the  products  of  decomposition  of 
tannin  in  tea,  or  rather  to  the  stage  of  fermentation  of  the 
tea."— N.  W.  T.  

The  Analysis  of  Soap.     J.  F.  Sehnaible.     J.  Anal.  Chem.  ; 

C'hem.  Trade  J.  1890,  7,  403,  8,  39—40. 
In  soap  which  has  not  been  carefully  made,  there  may  exist 
more  or  less  unsaponified  fal  or  free  ;il  kali,  as  the  case  may 
he.  Besides  these  variations  the  commercial  soap  often 
contains  varying  amounts  of  rosin,  alkaline  carbonates  and 
silicates,  borax,  Glauber's  salt,  pearl  ash,  starch,  flint,  talc, 
sand,  &c,  complicating  the  analysis  to  a  corresponding 
degree.  In  toilet  soap  there  may  be  found  glycerin,  alcohol, 
sugar,  colouring  matter,  &c,  while  medicated  soap  often 
contains  phenol,  sulphur,  potassium  iodide,  and  other  medical 
substances.     (See  this  Journal,  1887,  681.) 

After  a  careful  comparison  of  the  many  analytical 
methods  proposed,  the  author  has  found  the  following  to 
give  good  results  : 

Water. — For  the  determination  of  water  the  method  of 
Loewe  (Fresenius,  Zeits.  Anal.  Chem.  19,  112)  was 
employed  with  good  results.  From  80  to  100  grms.  of  the 
soap  (which  has  been  reduced  to  very  tine  shavings,  and 
represents  an  average  sample)  is  weighed  out  between 
watch  glasses  and  heated  in  the  air  bath,  at  first  from 
60°  to  70c  C,  to  avoid  melting,  then  at  100°  to  105°  C, 
till  it  possesses  a  constant  weight. 

In  selecting  the  sample  in  this,  as  well  as  in  all  subsequent 
determinations,  it  is  essential  that  an  average  specimen  be 


obtained,  since  the  content  of  water  in  the  different  parts  of 
the  bar  varies  considerably.  This  is  best  effected  bv  cutting 
away  about  one-third  from  the  end,  and  evenly  scraping  the 
cut  surface  of  the  remainder  until  a  sufficient  amount  is 
obtained  for  the  analysis.     (See  this  Journal,  1884,  307.) 

Unsaponified  Matter. — For  the  determination  of  un- 
saponified matter  (Allen's  Com.  Org.  Analysis,  Vol.  II.),  the 
soap  which  has  been  dried  in  the  manner  indicated,  is 
extracted  in  a  Soxhlet  extraction-apparatus  with  petroleum 
ether,  which  for  this  purpose  should  boil  below  80°  C.  and 
should  leave  no  residue  on  evaporation.  After  the  extraction 
is  complete,  the  "  petroleum  ether "  is  distilled  off,  the 
residue  dried  at  100°  C.  and  weighed. 

In  a  boiled,  well-made  laundry  soap,  there  should  be  no 
unsaponified  matter  unless  the  same  had  been  subsequently 
added.  In  addition  to  unsaponified  fats,  foreign  matters 
are  sometimes  found  in  the  petroleum  ether  extract,  such 
as  soft  paraffin  (so-called  "  Mineral  Soap  Stock  "),  waxes, 
hydrocarbon  oils,  phenol,  &c.  If  waxes  be  present  the 
dried  soap  should  be  extracted  with  boiling  toluene,  which 
dissolves  them  better  than  petroleum  ether. 

Total  Alkali  and  Fatty  Acids. — The  dried  soap  thus 
freed  from  unsaponified  matter  is  next  dissolved  in  hot 
water,  preparatory  to  determining  the  total  alkali  and  fatty 
acids.  A  pure  soap  dissolves  completely  in  hot  water,  and 
no  ordinary  product  should  leave  more  than  a  slight  residue. 

If  the  article  examined  be  "  scouring  soap,"  the  insoluble 
residue  will  be  found  to  contain  large  quantities  of  fine 
sand,  and  sometimes  talc.  The  residue,  if  appreciable, 
should  be  washed  by  deeantation  and  eventually  brought 
upon  a  filter  with  hot  water,  dried  at  100  ('.,  and  weighed, 
after  which,  if  desired,  it  can  be  subjected  to  further 
examination. 

To  the  aqueous  solution  is  added  an  excess  of  semi-normal 
sulphuric  acid,  setting  free  the  fatty  acids  which  rise  to  the 
surface.  The  beaker  or  vessel  in  which  the  precipitation 
was  effected  is  next  cooled  with  ice-water.  When  the  fatty 
acids  (U.S.  Dept.  Agric.  Chem.  Div.  Hull.  13  [4],  456) 
have  solidified,  it  is  best  to  decant  the  liquid,  remelt  with 
hot  water  two  or  three  times  to  remove  any  enclosed  mineral 
acid,  again  cool,  filter  and  wash  with  cold  water  until  the 
washings  are  no  longer  acid,  as  shown  by  litmus. 

The  filtrate  from  the  insoluble  fatty  acids  contains  the 
total  alkali  now  present  as  sulphate,  the  excess  of  sulphuric 
acid  and  any  gl3'cerin  which  ma)-  have  been  present  in  the 
soap,  if  saponification  were  effected  in  the  cold.  The  acid 
liquid  may  further  contain  a  small  amount  of  soluble  fatty 
acids.  It  is  first  titrated  with  semi-normal  potash,  using 
methyl  orange  as  indicator  (Allen's  Com.  Org.  Analysis, 
Vol.  II.,  p.  260).  From  the  original  amount  of  sulphuric 
acid  added  and  the  number  of  cc.  of  semi-normal  potash 
required  to  neutralise  the  excess  of  the  same,  can  be 
determined  the  total  alkali  of  the  sample.  It  is  calculated 
as  N%( ». 

After  the  liquid  has  been  rendered  neutral  to  methyl 
orange  (which  indicates  the  mineral  acid),  phenolphthalem 
is  added  and  more  potash  is  run  in.  The  number  of  cc.  of 
potash  required  for  neutralising  corresponds  to  soluble  fatty 
acids  and  is  calculated  to  caprvlic  anhydride — 

rc^co].  0 

lCrH15CO/  U 

in  the  absence  of  more  definite  knowledge  as  to  their  nature. 

The  solution  is  now  concentrated  and  tested  for  glycerin, 
which  may  be  determined  by  evaporating  to  dryness  and 
extracting  with  ether-alcohol  mixture  (Chem.  Zeit.  8,  1667), 
oxidising  to  oxalic  acid  by  means  of  permanganate  (Chem. 
Zeit.  9  975  ;  also  this  Journal,  1886,  392)  (not  always 
applicable).  (Allen's  Com.  Org.  Analysis,  Vol.  II.,  p.  290.) 
In  soaps  containing  silicates  of  the  alkalis  (a  not  unusual 
constituent),  the  gelatinous  silicic  acid  which  separates  on 
the  addition  of  sulphuric  acid,  remains  with  the  fatty  acids 
on  filtration.  To  separate  the  fatty  acids  from  this,  as  well 
as  all  other  impurities  which  may  be  present,  the  author 
found  the  following  method  effective: — 

The  funnel  containing  the  filter  with  the  fatty  acids  is 
placed  in  a  small  beaker  and  heated  in  an  air-bath  (Allen's 
method).  As  the  filter  dries,  the  fatty  acids  pass  through 
it  and  collect  in  the  beaker  below,  while  all  the  impurities 
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of  silica,  tale,  &c.)  remain  behind  on  the 

mi  itae  it   il  necessarj  t..  m.li  the  filter,  which 

remaini  -.itnut.  .1  with  the  fatty  acids,  with  hot  re-distilled 
alcohol  or  petroleum  ether,  "i  else  exhaust  in  an  extraction 
apparatus.  Thealooholor  petroleom  ether  is  distilled  off, 
and  the  residue  treated  in  the  same  waj  as  the  main  quantity 
of  f;ii i  \  acids. 

In  determining  the  fatty  acids  in  a  soap,  it  is  frequently 

convenient    to  extract   with  ether  in   a   separating  funnel 

m.  News,  43,  2U 

I,,  ,i,,  this  thi  soap  solution  is  placed  in  the  funnel  and 

shaken  with  sulphuric  acid  and  ether.    The  separated  acids 

ed  in  the  ether.     The  aqueous  solution 

maj  be  drawn  oil  below,  the  ethereal  solution  washed  with 

aporated,  and  the  residue  dried  al  100  ( '. 

and  weighed. 

anal]  Bts  recommend  (•  Ihem.  News,  48,  67  i  melting 
the  fattj  acidf  [if  soft)  with  a  weighed  amount  of  paraffin 
or  stearic  acid,  as  bj  this  means  a  firm  coherent  cake  is 
olitained,  which  cau  be  easilj  handled.  Thi  cake  is  washed, 
anil  weighed,  and  ih<  wi  ight  of  paraffin  deducted. 
This  method,  however,  i-  not  applicable  when  ii  i-  desired 
to  niak.-  a  further  examination  of  the  fatty  acids,  to 
determine  theii  origin;  in   this  ease  it   is  better  to  extract 

with  ether,  as  given.     Si the  fatty  acids  exist   in  the 

soap  a-  anhydrides,  and   are  weighed  as   hydrates,  it   is 

n Bsarj  to  multiply  the  weight  found  by  the  Factor  0' 9, 

which  gives  the  weight  of  fatty  anhydrides. 

The   fatty   acidf  iving   been   weighed,  may   be 

titrated  with  il  potash,  and  from  these  data  may 

i„-  ascertained  what  portion  of  the  total  alkali  exists  in 
combination  with  tin-  acid  as  soap.  (See  also  this  Journal, 
ind  1890,  1i>7l'.) 
/'/..  Alkali.— To  determine  the  pei  cent,  of  free  alkali 
(Allen's  Com.  <  >r^.  Analysis,  Vol.  II,  p.  251)  in  Boap,  a 
separate  portion  is  weighed  ont  and  extracted  with  neutral 
alcohol    in  an   extraction   apparatus.      The   caustic  alkali 

ii   , i.  i.ino I    in   the  alcoholic   solution  by  titrating  with 

i mal   hydrochl acid,  using  phenolphthaleYn   as 

itor. 
When,  however,  the  soap  contains  unsaponified  I  it 
frequent!]  tl  i  idi  bj  thi     o  c  illi  d  '  i  old  pi 

this  method  solution  un- 

saponifled    fat    would   be   readilj    saponified    bj    tl 
caustii  tent. 

I li   a    case   tin-   -nap   must    ii r- 1   be   dried   in   an 

atmosphere  free  le  at  100°  C,  the  un- 

fied   matti  i  with    petroleum    eth 

tin. ills  ili.'  -nap  dissolved  in  alcohol  ami  the  free  alkali 
.1.  i,  i  mined  in  tin'  alcoholic  solution  a-  bi  fori 

The  carbonate  of    soda,  Bilicate  of    soda,   borax,  and 
everything   insoluble    in   alcohol,   remains   behind   in    the 
■  i. .ii  tube,  and   maj  be  >li  i<  •!  at  100   t '.  and   ■■■ 

1 1  Ii  i able,  it  in  n  I-  tin thei  treated  as  follow 

baiisti  .1  \m  1 1 1  boiling  '  Ine 

half    ■•!    the   solul  I    with   semi 

in.  tin  I  orange  as  incidatoi       I  bi 

lired  xpunds  to  carbonate,  (ilii  ate, 

and  borate.  In  thi  olutiou  alphute*  maj  also  be  deter 
mined,   and    starch   and    gelatin    tested   for.       rhe    other 

li  lit  ..I  the    uliiiii"  i  oi  'I  qualitativi  lj  t it Donate, 

in. I  borati       li   there  remain  considerable  residue 
insoluble  in  water,  it  maj  he  dried  al  100   I    ,  weighed,  and 

I  in  i  In  i  exa led.     (See  also  this  Journal,  1889,  428.) 

I;,  -in  is  ■   verj  con d  constituent   ol    -naps. 

it,,  i,  ..nan  -  "i  alkali  having  :■  similai  action  i"  soaps, 
and  the  cheapnem  of  the  material  often  suggesting  a  partial 
substitution  ol  il  foi  th«  natural  fats  an. I  oil.. 

\      i    qualitative   teal    I sin,   QottliebV    (Benedikt, 

Analyse  del  b'ette  u.  Wncbsarten,  p.  121)  method  is  p  liable 
and  easil)  made. 
The  soap  is  dissolved  in  water  and  beau  <i  to  boiling.    A 

o'iiiii i   magnesium  sulphate  i-  added  until  the 

Lou    acids   are  oompletulj    precipitated.     The  muj 

resioatea  remain  in   solui Ait.i    boiling  two  oi   three 

utes,  ili.-  solul i-  filtered  and  tl"  hot  Bltrati  ai  idified 

with  sulpburii    acid.     Is  thi    pn  ■•  < f  r<  sin  th 

•   iini. hi,  due  to   ii"  I   rssiu  acids      I  hi 

boiling  should  hi  continued  foi  halt  an  hour,  to  mal 


that  the  turbidity  is  due  to  the  resin  acids  and  not  to  volatile 
fattj  acids. 

Bedford  (Benedikt,  Analyse  derFette  u.  Waohsarten, 
p.  121)  recommends  as  a  qualitative  teal  for  resin  the 
solution  of  the  soap  or  mixed  fatty  and  resin  acids  in  80 
per  oent.  alcohol,  and  the  addition  of  an  excess  of  a  solution 
of  calcium  chloride  w  it  li  ammonia  to  alkaline  reaction.  After 
cooling,  the  precipitate  is  washed  and  filtered.  The  filtrate 
contains  the  ealoium  salt  ol  the  resin  acids,  together  with 
a  slight  amount  of  calcium  oleate.  li  is  now  acidified  with 
hydrochloric  acid,  the  resin  separates  asa  soft,gummj  and 
viscous  mass. 

For    the    quantitative    determination    of    resin,  several 
. .  ha\ a  been  rei  ommended. 

Ohtddiog's  method  (ihis  Journal,  1882,  205,  and  18 
180),  which  is  based  on  the  solubility  of  tin-  silver  reainatee 
in  ether,  is  open  to  objection  on  account  of  the  inaooaraoj 
aii. nil'  from  tile  repeated  tranafer  of  the  ethereal  solution 
ami  the  numerous  readings  bo  be  taken, and  also  on  account 

of  the  evaporati f  the  ether  which  takes  place,     Kuiihcr- 

more,  Wright  and  Thompson  have  shown  the  correction  for 
oleic  acid,  which  Gladding  introduces,  to  be  not  al  all 
constant. 

A  Miv  convenient  method,  and  one  whioh  the  author 
found  to  give  good  results,  is  that  ile\is,-i|  by  V,  Hubl 
and  Stadler  (Benedikt,  Analyse  der  Fette  u.  Waohsarlen, 
p.  125). 

Ha  to  l  grm.  ol  the  fatty  acids  is  heated  in  a 
tlask  on  the  water-bath  with  about  BO  ee.  alcohol  to  complete 
solution.  The  acids  are  neutralised  with  alkali,  aaj 
pheiiolphihaleiu  as  indicator.  The  alooholic  soap  solntiou 
is  then  poured  into  a  beaker,  the  Mask  rinsed  with  water, 
the  solution  diluted  to  200  cc.,  and  silver  nitrate  added  to 
complete  precipitation.  The  precipitate  (cansiBting  of  the 
silver  salts  of  the  resin  and  fattj  aeids)  must  be  protected 
from  the  sunlight.  It  is  filtered,  washed  with  water,  dried 
al  Inn  C,  and  then  extracted  in  a  Soxhlet  extractor  with 
ether.  The  silver  resinates  dissolve  in  the  ether,  while  the 
silver  sails  of  the  fattj  aeids  remain   behind.     The  ethereal 

Solution,  as  il   leaves    tin-    extraction    tuhc,  should  ha    yellow 

,.i  Ughl  brown  in  colour,  but  not  dark  brown.  It  is  filtered, 
it  necessary,  and  the  nitrate  shaken  with  hydrochloric 
in  a  separating  tunnel.  The  resulting  ethereal  solution  ol 
the  resin  acids  is  filtered  from  ailvei  chloride,  washed  with 
water,  and  the  Bltei  and  the  separator  riasedwith  other, 
the  ether  distilled  off,  and  the  residue  dried  al  100  I  As 
tha  i  bed  in  the  hydrated  form,  its  weigh)  amsl 

first  be  multiplied  bj  thefaetoi  '9782  to  obtain  the  weight 
of  the  anhydride.     (See  also  this  Journal,  1888  I 

it  is  frequently  of  interest  to  know  the  origin  "t  the  tatty 
aoids  of  a  snap  whioh  i-.  however,  in  man}  oases  ■  problem 
not  easil]  solved.  The  onlj  clues  are  to  besought  in  tba 
specific  gravity,  combining  weight,  melting  and  solidifying 
points,  aud  iodine  iiiinit,.-t  of  fail  v  acids. 

i  locaeionally,  fats,  before  being  used  in  soap  makiqg,  are 

bleached  bj  various  chemical  agents,  the  s(   common  ol 

whiel perhaps,  potassium  bichromate  and  hydrochloric 

acid  hi    sulphuric  acid.     When  such  a   mixture  '«   heated 

in   bleaching,   as  i-  frequentlj    the  ease,   the   biehi ate, 

acting  mi  the  hydrochloric  acid,  liberates  ohlorine,  and, 
under  favonrabli  conditions,  thi  chlorine  combines  with 
thi  unsaturated  acids  present  in  the  fats  as  gtycerides, 
thus  uttiiiv  destroying  the  value  ..i  the  iodine  number — 
the  most  definite  index  as  to  the  origin  of  the  fata. 

,  ii  frequent!]  occurs  that  mixtures  ol  hroes  mors 
fats  maj  i»  used,  thi  combining  weights,  iodine  Dumber, 
and  other  properties*  of  which  close]]  approximate  thosa  of 
aiiiii.iiv.iii.il  fat,  and  so  an  erroneous  conclusion  msrj  !><■ 
iiriivvn  from  an  examination  of  such  mixed  fattj  acids, 

When,  however,  a  mixture  of  two  fats,  in  their  natural  state, 
without  having  undergone  anj  bleaching  or  refining  process, 
ha-  been  used,  il  is  general!}  possible  to  ascertain,  with 
considerable  accuracy,  the  nature  of  the  fart)  aoids  bj 
mean-  of  the  iodine  nun. her.  it  hav  Ing  been  found  by  actual 
experiment  that  the  iodine  number  ol  a  mixture  of  two  fats 

, isponds   within   the    limits    ol    analytical    error   with 

ili ii,  al  numbers  calculated  for  the  pun-  fats,     i  Bee  also 

this  Journal,  1888,  179     180.)     0   II 
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Fresenius'  Quantitative  Analysis.     Vol.  II.    Translated 
by  Chas.  E.  Groves,  F.R.S.    Part  III.    Price  2s.  6d. 

This,  the  second  volume  of  Mr.  Groves'  translation  of 
Fresenius,  commences  on  page  193,  in  the  subject  of 
"  Acidimetri/."  On  page  205  the  subject  of  Alkalimetry  is 
taken  up,  followed  by  the  description  of  methods  for  the 
valuation  and  analysis  of  Chloride  of  Potassium,  Sulphate 
of  Potash,  Nitrate  of  Potash,  and  Gunpowder.  On  page 
228  commences  a  description  of  methods  for  analysing 
Tartar.  Later  on,  pp.  230 — 240,  are  found  methods  for 
analysing  Black  Ash,  Common  Salt,  and  Salt  Cake, 
pp.  241—248  being  devoted  to  the  subject  of  the  analysis 
of  Bleaching  Powder  or  Chloride  of  Lime.  Then  follow 
methods  for  analysing  Acetate  of  Lime,  Limestones.  Dolo- 
mites, and  Cements,  Clays  and  Native  and  Mixed  Silicates. 
After  these,  Chromium  Compounds  and  Zinc  Compounds 
follow,  and  here  the  volume  ends  uncompleted. 


Encyclopedic  English-German  and  German-English 
Dictionary.  Uniform  in  plan  and  arrangement  with 
Sachs-  Villatte's  French-German  and  German-French 
Dictionary.  Giving  the  pronunciation  according  to  the 
phonetic  system  employed  in  the  method  of  Toussaint. 
Langenscheidt.  Part  First :  English-German.  By  Professor 
Dr.  En.  Muret.  Unabridged  edition.  Berlin:  Langen- 
scheidt'sche  Verlagsbuchhandlung  (Professor  G.  Langen- 
scheidt). 1891.  New  York:  The  International  News 
Company.  London  :  H.  Grevel  and  Co.,  33,  King 
Street,  Covent  Garden. 

Part  I.  is  now  issued,  in  paper  cover,  large  8vo  size, 
with  Introduction  and  extending  from  A  to  ALO.  Price 
Is.  6ii. 


The  Metallurgy  of  Steel.  By  Henry  Marion- 
Howe,  A.M.  (Havard),  S.B.  Volume  I.,  Second  Edition, 
Revised  and  Enlarged.  The  Scientific  Publishing  Company, 
27,  Park  Place,  New  York.     1891. 

This  is  a  quarto  volume,  handsomely  bound  in  brown  cloth 
and  gilt.  The  work  is  dedicated  to  Sir  Lowthian  Bell,  Bart., 
F.R.S.,  as  a  token  of  the  author's  admiration.  It  contains 
Prefaces  to  the  First  and  Second  Editions,  List  of  Errata, 
Tables  of  Contents,  List  of  Illustrations  and  of  Tables,  and 
Subject-Matter  extending  over  385  pages,  closing  with  an 
Alphabetical  Index  and  Advertisers'  Index.  There  are  232 
excellent  wood  engravings  and  numerous  tables.  The 
matter  is  classified  as  follows  : — Chap.  I.  Classification  and 
Constitution  of  Steel.  II.  Carbon  and  Iron.  Hardening, 
Tempering,  and  Annealing.  Evidence  that  there  are  two 
conditions  of  Combination  of  Carbon  with  Iron.  Effect  of 
Carbon  on  the  Physical  Properties  of  Iron.  Hardening, 
Tempering,  and  Annealing.  Rationale  of  Hardening  and 
Annealing.  III.  Iron  and  Silicon.  IV.  Iron  and  Man- 
ganese. V.  Iron  and  Sulphur.  VI,  Iron  and  Phosphorus. 
Effect  of  Thosphorus  on  the  Physical  Properties  of  Iron. 
VII.  Chromium,  Tungsten,  Copper.  VIII.  The  Metals 
occurring  but  sparingly  in  Iron.  IX.  Iron  and  Oxygen. 
X.  Nitrogen,  Hydrogen,  Carbonic  Oxide.  XI.  The 
Absorption  and  Escape  of  Gas  from  Iron.  XII.  The 
Prevention  of  Blowholes  and  Pipes.  XIII.  Structure  and 
Related  Subjects.  XIV.  Cold-working,  Hot-working, 
Welding.  XV.  Direct  Processes.  XVI.  Charcoal-Hearth 
Processes.  XVII.  The  Crucible  Steel  Process.  XV11I. 
Apparatus  for  the  Bessemer  Process. 

Appendix    I.    Special    Steels.      II.    Anti-rust  Coatings. 
III.  Lead  Quenching.     IV.  Direct  Processes. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Italy. 

Recent  Customs  Decisions. 

Note. — Quintal  =  220' 1  lb   avoirdupois.     Lira  =  9-ljrf. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Italian  Customs  tariff  have  been  given  bv  the 
Italian  Customs  authorities:— 

Oxidised  enamel  colour. — Category  734.  Duty,  50  lire 
per  quintal. 

Aristol  (chemical  preparation). — Category  61.  Duty, 
10  lire  per  quintal. 

Betha  naphthaline. — Category  516.  Duty,  4  lire  per 
quintal, 

Canada. 

Grease  for  Soap  Manufacture. 

The  Canada  Gazette  for  the  31st  January  publishes  an 
order  of    the   Governor-General    of    Canada    in   Council, 

providing  that  under  authority  of  section  No.  248  of  the 
Customs  Act,  the  item  No.  277,  chapter  20,  53  Victoria, 
intituled  "  An  Act  to  amend  the  Act  respecting  the  Duties 
ill  I  UStoms  "  is  to  be  interpreted  and  to  read  as  follows  : 

Grease,  rough,  the  refuse  of  animal  fat,  such  as  is  fit  onlv 
t..i  use  in  the  manufacture  of  soap,  although  the  same  is 
passed  through  a  process  of  deodorisation.  Provided  that 
the  same  shall  not  be  admitted  free  of  duty  except  when 
imported  by  soap  manufacturers  for  the  manufacture  of  soap 
only,  in  their  own  factories,  and  in  all  cases  of  importation, 
mi  entry  of  such  grease,  the  importer,  when  he  claims  the 
exemption  from  duty,  shall  swear  to  and  subscribe  the 
following  affidavit  : — 

"  I,  ,  the  undersigned  importer  of  the 

grease  mentioned  in  this  entry,  do  solemnly  swear  that  such 
grease  is  fit  only  for  the  manufacture  of  soap,  that  it  is 
imported  by  me  for  that  purpose,  and  will  be,  and  all 
products  thereof  will  be  wholly  used  for  that  purpose  onlv, 
and  will  be  so  used  in  my  factory  situate  at 
in  the  province  of  ." 

( 'ustoms  Decision. 

The  following  decision  affecting  the  classification  of 
copper  in  the  Customs  tariff  of  Canada  has,  according  to 
the  Canada  Gazette,  been  recently  given  by  the  Canadian 
Board  of  Customs  under  the  approval  of  the  Governor- 
General  in  Council  :  — 

Metallic  copper,  the  exclusive  product  of  Canadian  ore 
smelted  abroad  and  returned  to  Canada  by  the  producers 
of  the  ores  from  which  smelted,  may,  for  one  year  from  the 
1st  February  1891,  be  admitted  into  Canada  under  such 
regulations  as  the  Minister  of  Customs  may  prescribe,  and 
on  payment  of  duty  on  the  cost  of  smelting  thereof. 


Mauritius. 

Customs  'Tariff. 

Note. — Kilog.  =  2-204  lb.  avoirdupois;  Hectolitre  = 
22  Imp.  gallons  ;  Metre  =  1  ■  094  yds.  ;  Rupee  =  2s. 
(nominal  value). 

The  following  is  a  statement  of  the  rates  of  Customs 
duty  now  levied  on  merchandise  imported  into  the  island  of 
Mauritius  : — 

Note. — Under  Ordinance  No.  20  of  -24th  Decen.ber  1S90,  a  sur- 
charge of  10  per  cent,  lias  beta  levied  on  import  duties,  except 
those  on  rice,  salt  fish  or  dried  fish,  wheat  and  wheat  flour,  dholl. 
lentils,  wine  in  casks,  salt  beef  and  salt  pork  (salt  pork  does  not 
include  hams  and  bacon).  The  same  to  remain  in  force  up  to 
81st  December  next  inclusively. 

II 
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-    Tu:m    OP   Mw  icmt-. — continued. 


Description  of  Goods. 


Rates  ol  Duty. 


asphaltum  or  bitumen 

Brimstone  or  sulphur,  oommoi 

refined 

Ouiphor,  crude 

refined,  and  in  powder 

Candles  (exeepl  wax) 

w:u 

hone  :••■>!  India-rubber  (manufactured) 


Cei 


ent. 




Clay,  pipe  and  Are 

i  .  '.l.t  

bar,  bolt,  sheet,  4c  (red) 

„       (yellow  metal)... 

Detonaton 

it.- 

■,.. -r  ..r  i-utcli 

Glass,  window 

.,     bottle*,  empty 



Gu krable 

,.    copal 

Gunpowder,  inorting 

blasting 

Hides,  raw  and  Baited 

tanu.nl 

Ill'lilt" 

sheets,  shot,  ami  i>i|m-* 



I 

Lime  ilee 


Ri  C 
PerljOOOMIos.     i '25 

Per  100  kilos.       »'« 

1-20 

8-00 

iri.r. 

9'00 

ic-oo 

0'Efl 

010 
I'M 
2-80 

vnn 
4-00 

Per  1,000  4'00 

Per  100  kilos,  I2'00 
200 

PerlOOmetres  •-'•no 
„     bottles    0-10 

PerlOOkili.s.  S"0C 
2-nu 
8-00 
5-00 
1-0(1 
.TOO 
I-"-" 
g'U 
l"8B 
7-50 
0-20 

Per  heel  (litre     :ri«> 


Manure  of  all  snris-.  and  the  following  snb- 

l  for  i  in'  purpose  of 

being  us.i1  in  ill-  n  ot  manures 

..r   --I In  '    - ■  ilonial    pn  ilism- 

ll. :— 

i.  ammoniacal  liquor 

nea,  !•  hi-  .lust,  bone  oil,  ami  die- 
solved  bones. 

bolie  acid 

i  ill.-  «.f  1 1 in.* 

.*..  i  Ihloridc  i.f  manganoM 

it.  t'hl l<-  <■(  soda,  solution  ol 

7.  Chloride  .■(  sine 

I  and  wi»-l  "--t 

I-   i-i|  muscular  flesh  and  .1' 

10.  Ktlii-r 

11.  Vi-.li  mill  "!'■ 

sin  I  > 

tary  offloen  as  hi  for  DM 

U,  l.ini.-,  i-.-.ri>.'i)ai.-  ..f  lime,  sulphateaf 
1 1 ixt.-  >.r  gypsum,  phosphate  and- 
mperphosphale  ol  lune. 


t  CSTOM8    Turn  i    OS    Mn  cniif — continued. 


Description  of  Goods. 


Rates  of  Duty. 


18.  Nitrates,  tiliestes,  and  carbonates  ol 
potash  and  - 

14.  Perohlorlde  of  iron 

IB.  Permanga  h... 

l*;.  Phosphate  of  so.la 

17.  Rulphate  of  iron  


Rs.  C. 


-Per  1,000  kil.- 


ls.  Bulphate  ami  muriate  ..f  ammonia 
and  other  ammoniacal  salu. 

10.  Sulphate  "f  potash 


•Per  I.CO0  kilos 

j 

Per  p 

i  m  boxes  ronti 
each  not  more 

It  HI      11. 

propo] : 
on  boxi 
Diore      than 
matches. 

Per  100  kiUis. 

Per  hectolitre 

.  Per  case   not 
-     exceeding  \t 
C    litres. 

Per  hectolitre 

n 

Par  kilo* 
Per  100  kilos, 

Per  litre 

1*.  i  100  Wil"-.. 

" 

■• 

o*a 

O'TS* 

'1 

mlng 

tllHIl 

ml   a 
duty 

Ining 
•j-o 

Gingery,  mustard,  and  pistachio 

i        inut   (when  not  imported  from 
Oil  islands). 

the 

•j  .',11 

1-50 

J 

IT" 

2-.vi 

r::. 

2-. Ml 

Imported  from  the  OH  Islands  vrHfa 
menl  of  B&.  MtOOon  or  before  the 
January  in  each  year. 

pny- 

15th 

000 

oso 

20-00 

woo 

ir.Mi 

.-,;.-, 

0-70 

.,    .HI 

1-    -. 

ii  -7.-. 

s-r-n 

mpounded, <>f  unv  strength 
not   exoeod                           tinir  to  Sykes' 
hydi                      i   further  | 
dutj  for  any  greater  strength. 

Starch 

110 
11-7.'. 

20 
O'SO 

l'SO 

2-00 



r  -» 

i  ■  -.ii 

of  1890     iti  hi  -  paj  Hi-  dutj  for  - 
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Customs  Tariff  of  Mauritius — continued. 


Description  of  Goods. 


Rates  of  Duty. 


lis.  C. 
Turpentine Per  hectolitre    S'OO 


Varnish  (all  kinds) 
Vinegar 


All  ffoods,  wares,  and  merchandise  not 
otherwise  charged  with  duty,  and  not  men- 
tioned above,  or  not  specially  exempted, 
shall  bo  liable  to  an  ad  valorem  duty  of  . . . 


3-00 
1'28 


n% 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Dutch  Colonies. 

Drugs,  Soaps,  and  Perfumes. 

By  far  the  greater  part  of  the  chemicals  used  for  hygienic 
purposes  and  by  pharmacists  in  Java  are  of  German 
manufacture.  British  industry,  although  otherwise  quite 
capable  of  competing  successfully,  is  left  far  behind  here  in 
consequence  of  the  intimate  connexions  existing  between 
the  Dutch  and  Dutch-Indian  medical  men,  pharmacists 
and  scientists,  and  the  manufacturing  and  scientific  circles 
in  Germany,  where  many  of  them  have  studied.  The 
quinine  used  here  in  very  large  quantities  against  tropical 
fever  is  nearly  all  of  German  make.  Paints  are  nearly  all 
British,  only  white  lead  in  powder  bring  obtained  from 
German}',  but  aniline  and  other  dyes  are  mostly  German. 
In  soap  Germany  tries  to  compete  to  some  extent,  but 
cannot  do  so  successfully  against  the  cheap  English  soaps, 
especially  common  yellow  washing  soap  in  T">ars  from 
Liverpool.  German  soap  dries  too  rapidly.  The  best  toilet 
soaps  are  of  French  manufacture.  In  perfumery  also  the 
French  easily  maintain  their  lead  upon  the  market,  but  the 
enormous  consumption  of  eau  de  Cologne  of  all  brands  is 
supplied  by  Germany.  Lately  German  firms  have  also 
tried"  to  obtain  a  footing  with  other  perfumes,  but  they 
foimd  it  very  difficult  to  place  their  goods  here  at  satisfactory 
prices. 

Mineral  Waters. 

Almost  without  exception  all  mineral  waters  used  here 
are  imported  from  Germany.  Apollinaris  is  the  most 
favoured  kind,  but  many  other  brands  are  also  used.  The 
consumption  is  large,  and  increases  year  by  year,  partly 
owing  to  the  inferiority  of  the  local  drinking-water,  partly 
because  of  the  growing  tendency  to  substitute  a  mixture  of 
brandy  and  mineral  waters  as  a  beverage  for  beer,  wine,  or 
liqueurs. — Chemist  and  Druggist. 

Russia. 

Mercury  and  Phosphoms. 

Among  the  articles  of  export  from  Russia  which  are  now 
beginning  to  attain  a  certain  importance  are  quicksilver 
and  phosphorus.  Until  quite  recently  Russia  obtained  all 
the  quicksilver  consumed  by  her  from  abroad,  but  since  the 
commencement  of  exploitations  of  the  mines  of  Bakhmut, 
Russian  mercury  is  not  only  ousting  the  foreign  article  from 
the  local  markets,  but  it  has  become  an  article  of  export. 
In  1887,  7,803  poods  of  it  were  exported  from  St.  Petersburg 
and  Libau.  In  1889,  3,150  poods  of  phosphorus  were  also 
exported. 

Quicksilver. 

The  mercury  mines  of  Saigewa,  near  the  Nikitowka 
station  of  the  Azof  railway  prove  to  be  exceedingly  rich. 
The  deposits  contain  three  layers  of  hydrargerons  ore,  the 
total  quantity  of  ore   containing  metal  being   estimated  at 


12,000,000  poods.  The  ore  is  sprung  by  means  of  dynamite 
crushed  by  manual  labour  and  by  crushing  machine-,  ami 
finally  roasted.  In  1889,  the  yield  of  the  mine-  was 
10,202  poods  of  pure  metallic  quicksilver.  In  working  the 
deposits,  traces  of  former  workings  and  abandoned  pits  are 
found,  showing  that  these  same  mines  have  already  been 
exploited  in  ancient  times. — Ibid. 


MISCELLANEOUS  TRADE  NOTICES. 

New  Tanning  Product  in  Angola. 

Sir  G.  G.  Petre,  Her  Majesty's  Minister  at  Lisbon,  in  a 
despatch  to  the  Foreign  Office,  dated  the  2nd  February, 
says  : — ■ 

"  The  Official  Journal  of  the  31st  January  publishes  a 
Royal  decree  dated  the  28th,  granting  to  Senhores  Amado 
and  Swart,  merchants  in  Angola,  the  exclusive  privilege  for 
10  years  of  exporting  from  the  province  of  Angola,  the 
district  of  Congo  excepted,  a  new  industrial  product 
invented  by  them  and  extracted  from  a  common  tubercle 
which  has  not  yet  been  scientifically  classified  for  any 
industrial  purpose.  The  use  to  which  the  product  in 
question,  of  which  no  name  is  given,  is  to  he  applied,  is 
that  of  tanning  (" curtimento  ")  of  hide-. 

In  a  postscript  Sir  G.  G.  Petre  adds  :  "  The  export  duty 
on  the  product  in  question  Is  fixed  in  the  decree  at  5  per 
cent,  ad  valorem  when  shipped  to  foreign  ports,  and  at 
3  per  cent,  ad  valorem  when  sent  to  a  Portuguese  port." — 
Board  of  Trade  Journal. 


Brine  at  Stafford. 

Boring  and  pumping  operations  have  been  going  on  for 
some  time  past  in  the  neighbourhood  of  Stafford  in  con- 
nexion with  the  water  supply,  and  a  discovery  of  brine  has 
now  been  incidentally  made  which  may  prove  of  considerable 
importance.  Some  10  years  ago  the  Stafford  Corporation 
made  an  unsuccessful  attempt  to  obtain  a  water  supply  by 
boring  on  Stafford  Common.  But  after  a  great  loss  of 
money  the  boring  had  to  be  abandoned  owing  to  a  thick 
deposit  of  salt  which  was  liquefied  by  the  water,  and  rendered 
it  impossible  to  obtain  pure  water  from  that  site.  The  boring 
at  Eason  Moor,  not  far  distant,  a  few  years  later  revealed  a 
similar  obstacle,  and  the  Corporation  had  also  to  abandon 
the  measures  on  that  side  of  the  town.  The  Common  site 
has  recently  been  sold  to  a  private  firm.  The  boring  yvas 
re-opened,  and  pumping  commenced  a  fortnight  ago.  When 
the  water  had  been  reduced  to  40  ft.  below  the  surface, 
brine  began  to  rise  with  from  17  to  25  degrees  of  saturation. 
The  supply  of  brine  is  large,  it  being  found  impossible  to 
reduce  the  head  below  50  ft.  from  the  surface  by  pumping 
at  the  rate  of  320  gallons  per  minute.  The  brine  is  said  to 
be  the  strongest  yet  discovered  in  Staffordshire.  It  is 
anticipated  that  brine  works  will  soon  be  established. — 
Chemical  Trade  Journal 

Uniform  Customs  in  the  Manure  Trade. 

The  committee  of  the  German  Agricultural  Society, 
Section  for  Fertilisers,  has,  in  drawing  up  the  following 
regulations,  performed  a  work  which  will  greatly  assist  the 
trade  in  fertilising  material,  and  prove  of  great  use  to 
agriculturists. 

a. — Packing. 

The  sacks  in  which  commercial  fertilisers  are  sold  must 
have  the  following  details  printed  on  them  in  letters  of 
uniform  size  : — 

1.  Firm  supplying  the  article. 

2.  Name  of  the  fertiliser. 

3.  Amount  of  useful  material  contained  in  the  article. 
The  name  of  the  manufacturer  and   the  composition  of 

the  manure  must  be  printed  on  one   side  of  the  sack  ;  the 
name  of  the  manure  may  cither  be  on    the  same  -ide  or  on 
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ili.-  other  side.  Backs  oontaining  50,  75,  or  100  kilns,  must 
be  used,  but  the  weight  need  not  be  recorded  on  the 
package.  .    . 

The  following  are  the  only  names  and  abbreviations  which 
maybe  employed  for  fertilisers:  (1)  Ammonia-Bnperphoa- 
phate,  am.  rap.  (-')  Nitrogenous-eupeiphoephate,  nt. 
sup.  {German  st  rap.).  (:t)  Mixture  of  arurnouia- 
Buperpbosphate  and  organic  nitrogenous  matter,  am.  nt.  gap. 
(4)  Baltpetre-superphosphate,  salp.  sup.  (5)  Ammonia- 
saltpetre-superphosphate,  am.  -alp.  sup.  (6)  Ammonia- 
galtpetre-superpbosphate  with  organic  nitrogen,  am.  salp. 
ni.  sup. 

The  constituents  are  always  to  be  named  in  the  following 

order,  and    t.\    the  following  abbreviations :    Nitrogen,  n. 

German   st).     Phosphoric  acid,   ph.     Potash,   k.     The 

Amount  of  phosphoric  acid  is  to  be  expressed,  if  asary, 

by  two  numbers,  connected  by  a  sign,  tin-  fir-t  of  which 
always  •  ignifles  acid  soluble  in  water  {e.g.  Ph.  13  +  2  means 
I.'i  per  cent,  of  phosphoric  acid,  18  of  which  are  soluble,  and 
2  insoluble  in  water. 

/;. — Details  fur  tlte  rarious  kinds  of  Fertiliser. 

Superphosphate. — When   without     farther    qualification 

i.nh  the  -•  •liilil*-  phosphoric  acid  i '1  be  stated.    The  nature 

..i  the  material  u^il  in  it-  manufacture  does  not  require  to 
be  given.  If,  however,  a  portion  of  tin-  acid  is  Bolublc,  and 
the  rest  insoluble,  the  amounts  of  each  must  be  stated. 

Precipitate, —  Amount  of  phosphoric  acid. 

Ground  Thomas-slag  and  Thomas-phosphate  meal. — 
A i mt  of  phosphoric  acid  and  dnst. 

/tune  meal. —  In  :i<l<lir i< >■■  to  the  amounts  of  phosphoric 
acid  and  nitrogen  ■  farther  statement  in  agreement  with  the 
conditions  laid  down  by  the   Union  of  German  Research 

station-  i njanction  with  the  bone-meal  manufacturers, 

must  be  made. 

Fish  guano,  flesh  men!,  Peru  guano,  firral  guano, 
poudrette  ( erode  or  fine)  aadfine  hone  meal  most  1"'  labelled 
with  amount  of  nitrogen,  and  total  and  soluble  phosphoric 
acid. 

Ammonia  superphosphate  prepared  from  Buperphosphatic 
iiml  pare  ammonium  -nlphnt.-,  must  be  accompanied  by  a 
statement  of  amount  of  ammoniacal  nitrogen  and  soluble 
phosphoric  acid, 

Nitrogenous  ami  superphosphate  mi.rtures  of  super- 
phoapbates  with  valuable  nitrogenoos  organic  matter  (ground 
leather,  wool,  .v.'.  being  excluded),  sometimes  alone  and 
sometimes    with   Bulphate   of  »™—is,   simply    require  » 

-tat.- ni  of  the  amount   of  soluble  phosphoric  acid  and 

total  nitrogen. 

Saltpetre  superphosphates,  -Mixtun  -  of  t  hili  saltpetre 
with  superphosphates  require  the  amounts  of  nitrogen  and 
soluble  phosphoric  acid. 

Saltpetre  ammonia  superphosphates,  which  are  Bimilar  to 
the  above,  bul  with  sulphate  of  ammonia  in  addition, 
require  soluble  phosphoric  arid  and  total  nitrogen  to  be 
noted. 

Chili  saltpetre  ami  ammonium   sulphate,  delivered   in 
inal  packing,  i ■•■  ( > 1 1 1 ■-  no  turthei  designation,    [f, however, 
ih.  \    are  in  any  way  prepared,  they  must  be  labelled  as 
above  and  with  tin-  amount  of  nitrogen  present, 

///..</./  m ,il.  h"i  n  meal,  and  other  nitrogenous  fertilisers 

ii.  required  to  beat  theit  ni -  and  the  amount  of  nitrogen 

present. 

Mixtures  oontaining  potash  tolls  most,  in  addition  to  the 
above,  be  labelled  with  the  amount  of  potassium  oxide  (not 
salt)  present. 

r. — Sampling, 

ili.-  sampling  must  be  done  bj  the  purchaser,  or  his 
representative  at  the  railway  station,  or  within  two  days  of 
I... apt  at  the  plan-  of  delivery,  either  in  the  presence  of  a 
rtprescntatire  <>f  the  seller,  or  with  the  assistance  of  an 
impartial  person,  according  to  the  following  method, 

\n  average  sample  mail  be  careful!)  taken,  if  possible 
by  means  of  ■  sampling  iron  from  the  interior  of  ,  \>  <\  fifth 
sack,  if  the  quantity    1"-  leas  than   800  cwt.,  and  of  every 

tenth   sink  if  it   ex Is  this  at mt;  sacks   which  have 

been  injured  during  transport  an  not  to  be  included.    Tht 


samples  thus  obtained  must  be  well  mi\«'d  with  one  another 
on  a  clean  and  drv  surface,  and  three  equal  samples,  each 
of  at  least  half  a  pound  weight  taken  out,  placed  in  clean 
drv  ^rlass  or  earthenware  vessels,  closed  air-tight,  sealed, 
ami  labelled.  A  statement  mast  be  drawn  up  by  the  seller, 
giving  particulars  of  manufacturer,  mark,  number  of  sacks, 
weight,  and  guaranteed  composition,  and  must  be  signed  by 
hoth  parties.      In  cases  of   dispute,  only  such  samples  as  are 

taken  in  this  way  and  are  accompanied  by  such  a  document 
will  In-  recognised. 

These  regulations  conic  into  force  on  April  1st,  1891. 
Ii  i-  to  be  hoped  that  agriculturists,  to  whom  these  regu- 
lations give  a  simple  means  of  control,  will  do  all  in  their 

power  t"  assist  their  introduction,  and    will  make  Use  of  tin- 

advantages    thus    offered     to    them.— Chemiher    Zeitmtg 

thrrmgh  t  'hrmieal  Trade  Journal . 

Potash  tun  its  Hkhiv  vth  >  -. 

lleeieir  of  1890. 
There   has  been  a    s.-rious  reduction    in  the   production  of 

potash  in  France  during  1890,  the  chief  cause  of  this  being 
ih.-  scarcity  of  raw  material — beetroot  salts. 

About  -  I  million  kilos,  of  salts  have  been  refined  during 
the  year,  ami  in  addition  to  this  the  surplus  stock  of  crude 

potash  from  tie-  preceding  year  has  been  converted  into  the 

refined    article.      In    spite    of    tin-.    Several   potash    rctimi- 

have   been   compelled  to  stop  work,  cither  completely   or 
partially.     This  lack  of  raw  material  is  the  result  of  the 
payment  of  a  bonus  to  tin-  manufacturer,  who  is  thereby 
induced  t"  exhaust  the  molasses  to  the  utmost  extent. 
rin  amounts  produced  have  been  (about)  : — 

6,000,000  kilos,  refined  potash,  75—80  and  80— S5  per 

cent 
l,. 'a  hi, i  ii  ii  i  kil,,-.  extra  potash,  B8 — 90  per  cent. 
1,000,000  kilos,  Imitated  potashc-. 

I, in  in, oho  kil..-.  common  salt. 

4,500,000  kil..-.  potassium  chloride. 
:i,i >i ii >,i ion  kilos,  potassium  sulphate. 

Tin-  potash  salts  have  heeii  chiefly  employed  for  agricul- 
tural purposes.  The  chloride  in  particular,  which  is  still 
converted  into  sulphate  by  sonu-  works  in  the  Xonl.  i- 
entirely  devoted  to  this  purpose,  and  at  a  price  which  would 
not  pay  manufacturing  industries. 

Sulphate  of  potassium  i-  still  partially  worked  up,  but  its 
high  price  will  eventually  shut  it  out,  lik.-  the  chloride,  front 
use  in  ihi-  direction. 

The  production  of  potash  from  suint,  which  i-  the  sunro- 
of a   regular  annual  supply,  has  been  much  less  in  1890 

than    In    tin-    preceding    years.      Not    more    than   4    million 

kilo-,  of  snini  potash  have  been  produced  in  the  various 
French   wool-washing  establishsnents,    and    the  .1. -licit   of 

each  work-  may  he  estimated  at  nearly  a  iplurtcr  of  il- 
total  production.  It  appears  that  similar  conditions  will 
prolial.h  exist  throughout  1891. 

I  in    potash  thus  produced  ha- 1 d  mainlj  employed  in 

the  manufacture  of  caustic  potash,  and  the  remainder  ant 
directly  to  tin-  soap  boilers.     Tin-  manufacture  of  caustic 

potash,  of  which  PranCC  appears  to  enjoy  almost  a  monopoly, 

and  which  has  iicen  greatly  restricted  of  late  Mar-,  has 
developed  considerably  during  1890.  Tin-  old  works  have 
been  fully  employed  and  new  ones  established,  all  of  which 
have  been  able  to  find  a  market  for  their  prodnota,  More 
than  2,000,000  kilo-,  of  caustic  potash  of  different  qualities 
have  been  manufactured,  and,  for  the  most  part,  exported. 

—  I.'  Engrain  through  Chemical  Trade  Journal. 

Si  iv  i-    iMi   Pi  ni  i  \ir-. 

In  1889.  44,(08  gallons  of  perfumed  -pirit-,  .  hi.  ih  out 
de  <  lologne,  valued  at  87,899i.,  and  paying  a  datj  of  ids.  6rf. 
per  gallon,  were  imported  into  Kngland,  <  tf  essential  and 
perfumed  oils  there  were  1,078,277  lb.,  valued  at  198,840/.  i 
and  of  perfumery  and  articles  used  therein,  1,867,8471b., 
valued  at  189,746/.  Tin-  lavender  water  distilled  at  home, 
the  otto  of  roses,  musk,  retivert,  Tonquin  bean,  patchouli, 
ami  other  perfumes  importi  d,  bring  up  the  total  to  500,000/. 
sterling.  Of  orange-flower  water,  jasmine  and  nerou  oil-, 
citroncllc  and  I.  toon  great  oils,  a  great   deal  an-  received. 
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There  are  about  10,000  acres  nuiler  Andropogon  nardus 
grass  in  Ceylon,  and  over  5,500,000  oz.  of  the  citronelle 
oil  made  from  it  are  shipped.  Lemon-grass  oil  is  obtained 
from  other  species,  Andropogon  citratus  and  A.  schcenan- 
thus.  About  9,000  oz.  are  shipped  from  Ceylon.  Geranium 
oil,  which  is  much  used  to  adulterate  otto  of  roses,  is 
distilled  in  Algeria  to  the  extent  of  12,000  lb. 

Otto  of  roses  is  chiefly  produced  in  Turkey  and  India. 
At  Kezanlik  and  it  neighbourhood  about  80,000  oz.  are 
made.  At  Adrianople  the  yield  of  an  average  crop  of  roses 
is  from  600,000  to  825,000  drachms.  It  requires  about 
3,000  lb.  of  rose  leaves  to  produce  an  ounce  of  otto  of  roses. 
The  Turkish  oil  is  that  most  found  in  our  market ;  but 
much  of  the  rose  oil  which  England  consumes  comes  also 
from  India,  it  being  largely  distilled  in  the  North-West 
Provinces  and  the  Punjab.  From  India  there  was  exported 
last  year  12,128  gallons  of  different  essential  oils,  valued 
at  20,277?.  Of  this  quantity,  3,000  gallons  came  to  the 
United  Kingdom,  1,000  gallons  were  sent  to  France,  and 
nearly  all  the  rest  went  to  the  east  coast  of  Africa,  Arabia, 
and  Egypt.  But  if  we  use  a  great  deal  of  perfumery,  we 
also  export  perfumed  waters,  distillates,  and  articles  of 
perfumery,  to  the  value  of  about  110,000/.  a  year. 

Olive  Cultivation  in  Northern  Persh. 

./.  Soc.  Arts,  1891,  39,  278—279. 

Her '  Majesty's  Secretary  of  Legation  at  Teheran  says 
that  this  group  of  villages  possesses  from  80,000  to 
100,000  trees,  which  yield  on  an  average  from  6  to  9  lb. 
of  olives  per  tree  per  annum,  thus  giving  an  annual 
produce  of  560,0001b.  of  olives,  if  the  former  average 
be  taken.  The  quantity  of  good  olive  oil  derived  from 
the  Persian  presses  may  be  estimated  at  17  per  cent, 
of  the  olives,  which  would  give  127,000  lb.  of  good  oil. 
The  good  oil  having  been  extracted,  the  residue  is  again 
pressed,  and  an  oil  of  inferior  quality  is  produced,  which 
is  used  in  the  manufacture  of  soap.  The  value  of  the 
oil  after  a  good  harvest  is  2  krans  (about  Is.  2d.)  per 
bottle  of  2  lb.  weight,  at  Kesht  or  Teheran,  whereas  the 
maximum  price  paid  per  bottle  after  a  bad  harvest  is 
5  krans  In  obtaining  the  oil  the  following  process  is 
employed  : — The  olives  are  gathered  late  in  the  autumn, 
and  at  once  stored  in  a  kind  of  large  bin,  where  they  are 
left  to  ferment  till  the  first  spring  suns,  that  is  to  say,  till 
about  the  festival  of  the  Persian  new  year,  March  21.  The 
olives  are  then  spread  out  to  dry  on  the  flat  house  tops. 
When  perfectly  dried,  they  are  again  packed  till  they 
ferment.  After  this  second  fermentation,  they  are  trodden 
by  men,  somewhat  after  the  fashion  in  which  grapes  are 
trodden  in  the  wine-press.  After  having  been  thus  trodden 
they  are  boiled,  and  after  boiling  crushed  in  a  sort  of  press 
between  flat  stones,  a  receptacle  for  the  oil  being  placed 
beneath  the  stones.  A  monopoly  for  the  working  and 
purchase  of  all  the  olives  in  northern  Persia  was  granted 
to  a  firm  of  Russian  merchants,  in  a  concession  given  to 
them  by  the  Shah  in  1890,  and  in  order  that  no  time  may 
be  lost  in  turning  a  profitable  speculation  to  good  account, 
a  member  of  this  firm  has,  it  is  said,  been  already  carefully 
studying  the  various  methods  employed  in  Europe  in  the 
pressing  and  refining  of  the  oil,  the  method  in  practice  in 
the  olive  oil  presses  of  Marseilles  having  finally  been 
selected  by  him.  Every  olive  tree  in  Persia  is  subject  to  a 
government  tax  of  4  shahis,  or  about  l\d.  English  money. 

Papers  of  Interest  to  Technologists  and  Others. 
The  following  articles  in   the  Board  of  Trade  Journal 
for  March  will  repay  perusal : — ■ 
"  United    States.  —  Regulations     affecting   Marking    of 

Imported  Goods,"  p.  268  seq. 
"Argentine   Republic. — Supplementary    t'ustoms    Law," 

p.  275  seq. 
"  Fibre  Plants  of  Coahuila,"  p.  309  seq. 
"  The  Iron  Ores  of  Australia,"  p.  327  seq. 
"The  Mineral  Resources  of  Bolivia,"  p.  340  seq. 


BOARD  OF  TRADE  RETURNS 
Summary  of  Imports. 


Month  ending  28th  February 

1890. 

1891. 

£ 

1,918,364 
873,097 
412,051 

2,119,543 

£ 

Raw  materials   for  non-textile  in- 
dustries. 

2,180,652 

Total  value  of  all  imports  .... 

31,018,842 

33,311,354 

Summary  of 

Exports. 

Month  endin.s 

28th  February 

1890. 

1891. 

Metals  (other  than  machinery)  .... 

£ 
S,SS0,2S6 
725,887 
2,672,701 

£ 
2.850,721 

21,084,228 

20,470,621 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  28th  February. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

£ 

£ 

2,447 

5,349 

1,672 

3,241 

Bark  (tanners,  &c.)    „ 

19,471 

33,494 

5,863 

9,389 

86,422 

24,745 

18,057 

6,655 

-. 

.. 

88,866 

97,759 

1,222 

554 

8,432 

3,175 

Cutch  and  gambier  Tons 

2,615 

2,993 

71,451 

09,567 

Dyes:— 

,. 

21,703 

24,580 

.. 

.. 

20,795 

31,339 

.. 

.. 

2,026 

1,079 

19,628 

17,672 

371,603 

361,851 

Madder 

846 

601 

1,046 

473 

Nitrate  of  soda 

104,219 

195,155 

38,436 

76.554 

Nitrate  of  potash  .      „ 

26,850 

26,666 

23,953 

24.3S7 

1,932 

1,379 

38,306 
151,888 

29,6 1 1 

Other  articles. . .  Value  £ 

124,525 

Total  value  of  chemicals 

•• 

873,097 

861,218 
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Imports  op  Metals  foe  Month  ending  28th  February. 


Articles. 


Oopper  :— 
Ore Tons 

R/gulus 

Unwrought 

Iron  :— 
Ore 

Holt,  liar,  Ac 

Btcel,  tm«TOn|rht . . 

Lead,  pig  and  sheet 

Pyrites 

Quicksilver lib. 

Tin Cwt. 

Tons 

rl  iolet  ...Value  £ 

Total  rains 


Quantities. 


1890. 


1891. 


7,901 

v-::l 
2478 


11.113 


483307 

450 

380 

12,flS2 

12,005 

18348 

888,976 

58,264 
5.1  J 1  3.890 


Values. 


1890. 


1891. 


£ 

3.01,230 

I.-,.  (H 

lfi<<,671 
114,7*8 

274,476 


£ 
18,184 

807,080 

131,000 

289,868 

40.2S1 

4,748 

167,781 

98,625 
142,016 
264300 

89,069 
368,121 


1.891,649 


Imports    of    Haw    Materials    for    Non-Textile 
lNli|--rnlF.s   (OB    Month    ENDIM.    28TH    FeBRI   \ky. 


Article*. 


','"     Hi''        • 


Hark,  Peruvian  ..     Cwt. 

Bristles Lb. 

bono Owt, 

Gum  :  — 

kbk 


i     ,  to 

Cult  a-pOTCUa  . 

raw  :— 
l>>    


Wei 

[TOT} 

Hanui 

no I 

Bqpoi 

Pur.illin Owt 

Linen  rags 

Bsparto m 

Palp  of  wood 

Rosin Cwt. 

Tnllow  and  stearin 

l.r Barrel! 

Wo  idi— 
Hewn i  oads 

m 



Miiliciranv Tona 

Other  artloli  * Value* 

Total  rataa 


22378 

7,216 
31,142 

201 
7,281 

8371 
18318 

.-.7.17  1 

ll-.'.', 
I 


1891. 


8!  ill 

18,830 

637 

1,481 

2,187 
17,083 


Values. 


1880. 


£ 

1 1.-J7 
B8  -ll 

■. 

17.  ■"! 

1,461 

81,102 
18377 

7:  WO 


1891. 


6,240 

*-'.l  S3 

■• 

•• 

8,119,643 

£ 

10,774 
32,422 
87369 

80320 
108,496 

12,612 
70,621 

21,006 

'•■Ml  7 
71,516 

17376 
17301 


1:.    lioa  tb<    ibore.di  '.  were 

a*  aaniml  76.147/.  in  Pcbniarj  If 


imported, 


Imports  of  Oils  for  Month  ending  28th  February. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

10,204 
2,187 

55,190 

1,4-W 

438 

13,887 

7348 

1,000 

- 

'.',779,717 

2,509 

884 

33  522 

£ 
183ft 

83,638 

57,049 

JStf,71K 

40,593 

8,123 

21,  '.'m; 

mi.s.v.i 

£ 

10,849 

40,081 

7-  m 

202389 

.-.-.7  y. 
22029 

Other  articles  ..  Value  £ 

47,509 

Total  value  ot  oils... 

•• 

U8381 

Exports  of  Metals  (other  than  Mv.  iunery)  for 
Month  ending  28th  February. 


Articles. 

Quantities. 

Values. 

1890. 

lS'.'l. 

1890. 

1891. 

Copper  :— 
Unwrought 

Mixed  metal 

Implements „ 

s,u7ii 
-',.:,  1:; 

31,773 

277389 

4,878 

6308 

ll.v.7 

VII 

68378 

30,631 

21V.il 
3,179 

B3B8 
1  1380 

£ 
87,278 

Bt 

87,435 
212,430 
106,737 

• 

Jul. .V.I  I 

33,011 
11,097 
78366 

£ 
88,701 

165.782 

53.529 

Plated  wares...  Value  £ 
Telegraph  wires.  Ac.    „ 

26,511 
88306 

43.22.3 

1 1662 

Oilier  artioles  ..  Value  £ 

75.820 

•• 

•• 

(380981 

2,850,721 

Exports  of  Drugs  lnd  Chbmioau  fob  Monro  Bmuna 

JSth    1'hiiii  IBT. 


Art icl.  •.. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

Blcarhing  materials   „ 
Chemical  manures.  T  HI 

Ol  her  art  idea  ...        „ 

1 17346 

'.'7.7  19 

■8308 

£ 

114,640 

43,173 

■12388 
88308 

£ 

I873S7 
B4869 

257,495 

7  •'■'--7 

7.V..0OI1 
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Exports  of  Miscellaneous  Articles  fok  Month 
exdixg  28th  February. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

Military  stores..  Value  £ 

Products  of  coal  Value  £ 
Earthenware  ...       „ 

Glass:— 

708,200 

1,105,000 

50,830 

271,2115 

8,181 

7-4,350 

13,399 

12,797 

5,855 
1,570,000 

80,017 

1,648 

83,601 

843,400 

1,022,200 

U,;  It 

276,427 

8,469 

68,452 

17,126 

13,522 

5,055 
1,480,700 

7ll.HK! 

3,689 

30.H3S 

£ 

19,778 

113,851 
21,455 
85,224 
101,332 
109,674 
161,011 
12,610 

15,166 
19,198 
34,924 

11,858 

118,514 
28,081 

129,067 
73,201 

127,431 

139,474 
32,955 
35,881 

£ 
18,810 

67,591 

20,710 

97,939 

88,666 

136,402 

111,932 

9,323 

Other  kinds , 

Leather : — 
Unwrought ....      „ 

Floorcloth  Sq.Yds. 

Painters'  materials  Val.  £ 

31,660 
15,753 

116,882 

32,777 
123,900 

70,980 
126.S40 
125,026 

29,519 

43,183 

•• 

•• 

2,672,701 

2,539,893 

iflont&Ij)  patent  £fet» 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

2790.  L.  A.  Comolli  and  C.  Conteville.  A  continual 
burning  gas  furnace.  Filed  February  16.  Date  applied 
for  October  15, 1890,  being  date  of  application  in  Brazil. 

2799.  W.  T.  Lewis.  An  improved  furnace  for  the  better 
combustion  of  fuel.     February  16. 

2946.  G.  Goodlet.  Improvements  in  apparatus  for  com- 
pressing and  accumulating  fluids.  Complete  Specification. 
February  18. 

3051.  L.  Archbutt  and  R.  M.  Deeley.  A  process  for 
treating  chemically  softened  water  so  as  to  prevent  the 
formation  of  an  adherent  deposit  in  the  feed  apparatus  or 
steam  boilers.     February  19. 

3187.  A.  \V.  Ellis.  An  improved  stand  for  chemical  or 
other  purposes.     February  21. 

3435.  E.  Xelson.  Improvement  in  method  of  treating 
heated  liquid  wastes,  and  apparatus  therefor.  Complete 
Specification.  FiledFebruary  25.  Date  applied  for  August  30, 
1890,  being  date  of  application  in  United  States. 


3461.  O.  Howl.  Accessible  bends  for  thick  fluids. 
February  26. 

3511.  I.  Singer  and  H.  A.  A.  Dombrain.  Improvements 
in  apparatus  for  extraction  of  liquids  from  pulverulent 
materials  in  which  they  are  absorbed.     February  26. 

3514.  P.  Willcox. — From  F-  Fouche,  France.  Improve- 
ments in  apparatus  for  condensing  steam  or  vapour. 
February  26. 

3668.  T.  Ledward.  Improved  apparatus  for  separating 
fluids.     February  28. 

3836.  H.  E.  Newton.—  From  C.  C.  Worthington,  United 

States.     Improvements    in  surface   condensers.     Complete 
Specification.     March  3. 

3902.  J.  F.  H.  Gronwald  and  E.  H.  C.  Oehlmann. 
Improvements  in  sterilising  apparatus  Complete  Specifica- 
tion.    March  4. 

3916.  F.  Lennard.     See  Class  II. 

3952.  E.  Lowe.  Improved  apparatus  for  straining  or 
filtering  liquids.     March  5. 

3955.  E.  Luck.  Improvements  in  or  connected  with 
vacuum  distillatory  apparatus.     March  5. 

3997.  C.  Smith. — From  A.  de  Kunwald,  Frauce.  Im- 
provements relating  to  apparatus  for  pumping,  forcing,  or 
exhausting  liquids  or  gases.  Complete  Specification. 
March  5. 

4065.  G.  E.  Belliss  and  A.  Morcom.  Improvements  in 
machinery  for  compressing  atmospheric  air  and  compressing 
and  condensing  gases.     March  7. 

4203.  P.  Taaffe.  An  improved  apparatus  for  dealing 
with  the  waste  products  of  combustion  and  other  purposes. 
March  9. 

4208.  R.  J.  Hooper-Rastrick.  Improvements  in  apparatus 
for  evaporating  solutions,  especially  suitable  for  brine. 
March  9. 

4229.  R.  Hirsch.  A  process  and  apparatus  for  the 
separation  of  mixtures  of  gases.     March  9. 

4292.  The  Brins  Oxygen  Company,  Limited,  and  K.  T. 
Murray.  Improvements  in  apparatus  for  automatically 
changing  the  direction  of  flow  of  currents  of  fluids  through 
pipes  or  passages.     Complete  Specification.     March  10. 

4308.  E.  B.  Caird  and  T.  J.  Rayner.  An  improvement 
in  surface  condensers.     March  10. 


Complete  Specifications  Accepted.* 


1890. 

4309.  J.  Foster.  Evaporating  and  distilling  apparatus. 
March  18. 

5038.  H.  Trott.  Apparatus  for  operating  valves  for 
controlling  the  passage  of  fluids.     March  18. 

6088.  E.  Brook.     Improvements  in  kilns.     February  25. 

6221.  J.  W.  Lovibond.  Instruments  for  estimating 
measuring,  or  comparing  colour,  texture,  and  appearance  of 
transparent  or  opaque  bodies,  and  for  testing  colour  vision 
and  light  perceptive  power.     March  11. 

6399.  J.  von  Langer  and  L.  Cooper. — From  G.  Pietzka. 
Reverberatory  furnaces.     March  4. 

6484.  G.  Fletcher.     Evaporating  pans.     March  11. 

7075.  B.  Hunt  and  W.  M.  Mackey.  Filtering  apparatus. 
March  11. 

12,897.  G.  A.  Hart.  Kiln  for  drying  moist  materials. 
March  18. 

13,127.  T.Young.  Valves  for  corrosive  and  other  fluids. 
-Match  11. 

16,881.  J.  F.  Pease.  Improvements  in  furnaces. 
February  25. 

•  The  dates  given  are  the  dates  ol  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 
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19.607.  C.  C.    Leathers.— From    W.    Badam.    Tank   or 

v 1  for  the  manufacture  of  medicines.     March  4. 

20,34*.  i:   II.  Cohn,     Sterilising  apparatus.     March  4. 

1891. 
84.  C.  G.  Mayer.     Refrigerating  apparatus.     March  4. 


[L— FUEL,  GAS,  am>  LIGHT. 
Applications. 

2889.  W.  P.  Thompson. — From  G.  S.  Sandford,  United 
States.  Improvements  in  apparatus  for  the  manufacture 
<.r  gas  from  petroleum  oil.  Complete  Specification. 
February  17. 

294H.  .1.  II.  II.  Dinsmore.  Improvements  in  or  con- 
nected with  the  manniactnre  of  illumiuating  and  heating 
February  18. 

8084.  K.  Fanta,  A  new  process  for  producing  oxygen 
gas.    Filed  February  19.    Date  applied  for,  October  22, 

1X90,  lii-iii).'  date  of  application  in  Belgium. 

3042.  J.Y.Johnson. —  From  P.  Nailar,  France.  Improved 
means  or  apparatus  for  producing  artilicial  light  for  photo- 
graphic ami  other  purposes.     February  19. 

8125.  1'.  Dvorkovitz.  Improvements  in  apparatus  for 
making  pis  and  distilling  crude  hydrocarbon  oils.  Fe- 
bruary 20. 

8858.  P.  Dvorkovitz.     Improvements  in  the  manufacture 

of  ga-  fr Quid  hydrocarbons.     Februarj  24. 

E.  Creighton.     Improvements   in  coal  hlock  fuel. 
February  24. 

8475.  II.  M.  Carter  and  ('.  K.  Fraser.  Improvements  in 
tin-  manufacture  of  brick  or  briquette  fuel.     February  26. 

8525.  J.  C.  Chandler.  Improvm.  -nt-  in  apparatus  for 
purifying  pis.     February  86. 

:t77x.  A.  Cray.  Purifying  air  and  gases  from  mechani- 
cally suspended  and  from  gaseous  impurities.     March  3. 

3XG'J.  vv.  Dyson.  Improvements  in  the  process  of  making 
gas  ami  a  product  arising  therefrom.     March  l. 

8912.  A.  Collingbridge.  Improved  treatment  of  certain 
hydrocarbon  rabstances  susceptible  of  general  application 
to  illuminating  and  heating  purposes.     March  4. 

3916.  F.  Leonard.  Improvements  in  apparatus  for 
carburet! inc;  pis  or  air.  or  for  distilling,  evaporating,  or 
concentrating.     March  I. 

1184.  V*.  B.  Lewis.     Improvements  in  or  appertaining  to 

the  manufacture  or  product I  hydrogen.     March  7. 

I    I     tus.     Improve nts  in  the  purification  of 

water  pis  or  other  producer  gas  From  sulphur  compounds, 

March  in 

1321.  J.Bnxtct  and  tV.  Baxter.  Improvements  in  means 
and  apparatus  for  refining  paraffin.     March  11 

1500.  1 '.  •!  Jones.  Improvements  in  g.i-  purifiers. 
March  13. 


(    ..Mil  1  I  I      Sri  •   II  li    1  I  IONS     a.  .   1  I    i  1  d, 

1890. 

l-_';i7.  II.  Manncsmann,  Manufacture  of  illuminating 
gas,  and  apparatus  therefor.     March  I. 

r_':ix.  1!.  Manncsmann.  Production  of  water-gas  and 
[Humiliating  gas,  and  apparatus  therefor.    March  I. 

1288.  0.  Imray.  From  l!  and  M  Mannesmi Pro- 
duction Of  coke,  and  apparatus  therefor.      March  4. 

1285.  0.  [mm]      From  B.  and  M.  Ma smann.    Gas 

producers,    March  I. 

1236,  W.  F.  Smith  From  8.  T.  .'  Braj  Apparatus 
foi  burning  liquid  fuel.     Mar  li  I  - 


4326.  C.  A.  Sahlstroni  and  A.  F.  Hill,  Burner  for  liquid 
fuel.     March  11. 

4  4."j7.  E.  Edwards. — From  F.  Stroehmer.  Coke  ovens, 
and  method  of  using  same.     February  25. 

5434.  H.  William-.  Manufacture  of  water-gas,  and  other 
gases  for  lighting  and  manufacturing  purposes.     March  18. 

5637.  (i.  ('.,  M  H.,  and  G.  A.  Fowler.  Night-lights  and 
other  similar  lights.      March  4. 

5971.  J.  Dewar  and  It.  Redwood.  Distillation  of  oils 
and  other  viscous  liquids.     March  11. 

6217.  s.  Griffin.  Apparatus  for  producing  combustible 
gas,     February  25. 

6256.  T.  D,  Bock.  Application  of  anthracite  gas  to 
metallurgical  and  other  furnaces.      March  11. 

62X2.  B.  de  Soldenhoff.  Means  employed  in  charging 
coke  ovens.      March  4. 

6460.  ('.  M.  Pielsticker.  Distillation  of  hydrocarbon  and 
other  oils.      March  1 1. 

6575.  •'  II.  W.  Stringfellow.  Manufacture  of  gas,  and 
apparatus  therefor.     March  ll. 

73:15.  (i.    M.    Cruikshank. — From  J.   ('.    Beissig,   1'.    F. 

Mai  alluni,  and  .1.  I.andin.      Incandescent  lighting,  by  means 

of  calefacii  nl  g.i-,  and  apparatus  therefor.  March  4. 
12,638.  G.  Frank.  Compressed  fuel.  March  is. 
16,762.  W.  P.  Thompson. — From  A  Mason  and  J.  Wilson. 

Method   and   apparatus   for  burning    petroleum    and  other 
hydrocarbons.     March  18. 

17,921.  t '.  Kitlc.  Machine  for  charging  gas  retorts. 
March   I. 

2.    A.      Dauber,     (ias      producers     or       generators. 
March  18. 

20,030,     I.,     ran     Vestraut         Apparatus     for    charging 

inclined  gas  retorts.    March  4. 


III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  Bio. 

Complkte  Specifications  Accepted. 

1891. 

249.  H.  E,  Rycroft  and  A.  Mason.  Process  and  appa- 
ratus for  distilling  and  refining  petroleum  and  other 
hydrocarbons;  applicable  for  distilling'  and  refining  animal, 
vegetable,  and  fruit  oils,  saccharine  juices,  syrups,  essential 
oils,  &C.      March  4. 

327.  M.  Bohm.  Distilling  crude  petroleum,  rolneral  oil, 
tar,  Sec,  and  apparatus  therefor.     February  25. 

1808.  t '.  M.  Pielsticker.  Continuous  distillation  of 
hydrocarbon  and  other  oils  and  liquids,     March  IX. 


IV.     (  nl.Ol'RIXG  MATTERS  am.  DYES. 
Applications. 

2805.  II.  II.  Like — From  Wirth  and  Co.,  agents  of  A. 
i.i  iinhaiiii  ami  Co.,  Germany.  Improvements  in  the  manu- 
facture of  colouring  matters.     February  16. 

2X17.  ti  Imray.  -  From  the  Society  of  Cheimcsd  Industry, 
Switzerland,  Production  of  orange-yellow  to  brown  azo 
colouring  matters  for  dyeing  ami  printing.     February  16. 

2818,  O.  Imray.  From  The  Farbwerke  vormals  Mcistcr, 
Lucius,  and  Bruning,  Germany,  Production  of  azo  colours 
in  discharge  printing  on  indigo  dyed  fabrics.      February  16. 

:cji7.  F.  t 'oeii.  Improvements  in  the  manufacture  of 
copying  ink.     February  23. 
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3263.  J.  C,  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran-Kocchlin.  Manufacture  of  colouring  matters 
derived  from  pyrogallie  acid,  and  their  application  to 
dyeing  and  printing.    Complete  Specification.    February  23. 

3270.  A.  Fischesser.  An  improved  process  for  producing 
azo  colouring  matters.     February  23. 

3439.  B.  Willcox. — From  The  Farbeufabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  azo  dyes.     February  25. 

3622.  R.  Vidal.  Improvements  in  the  production  and 
separation  of  methylamiues,  ethylamines,  phenylamiues, 
and  naphthylamines.     February  27. 

3758.  J.  Dawson  and  E.  Hirsch.  The  manufacture  of 
brown  azo  colours  suitable  for  dyeing  with  metallic  mordants. 
March  3. 

4543.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  improved  dyestuffs  suitable  for  dyeing  vegetable  fibre 
with  or  without  a  mordant.     March  13. 


3885.  E.  Dezwarte,  and  The  General  Financial  and  Indus- 
trial Corporation,  Limited.  Improvements  in  the  treatment 
of  ramie,  hemp,  flax,  and  other  fibrous  plants,  to  obtain  the 
fibres  therefrom.     March  3. 

3960.  W.H.Hughes.     Cleaning,  restoring,  and  bleaching 

damaged  cotton,  or  other  products  from  cotton  seed,  sponges, 
and  all  textile  material.     March  5. 

Complete  Specifications  Accepted. 
1890. 

6155.  G.  H.  Croker.  Process  and  apparatus  for  removal 
of  fibre  or  lint  from,  and  cleaning  cotton  seed.     March  4. 

14,246.  D.  Gantillon.  Treating  silk  or  mixed  fabrics  to 
give  them  the  appearance  of  China  crape.     March  11. 

18,119.  C.  Brodbeck.  Imparting  a  silk-like  appearance 
to  fabrics,  threads,  and  fibres.     March  18. 


Complete  Specifications  Accepted. 
1890. 

4596.  S.  Pitt. — From  I,.  Cassella  and  Co.  Manufacture 
of  sulphonated  thioniues.     February  25. 

4946.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briiniug.  Production  of  ethylether  of  cinnamic 
acid.     February  25. 

5722.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  of  diquinoline  derivatives. 
February  25. 

5736.  O.  Imray. — From  La  Soc.  Anon,  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,  A.  F. 
Poirrier  and  D.  A.  Rosenstiehl.  Manufacture  of  azo 
colouring  matters  derived  from  azoxyamines.    February  25. 

6195.  S.  S.  Bromhead. — From  Die  Chemisehe  Fabrik 
Grunan,  Landshoff,  and  Meyer.  Preparation  of  new 
sulphonie  acids  for  the  production  of  a  blue  colouring 
matter  for  cotton.     March  11. 

6486.  J.  Imray- — From  La  Soc.  Anon,  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis.  Manufacture 
of  nitrated  colouring  matters.     February  25. 

6932.  C.  D.  Abel.  Manufacture  of  colouring  matters. 
March  11. 

6946.  S.  Pitt. — From  L.  Cassella  and  Co.  Production 
of  new  basic  blue  colouring  matters.     March  11. 

7421.  R.  Holiday.  Production  and  utilisation  of  a  new 
hydroxyquinone.     March  18. 

8215.  J.  Hall.  Manufacture  of  colouring  matter. 
March  18. 

8303.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Treating  alizarine  blue  for  the  obtainment  of 
new  compounds  thereof,  and  alizarine  blue  S.     February  25. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

2753.  J.  D.  Tomlinson  and  J.  Porter.  Improvements  in 
means  for  "  gassing  "  and  finishing  silk  and  other  yarns  and 
fibres.     February  16. 

2808.  W.Barton.  A  new  or  improved  process  for  utilising 
leather  waste,  and  preparing  therewith  a  material  for 
covering  floors,  walls,  roofs,  and  the  like.  Complete  Speci- 
fication.    February  16. 

3447.  T.  Mitchell.  Improvements  in  or  applicable  to  the 
manufacture  of  linoleum  and  like  floorcloths.  Complete 
Specification.     February  25. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

2993.  J.  Leitz  and  W.  Weise.  An  improved  process  for 
printing  and  shaping  textile  materials.  Complete  Specifi- 
cation.    February  18. 

3385.  W.  Watson  and  E.  Bentz.  A  new  or  improved 
method  of  manufacture  of  certain  compounds  of  chromium 
used  in  dyeing  and  calico  printing.     February  24. 

3931.  J.  R.  Shearer.  Improvements  in  washing,  de- 
gumming,  and  bleaching  fibrous  substances.     March  5. 

4449.  C.  S.  Bedford.  Improvements  in  the  fixation  of 
colouring  matters  on  cotton.     March  12. 

Complete  Specifications  Accepted. 

1890. 

1157.  G.  Young  and  F.  Pearn.  Apparatus  for  dyeing 
and  bleaching  cotton  and  other  fibres  in  the  raw,  manu- 
factured, and  intermediate  state.     February  25. 

6202.  S.  Stepanow.     See  Class  XI. 

7522.  W.  Fibers.  Obtaining  designs  in  red  on  textile 
fabrics  dyed  with  indigo.     February  25. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

2812.  J.  N.  Zeitler.  Process  for  converting  carbonate  of 
lead,  obtained  by  decomposition  of  sulphate  of  lead  or 
other  compound  of  lead  with  carbonate  of  sodium,  into  basic 
salt.     Complete  Specification.     February  16. 

3230.  J.  Ascough.  Improvements  in  the  manufacture  of 
sodium  biborate  of  borax,  sodium  crystal  carbonate,  or  soda 
and  other  compounds  containing  sodium  or  boron  or  both. 
February  23. 

3345.  J.  S.  Fairfax.— From  F. Crane,  United  States.  Im- 
provements in  or  relating  to  sulphuretted  solutions  and 
compounds  used  for  the  production  of  films  or  coatings. 
February  24. 

3557.  M.  N.  d'Andria.  Improvements  in  the  manufacture 
of  barium  nitrate  and  strontium  nitrate.     February  27. 

3657.  J.  J.  Howitt.  Improvements  in  or  appertaining  to 
apparatus  for  the  manufacture  of  carbonates  of  soda. 
February  28. 
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:tc7 7.  B.  I.,  l:.  Newlands.  Improvements  in  the  treatment 

and  utilisation  of  waste  acid  Liquors  from  galvanising  works. 
Februat 

B785.  .1.  Simpson.  Improvements  in  the  treatment  of  a 
certain  material  (mineral)  containing  phosphate  of  lime,  for 
the  purpose  of  obtaining  the  latter  in  a  highly  concentrated 
condition,  a-  dicalcic  phosphate,  together  with  certain  by- 
product-.    March  8. 

improvements  in  the  treatment 
la  wa-te.     March  4. 

1068.  1'.  M.  I -\  !•■.  Improvement-  in  the  production  of 
chlorine.    March  6. 

4811.  C.  F.  Claus.  Improvements  relating  to  the  manu- 
facture of  tin'  alaminatea,  sulphates,  and  carbonates  ■>! 
so.la  and  potash,  and  to  the  production  or  recovery  of 
alumina  and  Other  by-product-.     March  10. 

1429.  I'.  Hotter.  Improvements  in  the  manufacture  or 
production  and  utilisation  of  uitroxyl-chloride.     March  12. 

4547.  J.  Anderson  and  A.  Brand.  Improvement-  in  the 
manufacture  of  carbonates  of  sodium  and  potassium  and  of 
chlorine.     March  13. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 
1890. 

lei].",.    1'.  EUershausen.     Manufacture  of  soda  and  pota-h. 
March  18. 

(i.  Ilorsley  and  A.  ('.  Wilson.  Mean-  or  apparatus 
to  !"•  employed  in  the  production  of  solutions  containing 
sulphurous  acid  or  ii-  -alt-.     March  18. 

■1171.  C.  S.  Negrier.     Method  and  apparatus  for  concen- 
trating sulphuric  acid.    February  85. 

4394.  F.  Ricard.     Manufacture  of  soda  by  the  ammonia 
pr MS.     March  1 1. 

5205.  'I.  Wilton.     -  1  in  the  manufacture  of 

sulphate  of  ammonia.    Februarj  26. 

.'ill'j.  C.    A.    Burghafdt.      Manufacture    "l    nitrate    "l 
ammonium  and  of  resulting  fcj  products.     February  25. 

5571.  A.  Campbell   and  W.  Boyd.    Obtaining  chlorine, 
and     utilising    calcium    chloride     or     other     by-pn 
March   I. 

6416.  U.    fa,    Davis    ami    A.    R,    Davis.     Preparation   of 
chlorine.      March  II. 

(..  I-..  Urn-  and  A.  I:,  li.ni-.  Manufacture  of 
chimin.  ,     March  18. 

6881.  <i.   ft.   Davis  and   A.   R.   Davis.    Preparation  of 

chlorine.      March  11. 

18,240.    I..  M.   C.    I'oli.-Ui -janlih-.      PrOCe8S    and    uppa- 

rimultaneons  manufacture  of  phosphoi 

Of    alkaline  -ilicatcs    by  the  treatment  of    the  mineral    phOS- 

phates  i't  lime,  alumina,  or  bone  ash.    February  25. 

',  T.  Needham.  Packages  forputting  up  chloride 
of  lime,   carbonate  of  ammonia,  and  .  loa  and 

deliquescent  substances.     March  l. 

-  J.  Lcith.  Production  of  bicarbonate  of  soda  and 
sulphuretted  hydrogen,  and  apparatus  therefor.     March  I. 


VIIL— GLAS8,  POTTERY,  urn  l  \i;iiii  mvaki  . 

Ai'i't  n  v  i 
■     II.    II.    Lake. — From    fj.   Sochai  I     iinatn. 

Improvements    relating   to    tin-    production  of    a    plastic 

moulding     material    and     to     articles     made     theref 

Complete  Bpeciflcation.    February  24. 

■      Breuer.      Method  "t    manufacturing  artiflcial 
stones  with  glass  surfaces.    Februarj  26, 


4391.  T.  C.  J.  Thomas.  Improvements  in  the  manu- 
facture of  glass.     March  11. 

4610.  F.  Plant.  Improvements  relating  to  ovens,  kilns, 
or  furnaces  for  firing,  pottery,  or  earthenware,  and  for 
other  purposes.     March  14. 

Complete  Specifications  Accepted. 
1890. 
3286.  J.  G.  Sowcrby.     Manufacture  of  glass.    March  4. 
4.">92.   II.    T.    I'arlitt.      Kilns   or    ovens    for    tiring    glass, 
enamel  ware,  and  for  other  purposes.     Februarj  -s 

5830.  W.  II.  Sharman  and  B.  1'..  Oldham.  Machines 
for  moulding  pottery  aud  the  like.     March  11. 

17,255.   11.    Baggaley.     .Manufacture    of    tile-    and  other 

lain,  earthenware,  anil  similar  good-.      March  1 1. 
17.57:1.  .1.     lhumachie.        Kilns      for      tiring      firebricks, 
earthenware,  and  the  like.     March  18. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CKMKXTS. 

Applications. 

2865.  II.  I'.  Williams.  An  improved  composition  for 
paving,  roofing,  and  building  purposes.  Complete  Specifi- 
cation.    February  17. 

2894.  C.  Claussen,  A  new  or  improved  paving.  Complete 
Specification.      February  17. 

"J 'J41.  F.G.  Edwards.  Improvements  in  the  combination 
of    iron  and    concrete,    or     similar    materials    for  building 

9.     l'i  bruarj  18, 

8086.   B.  H.  Thwaite.    Improved  methods  of  manufacturing 
Portland  e.  ment,  and  in  apparatus  therefor.     February  19. 
II.    Parry.       Improvements    in    kilns    for    burning 
lime.      February  20. 

8851.  R.  R.  ('nut-en.  Improvements  in  plaster  slabs. 
Complete  Specification.     February  24. 

8532.  C.  Breuer.    Set  I  lass  VI 11. 

.1.     W.     Savage.       An     improved      road      paving. 

February  -7. 

:;7'.i7.  ( i.  II.  Skcl-iy  .  Improvements  in  the  manufacture 
of  Portland  cement.     March  3. 


Complete  Specifications  Accepted. 
1890. 
G.  H.  Skelsey.     (.ment    and  other  kilns.     March  I. 
5719.  W.    K.   Taylor.      Method   and   mean-   for   mantt- 
faotut  b  ebruarj  25. 

20,464.  T.  i  Milan.    Portable  plaster  slabs,  methods  of 

making  same,  and  moulds  then  I'm .      March  11. 


3C— METALLURGY,  MIXIXG,  Ktc. 

Al  II  H  ITIONS. 

'-'7  17.  W.  Ilutehin-on  and  F.  W.  Barboard.  The 
utilisation  of  blast  furnace  and  other  -lag-  iii  conjunction 
with  finely  divided  oxides  of  iron.      February  1C. 

8001.  .1  Gardner.    Improvements  in  the  utilisation  of, 

it  the  manufacture  of  useful  products  from  "  lead  bottom-," 

oi  other  sulphates  of  lead.     February  19. 

8057.  ('.A.  Faure.  Improvements  in  the  manufacture 
or  production  of  aluminium  alloys.  Filed  February  19. 
Oat.-  applied  for  Deei  mbei  2,  1890,  being  date  of  application 
in  United  state-. 
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3222.  J.  Clark  and  G.  W.  Clark.  Improvements  in 
reducing  metallic  oxides.     February  23. 

3226.  S.  E.  Smyth,  of  the  Steel  and  Iron  Co.,  Lim. 
Improvements  in  the  treatment  and  smelting  of  ores  and 
metals  in  furnaces,  and  in  the  apparatus  connected  therewith. 
February  23. 

3278.  A.  French  and  W.  Stewart.  Improvements  in 
obtaining  gold,  silver,  and  copper  from  ores.     February  24. 

3348.  B.  C.  Tilghman  and  E.  A.  Tilghman.  The 
manufacture  of  chilled  iron  globules.  Complete  Specifi- 
cation.    February  24. 

3387.  H.  Lafoue.  Improvements  in  and  connected  with 
the  manufacture  of  aluminium  from  alumina.     February  25. 

3510.  J.  Lang  and  F.  H.  Wigham.  A  process  for 
protecting  iron  and  steel  wire  against  corrosion.  February  26. 

3624.  E.  Millar.  Improvements  in  the  casting  of  metals 
to  secure  solidity  and  homogeneity.     February  28. 

3992.  C.  T.  J.  Vautiu.  An  improved  hydro-metallurgical 
method  of  the  extraction  of  gold  or  platinum  from  their 
ores.     March  5. 

4050.  M.  Manuesmann.  Improved  method  of  and 
apparatus  for  forming  rolling,  and  calibrating  metals. 
March  6. 

4069.  T.  Causer,  C.  H.  Fitzmaurice,  and  T.  H.  Dale. 
Improved  metallic  compound.     March  6. 

4146.  E.  B.  Hansel!.  Improvements  in  the  castings  of 
ingots  for  the  manufacture  of  weldless  tires,  bars,  and  such 
like.     March  7. 

4384.  J.  von  Ehrenwerth.  Improvements  in  processes 
and  appliances  for  the  manufacture  of  iron  and  steel. 
March  11. 

4396.  J.  Strap.  Process  for  the  separation  of  copper, 
nickel,  and  silver  from  matts  or  alloys  containing  the  same, 
and  the  treatment  of  the  residues  resulting  therefrom. 
March  11. 

4549.  W.  E.  May.  Improvements  relating  to  the  casting 
and  working  of  metals,  and  to  apparatus  for  use  in  con- 
nexion therewith,  and  for  other  purposes.     March  14. 


Complete  Specifications  Accepted. 
1890. 

840.  E.  Manuesmann,  Means  for  mixing  molten  metal 
in  furnaces  or  converters.     February  25. 

4560.  T.  Teague.  Refining  raw  tin,  and  extracting  and 
utilising  the  combined  metals  therefrom.     Febrnary  25. 

5545.  A.  Turner,  A.  Baird,  and  M.  B.  Baird.  Manufac- 
ture of  iron  and  steel.     March  18. 

5937.  W.  C.  Loe.  Treating  metal-bearing  bodies,  and 
recovery  of  metals  therefrom.     March  11. 

6256.  T.  D.  Rock.     See  Class  II. 

6316.  S.  Fox.  Manufacturing  steel  in  connexion  with 
the  open-hearth  system.     March  4. 

6821.  Sir  H.  H.  Vivian,  Bart.  Manufacture  of  copper. 
March  18. 

6960.  J.  Neill.  Manufacture  of  steel-plated  and  gated 
ingots,  and  moulds  for  same.     March  18. 

7129.  J.  D.  Danton.  Process  and  apparatus  for  reduction 
of  iron  and  other  oxide  ores,  and  for  fusion  and  purification 
of  the  produced  metals.     March  18. 

13,723.  F.  H.  Molesworth.  Treating  metalliferous  ores. 
March  18. 

15.341.  O.  B.  Peck.  Treatment  of  slag,  and  removal 
thereof  from  furnaces.     March  18. 

15.342.  O.  B.  Peck.  Apparatus  for  treatment  of  slag. 
March  18. 

15.343.  O.  B.  Peck.  Centrifugal  apparatus  for  treating 
molten  material.     March  18. 

15,348.  O.  B.  Peck.  Centrifugal  apparatus  for  treating 
molteu  material.     March  18. 


15,349.  O.  B.  Peck.  Centrifugal  apparatus  for  treating 
molten  material,  aud  means  for  removing  the  said  material 
from  such  apparatus.     March  18. 

18,726.  M.  R.  Garcia.  Recovery  of  tin  from  tin  plate 
and  other  sources.     March  11. 

19,164.  J.  Johnson.     Reduction  of  iron  ores.     March  18. 

21,129.  H.  C.  W.  Harmsen.  Untinning  the  waste  of  tin 
plates  by  heating  it  with  fused  nitrate  of  potash  or  soda. 
March  18, 

1891. 

652.  O.  B.  Peek.  Machinery  for  centrifugally  treating 
particles  of  metallic  or  mineral-bearing  substances  of 
different  specific  gravity.     March  11. 

674.  O.  B.  Peck.  Machinery  for  centrifugally  treating 
particles  of  metallic  or  mineral-bearing  substances  of 
different  specific  gravity.      March  11. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
MET  ALLURG1'. 

Applications. 

19,942a.  W.  P.  Thompson.— From  F.  Marx,  Germany. 
Improvements  in  the  electro-chemical  formation  of  chlorine 
and  chlorine  compounds.  Complete  Specification.  March 
5.  Originally  included  in  No.  19,942  of  December  6,  1890, 
aud  therefore  takes  that  date. 

2798.  H.  J.  Altmau.  Improvements  in  solutions  and  salts 
for  electro  deposition  and  other  purposes.     February  16. 

2876.  E.  R.  Dale.  Improvements  in  the  application  of 
electricity  to  various  useful  purposes.     February  17. 

3003.  E.  W.  Mayer.  Improvement  in  element  for 
electric  battery.     February  19. 

3170.  D.  Rylands.  Improvements  in  the  manufacture  of 
Leclanch  cells.     February  21. 

3198.  F.  Poudroux.  Improvements  in  galvanic  batteries. 
February  21. 

3331.  S.  C.  C.  Currie.  Improvements  in  secondary  or 
storage  batteries.     Complete  Specification.     February  24. 

3336.  H.  H.  Lake.— From  H.  Lemp  and  L.  M.  Schmidt, 
United  States.  Improvements  relating  to  welding,  brazing, 
or  otherwise  joining  metal  strips,  bars,  rods,  and  the  like 
by  electricity,  and  to  apparatus  therefor.  Complete  Speci- 
fication.    February  24. 

3349.  M.  W.  Dewey.  Improvements  in  electric  welding 
apparatus.     Complete  Specification.     February  24. 

3417.  W.  H.  Munns.— From  G.  A.  Smith,  Canada.  An 
improved  galvanic  battery.     February  25. 

3450.  W.H.Power.  Improvements  in  primary  batteries. 
February  25. 

3524.  R.  D.  Sanders.  Improvements  in  apparatus  for 
use  in  the  manufacture  of  metal  tubes  by  electro-deposition. 
February  26. 

3589.  H.  H.  Lake.— From  W.  B.  H.  Dowse,  United 
States.  Improvements  in  electric  batteries.  Complete 
Specification.     February  27. 

3738.  J.  Marx.  Improvements  in  and  apparatus  for 
electrolysing  and  bleaching.     March  2. 

3789.  B.  J.  B.  Mills.  —From  A.  Bellemain,  France.  Im- 
provements in  the  d  epolarisation  of  electric  batteries. 
March  3. 

3799.  A.  Clark.  A  new  or  improved  solution  or  com- 
position for  charging  electric  batteries.     March  3. 

4044.  R.  H.  Simpson.  Improvements  in  electrical  storage 
batteries  or  accumulators.     March  6. 

4188.  J.  A.  Mays.  Improvements  in  electrolysis. 
March  9. 
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(  mil  ii  ii.    SPBOIVII   ill".i-    ACCEPTED. 
1890. 

5938.  K.  K.  Boettcher.  A  new  secondary  element. 
March  4. 

6202.  S.  Stepanow.  Electrolytic  preparation  of  a  liquid 
for  bleaching  fabrics,  paper  pulp,  &c.    .March  18. 

0223.  M.  Ancizar.  —  From  Et.  '/■■  Bayon.  Galvanic 
batteries.     March  18. 

9861.  A.J.  BoulL— From  I).  Tommasi  and  ('.  Therye. 
Electrical  storage  batteries.     March  11. 

20,120.  C.  E.  Dntton,  Jan.  Galvanic  batteries.  Fe- 
bruary 25. 

20,540.  W.  P.  Thompson. — From  C.  L.  Coffin.  Welding 
and  otherwise  working  metals  electrically.    February  25. 


1891. 

400.  T.  D.  Bottom.  The  desilverisstion  of  lead,  and 
simultaneous  manufacture  of  white  lead  by  electrolysis  of 
argentiferous  lead.    March  11. 

GG7.  W.  P.  Thompson. —  From  The  Hess  Electric  Storage 
Battery  Co.  Electrodes  for  voltaic  accumulators.  Fe- 
bruary 25. 


XII.— 1  ATS,  OILS,  and  SOAP  MANUFACTURE. 

Al'I'LICATION8. 

2998.  W.  P.  Thompson.  —  From   A.  H.  J.  Berge,   K.  A. 

Stein,  and  K.  J.  A.  ile  Kouhaix,  Hi  lgium.      Improvements  in 
the  saponification  of  fatty  substances  by  the  action  of   sul- 
phurous acid  or  bisulphites  under  pressure.     February  19. 
8584.  K.    Livesey    and    J.  Warburton.     An  improved 

lubricating  composition.      Kubruarv  -7. 

37GK.  W.  F.  Butler.  Improved  apparatus  or  means  for 
liquefying  or  hunting  grease,  oils,  or  the  like.      March  8. 

1446.  W.  s.  Cbenhall  and  W.  F.  6.  Chenhall.  An 
unproved  method  for  the  solidification  of  mineral,  animal, 
and   vegetable   oils,   and   volatile   and   inflammable  fluids. 

March  12. 

4454.    II.  Stone.       Improvements    in   the    manufacture  of 

soapi  and  in  the  utilisation  of  the  residue  of  tin-  substances 

used  therein.      March  12. 


Com  ii  in   Sei knows  Accepted. 

IS '.Ml. 

18.  M.  Williams 
manufactun  oi  same. 

7019.  I     \   -.ue.     Manufacture  of  soap.    March  11. 

81,196.  J.  W    Evans.      improvements    in    the    naphtha 
process  of  extracting  oil. 


A  new  or  improved  soft  soap,  and 
March  II. 


Februarj  25. 


XIII 


-PAINTS,  PIGMENTS,  VARNISHES,  and 
BE8TNS. 


Applications. 
ii.'iT:'..  T.  Holden.      An  improved   antifouling    preparation 

or  compound  for  the  preservation  of  bright  or  polished 
metallic  surface-.     Februarj  87. 

id,     a  prooeas  for  manufacture  of  white 
had.    March  8. 

B887.  G.  H.  Hedley.     improvements  in  the  manufactun 
,,f  red  oxide  of  htm,    March  4, 

i     i    W.  Grimshaw,    Improvement!  in  the  preparation 
of  pigments  or  colouring  c pounds.     March  1 1. 


Complete  Specifications  Accepted. 

1890. 
A.  F.  St.  George.      Method    and    apparatus    for 
preparing  copal  and  other  gum    resins   and   resins,   and  for 
manufacturing  varnish.     March  18. 

16,786.  W.A.Hall.      Manufacture  of  paint-.     March  4. 
17,340.  J.  Hoake.     Preparation  of  colours  for  distemper- 
ing.    March  11. 

19,lGo.  M.  B.  Dejouge.    Anti-corrosive  and  anti-fouling 

Compounds.      March   18. 

20,690.  A.  van  Winkle  and  E.  N.  Todd.  Protecting 
sheet-  of  gelatin  by  pyroxiline  or  uitro-celltilose  varnishes. 
March  11. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Application-. 

l'Siis.    W.  liarton.      .See  Class  V. 

3176.  W.  Bolt.  A  quicker  process  for  tanning  all  kinds 
of  hides  or  skins.     February  21. 

8910.  <  *.  Brunner.  Improvements  in  and  relating  to  the 
waterproofing  of  leather.     March  4. 

4231.  II.  A.  Harvey.  Improved  compositions  for  treating, 
colouring,  and  dressing  leather.      March  10, 

4385.  A.  Foelsing.  Process  for  clarifying  and  bleaching 
tannin  extracts  or  tannin  liquors.     March  II. 

4580.  \V.  A.  Brown.  An  improved  light  size  or  cop- 
bottom     pa-te     for    cotton     spinners     and     manufacturers. 

March  14. 

Complete  Specification  Accepted. 

1890. 
7.'ih'.i    F.  K.  Maggs.    The  preparation  of  skins,  kips,  and 
bide-  bj   an  improvement  in  the  process  known  as  "  un. 
hairing"  or  pulling.     February  25. 


XVL— SUGARS,   STARCHES,   C. CMS,  Etc. 
Complete  Specifications  Acckptbd. 

1890. 
7737.   A.    Niemoller.      Production    of    glutinous   material 
from    the    Seed    kermis    of    the    fruit    of    the    enroll    tree 
((  eratonia).      March  1 1. 

B029.  K.  Steiger,  I'.  Schulae,  and  C.  Auer-Sobolleriberger. 

Treating  vegetable  cellular  membranes  to  obtain  glutinous 
substance-.      March  11. 


XVH.— BREWING,  WINKS,  SPIKITS,  Etc. 

APPLICATIONS. 


2986.  II.  J.  Haddan.— From  J.  Batalle,  Spain.  A 
method  Of  improving  wine  and  other  alcoholic  liquors. 
Complete  Specification.     February  is. 

8207.  G.  F.  ltedfcrn. — From  J.  Hradil,  Germany.    An 

improved    method    of     increasing    the     formation    of     cells 

during  the  process  of  fermentation.     Febrann  21. 
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3978.  F.  L.  Calinant.  The  manufacture  of  charcoal 
from  sawdust,  wood  shavings,  and  the  like,  and  the  treat- 
ment of  wine,  alcohol,  brandy,  cider,  beer,  and  other  matters 
therewith.     March  5. 

4153.  J.  Laing.  Improvements  in  the  distillation  of 
alcohol,  and  in  apparatus  therefor.     March  9. 

4196.  P.  T.  Simson  and  J.  Cox.  Improvements  in  malt 
liquors,  fermented  wines  and  spirits.     March  9. 

4207.  G.  A.  Clowes.  Improvements  in  fermentation. 
March  9. 


Complete  Specifications  Accepted. 
1890. 

J673.  J.  Salamon.  Fermenting  process  for  beer,  wine, 
&c.     February  25. 

13,694.  M.  Konig.     Malt  curing  apparatus.     March  11. 

18,212.  E.  J.  Mills  and  K.  Barr.  Treatment  of  alcoholic 
liquids.     January  28. 

20,430.  P.  L.  F.  E.  Vignier.  Improvements  in  the  manu- 
facture of  pure  grape  spirit,  in  apparatus  used  for  same  or 
other  spirits,  and  in  the  ageing  of  the  same.     March  4. 

20,985.  H.  H.  Lake. — From  H.  Gotten  Manufacture  of 
fermented  liquids,  and  apparatus  therefor.     February  25. 


1891. 

1214.  A.  G.  Burkhardt  and  G.  Semite. 

distilling  and  rectifying.     March  18. 


Apparatus  for 


XVIII—  CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

2816.  O.  Inn-ay. — From  Calberla,  Fitz,  and  Consorten, 
Germany.  Process  and  apparatus  for  sterilising  liquids. 
February  16. 

2944.  J.  Oakhill  and  R.  H.  Leaker.  An  improved 
process  for  preserving  milk.     February  18. 

3257.  H.  M.  Dowson.  Improvements  in  the  use  and 
application  of  malt  culms  for  food  purposes.     February  23. 

3481.  J.  Hillaby.  A  preparation  of  extract  of  malt  in 
combination  with  extract  of  liquorice  and  other  substances. 
February  26. 

3842.  J.  Stube  and  M.  Spiro.  A  process  for  increasing 
the  value  of  whey.     March  3. 

4195.  F.  T.  Simson  and  J.  Cox.  Improvements  in  food 
preparations  and  medicines.     March  9. 

4288.  J.  White.  Improvements  in  or  connected  with 
the  manufacture  of  table  jelly.     March  10. 

4291.  W.  Robertson.  An  improved  article  of  food  or 
solidified  malt  extract  jell}'.  Complete  Specification. 
March  10. 

B. — Sanitary  Chemistry. 

2846.  A.  McDougall  and  J.  J.  Meldrum.  Improvements 
in  the  disinfection  and  deodorisatiou  of  sewage,  and  in  the 
apparatus  for  preparing  and  applying  the  disinfectant. 
February  17. 

4177.  W.  H.  Watson.  Improvements  in  the  means 
employed  for  the  purification  and  discolouration  of  water, 
dye,  and  other  manufacturing  refuse  liquors,  sewage,  or 
other  aqueous  or  saline  liquids.     March  9. 

4243.  C.  W.  Chancellor.  A  method  of  and  apparatus 
for  the  treatment  and  disposal  of  sewage.     March  10. 


4284.  R.  H.  Twigg.  Improved  means  and  apparatus  for 
effecting  oxidation  of  organic  matters  contained  in  liquids. 
March  10. 

4390.  E.  Devonshire.  Improvements  in  apparatus  for 
purifying  or  treating  water.     March  11. 


C. — Disinfectants. 

3242.  F.  Idle  and  I.  Pearson.  A  fire  lighter  and  dis- 
infectant.    Complete  Specification.     February  23. 

4352.  A.  Lutschaunig.  A  new  or  improved  manufacture, 
being  a  disinfectant,  antiseptic,  deodoriser,  vermin  and 
insect  destroyer,  and  also  applicable  for  use  in  an  ingredient 
in  and  as  fire  lighters.     March  11. 

Complete  Specifications  Accepted. 

B. — Sanitary  Chemistry. 

1890. 

6252.  J.  Longshaw.  Apparatus  for  filtering  or  purifying 
water,  sewage,  &c.     March  11. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

2872.  J.  Beveridge.  Improvements  in  the  treatment  of 
fibrous  plants  for  the  manufacture  of  paper  pulp.  February  17. 

3061.  J.  Feirabeud.  A  process  for  the  manufacture  of 
cellulose  wadding.     February  19. 

3878.  R.  N.  Redmayne.  An  improvement  in  the  manu- 
facture of  paper  pulp  for  paper-making  and  other  purposes. 
March  4. 

Complete  Specifications  Accepted. 

1890. 
4360.  J.    Robertson.       Glazing   paper,    and     apparatus 
herefor.     March  18. 

6993.  C.  Kellner.  Apparatus  for  separating  or  disin- 
tegrating fibres  in  the  manufacture  of  paper  pulp. 
February  25. 

17,268.  A.  Wilbaux.  Treatment  of  vegetable  parchment 
and  the  like.     February  25. 


XX.— FINE  CHEMICALS,   ALKALOIDS,  ESSENCES 
and  EXTRACTS. 

Applications. 

3731.  W.  Noetzel,  M.  Rapp,  and  E.  Istel.  Process  for 
the  manufacture  of  symmetrical  diamido-diphenyl-thio-urea. 
March  2. 

4487.  R.  Ancizar. — From  Rafael  Zerda-Bayon,  Colombia. 
Improvements  in  the  manufacture  of  sulphate  of  quinine. 
March  12. 


Complete  Specifications  Accepted. 
1891. 
H.  E.  Rycroft  and  A.  Mason.     See  Class  II 


249, 

853. 

mann. 


A.  J.  Boult.— From  O.  Schweissinger  and  L.  Hoff- 
Manufacture  of  extract  of  hops.     February  25. 
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XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

-  JO.  T.  R.  Dallmeyer.  Improved  means  and  devices  for 
obtaining  optical  projections  of  photographs  in  natural 
colours.     February  17. 

2956.  W.  (I.  II i  -  <  .ii  ami  \V.  Ward.     Improvements  in 

the  method  of  and  apparatus  for  focussing  in  photography. 
1  ary  18. 

3319.  S.  Waters.  Improvements  in  tho  art  of  photo- 
graphing in  colours,  and  in  the  means  employed  therein. 
February  2  I. 

1040.  S.  II.  Crocker.  Improved  means  for  producing 
graphs  in  colours.     March  G. 

1062.  \V.  P.  Thompson.  Improvements  in  photography. 
March  C. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

2970.  W.  P.  Thompson. — From  La  Socictd  (  oignel  and 
Cie.,  France.  Improvements  in  the  manufacture  of  phos- 
phorus  in  >iiel<<  or  blocks.  Complete  Specification. 
February  is. 

.1.  T.   Mackintosh.      Improvements  in   wax   and 
wooden  matches.     February  21. 

-  11.  Maxim.  Improvements  relating  to  the  manu- 
facture of  nitro-substitution  compounds  of  cellulose. 
February  21. 

8679.  <i.  A.  Rosenkolter.  Improved  lucifer  matches. 
Complete  Specification.     February  28. 

3881.  (I.  A.  Etosenkolter.  Improvements  in  the  manu- 
facture of  lucifer  matches.  Complete  Specification. 
March  4. 


41S9.  II.  Ma\im.  Improvements  relating  to  the  manu- 
facture of  nitro-substitution  compounds  of  cellulose. 
March  7. 

4184.  F.  Wilson.  An  improved  method  of  treating 
picric  acid  as  an  explosive.     March  9. 

4381.  F.  A.  Ventris.  To  secure  a  greater  certainty  in  the 
burning  of  any  matches  when  lighted.     March  11. 


Complete  Specifications  Accepted. 
1890. 
3819.   F.  C  Mance.     Signal  rockets,     March  4. 
5209.   II.  II.  Fake. — From   II.  S.    Maxim.     Manufacture 
of  explosives,  and  apparatus  therefor.     February  25. 
5585.  II.  Low.     Percussion  fuses.     February  25. 
7301.  C.  O.    Lundholm  and   G.  H.  Hosie.     Manufacture 
of  explosives.     March  IS. 


330.  C.  B.  F.  U  II. 


1891. 
Manufacture  of  matches. 


March  18. 


XXIII.— ANAI.V1  It  IA1  CHEMISTRY. 

Arri.u  vniiN. 

27s;,.  \.  Tropenae  and  A.  F.  Weels.  Improvements  in 
apparatus  and  appliances  for  the  rapid  determination  of 
carbon  of  Bteel.     February  10. 
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has  been  nominated  Vice-President  under  Rule  11. 

Dr.  John  Evans,  F.R.S.,  -Air.  A.  Norman  Tate,  and  Sir 
John  Turney,  have  been  nominated  Vice-Presidents  under 
Rule  8. 

The  Treasurer  and  Foreign  Secretary  have  been  nominated 
for  re-election. 
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Members  are  berebj  invited  I minatefit  and   proper 

persona  to  till  four  vacancies  an g  the  Ordinarj  Mi 

ol  :  undei    Bale  18.     Special  nomination  Forms  for 

this  purpose  can  be  obtained  from  the  General  Bccretafj 
upon  application. 

Extract  from  Rult  L8:  -"  No  snch  nomination  shall  be 
valid  unless  ii   !»•  signed  by  at   least  ten  Members  of  the 

Society  who  are  not   in  arrear  with  their  subscriptions, : 

unless    it   1"-   received   by  the   General    Secretary,  a<    the 
Society's  Office,  al   least  one  month  before  the  date  of  the 

c lencement   "t    the    Annual   General    Meeting,  to   tin- 

election  t"  take  place  al  which   it   refers,     (for  shall  any 

sue] lination  I"-   v  ^ •  1 1  •  l  if  the  person  nominated  be  in- 

eligibli  for  eleel indei  Rules  12  or  15.    No  member  shall 

sign  more  than  one  nomination  form." 

Annuai   General  Meeting. 

Notice  i-  herebj  given  thai  the  next  Annual  General 
Meeting  will  be  held  in  Dublin  on  Wednesday,  Thursday, 
and   Friday,  the  8th,  9th,  and  10th  of  Jnlj  next.     Detailed 

ii  i.i mentsand  the  programme  of  proceedings  «ill  appear 

a n  :i- nplete.     Tickets  of  mbership  «ill  be  issued 

in  time  for  the eting,  and  will  form,  as  heretofore,  vouchers 

for  visits  to  works  and  excursions. 


LIST  0?  MEMBERS  ELECTED.  23rd  APRIL    1891. 


1'i.vt  Office  Orders  should  be  made  payable  al  the 
General  Posl  Office,  London,  to  the  Honorary  Treasurer, 
]•'..  Rider  Cook,  and  Bhould  In-  forwarded  to  him  at  Bow, 
unless  it  be  desired  i tifj  a  change  "I  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  <•<  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated. 


Authors  of  communication!  read   bef thi    Society,  or 

:m\  .it  its  Local  Sections,  are  requested  i"  t:ikr  notice  that 
mill,  i  Rule  II  of  the  bye-laws,  the  Society  has  the  right  of 
..I  publication  for  three  months  of  all  such  papers. 
Infringement  ol  tin*  bye-law  renders  papers  liable  to  be 
rejected  by   the  Publication  Committee,  or  ordered  to  be 

abstracted  for  the  .1 al,  in  which  case  no  reprints  oat) 

be  furnished  to  the  tuthor. 


Notice  i-  In  1 1  in  ■•!  '  n,  for  the  information  of  members  and 

■  i-.  thai  the  advi  rtise al  columns  of  this  Journal 

navebei  n contracted foi  b\  Messrs.  Rtkk and Spottib woods, 
ciety's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


Blass,  Rdw  .  Essen  |  Ruhr  |,  Germany .  cit  il  engineer. 

Boyd,  Saml.  1'..  18,  Lceson  Park,  Dublin,  manufacturing 
chemist. 

Brewis,  Kdw.  Theodore,  c/o  Boileau  and  Boyd,  Bride 
Street,  Dublin,  works  chemist. 

Burnet,  Henry  K..  North  Brook  Vitriol  Works,  Bradford, 
York-,  vitriol  milker. 

Conrodson,  Pontus  11  .  I  ireal  Northern  Railroad,  St.  Paul, 
Minn.,  I    S.A..  chemist. 

Cotton,  Chas.  P.,  Ryecroft,  Bray,  co.  Dublin,  engineer-in- 
chief,  Local  i  iovernmenl  Board. 

i  nil, hi.  Win  I  ,  Hollywood  Roebuck,  co.  Dublin,  secre- 
tai  v  and  manager,  Gas  I  'ompany  , 

Geoghegan,  Saml.,  St.  James's  Gate  Brewery,  Dublin, 
mechanical  engineer. 

Gorvin,  Jno.  C,  English  Crown  Spelter  Works,  Port 
Tennant,  Swansea,  assaj  i  i 

Heron,  Jno.,  Chemical  Works,  Wicklow,  Ireland, 
manager. 

Hetherington,  Albeit  E.,  32,  High  Street,  Wavertree, 
Liverpool,  chemical  student. 

Bolliday,  Jno.,  St.  James's  Gate  Brewery,  Dublin, 
mechanical  engineer. 

Hopkinson,  Jno.,  Marion  Street,  Lister  Hills,  Bradford, 
York*,  viscosine  lubricant  manufacturer. 

James,  J.  Hernaman,  Welwyn  Lodge,  Swansea,  assayer. 

i     illan,  John,  171,  St.  Helen's  Terrace,  Clonliffe  Road, 
Dublin,  analj  tical  chemist. 

Mackenzie,  Jas  Scott,  132,  Triton ville  Road,  Sandymount, 
Dublin,  shipowner. 

Phillips,  (i.  Brinton,  2007,  De  Lance]  Place,  Philadelphia, 
Pa.,  i    S  \ 

Pigot,  Thos.  I'.  Royal  College  ol  Science,  Stephen's 
Green,  Dublin,  profess f  engineering. 

Ross,  Win  .  66,  North  Wall,  Dublin,  mechanical  engineer. 

Ryder,  Arthur  Gore,  First  Lock,  Grand  Canal,  Dublin, 
eeiueiit  manufacturer. 

Taylor,  Malcolm,  is.  (Tores!  Road,  Claughton,  Birken- 
head, chemical  student. 

Thomson,   A.    W.    Ferguson,    14,    Hills    Place,    Oxford 

i  'in  ii-.  w'.,  nun  merchant. 

Tiehborne,   Dr.  Chat    B    C    15,  North   Great   

Street,  Dublin,  profess f  chemistry. 

Valentine,  Geo.,  St,  James's  tone  Brewery,  Dublin, 
analj  tical  chemist, 

Wells,  .in-,  ti.  26a,  Si    Paul's  Street   West,  Burton  on 

1 1, m.  in,  w.i \  chemist, 

w  ilson,  Wm.  Wesley,  St.  James's  Gate  Brewerj .  Dublin, 
civil  enj  


The  Secretary  i-  instructed  t"  negotiate  for  the  purchase 
ol  copies  "t  the  Society's  Journal  foi  January  and  Ma\ 
l sm:i,  iiinl  January,  February,  and  April  1886.  Members 
possessing  odd   copies  •■!    these   numbers   are   particularly 

requested  t municate  at  one,-,  Btnting  price  required, 

with  Mr.  Cresswell,     The  stock  •  >!   all  other  numbers  is  al 
present  sufficient  foi  the!  ouncil's requirements. 


CHANGES   OF   ADDRESS. 


Vldrii  k,  1'..  J.,  1  o  Charles  Streel  \  26,  Alpha  Road,  West 
1  ,iiv   Road,  Mill". ill.  I  ■ 

I  tot  t.  Dr.  Win  .  I  o  Raffles  Institute    Government  5 
Lecturer,  Singapon    S  v 

Burn-Murdoch,  .1.  \  ..  1  o  Transi  aal  i  Rivi  rhead  Vicarage, 
Sevenoaks,  Kent. 

Callander,  W.  s.  Journals  to  Phoenix  Alkali  W,.ik~, 
Widnea, 
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Conrad,  E.  C-,  l/o  Gravesend ;  Stroofabriek,  Raamsdonk, 
Holland. 

Fielding,  Patrick  J.,  l/o  Blackrock  Road;  8,  St.  Joseph's 
Place,  Cork,  Ireland. 

Haig-Brown,  R.,  l/o   OldTrafford;   21,   Ladyborn   Road, 

Fallow  Held,  Manchester. 

Hasenelever,  R.,  Chemisehe  Fabrik  Rhenania,  Aachen 
(not  "  Anache  ")  Prussia. 

Heywood,  J.  H.,  l/o  C8  ;  127,  Sutherland  Avenue,  Maida 
Vale,  W. 

Isherwood,  Oswald,  l/o  Crescent  View  ;  105,  West  High 
Street,  Salford. 

Loinas,  Thos.,  l/o  Weston;  Cleveland,  Minehead, 
Taunton,  R.S.<  >. 

Maeonochie,  J.  11.,  l/o  East  India  Avenue;  Saracen's 
Head  Buildings,  Snow  Hill,  E.C. 

Mellon,  K.  L.,  l/o  Clayton  Bridge  ;  Malvern  (lime, 
Withingtou,  Manchester. 

Merry,  .las.  S.,  l/o  Richmond  Villas ;   1,  Somerset  Place, 

Swansea. 

Morris,  Herbert  N., Littondale, Manley  Road  (not  Manbi 
Road),  Manchester. 

Muir,  J.  Stanley,  Journals  to  '_'7,  Huntley  Gardens, 
Kel\  inside,  Glasgow. 

Pitblado.  L.,  Journals  to  Mont  Albion,  via  Herberton, 
Queensland. 

Procter,  II.  R.,  l/o  Tynemouth;  Yorkshire  College, 
Leeds;  and  (Journals)  I,  Montpellier  Terrace,  Hyde  Park, 
Leeds. 

Sadler,  A.  E  ,  l/o  Sandside  :  Sand  Hall,  Ulverston. 

Sill,  T.  T.,  l/o  Wallsend ;  Runcorn  Soap  and  Alkali  Co., 
Lim.,  Weston,  near  Runcorn. 

Smitli,     J.    Tertius,    Pattiswick    Hall,    Braintree;    and 

(Journals)    e/o    Jeyes     Sanitary    Compounds    Company, 
Limited,  Piaistow,  E. 

Speakman,  Jus.,  l/o  Dundee;  Cree  Hill  P.O.,  Calgary, 
Alberta,  <  lanada. 

Terry,  Albert,  l,'o  Kew ;  Verulam,  Mont  Albert  Road, 
Balvvvn,  near  Melbourne,  Victoria. 

Tliornc,  Dr.  L.  T.,  l/o  Tooting;  8,  Dynevor  Road, 
Richmond-on-Thames. 

Vandenbergh,  Dr.  F.  P..  l/o  The  University ;  :12— n:i, 
Lewis  Block,  Buffalo,  X.V.,  U.S.A. 

Wallace.  Robt.,  l/o  Belfast  ;    1    Coates  Place,  Edinburgh. 

Welsh,  T.  L.,  l/o  St.  Vincent  Crescent  ;  3,  Prince's 
Gardens,  Dowanhill,  Glasgow. 

Wood,  Milton  R,  lo  Brooklyn;  Wyandotte,  Mich., 
U.S  A. 

Yule,  Wm.,  Po  Sunderland;  Hollins  Paper  Works, 
Darwen,  Lancashire. 

Zinkeisen,  Win.,  l/o  Berlin:  508,  New  City  Road, 
Glasgow. 


Honacm   ^rrtton. 


Chemical  Society's  Rooms,  Burlington  House. 


W.  Crowder. 
J.  Dewar. 
A.  G.  Green. 

S.  Hall. 

0.  YV.  Heaton. 
P.  Howard. 

C.  C.  I  In  I,  .'.;.•,     n 
It.  Messcl. 


Chairman  :  T.  Tyrer. 
Committee: 

|         B.  IC.  11.  Xnchnuls. 

B.  Reilw d. 

John  S,.tller. 

W.  s.  Squire. 

Win.  Thorp. 

T.  E.  Tli.r,,.-. 

C  It.  Aider  Wright. 


Sen.  Loral  Sec.  and  Treasurer : 
T.  W.  B.  Mumford,  1,  Glcndale  Villas  Sylvan  Road,  YVnnsti  ad,  F. 

The  names  in  italics  ore  those  of  member.!  of  Committee  who 
retire  at  Hie  end  of  Hie  current  Session. 

The  Following  have  been  eleel  d  to  till  the  vacancies,  and  w>ll 
tnke  office  in  .inly  next :— Committee  :  C  I-'.  Cross,  J.  Heron 
W.  Kellner,  <;.  N.  Stoker,  and  I'.  Nunier  Sutton. 


SESSION  1390—91. 


Slav  ith.  —  Mr.   I..  Archbutt  and   Mr.  It.  M.  l'oeley.    "An  Im- 
provod  Process  tor  Softening  ami  Clarifying  Water." 

June  1st—  Dr.  W.S. Squire.    "The  Artificial  Production  of  Cold 
theoretically  and  practically  explained." 


Meeting  I,, hi  Monday,  Man/,  ICth,  1891. 


mi:,  thos.  tyrer  in  thk  chair. 


OBSERVATIONS  MADE  IN  THE  WORKING  OF 
VITKIOL  CHAMBERS. 

BY    WILLIAM    CROWDER,    I'.I.C. 

In  an  article  in  a  recent  number  of  the  "  Nineteenth 
Century,"  Sir  Benjamin  Baker  commenced  as  follows: — 
"  Writing  40  years  ago  on  the  future  of  science,  Monsieur 
Ernest  Kenan  said  the  work  of  the  19th  century  should  be 
the  writing  of  monographs  on  every  point  of  science,  a  hard, 
humble,  and  laborious  task  no  doubt,  but  a  solid  and  lasting 
work  withal,  as  for  many  long  years  science  will  stand  in 
need  of  those  patient  researches  that  might  take  the  title  of 
'  Memoranda  for  the  use  of  Somebody.'  " 

It  is  in  this  spirit  that  1  desire  to  lay  before  vou  the 
results  of  a  long  series  of  observations  on  certain  special 
points  in  the  manufacture  of  sulphuric  acid  in  the  hope  that 
the  results  may,  in  the  words  of  Monsieur  Renan,  prove  to 
he  memoranda  for  the  "  use  of  somebedv." 

It  is  with  extreme  diffidence  that  I  approach  the  subject 
on  which  I  propose  to  address  you  this  evening,  and  I  will 
at  once  say  that  my  object  is  not  to  discuss  the  theory  of 
the  process  of  vitriol  making,  but  simply  to  record  a  scriis 
of  observations  upon  a  large  plant  that  has  been  under  my 
own  superintendence  for  many  years,  and  upon  which  1 
have  bestowed  a  great  deal  of  time  and  attention  in  order 
to  obtain  results  that  would  enable  me  to  gain  a  clear 
insight  into  the  consecutive  changes  that  take  place  from 
the  burning  pyrites  at  the  kilns  to  the  finished  product 
from  the  chambers. 

The  process  of  vitriol  making  is  so  well  known  that  it  is 
unnecessary  for  me  to  inter  into  any  detailed  description. 
Nevertheless  we  are  sometimes  apt  to  assume  a  greater 
familiarity  on  the  part  of  our  audience  with  details  which 
can  only  be  familiar  to  those  who  are  in  daily  contact  with 
the  operations. 
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i  pro] the  i>  fore  t"  L'iv.-  you  (first)  ;'  short  ritumi  of 

th,    | :ess,     Next,  a  description  of  the  planl  of  a  well- 

equipped   vitriol   works.     Then   the  function  performed  by 

each  i ion  of  the   plant  and  the  means  of  control,  and 

finally,  a  c idi  ration  ol  the  working  of  the  planl  as  a  whole. 

I  nder  one tliei  of  these  beads  I  shall   introduce  the 

results  of  niv  own  obsi  rvations, 

II,,    | "..  ,,i   vitriol  making  ( sists  in  the  production 

of  sulphurous  acid,  bj  I ing  pyrites  01  bisulphide  ol  iron 

(which  contains  about  bait  its  w<  ighl  of  sulphui  |  in  suitable 

the  gas  so  formed  into  large  leaden 

,. I, :,IMI„  rsaloi  ■  •  rtain  proportion  of  air,  a  proportion 

ad  a  proportion  ol  «ral thi   form 

ises  and  vapours  reai  I   apon 
each  other,  i  anso,  first,  a  reduction  ol   the  nitric  acid  to  the 

oxide  "I    nitrogen,  and  this,  on  coming   in 
„;,!,    th  ol    the   air,    becomes    re-oxidised 

reduced    bj  Fresh  portion    of  sulphui icid,  and 

thus  the  circle  of  operations  is  e pleted,  so   that,  exeepl 

,  -  v.  lii,  h  occur  from  various   causes,  the   proi 

,c,i, is  :,    long  a    anj  sulphnrous  acid  remains. 

I  be  planl  of  :i  complete  acid  works  consists  of  :— 
Kilns  for  burning  the  pyrites. 
\n  arrangi  mi  ul  for  producing  nitric  acid, 
The  nitre  stack  and  Que  leading  to  the  Glover  tower. 
I  be  >  .1"!'  i  towet  01  denitrator. 

I  be  coolet  and  si g  tanks. 

A  series  "t  leaden  chambers. 

I  be  <r.is  -Lussac  01  absorbing  tower. 

I  I mi  ft the  tower  and  its  pipe  and  damper  leading 

in  the  chimney  toi  the  discharge  of  the  wasti 

The  :>  ii   engine  and  e pressot  for  raising 

acid  i"  the  towers. 
Boilers  foi  raising  steam. 


Ii  i-  observations  1  have  made  in  working  these  different 
portions  nf  the  plant  which  forms  the  Bubject  of  my  paper 
ening. 

The  i ntial  portions  of  ;i  sulphuric  aeid  works  are  the 

kilns,  nitre  pots  and  stack,  and  the  chambers;  the  towers 

and  coolers"  are  ol   c parativebj    recent   introduction,  and 

altl gh   iudispensable  in   the  economic   production  of  the 

acid,  have  really  nothing  to  do  with  the  original  procee  . 
there  beina  man]  works   where  towers  are  not  employed, 

i\ill   !»•  1 1 1 1  —  i|;i_\  . 

The  diagrams  on  the  wall  -!i"«  sketches  of  these  various 
portions  of  the  plant.     I  propi  them  separately 

.iii.i  to  di  »i  ribe  some  "t  the  results  "i  working  them. 

I  l„    th  -i   diagram   (see  p     02)        mi  relj    ■ 
drawn  to  scale,  to    bon  the    lequence   •  ■!   the   operations, 

l ling   with   thi  id    thowing  the  course  of  ilu- 

sulphuro  id  aii  a    it  pai  i     thi h  the   nitre  oven 

mi,,  m,    pipe  lending  i"  the  Glovci  tower,  passing  out  of  the 

tower   into  the  first   chamber  aud  Irs     b  eluunbet 

successively,  arriving  finally  at  the  exit  pipe  leading  to  the 
absorbing  tower, and  convey  ing  the  waste  gases  from  thenoe 
to  the  chimney. 

hilns      l-'ni    the    production    of    sulphurous    aoid    the 
pyrites    is   burned    in   suitable    kilns    which    are    chosen 

aci ling  i"  the  kiml  of  ore  to  l»-  treated.    These  kiln-  are 

of  two  kinds,  \i/..  those  for  burning  lump  ore  and  those  foi 
burning  the  smalls,  i.e.,  the  portion  of  dust  which  is  either 

produced  in  breaking  '!"'  ore  t"  -i  unil siie  nr  thi 

ore  which  is  obtained  in  the  process  ■■!  mining  in  Spain. 

Tin' kiln-  foi  lump  ore  are  very  simple  in  construction, 

being  merelj  a  scries  of  square  fireplaces  arched  over,  and 

roducts  of  combustion  led  into  a  common  flue  i"  the 

Glover  tower.     But   the  kilns  for  burning  smalls  are  much 

more  complicated  anil  difficult  to  manage. 

Cross  Section 


"i \  in'  l.i  iip  i  Im    K  i 


In  some  cases   the   two  kinds  ol    kilns   are  combined   bo 
rhal  ■'  few  'In-t  kilns  are  built  alongside   the  lump  ore  kilns 

in  burn  i ill  il"  dust  i luoi  ■!  in  the   bn  nkiug  "i  the  lumps, 

Much  Ingenuity  lias  been  expended  iu  the  con  trtiction  ol 

n  ii"  e  im  burning  - lis,  but  till  n 

success  has  been  verj  partial 

I  he  planl  ii  mui  I re  ex| i  • \\  deran  red 

'i, .nil    to   re|  '  i    ■■!    .i 


series  of  Re* i  eight  beds  m*  shelves,  on  which  thi 

fed  from  the  top  through  ;i  hoppei   and  gradual!)    raked 
down  lower  al   regular  intervals  till  (he  sulphur  is  burned 

nut,   and  ulhii   withdrawn  nt   the  hntl ontains  onh   ■ 

Bmall  i-'..i,i     .   ol  mlphui 

I   im  informed   thai  in  lome  "i   thi   <  furnaces  the  smalll 
.,!  Span  bui  aed  down  so  Ion  as  i  |  pea 

cent   sulphur,  though   I  confess  I  have  not   bei 
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I         I 
Lump  i  Ii;i    Kilns  in   I'i  \s    i\n  8a  rios. 


this  in  out  kilns.  Still  I  have  burned  the  ore  down  to  21 
and  3  percent,  over  a  period  of  two  or  three  years.  Probably 
this  arises  from  a  difference  in  construction. 

I  have  here  a  diagram  showing  the  waj  in  which  these 
rlust  burners  are  constructed.  They  require  to  be  erected 
in  the  most  substantial  manner  or  the}  are  soon  knocked  to 
pieces  by  continued  raking  and  poking. 

When  they  are  built  back  to  back  the  partition  wall  is 
required  to  be  especially  strong  otherwise  the  whole  affair 
gradually  breaks  up  ami  becomes  useless.  To  avoid  this  1 
have  had  the  wall  built  of  hre  lumps.  The  beds  arc 
constructed  thus  : — 


This  method  allows  of  a  kiln  being  easily  taken  to  pieces 
where  one  of  the  beds  are  broken  and  replaced  by  a  fresh 
one.  whereas  by  the  kilns  with  a  simple  arch  it  is  almost 
Impossible  to  pull  down  the  structure  without  breaking  the 
Best  of  the  beds.  Every  portion  of  the  work  requires  to  lie 
bound  together  with  iron  ties  in  the  strongest  and  most 
substantial  manner,  and  in  our  own  kilns  the  tics  that  go 
through  from  end  to  end  are  embedded  in  a  groove  in  the 
partition  wall.  I  have  made  a  long  series  of  experiments 
to  trace  the  gradual  combustion  of  the  ore  from  charging 
al  the  top  to  discharging  the  burnt  ore  at  the  bottom,  and 
the  following  is  the  average  result  of  a  month's  working  of 
each  bed,  an  analysis  of  a  sample  of  each  bed  being  drawn 
every  day  for  a  month. 


The  charge  of  ore  is  put  in  the  kiln  once  every  eight 
hours,  and  as  there  arc  seven  beds,  the  charge  takes  7  ■  S 
—  56  hours  to  completely  consume  the  sulphur. 

Dust  Room.— In  kilns  burning  smalls.it  is  found  neces- 
sary to  make  provision  for  settling  out  the  dust  from  the 
shelves,  which  rises  in  great  quantity  when  the  charge  is 
raked  over  from  one  bed  to  another.  A  long  distance  must 
be  traversed  before  the  gas  arrives  at  the  (ilover  tower  to 
give  time  for  its  perfect  subsidence. 


Rust  Shelves. 


If  this  precaution  is  neglected,  the  tow.  r  wonld  become 
choked  and  the  draught  so  much  impeded  that  the  process 
would  soon  be  brought  to  a  stand.  Then  are  man}  ways 
of  accomplishing  this,  but  the  diagram  ~liou  c  very  effective 
arrangement.  The  flues  require  cleaning  out  every  two  or 
three  years.  Notwithstanding  all  precautions,  a  certain 
portion  of  dust  passes  into  the  tower,  and,  meeting  the  down 
current  of  sulphuric  acid,  dissolves.     A  solution  of  sesqui- 
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sulphate  •  •!  iron  iii  Bulphuric  ai-iil  is  formed,  which  again 

deposits  in  the  i ler,  and  greatl)  impedes  the  refrigeration 

ol  the  hot  acid  coming  from  the  tower. 


m 


Si  ,  I  ii  i.\    in     111  -(    Bl  itNKli. 


Gases  i'  "nt  Kilns* 
ol  fluctuation  in  1 1"-  < 

I  have  made  ;i  long  scries  of  trials  both  upon  lump  and  upon 
inn  sets  "i  dual  kilns.  The  gases  were  in  all  cases  drawn 
from  the  flues  before  reaching  the  nun-  stack  and  n 
avoiding  the  nitre  gases. 


Tab!  i    Ni>.  1. 

Sillllll:     ll-i-    in     PYBITES    DUSl     ii'MWMV.     50    ill: 
I    i  v  i      Sui  rill  B. 

Taken  from  the  top  to  bottom  ahi  Ives  of  a  kiln. 


■  ■I  Sulphur. 


No  i  iiioir 

licit 

iiioir .... 

No.  i  ihilf.... 
.\n  r.  aliclf 

i"  'i  ... . 
iclf.... 


Ni      inbor. 
■li  Trials  to  each 

Sin  If. 


21-41 
18-77 

f08 
2-35 


I «    i  mber. 
20  Trial 


32-81 

17  •.-,;, 

11-00 

S'  IS 

l'  '  51  '• 

I  ■'.• , 


lleing  desirous  to  ascertain  the  limits 
mposition  of  the  gases  from  the  Kilns, 


Thr  ordinary  charge  ol  pyrites  was  in  all  cases  the  same 
Imili  for  lumps  and  smulls,  so  thai  a  stricl  comparison  can 
be  mail. 

Ii  will  be  observed  upon  inspecting  the  table  that  the 
flaotnations  in  the  sulphurous  acid  and  oxygen  range  within 
extremely  narrow  hunt''  whethci  we  compnri  the  results 
from  the  i»"  sets,  dusl  kilns  together,  or  with  the  linuji 
ore  kilns. 

!  may  state  thai  all  through  these  trials  upon  dif 
s,  is   ni    kilns,  lowers,  chambers,  &c,  the)   arc  nil  of   the 
same  capaoity,  and  the  chai  the  same  weight,  so 

thai  the   results  are  in  ill si  ever)    i>  tpeel  strict!)   com 

parable.     The  experiments  ore  made  un  two  distiucl  acid 
plant. .  but  of  exact!)  similai  measurements 


Table  N...  2. 

\\U\-I-    i.I      In. I-     IKi.M     I'll. lit.     KlINs. 


Old  Dust  Kilns. 
Bj  Volume. 

Oxygen. 


Ni -u  Hust  Kiln-.         New  Lump  Kilns. 


I:     volume. 

si  i         Oxyoen. 


B}  Vi.lnnic. 


0  6! 

9-27 

7-02 

WOO 

6-77 

9-10 

il'sll 

D-sa 

6-73 

6'S4 

■.'■7n 

6-08 

lo-oo 

r.-ns 

0-80 

Vt£ 

9-61 

6-88 
7-03 
6-10 
5-88 
0-21 
S-9S 


s-...s 

9-62 
9'7U 
0-43 

'.>  i.I 
•.'•:.  I 
10-01 


8-33 
f97 


AiL.tliir  i  Ire. 


,;  |] 
7  -ni 
r.'.V. 

7  "I 

8-03 

.  i 
I',  IS 
8-57 
7*31 

8'71 

;  93 


S'JI 

7'7s 

8-S1 

7  ■'.»'. 
s'7s 

B-47 
8-08 

-  8 


5-12 

10-17 

5*21 

!"■  II 

1-80 

10-08 

.-.•7il 

10-29 

■ 
11-21 


Temperaturt  of  the  Kiln  Gases. —  I  have  bad  tome  little 
trouble  in  ascertaining  the  exact  temperature  "i  the  gases 
as  the*  i  ni.  i  the  Glovei  tower. 

With  lump  ore  the  heal  is  considerably  greater  than  with 
dost,  the  reason  being  thai  the  distance  traversed  in  tliis 
case  i-  verj  short,  whereas  in  dust  kiln.  ■  considerable 
amount  of  heal  is  l"-t  b)  radiation  in  traversing  the  Ions 
winding  chambers  forming  the  dust  depositing  rot  m. 

Ina  sit  burning  lump  ore  the  heal  will  melt  both  lead 
ami  sine  init  nut  antimony.  Now  as  sine  melts  at  77.;  I 
ami  antimor.)  at  BOO  I',  it  follows  that  the  temperature  is 
between  those  two  numbers.  On  the  other  hand  the  heat 
of  the  gases  from  'ln-t  kilns  ranges  about  610  ot  there- 
abouts, sometimes  it  is  rather  lower,  but  it  is  difficult  to 
test  «itli  a  mercurial  thermometer  although  I  have  made 
man*  observations  in  which  the  heat  was  not  more  than 
.'i7n  t.i  580  I.  Generall*  it  will  melt  lead  which  is 
620    I 

i       \    ■■/'.■        In  the  stack  connecting  lite  kilns  with 
the  kilns  on  one  side,  and  the  | •  i | > •  -  Ictiditifj  to  the  Glavei 
on  the  i. iln  i  in  v  Inch    thi     pot! 

containing  tin'  nitre  ore  placed.  There  are  generall)  t«" 
sin  Ii  pots  which  arc  charged  altcrnatel)  with  tin-  propel 
proportion  of  nitre  and  sulphuric  acid. 
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I  do  uot  like  this  plan  myself,  since  it  is  impossible  to 
regulate  the  heat  of  the  oven.  A  much  preferable  arrange- 
ment is  to  fix  the  pots  on  the  outside  and  lead  the  nitric 
vapours  into  the  stark.  This  can  be  so  arranged  that  not 
the  smallest  quantity  escapes  into  the  air  and  the  beat 
from  a  small  coke  tire  being  regulated  to  suit  the  charge, 
avoids  the  difficulty  of  frequent  breakages  from  the  sudden 
chilling  of  the  nearly  red-hot  iron  pot  when  a  new  charge 
of  acid  is  introduced. 

The  nitric  acid  vapours  along  with  the  sulphurous  acid 
of  the  kilns  mix  and  pass  together  into  the  Glover  tower. 

The  Glover  Tower  or  Venitrator  mid  Concentrator. — 
The  use  of  the  Glover  tower  is  two-fold,  viz.: — 1st,  To 
reduce    the    nitrous    act    collected    at   the    Gay-Lussac    or 


absorbing  tower  (by  means  of  the  SO,  of  the  kiln  gas,.-) 
and  return  it  to  the  chambers  ;  and  2nd,  to  concentrate 
tin-  weak  acid  of  the  chambers  and  so  obtain  acid  of 
150°  Tw.,  suitable  for  using  in  the  Gay-Lussac  tower  for 
absorbing  a  fresh  portion  of  nitrous  acid. 

The  construction  of  a  Glover  tower  is  very  simple.  It  is 
a  framework  of  iron  lined  with  lead.  This  again  is  lined 
with  acid-proof  bricks.  The  interior  is  packed  either  with 
coke,  flints,  acid-proof  bricks,  or  with  cylinders  as  in  the 
accompanying  diagram.  The  hot  gases  pass  up,  and  a 
stream  of  nitrous  vitriol  mixed  with  weak  acid  from  the 
chambers  passes  down.  The  nitrogen  compounds  and  the 
steam  from  concentrating  the  weak  acid  pass  upwards  ioto 
1   the  chambers  whilst  a  stream  of  denitrated  and  concentrated 


...J 


M 


„jrl 


*v~  r 


-"- 


~^tV 


MmJm 


UJ 


Gr.oYER  Tower  Denitbator. 


acid  continually  passes  down  and  inns  into  a  cooler  at  a 
temperature  of  280   to  300'  1". 

The  temperature  of  the  concentrated  and  denitrated  acid 
which  runs  from  the  tower  ranges  from  285°  to  300'  F., 
and  depends  upon  the  heat  from  the  kilns  and  the  amount 
of  acid  run  down  the  tower. 

From  lump  ore  kilns,  the  amount  of  concentration  greatly 
exceeds  that  of  the  dust  kilns,  so  that  in  certain  cases,  as 
where  strong  acid  is  required,  this  becomes  a  very  im- 
portant point.  In  cither  case,  if  the  towers  are  well 
attended  to,  the  quantity  anil  strength  being  once  fixed,  the 
daily  feed  of  nitrous  and  weak  acid  ought  never  to  vary. 

From  a  tower  30  ft.  high  and  10  ft.  diameter  26*2  tous 
of  acid  of  133d  Tw.  are  concentrated  to  150°  Tw.,  producing 
23'8tonsof  150°  Tw.,  and  2' 4  tons  of  water  evaporated; 
and  in  addition  21  tons  of  nitrous  vitriol  are  heated  from 
B0    F.  to  300°  F.  if    heated  by  lump  ore  kilns   in  which  the 


I 


u;isrs  are  delivered  direct  to  the  tower;  but  from  the  same 
weight  of  pyrites  smalls  the  gases  from  which  pass  through 
the  long  dust  chamber  and  by  consequence  lose  a  great 
amount  of  heat  by  radiation  in  their  passage  to  the  tower, 
not  more  than  16  tons  of  acid  of  135"  Tw.  are  concentrated 
to  150°  Tw..  producing  11-29  tons  of  acid  1503  Tw.,  and 
1*71  tons  of  water  evaporated  ;  and  in  addition  21  tons  of 
nitrous  vitriol  are  heated  from  80°  I'',  to  280    to  290  . 

The  hotter  gas  of  the  lump  ore  kilns  produces  more  steam 
than  the  dust  kilns  and  at  times  tends  to  reduce  the  first 
to  second  chamber  drip  so  low  as  to  keep  the  last  chamber 
pale,  unless  a  larger  portion  of  nitre  is  used.  On  the  other 
hand,  while  occasionally  a  somewhat  lower  consumption  of 
uitre  occurs  in  the  dust  burners,  a  much  smaller  proportion 
of  strong  acid  is  produced  as  already  stated. 

The  effect  of  this  difference  in  evaporation  of  water  is 
that  the  lump  ore  kilns  do  uot  require  steam  to  be  thrown 
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into  the  first  chamber,  whilst   the  dust   set  always  ri 

the  ailililinll   nl    Mt  am. 

The  height  of  the  Glover  tower  attached  to  the  lump 
ore  kiln-  i-  :;u  ft.  and  I"  ft.  diametea 

■  igh(  of  the  towi  1  connected  with  the  dust  kiln-  i> 
!■:  ft.  and  10 fl 

What  arc  called  the  "old  < I ■  1 — t  burners,"  is  a  set  attached 
tu  the  towct  of  the  present  lump  ore  kilns  and  which  were 
polled  down. 

nally  these  two  towers  were  "l  the  same  height,  but, 
with  a  vii ■»■  t"  lowering  the  temperature  of  the  gases 
psssing  into  the  first  chamber,  we  increased  the  height  by 
12  ft.  The  result  was  not  no  satisfactory  as  we  desired, 
the  reduction  of  temperature  onlj  amounted  to  about  10 
id  of  3n   or  10  . 

The  tower  burning  lump  cm-  delivers  it-  gases  into  the 
lir-t  chambei  at  an  average  temperature  of  202    !•'.. 

the    ■  d  with  1I11-1   inn  mi  -  il.li',.  1     the 

gases  :it  about  190    l'\ 

Indeed,  I  scarcely  think  even  ilii-  diminution  is  all 
ascribable  to  the  height  of  the  tower,  but  rather  to  the  low 
temperature  of  the  kiln  gases  entering  the  tower.  This 
confirms  an  opinion  of   Dr.   Affleck   expressed  some   time 

1    ti  icl  fi Dt     Vffli  •  1      address  to  thi    tj  ni  1  hemioal 

ll<  IV 

"  I  consider,  in  fact,  that  in  bui  h  cases  thi  uppi  1  part  oi 

the  tower  undoes  to  Bome  1  has  bt  •  n   done  in  the 

lowet   and   hottet    part.     I  li.    steam   evaporated    from   the 

in   the  lowet    and    middle    section     oi  I  hi    towi  1    and 

edalongbj  the  hot  gasec    in  their  passage  upwards,  ie 

mi.  u hen  thej  have  been   cooled  down 

below  the  boiling  point,  bj  'I Idet    stream  ol  acid   thej 

the  top.      \inl   thus  less   nti ation    is 

effected  than  would  be  if  thi  gases  were  allowed  to  •  capi 
from  tin  towet  at  n  temperatun  mon  approaching  the 
boiling  point,  or  saj   200     I ■'.      \n.l   ilii-   result  would   be 

equally  produced  bj  .1  too  high  01  I loselj  pai  ked  tower, 

'I"  cooling  effect  on   the  gases  being  the  sa Hence  it 

follows  that   a  11    be   made   so  high  as  to   havi 

practically  no  • ntratmi    powei    al   all,  the  gases  being 

cooled  at  the  outlet  to  neat   the  temperatun  ol  thi  air,  and 
the  cold  acid   poured  on  at   the  top  running  awaj  al   the 
bottom  hot,  bnl  not  increased  in     trength      This  1  ii  >•■ 
been  confirmed  by  the  improved   concentration  along  with 
freei   draught,  obtained  bj   working  with   short   towers  of 

■  18  ft   in  height,  and  bj  diminishing  the  packed  s] 
in  higher  ones  in  various  works  in  the  neighb 'ho 

So  much  for  Dr.   UHeck. 

But  1  cannot  quite  understand  from  these  remark! 
whethet  he  means  18  Fl  Front  the  top  ol  the  towet  to  the 
bottom  of  the  saucer,  <.i    18  ft.  "I    working  space,  which 

would  make  1I1,    tower   about   2.1  Ft   high.     There  is   s 

diffii  .  net    1,  ntpernturc    ..1    I 

■  nti  in,-   tin    towi '     hut,  1  lit,  .1.  then    1     aliout 

150  diffci  uci  between  that  "I  the  lump  kilns  and  tin- 
iIum  burners. 

II,,    1  ',„,/. ,         \-    Hi,-    |(. I,,,,,  ..lining 

In, in  ili.  1  Hover  tower  i-  so  high  as  S 

il  11  >..  .1-  neat  the  tempi  ratun    ol 

I ible      Various  contrivances  have  been  adopted  to  1  ffi  ct 

thisi  some    makers    pass   the    acid    through     lead     1 

ounded   with  water,  thi  t..   which   und   some 

othet  forms  ii  the  difficult}    •.!  cleaning  the  deposit  which 

nvariablj    1 -  aftei    a  short   time,  iind  which   stops  the 

pipes  and  protects  the  acid  From  the  cooling  bj  the  watei 
in  which   the  pipes   arc  laid.     This   1-  especially    the  case 

with  acid   madi  ites  smalls      V   thick   it'u 

Formed  on  tl 

I    havi   hen  in  open  cooler,  which   answer* 

bettet  tliiin   the  tubes  because  it  allows  ,,1   cleaning  while  In 

i*ou  will  see  thBl  the  acid  and  the  current  ol  cooling 

wal pposite  directions,  and   there   s  also  11  curreol 

runnfng  underneath  the   lead.     It    1-    II  Ft.   long  and   ;i  ft. 
wide.     It  has  IS  double  channels  i"t  acid,  so  thai  the  a. id 
travels  in  all   abool  500  Ft  .  and  a«  thi  re  arc  two  ,  ,„,|,  t.  jt 
travels  about  1,000  Ft.,  and  the  cooled  acid    runs  out   at  a  ' 
temperature  of  from  B3    to  120   1        Bj  the  annexed   talde  j 
you  »  II  see  the  progress  of  tl >liii| 


from   one  channel   to  another,     Two  of  these  coolers  will 

reduce  the  temperature  of  88  to  40  tons  of  acid  ol  150    l'». 

1-750   -p.   gr.    -from   300    !■'.  to   from   B3    to   180     1   . 


Oi 


— — 


fR. 


h  *— 


rS        ~ 


L — J 


-Iff 


j 


Uj 


•  n 


I  1.    1  OR     VciD    1  l.i'M    Glows    fowi  I.. 


depend in   the  season  of  the   year,  being    Isu    |„  1   •_•  I 

hours.     The  furthct  ling  takes  plact   in  the  store  tank-. 

The  acid  cools  more  bIowIj  as  the  h  m|  1  ratun  approximates 

I"  the  temperature  ol   tin   wa sed   foi    refrigeration,  as 

maj  i"   -..11  hj  the  diagram  showing  thi  amount  of  fall  in 

temperature   ach   successivi    channel;      Prom   if 

—  1  »>   the  fall  i-  vcrj  rapid,  but  From  210    !•'.  the 


I      n    Nil  :). 

1. 

1  ,i  1. ill  ..1 1,  inperattir 1:. 

Snd  tall  of  temperature 1:, 

Hip.  I':. III!'. 17 

ith  (nil  <<i  temperature- i:t 

7 

Slli  lull  of  temperature. ; 

mperalura 

:i 

nth  fall  of  temperature  :, 

null  full  .,1  temperature 1 

Chambers.       The    chambers    on    which     I     havi 
observations  are  t»"  sets  of  Four. 

•  I1.1111K.  1    1-    130  fi.   long,  20  it.  wide,  and 
high       I  1    pci    chamber,  working  with  about    l'.i 

t..   -J't  cb.  Ft.   ..1    space   t..    1   lb.  of   sulphur  charged   per 
■_'l  hours. 
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After  passing  through  the  Glover   tower  and  as   it  enters  At   the  extreme  end  of  the  pipe  from  the  last  chamber 

the  first   chamber  the   gas  has  a   temperature  of   between  to  the  Gay-Lussac  tower  there  is  a  farther  fall  of   about 

189'  and  20:V  !•'.  (according  to  whether   it  is   from  lumps  28    F.  in  the  exist  eases. 
or  dust). 


N  . 


Sbi  IIiiN^   01   1>1  si    Chamber. 


These  cases,  consisting  of  nitrogen,  oxygen,  nitron-  acid 
and  small  quantities  of  sulphurous  and  sulphuric  acid, 
then  pass  up  tin-  Gay-l/ussac  tower,  and  in  their  passage 
undergo  partial  absorption. 

From  this  diagram  it  will  be  seeu  that  the  average  fall 
in  temperature  in  passing  from  the  entrance  of  No.  1 
chamber  to  the  extreme  end  of  the  chamber  was: — 

Table  No.  4. 
Loss  of  Heat  i.n  Chambers. 


Old   I  List 

Kilns. 

High  Tower. 

\ru    DUSl 

Kilns. 

Glover  tower  to  No.  l  ini  on  temperature 

I'- 
1!>7 

a 
is 

82 

26 

3 

I 

:  F. 
181J 

:il 

18 

:;t 

28 

i 

The  diminution  in  temperature  arises  from  diminution  of 
chemical  action  in  the  successive  chambers,  so  that  roughly 
the  temperature  is  an  exponent  of  the  quantity  of  acid 
produced  in  each  chamber. 

You  will  observe  by  the  diagram  plotted  that  1  have 
recorded  the  maximum  and  minimum  temperatures  of  the 
air,  and  you  will,  1  think,  see  that  the  rise  or  fall  of 
temperature  in  the  chambers  is  more  or  less  affected  by 
external  circumstances.  This  fall  in  temperature  fluctuates 
within  well  defined  limits,  it  depends  partly  on  the  diminu- 
tion of  chemical  action  in  the  chambers,  and  partly  on  the 
external  temperature  of  the  air ;  in  summer  it  rises,  in 
winter  it  falls. 


The  observations  were  not  taken  inside  the  chambers, 
but  in  the  pipe  leading  from  one  chamber  to  the  other. 
This  appears  to  be  a  much  more  accurati  way  of  getting 
thi  average  either  of  temperature  or  composition  of 
the  gases. 

The  method  by  which  the  progress  of  the  operation  is 
observed  and  controlled  consists  in  noting  the  colour  of 
the  gases  in  the  last  chamber,  which  should  alwavs  be  a 
dark  brownish  red  indicating  the  predominance  of  nitrous 
acid,  and  by  constantly  noting  the  specific  gravity  of  the 
acid  which  collects  in  the  drip  glasses. 

It  is  customary  at  most  works  to  collect  the  samples  of 
acid  from  the  sides  of  the  chambers,  but  this  is  generally 
a  very  slow  progress.  I  find  it  much  better  to  obtain  the 
drips  from  the  pipes  connecting  the  chambers  together, 
because  the  flow  of  acid  is  much  more  rapid  and  the 
indications  consequently  much  more  instantaneous.  A 
large  test  glass  can  easily  be  filled  in  a  few  minutes, 
whereas  if  drawn  from  the  sides  of  chambers,  hours 
are  sometimes  required  to  get  sufficient  acid  for  a 
single  test. 

For  a  set  of  four  chambers  the  drips  should  stand  as 
follows  : — ■ 

Table  No.  .3. 

Normal  Duns. 

Drip  from  tower  to  1st  chamber ;):,   to  lu.j 

Drip  from  No.  1  to  No.  2  chamber 130 

Drip  from  No.  2  to  No.  3  chamber 122 

Drip  from  No. 3  to  No. -t  chamber Hi:. 

Drip  from  No.  I  t<<  Gay-Lussac 85 

The  drip  from  No.  1  to  No.  2  should  never  stand  lower 
than  130°.  If  it  does  so  the  consumption  of  nitre  is 
increased.  This,  however,  cannot  alwn\  s  he  avoided  if  the 
tower  is  producing  an  excess  of  steam. 

The  strength  of  the  acid  made  in  the  chambers  (of  which 
the  drips  are  the  indicators)  is  increased  or  diminished 
according  to  the  supply  of  steam,  derived  partly  from  the 
weak  acid  which  is  undergoing  concentration  in  the  Glover 
tower,  and  partly  from  jets  of  steam  thrown  into  each 
chamber.  Great  difficulty  is  often  experienced  in  regulat- 
ing the   strength   of   the  first  chamber,  hut    it   is   upon  the 
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propei  regulation  ol  this  strength  thai  the -working  of  the 
subsequent  i -  depend. 

If  the  kiln  <m>.  -  an    I  :   evaporation 

..i  water  from  the  tower  takes  place,  and  keeps  down  the 
-t niiirtli  .if  the  drip  considerably  below  i"11  •  Iti  thai  case 
h  lii^rli  consumption  of  nitre  is  sure  t"  take  pis 

The  composition  ..t  the  gases  as  thej  pass  from  one 
chamber  t"  the  other  i-  shown  in  the  following  table  :  — 

Tabu    No.  6. 


Lump 

Kilnt. 


Hust  Kilns. 


BOi     Oxygen.      SO, 


■  l  iwi  ■  I    v-.  l  chamber 

No.  l  to  N'.>.  2 

X(..  l'  to  No.  3 

No.  8  to  No.  1 

No.  t  to  Gay-Iiunac 


6-9 
fi 
Vt 
0-4 
0-J 


8-0 

-,:■ 

c-i 
5-7 


I 


.'••2 

8-  i 

VI 
0'6 

in 


U'8 
11-8 
W6 
UV2 
9-8 


In   anothei  series  of  analysis  ol  the  gases  of  a  sel  ol  six 

i  bamben   from   a  Scotch   work-  there  was    obtained   the 
following  results: — 

SO,  0     -mi. 


r  Tower  to  No.  1 . 

No.  i  t.<  No.  2 

S     2  to  No.  8 

No.  a  to  No.  i 

No.  i  to  No.  5 

No.  >; 

Qay-Lussac.  ■ . 


S'818 

iJ-.v.l 

nil 

U'893 

ir:<» 

r  i"  J 

I0-8SS 

0"7M 

won 

0'2«1 

10-400 

W382 

Gay-Liusac  Towei  ...  Absorber.-  This  tower  is  used  for, 

thi    pur] I  economising  the  consumption  of  nitrate  "f 

soda  by  collecting  the  spenl   nitrous  acid  as  it  passes  out  of 
the  lasl  chambei 


GA1     l.l  "v.     .it:    ABSORBING   ToWMt, 


N93.  H"i 

rlutmf>rr         Chamber 


-EL 


Clntrr 
"    '  IknJnttiml 

Chnmltrr      /^Jma- 

Jn1 


^hrtk 


.<l„rh 


VUn 

r,  ■ 


V/.-r    JJ.5- 


SKKTCU    -ll.nilM.    rill     CoNSKCVTIVI     OrdKR II     PrOCBSSKS. 


Ptn/r.<  Jd/nA 


Before  thi  invention  of  tin-  towei  there  »:i-  required 
from  B  in  10  lb,   •  >)    nitre   to  ever)   100  lb.  of   sulphur  coO* 

-i .1      B)  ')"    use  of   tin-  contrivance  the  consumption 

maj  1..  reduci  d  to  from  2  t.i  :t  lb. 

The  operation  consists  simprj  in  allowing  the  waste  gasee 

IV ili.   last  chamber  to  draught  through  this  tower  whioa 

i*  packed  with  bard  engine  r.tk.-  and  down  which  n  stream 
of  strong  acid  of  150    rw.  is  continually  running. 

The  «:i!-tr  nitrous  acid  vapours  are  absorbed  in  thrir 
passage  up  through  the  towei  hj  the  strong  acid,  which  runt 


into  a  cistern  and  is  returned  to  thi  Glover  tower  and  used 
instead  of  bo  much  fresh  nitt 

The  construction  ol  :i  Gaj  Lussac  towel  it  as  simpli  as 
the  Glovei  tower.  It  is  merely  a  wooden  framework  lined 
with  lead,  the  inside  bcingngain  lined  with  bricks.  Ii  stands 
■If,  ft.  high.  There  is  :i  scries  of  bars  or  nn  nrch  with 
suitable  openings  for  allowing  the  spenl  gases  tn  pass 
through,  and  on  tin*  arch  t.i  the  lop  of  the  tower  the  space, 
.i-  ■lrcudj  stated,  is  packed  with  coke. 
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Table  No.  7. 

Monthly  Averages  ob  Acid  Gases  passing  into 
lussac"  towkii  \xi>  from  thence  to  exit. 


Gay- 


OKI  Dust  Kilns. 

New  Dust  Kilns. 

Lump  Ore  Kilns. 

Acidity  in  Grs.  of 
S03  per  cl).  ft. 

Acidity  in  Grs.  c.r 
S03  perch,  ft. 

Acidity  in  Grs.  of 
S03  per  cb.  ft. 

In. 

Out. 

In. 

Out. 

In. 

Out. 

i-*a 

1-87 

3-51 

1-S5 

3-51 

1-13 

fji 

a-ofi 

+■57 

2-R1 

3-48 

1-139 

4-5G 

2-27 

3-20 

1'4,-j 

3-40 

1-61 

3'27 

1-76 

Z-79 

1-34 

3'55 

l'SO 

3-05 

1-50 

3'93 

2- 111 

3-13 

1-43 

2-27 

I'll 

3-21 

I'M 

2'86 

1-39 

L-03 

I'll 

2-87 

L'82 

3'91 

1-97 

2-33 

1-27 

3'36 

I'M 

4-29 

1-03 

S'38 

157 

1-32 

1-92 

:)■  29 

1M3 

3-27 

l-4t 

3-31 

1'23 

3-29 

1-36 

3-82 

1-82 

3' 54 

2MI3 

2-61 

1-31 

4-3S 

2-08 

3-73 

l'« 

3-01 

1'53 

2-50 

1'69 

The  spent  gases  from  the  last  chamber  in  entering  this 
tower  generally  contain  3  to  4  grains  of  acidity  reckoned  as 
SOJ  but  in  passing  out  only  about  1  to  2  grains,  consisting 
of  SO*,  S03,  and  nitrous  acid  not  absorbed.  They  contain 
also  6  to  7  per  cent,  by  volume  of  oxygen,  the  rest  being 
nitrogen.  There  is  a  curious  observation  with  reference  to 
'  the  oxygen,  viz.,  that  the  gases  always  contain  a  small 
proportion  more  oxygen  in  passing  out  than  they  contained 
in  entering  the  tower. 

Formerly  I  ascribed  this  to  some  possible  leakage  of  air 
inwards,  but  on  reconsideration  1  think  it  may  be  caused 
hy  the  removal  of  the  sulphurous  acid  and  consequent 
diminution  of  volume,  thereby  slightly  raising  the  percentage 
of  oxygen  ;  or,  again,  it  may  arise  from  some  decomposition 
of  the  oxides  of  nitrogen,  by  which  oxygen  is  eliminated, 
but  it  always  takes  place. 

The  total  amount  of  acidity  remaining  in  the  exit  gas  as 
it  [lapses  to  the  chimney  is  a  matter  of  very  great  importance, 
since  it  is  an  indication  as  to  the  working  of  the  chambers. 

If  the  exit  contains  more  than  1  to  2  grains  of  acidity  it 
indicates  that  sulphurous  acid  is  getting  into  the  absorbing 
tower,  the  result  of  which  is  the  reduction  of  the  nitrous 
acid  and  consequent  loss  of  nitre. 

Under  the  Alkali  Act,  also,  not  more  than  4  grains  of 
acidity  per  cubic  foot  of  gas  are  allowed  to  be  passed  into 
the  air,  any  excess  resulting  in  a  notification  from  the 
Government  inspector  that  you  are  exceeding  the  limit 
allowed. 

liy  a  daily  comparison  of  the  temperature  of  the  acid 
which  is  poured  into  the  tower  with  the  temperature  as  it 
runs  out  at  bottom  the  heat  will  be  found  in  many  cases  to 
diminish,  but  more  frequently  to  increase.  The  explanation 
of  the  increase  is  probably  to  be  found  in  the  greater  or  less 
quantity  of  S( ).,  in  the  spent  gases,  but  more  particularly  in 
the  greater  or  smaller  quantity  of  moisture  accompanying 
the  mises. 


Table  Xo.  8. 
.Monthly  Averages  of  the  Oxygen  entering  and 

PASSING  Ol-T  OF  THE  "  GaY-IiTJSSAC  "  TOWER. 


Old  Dust 
Kilns. 

New  Dust  Kilns. 

Lump  Ore  Kilns. 

Per  Cent  of 
Oxygen. 

Per  Cent,  of  Oxygen. 

Per  Cent,  of  Oxygen. 

Out, 

In. 

Out. 

Increase. 

In. 

Out. 

Increase. 

7-3(3 

6-00 

.. 

7-70 

8-00 

0-30 

9-85 

5-32 

.• 

8-20 

8-28 

5-10 

7-20 

5-41 

s-27 

5-66 

7-3S 

5-18 

6-33 

5*76 

6'85 

I-S8 

5-42 

0-M 

0-25 

r.-ll 

.Vi-,7 

5 -or, 

4-72 
4-31 
5-16 
4-76 
4-90 

5-IU 
5-S4 
5-18 
5-03 
4-39 
5-32 
5-10 
5-00 

0-53 
9-17 
U-12 
0-31 

o-os 

0'16 

0-34 

o-io 

An  excess  of  moisture  passing  into  the  absorbing  tower 
and  coming  in  contact  with  strong  sulphuric  acid,  raises 
the  temperature  considerably,  as  well  as  causing  the 
disengagement  of  nitrous  acid. 

Table  No.  9  shows  the  average  temperature  of  the  acid 
at  the  point  where  it  runs  into  the  distributor  on  top  of 
the  tower,  and  the  corresponding  temperature  when  it 
arrives  at  the  bottom  and  passes  into  the  store  tank.  The 
plus  or  minus  sign  shows  the  amount  of  rise  or  fall  in 
temperature. 

Since  the  temperature  of  the  chamber  exit  gas  is  usually 
lower  than  the  temperature  of  the  acid  running  into  or  out 
from  the  tower,  it  would  seem  that  other  causes  are  in 
operation  to  produce  the  increased  temperature. 

The  daily  testing  of  the  acid  running  out  of  this  tower  is 
an  absolute  necessity  in  order  to  know  how  the  absorption 
of  nitrous  acid  is  proceeding.  The  usual  method  is  by  a 
standard  solution  of  permanganate  of  potash,  or  by  working 
with  Dr.  Lunge's  nitrometer. 

<  If  course  it  is  necessary  to  arrange  that  the  same 
quantity  of  strong  acid  is  poured  down  the  tower  every 
hour,  otherwise  the  results  must  be  quite  fallacious.  We 
use  a  standard  solution  of  permanganate,  of  which  100  cc. 
are  equivalent  to  0- 1900  N203,  and  we  find  the  chambers 
continue  in  good  working  order  so  long  as  lOcc.  =  175  grains 
of  the  nitrous  acid  vitriol  continues  to  require  from  60  to 
80  cc.  of  permanganate.  If  less  than  60  cc,  we  increase 
i'.  This  strength  (say  75°)  represents  about  0-8142  per 
cent.  N;0:i  =  18'2:i8  lb.  per  ton  or  —  I- 157  per  cent,  nitrate 
of  soda,  or  48  lb.  NaON(  L  per  ton. 

Now,  as  we  pour  down  21  tons  of  150'  acid  in  24  hours 
=  12  eggs,  at  If  tons,  the  total  nitrous  acid  absorbed 
during  the  day  will  be  equal  to  about  857  lb.  nitrate  of 
soda. 

It  is  the  general  opinion  of  vitriol  manufacturers  that  the 
temperature  of  the  acid  poured  down  the  Gay-Lussac 
tower  should  be  as  low  as  it  is  possible  to  cool  it,  in  order 
that  the  absorption  of  nitrous  acid  may  be  complete.  It 
will  be  in  the  recollection  of  members  of  this  Society  that  I 
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expressed  some  doubu  about  the  necessity  of  thesje 
precautions  al  one  of  our  meetings. 

I  drew   youi   attention  to   the  difference   betweei 10 

kinds  "l  absorption  and  others,  and  I  instanced  the  cast  <>f 
:i  tower  down  which  1 1« ■  t  acid  was  poured  and  up  which 
ammonia  gas  was  passed.  Here  it  was  clear  that  the 
combination  would  be  instantaneous  without  regard  to 
i  emperature. 

TABLl     No.  9. 

Month  1,1    Wkbagi    "i    Tkhpkratubb  oi    ibi    Aim   ob 
Top   tun   u    mi    Bottom  oi    Gai  I . ■  —  v.    Towei 


iiI.i  Du 


I.  Set. 


i 


Mew  liu-i  K i in-. 


Lump  Ore  l\ iin-. 


B   - 


I  .  1 1  i al 


1   1 

iti'ii 

Top, 

l;. .ii 

Top.        Bottom. 

Bfl 

106 

102-     I 

03 

90       3 

:.-. 

:•:       i 

in; 

112        i 

00 

■J 

-7 

-i 

1"7  +     1 

gg 

1! 

00 

till   «    14 

too 

120      -•• 

ue 

93 

103  •  1" 

1"7 

115+    8 

-7 

m  •  u 

M 

95  -      ' 

103 

• 

tlO  t  11 

-:1 

-7-4 

igg 

1  '7    -    19 

I... 

7'! 

78 

98 

;i 

:i 

90 

I 

7 

77 

.-  1    1 

7:i 

B3       II 

:'l 

86 

■  I  i 

- 

110 

87  -    3 

77 

100 

106  i     « 

-1         -J 

too 

no  +  m 

'.HI     ■        • 

loo 

mi 

100 

: 

ii  i 

ir.'      - 

ii-      g 

n  •  -■ 

i 

71 

1 111  ill,  "ill,  1  hand,  I  instanced  a  tower  down  which  wattt) 
u.i-  passed  and  carbonic  acid  passed  Dp,  Unless  the  water 
was  exceeding!}  cold,  little  absorption  would  take  place, 
whilst  heal  would  be  quite  fatal  to  combination. 

Comparing    these    two    operations,    I    considered    thai 

mil. .11-  acid  .111.1    trong  sulphuric  acid  belonged  t..  the  tir-t 

category,    since    when     once    combined     ii"\     cannot     lie 

.I  even   up. ,11   boiling,     I  had  tried  tin-  experiment. 

Bui    Mi     Ncwlandt    reminded   tn<    thai  I  had  no)    ti 

convc \|i.  inn.  in,   viz.,   passing   nitrous   acid    into    hoi 

sulphuric  acid.  I  have  recently  made  some  experiments 
with  •■  vicv,  to  determining  this  question,  and  the  following 
are  ili,-  results 

Ini.i'i.  ■    to  obtain  results  on  a  small  scale  comparable 

with   il ■  of  the  Gaj   Lusi  I    1 t  be  1 

nun. I  thai  ili.'  proportion  of  nitrous  acid  In  the  -p.  ■ 
from  ili.-   chambers   i-   oxecedingrj    amall,  and    therefore 
man;    hours   are    required    t"    produce    an    acid   of    cor 
respond  'Ii  to  Ihc  nitrous  vitriol  from  the  towel  il 

it  renllj  1-  absorbed  it  all. 

Tin  iii-t  experiments  wen  made  i"  ascertain  whcthei 
absorption  ..I  nitrous  acid  would  take  place  at  all,  at  a 
tempi  ii' f  'J  12  . 

Km-  tin-  purpose  I  obtained  two  nets  of  absorbing  bulbs, 
such  a-  .ii.-  here  exhibited.     These   «•  n 
leaden    box,   with  n   two   halves,      \    pipe    for 


inserting  .1  jel  ■•!  steam  and  another  for  tin-  exit  of  steam 
was  used  for  heating  water  surrounding  the  bulbs  to  212", 
and  a  thermometer  was  inserted  to  note  h  mperatun 

An  india-rubber  tobc  connected  with  the  pipe  entering 
the  Gay-  Lussac  tower  supplied  the  gases  which  were  drawn 
therefrom  and  through  tin-  liull.s,  filled  with  To  cc.  of 
acid  .if  150    Tw.  bj  means  of  an  aspirator. 

The  pump  was  kepi  working  from  s  to  21  hours  in  the 
various  experiment-.  When  the  trial  was  completed  the 
l.iilli-  wen  detached,  the  acid  poured  out.  and  a  portion 
tested  for  nitrous  acid  in  the  usual  way  with  standard 
solution  of  permanganate.  The  remainder  of  the  acid  was 
I'lni  .1  in  a  -mall  retort  anil  heated  to  boiling  for  Bome 
time,  allowed  to  cool  and  again  tested  with  standard 
permanganate  t"  ascertain  whether  ii  had  lost  it -.  nitrous 
acid.  A  corresponding  expi  rimenl  was  made  at  tin-  ordinary 
temperature  of  the  air.  an. I  the  product  tested  a-  1..  I 

The  preliminary  trials  were  made  with  onlj  one  set  ..1 
l.iilli-.  It  was  found  necessarj  afterwards  to  add  further 
absorption  bulbs.      Tin'  results  are  a-  follows: — 

I  ma. I.'  -i\  experiments  to  ascertain  if  acid  of  150  Tw. 
would  ali-. .il.  tin  nitrous  gases  from  t lit-  tower  at  .1  tem- 
perature of  212    ]•'. 

I'mh  1    No.  in. 

COMPARATIVI      )'l-lli-     OJ      l'i--IM.      nil      Xmtiil-     (n- 

i  III.' u  ..II      7n     ...      .H       150       T«  .     A. I  KIM.      l 

I'l  BJ I      12    Mm  I;-. 

Uthi    i  ■  -l:    I  LtUl.    I  •  'inpenitiire  ot  50°  P. 


N    ,, 

N.O, 

C   17-- 

0   ..Us 

0'flOTH 

ii  711- 

0-861! 

0*6918 

ft   B      S\ s  vitriol  from  the  absorbing  tower  contains 

fi 7'.. -o  to  l   0640  grins.  N  <  >,  in  70 

I'lii-  led    me  to  conclude  thai  the   al. sorption  was 
rate  verj    considerable,  even  al  so  high  a  temperature  as 
212     I'.,  a   temperature  far  higher  than  anj   heal  thai   i- 
likely  to  be  used  in  an  absorbing  tower, 

\-  the  current  of  gas,  although  passing  through  the  acid 
for  equal  times,  might  van  in  rapiditj  and  therefore  in 
quantity,  1  arranged  a  fresh  m  iet  ol  trials,  in  which  the 
amount    of  gas   was  measured    bj   means  of  an  aspiratoi 

ilmiiij:   12  h -.  and    in  order  t<»   ascertain    wheth 

nitrous  oi  other  acid  gas  escaped  absorption,  I  used  n  third 
absorption  bulb  of  acta,  and  faralrj  n  set  of  bulbs  containing 

tandard  solution  of  caustic  soda  to  remove  the  la-t  traces 

of  acidhj   of  ;nn    kind. 

During  ili.  period  ol  12  hours  about  four  to  five  cubic 
feet  ol  *nu  passed  through  the  absorbing  .ippai.nn-  l"h< 
i.  suits  were  a-  follow- : — 

I    Ml   >       II. 

COJIPAKATIVI       I'l-lii-     ol       I'ASSINO      nil      Nlil 1 

i  in; ii     I  |o   .  ,  .    oi      150      I '«       \' iim-     12 

HOCUS     w     i  iii      1  i  mi  i  e  v  :  i  i:i  -    (il     212      \su 

VI    2  12     I'. 


N  0 


I  . .  i  nasi 

llmiwhln    Vb"™;"n 
I!  Hours.         """• 


\l,v.|   l„    ,1 

I 


.1  ami 

i  Usl  III 

Cold  v  ' 


■  ■I    V.i.litv 


I 
ft 


..  1783 

.1  -ii.-.  1 7 
0*7980 


n|  113 

i.  11:17 


iri«r.r.i7 
0*00497 


Ml* 
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At  'in    I'.  —  the  same  experiments  conducted  at  50°  F. 


5-3 

0-6852 

o-llo-l 

0*00997 

5-3 

0-6384 

0-1204 

0-00997 

.V3 

0-8778 

0-1656 

0-00997 

5-3 

0-67 

1-34 

IC70 


It  would  appear  from  a  comparison  of  these  results  that 
the  absorption  at  so  high  a  temperature  as  212°  F.  goes  on 
almost  as  energetically  as  when  the  gas  is  passed  through 
cold  acid,  and  confirms  the  opinion  I  had  formed  that  such 
would  probably  be  found  to  be  the  case  on  trial. 

Nevertheless,  I  would  by  no  means  advocate  the  use  of 
very  hot  acid  at  the  towers  because  there  are  other  reasons 
against  it,  such  as  the  rapid  destruction  of  the  lead  of  the 
plant.  I  merely  wish  to  show  that  during  hot  weather  there 
does  not  seem  to  be  any  reason  For  adopting  extra  or  special 
methods  for  cooling  the  acid  before  passing  it  down  the 
absorbing  tower,  and  that  when  an  increased  consumption 
of  nitre  takes  place  the  cause  must  be  sought  elsewhere, 
and  not  in  the  higher  temperature  of  the  acid. 

In  working  a  set  of  chambers  and  towers  there  are  certain 
indications  which  may  be  regarded  as  prophetic  of  a  coming 
change.  The  derangement  of  the  working  can  frequently 
be  averted  by  attention  to  these  indications,  viz.  : — 

1,  A  considerable  and  continuous  fall  in  the  percentage 
of  nitrous  acid  in  the  nitrous  vitriol  from  the  Gay-Lussac 
tower. 

2.  A  considerable  rise  in  temperature  in  the  acid  from  the 
I  ia\  -Lussac 

:i.  A  rise  in  the  quantity  of  SOo  in  the  exit  gases  ;   and 

4.  When  the  change  has  taken  place  the  gases  of  the  last 
chamber  become  colourless. 

When  the  chamber  acid  becomes  sulphurous  a  reddish 
precipitate  forms,  due  to  the  separation  of  selenium,  of  which 
I  have  here  a  specimen. 

I  have  now  traced  the  operations  of  manufacturing 
sulphuric  acid  through  all  the  stages  of  its  progress,  from 
the  production  of  sulphurous  acid  at  the  kiln—  anil  the  nitric 
acid  which  mixes  with  it  and  passes  together  into  the  Glover 
tower,  from  thence  to  the  chambers  and  on  to  the  Gay- 
Lussac  absorbing  tower,  and  finally  the  exit  of  the  spent 
gas. 

The  observations  I  have  made,  and  which  you  will  sec  in 
the  tables  have  involved  an  immense  amount  of  work  which 
has  been  carried  on  for  years — for  you  will  please  observe 
that  each  of  these  figures  are  not  single  observations  hut  are 
mostly  the  average  daily  results  of  a  month's  work,  and 
therefore  amount  in  each  table  to  hundreds. 

To  me,  they  have  thrown  light  upon  many  questions 
about  which  I  was  unacquainted  and  which  have  considerably 
helped  me  in  my  daily  work,  and  it  was  with  a  feeling  that 
they  might  possibly  help  some  of  my  younger  professional 
brethren  who  may  be  in  charge  of  vitriol  works,  and  who 
may  not  have  similar  opportunities  for  this  study,  that  I 
have  collected  and  systematised  this  work  which  I  now  lay- 
before  you,  and  which  I  trust  will  prove  to  be  "  memoranda 
for  the  use  of  somebody,"  I  am  only  too  sensible  that  I 
have  but  touched  the  fringe  of  a  very  large  and  interesting 
subject,  but  the  time  allotted  for  such  a  paper  will  not  admit 
of  further  elucidation.  On  some  future  occasion  I  hope  to 
take  up  some  other  points  on  which  I  have  been  unable  to 
dwell  this  evening 

Discussion. 

The  Chairman,  in  inviting  discussion,  said  that  it  would 
probably  be  very  interesting  to  those  who  were  concerned  in 
the  production  of  vitriol  to  compare  the  paper  with  the 
historic  work  of  Lunge,  and  thus  see  how  far  his  researches 
were  confirmed  by  the  most  recent  work  on  the  large  scale. 
He  wished  especially  to  direct  the  attention  of  members  to 
the  elaborate  series  of  results  which  Mr.  C'rowder  had 
brought  before  them  in  the  form  of  diagrams.  It  ought,  he 
thought,  to  be  clear  to  the  younger  technologists  among 
them  that   no  amount    of    trouble  was  too   great  for  the 


purpose  of  arriving  at  information  and  results  which  in  these 
days  of  competition  were  absolutely  necessary  to  success. 
That  lesson,  if  no  other,  might  certainly  he  drawn  from  the 
series  of  results  which  Mr,  (  rowder  had  brought  before 
them. 


THE  CHEMISTRY   OF    WHISKY    AND   ALLIED 
PRODUCTS. 

BY    ALFRED    H.    ALLEN. 

Is  this  paper  I  propose  to  include,  with  some  original 
observations,  a  number  of  facts  and  figures  I  have  collated 
from  various  sources,  believing  that  I  shall  he  doing  a 
service  to  others  and  spare  them  much  of  the  trouble  1 
have  had  in  collecting  the  information.  1  must  premise 
that  this  paper  is  one  on  the  chemistry  of  whisky,  anil  1 
do  not  propose  to  discuss  the  technical  details  of  the 
manufacture  of  spirit,  except  in  so  far  as  they  may  be 
supposed  to  have  an  influence  on  the  composition  of  the 
products  obtained. 

The  process  of  manufacturing  mall  whisky  as  practised 
in  the  Highlauds  of  Scotland  commences  with  the  malting 
of  the  barley.  The  product  is  dried  for  two  day-  on 
perforated  tile  or  wire  floors,  through  the  hole-  in  which 
pass  the  products  of  combustion  of  a  tire  chiefly  or  entirely 
led  with  peat.  The  dried  malt  is  crushed  between  metal 
rollers  and  treated  with  hot  water  in  a  mash  tun  in  much 
the  same  manner  as  in  a  brewery.  The  initial  temperature 
of  the  water  in  mashing  is  commonly  about  160  F.,  the 
next  quantity  being  at  170°,  and  the  third  at  180° — 185  E.  -. 
but  of  course  the  temperatures  vary  within  certain  limits 
at  every  distillery. 

The  draff  or  spent  grain  has  much  the  same  composition 
as  brewery  grains,  ami  rinds  a  ready  sale  as  a  cattle  food 
to  the  farmers  in  the  neighbourhood  of  the  distilleries. 
When  wet,  the  draff  usually  contains  from  75  to  7S  per  cent, 
of  water. 

Following  are  the  results  yielded  by  two  samples  of 
dried  grains  from  pure  malt  distilleries,  analysed  in  my 
laboratory  : — 

Spent  Grains  from  Malt. 


Per  Cent. 
10-32 

6-70 

19'88 

41-06 

19-00 

3-04 

Per  Cent. 

-'Illl 

5-0" 
19-80 

loin; 

13-lb 

4 -3 1 

(Ill 

SuKiir,  starch,  digestible  fibre,  Ac.  . . . 

100"00 

Illl 

:>-14 

3-13 

The  wort  is  cooled  to  about  70°  to  80  E.  as  quickly  as 
possible,  to  prevent  it  becoming  soured  or  "  blinked,"  and 
i-  then  fermented  with  brewers'  yeast,  the  fermentation 
being  pushed  much  further  than  in  the  brewing  of  beer. 
The  fermented  wort,  technically  called  "wash!"  i-  then 
transferred  to  the  wash-charger  and  thence  to  the  wash- 
still. 

The  distillation  of  the  wash  is  conducted  in  the  Highland 
malt  whisky  distilleries  in  what  is  known  as  a  "  pot-still." 
This  is  simply  a  copper  still,  with  head  or  capital  and  worm 
of  copper,  without  any  special  fractionating  arrangement. 
It  is  furnished  with  a  mechanical  stirrer,  which  i-  necessary 
to  prevent  the  particles  of  solid  matter  settling  on  the 
bottom  and  becoming  charred  by  the  open  tire  1  v  which  the 
still  is  heated.     lu   some  distilleries   about  1  lb.  of  soap  is 
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added  for  every  100  gallons  "f  the  wash,  lo  prevent  frothing. 
The  Highland  pot-stills  have  a  capacity  usually  ranging 
from  6  to  12  thousand  gallons. 

The  firel  product  obtaini  d  b]  distillation  of  the  wash  is  a 
weak  alcoholic  liquid  called  bio  wines  or  "  singlings.'V 
The  residue  left  in  the  retort  is  known  as  pot  ale  or  burnt 
ale,  and  is  run  to  waste.  Aftei  separating  the  suspended 
matter  the  pot  ale  contains,  according  to  my  friend  Mr.  ( '.  V. 
Crass,  about  :t  per  cent  of  solid  matter,  consisting  of  about 
l  percent  of  lactic  and  other  acids,  n-7  of  peptones  and 
other  nitrogenous  matters,  0-6  of  non-nitrogenous  extractive 
matters,  and  0-7of  mineral  matters,  in  which  phosphates 
predominate.  I  understand  that  the  utilisation  of  this 
product  is  like)}  lobe  effected  rerj  shortly,  if  not  already 
accomplished. 

The  "  Ion  *  ines,"  or  t i r — t  product  of  the  distillation  of  the 
wash,  is  then  subjected  to  o  sei  ond  distillation  in  a  still  just 
lik.-  that  used  in  tl»-  first  operation,  except  that  it  if  not 
provided  with  an  agitator.  The  products  of  thi-  second 
distillation  > 

1.  Foreshots  : 

-.'    i  lean  spirit  or  whi-kv  ; 

::.   Feints  :  and 

I,  Spent  lees. 

The  spent  Ices  art-  run  away.    The  foreshots  And  feints 

both  bee milky  when  diluted  with  an  equal  measure  of 

water,  and  this  behaviour  is  employed   to  asci  rtain  the  time 

when  the  distillate  should  be  diverted  froi e  receiver  to 

another.  In  some  distilleries  the  specific  gravitj  is  taken 
as  the  indication  >>t  the  end  of  r i , « -  second  stage,  clean  spirit 
being  run  until  the  distillate  lias  a  strength  varying  from 
10  ovei  prool  to  less  than  proof,  according  to  the  practice 
of  the  work-.  The  third  fraction  is  run  till  the  distillate! 
contains  a  very  trifling  proportion  of  spirit  (2   to  :t  ). 

The  foreshots  and  feints  obtained  in  th<-  foregoing  proci  ss 
are  returned  to  the  low  wines  still,  and  hence  redistilled  with 
the  low  wines  >»t  the  next  period,  Hence  the  only  distillate 
which  is  ultimately  obtained  is  the  clean  spirit  "i  whisky. 
No  in-.  I  oil  or  other  secondary  distillate  is  ever  obtained 
n hen  working  n ith  the  pot  -till. 

i  In-  clean  spirit  o w  whisky  manufactured  in  pot-stills! 

has  usuauy    an  alcoholic  Btrength  ranging  from  13    to  ■*»<> 

over  proof,  but   is  usually  redt .1  in   Scotland  to  1 1    over 

I t  and  m  Ireland  to  25   ovei  | f,  before  bonding. 

When  m-w .   pot-still  whisky  has  a  disagreeable,  and  in 

ise£  extremely  nauseous,  flavour.     Hut  this  gradually 

disappears    t>\    storing    in   casks,   the  improvement    being 

usually  attributed  to  changes  produced  by  oxidation  in  the 

it I     Sherry    casks  are  preferred  to  plain 

h I  casks  for  storing  whisky.     The  wood  is  in  all  cas 

ami  usually  \merican  oak. 

The  loss  "i  alcohol  by  keeping  in  wood  varies  much  with 

the  condition   of  the  warehouse,  being  greatest  where  the 

atmosphere   i-   moist.      It   i-  estimated  by   the   Bxcise   to 

:■    i"  i  cent   "i  prool  spirit  in  the  tirst  year,  nearly 

i  1 1.  .  ■■.lit.  in  ::  years,  an.  I  from  6  to  8  per  cent,  in  S  yeat 

The  improve nl  of  pot-still  whisky  by  ageing  itinius 

for  a  numbei  ••!  years,  and  it  i-  an  interesting  fact  that  soma 
brands  of  whisky  which  are  the  finest  in  the  market  whefl 
matured,  are  when  ran  "t  the  rankest  an. I  most  nauseous 
flavour  III.  tin. .mi- .it  mam  makes  of  malt  whisky  are 
peculiar  and  perfectly  distinctive,  an. I  can  be  recognised  by 
an  expert  even  when  blended  with  the  products  ol  several 
..ill.  i  distilleries  The  whiskies  made  in  pot-stills  in  [slay1 
and  the  West  of  Scotland  an-  usually  stronger  in  flavour 
than  the  whisky  distilled  in  Glenlivcl  and  the  neighbour- 

I I  >.l    1   Il'.ii  an. I    1 1 1 X  CI  II"  -- 

Scotch  pot  -till  whisky  differs  from  Irish  pot  -till  whisky 
in  th«-  fact  that  the  malt  is  dried  by  mi  ana  of  peat,  an. I  thai 
malted  barley  is  practically  the  only  grain  used.  With  tht 
exception  ol  two  distillerii  in  the  North  ..i  Ireland,  Irish 
pot-still  whisky  is  distilled  from  a  mixtun  ..I  malted  an. I 
unmalted  barley,  with  tin-  a.  1. 1  it  ion  in  some  cases  ..fa  -mall 
proportion  of  otbi  i  grains. 

■•  Potheen,"  by  which  is  meant  the  spirit  made  in  illicit 

-till-,  i-  a  product  al -t  peculiar  to  Ireland,  where  1,739 

detections  of  illicit   -till-  occurred  in  1889,  wl i-  there 

wen  .niy  81  cases  ol  the  sort  in  Scotland  and  1 1  in  I  I 


in  tin-  same  year.*  Most  of  these  distilleries  won- 
-mall  affairs,  hut  considering  that  tin-  duty  on  spirit  is 
ln>  Bd.  per  proof  gallon,  while  tin-  cost  ..!  production  is 
only  a  few  shillings,  ami  that  it  is  a  very  easy  matter,  with 
very  imperfect  appliances,  to  ilistil  5  or  10  gallons  a  .lay. 
there  is  considerable  pecuniary  inducement  to  practice  the 
art.  i  o  .-ay  nothing  of  tin  pleasure  to  be  derived  from  cheating 
tin-  (jovernment  ami  hoodwinking  tin-  police.  In  many. 
probably  tin-  majority  of  cases,  Irish  potheen  i-  distilled  from 

fermented    lasses,  ami  not  from   malt,  a-  i-  common!] 

supposed.     It  i-  therefore  more  nearly  alii.. I  to  rum  than 
the  whisk]  proper.     It   is  said  to  be  a  .-0111111011  practice  to 

put    a    lump    "I     peal    in    tin-   -till    "  lor   tin-   -ak<-  of  ouhl 

Ireland." 

Hum  w.i-  formerl]  mail.-  b]  distilling  the  fermented  juice 
of  tin-  sugar  cane, but  i-  now  a  spirit  distilled  from  fermented 
molasses,  or  other  residual  products  of  tin-  manufacture  of 
Bugar  either  from  tin-  sugar-cane  or  beetroot  Tin*  most 
common  source  i-  tin-  u  megass"  or  crushed  cane,  from 
which  tin-  juice  ha-  been  expressed  by  means  of  rollers. 
This  retains  from  B  to  l"  per  cent  of  sugar  ami  50  p.-r 
cent  "f  water,  and  heneeis  an  admirable  source  of  spirit. 
Tin-  flavour  of  rum  is  said  to  In-  chiefly  due  to  the  presence 
..I  bntj rate  an. I  acetate  of  .-thy  1. 

Brandy  i-  a  term  properly  applied  to  tin-  spirit  obi 
by  distilling  fermented  grape  sugar,  whethei   a-  contained 
in  tin-  wine  or  fermented  grape  juice  itself,  or  in  that  which 
it  retained  by  the  -kin-  of  tin-  fruit  after  the  juice  ha,-  been 
expressed.     1  >i  course,  the  latter  i-  tin-  ordinary  Bourct 
brandy.    The  word  "brand]  "  is  evidently  a  corruption  of 
Hi, inni  km  in.   which    may    I..-   translated    as   "  burnt"   or 
"distilled   wine."     Hut    tin-   term  is    non    extended  in  its 
application  so  as  to  include  the  spirit  distilled  from  "1 
rice  and  otbei    c<  reals,  potatoes,  turnip-,  beetroot,  molasses, 

\. -..  all  of  which  an-  lump.. I  together  under  the  c prehen- 

si\.-  nam.-  of  •■  Hniiiiit-iii in."    This  word  i-  unfortunately 
commonly  translated  a-  "  brandy,"  thus  wrenching  the  word 

li it-  original  ami  proper  meaning,  ami  causing  serious 

confusion  in  the  definition  of  brandy.j  Wine-brandy,  like 
whisky,  owes  it-  flavour  to  the  presence  ol  certain  tx 
which  undergo  a  marked  change  by  ageing.  In  fact, 
wine-brandy  ami  pot  -till  whisky,  ami  perhaps  ruin,  an-  the 
only  kinds  of  spirits  extensively  manufactured  which 
undergo  mnrked   improvement  by  maturing,  apart  from  the 

modificati tiflavoui  which  maybe  produced  by  the  -lurry 

..1  other  liquid  prei  iousl]  stored  in  tin-  ca-k. 

Pol  -till  whisky,  rum.  ami  real  brand]  are  all  prodnced  in 
-till-.ii  simple  construction  ami  so  designed  asto  prevent 
rather  than  encourage  the  removal  ol  tin-  subsidiary  ingre- 
dients bj  fractionation.  On  the  other  hand,  the  various 
kinds  of  fractionating  -till,  of  which  the  Coffey  still  is  the 


•  \  lot-.-  illicit  distillery  was  discovered  in  Hi™  imrham  In  1889. 
In  addition   in  defrauding  tin    revenue,  tin-   coadjutors   in  this 
»n    utoli  tin-  gas  they  required  by  tapping  the  main,  and 
an-  -nil  undergoing  punishment  tor  tin-  offi  in 

-t  rii.   ;  asks    "  \\  lint  .I',  the)  Icrslaml 

i,\    the  word  'Cogna       in    KraueeV  and  saj  Listricl  of 

.  li  1   tin    place  "I  origin  .-i  -        1. .'  an. I  has,  during 

u.    lost  soven  years,  produced  : al  avei  00  lieoto 

litres,  while   tin-   annnal  export  by   Prance  ot  liquor  known  a- 
.  :.  .1  seven  limes  tin-  quantity.     In  trail,    we 

ii-uiill\  understand  bj  'Cognao'  s  brandy  obtained  by  the  distilla- 
11. .11  ..I  wine,  and  wliich  was  formerb  known  as  Vranxbranntwein. 
1  brand]      but  It    lias  been  shown   lo   analysts   u 

1  bulky  volume  issued   by  tin    Stat.   Department  of  Hygi 

,1  linlili    means  ol  distinguishing  •■  id  bnindj  a- 
distilled  from  wine  Iroui  the  spurious  stulT.     It  Mill,  nevertheless, 
.  -iimr  to  those  in  the  trade  to  learn  tin  French 

court  ot  law  >s  to  what   it  understands  bj   111 

at  ol    ingoul who  1 L-ln  brandy  In  Valenciennes  and 

labelled  il  '  Cognac, '  was  prosecuted  for  -    doing,  but  was  acquitted 
..!:  th.    ground  that  tin    word  "t'ognsu  '  is  not  to  bo  exclusively 
understood  as descripli vi  .  r  ; I..-  |ilnecnl  production. but   ol 
|n  thc  |,i  ptive  of  tlie  unluiv  ..I  the  1 

hen,  to  I"-  regard  il  as  sn 
mn  11  in '    tin    nature    ol  go  «li  to  which  Ihi 
ntllxi  d,  and  il  is  not  requisii  nti  nts  of  n   hnttli 

hi  the  place  mentioned  on  the  lab 

mn. I ntal  decision  1-.  however,  not   consistent  with  sei 

i.li  law  courts  up nariutacturers  of 

sparkling  wines,  who  havo  been   licavilj  lined   fbr  introducing  Into 
1,  ,,i.  >,  111  -  «  hich  -i  tie,'  and  which  had 

under* n  similar  process  to  that  .1  the  genuine  article,  but   hat 

I,  .1  In I.-  Il   in.  w  in.    .  I.---.  Ii    11  Hi. 
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best  known  and  most  widely  used,  aim  at  the  removal  of 
the  subsidiary  constituents  of  the  spirit,  economy  of  fuel, 
and  the  production  of  an  alcohol  of  high  strength  and 
comparatively  great  chemical  purity.  hi  fact,  spirit  is 
obtained  ill  the  patent  still  at  one  operation,  as  strong  as 
55°  to  70  over  proof.*  The  purest  spirit  of  the  patent  still 
(chemically  speaking)  is  known  as  "silent  spirit,"  us  its 
odour  and  flavour  give  no  indication  of  its  origin;  but 
unless  the  process  is  very  carefully  conducted  the  spirit  is 
liable  to  retain  sufficient  odour  or  flavour  to  enable  an 
expert  to  distinguish  it  as  derived  from  potatoes,  beetroot, 
grain,  &c,  as  the  case  may  be.  In  fact,  the  patent-still 
spirits  manufactured  in  Ireland  and  the  South  of  Scotland 
possess  some  of  the  characters  of  whisky,  which  the  true 
silent  spirit  made  in  Germany  does  not. 

In  the  manufacture  of  spirit  in  the  patent  still,  unmixed 
malt  is  never  employed.  In  the  United  Kingdom  a  mixture 
of  unmalted  barley,  rice,  maize,  and  other  cereals  is  em- 
ployed, together  with  the  minimum  of  malt  requisite  to 
furnish  the  diastase  for  the  conversion  of  the  starch  of  the 
unmalted  grains.  Hence,  apart  from  the  differentiation 
effected  by  the  fractionating  still,  the  materials  used 
for  producing  spirit  in  the  patent  still  differ  in  a  marked 
manner  from  the  pure  malt  or  mixture  of  malted  and 
unmalted  barley  almost  exclusively  used  for  manufacturing 
whisky  in  the  pot  still.  The  patent-still  spirit  is  much 
milder  in   flavour  than   the  pot-still  product,  ami   does  not 


undergo  so  great  a  change  by  ageing,  though  of  course  it 
is  just  as  liable  to  take  up  flavouring  matters  from  the 
cask  in  which  it  is  stored,  and  may  undergo  more  or  less 
change  by  oxidation.  But  its  different  origin  and  characters 
and  the  comparatively  low  cost  of  its  production  appear  to 
he  fair  grounds  for  the  contention  of  the  Highland  dis- 
tillers that  the  present  practice  of  blending  pure  malt 
pot-still  whisky  with  from  one  to  ten  times  as  much  patent 
spirit  ought  not  to  be  allowed,  as  at  present,  to  be  conducted 
in  bond  under  excise  supervision  (or  what  Mr.  Healy  calls 
"under  the  very  nose  of  the  lion  and  the  unicorn "),  and 
the  resultant  mixture  ought  not  to  be  sold,  as  it  frequently 
h  at  present,  as  "  pure  malt  whisky." 

Potatoes,  turnips  and  other  roots,  and  acid-made  glucose 
are  not  employed  in  this  country  for  the  manufacture  of 
any  kind  of  spirit,  though  they  are  largely  used  on  the 
Continent,  Foreign  silent  spirit  is  imported  to  a  con- 
siderable extent,  though  not  so  largely  as  is  commonly 
supposed,  the  total  amount  imported  during  the  year 
ending  March  1390  being  1,791,386  proof  gallons.  A 
I siderable  proportion  of  this  was  used  for  methvlating. 

I  have  compiled  the  following  tables  relating  to  the  pro- 
duction of  whisky  during  the  year  ending  30th  September 
1889,  from  the  figures  given  in  evidence  in  July  last,  by 
the  officials  id*  the  Inland  Revenue  Department,  before  the 
House  of  Commons  Committee  on  British  and  Foreigu 
spirits. 


Distilleries  using 

,  Number 

Pot-  tills  only 

(.Produce 

( Produce 

Both  put  and  patent  stills-! 

(.Number 

{'Number I J 
Produce 


Euglund, 

Scotland. 

Ireland. 

Total. 

Nonet 

113 

'-1 

135 

None 

:.".i;;.7J7 

.-,.:«,;  t;i 

13,113,401 

1,4S.V2S2 

1,745,672 

3,605,210 

(     Pot        2.OS6.509 

(.  Patent  7,806,615 

10 

13 

S 

31 

7,62G,7M 

7,301,678 

1,993,813 

16,922,211 

Annual  Production  of  British  Spirits. 

Gallons. 

Pot-still  whisky 15.200.000 

Patent  still  spirits  sold  as  wh;s!;y 0,028,284 

Patent  still  spirits  sold  as  gii  ,  liniii.lv,  &c.  . .      fi,000,OCO 


Spirits  consumed  as  beverages 27,828,224 

Retained  in  bond 6,194,135 

Exported 3,371 ,896 

Methylated 1.118,361 

Wasted 2,040,038 

417,081 

Tot  al 40,900,295 


Importation  of  Forfion  Spirits  in  1889. 

Gallons. 

Brandy 2,858,774 

limn 4,1187.109 

Geneva 30  !,  193 

Uncnumeratcd  unsweetened  spirits 3,199,470 

Unenumerated  sweetened  or  mixed  splits  ..  si.-_'7"j 

Total  10,534.091 


*  "  Rectified  spirit  B.P."  contains  155'45  per  cent,  of  proof  spirit, 
or  is  55'  15°  over  proof.    Absolute  alcohol  is  7.V25°  over  proof. 

t  There  lire  no  distilleries  in  England  where  pot-still  spirit  only  is 
manufactured,  but  two  distilleries  have  pot-stills  in  addition'  to 
patent  stills. 


During  the  year  ending  30th  September  1889,  the  following 
quantities  of  materials  were  used  in  the  United  Kingdom  for 
the  production  of  spirits  : — 


Material. 


Quantity. 


Capable  of  producing. 

Proof  Spirit. 


Malt 907,971  quarters}  '  IS  gallons  per  quarter. 

Unmalted  grain 1,055,222  quarters  21  gallons  per  quarter. 

Sugar 31,152  cwfc.  In  gallons  per  ewt. 

Molasses 211,164  cwt.  7  gallons  per  ewt. 

Rice 57.721  ewt.  74  gallons  per  ewt. 

Jawarrce S,89Scwt.  H  gallons  per  ewt. 


The  distilleries  using  malt  alone  number  115,  of  which 
113  are  in  Scotland  (corresponding  to  the  distilleries  using 
pot-stills  only),  and  two  in  Ireland.  The  distilleries  where 
mixed  malt  and  unmalted  grain  are  used  number  42,  while 
live  distilleries  use  sugar  and  molasses  in  addition,  and 
four  employ  rice  as  well.  But  it  must  be  remembered  that 
the  majority  of  the  malt  distilleries  produce  comparatively 
small  quantities  of  whisky,  while  the  distilleries  making 
patent-still  spirit  are  in  most  cases  of  enormous  producing 
capacity,  so  that  the  total  production  of  patent-still  spirit 
considerably  exceeds  that  of  pot-still  whisky. 

With  regard  to  the  actual  composition  of  spirits  apart 
from  their  alcoholic  strength,  it  is  well  known  that  alcohol 
and  carbonic  acid  are  by  no  means  the  sole  products  of 
fermentation  by  yeast.  Pasteur  recognised  succinic  acid 
and  glycerin  as  constant  products  of  alcoholic  fermentation, 

J  A  quarter  of  malted  barley  weighs  fron.i  300  lb.  to  336  lb. 
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and  the  higher  bomologuea  of  ethyl  alcohol  are  also  known 
but  distinct  amoant.*  Even  the 
species  ol  ferment  affects  the  character  of  the  product,  the 
taecharomyci  of  ordinary  brewers'  yeasl  producing 

subsidiary  products  distinctly  different  from  those  of  tin- 
taccharomycei  eltipsoidet,  wbieh  is  the  ferment  «.t'  grape* 
-kin-.  In  fad  ii  has  been  found  thai  by  adding  the  latter 
ferment  to  molasses  and  other  saccharine  liquids  distinot 
from  grape  juice,  the  product  ol  the  fermentation  aftefe 
distillation  has  all  the  characters  of  cognac  brandy.  Tbl 
most  marked  distinction  between  the  products  of  the  two 

ferments    i-  thai    whereas   in   il ase  of   the  grape-juiofe 

i,  in,,  hi   normal  butyl  alcohol  results,  ini  ■  tin- is 

replaced  by  iso-butyl  alcohol.    Of  course  the  proportion  ol 

klcoholi  to  i"-  found  in  the  spiril  itself  is  verj  smalt 

I. ut   thej  become  c lentratedon  fractionation,  and   henoi 

constitute  the  greati  i  pari  "i  the  fusel  oil  whioh  i-  obtained 
from  ili'  lasl  runnings,     Thus,  by  the  fractional  distillation 

nac  brand}  25  years  old,  Ordonneau  obtained  the 
following  substances  (Compt.  Rend.  102,  217)  : — 

i  inns, 
tree. 

Normal  propyl  alcohol " 

ats'fl 

\  1 1 .  ■  i  alcohol ' 

H  mi  alcohol "  •■ 

Heptyl  alcohol  1*8 

tate 35-0 

l. ii      |              .   butyrate,  ■                     ...  8*0 

n.  i.                           ut) 1*0 

Udehydc 3*0 

Acetyl Traces 

Lmlnes Traces 

Ordonneau's   results   have  been    substantially    confirmed 

bj  (  l I. .ii  and    Morin   (Compt.   [tend.  104,   1187),  who 

found   the  percentage  composition  of  the  same  fusel  ..il  to 
follon  - 

i  i 1 11  tineau. 


ii. 

U'7 

butyl  alcohol. . 

• 

r:. 

n  0 

:u- 1 

M'S 

The  following  proportions  of   rarious  alcohols,  Sec.  were 
H  ibuti  an  1 1  ompl    Bend.  87,  :>"i 1  from  one 
ol  potato  fusel  "il : — 

i  a 

Normal  propyl  alcohol  30 

iivi  alcohol 

ihol  o."» 

Hi  thyl  prop  I  i  irbinol 

276 

I  lining 

'.-I  17i» 

T:. 
v\  .1.  I  

etbyl-carbinol  aHo  appears  to  havt  been  present. 
I  hi     in-.  I   oil    from   Chics  ed    from   u    spiril 

i  ,  with  small)  i  quantities  >»i  othei 
has   I...  ii   examined   bj    Long   and    Linebargei    i  Ini 
Joui     Vual,  i  In  i"    -I  muai  |    I  890  I       I  ' 
of  the   wal<  i  natural!  .1  ..ii  il    20  «       Ii    wul 

found  impossible  lo  drj  il  couiplutulj  by  anhydrous 
,,i    copper,  bul  ■>  aubsequenl   treatment    for  two  In 

10       ,ii    c      with   drj    potassium   carl ate   removed   thi 

remainder  ol  the  watei      Onl)  ■  verj  iniionsiderable  portion 

of  tb I  boiled  at  ■  higher  temperature  than    i  .     t       it 

consisted   in   part  ol    alcohols,  and   in  part  ol   bodies  ol  mi 


.  v,'  il, i, t  ih,   higher  alcohols  art 
idar)  lei-mentation 
while  ih.'  .In.  H  '  during 


ethereal  nature,  the  amonnts  ol  the  lattei  being  too  small 
for  identification.  \bmit  three  fourths  of  the  sample 
consisted  of  a  mixture  of  inactive  and  active  amylic  alcohols, 
with  possibly  some  of  the  isomeric  methyl-propyl-carbinol. 
[go  butyl  alcohol  appeared  i"  !"•  present  in  next  largest 
amount,  and  after  thai  iso-propyl  and  ethyl  alcohols,  with 
of  normal  propyl  and  normal  butyl  alcohols. 

I'ioiii  these  results  it  is  evident  that  fuse]  oil  varies 
considerably    in  composition.     This  will   be  apparent   also, 

ixamination  of  the  specimens  before  you,  which  include 

fusel  oil  from  beetroot-spirit,  potato-spirit,  and  from  grain- 
spirit  "i  Scotch  and  lri-li  manufacture.  \-  already 
mentioned,  fusel  .>il  from  pot-still  whisk]  i-  not  produced  "ii 
:i  commercial  scale,  and  probably  has  never  been  seen  in 
quantities  greater  than  would  be  extracted  b]  a  chemist  in 
tin-  laboratory  ;  and  as  the  proportion  present  does  not 
exceed  0-l  pet  cent,  the  quantity  isolated  has  been  ver] 
small. 

Many  attempts  have  been  made  t"  estimate  with  tolerable 
accuracy  the  fnsel  oil  in  spirits.  Of  the  physical  processes, 
thai  "i  Rose,  as  modified  by  Berxfeld,  i-  the  one  whioh  lias 
met  with  ni"-t  favour.  It  consists  in  diluting  the  spirit 
until  it  contains  80  per  cent,  of  :il>< >ln .1  bj  weight,  and  this 
most  be  done  so  exaotl]  that  the  error  i-  nol  more  than 
•hi  percent,  in  deficiency  or  exoess.  This  i-  a  degree  "i 
accuracy  b]  do  means  eas]  i"  attain  in  practice.  The  spirit 
-Hated  with  chloroform,  which  increases  in  hulk,  not 
Bimpl)  in  accordance  with  the  amount  ol  fusel  oil  it  extracts 
from  the  spirit,  but  to  a  larger  extent  depending  on  the 
quality  "i  the  chloroform  and  other  circumstanoes.  The 
process  i-  doubtless  "t  use  foi  the  examination  "t  arude 
spirit-  containing  a  notable  proportion  of  impurities,  bul 
fails  just  ut  the  point  where  il  might  give  inti  suits 

in  the  case  ol   whisk}  and  allied  produots.     It  isofftoialin 
Switzerland,  where  it-  indications  would   lead  t,>  the  <-"i> 
demnation  "t   most  pot-still  whisky,  even  that  of  the  finest 
quality,   ;i-    having   too    large    a    proportion    of    matt 
extraotable  bj  chloroform. 

Another  physical  method  is  baaed  on  the  observation  oi 
the  height  t"  nhioh  the  properl]  diluted  -|iirit  ascends  a 
capillar'  tube.f     1   havt    bet  able  to   try  this 

i --  without   much  Buccess,    The  methods  which  seem 

reall]  best  t"t  the  determination  of  fusel  oil  an  tbosi  based 

on  tin-  determination  "('  the  contained  am]  lie  alcohol,  which 

dm  l  rith  tolerable  accuracy ,  il  proper  precautions 

ken,  b]  oxidising  it  to  ralerii    icid  and  estimatiiig  the 

i  i led     Substantially  the  process  is  based  upon 

lit  hapman's  well-known  method  of  limited  oxidation  by 
chromic   acid   mixture.     This   oxidises   amylic   alcohol   to 

\  alei  ic  acid,  but;  ind  s The 

icid     prod I    can    bi    determined   bj    asoi  rtaining   then 

neutralising  powi  r,  "i  bj  converting  them  into  and  weighing 

their  barium   salts.     A    combination   <>t    the   two   methods 

lee  ih.  mean  combining  weight  of  the  acids  produced 

l.\  theoxidat to  be  ascertained, and  therefore  an  estim 

to  bt  formed  of  the  proportion  the  amylic  alcohol  bears  to 
the  other  constituents  of  the  fusel  oil,  A  process  baaed  on 
tin-  principle  appears  t"  have  been  first  applied  t"  the 
purpose  bj  Dupre,  bul  hi-  method  •  >!  working  has  been 
i\  improved  by  Marquardt,  who  shakes  the  diluted 
alcohol  with  chloroform  and  then  separates  the  chloroform 
and  subjects  thai  to  the  oxidation  with  ohromio  said  mixture 

mill,  i    press Winn   t!.    oxidation    is    complete    the 

i  and  aqueona  liquid  are  distilled  "11  ami  the 
distillate  boiled  with  excess  "t  carbonate  "i  barium,  the 
liquid  filtered,  evaporated,  and  the  valerate  of  barium  weighed 
In  practice, this  process  presents  several  iucoiiveniencss  ami 
sources  of  erroi  In  the  iii-i  place  il  is  exceeding!]  diffionll 
to  obtuiu  "i  purif]  chloroform  so  that  it  will  not  yield 
sufficient  hydroehloric  acid  on  oxidation  to  interfere  with  the 
estimation  unless  the  mine!  timated  ami  allowed 

for.  I  have  greati]  improved  tin  Marquardt  process  by 
substituting    tetrachloride   of    carbon   i"i    the   chloroform, 

olvi  nl  bai  I  he  tdi  antagt  "I  boiling  il  a  h 
temperature,  and  hence  obviating  the  necessit]  ol  oxidi 
undet  pressure,  and  i-  obtainable  in  a  state  of  such  purity 


tTraubo'ssta  I 

Boo,  53,  101). 
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as  in  yield  no  mineral  acid  whatever  on  oxidation,  The 
distillate  can  be  titrated  with  standard  baryta  water,  and  the 

process  theref mnch   shortened;  while,   it   desired,   the 

total  ite  of  barium  can  be  evaporated^ and  the  salt 

weighed;  from  which  can  bi  the  combining  weight 

of  the  acids.  Working  on  pure  amylic  alcohol,  the  product 
obtained  has  very  closely  the  combining  weight  of  valeric  acid, 
ami  the  name  is  approximately  true  of  fusel  oil  from  which 
any  ethylic  alcohol  has  been  removed  by  washing  with  water. 
There  are  somt  precautions  wlii.h  must  be  taken  with  the 
process  to  ensure  accurate  results,  among  which  must  be 
mentioned  the  use  of  chloride  of  Milium  or  other  salt  to 

ens mplete  extraction  of  the  amylic  alcohol  from  the 

dilute  spirit is  liquid;  but   the  details  of   the  process    1 

,.   for   a   I  inn.     The  oxidation  method  of 

estimating  amylii  gives  results  which  are  affected 

or   less   by   other   foreign   bodies.     Alcohols  do   not 

materially  affect   the  results,  as  they  yield  acids  which  arc 

mately  expressed  in  terms  of  valeric  acid,  and  even  the 

era  which  are  converted   by  chromic  acid  mixture  into 

products  other  than  il orresponding  primary  acids  do  not 

such  error  as  might  be  expected,     Thus,  for  instance, 
1   is   oxidised   firs!   to  isobutyric  acid    and 
subsequently  to  acetic  and  carbonic  acids,  but  the  acetic 
acid   produi  actly  equivalent  to  the  isobutyric  acid 

from  which  it  is  di  rived,  and  hence  by  titrating  the  products 
of  oxidation  a  correct  result  is  obtained.  Amylic  acetate, 
on  the  other  hand,  will  cause  error  by  conversion  into 
valeric  and  acetic  acids,  and  henee  will  combine  with  twice 
as  much  baryta  as  the  amylic  radicle  of  the  original  ethereal 
salt.  Again  valerate  of  ethyl  will  show  apparent  valeric  acid 
equal  to  twice  the  quantity  really  produced. 

11  the  oxidation  determining  amylic  alcohol 

be  applied  din  ctly  to  a  spirituous  liquid  containing  ethereal 
salts,  aldehyde,  and  furfural,  the  apparent  fusel  oil  will  be 
gravely  above  the  truth,  for  the  acetate  and  valerate  of  ethyl 
will  pass  into  the  chloroform, and  !"■  subsequently  estimated 
as  undesirable  fusel  oil;  wherebymost  erroneous  conclusions 
may  furol will  also  vitiate  the  results. 

h  follows  that  to  obtain  accurate^results  the  spirit  sho 
,ii,i  distilling   it   to   remove   extractive    matter,  1"'  boiled 
with  alkali  to  saponify  the  ethereal  salts  and  decompose  the 

aldehyde  and  furfural,  and  the  distillate  fr this  treatment 

extracted  with  chloroform  or  chloride  of  carbon  before 
oxidation,  Notably  different  results  are  obtained  on  the 
same  samples  ol  whisky  when  thi>  modified  process  is 
adopted.  I  pointed  out  the  necessity  of  the  removal  of 
ethers  last  summer  when  reviewing  the  evidence  given  by 
Dr.  James  Hell  before  the  House  of  Commons  on  British 
and    foreign   spirit-.     It  i-   probable   that   it   is   in 

are  the  omission  of  this  precaution  which  ha*  caused 
l>r.  Bell  to  assert  that  the  proportion  pf  amylic  alcohol  in 
matured  Bpirits   is   somewl  than   in   new.     This 

anomalous  concl  d  opposed  to  expectation 

and  common  experience  that  it  is  important  to  Knur,  that 
the  nictho  'ii  it  was  based  are  open  to 

exception.  Besides  oxidising  in  presence  of  the  ethers 
ami    furfural   contained    in  it,   l>r.   Bell  used   acid 

permanganate    instead    of    chromic   acid    mixture.      Tin* 
Marquardt's    process    seems    to    mc  open   to 

grave  object  ioi n  nds,but  I  prcfci  to  nscertain 

mure  Folly  how  iiu    the  ob 
discussing  the  matter  further. 

institucnbs  of  ordinary  spirits  must  be 
mentioned  aldehyde,  which.  I   to  result  from 

tin  oxidation  of  ordinary  alcohol.  I  am  unable,  however,  to 
Mod  that  the  pn  ug  in  casks  affects  very  materially 

tin  proportion  of  aldehyde  which  we  should  >u|  |mi*»-  would 
In-  among  the  lir-t  constituents  to  oxidise.  It  seams 
probable  that  it  is  converted   into  d,  and   that   this 

then   fin  ii  i \  I .     At   any    rate    the    uldi 

does   not    increase   during   the  process   ol  .1  the 

proportioi  and  other  acids  in  either  new  or  matured 

whisky  is  very  insignificant,  amounting  only  to  two  or  three 
grains  per  gallon. 

There   is  one  constituent  of  whisky  apparently 
present    m   the  pot-still   product,   but  absent    from    spirit 
manufactured  with  the  patent  still.     This  is/tor/nno/,  which 


can  be  detected  with  great  facility,  both  in  new  and  old 
spirit,  by  its  reaction  with  a  solution  of  aniline  in  glacial 
I,  which  produces  a  tine  red  colour.  This  reaction 
i«  much  mine  delicate  than  that  with  strong  sulphuric  acid, 
which  testis  adopted  bj  some  chemists.  In  fait,  the  reaction 
with  aniline  acetate  appears  to  he  absolutely  peculiar  to 
furfural,  and  enables  it  to  he  detected  and  the  proportion 
roughly  ascertained  with  f.'reat  facility.  The  furfural 
doubtless  ones  its  origin,  together  with  other  pyrogenous 
products,.to  the  action  of  thi  on  the  contents  of 

the  still  during    the  tirst    distillation    Of    the  wash.        There    is 

more  or  less  suspended  matter  always  present  in  the  wash, 
and,  in  fact,  a  mechanical  stirrer  is  always  kept  in  motion 
tu  prevent  charring,  which,  however,  is  never  entirely 
obviated,  and  henee  the  product  of  the  pot-still  contains 
I'm  fun  il  and  other  products  of  the  action  of  heat  on  cellulose 
and  proteids.*  Distinct  traces  of  pyridine,  collidine,  ami 
probably  other  bases  have  been  found  in  spirits,  and  doubtless 
owe  their  origin  to  the  some  cause.  The  peal  over  whii 
the   malt   i-  dried  also  contributes  to  the  flavour  of   the 

whisky,  and  it  is  probable  that  a  careful  search  would  result 

in  the  detection  of  a  distinct  oloid  bodies.     It 

should  be  borne  in  mind  that  addition  of  water  can-. 
turbidity,  due  tu  the  separation  of  oily  Mobules,  not  only 
in  the  feints  or  last  portions  of  spirit  distilled,  in  which  the 
furfural  and  fusel  oil  become  concentrated,  hut  also  in  the 
Foreshots,  from  which  these  products  arc  presumably 
absent.      I    do   not    say    they   are  absent    altogether,   fur 

at  the  end  of   a  period  the  head    and  worm  of   the    Mill  must 

necessarily  retain  more  orless  feints  rich  in  fusel  oil,  and 
at  the  commencement  of  the  next  distillation  these  will 
pats  inn  into  the  Foreshots  or  tirst  spirit  distilled.  So  far 
veiy  little   is    known   of  the    actual    composition   of  the  oily 

matter  precipitated  from  the  Foreshots  on  addition  of  water. 

We  may  expect  it  tot tain  tin  essential  oil  from  the  grain, 

and,  not  improbably,  fatty  acids  produced  from  the  fixed 
oil.  Where  -nap  i-  employed  the  composition  will  be 
furt Ii.  'id.     A   partial  examination  of  a  sample 

nf  Foreshol  ml  •  xtracted  by  Mi.  Boss,  of  Teaninich,  showed 

that  hie    portion    could    he    distilled,    while    the 

remaining  part  consisted  largely  of  Fatty  acids  which  could 
be  saponified  by  treatment  with  alkali.     No  soap  was  used 

in    this    still.      The   distilled   portion    wa-    examined    ill    my 

laboratory,  and  found  to  have  a  specific  gravity  of  ■  G 
the  free  acid,  in  terms  of  oleic  acid,  was  28  per  cent.;  the 

ulisapiuiitialile    matter.    6"  I  :   and    there  in  re    also    sensible 

quantities  "f  ethers  present.  The  liquid  had  a  most 
intolerable  odour,  quite  distinct  from  that  of  fusel  oil. 

I  mav  Bay  that  il xacl  cause  of  the  improvement   in 

whisky,  by  maturing  in  casks,  i-  by  no  means  clearly  made 
out.     [t  is  usually  ascribed  i"  oxidation  ami  the  formation 

of    ether-.       I     have    uhlaineil     -mi"      interesting    evidence    on 

these   points,  hut   prefer  to  reserve   any   comments   for   a 

Future asion.     sVs  tu  the  question  of  the  change  in  the 

proportion  of  amylic  alcohol  by  ageing,  I  have  certainly 
demonstrated,  tu  my  own  -.aii-i.ieiniii.ihat  oxidation  does 
occur,  but  I  doubt  if  the  improvement  in  flavour  is  dut 
much  i"  that  cause  a-  to  the  change  in  more  undefined 
constituents,  i  hie  thing  seems  tn  lie  quite  certain,  and  that 
is  that  'in'  proportion  nf  amylic  alcohol,  and  even  fusel  oil 
in  the  widest  Bense,  present  in  whisky,  either  new  or  old.  i- 
very  trifling,  ami  il  i-  difficult  to  understand  that  it  is 
ile   ol    producing   the   injut  i  ologioal    i  B 

(ted  t"  it 
Dp  to  June  last  a  f.w  results   by    Dupra,   ami   one  by 
Cameron,   were    apparently    the    only   pqblished    figures 
showing  the  proportion  of  fusel  oil  in  whisky.    Chemists 
ami  other- Ikim-  been  very  ready  t"  talk  of  "fuseloil"    i- 


•I.iiulii  it'iini|.i.  B         111      Si  and  tbs  Journal.  0, 1155)  has 

whoiiover  the  distillation  ol  the  spirit  has  heen  conducted 

'ill  i.  er  «  h.  I.'  \i  i  tin-  wort    In  -  In  in 

treated  with  acid,  furfural  i-  present  in  the  distillate,  th.  proportion 

hi  tin  rinsjE  lonii  ni'.'  i  per  litre,  ami  in  the 

r  tram  0*00  to  0' 10  \  !    quantity  of  furfural  (0-0l  cc 

ller  Ii'  -I'll'.  Il  M  :i-  i  ITi  el'-il 

.  in--  Ik'uir-  attributabli 
preliminary  Lactic  fermentation,  ami  th.'  lactic  acid  actins'  In  a 
similar  manner  to,  tbougl  itenl   than,  the  mineral  acids, 

distilled  b}  "I  of  over  an  open  tin-  i-  free  from 

furfural  unless  ]  of  tbe  above  causes. 
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if  its  presence  in  considerable  proportions  in  spirits  was  an 
ascertained  fact,  bat  scarcely  anyone  has  taken  the  trouble 
to  ascertain  the  amount.  The  following  table  shows  the 
only  estimations  published  up  to  the  present  time  pretending 


to  show  the  proportion  of  fusel  oil  in  whisky.  There  are 
plenty  of  determinations  in  brandy,  potato-spirit,  and  other 
foreign  products,  but  whisky  has  apparently  been  left 
severely  alone. 


Apparent  Amylic  Alcohol  in  Whisky. 


Observer. 


Date. 


A.  Dnprd 


SirC.  Cameron  . 


1880 


4.  H.  Allen. 


1890 


J.  15.11. 


1890 


Szilagyi. 


Description  of  Spirit. 


r    Scotch  Whisky  , 

I 

j     (.'ape  Smoke  ... . 


Per  100  Parts  of 
Proof  Spirit. 


Grains  per  Proof 
Gallon. 


Common  "  Samslio  " 

Fine  "  Samslio  " 

Potheen  

Irish  whisky  :  Disputed  samp! 
Irish  whisky  :  1.  . 

I     Irish  whisky  :  2.  . 
Irish  whiskv  :  :i.  . 
I 
I      Irish  whisky  :    t.  . 

■{     Irish  whisky  :  .*».  . 


Typical  specimens  . 


Irish  wh 


("8.  N 
isky-j 
(7.  O 


<-\v  . 

Old.. 


(l.  New . 
Scotch  whiskv  ; 

(•-'.  Ol.l.. 

Scotch  whisky  :  3.  New  . 

(New 


Whisky:  A. 


Whisky:  ]{. 


(..Old.. 
("New. 
(.Old.. 


,  New. 
Whiskv:  C.-J 

(.Old.. 

f  New . 


Whisky  iV.< 

(.Old. 

Silent  spirit:  Nati 


(New 
(.Old.. 


Silent  spirit :  Foreign  (new) 

Raw  Hungarian  spirits :  Mola  sses 

Raw  Hungarian  spirits :  Maize 

Raw  Hungarian  spirits:  Maize  and  potatoes. 


Raw  Hungarian  spirits:  Potatoes... 
Raw  Hungarian  spirits:  Turnips  ... 


0-095 
0-120 
0-090 
0-065 
0-184 
0-070 
0'077 
u-11  I 

o-ooi 

0-06!) 
0-07S 
0*087 

o-iisii 

1 1  •  I  IS.'. 

iriisn 
0-062 
0-1211 
0-140 
0-090 
0-120 
0-080 
O'llll 
0-060 
0-070 
0-027 
0'027 
0"009 
0-18 

o-ii 

0-18 

0-18 

o-ii; 
(I-.  19 
ip- 12 


80-5 
84-0 
113-0 
45*5 
128-8 
49-0 
53-9 
79-8 
42-7 
4S-3 
:;4  -8 

80-0 

58-0 

59-5 

50-0 

4X4 

84-0 

118-0 

83-0 

84-0 

50-0 

08-0 

42-0 

49-0 

18-D 

18-9 

fi-3 

126 

77 

1211 

91 

112 

273 

294 


It  cannot  be  too  clearly  understood  that  the  Hgures  in  the 
table  represent  the  apparent  fusel  oil  without  the  separation 
of  the  ethers  and  other  interfering  bodies,  and  not  the 
actual  true  amylic  alcohol,  which  would  be  materially  lower. 

I  believe  all  the  results  by  Dr.  Bell  and  myself  are  gravely 
in  excess  of  the  truth,  owing  to  the  spirit  not  having  been 
previously  treated  with  alkali,  which  is  a  precaution  I  have 
taken  in  all  my  more  recent  experiments. 

In  this  connexion  I  may  mention  that  furfurol  appears 
to  undergo,  by  the  action  of  dilute  alkali,  almost  quantita- 
tive saponification,  with  formation  of  furfuryl  alcohol,  and 
pyroniucic  acid.  Acetal,  which  is  also  a  constituent  of 
spirits,  is  not  affected  by  dilute  alkali,  but  is  immediately 
decomposed  by  acids  into  aldehyde  and  alcohol.  I  have  j 
not  been  able  to  find  any  delicate  test  for  its  presence. 


With  regard  to  the  sample  described  in  the  table  as 
"disputed,"  I  may  mention  that  in  1889  a  certain  firm  of 
Irish  distillers  supplied  a  cask  of  whisky  to  a  customer. 
When  the  whisky  was  finished,  the  customer  declined  to 
pay  for  it,  alleging  that  it  had  made  him  ill ;  and  when  sued 
brought  a  counter-action  for  damage  to  health  owing  to 
being  supplied  with  whisky  containing  a  "  large  percentage  " 
of  fusel  -oil.  The  case  went  into  court,  and  I  analysed  the 
whisky  at  the  request  of  the  distillers.  I  obtained  only  -07 
per -cent. -of  fusel  oil.  A  chemist  employed  by  the  purchaser 
found  <Q -222  per  cent.  But  we  know  that  chemists,  no  less 
than  fudges,  lawyers,  and  doctors,  sometimes  disagree ;  and 
so  the  .jjudge,  at  my  suggestion,  instructed  us  to  make 
a  joint  analysis,  the  result  of  which  was  that  we  agreed  that 
O'dW  per  oeiiit.  was  the  correct  figure. 
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M\  subject  has  g ■  beyond  bounds.     I  have  been  at 

work  on  il  foi  gome  months,  and  have  a  number  uf  figures 
which  [should  have  liked  to  have  brought  forward,  bni 
tliat  they  relate  to  a  class  ol  facte  upon  which  1  am 
bound  to  preserve  silence  until  a  future  occasion.     I  may, 

however,  in  i elusion,  direct  your  attention  to  a  sample  of 

whisky  which  I  have  here,  and  in  which  I  am  personally 
interested.  It  it  a  sample  of  some  whisky  which  I  have 
been  taking  •  i  (jwhen  at  home  for  some  time  past, 

with  a  view  of  ascertaining  whether  it  did  me  any  harm. 
[t  contains  2  percent  ol  added  fusel  oil,  and  yet  I  have  not 
had  ■  ren  a  headache  through  taking  it.     My  friends  Bay  that 

that  is  1 ause  I  have  not  taken  i  nougfa  of  it.  It  i-  extremi  i\ 

nauseous,  bul  il  leaves  no  doubt  in  my  mind  that  the  effects 
ol  amylic  alcohol,  oi  whatever  other  substances  there  may 
l„.  in  ins,]  oil,  have  been  absurdly  exaggerated.  I  believe 
thai  the  whole  theory  was  trumped  up  by  some  alchemist 
about  the  year  I,  and  vet  people  have  gone  on  making 
these  statements  while  there  was  not  a  single  figure  or 
accurately  ohscrved  facl  to  support  them. 

I  have  no  doubt  the  amylic  alcohol  and  other  subsidiary 
constituents  of  spirituous  liquids  are  of  great  importance 
with  respect  to  the  flavour  and  bouquet,  out  [have  grave 
doubts  "f  their  physiological  importance.  It  i-  worth 
n  memberimg  that  taking  the  whole  oxidisable  substances 
present  in  whisky  and  calling  them  amylic  alcohol,  there  is 
doI  more  than  one-tenth  per  '  i  n'..  or  say  a  drop  in  a  wins 
glass,and  hence  any  local  effects,  Buch  as  have  been  attributed 
to  fuse]  oil,  are  more  probably  due  to  the  ordinary  alcohol 
than  the  minute  quantity  of  amylic  alcohol  contained  in  it, 
whatever  may  be  the  case  as  to  the  effect  on  the  By  stem! 

I   mi  indebted  to  Mr.  James  t  Ireenlees  for  the  loan  of  the 

i lei  and  the  diagrams  which  are  before  you,  and  to  Mr. 

Win.  (  hattaway,  l>r.  A  Colefax,  ami  Mr.  ('ha-.  Harrison 
for  extremely  able  and  zealous  assistance  during  the  nine 
months  we  have  been  at  work  on  tin-  Bubji  - 1 

111-,    I    --!,,'. 

The  CimiiMw  said  thai  the  points  raised  by  Mr.  Allen 
were  certainly  contrary  to  the  opinion-  generally  held,  and 
would,  he  thought,  require  confirmation. 

Mr.  J.  A.  Wanklyn  said  thai  foi  the  lasl  IS  or  20  yean 
he  had  been  of  opinion  thai  amylic  alcohol  had  nothing  to 
do  with  the  injurious  effects  produced  by  whisky.  He  had 
long  been  of  opinion  thai  Buch  effects  were  due  to  Boms, 
cxcccclii  I  il  essential  oils ;  and  he  was  pleased  to 

And  from    Mr.   Allen'-   paper   that    the   Bubjecl    had  been 
ated  i that   point  of  view,  and  that  the  opinion 

Which  lie  had  held  wa-  now   authoritatively  Confirmed. 

Mr.     W.    I, .i.i.l    .    SaMUKI     was    glad    to    he    aide    to    eor- 

•      the   results   of     Mi.    Allen*',  experiments,   more 
aid  to  the  effects  of  fusel  oil.     n,.  also 

bad  experimented   by  drinkingfot   a   a th  past  spirits  to 

which  had   been  added  various  percentages  of  fusel  oil,  and 
had  found  no  ill  effects  to  result,  except   the  ouuscousneu 
b)    Mr.  Allen. 

Mil      1     '   i."  omi    invi  -ligation-  of   hi-  into 

composition  of   th,.    by  product    known  a-  ■•  p,,i  ale" 

having  I     1    to    bj     Mi.    \ll,n,    he   would    take    the 

opportunity  ol  calling  atti  ntion  to  il  in  referei  ce  to  its  most 
constituent,  lactic  acid.  I  hi  i,  were  present 
in  addition  peptones,  carbohydrates  and  such  inorganic 
constituents  a-  potash  ami  phosphoric  acid  ;  and  thesolution 
would  appear,  "  on  paper,"  to  be  susceptible  of  a  further 
rni,  niation.  All  attempts,  however,  to  bring  abonj 
Buch  a  result  hoi  failed. 

lie  now  had  information  from  Vmcricaof  the  cstablish- 
iii,  ni  on  ii>,    large  -eah-  oi   ih,    manufacture  of  lactic  acid 

by    il"    i,  i  in. man i   glucosi        Mr.    Waito,  ,,f   Boston, 

info d    him  that   he  wa-  able  so  to  control   the   laetie 

fermentation  that  not  more  than  U  per  cent,  of  the  total 
ucidit)  of  the   I'  r nied   liquors  was   due  to  other  acids* 

and    that    he  wa-    producing    a    B't  pel    . ■■  -lit.    aiid    at    a    eosl 

of   -•/.    per    pound.       II,     (M --)    had    suggested    that 

"pot-ale"  and  similar  In  products  containing  the  necessary 

initii,  ni  mat,  rial-.  In  addition   to  a  certain   I 


laetie  acid,  might  be  available  in  Buch  a   process,  requiring 

only  the  addition  of  the  glucose,  ami  Mr.  Waite  was 
earning  out  experiment-  in  the  direction  of  so  utilising 
them. 

There  was  no  donbl  a  great  field  open  for  a  laetie  acid 
industry,  it-  limited  use  hitherto  having  depended  upon  its 
limited  production.  As  a  substitute  for  acetic  acid  (and 
in  several  of  its  applications,  it  would  come  largely 
into  use,  and  it  was  already  consumed  in  quantity  in  the 
States  as  a  substitute  for  tartar  in  wool-dyeiug.  (See  '/',  ,///.• 
Record,  August— September  1890.) 

Mi.  \  I'.  Ilii-i.ivs  said  that,  assuming  Mr.  Allen's 
results  to  In-  correct,  as  he  had  no  doulit  they  were,  there 
was  one  point  of  very  great  interest  to  him,  vie.,  that  in  the 
for,  -hoi-  of  the  whisky  no  amy  lie  alcohol  was  found.  He  had 
had  in  hi-  custody  for  some  time  past  a  -mall  quantity  of  a 
distillate,  which  he  had  not  yet  investigated  chemically,  hut 
which  corresponded  to  "fore-hots"  whisky.  It  was 
distilled  not  from  whisky,  hill  wa-  the  first  running  from 
distilled    vinegar.      It    was    old,    mid    had    been    kept    in  a 

bottle,  and  judging  by  the  smell  it  contained  an g  other 

thing-  amyl  acetate  and  amy  I  alcohol.     Why  the  amylic 

alcohol  had  eome  over  SO  I  arh  he  eould  not  explain,  hut 
hoped  to  he  ahlc  to  do  so  -hortly. 

Mr.  Gbj  t  m  ii  -.  retelling  to  Mr.  Cross'  remarks  respect- 
ing the  utilisation  of  " pot-ale,"  -aid  that  in  the  district  of 
Campbeltown  in  Scotland,  where  there  were  22  distilleries, 

"  pot-ale  "  was  largely  used  a-  a  fertiliser.  It  was  pumped 
up  to  the  top  of  a  hill,  from  whence  il    wa-   allowed    to    run 

through    furrow-  to  the   fields    below;  and    it-    fertilising 

properties  were  SO  great  a-  to  ;i,ld  flout  lOv  to  20s.  | 
to  the  value  of  the  land  on  which  it  was  Used. 

Dr.  \V.  S.  Sol  ii;i    -aid  that  in  the  manufacture  of  whi-ky 

in   (ireai    Britain    there   was    practically    no    attempt    at 

purification.  A-  Mr.  Allen  had  pointed  out,  in  the  maiiu- 
Factun  ,,l  "pot  -till  "  whisky  no  such  thing  was  known  a- 
fusel  oil.     ih,.  tii-t   portions  which  came  over,  and  which 

v.,  i,      ii.i-tv     iii    flavour,    went    hark     again    into    the     next 

distillation,  and  practically  came  into  the  better  part  of  the 
whisky, since  the}  never  left  the  process.  The  manufacture 
of'  pot-still"  whisky  was,  therefore,  simply  the  separation 
of  wan  r  from  the  fermented  wash,  and  the  spirit  did  not 
ptoi,  --  to  be  rectified  in  any  way,  though  no  doubt  some 

of  the  fusel  oil  Was    left     in  the  -pent   Wash.       Ill    the    ea-e  ,,| 

the  (  oil, ■>    -till  would   imagine  at   first  blush  that   a 

considerable  rectification  of  the  spirit  would  occur,  hut  it 
w.i-  chiefly  rectified  from  the  water  point  of  view,  Dt, 
Squire  here  gave  an  illustration  of  the  Coffey  -nil.  and  of 
the  method  of  carrying  on  the  distillation  therein.]  So  far, 
he  -.ml,  from  any  rectification  being  effected  in  the  patent 
-till,  nothing  wa-  taken  out  hut  water  and  fusel  oil,  all  the 
moie  volatile  bodies  going  back  into  the  distillation.  Patent 
-till  whisky  wa-  therefore  fai  from  being  a  pure  substance. 

Iii  oil  wa-  by  no  mean-  the  only  impurity  it  contained. 
Some    time    ago    a    sample    of    whi-ky    of    1,000   litre-    was 

examined.     Ii  produced  997  •  968  hue-  of  pure  spirit,  leaving 

a    total    impurity    of  two   pint-    per   il -and.     (For  the 

composition  of  this  -mall  proportion  of  impurities,  see  note, 
next  ps 

IK     quantity    of  fusel  oil  was  therefore  c paratively 

-mall  ;    in  fact,  not    one-third    of    the    total    impurities.       l|r 

might  mention  that  the  separation  of  these  bodies  presented 
great  difficulty.  In  the  presence  of  water  they  wen  fai 
from  distilling  in  tin  order  of  the  boiling  point-  of  the  pure 
I,,,, Ii,-.  and  it  wa-  therefore  necessary  to  eliminate  all  the 
water  before  beginning  to  fractionate.     The  question  thui 

arose    a-    to  what  was  the    actual    change   that     occurred   in 

the  maturing  of  -pun-,  if  they  were  so  impure  as  they  came 
from  the  -till.  The  nature  of  that  change  wa-  -till  some- 
what obscure.  That  the  spirit  improved  if  kepi  in  wood 
was  undoubted;  that  it  did  not  improve  in  glass  was 
equally  undoubted.     Hut   that  a  process  ol   oxidation  went 

on    wa-,  he    thought,   douhtful  ;    at    any    rate    he    had    never 

seen  any  Btiot  c  in  favour  ol   it.     Assuming  acids 

to  be  present,  no  doub!   a  certain  amount  of  etherification 

red,  hut   probably    the  only   constituent  which  would 

oxidise  undei  such  circumstanocs  would  he  aldehyde,  and 

from    it-    gnat    volatility    thai    would   he   the  first    body    to 
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escape  by  evaporation  and  be  got  out  of  the  way.  But 
there  was  a  loss  of  weight,  which  was  occasioned,  lie 
thought,  by  the  more  volatile  constituents  escaping  and 
being  volatilised  through  the  pores  of  the  cask,  the  less 
volatile  constituents  being  left  behind.  By  determining 
the  fusel  oil  not  directly  on  the  original  alcohol,  but  by  first 
fractionating  in  considerable  quantities  so  as  to  eliminate 
many  of  the  other  constituents,  the  results  of  his  experience 
accorded  with  those  of  Dr.  Bell,  viz.,  that  the  oil  did  not 
diminish  in  the  process  of  maturing,  but  that  the  other 
bodies  disappeared  to  a  large  extent.  He  was  of  opinion, 
therefore,  that  the  change  which  occurred  was  due  in  great 
measure  to  the  evaporation  of  the  more  volatile  constituents 
of  the  spirit.  Another  cause  of  improvemeut  by  ageing 
was  the  storing  of  the  whisky  in  sherry  casks,  as  was 
shown  by  the  fact  that  if  a  sherry  cask  had  been  so  used 
once  and  came  back  to  be  filled  again,  the  second  lot  of 
whiskv  did  not  improve  in  the  same  degree  as  the  first ; 
while  if  new  casks  were  used  the  improvement  was  still  less. 
While,  therefore,  he  could  not  give  anything  like  a  clear 
explanation  of  the  cause  of  the  maturing  of  whisky,  he  felt 
no  doubt  that,  in  the  ease  of  the  Coffey  still,  if  the  more 
volatile  products  which  came  from  the  top  of  the  still  were 
not  returned  into  the  distillation,  the  maturing  of  the  spirit 
would  take  much  less  time  than  it  did  at  present.  Hut 
distillers  were  extremely  conservative  people,  and  objected 
to  all  change.  So  difficult  was  it  to  get  them  ti  introduce 
any  changes  that  in  the  ease  of  a  large  Dublin  distillery 
where  a  man  was  killed  by  the  breaking  of  a  crane  rope 
which  was  used  for  the  purpose  of  hauling  up  the  grain,  the 
distiller  objected  to  adopt  the  recommendation  of  the  jury 
that  a  chain  should  be  used,  on  the  ground  that  any 
alteration  in  the  method  of  working  would  spoil  his  whiskv. 

Mr.  Peter  MaiKwan,  referring  to  Dr.  Squire's  statement 
that  he  agreed  with  Dr.  Hell  that  fusel  oil  did  not  diminish 
in  whisky  during  the  process  of  ageing,  wished  to  remind 
the  meeting  that  Dr.  Bell  had  expressly  stated  that  what 
he  regarded  as  "  fusel  oil  "  was  not  the  so-called  amylic 
alcohol,  but  the  total  amount  of  oxidisable  matter  in  the 
whisky.  The  figures,  which  Mr.  Allen  had  quoted,  were, 
lie  understood,  intended  to  represent  the  whole  of  the 
oxidisable  matter  that  Dr.  Bell  had  been  able  to  extract 
expressed  in  terms  of  "  fusel  oil  "  or  amylic  alcohol.  There 
was  a  great  difference  between  Dr.  Bell's  results  and  those 
obtained  by  Mr.  Allen.  In  the  latter  actual  amylic  alcohol 
had"  been  extracted,  oxidised,  the  amount  determined  as 
valeric  acid,  and  expressed  in  terms  of  amylic  alcohol.  It 
was  important  to  keep  that  in  mind,  because  everything 
that  had  been  said  that  evening  pointed  to  the  fact  that  the 
"  quality  "  was  not  to  be  referred  entirely  to  the  small 
amount  of  amylic  alcohol  present,  but  to  those  other  bodies 
which  were  undoubtedly  also  present.  He  also  reminded 
the  meeting  that  at  the  Paris  Exhibition  a  complete  series 
of  the  constituents  of  ordinary  rectified  spirit  was  shown, 
evidently  based  upon  the  analysis  mentioned  by  Dr.  Squire.* 
Every  product  was  definitely  named,  as  a  reference  to  the 
periodica]  literature  of  the  time  would  show. 


*  The  exhibit  referred  to  was  the  property  of  M.  Eugene  rarion, 
and  it  was  intended  to  show  that  by  fractionation  Alcohol  Brut 
(that  is  dehydrated  spirit  before  final  purification)  had  the 
following  composition  per  1,000  litres  :— 

cc. 

Alcohol  (C..HaO 1  H97-3U8 

Aldehyde  feH.O) 110 

Acetoue 5 

Acetic  ether 00 

A  body  of  sp.  gr.  "872  and  boiling  point 

73°— 70°  C 10 

Propyl  alcohol 3-ti 

A  body  >it'  sp.  gr.  -sou  and  boiling  point 

101°— 102°  C 250 

A  body  of  sp.  pr.  "SOS  and  boilingpoint 

109°  O «0 

A  inylic  alcohol 582 

1-702 

Other  products 0*240 

1,000 "000 
(Sec  Chemist  and  Druggist,  Octobers,  18S9.) 


Mr.  Otto  Hehner  wished  to  ask  the  author  one  question 
in  order  to  bring  out  the  degree  of  accuracy  which  his 
estimations  of  the  amounts  of  fusel  oil  could  claim  Had 
the  author  ever  made  any  synthetic  experiments  by  adding 
to  pure  spirit  known  quantities  of  higher  alcohols  an! 
ascertaining  how  much  he  could  get  back  again  ?  If  in  such 
test  experiments  the  total  quantity  added  could  he  accurately 
determined  by  the  methods  adopted  by  Mr.  Allen,  consider- 
able confidence  could  be  placed  upon  the  figures  obtained  by 
the  analysis  of  actual  trade  samples. 

Dr.  S.  Kideal,  in  estimating  fusel  oil  in  spirits  by  the 
Rbse-Herzfeld  method,  had  found  chloroform  a  most  mis- 
leading body  to  work  with,  and  would  be  glad  to  know 
therefore  whether  the  author  considered  that  it  would  be 
practicable  to  use  tetrachloride  of  carbon  instead  of  it.  He 
would  like  to  know  also  whether  Mr.  Allen  had  noticed  any 
variation  in  the  amount  of  fusel  oil  in  whiskies  of  different 
districts.  German  investigators  had  come  to  the  conclusion 
that  the  spirit  produced  in  Saxony  contained  a  greater 
quantity  of  fusel  oil  than  that  manufactured  in  other  localities, 
and  it  would  he  interesting  to  ascertain  whether  that  was 
due  to  the  different  quality  of  the  malt  uced,  or  to  the 
particular  breed  of  yeast  employed.  He  did  not  know 
whether  auy  attempts  had  been  made  in  this  country  or 
elsewhere  to  use  pure  yeast  cultivations  in  the  manufacture 
of  whisky,  as  in  the  case  of  beer.  But  it  seemed  to  him  at 
hast  possible  that  the  fusel  oil  difficulty  might  be  overcome 
by  using  a  pure  yeast  which  would  not  produce  fusel  oil. 

Mr.  1".  H.  Perry  Coste  wished  to  mention  a  fact  bearing 
upon  Dr.  Rideal's  remarks,  which  hid  fair  to  become  a 
factor  of  great  importance  in  the  manufacture  of  alcoholic 
drinks.  The  author  had  referred  to  the  fact  that  whisky  of 
a  different  flavour  was  produced  according  as  one  employed 
a  grape  yeast  or  a  beer  yeast.  A  great  deal  of  work  had 
recently  been  done  in  that  direction  on  the  Continent,  the 
result  of  which  was  to  show  that  if  the  grape  skins  were 
sterilised  so  as  to  destroy  the  common  organisms,  and 
were  then  inoculated  with  a  growth  from  the  grapes  used 
for  the  manufacture  of  special  highly -flavoured  wines,  the 
effect  was  that  the  bouquet  and  flavour  of  the  commoner 
wine  were  indistinguishable  from  those  of  the  high-priced 
wines  made  from  the  special  grapes.  It  would  therefore 
appear  that  less  importance  attached  to  the  material  from 
which  the  beverage  was  made  than  to  the  cultivation  of 
those  special  ferments  which  would  impart  to  it  any  flavour 
which  might  be  desired. 

Mr.  C.E.Cass  AX  inquired  whether  the  author  was  prepared, 
or  hoped  soon  to  be  prepared,  to  give  some  working  definitions 
of  brandy,  whisky,  and  other  spirits  of  a  more  satisfactory 
character  than  those  at  present  existing.  Public  analysts 
at  present  worked  under  considerable  difficulties  in  con- 
sequence of  the  want  of  clear  and  sufficiently  full  definitions 
in  regard  to  substances  of  that  kind.  He  thought  that  he 
hail  caught  some  sort  of  new  definition  in  the  author's 
remarks  in  relation  to  brandy,  but  it  would  be  most  desirable 
if,  as  the  result  of  his  valuable  work  on  the  subject,  he  could 
give  such  extended  definitions  as  would  be  satisfactory  from 
a  legal  as  well  as  a  scientific  point  of  view.  There  was  a 
great  tendency  on  the  part  of  those  who  for  various  reasons 
were  desirous  of  dealing  severely  with  the  sinning  publican, 
to  attack  him  on  the  ground  that  he  distributed  among  a 
poor  population  an  immense  quantity  of  "  poisonous  "  stuff, 
and  when  that  common  statement  was  analysed  down,  it 
was  generally  found  to  mean  that  he  was  a  distributor  of 
that  ill-defined  substance,  "  fusel  oil."  But  it  was  becoming 
obvious  that  the  popularly  -  accepted  notions  about  this 
substance  were  erroneous.  It  might  be,  as  Mr.  Wanklyn 
had  said,  that  there  were  special  substances  in  spirit  which, 
although  in  minute  amount,  might  account  for  the  peculiarly 
injurious  effects  which  were  not  due  to  ethylic  alcohol.  But 
that  also  was  a  loose  statement,  liable  to  be  misunderstood, 
and  to  be  used  with  as  little  justice  and  accuracy  as  the 
fusel  oil  theory.  He  would  like  to  ask  Mr.  Allen  whether  he 
had  attempted  to  separate  from  any  of  the  spirits  with  which 
he  had  dealt  recognisable  amounts  of  a  pure  amylic  alcohol. 
This,  while  very  difficult,  if  successfully  carried  out,  was  the 
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cmlv  way  of  obviating  the  estimation  •  ■!  other  substa 
amylic  alcohol,  although  ii  was  perhaps  hardly  worth  the 
trouble. 

Mr.  Ai.i  tat,  in  reply,  said  that  he  was  glad  to  have 
able  to  make  use  that  evening  of  a  process  which  originated 
in   part  with  Mr.  Wanklyn,  namely,  the  process  of  lin 

,,     Hi  and  Mr.  Chapman  were  the  Brsttoworkon 

the  oxidation  of  ethers,  and  they  now  therefore  had  | 
new  application  of  that  method  which  had  for  so  longa 
assisted  their  investigations.     He  was  very  glad  to  find  that 

M,    Sam  il'l  confirm  his  opinion  as  to  the  innocuous 

charactei  ol  fusel  oil.  Ii  was  far  more  probable  that  it  was 
the  whisk]  itself  rather  than  the  minute  proportion  of  fuse] 
oil  which  it  contained  thai  'li<l  the  harm.     M 

himself  were mod  some  years  ago  in  the  invest 

of  "pot-ale,"  to  which  Mi.  Cross  bad  referred,  and  they 
preset   -  ollection  of  the  product. 

With  respect   to  the  vinegar  product   mentioned  by  MS 

would  like  in  know  its  actual   source,  for  he 

knew  that  some  so-called  "vinegai   essence  "  was  sold  now 

,,,■,1  sii  pei  acid  Savoured  with 

acetic  ether,  and  was  clearly  a  factitious  product. 

Mr.  I' ->-  said  that  it  was  a  real  mall  vini 

Mr.  Ai.i  in.  continuing,  said  that  with  regard  to  the 
observattona  which  bad  fallen  from  Mr.  Greenlees,  it  might 
be  taken  foi  granted  thai  "pot-ale"  contained  a  sufl 
proportion  of  nitrogenous  bodies,  peptones,  &c,  to  make 
it-  application  to  the  soil  beneficial  He  believed  that 
Mr.  Coffey,  Jan.,  was  present  during  Dr.  Squire's  remarks, 
and  he  regretted  thai  they  had  aol  had  the  advantage  of  a 
few  words  from  him.  The  Coffey  still  was  wonderfully 
scientific,  bul  it-  action  would  be  more  perfect  it  arrange- 
ments were  made  enabling  one  to  take  "tl  the  top 
products, as  pointed  out  by  Dr.  Squire.  They  .In. v.'  the 
process  to  an  extreme,  and  therefore  volatilised  from  the 
wash  the  whole  of  the  amylic  alcohol  present;  whereas  in 
the  "  pot-still "  the  wash  was  never  entirely  exhausted  .•! 
alcohol.  m   tl"'   latter  case,   the  process  was 

conducted  fax  more  slowly,  and  the  conditions  being  so 
different,  it  by  nomeans  followed  thai  all  the  amylic  alcohol 
passed  into  the  whisky,  some  ..!'  it  probably  being  left  in 
thcspenl  lees  and  pot-ale.  Dr.  Squire  had  had  the  advan- 
.  of  working  on  much  larger  quantities  than  he  had,  and 
the  investigations  which  he  had  described  were  extreme!} 
interesting,  especially  the  fact  thai  of  the  total  impurities 
in  1,000  litres  of  whisky  only  one-fourth  consisted  of  mm  lie 
alcohol.  Hence,  to  oxidise  all  tl"-  extractable  h 
together  in  chloroform  solution  was  a  faulty  method  ..f 
work  in);,  and  one  thai  should  be  avoided.     Hemighl  ri 

thai  a  i" ■«  i ess  foi  asci  rtaining  tl"'  proportion  of  amylic 

alcohol  had  recently  been  proposed  b)  Mdller.  It  consisted 
in  keeping  back  the  aldehydes  with  aniline,  phosphate  and 
treating  tin-  distillate  with  sulphuric  acid,  which  gave  a 
coloration  which  was  supposed  to  correspond  to  the  amylic 
alcohol  or  othei   highi  present.     He  had  tried  the 

process  and   found  ii  useless,     riven  with  a   proportii 
0*2  per  cent,  (which  was  ten  times  as  much  as  the) 
have)  the  colour  was  indefinite.     He  then  t   no 

confidence  in  that  process  al  present.     With  regard  to  the 
statement  about  prop) I"  alcohol,  I"-  was  glad  thai  Dr.*" 
had  isolated  thai  bod)  from  whisky.     The  same  thing  had 
also  been  dom  I  ny.     The)  wen    in    the    hub 

thinking  of  amylic  alcohol  and  butvli  present  in 

■pirita  because  thej  made  themselves  evident  in  the  fusel 
oil.  I. iii  ill.  lowi  i  bomolo)  pinan 

hi. I  found  il  to  l»  tl"  mostdifficull  of  all  known  subtil 
to  dehydrate.  A  bydrati  ol  propyl  alcohol  existed,  which 
bad  practically  tl"  same  boiling  point  as  ethyl  alcohol,  and 
a-  ill.  lasl  tract  of  water  would  stick  t..  the  propylic 
alcohol  and  reduce  it-  boiling  poinl  to  thai  of  i  th)  I  alcohol, 
the  separation  ol  tl".  two  Lv  fractional  distillutiot 
extremely  difficult  No  wondi  r,  then  fon  .  thai  one  did  not 
isolate  it  by  thai  method,  though  con  the  alcohols 

into  the  iodides  or  bromidi  s,  and  fractionation  of  ihi  - 
more  promising.     II"  bimsell   had  made  some  cxpvi 
to  show  tl"'   presenoe  of   propylic  alcohol  in  spirits  by  a 
process  suggested  by  Mr,  Hchncr,  bul  be  had  nol  succeeded 


in  tinditif:  aoy  sensible  quantity  ol  propylic  alcohol.  That 
brought  him  to  Mr.  Hehner's  question,  as  to  whether  In 
hail  verified  tin-  accuracy  of  tl"-  oxidation  process.  II.-  had 
taken  pure  amylic  alcohol,  dissolved  it  in  a  large  quantity 
of  proof  spirit,  shaken  the  diluted  liquid  with  chlorofom 
or  tetrachloride  of  carbon,  anil  had  got  an  amount  of  vali 
acid  equal  to  iron,  '.'."i  to  100  per  cent,  of  the  amylic  alcohol 
..ilk  taken.  He  bad  then  fore  no  doubt  of  the  accuracy 
ie  process  when  carefully  conducted,  but)  as  already 
stated,  he  preferred  tetrachloride  of  carbon  to  chloroform 
for  several  practical  reasons.  Dr.  Kideal's  suggestion 
as   to  use  of   chloride  of  carbon   in    Rose's  process  was 

a   i t    interesting   one,  and    he   should    like   to   try   its 

\-  in  the  proportion  ol  fusel  oil  in  the  whisky 
produced  in  different  districts  he  could  "i\c  no  infor- 
mation l  ers  who  had  been  bo  kin.l  as  to  supply 
him  with  samples  would  hardly  thank  him  if  he  stated 
that  ilieir  whisky  happened  to  have  two  or  three  more 
grains  of  ..hoi  per  gallon  than  other-.  The 
:  Savour  referred  to  by  the  next  speaker  was 
certainl)  interesting;  and  in  connexion  with  it  he  might 
dt-distillers  regarded  the  water  they  used  as 
an  important  factor  in  producing  the  characteristic  Savour 
of  their  whisky.  With  regard  to  Mr.  I  assal's  remark-,  a 
Parliamentar)  Committee  was  now  sitting  to  decide,  am 
other  point-  relating  to  spirits,  the  question  of  definition. 
It  was  however  very  difficult  to  formulate  an  accurate  ami 
acceptable  definition.  He  himself  had  proposed  to  define 
whisky  as  a  spirit  made  from  fermented  grain  (malted  or 
unmalted)  in  a  pot-still.  Hut  that  definition  e\.  tinned 
altogether  the  product  of  the  patent  -till :  ami  whether  thai 
wa-  desirable  remained  to  be  seen.  The)  could  distinguish 
pot-still  whisk)  by  mean-  of  the  furfurol  tost,  bul  bow 
w.ie  the)  to  find  the  patent  -till  whisky  or  silent  spirit? 
It  would  he  useless  to  have  a  definition  if  they  could  not 
make  use  of  it. 


Meeting  held  on  Monday,  April  6th,  1(191. 


MR.     Ili  ItKIt    IN    111!     .11  LIB. 


ON  THE  VOLUMETRIC  ESTIMATION  OF 

AI.I    M1NA. 

.   i  i  \..i . 

A    i-M'iii    bearing   the   above   title  has    been   read  al  the 

..iii-     l don  Section  of  thi  Socii  tj  ..t   Chi 

Industry,  on   1. 1. man  16th.     Prom  the  first   report  which 

thai  papei  through  the  "  Chemical  Trade  Journal" 
ol  Pebruar)  28th,  I  saw  thai  the  author-,  Messrs.  Croat 
ami  Bevan,  perform!  d  titrations  before  the  meeting  in  order 
I.,  show    thai  the  statements  made  by  me  were  erroneous. 

i  from  the  discussion  as  it  is  reported  in  the  Journal 
of  the  -  elf,   the)    -.em   to   have  succeeded,  one 

gentleman  going  as  far  as  to  sa)  thai  "  the  evidence  brought 
w.i-,  iii  his  opinion,  bo  conclusive  thai  it 
admitted  of  no  discussion."  Other  gentlemen  present 
appear  to  have  suggested  as  a  cause  of  my  cm 
conclusions  that  1  wa-  probably  colour-blind,  and  could  not 
distinguish  the  colour-change  with  methyl  orange, 

I  am  sorry  I  cannot  admit  any  defect  as  to  colour  vision, 
a-  I  am  really  not  colour-blind.  I  have  now  lectured  foi 
its  mi  colouring  matters  and  dyeing,  and  I  am 
considered  a  very  fair  judge  of  delicate  tints.  I  have  for 
32  years  worked  in  volumetric  analysis,  anil  I  bonestij 
believe  thai  my  accuracy  and  that  of  m)  co-operators  may 
irdedasui peachable  in  the  working   out  of  new 

gravitj     tables   for    sulphuric,   hydrochloric,    ana 
mine  acid,  where  we  ultimately  attain..!   t<>  an  accui 
^  ..     l.a-t.    not    lea-t.    the   very     indicator    in    question, 
inethyl-oiaiiL'e.  ha-    l.e.n  tir-t    introduced    into   -eie, 

it-  uses  have  been  worked  om  by  myself.     Thousands  of 
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other  titrations  have  been  made  by  myself  or  under  my 
eyes  with  that  indicator,  which  owes  its  very  name  to  me 
(formerly,  when  it  was  used  as  a  dye,  it  was  called  by 
various  partly  misleading  names).  "There  is,  thus,  uo 
excuse  whatever  for  any  blunder  I  may  have  committed  in 
that  direction  on  the  score  of  colour-blindness.  Moreover, 
all  my  assistants  and  co-operators  must  have  been  equally 
colour-blind,  which  is  not  a  very  likely  assumption. 

It  may  be  said  that  Messrs.  Cross  and  Bevan  have 
demonstrated  the  correctness  of  their  views  by  performing 
titrations  in  the  presence  of  the  meeting.  But  have  they 
really  done  that  ?  I  think  not,  because  actual  proof  can  be 
afforded  only  by  the  most  careful  following  up  of  the 
operations  in  the  laboratory,  from  beginning  to  end,  in- 
cluding the  gravimetrieal  determinations.  Nobody  could 
have  suspected  from  the  outset  that  Messrs.  Cross  and 
Bevan  did  not  obtain  a  change  of  colour  at  some  point 
which  seemed  to  them  to  prove  the  correctness  of  their 
views  ;  and  if  they  were  wrong  (as  I  believe  they  are),  the 
fault  must  have  been  in  some  constant  source  of  error,  over- 
looked by  them,  and  hence  repeated  in  their  titrations 
before  the  meeting  as  well.  Where  that  fault  may  have 
been  I  can  only  guess,  but  if  that  guess,  as  1  shall  later  on 
indicate,  is  wrong,  that  detracts  nothing  from  the  force  of 
my  own  observations,  since  it  cannot  be  my  duty  to  point 
out  possible  sources  of  the  error  to  which  my  critics  were 
liable. 

The  impurity  of  some  samples  of  methyl-orange  found  in 
commerce  was  also  adduced  by  some  of  the  speakers  as  a 
possible  explanation  of  the  discrepancy  between  our  results ; 
but  there  is  really  nothing  in  that.  It  is  true  that  some  of 
the  methyl-orange  of  commerce  is  largely  adulterated  with 
dextrin  or  similar  matters  ;  but  this  does  not  in  any  way 
account  for  the  above  discrepancies  a-  pointed  out  by 
Mr.  Gross  himself.  My  own  methyl-orange  was  prepared 
in  my  own  laboratory,  and  is  a  perfectly  pure  crystalline 
body ;  but  the  rather  impure  sample  sent  to  me  my  Messrs. 
Cross  and  Bevan  gave  exactly  the  same  results  as  my  own; 
it  was  only  necessary  to  employ  a  little  more  of  the 
indicator. 

As  1  was  not  present  at  the  meeting,  Messrs.  Cross  and 
Bevan  could  not  be  controverted  by  me,  hence,  probably, 
the  audience  were  impressed  by  their  contention.  I  desire, 
therefore,  to  justify  the  position  I  have  taken  now. 

The  controversy  turns  upon  the  point  whether,  in  titrating 
alumina  with  methyl-orange  a  permanent  pink  shade  appears 
wheu'the  ratio  :  3  H2S04  to  1  ALO:„  or  rather,  when  the 
ratio  :  5  H:S(  )t  to  2  AUG.,  is  obtained,  the  latter  being  the 
contention  of  Messrs.  Cross  and  Bevan. 

That  on  titrating  solutions  of  sodium  aluminate,  the  point 
of  saturation  is  reached  when  the  proportion  of  3  H2S04  to 
1  A1.,0;)  has  been  obtained,  had  been  the  general  opinion 
before  Messrs.  Cross  and  Bevan  published  their  paper.     And 
that  opinion  was  not  a  mere  assumption,  but  the   result   of 
experimental  investigation.     The  above-mentioned  ratio  has 
been  found  for  methyl-orange  by  Mr.  B.  T.  Thomson,  whose 
work  on  indicaaors  is  acknowledged  to  be  of  the  first  order 
(Cheni.  News,  47,  135).     Exactly  the  same  was  found  for 
tropaeoliue,   00,  by  K.  J.  Bayer,   whose   paper  was   men- 
tioned by  Messrs.  Cross  and  Bevan  themselves  in  their  first 
publication.     They  knew  that  paper  only   indirectly  ;  had 
they  seen  the    original  (Zeits.   f.  Aual.  Chem.  1885,  542) 
they  would  have  found  that  his  results  accord  with  the  above 
ratio.     So  did  mine,  obtained  with   methyl-orange,  as  pub- 
lished in   the  Zeits.  f.  angew.  Chem.  1890,  227.     Moreover, 
it   has  been  frequently  proposed  to  titrate  any  free  acid 
present  in   commercial   sulphate  of  alumina  by  means   of 
standard  alkali  and  methyl-orange,  which  would  be  clearly 
impossible  if  the  last-mentioned  indicator  showed  a  change 
at  the  ratio  5  H;S04  to  2  ALO ,.     I  must  emphatically  insist 
on  the   point  that  before  Messrs.  Cross  and  Bcvan's  paper 
there   had    been    a    consensus   omnium    as    to   the    ratio 
3  H:S04:  1  A1.,03. 

It  is  true  that  those  gentlemen  allege  that  M.  Blondel 
agreed  with  them,  according  to  a  foot-note  in  a  French 
journal.  But  I  have  already,  in  private  correspondence 
with  them,  proved  that  they  are  labouring  under  a  mistake 
in  that  matter.  M.  Blondel  did  nothing  but  abstract  the 
above-mentioned   paper   of   Bayer's ;  that     he    made    any 


observations  of  his  own,  that  these  observations  were  made 
with  litmus  and  methyl-orange,  and  that  they  agreed  with 
the  ratio  5:2,  is  simply  a  gratuitous  assumption  not 
warranted  by  the  journal  in  question.  And  even  if  it  were 
true,  it  would  be  useless  for  our  controversy,  as  certainly 
not  a  single  analysis  of  Blondel's  is  quoted  anywhere  iii 
figures. 

As  we  must  dismiss  M.  Blondel  from  consideration  in 
our  case,  we  come  to  the  paper  by  Messrs.  Cross  and  Bevan 
published  in  the  Journal  of  this  Society,  1889,  253,  in' 
which  there  is  just  one  line  on  the  estimation  of  sodium 
aluminate,  and  one  analysis  bearing  upon  that  matter  which 
formed  the  subject  of  my  short  communication  mentioned 
above,  in  which  I  overlooked  that  line  and  that  analysis. 

When  1  became  aware  of  their  paper,  I  at  once  set  about 
going  over  the  ground  again,  and,  in  order  to  eliminate  any 
personal  errors,  I  caused  my  demonstrator,  Dr.  Key,  to  do 
the  same  without  any  bias  whatever  one  way  or  another. 
Our  results  have  beeu  published  in  the  Z.-'its.  I  angew' 
Chem.  1890,  293.  A  solution  of  pure  sodium  aluminate 
was  analysed  both  gravimetrically  and  voluinctrically.  By 
the  first  method  we  found  2  ■  820—2  •  816  ;  that  is  2  •  818  grms. 
AloO:1  per  litre.  A'olumetrically  we  consumed  for  10  cc! 
solution  in  eight  tests  from  10-53  to  10-69,  on  the  average 
10-60  cc.  of  decinormal  acid  up  to  the  ]  jint  where  phenol- 
phtalein  was  decolourised,  and  in  14  tests  from  27-10  to 
27-7,  on  the  average  27-19  cc.  decinormal  acid  to  the  point 
where  methyl-orange  gave  a  permanent  pinkish  tint.  Half 
of  the  tests  were  made  with  standard  hydrochloric  acid,  the 
other  half  with  standard  sulphuric  acid,  as  detailed  in  the 
original.  Deducting  10-60  from  27-19,  we  obtain  for 
alumina  16-59  cc.  This,  multiplied  by  the  factor  0- 001  7, 
corresponding  to  the  ratio  3  H2S04:  1  ALU.  yields  2-8203 
cc,  which  agrees  very  well  indeed  with  the  gravimetrieal 
figure  of  2-818.  If  we  had  applied  Messrs.  Cross  and 
Bevan's  factor  =  0-00212,  we  should  have  obtained  the 
impossible  figure  3-517  for  the  alumina  present.* 

In  the  course  of  our  work  we  found  an  important  fact, 
subsequently  completely  confirmed  by  Professor  Treadwell 
and  Mr.  Hauptli  (see  below).  We  'observed  that  at  the 
ordinary  temperature  the  action  of  the  acid  was  very  slow. 
The  pink  colour  appeared  long  before  it  was  due,  but  it 
vanished  again  after  a  certain  time ;  when  more  acid  was 
added  the  same  process  repeated  itself  over  and  over  again  ; 
but  at  last  a  point  came  when  the  pink  colour  remained 
permanently,  and  this  point  was  evidently  the  end.  of  the 
reaction.  Especially  when  this  was  near  it  took  sometimes 
half  an  hour  or  more  after  each  addition  to  make  sure 
whether  the  colour  was  permanent  or  not.  As  I  noticed 
that  this  time  was  greatly  lengthened  on  a  day  when  the 
laboratory  was  badly  heated,  I  tried  the  opposite  measure, 
viz.,  heating  the  liquor  to  about  40°  C.  (not  above  this, 
because  methyl-orange  acts  badly  with  hotter  liquids),  and 
I  now  found  that  at  that  temperature  the  process,  formed \ 
almost  useless  on  account  of  its  being  so  very  tedious,  was 
quite  as  expeditious  as  any  ordinary  titration.  We  there- 
fore advised  working  a  little  above  the  ordinary  temperature ; 
but  the  final  results  are  identical  in  both  cases,  if  enough 
patience  is  employed. 

Probably  that  is  the  explanation  why  Messrs.  Cross  and 
Bevan  (as  well  as  their  co-operators)  obtain  erroneous 
results  ;  they  work  at  the  ordinary  temperature  and  they 
do  not  wait  long  enough  for  the  pink  shade  to  fade  away 
again,  and  they  are  thus  led  to  believe  that  the  point  of 
saturation  comes  earlier  than  it  does  in  reality.  Whether 
that  is  the  case,  or  whether  the  error  they  commit  is  some- 
where else,  I  cannot,  of  course,  say  with  any  degree  of 
certainty. 

My  paper  led  to  a  somewhat  extended  correspondence 
between  Messrs.  Cross  and  Bevan  aud  myself,  and  to  fresh 
experiments  on  my  part,  which,  however,  did  not  bring  my 
own  and  Dr.  Key's  work  nearer  to  that  of  Messrs.  Cross 
aud  Bevan. 

1  will  quote  our  new  results  (not  yet  published,  but 
communicated   to   them).     The   same   solution   of   sodium 


*  We  employ  the  atomic  weight  -27-1,  quoted  as  nearest  the  truth 
in  Ostwttld's  standard  treatise. 


Ifi 
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oluminate  which  w.-  haii  employed  before  was  again  tested 
by  Dr.  Key  and  myself,  both  of  us  checking  all  n 
Bui  whilst  formerly  ire  had  been  working  in  the  manner 
published  in  my  former  paper,  viz.,  heating  the  liquid  to 
about  40  C.  and  titrating  il  directly  with  standard  acid  tail 
the  tir-t  pinkish  shade  permanently  remained  (when  working 
in  the  cold,  tlii-  would  take  many  hours,  whilst  at  about  10 
t|„.  ,  mild  be   made   in  a  few  minutes),  we  now 

operated  as  described  by  Messrs.  Cross  and  IS.--.au,  viz., 
adding  a  slight  excess  of  standard  acid  and  retitrating  with 
caustic  soda,  1  ••  >t  1>  at  the  ordinary  tempt  rature.  I  >ui  former 
experience  hadtaughl  us  thai  we  should  gel  entirel)  wrong 
ri., ul,,  ;f  Wl  :  at  once,  and  wc  therefore  allowed 

tl„  acidified  liquid  to  stand  for  24  hours  before  retitratir/g 
with   caustic  soda.     The    result    was    the  same   as   before. 

W Iiil- '  '■  •'•    li:"'    '"'''"    •"'  ''"  C('- 

for  phenolphthaleln  and  27*16  cc.  foi    methyl-orange,   the 

,„.w   tests   required    27-10,  27-10,   27;12,   27-18,   that   is 

cxactl;    i-  before.     In  a  further  experimenl   we  purpose!*, 

at   once,  as   Messrs.  >  ross   and   Bevau  do,  and 

lumed  onl)  26-68  j  but  this  result  was  evidently  wr 

the  alumina  d  did   not   dissolve   immediately, 

thus  proving  the  -  of  that  way  of  proceeding. 

this  result  is  Fai  above  that  which  Messrs.  Cross 
and  Bevan's  theorj  would  have  required,  viz.,  24-37  cc., 
and  I  '-anno!  Inn  ascribe  their  low  results  to  anything  but 
chance  errors  repeating  themselves  in  about  the  same 
manner  owing  to  the  Bame  imperfection  of  manipulation. 

A  little  later  we  ■•  om  Messrs.  Cross  and  Bevan  a 

sample  of  the  methyl-orange  used  bj  themselves,  and  we 

went  e  more  into  the  matter.      We  first  repeated  the 

gravimetrical  estimation,  and  found  exactly  as  mnch  alumina 
in  cur  solution  as  before,  viz.,  in  10  cc.  0-1129  (formerly 
0-1128)    grm.    Al.n..      On    titrating    10   cc.  of   the    same 

tion,  27-16  cc.   decinormal   aeid   was   used,  deduct 
10-60  for  the  aeid  consumed  with  phenolphatbleTn    ■•  ■    havi 
16-56  for  10  or  66-24   Fot   10  cc.,  or,  multiplied  by  0-0017 : 
0-1126  \l  0  .  exactly  as  much  a-  bj  gi  ivimetrical  analysis, 
and  again  confirming  our  theory.     We  also  made  a  p 
metrical  analysis  ol  'l"-  soda  contained  in  our  solution  of 

sodium  aluminate,  and  Found  this  to  agn xactly  with  the 

I  consumed  in  the  phenolphthaleln  test ;  thus  leaving  no 

shade  of  doubt  thai  the  difference  between  the  two  titrations 

red  entirely   to  alumina,  and  that   the  methyl-orange 

indicated  the  point  when  the  compound  AI.(Si),)    had  been 

formed. 

Uthough  1  was  (and  am)  positively  sure  thai  no  mistake 
w.i*  possible  in  l>r.  Key's  and  mj  work,  I  could  not  but 
admit  thai  anj  outsiders  would  accord  equal  credence  to 
two  such  able  chemists  as  my  honourable  antagonists  in  this 
rsy.  It  was  clear  that  a  third  part]  would  have  to 
be  called  in  as  umpire.     I  tted  tin-  affairto 

Dr.  Treadwell,  professoi   ol  tuistrj  and   head 

the  analytical  laboratoi  y  at  the  Zurich  Polytechnic  Scl I, 

a  former  pupil  of  Bunsen's  and  \  ictor  Meyer's  (in  company 
with  rhom  li'p  has  published  an  excellent  manual  of 
qualitativi  Professor  Treadwell  has  trained  manj 

hundreds  of  chemists  in  all  the  subtleties  of  anal]  sis,  and  i- 
daily  working  in  that  field  with  fullest  assiduit]  ;  he  is 
universal!)  acknowli  &  ■  I  of  conscientiousness 

in  hi-  work,  and  I  knon  of  no  analyst  in  Europe  whose  skill 
and  carefulness  were  superior  to  his.  Professoi  Treadwell 
at  mj  request  kindl]  consented  to  investigate  tin-  matter  in 
an  entirely  independent  manner,  taking  merely  the  published 
■  ta  into  consideration,  In  ordei  to  exclude  anj  chanceof 
,.r  on  In-  pari  in'  associated  himself  with  an  advanced 
student  of  In-.  Mr.  Hiluptli,  who  worked  under  hi-  eye* 
Kvcn  single  weighing  was  checked  bj  both  of  them,  and 
tho  titrations  were  pcrfonncd  bj  em  independently 

man)  times  over,  and  absolutely  independent!}   of  myself. 

The  following  i-  a  faithful  translati f  the  report  made  to 

me,  in  which  I  ban  oul  tin  details  of  weighings 

and  titration-,  not  t . ,  make  tin1  matter  loo  lengthy: — 

\  solution  ol  sodium  aluminate  was  mad.'  bj  dissolving 
0-5182  grm.  aluminium  metal  in  about  9  gnus. pure  caustic 

,  in  id.'  from  sodium.  Tin-  solution  was  filtered  ami 
diluted  to  500 ee,    25  dulated  with  IfCl, evaporated 

ii \m--.  filtered  from  the  silica,  the  alumina  precipit  itod 


with  ammonia  and  tin-  soda  estimated  in  the  filtrate  as  Natl. 

Besnlts  of  two  parallel  analyses:  — 

Mi-ni,      Per  Litre. 


0-0005    |    0-0006 

\    "  "-"i;i        0-0478 

\   <     0-8186        0-8180 

"I! 


•  i-ootii.-.  0*092 

0-0475  raoo 

0*6138  -; 

1 


lor  tin-  titration-  50  cc.  of  the  above  solution  was  diluted 
to  200,  and  20  cc.  i  5  cc  ol  the  original  solution)  taken 
For  each  test,  The  titrations  were  made  with  sulphui 
hydrochloric  acids,  both  of  them  very  nearly  decinormal 
an,l  exactlj  standardised,  and  the  temperature  was  betwoen 
jo  and  .in  ('.,  too  much  time  being  consumed  when  working 
at  a  lower  temperature. 

A.—  I  1 1  a  Mi"N-    »  irn    >i  i  phi  no     A.  to. 


Phenolphthaleln. 

il-tir-iiicv. 

21-0 

26*8 

;i-ii 

2i->-:.2 

ji  n 
21-0 

20*1 

st-o 

26*8 

2111 

2S*  1- 

■.'111 

M-S 

21*09. 

28*49 

'.'in; 

2.;  in 

'Jl'" 

26*5 

21U 

46-81 

21-u 

26-50  =  8-80  lor  M  ■". 

1,000 cc  hi  in.-  contain  tr.-r:.:;  N'aOH. 

1*8902  LliO,  (Dutor  0*0017). 

B.— Titrations  with  Htdrocmokn    A.m. 


Phenolphthalem. 


M.lhvlOnins-., 


{20*99 
(0'90 
90*00  98  1" 

f 

Hauptli -J 

L  20*92 

M'41 

B'BO 

Tin-  t-TaOB 

1-stii  41,0-  (factor  0*0017). 

i ..  n. -ml  r<--ult  : — 


TitnUini 

.Ml,     II     -II, 


\  lOIl 

1     •! 


10*798 

1  '900 


16-788 


TitrHliiiK 
with  Itri. 


10*797 

1-870 
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This  is  altogether  confirmatory  of  the  factor  0-0017  used 
by  all  previous  observers  and  by  myself. 

With  Cross  and  Bevan's  factor  =  0-00212  the  impossible 
figure  2  ■  344  for  A1„03  would  have  come  out. 

Since  in  Treadwcll  and  Hauptli's  experiments  the  soda  as 
well  as  the  alumina  were  estimated  gravimetric-ally,  and 
Bince  this  estimation,  as  proved  by  the  above  figures, 
entirely  agrees  with  the  titration,  it  is  impossible  to  assume 
any  error  in  their  volumetrical  estimation  of  the  soda  which 
would  have  influenced  that  of  the  alumina.  Their  analyses 
therefore  confirm  the  results  of  all  previous  observers, 
according  to  which  the  change  in  the  colour  of  methyl- 
orange  occurs  when  3  HsS04  has  been  used  for  1  A1.,03,  and 
they  are  a  conclusive  refutation  of  those  of  Messrs.  Cross 
and  llevan. 

I  cannot  imagine  any  other  means  for  arriving  at  the 
truth  ;  I  believe  that  far  more  than  sufficient  evidence  has 
now  been  collected  in  refutation  of  the  conclusions  of 
Messrs.  Cross  and  lievan,  and  1  shall,  therefore,  not  continue 
the  controversy.  If  anybody  still  believes  in  the  ratio  of 
5:2,  I  shall  at  any  rate  have  done  my  part  in  preventing 
what  I  believe  to  be  a  wrong  "  fact "  to  creep  into  chemical 
literature. 

At  the  conclusion  of  their  paper  Messrs.  Cross  and  Bevan 
take  exception  to  my  statement  that  the  silicate  aud 
aluuiiuate  present  in  commercial  caustic  soda  "  in  well- 
nigh  all  practical  cases  acts  like  the  hydrate." 

This  statement,  they  observe,  practically  amounts  to 
saying  that  soda  which  is  already  combined  with  an  acid  is 
as  capable  of  combining  with  other  acids  or  bodies  of  an 
acid  nature  as  the  pure  hydrate,  and  "  this  will  indeed  be 
news  to  the  soap-maker  and  paper-maker."  I  for  my  part 
think  better  of  the  soap-maker  and  paper-maker  than 
assuming,  as  my  honourable  opponents  do,  that  perfectly 
well-known  facts  referring  to  his  trade  are  indeed  "  news  " 
to  him.  He  does  know  that  the  term  "  available  alkali " 
has  always  included  the  silicate  and  aluuiiuate  ;  he  does 
know  that  the  "  acids"  combined  with  soda  in  those  com- 
pounds, viz.,  silica  and  alumina,  are  weaker  than  the 
weakest  of  ordinary  acids,  that  is  carbonic  acid ;  he  does 
know  that,  in  consequence  of  this,  silicate  of  soda 
approaches  to  and  sometimes  exceeds  caustic  soda  in  its 
action  on  fatty  matters  and  other  "  scouring  "  properties, 
aud  that  aluminate  of  soda  is  actually  sold  to  soap-makers, 
who  want  to  "  till "  the  soap  with  alumina,  because  the 
soda  combined  therewith  will  saponify  their  fats  like  the 
hydrate;  he  does  know  altogether  that  for  all  practical 
intents  and  purposes  the  fractions  of  a  per  cent,  of  silica 
and  alumina  present  in  commercial  caustic  do  not  in  the 
least  interfere  with  the  use  of  the  soda  itself.  Or  if  he  is 
really  ignorant  of  the  above,  he  is  not  a  very  learned 
member  of  his  trade,  and  he  ought  to  know  better.  I  am 
content  to  leave  the  judgment  to  third  parties.  Minima  non 
Curat  prfetot'j  and  the  silica  and  alumina  in  caustic  soda 
arc  "  minima." 


Discussion. 

Mr.  E.  J.  Bevan  said  that  it  was  not  his  intention  to 
trouble  the  meeting  at  any  great  length.  The  matter  at 
issue  between  themselves  and  Dr.  Lunge  had  been  more  or 
less  thrashed  out  in  the  various  papers  that  had  been  read  ; 
and  if  any  one  who  was  interested  in  the  subject,  and  had 
occasion  to  perform  such  an  analysis  as  the  estimation  of 
alumina  in  presence  of  caustic  soda,  would  be  good  enough 
to  bear  in  mind  the  conflict  of  opinion  that  existed,  they 
might  try  the  experiment  for  themselves  and  see  who  was 
right  and  who  wrong.  That  would  amply  satisfy  himself 
and  his  colleague.  With  regard  to  Dr.  Lunge's  suggestion 
that  there  was  something  wrong  with  the  methyl-orange, 
that,  as  had  already  been  pointed  out,  could  not  be  the  case  ; 
tor  samples  of  the  reagent  had  been  exchanged,  without  any 
effecc  on  the  results  obtained  by  themselves  and  Dr.  Lunge 
respectively.  It  was  only  fair  to  point  out,  as  Mr.  Mumford 
had  not  mentioned  it,  that  some  of  Dr.  Lunge's  results  had 
been   obtained   at    a    higher   temperature  than    that  which 


Cross  and  Bevan  employed.  It  was  not  relevant  to  the 
question  to  bring  forward  numbers  obtained  in  that  way, 
as  it  constituted  an  essentially  different  process.  With 
regard  to  bringing  in  third  parties  to  investigate  the  matter, 
they  had  got  several  third  parties  to  make  the  examination. 
One  of  them  was  their  own  laboratory  assistant,  who  bad 
never  performed  such  an  operation  before.  They  gave  him 
the  solution  to  titrate  with  phenolphthalci'n  and  methyl- 
orange,  merely  instructing  him  to  add  excess  of  acid  and 
then  titrate  back  again.  They  bad  similarly  got  Dr.  Evans 
to  confirm  their  results.  It  seemed  absolutely  impossible 
that  independent  observers  should  deliberately  and  wilfully 
hit  upon  such  an  extraordinary  reaction  as  the  one  they  had 
obtained  if  it  had  no  foundation  in  fact.  As  he  had  said, 
the  observation  made  by  Prof.  Lunge  at  a  higher  temperature, 
was  irrelevant,  but  he  might  add  that  he  had  tried  the 
experiment  at  the  higher  temperature  and  had  got  results 
similar  to  those  obtained  at  the  lower  temperature.  Still,  in 
his  opinion,  Dr.  Lunge  should  not  have  brought  forward 
such  numbers,  because  they  might  have  given  altogether 
different  results.  He  would  now  leave  those  who  were 
interested  in  the  matter  to  read  the  various  papers  and  decide 
who  was  in  the  right. 

The  Chairman  said  that  it  appeared  to  be  a  repetition  of 
the  old  story  of  observers  differing  simply  because  the 
conditions  differed.  After  all  was  not  "  temperature  "  at  the 
bottom  of  this  ?  When  Prof.  Lunge  next  visited  England, 
he  hoped  that  he  would  pay  a  visit  to  -Messrs.  Cross  anil 
Bevan's  laboratory,  and  discuss  the  matter  with  them  and 
a  mutual  scientific  friend.  The  result  could  then  be  notified 
to  the  Society  through  the  Section. 


Note  by  Dr.  Lunge. 

Having  received  a  proof  of  my  paper,  together  with  the 
discussion,  I  beg  to  point  out  that  the  higher  temperature 
employed  in  some  of  my  and  Professor  Treailwell's  titrations 
does  not  make  any  difference  in  our  contention.  The  results 
obtained  at  30°  to  40'  are  identical  with  those  obtained  at 
15°  C,  but  iu  the  second  case  it  is  necessary  to  wait  a  long 
time  before  the  colour  changes  are  definitely  pronounced, 
and  the  error  may  lie  then:. 


Errata. 

March  number  of  this  Journal,  page  205,  col.  1,  line  14, 
for  "  silver,  nitrate  "  read  "  silver  nitrate." 

Page  206,  col.  1,  par.  3,  line  1,  for  "experiniants  "  read 
"  experiments." 

Col.  2,  Mr.  Veley's  second  paper,  par.  2,  line  5  of  that 
paragraph, for  "  pyrometer"  read  "  pyknometer." 

Ibid,  footnote,  for  "  hydroxybenzoic    acid  "   read  "  hy- 
droxybenzoic  acids." 
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MIt.     V.    NORMA*     I  Ml      IN    Till.    Illllll. 


our  diagram  (this  Journal,  10,  21)  be  referred  to,  it  will  be 
found  thai  for  this  number  of  revolutions  our  own  experi- 
ments show  tii.  •  be  almost  accurate,  even  with 
broad  flames  and  relatively  small  distan 

We  should  be  extremelj  sorry  it'  any  of  our  remarks  have 
in  the  smallest  degree  detracted  from  the  value  of  any  of 
Captain  Abney's  beautiful  researches  on  colour.  He  was 
good  enough  to  show  me  some  of  these  experiments,  and  I 
quite  agree  with  him  in  saving  thai  tin-  revolving  sector  is 
the  only  instrument  which  could  possibly  be  used  in  these 
ttions. 

After  my  experiments  with  Captain  Armey's  sector,  we 
have  no  hesitation  whatever  in  stating  that,  as  he  uses  it,  it 
i»  a  perfectly  trustworthy  instrument,  and  it  certainly  is,  as 
we  always  con  idered  it.  an  extremely  beautiful  device  for 
rapidly  varying  tin-  intensity  of  a  given  beam  of  light. 

There  is  no  longer,  therefore,  any  differ,  nee  .it'  opinion 
between  Captain  Abney  and  ourselves  as  to  the  correctness 
of  out  respective  instruments,  hut  the  Captain  is  not  yet 
satisfied  that  our  photometei   gives  the  true  optical  density. 

As  we  ourselves  know  that  it    does    not,  and  never  held  that 

any  one  (.articular  number  could  possibly  represent  the  tone 
density,  we  shall  have  no  difficulty  in  arriving  at  an  under 
standing  on  this  point,  and  we  have  pledged  our  word  to 
settle  t J ■  i  —  one  remaining  difference  experimentally  in  con- 
junction with  Captain  Abney, 'and  without  any  further 
controversial  publications.  We  designed  our  photometer 
with  a  view  to  making  it  a  substitute  for  chemical  analysis, 
in   order   that    its  readings  should  be  proportional  to  the 

weight  of    silver  deposited,  rather   than  give  the  true  optical 

density,  which,  for  the  purpose  of  our  research,  i«  so  far  ..t 
secondary  importance,  and  our  last  paper  oc  the  relation 
between  positive  and  negative  clearly  shows  that  the  density, 
however  expressed,  will  need  different  corrections  for  different 
printing  operations. 


lill.  Menu:  AND  GREASE-SPOT  PHOTOMETERS. 

Ill     P.    Ill    l:  i  l  l:.    PH.D. 

\Vnii.» i  paying  a  visit  to  Liver) 1  as  judge  of  the  Photo/ 

graphic  Exhibition,  <  apt. on  \l.n.  \  km. IK  spent  afe«  hours 
with  Mr.  Driffield  and  myself  at  Widnes.  He  inspect)  i  om 
instrument  for  measuring  densities,  and  such  other  of  our 
experimental  work  as  we  have  exhibited  before  this  S 
I  shortly  afterwards  took  advantage  of  an  opportunity  to 
paj  a  return  visit  to  Captain  Abney  at  South  Kensington, 
an.l  made  some  experiments  with  his  own  Bector  photomel  ir. 
The  results  of  both  investigations  I  hasten  to  laj  before  the 

Society. 

With  respect   to  the  experiments  which  Captain  Anney 

made  will i  photometei  at  Widnes,  thej  were  confined  to 

in tit-  of  the  densities  of  two   plates,  the   mean 

densities   of   which    wen    respectively    r  l:ic    and    1*918. 
Three  measurements  were  made  of  the  first  plate,  and  six  of 

the   see 1.      Captain     Vbuey's   extreme    readings,   at    as 

different  parts  ol  the  scale  as  possible,  differed  bj  '.'.'.T  per 
cent,  iii  the  first   plate  and   bj  3'6  per  cent,  in  thi 
plate,  i  .-.  the  instrument  gave  a  mean  value  •   1*8  p 

We  have  received  ■  lettei  from  <  aptain  Uraey,  in  which 
In  bi  stows  In-  unqualified  praise  upon  ..ur  instrument,  both 
for  its  handiness  and  foi  the  consistency  of  its  readings.  In 
fact,  tli.r..  i"  ■  .iily.  on.-  point  about  which  he  now  hesitates, 
ami  to  which  1  shall  presently  refei 

The  experimi  nts  mad   a  ithl  l  South  Km 

showed  that,  under  the  condition!  u  to  ipi  i  d  ol   n  volution, 

"I    lamp,   \.\.  an. I  w  , 1 1, in 

il limits  between   which   it  was  tested,  \i/..  with  light 

intensities  ranging  fi I  '..  .'.,.''..  lector  accurately 

with  the  law  ../  ineerst  iquari  qfdistanci 

Whilst  we  ourselves  used  the  sector  under  conditions  in 
which  il  •  maxima,  via.,  with  broad  flames,  and  in 

wi\  close  proximitj  to  the  lamp  and  screen,  Captain   \l.uev 

il".-  the  sector  under litions  in  which  we  have  found  Unit 

the  eiroi   is  verj   trifling,  \i/.,  with  comparatively    narrow 
flames,  i iiderable  distances   between  screen,  sector,  and 

lamp.  and.  more  particularly,  with  a  high  mini 

tions.   Captain  Abney' tor  ha"  two  openings,  and  makes 

upwards  of  1,000  revolutions  per  minute,  which  is  equal  to 
i  speed  of    1,000  revolutions  with  a    single  opening,  and  if 


--  j~«r  tee tctv-i*~ 


Il  liTHER  EXPERIMENTS  ON  THE  INTROD1  <   HON 
(il-   HOME-GROWN  SI  GAR, 

nv  ...   -i  n  v.  K--..MMI  B,   rii.o. 

Whin  1  had  the  honour  of  coming  before  yon  IS  months 
ago  it  was  for  the  purpose  of  describing  the  then  refills  ol 
mi  experiments,  made  with  the  object  of  introducing  int.. 
thi"  country, and  into  Ireland,  the  cultivation  of  beetroot 
with  th.  ol   Bugar  manufacture  a"  i"  at  present  so 

largely    eaine.l    ipon    the  Continent.       From    all    sides  I 

have  received  the  warm."!  ,  neouragement  to  go  on  with  mj 
..lit"  until  thej  are  carried  to  a  practical  issue.  Prom 

all  sides,  thai  is  to  saj  with  one  excepti which  yon  will 

admit  ha"  been  a  Bufficientlj  remarkable  one.  the  farmers  <>t 

ail  pi  ople  in  the  world,  have,  a"  a  class,  bee lifferenl  or 

apathetic,  though    to    this    rule    there    have    been    some 

linn able  exceptions.     Generally  speaking,  however,  thej 

appi.u  to  have  entire!)  failed  to  grasp  any  idea  of  the 
possibilities  nay,  the  certainties  ol  profit  opened  up  bj 
thi"  n.w  branch  of  agricultural  industry .  ontonl 

to  go  on  in  the  old  stereotyped  ways  of  theii   father"  as   it 

the    rai"iiiL'    of   a    really   profitable    new  crop  was   to   them  a 

matter  ol   perfecl   indifference.     Thi"  may  be  conservatism 

or  ii  may  he  disti  u"t  of  anything  in  tin-  nature  of  expe m, 

but  whal  i"  certain  is  that  farmers  on  the  Continent  have 
ever)  reason  to  I..-  satisfied  with  a  state  of  things  which 
leaves  them  without  llritish  competition  in  a  profitable 
industry  in  the  carrying  on  cf  which  thej  are  much  more 
independent  of  tin-  kind  of  weather  thej  have  in  a  season 
than  in  the  case  "f  ordinary  agricultural  operation".  I  nihr 
such  circumstances  it   i"  not.  I  think,  too  much  to  assume 

that  English  farmer"  do  in. I  possess   the  enterprise  of   their 

continental  rival",  ami  one  surprising  evidence  of  thi"  i" 
supplied  by  the  fact  that  I  have  not  had  an  inquiry  for  seed 
or  for  an\  further  particulars  from  a  single  farmer  in 
England.      Prom   Ireland,  on  the  contrary,  I  had  ■ 
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applications,  and  in  a  lecture  1  gave  in  London  to  members 
of  Parliament  on  the  12th  of  last  June  I  was  able  to  say 
that  1  had  seed  in  more  than  50  farms  in  about  20  counties 
in  Ireland.  This  was  in  consequence  of  the  "  Weekly 
Freeman  "  having,  with  my  permission,  published  an  extract 
from  mj'  first  lecture  delivered  here,  and  of  an  intimation 
that  those  who  liked  to  make  similar  experiments  to  mine 
in  1889  could,  by  applying  to  me,  obtain  seed  gratuitously. 

The  names  of  those  who  did  apply  and  who  got  seed  from 
me  1  forwarded  to  Messrs.  Newlands  Brothers,  of  London, 
with  the  very  desirable  object  of  having  the  evidence  of  an 
independent  chemist  with  experience  in  the  analysis  of 
beetroot  as  to  the  quality  of  the  roots.  Messrs.  Newlands 
Brothers  sent  a  circular  letter  to  all  these  farmers,  acquaint 
ing  them  with  this  fact,  yet  in  one  case  only  they  received 
a  consignment  of  roots  which  were  grown  at  Ballyteigue 
Castle,  Kihnore  Quay,  county  Wexford,  and  they  sent  me 
the  results,  which  are  as  follows  : — 

An  average  sample  taken  from  these  17  roots  gave  the 
following  results  : — 

Specific  gravity  of  juice  at  tin    F 1*0745 

Degrees  by  Brix  saccharometer is- hi: 

Quantity  of  suj-ar  in  ICO  parts 14*64 

Quantity  of  non-sugar  in  Inn  parts 3*38 

Including  mineral  matter 1*03 

Quotient  of  purity 81*84 

Weight  of  the  four  roots  with  leaves :  — 

Grins. 

Average  weight  with  leaves 1155 

Without  and  trimmed 837*5 

Weight  of  the  largest  with  leaves 1110 

Weight  of  the  largest  without  ami  trimmed    1030 

Weight  of  the  smallest  with  leaves 1000 

Weight  of  the  smallest  withot  tandtrimmed    714 

Weight  of  the  13  roots  without  leaves,  and  trimmed  in 
grammes  : — 

490,  540,  G20,  680,  780,  840,  850,  870,  900,  930,  1050, 
1140,  1220. 

Average  weight  of  the  whole  17  roots  trimmed  839  gnus, 
(about  29  ozs.). 

With  the  one  exception  of  the  results  above,  we  received  in 
the  majority  of  eases  no  answer  at  all,  and  when  we  did,  it 
was  to  the  effect  that  if  we,  after  supplying  the  seed 
gratuitously,  would  pay  for  the  carriage  of  the  roots  to  mine 
or  Messrs.  Newlands'  laboratory,  they  would  forward  the 
required  number.  The  proposal,  in  fact,  was  treated  as  if 
it  was  one  in  which  I  alone  had  a  pecuniary  interest,  and  as 
if  the  last  thing  in  the  world  to  interest  fanners  was  the 
establishing  of  a  new  and  profitable  agricultural  industry, 
even  when  others  were  disposed  to  go  out  of  their  way  to 
take  all  the  preliminary  trouble  off  their  hands  beyond  that 
of  simply  allowing  the  roots  to  grow  on  their  farms.  The 
British  farmer  in  fact,  with  the  prospects  of  agriculture  at 
their  lowest  point  of  depression,  did  not  seem  to  possess 
even  that  sort  of  gratitude  which  has  been  cynically 
defined  by  Roehefoueould  as  a  lively  expectation  of  favours 
to  come. 

The  very  few  exceptions  to  this  rule  which  I  am  able 
to  name  are  the  follow  ing.  Before  everybody  else  1  have 
of  course  to  name  Mr.  John  Gibbons,  who  with  his  steward, 
Mr.  Meliride,  has  given  me  again  this  year  invaluable  help 
and  assistance,  and  so  has  Mr.  John  Ennis,  of  Ballymitty, 
co.  Wexford,  Ireland,  and  the  following  gentlemen  :  — 

Rathdowu  Union  Workhouse  (Mr.  Jno.  Conway,  agricul- 
turist ),  Loughlinstown,  co.  Dublin. 

Mr.  R.  1'.  Gray,  "Spring  Lodge,  Athy,  co.  Kildare, 
Ireland. 

Mr.  J.  H.  McNaught,  Modreeuy  House,  Cloughjordau, 
co.  Tipperary,  Ireland. 

Mr.  W.  Smith,  Dodsbro',  Lucau,  eo.  Dublin,  Ireland. 

Mr.  J.  Costello,  Graigue  Lodge,  Tuam,  co.  Galway, 
Ireland. 

Mr.  .las.  Watson,  Rose  Cottage,  Portaferry,  co.  Down, 
Ireland. 

Mr.  J.  C.  Mayler,  Harristown,  co.  Wexford,  Ireland. 

Mr.  .las.  Kehoe,  Moortown,  co.  Wexford,  Ireland. 

Mr.  M.  Byrne,  Ballyknock,  co.  Wexford,  Ireland. 


Miss  Richards,  Ballymitty,  co.  Wexford,  Ireland. 

Mr.  F.  Keane,  Listernan  Farm,  co.  Mayo,  Ireland. 

Mr.  Jno.  Jack,  steward,  Pakenham  Hall,  Castlepollard, 
co.  Westmeath,  Ireland. 

Mr.  Mark  White,  Castletown,  eo.  Wexford,  Ireland. 

Mr.  Thomson  Aikman,  ,juu.,  Glasgow. 

Mr.  H.  J.  Mirehouse,  St.  George's  Hill,  Easton-in- 
Gordano,  Bristol. 

Mr.  H.  Halix,  Henley,  Surrey. 

Mr.  A.  Dickson,  c  o  Mr.  Morgan  Mooney,  Rogeison's 
Quay,  Dublin.  Ireland. 

And  I  sincerely  thank  them  for  the  liberal  and  enterprising 
spirit  in  which  they  have  met  me.  I  only  hope  that  it  will 
not  be  long  before  they  are  abundantly  recompensed  for 
any  trouble  or  expense  they  may  have  been  put  to  by  the 
successful  introduction  of  this  beneficial  solution  of  the 
agricultural  problem  of  how  to  enable  English  and  Irish 
farmers  to  make  a  living  upon  their  holdings. 

As  bearing  upon  this  1  may  remark  incidentally  that  from 
the  very  best  authorities  on  the  Continent  I  have  gathered 
the  information  that  the  immediate  result  of  opening  a 
beetroot  factory  in  convenient  proximity  to  the  growers  is 
to  increase  the  value  of  land  by  one-third. 

Before  giving  you  the  results  of  the  experiments  I  made 
last  summer  permit  me  to  indicate  some  of  the  points  which 
have  struck  me  as  capable  of  further  elucidation  in  my 
previous  dealings  with  this  subject.  The  first  point  to 
which  1  wish  In  direct  your  attention  is  that  of  the  selection 
"I  seed,  and  I  have  no  doubt  you  have  wondered  why  I 
have  not  limited  my  experiments  to  one  sort  of  seed. 
Though,  however,  you  are  members  of  the  Liverpool 
Section  of  the  Society  of  Chemical  Industry,  as  I  am 
myself,  you  are  not  agricultural  chemists,  ami  you  will  be 
surprised  to  hear  that  all  the  information  1  have  been  able 
to  gather  puts  the  technical  chemist  decidedty  in  the 
background  so  far  as  the  development  of  the  sugar  industry 
on  the  Continent  is  concerned.  In  this  the  palm  of  merit 
must  decidedly  be  given  to  the,  agricultural  chemist,  who, 
by  incredible  industry  and  inexhaustible  patience,  has 
managed  to  bring  the  saccharine  strength  of  the  beetroot  as 
high  as  that  of  the  best  sugar-cane.  1  call  upon  you, 
therefore,  my  fellow  labourers  in  this  Section,  to  do  honour 
to  achievements  wrhich  claim  your  admiration,  even  though 
you  may  regret  your  inability  to  grasp  for  yourselves  the 
laurels  of  victory.  As  evidence  of  what  has  been  done  in 
France  in  the  way  of  developing  this  cultivation,  pray  note 
the  fact  that  while  in  1881 — -82,  the  yield  of  sugar  per  hectare, 
a  little  over  two  acres,  was  1  ton  Hj.  cwt.,  in  1885—86,  it  had 
risen  to  2  tons  6Jt  cwt. ;  and  1889—90,  to  3  tons  l-,*^  cwt., 
an  actual  doubling  of  the  production  in  the  short  space  of 
10  years.  Pray  note,  too,  that  not  only  has  there  been  an 
enormous  increase  in  the  saccharine  strength  of  the  French 
beetroot,  but  that  this  has  been  accompanied  by  great 
improvements  in  the  machinery  and  manipulative  processes 
of  manufacture.  For  instance,  in  France  in  1881 — 82,  to 
manufacture  one  ton  of  sugar  they  used  17  tons  3-^-  cwt. 
of  beetroot  ;  in  1885—86, 11  tons  8^  cwt.  ;  and  in  1889—90, 
8  tons  Hi  cwt.  I  will  give  you  the  figures  for  each  year 
so  that  you  may  more  clearly  appreciate  the  rate  of 
progress : — 




Average  Quantity  of 

Sugar  produced 

per  Hectare, 

Average  Quantity  of 

Beetroot  used  to  make 

1  Ton  of  Sugar. 

1SS,1— 2 

Tons.  Cwts. 
1    1*2 

Tons 
17 

.  Cwts. 
3is 

ISSi-^ 

1    10,'., 

17 

17--, 

1SS3— t 

1     293'5 

16 

5 

18S4— 5 

i   n; 

15 

0,5 

lss;,— G 

2    IS! 

11 

8,*, 

1SSU—  7 

•-'     1'  ] 

10 

3 

1SS7— 3 

2      3 

'J 

i,\ 

188S— a 

2      7* 

fl 

4i'ii 

iss:i— 90 

3       1  ,''„ 

s 

Uft 
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figures    I    have   taken   from    the    official   figures 
published  bj  the  •  rovcrnment. 

I  will  now  endeavour  to  explain  how  they  have  pr li  d 

.hi  ili.  Continent,  in  order  to  accomplish  these  amazing 
results.  In  doing  this  I  need  not  go  back  to  the  original 
Silesian  beetroot  and  others  which  are  to  day  only  of  historic 
interest,  but  will  direct  your  attention  !..  the  well-known 
contemporary  experts  in  beetroot  cultivation,  Messrs. 
Vilmorin,  Andricux  &  <  o.,  of  Paris,  and  Messrs.  Rabbcthge 
&  Gicscckc,  in  Klein  Wanzlcbch  mar  Magdeburg. 

proceeding  further,    I    may   at   t  >  >  i  —    point    read 
..   letter   which    I    have    received    from    Messrs.    Vilmorin, 
Andricux  &  Co.,  ol  Paris,  on  the  subject  of  the  selection  of 
— 

•■  l>r.  Gustaf  Schack-Sommcr, 
•■  Liverpool. 
"DkabSik,  "  Paris,  Februarj  Llth,  1891. 

"  Wi  have  read  with  great  interest  your  pamphlet 
mi  tin'  introduction  of  the  sugar  industry  into  the  British 
Isles,  and  we  arc  of  opinion  that  il  maybe  successful,  as 
no  climatal  or .  <  ditions  stand  in  the  way  of  its 

development. 

"Although  the  German  beet  seeds  are  of  very  good 
quality  and  widely  used  even  in  this  country,  we  think  that 
it  i-  worth  the  while  to  experiment  with  the  French  strains, 
of  which  we  should  advise  three  as  follows  :  — 

"  1st.  Blanche  am. -lion'  Vilnn 

"2nd.  Kose  trative.  (Early  red-skinned  sugar-beet.) 
This,  if  inferior  to  the  former  variety  in  the  proportion  of 
sugar  ii  contains,  i-  remarkable  in  being  the  earliest  of  all 
known  sugar-beets.  The  leaves  become  quite  flat  on  the 
ground  sooner  than  inmost  kin.!-,  an. I  the  roots  are  n 
for  taking  up  about  the  middle  of  September. 

"3rd.  Francais  a  collet  rose.     (Red  top  sugar-bei 

I   is  nearly  -  rose  trative  in  point 

of  carlincss  and  the  yield  per  acre  would  be  a  good  deal 

r      II.     proporti f  Bugar  would  be  about  25  per 

cent,  below  thai  ol  '  Amcliord  Vilmorin,"  but  the  weight 
ol  roots  per  acre  might  be  above  the  latter  by  one-third  or 
even  more. 

'•  Now  it  i-  aii  important  point  to  secure  the  eo-opei  ition 
of  the  farmers,  and  il  mi^'lit  !>.•  no  bad  policy  to  try 
experiments  with  a  variety  thai  would  give  them  a  fair 
return  in  weight.    The  mots  would  be  paid  Pi  less 

according  to  their  industrial  value,  bul  we  think  the  money 
rctui  I.  to  the  fat  met  would   be  ruthi  r   higher  with  a   I 

K>ts  "i   medium   tjualitj  thin  with  n  fair  crop  of 
\.i \  rich  beets. 

"  \-  no  tax  is  put   upon  sugar  in  the  United  Kii 

all  the  artificial  c litions  established  on  the  Continent   bj 

the   modct  the  taxes  an. I  the  premiums  which 

result  therefrom  are  unknown,  and  the  variety  can  be 
chosen  that  jives  best  satisfaction  to  both  grower  ami 
monufactun 

In   1889  the  roots   grown   from   Klein  Wanzleben    BOed 
iled  bcsl  in  mj  experiments,  and  this  determined   me 

to  investigate  on  the  spot  the  whole  pr --  of  rearing  the 

-, .  ,l  l  nder  the  German  fiscal  system  it  has  been  to  thi 
advantage  of  the  sugar  manufacturer  to  gro«  a  rool  as  rich 

as  | ible  hi  succhariui  ind  this  led  them  to  grow 

verj  small  roots,  The  Klein  Wanzlebcn  people,  however, 
wcrcby  no  means  satisfied  with  this  arrangement,  as  they 
said  that  the  farmer,  being  paid  by  weight,  would  obviously 
be  a  loser  bj  only  growing  small  nch  roots,  Thej  therefore 
took    the  sensible  wa)   out   "i    the  difficulty,  h\   directing 

1 1  .ii  energies  to  the  raising  ..i   n  rool  that  surpn 1  all 

other-  in  the  pcrccntagi  re,  thus  meeting  the 

demands    of    hoth    the    farmi  i  -    and    thi     n 
Messrs,  Rabbcthge  and  Gicscckc  •>    have  been 

rearing  beetroot  seed  fi  .  iind   thai   their  plan   i- 

i,     select    the    mother-seed   beetroots,  i  methods, 

from  the  different  families.     In   1889  nee,  the) 

ti    ti  'i    l,7S  1,800  beel ts,  from  which  Ihej  si  lecti 

oi  e.pial  to  ii- 1  p.  ng   purposes.     It  is 

claimed  for  the  original  Klein  W  inzlchen  r....t-  thai  the;  give 


the  I  atage  of  sugar  per  acre.     I  will  give  here  the 

table  published,  and  furnished  to  me,  bj  Mi  ssrs.  I  itto  Lichl 
and  Co.,  of  the  experiments  of  Professor  Dr.  Maercker,  in 
Emmersleben,  mar  llalhersta.it,  showing  the  comparative 
of  different  kiml-  ,,i  seed  for  sugar  beetroot. 

Messrs.  Otto  l.i.ht  and  Co.  published  figures  in  1886 
showing  the  results  of  experiments  made  by  Professor 
Hr.  Maercker  in  Emmersleben,  near  llalheit-ta.lt.  showing 
strikingly  the  importance  ol  the  proper  choice  of  seed, 


Name. 


Sufrar 
Beel i  per  Acre. 


-       .rin 
the  Beetroot. 


Vilmorin  original  . . 

II         

Dippe 



WanzU  hen  original 

II'  it '   

Dippe 

Sehreil.er 


Ili-  elaborate  calculations,  which  take  into  account  all 
costs,  including  the  manufacture  ami  farming,  Sec,  bdovi  a 
net  profit  pei  thai  year  ranging  from  67.  12*.  to 

IS/.  7s.t  or  a  differen t   W.  15*.     In  Germany  that  year 

275,000  hectares  (  687,500acres)  were  planted  with  -n:;n 
it  amazing  thai  even  anion.,'  these  high 
class  Bceds  the  monetary  difference  for  that  Empire  between 
the  highest  and  the  lowest  would  have  amounted  to 
..'ou/'..,,.  i,, i  each  factory,  on  a  rough  average,  15,0001, 

It  is  the  general  custom  in  t  iermany  that  the  manufactory 
supplies  the  fanners  with  the  seed,  ami  stipulates  how  they 
till,  plant,  ami  manure,  or  they  put  into  their  beetroot 
contracts  a  .  Ian-.-  enabling  them  to  refuse  acceptance  of 
roots  which  have  a  low  saccharine  strength,  ami  paying 
higher  prices  fur  those  that  i  xcel  in  this. 

\i  othi  i  "  port  bj  the  -aine  gentleman  lias  been  used  bj 
Messrs,  Etabbetbge  ami  Giesecke  in  compiling  a  circular, 
which  they  have  Bent  me,  ami  where  the}  show  without 
doubl  that  all  the  sugar  beetroots  descending  from  the  Kli  iu 
cben  root  compare  verj  favourably  indeed  with  those 
.1.  scending  ii those  ol  Mi-  \  '1 tin's  rearing. 


\        Siil;:ii    1;.  i 

,i,  srendinq  ii"iii  tin' 
Vilmorin  Variety, 


I: ■.    .      ii. 




Quantity  ol  sugar  in 

inn  nai 


t'trs.    T..iis.  imis, 
-JIJ.I7       IS         2 


:;s  i; 


I'.  r  i  .ill. 
16-80 


i  na  troni  the 
Klein  Wanslebon 
Variety. 


T t'ut. 

10      ■: 


13-48 


1506 


\ii.i  whal  ha-  been  saiil  of  the  Klein  Wanzlebcn  root 
and  its  descendants,  you  will  perhaps  be  surprised  to  hoar 
thai  I  am  not  at  all  certain  that  it  is  reallj  the  most  suitable 
one  for  our  English  or  the  Irish  climate.     This  i-  hivans,,  jr 

takt  -  a  rather  longer  tun.  !••  gel  ripe  than,  for  instai ,  the 

Vilmorin  root,  which  has  been  reared  in  a  cold  -..il  ami  oil 
cuttings,  ili.-  difference  between  the  i«"  is  almost  si\ 
weeks;  but  then  even  the  Vilmorin  root  can   be   prevented 

from    ripening   by  being   itinnallj    manured  during  the 

summer  months  with  nitrate  of  sodium.  This  was  the 
experience  of  a  friend  of  mine  who  planted  beetroot  seed 
Last  summer  in  t  heshire,  and  who  used  too  much  artificial 

iiiul  stal.le  manure,  ami  who  ^-..i  small  roots  with  .norm 

•e.  which  yielded  the  following  results  on  analysis': — 
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Geo.  Cox,  Esq. 
Grown  in  his  Garden. 


Date  of  Experiment 

Number  of  beetroots  drawn  for  experiment 

Average  weight  with  leaves,  in  grms 

Average  weight  without  leaves,  in  grms.  . 

Largest  root  with  leaves  in  grms 

Largest  root  without  leaves  in  grms 

Smallest  root  with  leaves  in  grms 

Smallest  root  without  leaves  in  grms 

Specific  gravity  of  juice 

Degrees  by  Brfx  saccharoineter 

(  Small 
Quantity  of  sugar  in  100  parts  . . .  -] 

C  Large 

Quantity  of  non-sugar  in  10U  parts 

Quotient  of  purity 


0th    Sept. 
1890. 


15th    Oct. 
1890. 


1,847 

209 

1,757 

2,270 

310 

020 

737 

.. 

108 

.. 

5-8 
6-0 


This  is  a  very  singular,  property  of  nitrate  that  it  keeps 
the  roots  from  ripening,  and,  as  I  have  said  before,  lime, 
phosphoric  acid,  and  nitrate  are  very  useful  and  essential 
manures  for  the  beetroot,  but  they  must  neither  be  applied 
iu  too  large  quantities  nor  at  the  wrong  time. 

Some  friends  of  mine,  who  are  great  authorities  on  this 
question,  wrote  to  me  last  year  after  the  publication  of  my 
paper  that   they  thought  I  had   recommended  a  too  great 


proportion  of  phosphoric  acid,  and  that  they  thought  that 
one  of  phosphoric  acid  to  one  of  nitrate  would  be  nearer  the 
mark.  Whereas  my  proportions  were  two  parts  of  phos- 
phoric acid  to  one  of  nitrate. 

Here  I  may  as  well  mention  bow  the  beetroots  are  chosen 
for  rearing  purposes.  Every  well-shaped  and  proper  sized 
root  is  tapped  with  a  narrow  scoop  similar  to  that  used 
in  taking  a  sample  of  cheese.  The  piece  drawn  is  put  in 
a  glass  filled  with  a  salt  solution  of  a  density  of  from  1 6 
to  18°  by  Brix  saccharoineter.  If  the  piece  sinks,  the  root 
is  deemed  worthy  of  further  trials,  if  not  it  is  placed  along 
with  others  that  are  to  go  through  the  ordinary  processes  of 
manufacture.  Before  being  chosen  for  planting  out  again 
in  the  following  summer,  two  more  pieces  are  bored  out, 
and  one  water  and  one  alcohol  extraction  and  the  usual 
polarisation  made.  With  reference  to  my  experiments  last 
year  I  must  premise  that  Mr.  Licht  recommended  me  to 
try — without,  of  course,  discarding  the  roots  with  which  I 
had  been  so  successful  on  previous  occasions — Vilmorin 
Nachzucht,  and  to  compare  the  results  with  Vilmorin 
original,  using  each  in  equal  proportions,  to  the  extent  of 
30  lb.  per  acre.  I  am  going  to  follow  his  advice,  and  have 
written  to  Messrs.  Vilmorin,  Andrieux,  and  Co.,  for  seed, 
which  they  most  generously  furnished  me  with  gratuitously 
and  also  wrote  the  letter  which  1  have  already  partly  read 
to  you.  This  Vilmorin  Nachzucht  was  reared  by  planting 
Kleiu  Wanzleben  and  Vilmorin  beetroot  for  seed  rearing 
purposes  side  by  side,  and  thee  after  fluctuation  had  taken 
place  pulling  the  Vilmorin  beetroots  out. 

Nov  I  beg  to  lay  before  you  the  results  of  this  year's 
experiments,  aud  to  say  of  the  results  I  obtained  that,  as 
regards  any  comparison  with  Licht's  reports,  his  roots  were 
ripe  while  miue  were  not.  The  point  to  be  determined  is 
which  root  will  ripen  soonest,  and  it  is  with  reference  to 
this  that  the  improved  Vilmorin  root  must  be  considered. 


Result  ov  this  Year's  Experiments. 


F.  6.  Licht. 

Wavertree< 
Grown  at  Dunbabin  Farm. 

(Marquis  of  Salisbury's  Estate) 
by  31  r.  J  no.  Gibbons. 

18th  Sept.  1890. 

18th  Sept.  1800. 

Mr.  II.  J.  Mirehouse 
Bristol. 


18th  Sept.  1800. 


Xo.  1  Seed.  I  No.  2  Seed.    No.  3  Seed.    No.4Seed. 


Rich  C'luy  Loam  on  Red  Sandstone. 


Number  of  beetroots  drawn  for  experiment 

Average  weight  with  leaves,  in  grms 

Average  weight  without  eaves,  in  grins 

Largest  root,  with  leaves,  in  grins 

Largest  root,  without  leaves,  in  grms 

Smallest  root,  with  leaves,  in  grins 

Smallest  root,  without  leaves,  in  grms 

Specific  gravity  of  juice 

Degrees  by  Brix  saceliarometer 

Quantity  of  sugar  in  100  parts 

Quantity  of  non-sugar  in  100  parts 

Quotient  of  purity 


los 

854 

161 

1,600 

1,050 

420 

ISO 

1-0740 

18-1 

15-23 

2-87 

S4'l 


10 

1,221 

402 

1,800 

800 

000 

270 

1-059 

W7 

irs 

2'9 
80'3 


10 

1,377 

53'! 
1,820 

750 
1,050 

350 

1-051! 

13-7 

10-3 

3-1 
75-2 


10 

1,102 

482 

1,130 

750 

700 

200 

1-0563 

13-9 

10-5 
3-4 

75' 5 


10 

1.150 
53S 

1,800 

sin 

900 

270 

1-0552 

13-4 

10-1 
3-3 

75-3 


1,260 

853 
1,610 

1,100 
910 
610 

17-2 
14-7 
2-5 


This  year  my  experiments  were  less  satisfactory  as  far  as 
saccharine  strength  was  concerned  iu  consequence  of  the 
dampness  anil  coldness  of  the  weather,  but  in  weight  you 
see  I  beat  Mr.  Licht's  figures,  as  I  did  in  saccharine  strength 
last  year. 

I  got  a  heavier  root  several  degrees  less  in  saccharine 
strength  than  Licht's.     In  roots  drawn  on  the  9th  of  October 


he  got  16-47  per  cent,  of  saccharine  strength  when  I  got 
only  about  from  13-0  to  14-06  per  cent.,  and  on  the  24th  of 
October,  the  last  day  I  tested  the  root  only  contained  If) -02 
per  cent.  The  average  weight,  in  Licht's  case,  was  842 
grms.  with  leaves  and  47S  grms.  without,  while  mine 
were  from  over  1,000  and  as  high  as  1,795  grms.,  with 
leaves,    and     without,    942    grms.       In     Ireland,   on    Mr. 


.1 
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Rescli  op  1 1 1  j  —   I'eab'e   Experdceni — continued. 


y.o. 

Licht. 

Wajei  i.v.                              The Hathdown Union WorkhonsB, 

'\":<     ",'".' °-                                      Loug istown.co.  Dublin, 

iisofBalisbui       '                                    Hr.Jno.  Conway, 
by  Mr.  Jno.  Gibl 

•_'-.ili  Sept.  189a                                          i'.tli  Sept.  1890. 

\  i.  i 
Si  i  .1. 

No.  2          N 

No.  I         No.  1          No.  2 
Seed.         -     1 

N               X...  » 

- 

Rich  Clay  Loam  on  Red  Sandstone.            Clay  Loam,  Yellow  Clay  Subsoil. 

Number  of  bft'tronts  drawn  fnr  experiment 

:•! 

10 

11               10 

10 

1„ 

11 

M 

10 

854 

1,120 

1.177 

1,188 

•• 

•• 

•• 

•• 

Average  weight  without  leaves;  in  grma.  ... 

11-2 

137 

ISO 

171 

832 

1,010 

1,670 

1,620 

1,720 

1,500 

•• 

•• 

.. 

540 

no 

510 

760 

1,070           1.100 

1'720          1.-7.1 

750 

-III 

SMI 

72" 

.. 

.. 

190 

Ml" 

.".HI 

mm              :.7ii 

i-..7S;> 

1- -s 

1-fWlll 

1-OJ70 

1-0596 

1               111.7.' 

T05H         1*0408 

19"0 

ll-'.l 

IBM 

li-j 

1  I'f 

I.V.-.                 li-.-. 

1.1-2            M*4 

IiI-mi 

12'1 

l-J'7 

11-8 

12-2 

l-::.          ll-n 

'i-r              8"8 

"■  ,"i 

2-1 

2'  1 

- 

3-0 

:i-:. 

:i-:. 

Ml 

Ml 

88  M 

-i    I 

7.V- 

7:ri           7111 

— 

M-.  K.  P.Gray, 
Ige, 
Uhy, 
BUldnre. 

Mr    1 
Sprii 

llallyii  my. 

Mi                          iirht, 
Modrei  "    1 1 
Cloughjordan, 

CO.  Tip|»T»ry. 

Mr.  \V.  Smilh. 
Uodsb 

I. Ill-ATI, 

CO,  l>u'i]in. 

25th  Bent.  1690. 

21th  Sept.  i-'.'". 

25th  Sept,    ■ 

25th  s.pt.lSOO. 

N 

- 

- 

1.  -J.  .1.:m,i  i 
<>l  mi  - 

ish  Shingle]          1  1 

Boil,                      -I'" 

N 

Soil, 

R<il, 

[lime- 

Rich  B 

Nnmbor  «,f  beetroots  drawn  i"i-  exper nl 

1" 

,„ 

1" 

8 

1/188 

1,160 

168 

li  bvos,  in  gTms,  .. . 

.-h;i 

214 

2,170 

1,700 

,17" 

7:  «i 

l.im 

- 

:'7'> 

1,400 

"MP 

260 

7'  ■■> 

530 

130 

do  irr:i\  it\  of  tuiOQ 

l-.r 

11  - 

ll-n 

13*8 

Hi; 

n  » 

ll-li 

in-,; 

117 

7-". 

Ml-1 

Byrne'i  rknock,  Ballymitty,  co.  Wexford, 

a  quotient  of  purity,  in  spite  ol   the  big  root,  nbovi 
Liohl  ni  tin-  nunc  tiuie, 

111.-  procen  of  nuuiufacture 
nf  which  the  top*  have  1"  en  ■  ul  ofl  an   bronghi  to 
ni  the  factor)  whew  they  are  thrown  into  a  trough  in  «liich 
water  ii   ronniDg,  through  which   '  ft  In-  mi 

endless  Msrew  towards  tl  This  i-  t'..r  the  i 

•  •i  removing  the  < lir;  which  i-  sometimes  fully  as  much  as 


one-third  of  the  actual  weight  ol  the  beetroot,  and  even  u 
Ihl'Ii  :i»  10  to  SO  per  cent  Having  reached  the  factory  the 
rout  i*.  cul  up  by  special   machinery  called   bcctroot-slicers. 

'I'll.'  pieces,  corkscrew  likr  in  form,  are  then  brought  inti ■ 

of  the  vessels  of  the  diffusion   batti  the   sugar  is 

extracted  gradual)"    by  more  ot  less  c -entrated   solutions 

of  lukc-warm  li.|imr  from  the  other  vessels  of  the  battery, 
which  generally  consists  of  12  vessels.  The  shoes  which 
have  been  rim*  ri.ni,. I.  and  which  are  th<  n  supposed  to  bo 
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Result  of  this  Year's  Experiments— continued. 


Date  of  experiment  . 


Mr.  J.  Costello, 

Graigue  Lodge, 

Tuam, 

co.  Galwuy. 


25tli  Sept.  1890. 


No.  2  Seed. 


No.  2  Seed. 


Mr.  Jas.  Watson, 

Rose  Cottage, 

Porta  ferry. 

co.  Down. 


26th  Sept.  1890. 


No.  1  Seed. 


Good  Light  Warm 
Soil,  Sandy  Subsoil, 


Good  Clay  Soil, 
Heavy  Subsoil. 


Light  Gravelly  Soil. 


Mr.  J.  C.  Mayler, 
Harristown, 
BaHymitty, 

co.  Wexford. 


25th  Sept.  1S90. 


Nos.  1,  2,  8,  and  1 
Seeds  mixed. 


Light  Soil. 


Number  of  beetroots  drawn  for  experiment 

Average  weight  with  leaves,  in  grnis 

Average  weight  without  leaves,  in  grins.  . . . 

Largest  root  with  leaves,  in  grins 

Largest  root  without  leaves,  in  grms 

Smallest  rout  with  leaves,  in  grms 

Smallest  root  without  leaves,  in  grms 

Specific  gravity  of  juice 

Degrees  by  Brix  saccharonieter 

Quantity  of  sugar  in  100  parts 

Quantity  of  non-sugar  in  loo  parts 

Quotient  of  purity 


1,134 

428 

1,830 

M0 
450 

loo 

1-0518 
12-7 
9'5 
3'2 
74-8 


1,092 
107 

1,020 

620 

230 

G5 

1-0577 

U'l 

11-2 
2-9 

79-4 


10 

1,590 

743 

1,950 

900 

1,200 

510 

1-0003 

10-3 

13-3 

3-0 

81-6 


10 

1,510 

1,100 

2,070 

1.0+0 

1,250 

820 

1-067 

10 -5 

13-5 

3-0 

81 -8 




Mr.  H.  Halix, 

From  a  1'ield  at  Henley, 

Surrey. 

Mr.  Gibbon's  Farm, 
Bickerstaffe, 

Lancashire. 

30th  Sept.  1890. 

3rd  Oct.  1890. 

Probably  "  Vilniorin  "  Seed. 

No.  1  Seed. 

No.  2  Seed. 

No.  3  Seed. 

No.  4  Seed. 



Sandy  Loam  with  a  Clay  Subsoil. 

Number  of  beetroots  drawn  for  experiment 

3 

11 

12 

12 

12 

.. 

1,196 

1,130 

1,093 

1,111 

S10 

433 

534 

523 

496 

1,860 

1,650 

1,000 

1,000 

620 

880 

760 

1,000 

800 

050 

080 

020 

340 

340 

290 

200 

1-0562 

1-U078 

1-0041 

1-00572 

13-0 

10-5 

15-7 

10-2 

11-11 

13-8 

13-1 

13-2 

18-0 

Quantity  of  non-sugar  in  100  p:rts 

2'0 

2-7 

2-6 

3-0 

2-0 

79-1 

83-0 

S3 -4 

Bl-5 

83-3 

free  from  sugar,  are  squeezed  through  a  conical- shaped 
patent  press  to  extract  the  remaining  moisture,  and  the 
residue  is  either  fermented  in  the  silos  or  dried  by  one  of  the 
numerous  patent  drying  apparatus  to  make  food  for  cattle. 
The  saccharine  extract  is  treated  three  times,  twice  with 
lime  and  carbonic  acid  and  once  with  lime  and  sulphurous 
acid  in  order  to  remove  both  salts  and  colouring  matter.  In 
the  present  day  animal  charcoal  is  scarcely  used  at  all  in  a 
beetroot  manufactory.     The  products  of  these  three  treat- 


ments are  gathered  through  filter  presses  and  the  clear 
bright  juice  which  is  the  final  result  of  the  process  is  boiled 
in  a  commou  vacuum  pan  to  the  point  of  crystallisation, 
which  takes  place  in  small  wrought  iron  movable  tanks, 
with  the  result  of  getting  as  a  first  product  as  much  as  11-7 
per  cent,  of  the  weight  of  the  beetroot  according  to  the 
figures  furnished  me  from  Klein  W'anzleben.  The  crystal 
lisation  takes  places  in  small  square  tanks  larger  at  the  top 
than   the  bottom   and  from  these    the  centrifugal    hydro- 
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i.'i-iii  oi   this  Vbab'b  Bxpwumbsk— continued. 


I  experiment . 


i-v  i. 
J.i  lit. 


•     BthOet. 


Grown  :n  Dunbabin  Farm 
by  Mr.  Jno.  Gibbons. 


Bill  October  1890. 


ithdown  Union  Workhouse, 
ighlinstown,  c».  Dublin, 
Mr.  Juo.  Oonway. 


8th  Ot..l><-r  1880. 


No.  l 


- 


N      ■ 


- 


N      i 
- 


No.  2 

- 


v     . 


No.  i 

- 


Numb  >ti  drawn  forexperimi  nt. 

igc  weight  with  leaves,  In  grmj 

Average  weight  without  leaves,  in  gnus 

Largest  r./., i  in ih  leaves,  in  grms 

Largest  ro  it  with  

:  with  leaves,  ingi  ms.  

Smallest  rw.i  without  I.  

I'OSH 

-  b)  Bri»  saccharometer 

Quantity  ol  sugar  in  i"»  parts 

Quantity  "f  non-sugar  in  100  parts  — 

I  "I  pUI  il.v 


106 

10 

in 

in 

B42 

1,208 

969 

1,098 

478 

511 

400 

1,680 

2,900 

1,860 

1  100 

1,160 

1,170 

660 

ISO 

800 

0 

:i(Mi 

•-'7" 

1-0811 

1-0617 

19-5 

1  ■• '  2 

15-5 

16*0 

HI-  17 

13-0 

it:; 

IS-8 

s-os 

J.J 

2'2 

...  .i 

84  -5 

60-3 

W8 

■ 

Clay  I 

io  io 

1,001  1,876 

SSI 
1  KM  1.900 

790 

700  860 

230  830 

1-0651 

l.V'.i  li'.-n 

i:tu 
2'-' 

81-3 


10 

10 

10 

l,60£ 

1.117 

1,261 

sto 

Tl" 

1,980 

1..-..-II 

1,890 

1,250 

1,080 

1,060 

Mn 

130 

870 

1-OSfll 

1-058J 

n:i 

15-9 

i6*6 

11-2 

18*2 

.Tl 

3'7 

72-r, 

78'  1 

70-J 

Hi    i;   P  Gray, 

gpring  Lodge, 

Uhy, 


nt Bth  October  1890. 

\..  i  Seed. 


Mr.  J.  G    McNaught, 
Modreenj  U 
i  lough  |ordan, 
co.  Tipporu 


nth  Octobor  1899. 


No   18 


Kclu  .-. 
Mi    ton  ii. 
BnllytnittJ  . 
Weil  ird. 


ber  1899. 


Mr.  Bnnis, 

-U.ti.,1. 
■iniltV. 
«.  M.T.I. 


'.Mil  (III. 


'..■III. I    I 

Mixed. 


Light  I 


Claye*  I 

mcrcte  Sub  oil. 


I  .    -.    Mnrsl 


•Ii  S1iiiil:1i-\ 

Soil. 


Nuiuberol  beetroots  drawn  tor  experin  ii 

i,ingrma I18O8 

.  weight  without  leaves,  In  grms.  ...  676 

I             root  M                   n  grmi 1,780 

i  root  without  louvi  ■,  In  grmi TT» 

i"  gnni 

run i" 

Spociflc  gravlt]  "I  juice 

!          ccharometer lO'O 

Quant  ■                    I""  parts ' ;  0 

Quantll                                        ts S'O 

ili.f  purity 


I" 

l  ..  ■  . 

1.1 'Ml 

030 

It:. 
11-9 
8-9 


extractors  turn  out  tbe  ragai    read)  t..i    the  market      I  In- 

process,  as  you  see,  in  a  vcrj  simple and  the  expi  nsea 

i ted  «itli  it  .if.'  verj  small  indeed. 

nii.il  interest  «ill  1"  the  comparal  I  •  «t. 

,,i   sugar  made  in  German)  and   in  France  in   I8E •' 

tntcmenl    I  round   in  Ml    Hi  rbert  ■'-  i  icellenl   pa|  ei      Dii 

Dcutschi    /<>.  kerindustrh  ."  N..   2,  is,'i    anil    I  i mnicnd 

those  "Ii"  want  full  particulars  to  looV  them  up  there.     He 
assumes  in  botl  :  '  '"    ]"  pi    j-   P°  '  P1  fowl    of 

I.,  tiiiut  :  — 


in 

801 
8,700 
1,480 

Tin 
110 

I    i.    17 

13-6 

lu-2 
•;  8 
75*6 


many. 


in 

711 
LB20 
1,000 

ISO 

14-J 

111 

.11 


In  France. 


Cost  "i  boetrool  .. 

M    pi 

=     1     92 

=     »    E8 
10    B4 

M.   pf. 
[1  in-  10pl    .          .,      ,, 

=     1      11 

=      11      vl 

11     03 
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Results  op  this  Year's  Experimbsts — continued. 


Jlr.  M.  Byrne,      Miss  Richards, 
Ballyknock,  Ballyinitty, 


Date  of  experiment  . 


Wexford. 

Wexford. 

9th  Oct.  1890. 

■nli  Oot,  1890. 



Deep  free  Soil. 

Mr.  W.  Smith. 
Dodsboro', 

I.uean. 
ct>.  Dublin. 


9th  i  let.  1890. 


No.  3  Seed. 


Bii  h  Suil 


Mr.  Francis  Keane,        Mr.  J.  Jack, 
Steward 
Listernan  Farm.       Pakenham  Hall, 
no.  Mayo.  Casflepollard, 

eo.  Westmeath. 


mli  1 1,  i.  lsoo. 


9th  Oct.  1890. 


No.  2  Seed. 


Peaty  Gravelly  Soil. 


Newly  reclaimed 
Moor  or  Waste 

Land  Four  Years 
ago. 


Number  of  beetroots  drawn  for  experiment.  10 

iverage  weight  with  leaves,  in  grms I,8i9 

Average  weigh  1  wit  limit  leaves,  in  gnus 71s 

[largest  root  with  leaves,  m  grms 2,150 

Largest  root  without  loaves,  in  imuis 1,850 

Smallest  root  with  leaves,  in  ltius ISO 

Smallest  root  without  leaves,  in  gvuis 180 

Specific  gravity  of  juice 1"  07081 

Dcgi s  by  Brix  saccharometer l~"2 

Quantity  oi  sugar  in  too  part-. Iti; 

Quantity  of  non-sugar  in  100  parts 2'<; 

Quotient  of  purity 54"9 


10 
1,795 

'.i  12 
2,300 
1,380 
1,400 

;.'.iu 

lulls 

15'9 

18-2 

2-7 


12 

33:) 

158 

530 

310 

210 

90 

1 -11013 

1.--1 

12-4 

2-7 

52-1 


700 

320 

1-0627 

15  3 

12-8 

3-0 

v.- 7 


111 

1,960 

s7S 

2.1100 

1,550 

1,280 

520 

1-0501 

12-4, 

8'2 

4'2 

Oli'l 


Mr.  Mark  Wliil... 

i  last  letown, 

Wexford. 


Date  of  experiment 9th  October  1890. 


Medium,  rather 
Light  Smi. 


Mr.  .loo.  Gibbons, 

Dunbabiu  Farm, 

Wa*  crtree. 


24th  (let, iliir  1890. 


Mr.  Thos.  Oram. 
Ballyteigue  Casl  le, 

Ivilmore  Quay. 
eo.  Wexf  ail. 


r.tli  November  1890. 


Mi.  Thomson 

Aikniau,  jun., 

Glasgow. 


No,  i 
Seed. 


\,,  2 
Seed. 


No  :; 
Seed. 


No.  4 

Sooil 


Rich  i  I  iv  l.o  <iii  on  Roil 
Sandstone. 


Analysed  by 

Mewlands  Brothers. 


Number  of  beetroots  drawn  for  experiment .  10 

Iverage weight  with  leaves, in  tvnh 2,180 

Lverage  weight  without  leaves,  in  grms 1,005 

Largest  root  with  leaves,  in  grins 4,020 

Largest  rool  without  leaves,  in  grms 1.7 1  o 

Smallest  root  with  leaves,  in  grms 920 

Smallest  root  without  leaves,  in  grms .                890 

Specific  gravity  of  juice I          1'0652 

Degrees  by  Brix  saccharometer 15*8 

Quantity  of  sugar  in  100  parts j              12'3 

Quantity  of  non-sugar  in  100  parts... '                3*5 

Quotient  of  purity 77 's 


10 

in 

935 

790 

117 

388 

1.250 

1.110 

-.911 

,-,ill) 

700 

550 

330 

210 

1-0737 

1 -111178 

1S-2 

ir.-3 

15-2 

irn 

8-0 

2-3 

S.T-, 

s.V9 

11 

70 1 

:;sr, 

1,490 

9110 
490 

290 


10 

7sr, 

121 
1.200 

71o 

r.  to 

3211 


roniii 

1-0658 

16-2 

16-0 

13-9 

13-6 

2-3 

2-4 

85-8 

8.VII 

1,410 

1,080 

1,000 

714 

l-0745 

18-02 

14-fii 

3-88 

SI -21 


1190 

010 

160 

12.-, 

240 

160 

lffl 

11-2 

11-7 

13-3 

2-1 

" 

.. 

80-0 

Or  an  advantage  to  Germany  of  79  pf.  or  9i/.  per  ewt.  of 
sugar. 

According  to  calculations  I  have  made  the  cost  of  a 
beetroot  sugar  factory  in  this  country,  including  the  purchase 
of  site,  cost  of  buildings  and  machinery,  allowing  for  con- 
tingencies, and  providing  working  capital,  would  be  in 
round  numbers  about  58,000/.  The  gross  annual  profits 
for  70  working  days  on  30,000  tons  of  roots  would  lie 
43,734/.,  and  the  net  profit  would  he  4.495/.,  or  7;]  per  cent. 


on  the  capital  of  58,000/.  This  7jf  per  cent.,  which  is  a 
very  low  estimate  indeed,  for  I  have  valued  the  first  product 
at  12s.,  the  second  and  third  product,  at  10.9.,  and  the 
molasses  at  3s.  per  ewt.,  is  the  profit  of  making  sugar  nut 
of  beetroot,  and  the  profit  I  mentioned  in  my  paper  last 
year,  that  is,  5/.  15s.  (!(/.  per  acre,  and  which,  according  to 
Professor  Dr.  Maercker  and  Messrs.  Rabbethge  and 
Gieseeke's  figures  was  from  61.  L2s.  up  to  15/.  7s.  per  acre 
is  quite  separate.      Here    [  in :i\   point   out  that    in  Germany 
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the  sugar  beetroot  industry  h:i-  bad  most  beneficial  results 
for  the  agricultural  interest.  Ten  million  marks  are  paid 
every  year  to  South  Bavaria  for  yoke  oxen,  and  the  residue 
of  a  hundred  million  roots  ia  feeding  over  half  a  million 
bead  of  cattle.  The  raw  and  finished  pro. '.nets  make  nearly 
a  million  waggon  loads,  which  of  course  is  in  itself  a  most 
important  source  ol  employment  for  unskilled  labour. 
During  the  winter  months  97,000  men  find  work  in  this 
industry,  while  in  the  early  summer  about  a  quartet  of  a 
million  adults  air  occupied  in  the  cultivation  of  tin- root. 
Nor  is  the  benefit  confined  to  labour,  for  machine  manufac- 
turers, coal   miners,  li quarries,  and  brick  works  all  fed 

tin-  beneficial  influence  of  improved  business.  Some  people 
seem  to  be  underthe  impression  that  this  is  an  enterprise 
for  large  city  capitalists,  and  not  for  the  farmer,  but  the 
sooner  they  disabuse  their  minds  of  this  idea  tin-  more 
likely  i-  tin-  project  to  assume  a  tangible  and  practical 
Bhapc.  The  matter  is  oneof  national  importance, especially 
to  agriculture, and  outfit  to  in-  taken  up  in  tin-  first  instance 
by  landed  proprietors,  who  would  no  doubt  find  ready 
co-operation  among  capitalists.  On  the  Continent,  and 
particularly  in  Germany  and  Austria,  most  of  the  factories 
an-  erected  by  landowners  who.  in  many  cases,  allow  the 
small  farmers  to  participate  in  the  undertaking  by  taking 
shares  of  various  amounts,  Bometimes  very  small,  but  at 

he  mi time  contracting  to  deliver  roots  for  a  series  of 

years  at  a  fixed  price.  This  principle  of  co-operation 
seems  to  have  worked  marvellously  well,  for  if  on  one  side, 
owing  to  unforeseen  circumstances,  the  farmer  maj  no)  set 
Buch  remunerative  rates  for  his  roots  as  lie  has  been  looking 
forward  to,  he  may  on  the  other  side  recoup  himself  from 
the  result-  of  the  factory,  and  I  recommend  the  same 
principle  to  the  farmers  of  Great  Britain  and  Inland.  In 
conclusion,  I  am  desirous  of  impressing  upon  y  ou  as  strongly 
a-  possible  that  tliis  proposed  industry  is  no  delusive  dream 
of   over    pei  ulative   minds,  hut   a    practical    busini  —  like 

matter  of    the  utmost    national    importance.      I  am    anxious, 

therefore,  to  urge  upon  von  the  necessity  of  our  all  joining 
hands  to  create  a  new  industry  which  will  not  only  raise  the 
English  agricultural  world  from  its  present  st;lte  of  depres 
sion,  but  will  likewise  keep  English  money  at  home  instead 
of  enriching  the  foreigner.  Let  me  repeat  again  and  with 
all  possible  emphasis  the  moral  of  what  I  have  said  on  this 
ami  previous  occasions,  that  we  can  in  this  country  produce 
beetro  >t  Bugar  quite  as  well  as  they  can  on  the  Continent, 
and  at  rates  remunerative  enough  to  enable  us  to  carry  on 
a  -ii  ■  rs-tiii  competition  with  the  foreigner. 

D|s,  I  SSION. 

The  Chairman   remarked   that   the   importance   of   the 
subject  could  u.it  well  be  over-rated.     The  introduction  into 

this  country  of  the  manufacture  of  I troot  sugar  produced 

on  our  own  soil  must  be  of  very  great  value,  not  onlj  as  a 
matter  of    chemical   industry,   but    of    political    economy. 

The  apathy   of   the    farmer  could,  however,  only  he  got  over 

by  showing  him   that   he  i Id  fr a  certain  amount   of 

soil    obtain,  in    the    shape    of    heel,  Something  that   would    he 

at  least  equal  t".  if  not  better  than,  tin  product  he  was  at 
present  raising,  lie  thought  thit  the  Society  might  bring 
its   influence   to    bear    in    encouraging    experiments    and 

possibly   by  acting  in  i teri  with  the   Royal   Agricultural 

Sbciett  bo  that  experiments  might  he  put  on  such  a  footing 

that    tin-   results   obtained    i    have  greater   weight   and 

induce  agriculturists  ami  manufacturers  to  take  up  the 
growth  and  treatment  "i  the  beet  witb  vigour. 

Professor  Campbrli    Brown  remarked   that  he  learned  a 

great  deal  ir Dr.  Schack  Sommer's  paper,     'the  question 

of  manuring  was  a   verj  important  one,  aud   he  was  much 

struck  bj    the  great   weight  of   i-  obtained   in   Inland. 

lie  would  like  to  know  whether  the  crop  was  an  exhausting 

• ami  what  weight  ol  manure  pet  aer mired  <■•  kei  n 

the  soil  from  running  down.  I  uiesa  the  s,,,i  was  kept 
supplied,  the  crop  could  not  continue  i,,  be  grown,  and  it 
was  important  to  know  what  crop  they itinue  to  gel  from 

the  farm   year   all.i    y.ai.ialhel    than    what    they  could  eel 

in  the  first  j eat 

Dr.  Hi  in  i  u  s.u.i  that  the  Sociery  owed  a  debt  of  gratitude 

to  Hi   Sih  H  l,  s an  r  for  his  papers  on  the  sugar  in  tustry. 


He  had  spoken  of  the  apathy  of  the  farmers,  with  whom 
he  could,  to  some  extent,  sympathise.  Before  jS.000/.  could 
he  spent  on  capital  for  sugar  works,  they  wanted  to  he  sure 
of  the  other  half  of  this  industry,  that  was  the  beetroot 
growing,  and  farmers  had  to  make  the  experiment.  If 
the  farmer  were  to  make  experiments  what  would  be  the 
return  to  him  per  acre  for  his  outlay  in  the  absence  of  sugar 
works?  If  the  farmer  could  see  bis  way  to  make  the 
experiment  pay.  the  apathy  would  not  be  so  great. 

Mr.  Town. i.  thought  that,  interesting  as  the  subject  was 
from  a  chemist's  or  scientist's    point   of  view,  scarcely  sufti- 

cient  stress  had  been  laid  upon  the  commercial  aspect  of 

the  matter.  The  facts  marshalled  by  Or.  Scliack-Sominer, 
and  the  results  obtained  under  his  direction  were  of  so 
momentous  a  kind,  that  they  affected  the  prosperity  and 
social  welfare  of  the  largest  industrial  class  in  the  kingdom, 
namehj  .  the  agricultural  class. 

It    had    been    shown    that     even    under    what    might    be 
deemed  amateur  farming,  bo  far  as  sugar-beets  were   run 
ci  rneil,     England,    and    especially     Ireland,     could    excel 
Germany  and  France  both  in  weight   of  roots  and  richness 
of  saccharine. 

A  new  industry  awaits  the  modern  farmer,  and  be 
deserves  neither  sympathy  nor  help  if  he  remains  indifferent 
to  the  new  conditions  which   Dr.  Schack-Sommer's  efforts 

have    revealed    to    him    as    being   within    hi-    reach.       The 

moderate  amount  stated  as  being  required  to  start  a  factory 
would  he  forthcoming  if  the  farmers  of  any  district  evince 

a    desire    to    adopt   sugar  beet   growing    as  a   permanent 

industry.       No  effort  should  he    spared  to  bring  this    subject 

before  all  classes  (»f  tin-  people,  aud  awaken  the  Govern- 
ment   to    a    sense   of  its    importance.       The    best    thanks    of 

the  community  were  due  in  Dr.  Schack-Sommer. 

Mr.   Rhodes  wished   to  ask  In.  Schack  Sommer,  seeing 

the  apathy    of   the   English   farmers,  whether    the    Royal 

Agricultural    Society  and  other   similar    societies    would    not 

he  the  persons  to  undertake  experiments  of  this  kind?  It 
seemed  to  him  that  the  question  would  want  going  into 
experimentally  in  a  society  like  theirs,  and  it  would  he  well 
to  inquire  whether  other  societies  were  doing  anything  in 
the  matter.  They  knew  that  a  certain  amount  of  money 
bad  been  voted  for  agricultural  education  in  Knglaml,  and 
be  thought  the  experimental  growth  of  beetroots  for 
the  production  of  sugar  presented  a  suitable  opportunity 

Ini  expending  sonic  of  that  money  in  promoting  a  new 
agricultural  industry. 

Col.  J.  PlLKINOTOH   called  their  attention  to    Dr.  Schack- 

Sonniii  r's  reference  to  the  apathy  of  farmers,  and  pointed 
nut  that  the)  must  be  led  to  sec  that  they  can  venture  out 
of  their  beaten  track,  lie  thought  that  if  it  could  be  shown 
that  the  farmer  could  have  any  means  of  disposing  of  those 

roots  while  he  was  e\  peri  incut  iug  as  to  t  he  suitability  of  our 
own  soil  fur  Cultivation,  il    would    lie  well    to    go    on   with  the 

matter,  lb-  would  like  to  Bee  a  syndicate  formed  to  take 
On   in, liter  iii  band  and  to  erect  a  small  experimental  factor} . 

In   shOW  the  public  that   the  thing  could  be  made  to  pay  . 
They  all  thanked  Dr.  Scliack-Sonilner  for  having   taken  a 

great  interest  in  the  matter,and  for  benefiting  the  industries 

of  this  country  .  They  must  have  large  sections  of  ground 
suitable  to  beetroot  culture  ;  from  what  he  had  heard  it 
could  he  grown  anywhere,  and  it  was  an  impossibility  to 
starve  it.     It dd  in-  cultivated  when  other  cereals  could 

not  thrive,  and  his  strong  impression  was  thai  it  would  he 
a  very  good  thing  for  the  farmer  if  he  took  that  into  Don- 
si. hi. in  in.  Prof.  Campbell  Brown  had  inquired  whether 
the  ground  would  beat  crops  for  a  long  time.  It  would  to 
a  considerable  extent.  Ever]  three  yean  il  was  desirable 
to  have  some  little  change  in  the  cultivation.  The  amount 
of  manure  required  would  not  he  great. 

Mr.  Cinisiin.ii  thought  that  the  magnitude  of  the  inte- 
rests at  stake  had  possibly   been    somewhat  overlooked,     lie 

slated  thai  the  consumption  of  sugar  in  the  United  Kingdom 
a anted  to  ovei    t. nun. nun  imis  per  annum,  probably  il 

was  not  less    than    1,200,000,  the  J    value  of   which  was 

upwards  of  i .',,111111,111111/,,  a  sum  of  money  which  the  British 

nation  bad  to  pay  exclusively  to  foreigners.  As  Itrilish 
colonial  sugar  had  now  almost  ceased  to  he  imported. 
although  at    mi.    nine   it  formed  a   large   part    of   the    sugar 


April  so,  1891.]       THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


"27 


supply  of  great  Britain,  he  thought  that  if  the  fact  was 
recognised  that  a  portion  at  least  of  this  sum  could  be 
retained  in  England,  a  considerable  stimulus  would  be  given 
to  the  suggested  industry. 

Mr.  Beck  remarked  that  the  subject  bad  been  interesting, 
in  so  far  as  they  had  before  them  facts  which  were  the  first 
ground  on  which  to  work.  Climatic  influences  were  no 
impediment  so  far  as  the  growing  was  concerned.  If  the 
farmer  and  factory  would  co-operate,  antipathy  would  soon 
be  overcome.  One  great  advantage,  apart  from  the  com- 
mercial and  monetary  value,  would  be  that  every  factor}- 
would  form  a  school  of  agricultural  education  and  science 
for  the  whole  class  of  farmers,  which  would  exert  a  bene- 
ficial influence  on  the  knowledge  of  farmers  for  growing 
all  kinds  of  crops. 

Dr.  Schack-Sommer,  after  being  questioned  whether  the 
Royal  Agricultural  Society  would  be  disposed  to  do  any- 
thing in  the  matter,  saiil  that  at  a  meeting  in  June  last, 
just  before  be  read  his  paper  in  London,  it  was  proposed  by 
some  members  of  the  eon  mittee  that  a  deputation  should 
attend  the  lecture  to  represent  the  Royal  Agricultural  Society. 
The  proposition  was  not  accepted  at  the  meeting.  It  was 
strongly  recommended  that  members  of  the  committee 
should  attend  the  meeting  to  bear  what  be  had  to  say,  but 
they  would  not  be  officially  represented. 

In  tlie  subsequent  issue  of  the  .Journal  of  Royal  Agri- 
cultural Society,  a  treatise  appeared  which  embodied  all  the 
experiments  which  he  had  made  up  to  that  date.  If  the 
Royal  Agricultural  Society  did  not  wis!;  to  be  officially 
represented,  there  was  not  much  hope  of  help  from  that 
quartet.  In  reply  to  Dr.  Hurter  as  to  what  the  farmer 
could  do  with  the  beetroot  if  be  bad  planted  it,  the  lecturer 
stated  that  Mi'.  Gibbons  bad  found  that  as  cattle  food  it  was 
a  very  valuable  product,  and  Messrs.  Peter  Lawson  and  Son. 
Limited,  seed  growers  and  merchants  in  Edinburgh,  had 
sent  him  yellow  and  red  coloured  sugar  beetroots  which 
ihej  had  grown  t  here  and  some  which  were  grown  in  Denmark 
for  the  sole  purpose  of  feeding  cattle.  They  said  in  their 
circular  that  on  the  Continent,  and  especially  in  Denmark, 
the  valuable  properties  of  beetroot  for  cattle  feeding  arc 
thoroughly  understood,  and  consequently  this  root  is  exten- 
sively grown  for  the  use  of  milch  COWS,  those  kinds  con- 
taining the  largest  percentage  of  saccharine  matter -their 
most  valuable  feeding  property — being  the  best  for  the 
production  of  milk  ami  butter. 

In  fact  it  is  well  known  that  lately  the  lower  qualities  of 
sugar  beetroot,  that  is,  those  which  give  large  roots  and  do 
not  contain  so  high  a  percentage  of  sugar,  have  been  culti- 
vated entirely  for  cattle-feeding  purposes,  as  it  lias  been 
proved  that  their  feeding  properties  are  about  proportional 
to  their  saccharine  strength. 

Dr.  Schack-Sommer  in  conclusion,  while  thanking  the 
meeting  very  heartily  for  the  kind  reception  they  bad  given 
to  his  paper,  replied  to  a  question  of  Professor  Campbell 
Brown  to  the  effect  that  continental  experience  lias  de- 
monstrated conclusively  that  beetroot  is  not  an  exhausting 
crop;  that,  on  the  contrary,  it  increases  the  fertility  of  the 
soil  if  a  proper  rotation  of  crops  is  observed.  In  faet.it 
cannot  be  too  fully  impressed  upon  the  agriculturist  that 
the  extraction  of  sugar  removes  from  the  beetroot  scarcely 
anything  else  than  what  the  plant  has  acquired  from  the 
atmosphere,  that  is,  the  carbonaceous  material ;  thence  it 
follows  that  all  the  material  which  the  plant  took  from  the 
soil  is  practically  available  for  stock-feeding  purposes  on  the 
farm,  in  the  refuse  from  the  sugar  factory,  and  is  con- 
sequently returned  to  the  soil.  This  would  also  furnish  an 
answer  to  the  objection  that  might  be  raised  in  favour  of 
the  mangel  crop  as  compared  with  the  beet  crop,  to  the 
effect  that  the  former  may  sometimes  be  sold  off  the  land  as 
profitably  as  the  beet  crop.  It  must  be  remembered  that  iu 
the  case  of  the  mangel  there  is  no  return  to  the  soil,  whilst 
practically  all  the  ingredients  that  the  beet  takes  from  the 
laud  is  returned  to  the  farm  ill  the  factory  refuse. 


THE  APPLICATION  OF  ELECTROLYSIS  TO 
QUALITATIVE  AN  A.LYSIS. 

BY    CHARLES    A.    KOHX,    B.SC,    PH.D., 

Assistant  Lecturer  in  Chemistry,  Unioersity  College, 

Liverpool. 

The  first  application  of  electrolysis  to  chemical  analysis  was 

made  by  Gaultier  de  Claubry,  in   1850,  who  employed  the 

electric  current  for  the  detection  of  metals  when  in  solution. 
Other  early  workers  followed  in  this  direction,  and  in  18C1 
Bloxani  published  two  papers  (J.  Chem.  Soc.  13,  12  and 
DISS)  on  "  The  application  of  electrolysis  to  the  detection 
of  poisonous  metals  in  mixtures  containing  organic  matters." 
In  these  papers  a  description  is  given  of  means  for  detecting 
small  quantities  of  arsenic  and  of  antimony  by  subjecting 
their  acidulated  solutions  to  electrolysis.  The  arsenic  was 
evolved  as  hydride  and  recognised  l>y  tin-  usual  reactions, 
whilst  the  antimony  was  mainly  deposited  as  metal  upon 
the  cathode.  This  electrolytic  method  for  the  detection  of 
arsenic  in  which  all  fear  of  contamination  from  impure  zinc 
is  overcome,  lias  since  been  elaborated  bv  .Void',  who  has 
succeeded  in  detecting  as  little  as  0-00U01  grm.  of  arsenious 
oxide  by  this  means  (this  Journal  1SS7.  147). 

In  a  somewhat  different  manner  the  voltaic  current  is 
made  use  of  iu  ordinary  qualitative  analysis  for  the 
detection    of    tin,  antimony,   silver,    lead,    arsenic,  &c.    bv 

employing  a  e  electro-positive  nutal  to  precipitate  a  less 

electro-positive  one  from  its  solution. 

The  quantitative  electrolytic  methods  of  analysis,  some 
of  which  1  bad  the  honour  of  bringing  before  the  notice 
of  the  Society  sonic  tine-  bark  (this  Journal,  1889,256), 
have  placed  a  number  of  methods  of  determination  and 
separation  of  metals  iu  the  bands  of  chemists  which  can 
he  employed  with  advantage  in  qualitative  analysis, 
especially  in  cases  of  medical  and  medico-legal  inquire. 
These  methods  are  not  supposed  to  supersede  in  any  way 
the  ordinary  methods  of  qualitative  analysis,  but  to  serve  as  a 
final  and  crucial  means  of  identification,  and  thus  to  render 
it  possible  to  detect  very  small  quantities  of  the  substances 
in  question  with  very  great  certainty.  As  such  they  fulfil 
the  required  conditions  admirably,  being  readily  carried  out, 
comparatively  free  from  contamination  with  impure  re- 
agents, and  capable  of  being  rendered  quantitative 
whenever  desired. 

In  conjunction  with  Mr.  E.  V.  Ellis,  B.Sc,  I  have 
examined  the  applicability  of  the  electrolytic  methods  for 
the  detection  of  the  chief  mineral  poisons  (with  the  excep- 
tion of  arsenic,  an  electrolytic  process  for  the  detection  of 
which  lias  already  been  devised,  as  described),  viz., 
antimony,  mercury,  lead,  aud  copper. 

A  ntimomj. — The  method  employed  in  the  case  of  antimony 
is  that  adopted  iu  its  quantitative  estimation  bv  means 
of  electrolysis,  a  method  which  ensures  a  complete 
separation  from  those  metals  with  which  it  is  precipitated 
in  the  ordinary  course  of  analysis,  arsenic  and  tin.  This 
fact  is  of  considerable  importance  in  reference  to  the  special 
objects  for  which  these  methods  have  been  worked  out. 

The  precipitated  sulphide  is  dissolved  in  potassium  sul- 
phide and  the  resulting  solution,  after  wanning  with  a  little 
hydrogen  peroxide  to  decolourise  any  polysulphides  that  iuav 
be  present,  electrolysed  with  a  current  of  I  ■  5 — 2  cc.  of  electro- 
lytic gas  per  minute  (10*436  cc.  at  (I1  aud  760  mm.  = 
1  ampere)  when  the  antimony  is  deposited  as  metal  upon  the 
negative  electrode.  One  part  of  antimony  (as  metal)  iu 
1,500,000  parts  of  solution  may  be  thus  detected,  a  reaction 
30  times  more  delicate  than  the  deposition  by  means  of  zinc 
aud  potassium.  The  stain  on  the  cathode,  which  latter  is  best 
used  in  the  form  of  a  piece  of  platinum  foil  about  1  sq.  em. 
in  diameter,  is  distinct  cveu  with  a  solution  containing 
-I1;  mgrm.  of  antimony,  aud  by  carefullyjev  aporating  a  little 
ammonium  sulphide  on  the  foil,  or  by  dissolving  the  stain 
in  hot  hydrochloric  acid  and  then  passing  a  few  bubbles 
of  sulphuretted  hydrogen  gas  into  the  solution,  the  orange- 
eoloured  sulphide  is  obtained  as  a  satisfactory  confirmatory 
test.  The  detection  of  00001  grm.  of  metal  can  be 
fully  relied  on  under  all  conditions,  and  one  hour  is 
sufficient  to  completely  precipitate  such  small  quantities. 
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Mercury  Mercury  is  besl  separated  from  it-  nitric  acid 
solution  on  a  Bmall  closely-wound  spiral  of  platinum  wire. 
The  solution  to  be  tested  is  acidified  with  nitric  acid  and 
roryseo*.  with  a  correnl  of  4 — 5  cc.  (cc.  refer  to  cc.  of 
electrolytic  gas  per  minute).  The  deposition  is  effected  in 
half  an  hour.  The  deposited  metal  i-  removed  from  the 
spiral  by  heating  the  lattei  gently  in  a  test-tube,  when  the 
mercury   forms  in    el  globules   on    the    upper 

portion  of  the  tube.   A- 1 till  matory  and  verycharacteristic 

test,   ;i  crystal  of  iodine  is  dropped   into  the  tube,  and   the 
whole  allowed  to  stand  for  a    bort  time,  when  the  presence 

.,i   mercury       indi t  by  the  f lati I   l be  red  iodide. 

ii  0001    ■ i    i hi  i    iii    l  "in   ee.    ol     oluti ;in  be 

clearly  di  tected. 

Wolfl  hoi  applied  this  ti    I  und larc litions,  using 

a  special  form  of  apparatus  and  a  silver-coated  iron  anode 
(this  Journal,  1888,  ■»:.  i ). 

/.,,,,/      Lead   i-   precipitated  either  as  PbO»  at  the  anode 

from  a  nitric  acid  ~< >1  n r i ■  a-  metal  at  the  cathode  from 

an  ammonium  oxalate  solution.     In  both  cases  a  current  ol 

3  it,  suffices  to  effect  the  deposition  in  i hour. 

Here  again,  0*0001  grms.  of  metal  in  150  cc.  of  solution 
can  be  easily  detected.  With  both  solutions  this  nmounl 
:i  distinct  discolouration  ••>  the  platinum  spiral  on 
which  (he  deposition  is  benl  effected.  \-  a  confirmatory 
teal  the  deposit!  I  metal  is  dii  olved  in  nitric  acid  and  tested 
with  sulphuretted  hydrogen,  ot  the  <piral  may  !"•  placed  in 
ii  test-tube  and  warmed  with  a  crystal  of  iodine,  when  the 
yellow  iodide  i-  formed.  This  latter  reaction  is  very  distinct, 
especially  in  the  case  "I  the  pi  roxide. 

in  ill.-  above  two  methods,  that  in  which  an  ammonium 
oxalate  solution  i-  used  is  the  more  delicate,  although  it 
cannot  be  employed  quantitativi  ly  owing  t"  the  oxidation  "I 
the  metal  that  lakes  place. 

\n    n  1,1  >r i f    i    L'nn.   of  mini nun   oxalate  iii  the 

inspected  solution  it  sufficient. 

Copper  ii  in  ii  hi:,  grm  of  copper  can  be  verj  readily 
detected  by  electrolysing  an  acid  solution  in  tin-  usual  way 
\  spiral  of  platinum  wire  is  employed  a  the  cathode,  and 
the  presence  of  the  metal  confirmed  for  In  dissolving  ii  in  a 
little  nitric  acid,  diluting  with  water  and  adding  potassium 
ferrocyanide. 

To  detect  these  metale   in  ca  tl ganic 

matter  "itli  which  tin  \  are  associated  must  lir-i  be  destroyed 
in  the  usual  way  by  means  of  hydrochloric  acid  and  potas- 
sium chlorate,  and  the  precipitates  obtained  in  the  ordinary 
course   "t    analysis   then  subjected,  :ii  suitable    tage      to 

electroly  is      \-  the   loluti thus   obtained   will  in-  -lill 

■  i, mi tated  by    some  organic   matter,  il   n      iry   i" 

in  ini  n  loogei  time  than  indicated  above. 
i  in  the  other  hand,  uriiu  can  be  tested  directly  foi  thea 
poisons. 
The  presence  of  mercury  or  "I  copper  may  l»  detected  by 
difying  the  urine  with  2  3  eo  of  nitric  acid  (cone  i,  and 
electrolysing  a*  described,  0*0001  grm.  of  metal  in  30  ec 
of  urine  can  l"  detected  thus,  oi  I  pari  in  300,000  of 
urine, 

I.,  ad  'i I    i  pal  iii   wi  11   i    i tidi   i i  ui  ini    but  il 

ammonium  oxalate  be   added,  and  thi    lead   deposited  as 

tnl.   ih.    reaction    i     quite   as   delic  ite  a       n    aqueous 

solution,  ;i  in  I  0*0001  "ii"   of  lead  can  !»'  thus  detected. 

\ \  , 1 1 ■   antii j    it  it   advisable   to   precipitate  it    first  a- 

■rulpbide,   but   il   can    be  deti    led   directly,   though  m 
satisfactorily,   hy    acidifying   the   urine    with   -     3   cc.   .>t 
Bulphuric   acid   |  di).  I,  and  •  lectroly  sit 
1 — ;,  to  2  cc      In  thi  ilso  it  is    precipitated  as  metal 

upon  the  cathodi  (cp.  Chittenden,  Proceed  ticul 

\.  ,i.|      ,-ru  in  .  ,    Vol.    8  I- 

Iii  ill.-  presence  ol  urine  ii  is  advisable  lo  continue  the 
passage  ol  the  current  for  about  twice  the  lime  required  in 
the  com  ui  aqui  ou«  solutions. 

That  mi  approximati  ly  quantitative  rt  sull  can  t ••  -  obtained 
nii,l,i   ii,.  mditions  was  shown  in  several  cases  in 

which  the  depositi >f  ' '  grm  of  metal  wa nfirmed 

with  considerabli  accuracy,  thi  piral  oi  foil  being  weighed 
l..  fore  and  afti  r  the  expi  riment. 

\  comparison  "t  the  delicacy  ••!  thesi  tests  with  the 
ordinary  qualitative  tests  tnr  antimony,  mercury,  lead,  and 
copper  by    meant  of  sulphuretted  hydrogen,  showed  thai 


the  two  were  equally  delicate  in  th.-  cose  of  antimony  and  of 
copper,  lint  that  in  thai  <>t  mercury  and  of  lead  the  electrolytic 
test  was  at  leasl  eight  times  the  more  delicate.  These  com- 
parisons  were  made  in  aqueous  solutions.  In  testing  urine 
the  value  ol  the  electrolytic  method  is  --till  more  evident, 
for  here  the  colour  of  the  liquid  interferes  materially  with 
the  reliability  of  the  ordinary  qualitative  tests  when  only 
mi  v  small  quantities  of  the  metals  referred  to  are  present. 

Beyond  the  detection  of  mineral  poisons,  qualitative 
electrolysis  can  only  offer  attraction  to  analysts  in  special 
cases,  and  the  data  on  the  subject  are  to  l>.    found  to  the 

many     electrolytic    thods   already    published.      Beyond 

testing   t Id   and    -il\<-i   in   this    manner,  I    have  not 

therefore   exami I    the    applicability    of   these    method 

further. 

The  detection  of  small  quantities  of  l'.'M  and  silver  is 
of  considerable  importance,  and  advantage  can  l»-  taken  of 

il ase  with  which   they   are   separated   from    potassium 

cyanide  solution  by  the  electric  current  for  ilii-  purpose. 

Silver. — Silver  is  obtained  a-  chloride  in  the  course  of 
analysis.  I"  confirm  for  the  metal  clectrolytically,  this 
precipitate  is  dissolved  in  potassium  cyanide  and  the 
resulting  solution  electrolysed  with  a  current  of  1  -1*5  oc. 
A  spiral  of  platinnm  wire  is  employed  as  the  anode,  from 

which  the  silver  may  I"-  dissolved  by  ans  of  nitric  acid, 

ami  tested  for  by  hydrochloric  acid  or  by  sulphuretted 
hydrogen       0*0001   grm.  "t    silver  in   150  cc,  oi   solution 

can  be  detected  thus,  aud  one  h is   sufficient    foe    tli-- 

deposition. 

Gold.-  -Gold  is  deposited  under  similar  conditions  to 
Bilver  from  cyanide  solutions,  The  deposit,  whioh  is  rather 
dark  coloured,  can  be  dissolved  in  aqua  regis  and  confirmed 
for  li\  the  Cassius'  purple  test  Urn-  again  0*0001  grm. 
of  metal  in  150  oc.  "i  solution  can  I"-  detected  without 
any  difficulty 

\.  gold  and  Bilver  are  both  extracted  from  quartziferous 
ores  li\  treatment  with  potassium  cyanide  solution  according 
in  the  MacArthui  Forrest  process  of  gold  extraction  (this 
Journal,  1890,267),  this  electrolytic  nirili.nl  should  prove 
eery    useful.      By    electrolysing    the   resulting    solution   a 

mi \t in .   ol    gold    and    silvei   «ill    be    deposited    u* th.- 

cathode,  which  can  thi  a  !>.-  parted  hj  nun.'  acid  and  tested 
for  as  described, 

111-.  I sr. 

I!,  i  iiwiimw  said  thai  there  was  little  doubt  but  that 
fui  ther  investigation  into  electrolytic  methods  ol  chemical 

analyst    wouldgivi    even   n raluable  results  than  those 

idy  -ii' I.     Systematic  investigations  of  the  subject, 

such  as  have  been  given  by  Dr.  Kohn,  would  u"  ftu  in 
prove  iln  adaptability  of  this  method  as  a  substitute  for  oi 
aid  in  ordinary  qualitative  examinations,  The  remarks  of 
Dr.  Kohn  respecting  quantitative  examinations  were  very 
mi,  i  ell  worth  folio**  ing  up  by  othi  r  practical 

Professoi  i  wnr.iii  Bbowh  Baid  thai  Di  Kohn  had 
shown  thai  electricity  bi  mghl  the  same  kiml  of  elegance, 

in  atness,   and     ii  iplii  it*    ini I*   i      thai     il    'l»l   into 

lighting   ind  silvei  plating. 

in  it-  applieal -  to  the  detection  of  poisons,  he  under- 

-t I    Iii     Kohn    tn   say    thai    the    poisons   must  firal    bt 

extracted  by  chemical  means.  Thai  would  not  l«-  sufficient, 
doubi  thai  il  the  Bubjecl  was  pursued  farther 

they  would  have  a   paper  from   him  (Dr.  Kohn)  i iday 

indicating   that   be  had  obtained  arsenic  and  such  poisons 

without  the  previous  separati t   the  metal  from  organic 

matter      It  was  a  very  great  desideratum  i"  have  a  method 

i,.i  detecting  arsenic  and  separating  it  fr the  contents  ol 

the  stomach  and  t I  directly  without  previous  destruction 

of  tii,  organic  m  itter,  and  he  hoped  l'i  Kohn  would  purine 
Iii-  work  in  iliat  direction. 

Hi,  Hi  i;  i  i  i:  said  he  was  about  to  construct  a  net* 
laboratory,  and  he  would  assure  them  that  one  of  its 
arrangements  would  !»■  tl"    installatio  ctricity,  bv 

whicb  in  carry   onl  researches   iimilar  i"  i  i  bed 

II.-  was  very   glad  t"  learn  thai  the  presenci  of  arsi 
I.,  readily  proved  by  meant  ol  electrolysis, 
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Dr.  Kohn,  in  reply,  stated  that  he  considered  it  would 
be  a  very  difficult  matter  to  effect  the  separation  of  the 
mineral  poisons  from  organic  matter  electrolytically  without 
the  previous  removal  of  the  hitter.  The  oxidation  of  the 
organic  mutter  by  the  electric  current  was  a  slow  process, 
and  lie  did  not  think  it  was  likely  to  be  more  complete  or 
more  effective  than  the  means  usually  adopted.  From 
experiments  made  witli  urine  the  decomposition  of  the 
organic  matter  present  was  fairly  complete  in  a  reasonable 
time,  and  this  fact  might  be  taken  advantage  of  in  the 
analysis  of  that  product.  But  apart  therefrom,  he  considered 
the  methods  worthy  of  some  attention,  as  being  a  means  of 
adding  to  the  certainty  with  which  very  small  quantities  of 
the  mineral  poisons  might  he  detected. 


iHanrlKStrr  &rrtion. 


Chairman:  [van  Levinstein. 

Vice-Chairman  :  Edvv.  Schunck. 

Cammittet  -■ 

.1.  Auia-ll.  J.  Grossmanu. 

G.H.Bailey.  1'.  Hart. 

R.  F.  Carpenter.  A.  Liebuittun. 

!.'.  E.  Davis.  Sir  H.  E.  Ro*  oe,  111'. 

H.  Grimshaw.  C.  Truby. 

Harold  B.  Dixon.  I).  Watson. 

lion.  Local  Secretary  : 

.T.  Garter  Bell, 
Bank  House, The  Cliff,  Higher  Broughton,  Manch<  itt  r. 


Notices  of  Papers  ami  Communications  for  the  Meetings  t*>  be 
sent  to  the  Local  Secretary. 

(There  is oange  in  the  composition  of  tin-.  Committee. 


Meeting  held  Friday,  April  3rd,  1891. 


DR.     BOWMAN    IN    THE    CHAIR. 


A  SIMPLE   AXIt    RAPID   METHOD    UK 
GBAVIMETBIC   ANALYSIS. 

r.\    i..    11.    BAILEY,    D.SC,    PH.D.,     VMi   .1.    C.    CAIN. 

The  method  is  practically  that  by  which  the  specific  gravity 
of  a  solid  would  be  taken,  viz. : — by  means  of  weighing  in 
suspension  in  liquid.  Although  in  this  way  the  weight  of 
the  solid  suspended  in  a  liquid  is  frequently  made  use  of 
as  ;i  means  of  determining  its  specific  gravity,  we  are  not 
aware  that  conversely  the  specific  gravity  (known  or 
determined  once  for  all)  has  ever  been  made  use  of  for 
ascertaining  the  actual  weight  of  a  precipitate  directly  and 
without  it  being  separated  by  filtration  from  the  liquid. 
Some  time  ago  Dr.  .1.  Grossmann,  a  member  of  our  Society, 
made  some  preliminary  investigations  in  the  direction 
indicated,  but  these  were  not  published. 

Description  of  Apparatus. 

Au  ordinary  specific  gravity  bottle  might  be  used  for  the 
determinations,  or  even  a  loo  cc.  flask.  Indeed,  the  first 
part  of  our  work  was  carried  out  with  such  a  fiask.  The 
former,  however,  had  its  inconveniences,  and  the  latter  was 
too  wide  in  the  neck  to  admit  of  sufficiently  accurate  measure- 
ment. We  therefore  constructed  a  form  of  flask  anil  fittings 
thereto  which  should  overcome  these   difficulties.      The  loo 


cc.    flask    is  made  in   two   parts,   as    shown    in    Pig.    1,   the 
neck  being  in  a  separate  piece  and  accurately  ground   into 


Fig.  1. 


1'ig.  2. 


<y 


the  body  of  the  flask.  It  is  desirable,  indeed,  to  make 
the    neck  almost   capillary   for   the   purposes   of   accurate 

reading,  so  that  to  facilitate  the  introducti 1  the  liquid 

(and  suspended  matter)  into  the  flask,  it  is  necessarj  to 
make  this  capillary  neck  removable.  With  the  arrangement 
shown  in  Fig.  2  it  is  easy  first  to  till  the  Mask  A  with 
the  liquid  and  precipitate  and  then  fit  in  the  capillar}  neck 
B,  and  add  a  little  more  liquid  until  a  given  mark  on 
the  stem  was  reached.  The  stem  is  furnished  with 
graduations  in  millimetres.  These  serve  not  only  to 
adjust  accurately  100  cc.  of  liquid  at  I  C,  but  also  (the 
capacity  of  the  stem  being  once  for  all  determined)  enabled 
us  to  get  rid  of  the  troublesome  cooling  (or  warming) 
process  used  in  specific  gravity  determinations  where  all 
weighings  are  made  with  the  liquid  at  a  given  temperature. 
For  instance,  if  the  liquid  at  I  C.  (point  of  maximum 
density  for  water)  stood  at  division  6  for  100  cc.  liquid,  and 
at  10  C.  it  stood  at  division  '.),  it  is  evident  that  when 
working  at  in  ( '.  the  flask  must  be  filled  up  to  division  'J  to 
represent  loo  cc.  of  liquid  at  the  point  of  maximum  density 
of  water.  In  order  to  further  facilitate  the  introduction 
of  the  liquid  containing  the  precipitate  into  the  body  of  the 
flask,  especially  as  150  or  200  cc.  of  clear  supernatant 
liquor  had  to  be  decanted  off  for  another  purpose,  the 
cup-shaped  vessel  (',  also  ground  so  as  to  fit  into  the  flask, 
is  used. 

Method  of  Working. 
First,  the  specific  gravity  of  the  substance  precipitated 
is  carefully  determined  by  ascertaining  (o)  weight  of  Mask 
and  air,  and  then  deducting  from  this  the  weight  of  100  cc. 
"!'  air;  (6)  weight  of  flask  and  100  cc.  of  water  at  I  ( '. ; 
(<■)  weight  of  flask  tilled  to  100  cc.  mark  with  water  and  the 

substa whose   specific    gravity  was    to    be   determined. 

The  following  values  were  obtained: — 


Silver  chloride  precipitated  in  the  hot 

Silver  chloride  precipitated  m  tin-  cold. . . . 

Copper  oxide  precipitated  in  i he  hot 

Ferric  hydrate  precipitated  in  the  hoi 

1 'arii mi  sulphate  precipitated  in  the  hut.. . 
Barium  sulphate  precipitated  in  the  cold  . 


5-298 

.V'js; 
6"514 
i-:,s:i 
f651 

t-flia 


Each  of  these  values  is  the  mean  of  several  determinations 
which  closely  agreed  amongst  themselves.  It  will  lie  seen 
that,  as  might  be  expected,  the  density  of  the  product 
varies  somewhat  according  to  the  circumstances  under 
which  the  precipitation  is  effected.  The  determinations 
made  in  the  hot  were  boiled  for  some  time,  as  in  the 
ordinary  course  of  analysis,  and  the  values  were  practically 
uninfluenced,  as  far  as  our  experience  goes,  by  prolonging 


m 


THE  JuURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [April  sn.ifsi. 


the  period  of  boiling,  or  1  ■  \  the  state  "I  dilution  when  (he 
precipitation  i-  effected,  b!  any  rate  within  such  limits  a* 
occurred  in  actual  practice.  In  order,  however,  to  make  use 
of  these  numbers  in  the  inverse  manner  for  ascertaining  the 
weight  "t  ;i  given  precipitate,  it  is  not  necessary  to  replace 
the  supernatant  liquor  by  water,  for,  by  using  two  similar 
tla-k-,  Mm  cc.  of  the  cli  ar  supernatant  liquor  may  be  run  off 
into  one  Ha-k.  leaving  the  precipitate  and  supernatant  liquor 

i upying  100  cc.  in  the  othei  Bask.    Some  of  the  supernatant 

liquid  maj  bIso  be  transferred  to  a  small  wash-bottle  for 
convenience  of  washing  down  any  precipitate  which  remains 
attached  to  the  sides  ol  the  cup-shaped  vessel.  The  actual 
determination  of  the  weight  of  the  precipitate  W  now  takes 

this  form  : — 

,,      ,.   \  . 


W  = 


Vi     u 


Where 


10'  =  weight  ol  supernatant  liquid  and  precipitate. 

to  -  weight  of  known  volume  (say  1 :c,  I  liquid. 

4   =  spscino  gravity  of  precipitate. 

\     -  volume  of  the  thi-k  (saj  1 

A-  an  instance  ol    the  weighings  to  be  made,  wc  give 

the  following  numbers,  obtained  in  determining  the  ai int 

of  chlorine  (as  silver  chloride)   in  a  solution  of  c moo 

salt  :— 

Flask  and  liquid  with  silver  chloride 123*651 

Plask  only  (del  rn loncoforall  26*972 

1.        102*679 

Plask  and  I I 122*341 

Flask  oul'  cd  once  for  all) 21*724 

*617 

...  1  M'2      52(1  -         ,     ,, 

Two  weighings  onlj  are  therefore  required.  The  following 
numbers  obtained  bj  this  method  «ill  Bhow  the  extent  ol  the 
variation  which  maj  I"'  expected  » ith  careful  working.  The 
lilvei  chloride  determined  gravimctricallj  «a-  found  to  be 
!•  122  grms. 

Rxpcrlincnt  1  save 2"  422 

Experiment  2  ga*.c 2*486 

Bxperlmoiu  -'t  gave 2*420 

1                                 3*424 

Thai  is  to  say,  the  error  in  a  chlorine  determination, 
taking  the  value  which  shows  the  greatest  divergence,  will 
amounl  to  less  than  one  twentieth  per  cent.  It  is  ii"t.  of 
course,  contended  thai  the  method  is  to  be  preferred  t"  the 
ordinary  gravimetric  determination  on  the  score  of  accuracy} 
Knt  rather  thai  '•  effects  n  saving  of  time,  especially 
where  a  numbei  ol  similar  determinations  have  to  be  made 
from  day  lo  day,  and  where  the  amounl  of  material  is 
sufficient  to  yield  a  precipitate  of  2  01  3  rim-.  \-  a 
mattet  ol  fat  >.  a  determination  ma\  be  made,  after  the 
precipitation  has  been  effi  cted,  in  half  an  hour,  and  ;i  dozen 

similar  determinations  d 1  simultaneously  in  a  dozen  flasks. 

would  occupj    verj    little   1 additional    time   than  thai 

required  to  make  the  necessary  weighings.  Of  course  the 
analysis  ol  a  substance  involving  several  determinations 
such  ai  the  iron,  copper,  and  sulphur  in  a  cupreous  pyrites -■ 
can  be  made  quite  .1-  readily.  A  determination  of  iron 
and  sulphuric  acid  in  a  solution  ol  ferrous  ammonium 
sulphate  gave  ihi  following  results  : — 


1. 
BOi 


1    i. 


I  :- 1 


Oslculatod. 


The  following  observations  have  suggested  themselves  in 

the  conr 1  workiiu t    the  details  of  this  method  of 

analysis       (  1  ).  Where  the  prceipitnti  forms  a  doubli 
with  anj  of  the  substauccs  existing  along  with  it   in  the 
solution,  regard  imi-t  I"-  paid  to  'In-  (as  il  aiusl  .1!-"  in  the 


gravimetric  method)  and  precautions  taken.  Some  soluble 
salt-  (the  alkalis,  for  instance,  by  barium  sulphate)  are 
readily  carried  down  with  the  precipitate  where  the  solution 
i-  a  concentrated  cm.-,  and  must  be  washed  out  with  hot 
water.  It  is  best,  however,  to  precipitate  «itli  the  pre- 
cautions usually  observed,  using  dilute  solutions.  (-.)  The 
method  ••an  only  be  recommended  where  a  sufficiently 
large  quantity  of  precipitate  is  obtainable  —  Bay  2  sinus, 
til  course  il  1-  possible  to  work  with  small  quantities,  but 
then  t!»-  experimental  error  becomes  large,  unless  greater 
care  is  exercised  tliau  i-  to  be  expected  in  routine  deter- 
minations. (:'.)  For  determinations  where  the  precipitate 
ran  not  be  washed  free  from  the  other  liquor  without  lo->, 
tlii-  method  may  be  recommended  as  preferable  to  the 
gravimetric  method.  Sm-li  are  the  determinations  of 
fluorides,  borates,  phosphates,  and  several  of  the  more 
troublesome  sulphides.  In  the  lattei  case  the  precipitation 
can  be  effected  by  passing  the  sulphuretted  hydrogen 
directly  into  the  lla-k,  and  tlms  all  fear  of  alteration  by 
oxidation,  &c.  is  avoided. 


- — -«ttrtt*r<- 


NOTES  ON  1  I  III  ENT  WATEB  ANALYSES  AND 
ON  METHODS  FOB  DETERMINING  THE 
YAl.l  E  tn  RIVAL  PROCESSES  FOH  INK 
PURIFICATION  til    SEWAGE. 

nv  wii.i  1 01   rnoMsox,  f.h.s.bd.,  >  i.e.,  mrc. 

Having  latelj  been  engaged  in  the  studj  of  these  questions, 
I  have  been  asked  to  bring  the  matter  before  the  Section  for 
discussion  tins  evening. 

The  subject  is  our  which  at  the  moment  is  of  special 
interest  to  the  people  ol  Manchester,  Salford,  and  to  the 
residents  mar  the  streams  which  will  in  future  go  to  supply 
the  Manchester  slop  Canal.  It  is  also  of  great  importance 
to  the  whole  of  the  country  as  the  statutes  with  regard  to 
the  pollution  ,,f  rivers  are  every  day  being  more  stringently 
enforced,  and  attempt-  musi  1"-  made  to  And  the  best 
practical  process  foi  sewage  treatment. 

The  refuse  matters  which  at  present  find  their  way  into 
riven  and  Bewers  mnj  be  classed  under  two  beads  1 — (o)  the 
ordinary  household  sewage;  and  (/>)  refuse  from  niann- 
fai  lures. 

The  tn-'  can  be  estimated  al  so  much  per  head  of  the 
population,  and  1-  that  with  which  the  people  of  England, 
generally  speaking,  are  more  particularly  concerned.  The 
second  differs  verj  greatly  both  in  quantity  and  quantity, 
and  in  this  the  manufacturers  arc  chiefl)  interested. 
,   town   sewage   consists  of  organic   and   mineral 

matter-  in    Buspensioc    and    in  sohni and  the  problem 

which  the  chemist  and  engineer  is  called  upon  to  solve 
is  to  tind  the  most  efficient  method  at  the  BmaHesI  oosl 
of    removing    the    suspended    matter    (both    organic   and 

I    0  I    the    one    hand,  and    .1-    minh    of    tl 

matter  in  solution  as  possible  on  the  other,  it  is  not.  so 
material  to  remove  the  mineral  matter  in  solution  because 

thai   would  not  !»'  a  matter  of    n h    Importance    so  fat 

at  least  as  the  Manchestei  Ship  I  'anal  i noerned. 

The  treatment  of    sewage  bj   sewage  processes  aims  at 

the  more  rapid  precipitati il  the  suspended  matter-,  both 

organic  and  inorganic,  bj  the  addition  of  something  to  it. 
or  by  a  similar  operation  to  bring  the  suspended  matter 
:  t,,  ,,  condition  in  which  il  might   casilj   bo  removed  bj 

liltration.    as     lown's     BOWSgC     HSUSjbj     I lain-     -oni.what 

-liniv  matters  in  suspension  which  are  liable  to  block  the 

llltcr-. 

The   - nd    thing    which    i-   demanded  of    the  sewage 

process  i-  thai  it  shall  a-  fni  a-  possible  remove  orgunic 
matters  from  solution,  because  if  all  the  objectionable 
suspended  mattei  be  removed  the  organic  matter  left  in 
solution  would  in  warm  weathei  undergo  putrefaction  and 
emit  \ .  i  \  objectionable  -mells. 
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In  comparing  rival  processes  for  producing  the  results 
above  mentioned,  one  thing  is  of  the  very  first  importance, 
and  that  is  that  each  process  shall  he  made  to  act  upon 
Sewage  of  precisely  the  same  quality.  Sewage  as  it  flows 
through  the  sewers  differ  in  quality  every  few  minutes, 
and  it  is  evident  that  an  average  sample  could  not  be 
obtained  by  taking  samples  every  minute,  although  samples 
have  usually  been  collected  by  those  making  such 
investigations  every  5,  10,  or  15  minutes,  and  in  recent 
experiments  which  were  made,  the  results  of  which  were 
printed  but  not  circulated,  the  samples  of  raw  sewage 
were  taken  every  half-hour  and  mixed  together  to  give  an 
average  sample :  that  this  did  not  give  average  samples 
is  abundantly  proved  by  looking  at  the  figures  obtained 
by  the  analysis  of  the  crude  or  raw  sewage  in  comparison 
with  the  figures  obtained  for  the  effluents.  In  some  cases 
the  raw  sewage  appears  to  be  actually  purer  than  the 
effluent  produced  after  treatment. 

There  are  two  and  only  two  methods  for  finding  the 
relative  value  of  sewage  processes.  The  first  is  to  have  a 
tank  saj  about  five  yards  square  fitted  with  agitators  such 
as  those  used  for  keeping  flour  anil  water  mixed  for  the 
preparation  of  size  for  warp  sizing.  The  rival  processes 
should  then  be  arranged  on  each  side  of  this  tank ;  when 
the  tank  has  been  filled  with  the  sewage  and  thoroughly 
mixed,  a  good  sample  should  be  taken  to  be  reserved  for 
analysis  and  experiment,  as  compared  with  the  same 
sewaire  after  treatment  by  the  different  processes.  One 
analysis  of  raw  sewage  would  therefore  be  sufficient  for  all 
the  processes. 

The  tank  should  be  provided  with  taps  or  sluices  on  each 
side  so  that  the  same  quantity  of  sewage  should  be  delivered 
at  the  same  time  to  each  of  the  different  systems  at  the 
same  rate,  say  2,000  to  3,000  gallons  per  hour,  each  rival 
apparatus  being  made  on  a  scale  to  treat  such  an  amount. 

First  comes  the  determination  of  the  relative  values  of 
the  different  processes  as  regards  their  respective  influences 
in  aiding  the  separation  of  the  suspended  matter.  Assuming 
four  processes  are  to  be  tested,  five  calico  or  woollen  bags 
of  the  same  size  should  be  taken,  anil  say  one  or  two 
gallons  of  the  thoroughly  mixed  raw  sewage  poured  into 
one,  and  the  same  quantity  of  the  same  sewage,  immediately 
after  treatment  by  each  of  the  different  processes  (also 
well  stirred  up),  should  be  poured  into  each  of  the  other 
four  bags,  and  the  time  required  for  each  to  filter  through 
accurately  noted,  and  the  quality  of  the  filtrate  in  each 
observed  as  to  clearness  or  turbidity. 

These  filtrates  might  then  be  analysed  to  find — ■ 

(a.)  Total  solid  matter  in  solution,  together  with  any 
impalpable  sediment  which  might  be  left  in  suspension  after 
passing  through  the  filter. 

(60  Loss  on  icnition  of  the  above  after  drying  at  220°  F. 

(c.)  Free  and  albuminoid  ammonia. 

(rf.)  Permanganate  of  potash  required  to  oxidise  organic 
matter,  &e.,  acting  during  say  15  minutes,  and  after  acting 
dnring  say  three  hours,  at  a  temperature  of  90°  F. 

(c.)  The  combined  chlorine. 

(f.)  The  combined  sulphuric  acid. 

(<7.)  The  quantity  of  iron  or  alumina  in  solution,  if  any. 

(ft.)  The  condition  of  the  filtrates  as  regards  acidity  oi 
alkalinity,  the  amount  of  acidity  or  alkalinity  being  deter- 
mined, using  lacmoid   as  indicator  with   -     sulphuric  acid 

or  --  soda. 

(i.)  Two  10-oz.  stoppered  bottles  (as  duplicates)  about 
two-thirds  full  of  each  filtrate  might  then  be  put  aside  and 
examined  every  day  to  find  how  long  each  remains,  under 
the  same  conditions,  without  emitting  a  putrid  odour. 

(ft.)  Five  large  glass  cylinders  of  similar  dimensions, 
each  holding,  say,  one  to  two  gallons,  might  be  filled,  one 
with  the  stirred  law  sewage,  and  one  with  sewage  from 
each  of  the  processes  after  treatment,  but  before  being 
allowed  to  settle. 

These  might  each  be  provided  with  a  glass  rod,  and  after 
all  had  been  thoroughly  agitated,  the  time  required  for 
settlement  or  subsidence  so  as  to  leave  a  clear  supernatant 
liquor  observed.  After  a  certain  time  a  portion  of  each 
might  be  syphoned  off  from  the  same  depth,  and  the 
suspended  matter  still  left  in  it  estimated. 


These  operations  would  give  the  effect  of  the  precipitant 
used  in  each  process,  both  from  a  chemical  and  from  a 
mechanical  point  of  view. 

The  next  process  would  be  to  weigh  the  sludge  or  matter 
left  in  the  filter.  This  might  conveniently  be  done  by 
having  each  bag  carefully  dried  and  weighed  in  a  tared 
beaker  covered  with  a  glass  plate  or  india-rubber  cap 
before  and  after  filtration;  the  difference  would  be  the 
sediment  or  sludge  produced  by  each  process. 

(/.)  These  sediments  might  then  be  analysed  to  find 
specially  what  percentage  of  iron  and  alumina  was  con- 
tained in  them.  This  would  give  a  good  idea  of  the 
quantity  of  iron  and  alumina,  or  both,  used  for  precipitation, 
and  especially  in  the  electrical  process,  where  the  quantity 
of  iron  used  up  was  determined  by  weighing  before  and 
after  using,  a  large  quantity  of  heavy  cast-iron  plates. 

The  quantity  of  lime  or  other  precipitant  employed  might 
also  thus  be  determined  in  the  sludge  filtered  off. 

The  above,  however,  does  not  show  the  value  of  each  of 
the  processes.  In  the  electrical,  and  in  Harry's  and  Spence's, 
the  process,  after  treatment,  is  complete  with  the  exception 
of  the  required  settlement  and  filtration.  The  international 
process,  however,  is  at  this  stage  said  only  to  be  half 
finished,  and  the  patentees  claim  that  a  filter  which  they 
possess  has  the  power  of  still  further  oxidising  and  removing 
the  organic  matters  from  solution.  I*  is  evident,  [there- 
fore, that  for  the  completion  of  the  tests,  the  effluent  from 
each  process  must  be  analysed  in  the  same  manner  as  the 
filtrate  above  mentioned. 

The  figures  thus  obtained  would  give  a  very  good  idea  nf 
the  value  of  each  process,  as  the  raw  sewage  dealt  with 
would  be  absolutely  the  same  for  each. 

All  these  experiments  should  be  made  in  strict  comparison 
with  the  raw  sewage,  because  I  observed  in  the  printed 
results  1  have  mentioned  of  trials  of  four  sewage  processes 
made  recently  in  Salford  that  the  raw  sewage  is  first 
analysed,  and  the  difference  between  it  and  the  effluent  is 
credited  to  the  process  through  which  it  has  passed,  whereas 
if  the  raw  sewage  had  been  simply  left  to  subside  and  then 
filtered  through  sand,  there  might  be  really  very  little 
difference  between  it  and  that  obtained  by  any  given  process. 

It  might  be  contended,  however,  that  it  is  no  practical 
test  of  any  sewage  process  to  try  the  effect  of  each  on,  say, 
2,000  or  3,000  gallons,  because  it  might  be  suggested  that 
the  quantity  of  electricity  used  in  the  electrical  process  might 
be  greater  for  the  small  quantity  of  sewage  employed  than 
it  could  be  for  larger  quantities,  or  that  the  filters  which 
oxidise  might  become  clogged  or  lose  their  effect  by  con- 
tinued use.  If  it  be  desired,  then,  to  work  for  some  time 
continuously  each  process,  then  the  second  arrangement 
might  be  employed.  This  would  consist  of  a  large  tank  pro- 
vided with  stirrers,  into  the  centre  of  which  should  fall  the 
sewage  to  be  tested,  the  stirrers  being  kept  constantly  at 
work,  and  the  sewage  being  supplied  from  the  bottom  of 
the  different  sides  of  such  tank,  one  opening  being  also 
arranged  for  allowing  the  untreated  sewage  to  flow  out 
into  a  tank  similar  to  those  in  use  for  treating  the  sewage  ; 
this  to  give  a  raw  sewage  standard  for  comparison,  so  that 
at  any  time  samples  of  the  effluent  from  each  process 
might  be  taken  and  compared  with  a  sample  of  the  raw 
sewage,  which  at  any  time  would  as  nearly  as  possible 
represent  a  true  sample  of  the  sewage  which  would  be 
treated  by  all  the  different  processes. 

By  such  a  method  as  this  an  almost  mathematically 
correct  comparison  could  be  obtained  of  the  action  of  the 
different  processes  on  sewage.  It  would  of  course  go  with- 
out saying  that  the  analysis  of  all  the  samples  should  be. 
made  immediately  after  being  taken,  before  any  subsequent 
change  could  take  place  in  them. 

Nil  Mich  method  as  either  of  those  above  mentioned  were 
carried  out  by  the  committee  of  chemists  and  engineers  in 
he  tests  which  were  recently  made  of  the  four  different 
processes  tested  with  the  Salford  sewage.  In  these  ex- 
periments each  process  was  worked  on  the  sewage  separately, 
the  one  after  the  other,  samples  of  the  sewage  supplied  being 
taken  as  it  flowed  to  the  treating  tanks  or  vessels  every  half- 
hour,  and  the  whole  mixed  together  and  a  sample  taken 
from  it  as  representative  of  the  sewage  which  was  treated. 
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1 1. 1. .  fur  in-i.ii ,  arc  some  of  the  results  given,  which 

shown  the  importance  of  knowing  the  exact  composition  of 
the  sewage  actually  treated. 
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The  interpretation  of  the  results  of  the  analyses  has  led 
in  a  curious  misapprehension  on  the  pari  of  the  engineers 
as  in  the  meaning  of  the   figures  given  bj    the  analysts. 

Thns,  the  loss  on  ignil is  described  as  "  organic  matter.' 

chemists  write  "  organic  matter,  &c."  the  loss  being 
bui  a  rule   principal!]   the    "el    cetera"  i   in   othci    words 

combined  water,  ami ia  salts,  chlorine  fr hloride  "f 

in,,,   :, 1 1 , i    perhaps   some   volatilised   coi alt, 

I  bj  : 1 1 1 _\  of  the  pi »ses  in  which  iron  or 

alumina  an  employed,  some  hydrateil  oxide  of  iron,  sulphate 

of   lime,   nr  other   com| nd   is   added  or   formed    which 

contains  a  large  percentage  "i  combined  water,  and  thus  it 
cornea  thai  "organic  matter"  is  represented  as  contained 
in  grcutci  quantity  in  the  effluents  than  in  the  ran  s<  wagi 

N,,H   come*   the   engii rs'    report,   and    the}    take    the 

chemist's  figures  for  organic  matter  which  is  nol  organic 
matter  at  all,  bul  chief!}  "el  cetera,"  and  thej  cite  these 
results  a-  follows  : — 
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organic  solids)  in  solution,  and  it  i-  somewhat  remarkable 
that  these  were  increased  instead  of  diminished.  The  pre- 
cipitants,  added  t<>  the  volume  of  sewage,  may  partially 
account  ti,i  this,  ami  impurities  existing  in  the  filtering 
material  may  possibly  account  fur  the  remainder." 

tin,-  ..I  the  chemists,  in  epitomising  his  results,  takes 
a,-,  hum  of  il"-  1"*-  "ii  ignition  as  organic  matter.  Thus, 
li,,  shows  in  tin-  lour  processes  'In-  following  figures: — 
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I  lir  minus  sign  means  that  the  ln>s  mi  ignition  from  the 
soluble  matters  in  tin-  mean  "t  the  effluents  were  less  than 
thai  contained  In  tin-  mean  of  the  sewages  employed.  The 
I  sign  means  that  tin'  In--  mi  ignition  in  the  effluents  was 
greatei  than  it  was  in  the  filtered  raw  sewages.  As  far  a-  I 
can  inaki'  out,  ihr  first  figure  in  this  table  is  a  serious  mistake 
in  calculation  from  tin-  figures  given  in  the  bod]  "f  the 
report  :  the  figures  should  In-  much  higher. 

from  tin-  figures  of  the  report  Further,   I  give  a- 

follows  "  percentages  of  purification,"  a-  Bhown  by  tin  ami 
albuminoid  ammonia,  ami  "oxygen  taken  up  in  three 
hours." 

•■  Percentages  ,,f  Purflcatlon." 
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Putting  aside  the  figures  obtained  a-  "loss  mi  ignition," 
called  "  organic  matter,"  as  of  no  value,  we  come  to  the  free 
an, I  all, minimi, l  ammonia  and  oxygen  required  to  oxidise  tin 
organic  matters,  ami  we  observe  that  tin-  international  pro- 
cess  shows,  l,\    in-   figures,  a  much  higher  percentage  of 

purification  than  il lectrical  process, and  in  this  view  it  is 

difficult  to  reconcile  his  remarks,  which  I  give  a-  follows 

"  Vftci  studying  closelj  the  results  of  my  analysis  .  .  .  . 
ami  iln-  results  "i  -mm'  laboratory  experiments,  also  taking 
mi,,  consideration  tin-  uniformity  of  its  working,  I  am  of 
,, I  ni  in, n.  a-  ill,  final  result  of  mj  investigation,  that  the  most 
reliable  process  i-  thai  of  the  '  Klectrical  Purification 
Vssociation  (  Limited ).'  " 

It  a|'i  li    i   ,ii,i  Bull  ami  iln    other  chemists 

employed  had  nol   compared   results    before   printing,  but 
I's  figures  confirm  the  referee  chemist  in  showing  that 
bi  am, nmt  , 'I  purification  was  effected  1,\  the  inter- 
national than  l,\  the  electrical   process,  but  he  ha-  wiselj 
abstained  from  deciding  between  these  two  processes   from 
ires  he  obtained,  considoring  the  unsatisfactory  and 
unscientific  conditions   under   which   both   appear  to   have 
impelled  to  work,     Tin  ncl  resiill  of  the  whole  "i  Ibe 
work  douc  in  tin-  investigation  lo  find  iln   relative  value-  of 
the  different  processes  is  thai  il  is  practical!*  valueless. 


[t  is  interesting  lo  sec  how    ihe  engineers  explain   tli 
results,     The;  say  in  their  report :  "In  none  of  the  cases, 
however,  can  the  results  be  considered  entirely  -. 

i,,   tim   solids    remaining   |  mon    •  -\ •■ ,  iall\    the 
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IK.   JOHN    PATTINSON    IN   THE    CHAIR, 


it\  THE  DETERMINATION  OF  MANGANESE  IX 
ITS  ORES  AND  ALLOYS. 

HY    JOHN    PATTINSON,    F.I.C.,    AND    11.    SALVTN    e  vrn.xsi  in, 
PH. n.,    F.I.c  . 

Owing  to  the  large  quantity  of  manganese  in  tin-  form  of 
spiegeleisen  ami  ferromanganese,  now  used  in  tin-  manu- 
facture of  Btcel,  the  accurate  estimation  of  this  metal  in 
iis  above  mentioned  alloys  ami  in  tin-  ores  from  which 
these  alloys  an-  made,  is  of  considerable  industrial 
importance. 

Tie-  gravimetric  methods  of  estimating  manganese  usually 
adopted  may  he  classed  under  three  heads:  1.  Those  in 
which  tlie  manganese  is  calculated  from  the  manganoso- 
manganic  oxide  (Mn;<>,)  obtained  by  igniting  the  carbonate 
or  the  hydrated  dioxide  in  air ;  2.  Those  in  which  the 
manganese  is  weighed  as  pyrophosphate;  3.  Those  in  which 
it  is  weighed  as  sulphide. 

in  all  these  methods  the  solution  of  manganese  before 
precipitation  of  the  manganese  is  freed  from  iron  and 
aluminium  by  some  one  of  the  various  nays  in  which  this 
can  he  done,  hut  the  process  now  usually  adopted  is  to 
precipitate  the  iron  and  aluminium  by  ammonium  acetate. 
The  liltrate  from  this  precipitate  then  contains  the  manganese 
and  any  copper,  nickel,  BObalt  or  zinc,  together  with  a 
small  quantity  of  iron  that  has  escaped  separation.  In 
the  ease  of  manganese  ores  and  manganiferons  iron  ores, 
the  solution  also  usually  contains  calcium,  magnesium,  and 
alkalis.  If  the  manganese  be  now  precipitated  with  bromine 
and  ammonia,  the  precipitate  of  hydrated  manganese  dioxide 
carries  down  with  it,  as  is  now  well  known,  portions  of  all 
these  substances,  which  must  afterwards  be  separated  from 
it  and  their  weight  deducted  from  the  total  weight  of  the 
precipitate.  Or  the  iron,  zinc,  copper,  nickel,  and  cobalt 
may  be  separated  before  the  manganese  is  precipitated,  by 
rendering  the  solution  slightly  acid  with  acetic  acid  ami 
saturating  it  with  sulphuretted  hydrogen.  We  would  point 
out  that  although,  no  doubt,  the  greater  part  of  these  sub- 
stances may  be  separated  in  this  way,  nevertheless  it  is 
most  difficult  to  ensure  their  complete  separation  from  a 
relatively  huge  quantity  of  manganese.  In  fact,  unless 
the  solution  is  so  very  slightly  acid  that  a  portion  of  the 
manganese  itself  is  precipitated,  we  find  that  then'  is  incom- 
plete precipitation  of  the  other  substances.  In  the  case  of 
ores  the  calcium,  magnesium,  and  alkalis  still  remain  in 
solution  with  the  manganese  after  the  removal  of  the  other 
substances  by  sulphuretted  hydrogen,  and  the  separation  of 


these  is  very  troublesome,  necessitating  the  precipitation 
of  the  manganese  as  sulphide,  or  the  dissolving  out  of  the 
calcium,  &c.  from  the  precipitated  manganese  oxide  by 
nitric  acid,  and  these  processes  are  hut  imperfectly 
successful. 

When  the  manganese  is  weighed  as  pyrophosphate,  the 
same  objection  obtains,  for  it  is  usual  to  first  precipitate  as 
hydrated  dioxide  and,  after  rcdissolving  this  precipitate, 
to  reprecipitate  the  manganese  as  phosphate.  Unless 
the  calcium  and  magnesium  have  been  separated,  these  of 
course  arc  precipitated  as  phosphates  with  the  manganese. 

II.  Rose  has  suggested  the  weighing  of  the  manganese 
as  manganese  sulphide  formed  by  igniting  the  oxide  with 
sulphur  in  an  atmosphere  of  hydrogen.  This  method  is 
-till  open  to  the  objection  that  it  depends  in  the  first  place 
upon  the  formation  of  the  hydrated  dioxide,  and  the  tedious 
separation  of  all  other  substances  carried  down  with  the 
dioxide  precipitate,  is  not  avoided. 

NO  doubt  fairly  accurate  results  may  be  obtained  by  the 
gravimetric  process  when  the  manganese  is  weighed  as 
pyrophosphate  or  as  sulphide,  provided  of  course  that  due 
care  has  been  taken  to  separate  all  impurities  from  these 
substances  ;  the  methods  are  both  very  tedious  ami  require 
very  experienced  manipulation  to  give  anything  lik.  good 
results.  But  when  the  manganese  is  weighed  as  manganoso- 
manganie  oxide  (Mn304)  a  still  further  risk  of  error  is 
incurred. 

We  refer  to  the  fact,  Hist  pointed  out  by  Wright  and  Luff 
(Journal  Chem.  Soc.  Trans.  1878,  525),  that  when  man- 
ganese carbonate,  or  the  higher  or  lower  oxides  of  manganese 
arc  ignited  in  air,  a  product  is  obtained  which  invariably 
contains  more  oxygen  than  Mu304,  and  that  only  by  long 
continued  beating  over  a  powerful  blast  lamp  can  a  product 
approximating  closely  to  Mn,!!,  be  obtained.  Pickering 
(Chem.  News,  43,  225)  found  that  when  hydrated  man- 
ganese dioxide  was  heated  in  a  platinum  dish  over  an 
ordinary  l.unsen  burner,  the  composition  of  the  resulting 
oxide  varied  with  the  temperature,  approximating  when 
heated  during  the  day,  with  a  low  gas  passure,  to  Mn„0(, 
and  at  night,  with  a  better  gas  supply,  to  Mn304,  but  that 
tlie  variation  in  composition  at  the  higher  temperature  was 
from  70-S5  per  cent,  to  74-99  percent,  of  manganese,  pure 
Mn3Q,  containing  7°.  -05  per  cent,  of  manganese. 

Ilittmar,  in  1864  (Jour.  Chem.  Soc.  1864,  29')),  had 
already  shown  that  when  manganese  dioxide  was  heated  to 
dull  redness  in  air  or  even  in  an  atmosphere  of  nitrogen,  the 
resulting  oxide  approximated  to  the  composition  of  the 
sesquioxide  Mn„03,  and  not  to  that  of  the  protosesquioxide 
M„:,l  >,. 

Notwithstanding  these  well-known  facts  we  believe  that 
it  is  still  not  an  uncommon  practice  among  chemists  to 
estimate  manganese  by  precipitating  it  as  hydrated  dioxide, 
and  after  ignition  of  this  precipitate  at  a  red  heal  until  a 
constant  weight  is  obtained,  calculating  the  percentage  of 
manganese  on  the  assumption  that  the  product  of  ignition 
has  the  composition  Mn304,  and  without  making  any 
correction  for  the  oxygen  it  contains  in  excess  of  that 
required  to  form  manganese  protoxide,  Mn<  K 

We  have  had  occasion  during  the  last  two  years  to  repeat, 
to  a  partial  extent,  the  investigations  of  Wright  and  Luff 
and  of  Pickering,  on  the  products  obtained  by  heating 
hydrated  manganese  dioxide  in  air,  and  whilst  we  confirm 
the  work  of  these  chemists  on  this  subject,  we  think  our 
results  are  of  sufficient  interest  to  warrant  our  publishing 
them,  especially  as  they  have  an  important  bearing  upon  the 
determination  of  manganese. 

(  hir  experiments  were  made  with  manganoso-manganic 
oxide  of  known  composition,  prepared  either  from  crystallised 
manganese  sulphate  or  from  ferromanganese  containing 
about  Sii  per  cent,  of  manganese. 

The  manganese  sulphate  was  reerystallised,  and  after 
solution  in  water  the  manganese  was  precipitated  with 
ammonium  sulphide  ;  the  precipitate  was  thoroughly  washed 
to  remove  a  small  quantity  of  lime  that  was  present  in  the 
manganese  sulphate,  anil  it  was  then  dissolved  in  hydro- 
chloric acid,  the  solution  filtered  from  separated  sulphur, 
ami  evaporated  to  dryness  toexpel  the  excess  of  acid.  The 
residue  was  dissolved  in  water,  boiled,  and  the  manganese 
precipitated  as  carbonate  with  ammonium  carbonate.    After 
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washing  the  precipitate  free  from  chlorides  the  manganous 
carbonate  was  dried,  separated  carefully  from  the  filter 
paper,  and  ij^riir.- 1  in  a  platinum  ili-li  in  a  gas  muffle,  for 
several  hoim  at  a  verj  bright  red  heat,  approaching  a  white 
beat,  until  the  weight  ■•!  the  dish  and  its  contents  was 
constant.  The  resulting  oxide  was  then  carefully  examined 
and  found  to  be  Fret  from  any  impurity,  and  the  oxygen  in 
m  excess  of  that  r.i[niro<l  to  form  manganoue  oxide, 
detei  mined. 
It  was  fnunil  to  contain  - 

Percent. 

MnO 00*03  -  72*005       Mn. 

Available  oxygen 0*97 

100-00 

Pure  Mn.",  contains  72*05  pi  i  i  •■  ml  of  manganese  and 
B  9S  per  cent,  of  available  oxygen, 

There  being  some  difficulty  in  obtaining  nmnganese 
sulphate  sufficiently  free  from  aluminium  and  calcium,  and 
small  quantities  of  the  latter  being  especially  difficult  t<> 
separate  from  manganese,  we  made  another  batch  of  Mn  ,<  >, 
from  ferromanganeae  containing  about  H2  per  cent  ol 
manganese,  fa  this  substance  all  the  impurities  carried 
down  with  the  precipitate  of  hydrated  manganese  dioxide, 
by  precipitation  with  bromine  and  ammonia,  were  such  as 
could  be  removed  or  estimated  bj  precipitating  them  as 
sulphides  in  acetic  acid  solution, 

The  ferromanganeae  was  finely  pounded  and  then 
dissolved  in  hydrochloric  acid,  and  the  solution  filtered  from 
the  separated  carbon  and  silica.  The  clear  solution  was 
then  evaporated  to  dryness  in  a  platinum  dish,  and  dried  in 
an  air-bath  at  about  180  C.  for  three  hours.  The  residue 
was  transferred  toabeaker  and  dissolved  in  water  ami  a 
little  hydrochloric  acid,  and  the  solution  filtered  from  » 
trace  of  silica.  The  filtrate  was  then  boiled  and  the  iron 
oxidised  with  nitric  acid.  The  iron  was  next  removed  as 
basic  ferric  acetate  bj  precipitating  il  with  ammonium 
acetate,  and  tli"  filtrate  from  the  iron  precipitate  was  made 
very  nearly  neutral  by  adding  ammonia  until  the  solution 
barely  showed  any  acidity  when  tested  with  litmus  paper. 
The  liqnid  was  then  boiled  and   saturated  whilst  hoi   with 

sulphuretted  hydrogen,     801 if  r  1 1  •  -  manganese  was  carried 

down  with  the  precipitate  of  sulphides  of  iron,  copper,  and 

nickel    which   formed,   bnl    it    was  I id  thai    unless  the 

solution  was  so  nearly  neutral  thai  some  -mill  pan  of  the 
manganese  was  also  precipitated,  there  was  a  verj  impi  rfecl 


separation  of  the  other  substances.  The  sulphuretted 
hydrogen  precipitate  was  filtered  off,  the  nitrate  boiled  to 
expel  the  sulphuretted  hydrogen,  and  the  manganese  was 
then  precipitated  as  carbonate  with  ammonium  carbonate. 
After  thoroughly  washing  the  carbonate,  it  was  dried  and 
calcined  in  a  gas  muffle  at  almost  a  white  heal  until  the 
weigh)  was  constant  Before  a  constant  weight  was  obtained 
it  was  found  necessary  to  grind  the  oxide  in  an  agate 
mortat  and  to  stir  it  frequently  during  the  calcination.  The 
resulting  oxide  was  carefully  examined  and  found  to 
contain — 

PerCent 

UnO  WM  -  Tins        Mil, 

Available  oxygon 7'01 

Ferric  oxide  and  traces  of  copper     0*07 

and  nickel  oxide-. 

100  ... 

Pure  NfajOj  contains,  as  already  stated,  72*05  per  cent, 
ol  manganese  and  6*99  per  cent. of  available  oxygen. 

The  behaviour  of  manganese  carbonate,  formed  as  above 
described,  when  heated  at  various  temperatures  in  ■  gas 

Ille  furnace  Was  examined  as  follows  : — 

About  1 1  •"•  grains  of  the  dried  manganese  carbonate  were 
placed    in  a  tared   platinum  crucible,  and   lirst  of  all   heated 

for   l ',  hours  at  a  dull  red  heat,  the  crucible  being  placed 

ill  the  mouth  of  the  muffle.  At  the  end  of  this  time  it 
weighed  72*985  grains.  The  upper  layer  of  the  substance 
was  then  found  to  he  Mack,  whilst  the  underneath  layer 
next  the  crucible  was  of  a  red-brown  colour.  It  was  then 
crushed  up  and  stirred  by  a  Hat-ended  L'la--  rod,  ami  again 
h,at,, I  at  a  dull  red  heat  lor  one  hour,  \\  hen  it  was  found  to 
have  gained  0*75  grains,  and  nowweighed   78*735  grains, 

At   the  end    of    tin-   - ml    period    of    heating,  its   colour 

throughout  appeared    uniformly   hlack,  hut    on    grinding  the 

contents  of  the  crucible  up  in  an  agate  mortar  il  was  seen 

that  there  wen1   still    small    panicle-   which    although    black 

outside  wen-  red-brown  inside. 

Some  of  the  hlack  oxide  prepared  in  this  way  in  a  previous 
experiment  was  found  to  closely  approximate  to  the  com- 
position of  Mn.,'  I ;. 

After  grinding  in  an  agate  mortar  the  quantity  of  sub- 

stai returned   to   the  crucible   was   lirst   weighed,  and, 

owing  to  some  loss  during  the  grinding,  it  weighed  7:t41 
grains,     The  heating  was  then  continued  as  shown  below. 


Twin    I 


No.  of 

[eating. 

|,  |(  itioil  Of 

successive 
Pel  iodi  ,,f 
ii  sting. 

:i 

.Minnie,. 

I 

.*. 

s 

6 

a 

It 

7 

IS 

B 

10 

u 

in 

10 

to 

11 

!»> 

11 

i:t 

HI 

U 

80 

II 

to 

in 

in 

■  of  Heating. 


i    'ii,-.  dull  red  heat 

linn  --ii  burns 

Do  il,.. 

I  -a-  muffle,  1  "TV    dull  P'll  Ileal     

II".  do.  

Gas  muffle,  bright  red  heal  

p..      ruiiier  hotter 

Do 

Do        di i  II  o  

Da  do        

Hun-,  a  burner,  dull  red  '" 

■i  in  'ii 

II".  dull  I., I  leal   

I  '  ,1".  


Weight  in 
Q  rains 

H 

Gain  in 

rains  mi 

previous 

11    it  in**. 

Loss  in 
Grains  on 
pre*i  lous 
Rearing. 

■ 

iifj 

71*98 

0*10 

;.-.  D8 

*• 

74*08 

ii  in 

74*08 

;  r  i.:' 

1*84 

71*68 

0*04 

71*08 

..'   "7 

(ill 

7*4*71 

i,  ,;i 

7-71 

Tl'.Vi 

1*11 

71'CI 

-. 

.:  II 

icvj 

Colour,  Ac 


uly  lilnck. 

1 1". 

Do. 

l>,,. 

Do. 

Bed-brown,  vei  7  little 
black  icit. 

n.. 

ii". 

1  ..Lair  slightl]  liUoki  r 

m  pails. 

I>... 

1  ,.1,-ur  11. .  1  changed, 

U'-.l-lm.M  11. 
D 

be. 
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Table  I.— continued. 


No  of       duration  of 
successive 

Manner  of  Heating. 

"Weight  in          Gain  in             Loss  in 
Grains            Grains  on         Gruins  on                 rvon,,r  •< 
after               previous            previous                  colour,  sc 
Heating.          Heating:          Heating. 

Minutes. 
17                    li'J 

71'58                  ..                    0*55            Red  brown. 

1 
71'59                iinl                    ..                    Do. 

71-7(1                 011                      ..                     Do. 

71112                   0-22                       ..                       Do. 

71-53                 ..                   o-:ifl                 Do. 

71-53                  ..                      ..                    Do. 

18 

1!) 
20 

21 

22 

60 
60 
60 

120 

D  i.       rather  cooler  than  last  heating  . 

Do.       same  temperature  as  last  heating 

Do.       very    bright    red    beat,   almost 
white  heit. 

The  available  oxygen  was  now  determined  in  this 
product,  and  found  to  be  7  •  035  per  cent. ;  pure  Mn30, 
contains  6  99  per  cent,  of  available  oxygen. 

On  examining  this  table  it  will  be  seen  that  when  heated 
at  a  dull  red  heat  in  a  gas  muffle,  manganous  carbonate, 
after  parting  with  its  carbonic  aeid,  absorbs  oxygen  until 
it  attains  the  composition  of  Mn..( ),.  The  available  oxygen 
in  the  final  product,  7-03  per  cent.,  shows  that  after  the 
sixth  and  seventh  heating  the  substance  contained  10- 17  per 
cent,  available  oxygen,  as  compared  with  10- 13  per  cent, 
required  by  MiU  I, 

It  will  be  remembered  that  in  the  Dunlop  manganese 
recovery  process,  when  the  manganese  carbonate  is  heated 
at  a  much  lower  temperature  than  a  dull  red  heat  (about 
600  1'.)  in  the  presence  of  water  vapour,  a  still  higher 
oxide  than  the  sesquioxide  is  formed. 

It  is  further  seen  that  after  alternately  heating  strongly 
aud  then  at  a  dull  red  heat,  the  substance  after  each 
exposure  to  a  high  temperature  absorbs  less  oxygen  on 
exposure  to  a  low  temperature  than  it  had  done  on  the 
last  exposure  to  a  low  temperature,  until  finally  a  molecular 
condition  is  reached  in  which  it  ceases  to  absorb  or  to  lose 
oxygen,  and  that  its  composition  in  this  condition,  by 
making  the  higher  temperature  sufficiently  intense,  may 
be  made  closely  to  approximate  to  Mn304. 

Twenty  grains  of  the  manganoso-manganic  oxide  made 
from  manganese  sulphate  were  dissolved  in  hydrochloric 
acid,"  the  solution  diluted  and  saturated  with  bromine. 
Ammonia  was  then  added  and  the  precipitate  of  hydrated 
manganese  dioxide  filtered  off  on  a  Schleicher's  filter  paper, 
and  washed  until  free  from  chlorides,  and  dried.  The 
precipitate  was  separated  from  the  filter  paper,  which  was 
burnt  off  in  a  tared  platinum  crucible,  and  the  precipitate 
was  then  placed  in  the  crucible  and  heated  for  successive 
periods  as  shown  in  the  following  table. 

Table  II. 


Duration  of  "Weight  in 

Periods'  of       Manner  of  Heating,     Grains  after 
Heating.  Heat  in-'. 


Loss  in 
"Weight  in 
Grams  on 
previous 
Heating. 


The  available  oxygen  in  this  substance  was  then  deter- 
mined and  found  to  be  6  98  per  cent.  The  theoretical 
yield  of  available  oxygen  from  Mn;tO,  is  6  99  per  cent.,  and 
the  manganoso-manganic  oxide  used  in  the  experiment 
yielded  6-97  per  cent,  of  available  oxygen. 

It  will  be  seen  that  after  heating  at  a  bright  red  heat  for 
about  an  hour  an  a  half  the  substance  was  reduced  to  the 
composition  of  JIn;,()4.  But  had  the  weight  been  taken 
after  heating  for  20  minutes  at  a  bright  red  heat  and  the 
assumption  made  that  the  substance  was  Mn304  an  error 
of  about  0-8  per  cent,  of  manganese  would  have  been  made. 

Another  portion  of  20  grains  of  pure  manganoso-manganic 
oxide,  containing  6-97  per  cent,  of  available  oxygen,  as 
against  6 '99  per  cent,  required  by  theory,  made  by  heating 
tbe  carbonate  as  already  described,  was  heated  in  a  platinum 
crucible  in  the  following  way. 

Table  III. 


Duration  of 
successive 
periods  of 
Heating. 


Manner  of 
Heating. 


Weight  in 

Grains 

after 

Heating. 


Loss  in  Gain  in 

\\ 'eight  in  Weight  in 

Grains  on  Grams  on 

previous  previous 

Heating.  Heating. 


Minutes. 


30 

30 
30 


Over  zas  blow- 
pipe in  clay 
jacket. 

Do. 

Do. 

Do.,  gas  pressure 
greater  and  tem- 
perature1, erv  high 

Gas  lnullle  at 
brightred  heat. 

Gas  muffle  dull 
r^d  heat. 

Do. 

Do. 


19"! 

l'J- 
18-! 

19-: 

19" 

19-1 
19-! 


0-02 
0-11 
0-92 


0-98 

o-oi 

0-02 


The  platinum  crucible  in  which  the  substance  was  heated 
was  not  a  thin  one,  but  on  the  contrary  one  with  stouter 
sides  and  bottom  than  those  that  are  usually  made.  It  will 
be  seen,  however,  that  there  was  a  considerable  loss  of  oxygen 
caused  by  heating  over  the  blow-pipe  in  a  clay  jacket, 
equivalent  to  as  much  as  3 '85  per  cent,  of  manganese  if  the 
weight  1 8  •  93  grains  be  taken  as  Mn;104.  On  examining  the 
substance  in  the  crucible  when  it  weighed  18  93  grains,  it 
was  found  that  the  underneath  part,  next  the  heated 
metal  of  the  crucible,  was  of  a  green  colour,  no  doubt  owing 
to  reduction  of  the  manganoso-manganic  oxide  to  manganous 
oxide, probably,  as  suggested  by  Pickering,  owing  to  reducing 
gas  permeating  the  heated  platinum.  On  placing  the 
crucible  with  its  lid  off  in  a  gas  muffle  furnace  for  about 
three-quarters  of  a  minute,  at  a  bright  red  heat,  that  part  of 
the  substance  which  was  green  began  to  glow  and  continued 
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to  do  bo  foi  aboul  half  a  minufc       At'- 1  the  glow  had  ceased, 

icible  was  taken  out  and  weighed  and  found  to  have 

gained  in  weigh!  0*98  grains,  and   after  heating  for  au  hour 

longei  it   ultimately  nearly  acquired   the  original  weight  of 

the   manganoso-manganic   oxide    I.     This    experiment 

shows  that  there  is  a  risk  in  heating  manganoso  manganic 
oxide  stronglj  ovei  a  gas  blow  pipi  ol  obtaining  an  oxide 
containing  less  oxygen  than    Mn.i  >,.     Wehave  also  found 

ii  ii     .11,1.1 b  red  enter  thi    mouth    ol    tbi 

crucible  oven  if  closed  bj  a  good  fitting  lid,  when  a  gas 
blow-pipe  and  claj  jacket  are  used.  Thi-  corresponds  with 
an  observation  of  Wright  and  Luff  (Jour.  (  hem  So  .Trans. 
1878,534)   when  endeavouring  to  obtain  cobalt  monoxide 

iting  a   highei    oxide   i >  atmosphere   of  carbon 

dioxidi 

The  following  experiment   shows  that  the  precipitati    of 
li\,lr,it. .1    manganese    dioxide    formed    bj     bromine    and 


ammonia  behaves  in  the  same  waj  as  the  oxide  derived 
from  manganous  carbonate  when  heated  alternately  at  high 
ami  low  temperatures,  absorbing  oxygen  at  the  lower 
tempi  ratures  and  parting  with  it  at  the  higher  temperatures, 
but  in  this  experiment  the  substance  was  exposed  to  the 
heat  <>f  a  blast-lamp  and  the  final  product  contained  an 
amount  of  oxygen  less  than  that  required  to  form  Mn.i',. 
The  experiment  also  shows  the  tendency  of  the  precipitate 
dI  hydrated  manganese  dioxide  to  carrj  down  with  it  calcium 
From  solution. 

Twenty  grains  of  manganoso  manganii  oxide,  containing 

6*97  per  cent,  of  available  oxygen  per  cent,  ol 

Mull,  were  mixed   with  :;-.'i7  grains  of  calcium  carbonate 

line  i  at  I,  and  after  -..luti.ni  in  hydrochloric  acid  and 

dilution  with  water,  the  manganese  was  precipitated  with 

In- in.     ami    ammonia,  and    the    precipitate    filtered  of, 

washed  free  from  chlorides,  dried  an. I  heated  in  a  platinum 
crucible  a-  follows  : — 


I  \i:i  i     1  V. 


No. 

Dui  itfonof 
rive 

p.  i  ....I- 

1  1       lIlIlL'. 

llaoner  ol  Heating. 

Weight  in 

Grains  after 

Heating. 

I.M--       It. 

.ii.  r 

II.  al  MILT. 

Gain  in 

after 
Heal 

in  ...  Substance. 

1 

.Mi 

US 

•u 

.". 

7 

7 

1.-, 
.;.. 
:!() 
■^ii 
in 

■In- IS 

20-19 

Jinn 

!(    ifl 

jii-JI 
80*21 
19*90 

0 

II  111' 
hi; 

III!.-. 
0*18 

0*28 

0*19 

0  . 

Il-I  s 

I.i  .In  brown. 

I . 

i 

|                 .!.  . 

\  il     ,1-   \t      llli 

II.                 .1..              

e 

7 

- 

D 

■       .1  heat  . . . 

rather    lighter     brown     next 
ible. 

('..lour  next  crucible  rathi 

II 

i.i  "«  a. ..a.  piece  i 

Vftci  the  lit  heating  the  available  oxygen  was  determined 
in  tin-  product.  To  .1..  tin-  it  wa-  finely  ground  in  an  agate 
mortal  an. I  19'92  grains  of  ii  weighed  "If  and  dissolved  in 
a  -.. lull.. ii  ot  ferrous  sulphate  in  sulphuric  acid,  and  the 
excess  of  ferrous  -alt  titrated  with  standard  potassium 
dichromate  Bolution. 

19*92  grains  "t    the  Bubstance  yielded  1*2047  gra 
oxygen;    therefo.fi    20*04   grains,  /.«..  the    whole    "l    the 
substance,  would  yield  I  ■  248  grains  of  oxygen.     Deducting 
1-248  from  20" 04  we  have  left  18  792,  which  is  the  weight 
ol    \lni  i  an. I  i  a' i   in   the  20  04  grains   of  the  precipitate. 

Bui   the  actual  ai nt  ol  MnO  taken   for  the  experiment 

was  onlj   18   rain     i  ol   the  orginnl    Mti,<>, 

t. ir  Miii  1 1.  therefore  the  quantity  of 

lime  present  in  the  precipitate 

18-792       18*006      0   186  grains, 

..in I  th position  "i  thi  precipitate  is  — 

Per ».  ni. 

Mull I-  I 

crgen  i  -M- 

.     ■! 0*188 

I.MI     I... 

II. 1. 1    the    weight    after   beating   foi    IS    minute ih<- 

Uunsen  burnei  and  then  foi   8 nun.-  al  ■  bright  red  beat 

ii    the  gas  muffle,  1 n  taken  as  representing   the  weight  of 

Mn  1 1,  found  in  the  anal)  »is  ol   a   sub  rri i  a- 

niiu  Ii  as  '.  '6  pot  cent,  ,.i  manganese  would  have  beeu  made. 

I'll.-.-  experiments,  and  a  number  ol  others  of  the  same 
oharacter  that  we  have  made  in  rclatiou  to  the  infliu  u, 


tcmpci  ,i,n,  .  and  "I  the  different  modeaol  heating  mention)  -l 
In  this  paper,  upon  the  precipitate  of  hydrated  manganese 
dioxide  formed  l»\  bromine  and  ammonia  from  solutions  of 
manganous  salt-  and  upon  mangai -  carbonate,  shots 

i.  Thai  Mn./i,  i-  .hiIn  formed  from  these  substances 
bj  ignition  foi  about  an  hour  al  almost  a  "hii<-  heal  in  a 
gas  muffle  furnace,  or  other  apparatus  in  which  the  Mn  i ', 
i-  pi  otecti  ,i  f -educing  gases 

2.  That  an  ordinal**  red  heat,  such  as  is  obtained  over  a 
Bunsen  burner,  is  not  sufficient  to  reduce  the  oxide  to  the 
-tut,  ,,i  Mn  i ',.  and  that  an  in,, i  ,.i  11  per  cent  of 
manganese  too  much  maj  la-  made  in  thi-  way  it  the 
percentagi  nese  is  calculated  on   the  assumption 

thai  the  product  obtained  is  Mn  ,< ',. 

i  ii.it  there  is  a  ii-l»  in  all  cases  when  the  oxides  an 
heated  ovei  agas  blow  pipeol  obtainingan  oxide  containing 
loss  oxygen  than  Mnii,,  probably  due  to  the  action  ol 
reducing  gas  permeating  the  heated   platinum   .h  entering 

the  crucible  under  the  lid,  and  that  an  err I  as  much 

a-  3|  pel   cent,  of  manganese  too  little  may  be  madi 
thi>  way. 

i  Finally,  that  all  determinations  of  manganese  made 
l,v  weighing  the  product,  yielded  hi  i i^ r 1 1 1 i i *u  manganous 
carbonate  or  hydrated  manganese  dioxide  in  air,  are  un- 
reliable .unless  Hii  available  oxygen  in  the  product  is  also 
.1.  i.M. mi.  ,l  and  taki 

Our  investigations  and   experience  have  led   us  to  the 

elusion,  thai    just   as  in   thi    case  of  the  estimation  of 

iron,  the  volumetrical    methods  ,.i    estimating   manganese 

are   far   superior   to   the   gravimetrical    methods,   both   at 

Is  accuracy  and  ease  ..f  execution. 
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The  volumetrieal  method  described  by  one  of  us  in  1879 
(Jour.  Ghem.  Soe.  Trans.  1879,  365)  with  some  modifications 
of  detail,  is  still  used  by  us.  This  method  depends  upon 
the  whole  of  the  manganese  being  precipitated  as  hydrated 
dioxide  by  calcium  carbonate  when  chlorine  or  bromine  is 
added  to  a  solution  of  ruanganous  salt  containing  also  a 
persalt  of  iron  or  a  salt  of  zinc,  and  under  certain 
conditions  of  temperature,  &c.  We  have  reason  to  believe 
that  this  method  is  now  adopted  by  many  chemists  both 
in  private  laboratories  and  in  the  laboratories  of  steel  works, 
and  we  therefore  think  that  the  following  description  of  it 
in  its  slightly  modified  form  as  we  now  use  it  for  determining 

ma inese    in    manganiferous    iron    ores,  manganese   ores, 

spiegeleisen,  ferroraangane.se,  &c.,  will  not  be  out  of  place. 

A  quantity  of  the  sample  to  be  analysed,  containing  not 
more  than  about  4  grains  (U-25  grin.)  of  manganese,  is 
dissolved  in  hydrochloric  arid.  In  the  ease  of  spiegeleisen 
and  fennniangancse,  about  ."ill  grains  (3 — 1  ec.)  of  nitric 
acid  are  afterwards  addeil  to  oxidise  the  iron.  In  the  ease 
of  manganese  ores,  ferromanganese,  and  manganese  slags, 
which  do  not  contain  about  as  much  iron  as  manganese,  we 
add  to  the  solution  as  much  iron,  in  the  form  of  ferric 
chloride,  as  will  make  the  quantities  of  iron  and  manganese 
in  the  solution  about  equal.  An  excess  of  iron  is  no  draw- 
back, except  that  a  larger  precipitate  has  afterwards  to  be 
filtered  and  washed. 

The  excess  of  acid  in  the  solution  is  then  neutralised  by 
the  addition  of  calcium  carbonate,  which  is  added  until  a 
slight  reddening  of  the  solution  is  produced.  The  solution 
is  then  rendered  very  slightly  acid  by  dropping  into  it 
just  enough  hydrochloric  acid  to  remove  the  red  colour. 

We  then  add  in  all  cases  1  oz.  (30  cc.)  of  a  solution  of 
zinc  chloride  containing  about  7  grain-  (0*5  grm.)  of 
metallic  zinc  per  ouuee.  The  liquid  is  then  brought  to  the 
boiling  point,  and  diluted  with  boiling  water  to  about  Hi  oz. 
(301)  ec). 

Two  oz.  (60  cc.)  of  a  solution  of  calcium  hypochlorite, 
made  by  dissolving  1,500  grains  of  35  per  cent  bleaching 
powder  in  100  oz.  of  water  (about  3:',  gnus,  of  bleaching 
powder  per  litre)  and  filtering,  are  then  poured  into  the 
manganese  solution  ;  but  we  add  to  the  hypochlorite 
solution,  before  pouring  it  into  the  manganese  solution,  just 
enough  hydrochloric  acid  to  give  it  a  faint  permauent 
greenish-yellow  colour  after  gentle  agitation. 

The  object  ot  this  addition  of  acid  is  to  prevent  a 
precipitate  forming  when  the  hypochlorite  is  added,  due  to 
the  alkalinity  of  this  solution.  When  hydrochloric  acid  is 
added  in  this  way  to  the  solution  of  calcium  hypochlorite, 
the  manganese  solution  remains  clear  on  the  addition  of  the 
calcium  hypochlorite,  and  any  possible  local  precipitation 
of  manganese  in  a  lower  state  of  oxidation  than  MnO_.  is 
obviated. 

Finally,  we  add  to  the  manganese  solution  about  45  grains 
(3  grins.")  of  calcium  carbonate  diffused  in  about  half  an 
ounce  (15  cc.)  of  boiling  water.  After  the  first  evolution 
of  carbonic  acid  has  ceased,  during  which  time  the  cover  is 
kept  on  the  beaker,  the  precipitate  is  stirred  to  make  it 
collect  together,  and  half  a  drachm  (2  cc.)  of  methylated 
spirits  of  wine  are  added  and  it  is  again  stirred. 

The  precipitate  is  then  thrown  upon  a  large  filter  of 
English  filtering  paper  and  washed,  at  first  with  cold  water 
until  the  greater  part  of  the  chlorine  is  removed,  and  after- 
wards, to  make  the  washing  more  rapid,  with  warm  water 
at  about  150°  F.  (  65°  C).  It  is  washed  until,  after  draining, 
a  drop  shaken  down  straight  from  the  precipitate,  by  gently- 
jolting  the  funnel,  shows  no  indication  of  chlorine  when 
tested  with  a  strip  of  iodised  starch  paper.  As  a  matter  of 
practice  we  always  give  two  or  three  washings  after  there 
lias  ceased  to  be  any  indication  of  chlorine. 

1,000  grains  of  an  acidified  solution  of  ferrous  sulphate, 
containing  about  10  grains  of  iron  per  1,000  grains  of  the 
solution,  and  made  by  dissolving  crystallised  ferrous  sulphate 
in  a  mixture  of  one  part  of  monohydrated  sulphuric  acid 
and  three  parts  of  water,  are  then  accurately  measured  off 
by  a  pipette  and  run  into  the  beaker  in  which  the  precipi- 
tation was  made.  The  precipitate,  together  with  the  filter 
paper,  are  then  removed  from  the  funnel  and  placed  in  the 
solution  of  ferrous  sulphate  in  the  beaker.  The  precipitate 
readily   dissolves  even  in  the   cold  (sometimes    it  may  be 


necessary  to  add  a  little  more  acid  to  dissolve  the  ferric 
hydrate  completely),  the  manganese  dioxide  converting  its 
equivalent  of  ferrous  sulphate  into  ferric  sulphate.  A 
sufficient  quantity  of  cold  water  is  now  added  and  the 
ferrous  sulphate  still  remaining  is  titrated  with  a  standard 
solution  of  potassium  dichromate. 

The  exact  amount  of  ferrous  sulphate  in  1,000  grains  of 
the  ferrous  sulphate  solution  is  determined  by  measuring 
off  into  a  eleau  beaker  another  portion  of  1,000  grains,  and 
til  rating  with  standard  dichromate  solution.  The  difference 
between  the  amounts  of  dichromate  solution  required  gives 
the  quantity  of  ferrous  sulphate  oxidised  by  the  manganese 
dioxide,  and  from  this  the  percentage  of  manganese  in  the 
sample  can  be  calculated. 

I'lie  Ferrous  sulphate  solution  should  be  standardised  from 
day  to  day,  as  it  undergoes  slow  oxidation  on  exposure 
to  air. 

Bj  carrying  out  the  process  in  the  manner  here  described, 
the  temperature  of  the  liquid,  immediately  after  the  precipi- 
tation is  complete,  is  about  17o  F.  (77"  C),  and  we  find 
that  the  best  and  most  constant  results  are  obtained  when 
the  temperature  after  precipitation  is  near  this  point. 

We  have  also  tried  the  effect  of  precipitating  the  man- 
ganese with  zinc  oxide  or  calcined  magnesia  instead  of 
calcium  carbonate. 

There  are  two  objections  to  the  use  of  ziuc  oxide.  One 
of  them  is,  that  the  presence  of  zinc  in  solution  (due  to  the 
solution  of  the  excess  of  zinc  oxide  in  the  acid  of  the 
ferrous  solution)  interferes  with  the  titration  of  the  excess 
of  ferrous  sulphate,  by  rendering  the  finishing  point  of  the 
titration  very  indefinite.  It  has  the  property  of  delaviiur 
the  formation  of  the  blue  colour  that  a  ferrous  salt  gives 
with  potassium  ferricyauide,  and  the  titration  seems  to  be 
finished  before  the  whole  of  the  ferrous  salt  has  been 
oxidised.  Towards  the  end  of  the  titration,  whilst  there  is 
still  some  ferrous  salt  unoxidised,  the  drops  taken  out  for 
testing  show  no  colouration  with  the  indicator  until  they 
have  Been  mixed  with  it  for  several  minutes,  and  unless 
patience  and  care  are  exercised  it  is  quit,-  easy  to  make  an 
error  of  1  per  cent,  too  much  manganese. 

Another  objection  to  the  use  of  zinc  oxide,  and  one  that 
also  applies  to  calcined  magnesia,  is  that  some  oxidising 
chlorine  compound  is  formed  with  these  substances,  which 
i-  very  difficult  to  remove  by  washing,  and  which  is  retained 
iu  the  precipitate  after  the  washings  have  ceased  to  give  any 
indication-  ..i  chlorine  with  iodised  starch  paper.  In  one 
instance  the  zinc  oxide  method  indicated  103  per  cent,  of 
manganese,  and  the  magnesia  method  100p75  per  eent. 

A  solution  of  bromine  in  water  may  of  course  be  used 
instead  of  the  hypochlorite  solution,  in  which  case  no  acid 
is  added  to  the  bromine  solution.  When  using  bromine  a 
solution  containing  about  10  grains  of  bromine  per  ounce 
(about  22  grins,  per  litre)  should  be  used,  and  3  oz.  of 
this  solution  (  90  cc.  i  used  for  precipitating  about  4  grains 
ot'  manganese. 

The  unpleasantness  of  working  with  bromine  may  be 
mitigated,  to  some  extent,  by  adding  to  the  bromine  solution 
before  pouring  it  into  the  liquid  containing  the  manganese, 
a  fen  drops  of  a  solution  of  sodium  hydrate  until  nearly  all, 
but  not  quite  all,  the  bromine  is  taken  up.  If  an  excess  of 
-odium  hydrate  were  added  to  the  bromine  it  would  produce 
a  precipitate  on  pouring  it  into  the  manganese  solution,  and 
this  is  to  be  avoided. 

We  prefer  to  have  both  zinc  and  iron  iu  solution  with 
the  manganese.  When  working  with  either  of  these  alone 
we  obtain  all  the  mauganese  in  the  form  of  dioxide,  but  with 
iron  alone  there  is  a  greater  tendency  to  the  formation  of 
permanganate,  than  when  ziuc  is  also  present.  This  point 
was  also  noticed  by  Wright  and  Jlenke  (Jour.  Chem.  Soc. 
Trans.  1880,  43).  When  zinc  alone  i-  present  we  have 
found  that  the  precipitation  of  the  dioxide  does  not  take 
place  so  rapidly  as  when  iron  is  also  present.  When  both 
iron  and  zinc  are  used,  there  is  very  seldom  any  perman- 
ganate formed,  if  care  is  taken  not  to  use  an  unnecessarily 
huge  excess  of  chlorine  or  bromine,  but  occasionally  there 
is  a  small  quantity  formed,  especially  if  the  precipitate  is 
left  to  stand  some  considerable  time  before  filtering.  We 
have  found  that  the  addition  of  a  very  small  quantity  of 
alcohol  immediately  after  the  precipitation  of  the  manganese 
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i-  complete,  entirely  prevents  the  formation  of  permanganate 
even  when  a  large  excesa  of  chlorine  has  been  used,  and  for 
this  reason  we  make  a  practice  of  adding  it. 

It  is  known  thai  the  oxide  precipitated  by  alcohol  from  a 
solution  of  potaasiam  permanganate  in  water,  is  in  a  lower 
State  of  oxidation  tlian  MtiU..,  hut  by  a  long  series  of 
duplicate  teats  in  which,  to  one  portion  of  the  sample, 
air., hoi  was  added  after  precipitation,  but  before  any 
permanganate  had  formed,  whilst  the  second  portion  was, 
after  precipitation,  at  once  plnnged  into  cold  water  and 
stirred  until  cold,  thus  effectually  preventing  any  formation 
of  permanganate,  we  established  the  fact  that  the  alcohol 
Lad  not  the  slighesl  reducing  action  upon  the  precipitate  of 
manganese  dioxide     in  everj  case  the  duplicate  tests  were 

alike. 

We  find  that  when  filtering  paper  has  heen  wetted  with 
the  solution  containing  free  chlorine  or  bromine  and  after- 
wards washed  clean  it  has  no  reducing  action  either  upon 
potassium  diehromate  or  upon  ferric  sulphate,  rhe  addition 
of  the  liltcr  together  with  the  precipitate  to  the  solution  of 
ferrous  sulphate  therefore  does  not  influence  the  result. 

We     must     point     OUt    that     the     pies. -nee    of    lend,     topper, 

nickel,  cobalt,  and  chromium  in  the  substances  under 
examination  interferes  with  the  accuracy  of  this  method  of 
testing  manganese.  To  what  extent  these  substances 
respectively  do  so  is  seenfrom  the  following  experiments, 
which  wen-  made  with  tnaoganoso -manganic  oxide  of  known 
composition.      In  each  experiment  the  method  of  estimating 

manganese  that  we  have  just  described  was  carried  out, 
and  the  quantity  ol  ferrous  sulphate  oxidised  in  each  case 
was  calculated  into  its  equivalent  of  manganese.  In  the 
following  table  the  remits  are  (riven  as   parts  oi  manganese 

indicated  for  ever}   100  parts  ol*  manganese  actually  present 

ill    tile   test. 


Propot  tions  taken, 


Parts  of  Manganese  indicated, 
per  100  Porte  "i  Konganesc  taken. 


list  parts  Jin,",  to  i  pari  Pb 
100  parts  Mn.'b  t"  1  pari  i  ii 
tun  pints  Mn  i ',  r  l  part  Ni 
Inn  pulls  Mil,'  >,  ...  1  pari  l  o 
100  parU  Ml.  /I,  to  1  part  I'r 


■23 

1IMI  -Si 
inn  •_>:', 
100'M 

luren 


It  will  l>e  s.en  that  sC1  large  a  proportion  as  i  per  cent,  of 
lead,  copper,  an  I  nickel  has  not  greatly  interfered  with  th 
test,  hut  il"  interference  of  cobalt  and,  especially  of 
chromium,  is  serious.  All  these  substances,  except 
chromium,  form,  under  the  conditions  of  the  test,  higher 
oxides  insoluble  in  water,  which  are  precipitated  with  the 
manganese  dioxide,  and  which  oxidise  ferrous  Bulphate  to 
ferric  Bulphate;  whilst  chromium  forms  some  insoluble 
.  I utte  which  goes  down  with  the  manganese  dioxide. 

Fortunately  these  metals  rarely,  if  ever,  occur  iii  the 
ores  of  manganese  oi  in  spiegeleisen  and  ferromanganese 
in  sufficient  quantity  to  effect  the  practical  accuracy  of 
tins  test 

This  volumetric  thod  cannot,  however,   be  applied  to 

the  determination  of  manganese  in  alloys  of  these  metals, 
such  as  feint  <hi one  or  in  ores  containing  these  metals, 
without  previously  separating  them  from  the  solution 
containing  the  manganese. 

We  havo  repeatedlj  tested  this  method  of  anarysii  with 
Qoso-manganic   oxide    ol    known   c position,    pre- 
pared as  alreadi  described,  and  we  have  invariably  obtained 
by  it  results  Indicating  100  per  cent,  of  the  manganese  used 
in  the  test. 


Mr.  I'viiix-.i.   exhibited  and  demonstrated   l.n 

balance. 


Till-:  NOXIOUS  VAPOURS  OF  MAM  Kl-   WORKS. 
at  .toiix  mohbison. 

I;,  i  ..ni  the  envelopment  of  chemical  manure  works  within 
the  powerful  embrace  of  the  "  Alkali  Works,  .v.-.  Act,  1881," 

the  manufacture  of  superphosphates  was  carried  on  for  the 
most  part  under  simply  dreadful  conditions.  Scarcely  any 
serious  attempt  whatever  was  in  many  districts  made  to 
render  matters  agreeable  either  to  the  employes  within  or 
to  the  neighbourhood  without  the  works,  and  had  the  dis- 
solving process  been  continuous  instead  of  intermittent,  it 
is  difficult  to  imagine  how  the   men  immediately  engaged  in 

it  could   long    have  survived  its  physically    disastrous  effects. 

Some  manufacturers,  too,  I   am  afraid,  argued  that  inas- 
much   as    the    extra  wages    ol    the   process  workers   liberally 

recognised  the  unwholesome  nature  of  the  occupation,  thej 

at  least  had  no  substantial  cause  of  Complaint.  Also  that 
us  in  most  eases  the  tow  ns  had  gravitated  towards  the  works, 

rather  than  the  works  to  the  towns,  th,-  townspeople  had 
little  real  grievance  either. 

fortunately  for  humanity,  however,  the  1X81   Act  ushered 

in  the  longed-for  dawn  of  a  better  day.  Manufacturers 
unable  or  unwilling  to  conform  to  reasonable  requirements 
judiciously  and  temp,  lately  enforced  were  gradually  meta- 
morphosed into  merchants  at  probably  little  sacrifice  beyond 

their  own    personal    felines;    while    of    the    lest,   a    notable 

proportion    have   readily    « structed   apparatus,   not     just 

barely  sufficient  to  satisfy  inspectorial  requirements,  hut  to 
thoroughly  and  couipli-:.  lv  prevenl  the  discharge  into  the 
atmosphere  of  almost  ever}  particle  of  their  a. -id  vapotu 
production. 

The  rapid  ilevelo] nt   of  the  superphosphate  industry, 

and  the  consequent   increase  of  its  nuisances,  rendered  of 

is.  ti,.   legislation  ol  ten  years  back  all  the  more  unpen 

live.  lor  wh.-ieas  with  a  trifling  output,  restricted  to  the 
close  of  each  workins  da}  during  the  winter  mouths,  it  was 
possible  I"  earrv  on  the  process  in  hand  tanks,  and  to  utilise 

without  s,. nous  inconvenience  the  entire  works  ovemighl 
as  depositing  chambers  for  the  noxious  exhalations,  it  is 
quit.-  evident  that  the  advent  of  large  operations,  mechanical 
mixers,  closed  dens,  and  gas  draughting  to  the  chimney,  at 

constituted  the  works  enormous  watering  pot-,  fr 

the  spouts  or  chimney  stalks  of  which  the  adjacent  countrj 
was  tr.-eiv  deluged  with  unwholesome  vapours. 

The  noxious  vapours,  however,  ol  the  registered  manure 
works,  which  an-  under  the  charge  of  and  can  be  quanti- 
tatively determined  bv  the  Government  inspectors,  must  be 
ciearlv  distinguished  from  the  powerful!}  offensive  and 
sear,  bine  stinks  peculiar  to  the  boiling  of  bones  and  treat 
in.  nt  of  blood,  fish  and  flesh  .dial.  &c  &c.  in  non-registered 
premises.  These  arc  wholly  under  the  care  of  the  local 
sanitary    authorities,    and    with    them    1    have   at    present    of 

com  s.-  nothing  to  do. 

Th.-  stifling  fumes  evolved  during  the  treatment  of  mineral 

phosphates    with    sulphuric    a. -id    consist    cliictiy    of    fluoric, 

carbonic,  ami  sulphuric  acids,  intermingled  with  silicic 
ten.  ilium  ni.-  ami  much  steam,  an.l  n  Inn  these  raw  phosphates 
are  treated  in  conjunction  with  animal  matters  various  oil} 

vapours  ol   i «•  or  less  nnpleasanl  character  are  likewise 

produced. 
There  is  no  difficult}  whatever  about  the  arrest  of  these 

acid  va] *,  of  which   the  fluoric  acid   is  the  chief.     With 

sufficient  time  and  space  to  react  upon  themselves,  the} 
will   peacefully    subside   of    their  own   accord.     The   sole 

lifficnlty     lies    In    their    arrest     within    rea able    space    and 

dimited  time. 

\-  calcic  fluoride  (CaF  ).  fluorine  occurs  in  most  mineral 
phosphates,  but  Iii  some,  and  those  singular!)  the  phosphates 
in  largest  present  us.-,  much  more  plentifully  than  in  others. 

As  bydrofi ic  acid,  the  addition  of  Btilphuric  acid  sets  this 

fluorine  free.     Without  silica  at  band,  the  hydrofluoric  acid 

escapes  into  the  air.  With  silica  present,  fuming  silicic 
leiratbioiide    is    I' i,  d.       This    also  passes   into  the  atmo 

sphere,  but  only  to  be  .1.  .  -oil!  posed  111  pie-.  II.  -e  of  wale  into 
gclutinotls  silica  and  hyillotluo-lli.  ic  acid. 

1      I    al  ■       II    -i  '.  •_•  HI'      .      I    .,-". 

2.  t  III      ►  SiO  -  II  0  -    Sil 

:t.  :tsir-,  t   2H.0  =   sit).     +   3  (HFSil 
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The  average  in  CaF.,  (or  fluorspar)  of  South  Carolina 
"  Hirer  "  phosphate  and  40 — 45  per  cent.  Belgian  phosphate, 
(which  are  phosphates  very  commonly  employed  for  the 
production  of  the  ordinary  grades  of  mineral  "  supers,")  may 
he  taken  as  not  less  than  3  to  3i  per  cent.,  or,  say,  70  lb. 
per  ton  ;  and  as  in  the  larger  works  25  to  50  tons  of  phos- 
phate are  treated  with  sulphuric  acid  daily,  it  may  be  safely 
assumed  that  from  8  to  16  cwts.  of  hydrofluoric  acid  are 
regularly  evolved  during  the  very  few  hours  out  of  the  24 
which  the  dissolving  operation  each  day  usually  occupies. 

This  implies  that  on  the  Tyne  alone,  in  default  of  con- 
densing plant,  four  or  five  tons  of  hydrofluoric  acid  would 
he  discharged  into  the  atmosphere  every  week.  Such  a  fact 
was,  in  all  conscience,  sufficiently  serious  to  demand  the  most 
earnest  consideration,  ami  the  surprising  thing  was  that  it 
escaped  legislative  supervision  so  long. 

I  have  given  from  time  to  time,  since  the  passing  of  the 
Alkali,  &c.  Works  Improvement  Act,  1881,  some  little 
attention  to  the  arrest  of  manure  works  vapours,  having 
designed  most  of  the  apparatus  in  use  for  its  accomplishment 
throughout  the  North  of  England.  It  may  possibly,  there- 
fore, interest  the  members  present  to  have  the  leading 
principles  of  the  apparatus  roughly  described. 

There  is,  however,  no  such  appliance  in  existence  as  a 
"Morrison"  tower,  any  more  than  a  "  Morrison  "  chimney 
or  a  "  Morrison  "  sulphuric  acid  chamber,  and  my  name  has 
by  various  friendly  writers  been  attached  to  apparatus  for 
which  I  have  been  chiefly  responsible,  more,  I  assume,  for 
convenience  of  reference  than  for  any  imagined  originality 
either  of  principle  or  design. 

There  can  be  no  doubt  that  the  manure  mixer  fumes 
possess  within  themselves  every  element  needed  fur  their 
speedy  destruction,  and  hut  a  single  element  (heat)  to  in 
any  way  retard  it.  For  this  reason  I  am  opposed  to  the 
introduction  of  steam  advocated  by  many  manufacturers, 
for  it  must  be  borne  in  mind  that  with  every  tun  of  super- 
phosphate produced,  at  least  1  cwt.  of  water  in  the  form  of 
steam  is  evolved  ;  and  as  such  a  quantity  is  quite  sufficient 
to  saturate  the  effluent  gases,  to  introduce  more  is  to  provide 
what  costs  money  and  can  he  profitably  dispensed  with. 
Doubtless  a  steam  jet  will  aid  the  draught,  augment  tin- 
agitation  of  the  gases,  and  quickly  purify  up  to  a  certain 
point  an  atmosphere  thickly  laden  with  noxious  vapours  ; 
but  it  appears  demonstrable  that  to  the  extent  of  the  heat 
liberated  in  its  own  condensation,  it  must  of  necessity  retard 
the -perfect  filtration  of  the  residual  vapours,  and  my  impres- 
sion is  that  any  benefit  accruing  from  its  introduction  is  in 
any  case  wholly  disproportionate  either  to  its  quantity  or  its 
expense. 

The  first  desideratum  is  to  cool  the  gases  by  draughtage 
into  chambers  or  flues  of  sufficient  area  or  length,  and  where 
this  can  economically  be  managed,  little  more  is  required; 
the  fume  will  quietly  subside  of  itself.  Kut  unfortunately  it 
is  too  generally  needful  to  accomplish  a  maximum  of 
condensing  work  within  a  minimum  of  space,  and  where  this 
necessity  prevails,  the  only  desirable  alternative  is  to  submit 
the  gases  to  a  sort  of  dry  scrubbing  process,  so  as  to  hasten 
the  deposition  of  the  fluorine  compounds.  1  have  managed 
this  in  such  various  ways  as  the  special  circumstances  in 
each  particular  ease  permitted;  but  my  invariable  aim  has 
been  to  provide,  within  a  suitable  flue,  a  sufficient  number  of 
impinging  or  baffling  diaphragms  by  means  of  which  the 
motion  of  the  gases  could  be  momentarily  arrested  ami  then 
diverted  into  another  direction,  for  I  have  found  that  at  such 
eddying  points  or  contractions  the  greatest  deposition  of 
silica,  &c.  has  taken  place. 

In  this,  then,  the  first  stage  of  the  process,  the  great  bulk 
(say  90  per  cent.)  of  the  solid  matter  is  arrested,  so  that  the 
residual  vapours  chiefly  now  remain  to  be  dealt  with.  These, 
therefore,  I  cause  to  traverse  in  an  upward  direction  one  or 
more  water  towers  or  wet  scrubbers  simply  packed  with 
wood  spars,  and  after  this  treatment  the  gases  are  allowed 
to  pass  away  to  the  chimney. 

The  necessary  draught  is  created  by  means  of  an  exhaust 
fan  of  special  construction.  This  I  find  a  convenient 
arrangement,  for  a  well-balanced  fan  takes  little  power  to 
drive,  is  noiseless,  and  is  easily  actuated  by  the  mixer 
engine.  It  is  best  fixed  between  the  towers  and  the 
chimney,  and   its   power   is  controlled   by    a   damper   just 


sufficiently  to  secure  a  slight  "  pull  in  "  at  the  mixer  mouth. 
The  den  doors  are,  of  course,  made  as  tight  as  possible,  to 
avoid  unnecessary  dilution  of  the  gases  and  interference 
with  the  efficiency  of  the  fan. 

Gas  dilution  means  reduced  condensing  efficiency.  For 
as  beyond  a  certain  point  it  is  exceedingly  difficult  to  scrub 
out  the  acid  vapours,  the  augmentation  by  dilution  with 
atmospheric  air  of  gas  bulks,  increases  of  necessity  the  total 
acid  escapes.  It  is  the  arrest  of  the  last  half  per  cent,  which 
tries  the  mettle  of  the  apparatus. 

This  is  so  exceedingly  elementary  as  to  be  scarcely  worth 
recipitulating.  Yet  there  have  been  lots  of  failures,  due  to 
a  total  misapprehension  of  the  necessities  of  the  case  and  to 

the  impracticable  ( struction  or  wholly  insufficient  capacity 

of  the  condensing  plant.  For  in  the  erection  of  the  latter, 
two  things  have  to  be  constantly  borne  in  mind:  one,  that 
the  evolution  of  the  gas  is  spasmodic,  and  (especially  in  the 
case  of  hot  vitriol)  extremely  violent  when  tin-  spasm  is  on  ; 
and  the  other,  that  every  ehokable  part  of  the  apparatus 
must  admit  of  the  readiest  possible  access.  To  provide  for 
the  first  of  these,  therefore,  the  plant  has  to  be  of  ample 
dimensions,  and  unless  the  second  be  remembered,  the 
most  annoying  failures  at  most  inconvenient  seasons  are 
absolutely  certain  to  ensue. 

Where  such  failures  involve  stoppages  and  intervals  of 
working  discomfort,  they  are  perfectly  fatal  to  every 
semblance  of  manufacturing  economy.  For  every  unneces- 
sary reduction  in  the  day's  dissolving  tonnage,  at  a  time  so 
unremunerative  as  the  present,  is  simply  to  add  so  many 
pence  or  shillings  per  ton  to  the  manufacturing  costs,  and 
to  sweep  away,  in  all  probability,  every  vestige  of  profit. 

The  wet  scrubbers,  as  I  have  just  said,  are  packed  with 
wood  spars.  This  is  for  two  reasons  :  firstly,  because 
(unlike  coke  packing)  spars  exert  no  thrust  on  the  tower 
sides,  and  so  save  the  necessity  of  tie-rods.  .  And  secondly, 
because  they  seem  to  afford  a  maximum  of  intersticial  or 
scrubbing  surface  to  a  minimum  of  solidity.  The  firebrick 
packing  sometimes  adopted  is,  in  my  opinion,  less  economical, 
for  not  only  does  it  largely  augment  the  dead  weight  of  the 
towers,  but  by  its  pigeon-hole  overlap  the  ratio  of  useful 
surface  to  solid  material  is  decreased. 

I  have  been  in  the  habit  of  making  the  spars  of  wedged 
section,  as  I  think  this  shape  delays  the  choking  of  the 
towers,  both  by  affording  extra  space  for  the  deposit  of 
silica, and  by  facilitating  its  detachment  and  conveyance  to  the 
tower  base  by  the  action  of  the  water.  Silica  deposited  on  the 
sides  of  square-sectioned  spars  clogs  the  tower  by  reducing 
the  packing  spaces.  Hut  ou  wedged-section  spars  a  con- 
siderable deposit  can  take  place  without  affecting  the 
packing  mesh  at  all. 

I  usually  advocate — where  economy  of  water  is  an  object 
—  on<-  tall  tower,  in  preference  to  two  or  three  shorter  ones. 
Hut  the  prevailing  arrangement  is  a  tower  of  moderate 
height,  divided  into  two  packed  upcasts,  with  a  downcast 
flue  between. 

These  arrangements,  of  course,  do  not  specifically  deal 
with  the  arrest  of  organic  matter,  which,  in  the  early  days 
of  the  1881  -Vet,  the  Government  inspectors  urged 
manufacturers  to  destroy  by  passage  of  the  final  gases  over 
a  boilerfire.  But  there  is  no  need  for  any  such  complication, 
as  in  a  properly  equipped  apparatus  the  great  bulk  of  the 
organic  matter  is  carried  away  in  the  scrubbing  water,  and 
the  effluent  gases  even  discharged  (instead  of  through  the 
usual  chimney)  directly  into  the  atmosphere,  exert  no 
appreciable  nuisance. 

Besides,  what  is  the  good  of  a  passage  over  a  boiler  fire  ? 
Its  only  possible  effects  would  be  dilution  without  destruc- 
tion, and  reduction  of  the  boiler  efficiency.  The  destruction 
of  organic  matters,  in  fact,  by  any  such  means  is  a  sheer 
impossibility.  You  can  no  more  burn  them  by  racing  the 
gases  impregnated  with  them  over  a  fire  than  you  can 
similarly  burn  smoke.  To  talk  about  burning  smoke  is,  of 
course — practically  speaking — to  talk  nonsense,  and  the  only 
sensible  talk  relates  to  its  prevention.  Once  produced,  it, 
of  necessity,  goes  to  the  chimney. 

To  successfully  burn  the  organic  matters  in  manure  gases, 
the  entire  volume  of  the  latter  would  have  to  be  raised  to 
the  ignition  point  of  the  former.  And  this  would  involve 
combustion    by  passage  through    a  fire  :    a   special   and  an 
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expensive  arrange nt     Of  course,  the  fire  requisite  for 

-nr'h   ignition   and  destruction    mi^'lii    be   utilised    for   tin- 
creation  of  the  ■li-mii.'lii  required  for  the  exhaustion  of  the 
through  the  scrubbing  apparatus,  bul  such  an  arrange- 
ment would  be  so  in/ iparabl)  more  troublesome,  inefficient, 

and  costrj  than  a  fan,  as  to  he  utter];  unworthy  of  the  serious 
attention  of  an)  practical  man, 

speaking  of  the  organic  mattersof  chemical  in 
works,  I  ni:> \  mention  thai  il  nlways  seems  to  me  a  pit)  that 
the)  are   nol   proper!)  included  in   t ti. ■    188!     V.ct.      \'   tin- 

present    moment,    I    | umc,   the   Governmenl    inspi 

have  mere))  a  sort  "I  npliineutar)  control  over  other  than 

the  acid  va"| in  dissolving  ;: -.  and  thai  the)  have  no 

powei    of   legal    acti egarding    the   discharge    into    the 

atmospl I   organic  matters  f i  the  mixing   machine, 

however  offensive ;  yel  in  m)  opinion,  if  manure   manufae 
luring  i-  to  !•■•  controlled  nl   nil.  it   ..in_'lit  to  be  controlled 

full)- and  comprehensively,     l'i a   manufacturer's   poinl 

of  view  I  consider  ii  infinitely  better  t"  1"-   wholl)  lei   a 

and  .i  scientific  Govern nl  supervision  than  to  be 

periodical!)  bullied  und  browbeaten  b)  the  uninformed 
nuisance-inspecting  Bumbles  of  the  sanitar)  authorities  ;  and, 
ii  as  I  can  sec,  there  is  nothing  to  prevent  the  incorpo- 
ration within  the  l  Mvl  Acl  of  ever)  process,  whethei  i  hi  inical 
or  mechanical,  dealing  with  products  used  in  agriculture, 
and  the  enforcement  in  connexion  therewith  of  the  use  of 
the  besl  possible  means  to  ohviate  nuisance. 

It  may,  of  c se,  he  argued   thai    ii   i-  rather  difficult  to 

define  a  nuisa i  which  cannol   be  deall   with  quautitativel) 

li\  an)  ordinar)  analytical  methods;  thai    whal  ma)  to  < 

man  be  ;i  delightful  perfume,  ma)  to  another  !"■  n  disgust 
ing  stench;  and  1 1 1: « t  where  odours  are  chief!)  "I  an 
empyreumatic  character,  it  i-  nol  eas)  c.i  discriminate 
between  whal  is  positive!)  injurious  to  health  and  whal  i- 
merel)  offensive  '"  the  nostrils  of  ;i  super-sensitive  "  1 » r i ( i — I » 
public."  Still  there  is  a  largi  margin  whicl  m  jht  safely  be 
legislated  upon  ;  and,  while  the  transfer  t"  and  storage  in 
mm  mnnufai  tin  ing    pn  iniscs   might  n  the 

hands  of  the  local   sanitar)  authorities,  I   for  one  hope  thai 

both   the     toraj f  treatmeul   withiu   registered   manure 

works,  of  ever)  kind  ol   animal  or  fish  offal   liable  lo  p 

faction,  m  I  I)  l»  placed  under  the  immed 

of  Mi    Fletcher  and  his  assistants. 


hi-.  .    -i.. . 

In   answei   t"  a   question   \h    Morrison  Baid   thai    the 

ol    Rue  between  the  mixeri    and  the  scrubbers  was 

dependent  on  circumstances,  bul  thai  be  preferred  :i  length 

D  feet.      The    d - also  would  rarj   with  the 

amounl  of   work  done  ;    i"i   a  dec position  of  20  to  BO 

tona  per  week,  a  diameter  of    Is    inches    would  I"-  about 
■  nl. 

Mi.  VV,  S,  i  "iiiii  i.  referred  to  the  destruction  <>i   aoxioiu 

mill,  i     ol    i ii  in  igin,     He    had   had   to  <l'  nl  « ith  the 

product!  "i    decomposil  h    and    thought    In-   luul 

complete!)   got  over  the  difficulty.     Ili-  plan  was  to  draw 
the  gases  from  closed  vessels  b)  :i  fan,  which  then  drives 

them  up   i  tower  where  the)   are  ex| 'I  to  er  ol 

water,  and  do*  a  ..   ■•  c I  towei       I  in  )  are  thi  n  1  ' 

uii'li  i   the  bars  ol   the  boilei  fire,  th gh  which  the)    pass 

i<i  tin-  chimnej      Ai  the  t<  \ 
be  detected. 


ON  THE   DETEBMINATION  OF  CHROMll   \l   IN 
STEEL. 

11V    T.     \V.    Him.... 

Although  chrome  steel  has  been  known  Bince  1820,  it 
i-  only  within  the  bul  tew  years  that  it  hus  attracted 
much  attention  When  ehrominm  is  added  to  steel  to 
the  extent  ol   from  0*5  percent  to  I   per  cenl  .  the  alio) 

i-  t I  in  possess  a  greatly  increased  tensile  strength,  and 

such  steels  may  be  so  treated    that  extrc hardness    i- 

produced  without  the  great  tendency  to  fracture  which 
exists  in  other  bard  Bteels;  and  it  is  considered  by  man) 
metallurgists  that  the  addition  of  even  small  quantities  of 

cl niiim    improves    tin-   ordinar)    and    better  classes  nf 

carbon  steels. 

It  i-  however  mosl  likel)  due  to  the  facl  thai  the  preparation 
and  methods  of  using  these  Bteels  demand  so  much  more 
than  ordinary  care  and  ^kill  that  thej  have  not  been 
nun,'  largel)  introduced. 

Tin  principal  objeel  of  tin-  short  paper  is  t"  describe  a 
simple   method    for   determining   the    chromium    In   th 
alloys,  Imt  :i-   it  i-  of  greal  importance   that  the   analysl 
-Iniiilil  be  in  the  possession  of   both   accurate   and    rapid 
methods,    perhaps    the   few    following    remarks   upon   the 

t« thods  now  in  use  may  I f  interest. 

i  ..illir.iitli'-  process  (Chem.  News,  1877)  is  the  only  rapid 
inn-  we  have;  il  consists  in  dissolving  ;i  weighed  portion  of 
the  steel  in  dilute  sulphuric  acid  il  t"  6),  and  then  an 
excess  "i  permanganate  of  potassium  is  added,  either  in 
solution  "i  crystals,  and  then  the  liquid  is  boiled  until  all 
the  manganesi  is  precipitated  :  the  liquid  i-  now  filtered  and 
the  chron  d  in   the  filtrate  ascertained  b)   adding  an 

excess  "i|  ammonio-ferrous  sulphate  and  titrating  with 
standard  bichromate. 

It   has  been  objected  that  t ho  whole  ol  the  chromium  la 

in, i  dissolved  b)    the  sulphuric  acid;   1 1  x i  —  objocti losl 

likel)  has  arisen  from  insufficient  boiling  with  the  atrength 
ut'    acid    originally     given;     onl)     the    mcresl     traces    «»f 

■  •I, 1 1 inn  escape  solution  if  a  stronger  acid  is  used,  namel)  . 

I    to  3,  and   il    boiling  is  kepi    up   vigorously    i 
ii,i-i:,  i  decomposition  has  appan  ntl)  taken  pi 

Another  probable  source  of  error  arises  from  filtering  the 
liquid  through  filter  paper ;  it'  this  is  done  a  small  quantity  <>t 

chromic  acid  will  be  red id,  and  it  the  solution  i-  oom 

tinted  and  hot,  and  the  filtration  at  all  Blow,  which  sometimes 

happens,    the   crroi    ' t  this   cause    alone    ma)   bccomi 

ii-:  im  tin-  purpose  an  asbestos  filter  onl)  Bhouldbe 
used. 

.  in  .in In  thai  the  precipitation  >>t   the  nun. 
be  effected  ai    rapidly  as  possible,  the  liquid  should  not  he 
diluted  an)  more  than  can  I"  helped  ;  the  crystals, ot  better 
still,  the   fine!)  powdered   permanganate,  should  therefore 
In  used  and  nol  the  Bolutiou.     [f  verj  prolonged  boiling  is 
ever   neoessar)    to   precipitate  the   manganese,  the  results 
low. 
With  these  precautions  reliable  results  may  bi  obtained, 
and   it   duplioate  determinations  In-  made,  using   difterenl 
quantities  ol    the   steel,  there    is   nol   much   feat 
.i-ii  i) 

With    regard   t"   the  gravimetric    method,   it    has   been 

ousl)    recommended   to   precipitate   the   mixed    metals 

th"  -till    baa  been  decomposed   either  as  sulphides, 

mates,  with  subsequent  filtering  and  drying; 

a  better  method   is  to  evaporate  the  soluti t   the  steel 

in  hydrochloric  acid   down  to  dryness,  as  recommended  by 

l     Oi    \ Ill    ii  In  in.    News,    ismi);    aftei    mixing    and 

igniting    gentl)     with    an    exeess    of    sodium    carl ate, 

hydrate  is  added   and   heat   applied.     \-   soon 
,i-    the   mass  is    in   -i   state  nl    fusion,  potassic   nitrate   ii 

gradually    introduced   In   small   port -   at   ■    time    until 

the  decompositi ■  he  i iplcte  ;  tin-  operation 

i-  best    conducted    in   .i   capacious    nickel   crucibtei      Thi 

prese t'  I  Irate  i  nabli     i  In    operation  to 

be  Im  -it'll  ni   n  much  lower  temperature;  in   facl    the 

crucible  may  be  heated  quite  sufficient!)  upon  ;i  gauxe. 
Nickel  crucibles  answei  well  for  this  work;  moreovei  tin 
iliHi't  .  nut. nt  ni  tin  name  i-  nol  needed,  the)  il"  nol  gal 
such  an  abundant  carbonaceous  deposit   n| them,     Thi 
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fusion  is  then  treated  with  water,  and  if  any  manganese  is 
suspected  to  have  passed  into  solution  a  drop  or  two  of  alcohol 
is  added,  and  the  liquid  allowed  to  stand  for  a  while  before 
filtering.  The  filtrate  is  concentrated  somewhat  and  acidified 
with  hydrochloric  acid.  As  a  rule  there  is  sufficient  potassic 
nitrite  present  to  ensure  the  complete  reduction  of  the 
chromic  acid,  but  in  case  there  is  any  doubt  a  little  more 
acid  is  added,  and  then  two  or  three  drops  of  pure  alcohol. 
After  warming  gently,  dilute  ammonia  is  added  in  slight 
excess  as  soon  as  the  liquid  has  attained  the  right  colour. 
Prolonged  boiling  before  adding  the  ammonia  often  pro- 
duces some  change  in  the  condition  of  the  chromium 
whereby  its  complete  precipitation  is  rendered  very  difficult. 
These  chromium  chloride  solutions  are  very  capricious  with 
regard  to  their  precipitation,  and  occasionally  a  pinkish 
solution  is  obtained ;  this  as  a  rule  will  disappear  upon 
heating  gently  for  some  time,  or  if  a  few  drops  of  hydro- 
chloric acid  be  added,  again  precipitating  by  ammonia  ;  if 
the  quantity  of  chromium  present  is  very  small,  it  is  best  t" 
add  ammonium  sulphide  and  allow  to  stand  over  night. 

1  may  here  mention  that  nitric  acid  and  alcohol  reduces 
chromic  acid  solutions  much  more  quickly  than  hydrochloric 
or  sulphuric  acid  and  alcohol ;  a  very  small  quantity  of 
alcohol   is  sufficient  for  the  purpose. 

After  the  precipitate  has  completely  subsided,  it  is 
washed  thoroughly,  ignited,  and  weighed,  then  placed  in  a 
small  beaker,  treated  with  strong  nitric  acid  and  chlorate  of 
potash,  and  warmed  very  gently ;  after  the  residue  appears 
to  be  free  from  chromium,  water  is  added  and  then  a 
slight  excess  of  ammonia.  After  standing  a  short  time  the 
precipitate  is  filtered  off  and  washed.  A  few  drops  of  nitric 
acid  arc  poured  over  the  filter,  which  is  washed,  and  ammonia 
again  added  to  the  solution.  This  is  done  to  separate  the 
little  chromic  acid  which  is  always  carried  down  by  the 
precipitate.  The  precipitate  is  rinsed  on  to  the  same  filter, 
washed,  ignited  and  weighed  ;  this  weight  deducted  from 
tlie  first  one  gives  the  weight  of  pure  chromic  oxide,  if 
this  is  only  present  in  small  quantity  it  should  be  again 
precipitated  from  the  filtrate  and  weighed  directly.  By 
this  treatment  there  is  separated  from  the  impure  chromic 
oxide  silica,  alumina,  and  phosphoric  acid.  It  is  probable 
that  many  determinations  of  chromium  are  extremely  faulty, 
especially  when  this  element  is  only  present  in  small 
quantities,  on  account  of  other  impurities  than  silica. 
Presenilis  states  that  lime  is  also  ih'.m^mmuiIU  present,  but 
I  have,  never  detected  any. 

This  method,  of  course,  cannot  be  used  where  the  results 
are  wanted  in  a  short  time,  and  no  doubt  it  requires  much 
more  patience  and  skill  than  the  volumetric  one. 

I  will  now  draw  your  attention  to  the  following  very 
rapid  colorimetric  method.  Every  one  who  has  had 
experience  with  chrome  steel  knows  that  the  solution  of 
the  steel  in  sulphuric  acid  is  highly  coloured,  the  intensity 
of  the  colouration  being  greater  as  the  percentage  of 
chromium  increases.  Sulphate  of  iron  itself,  of  course, 
possesses  a  green  tiuge,  but  the  colour  intensity  of  chromium 
sulphate  is  so  vastly  greatei  than  that  of  ferrous  sulphate 
that  the  presence  of  such  a  small  quantity  of  chromium  as 
6*1  per  cent,  is  sufficient  to  give  a  decided  increase  to  the 
colour  intensity  of  the  solution,  and  the  presence  of  0'35 
per  cent,  will  almost  double  it.  So  far  as  I  have  been  able 
to  ascertain,  this  simple  fact  does  not  appear  to  have  been 
applied  by  anyone  for  the  purpose  of  determining  the 
quantity  of  chromium  present. 

Experiments  with  chrome  steels  in  which  the  chromium 
had  been  carefully  determined  by  the  gravimetric  method 
when  compared  with  the  colorimetric  one  gave  very  con- 
cordant results.  I  need  hardly  mention  that  it  is  necessary 
to  have  accurately-prepared  standard  chronic  steels,  the 
nearer  they  are  to  the  steels  to  be  examined  the  better,  hut 
a  2  per  cent,  standard  may  be  used  for  all  steels  between 
1  and  -1  per  cent.  For  steels  of  lower  percentages  down  to 
0*3  per  cent,  it  is  necessary  to  have  other  standards,  but 
an  approximate  result  useful  for  many  purposes  may  be 
obtained  from  a  1  per  cent,  standard  if  careful  corrections 
he  applied  for  the  colour  value  of  the  iron  itself.  The 
method  is  as  follows  : — Taken- 'J  grin,  of  the  steel  of  the 
standard,  and  also  of  pure  iron,  dissolve  each  in  5  cc.  of 
dilute    sulphuric   acid   (1    to  3),  using  a   rather   wider  tube 


than  is  usual  for  the  Eggertz  colour  testing,  for  if  the 
tube  is  narrow  the  steel  is  partially  carried  up  and  deposited 
upou  the  sides.  The  decomposition  is  hastened  by  placing 
the  tubes  upon  a  hot  plate  or  by  heating  in  a  water  hath. 
they  are  then  hoiled  over  the  lamp  for  a  couple  of  minutes, 
and  then  cooled  and  filtered.  The  solutions  are  now  com- 
pared and  their  colour  intensities  adjusted.  There  are  so 
many  different  ways  of  doing  this  that  I  need  not  describe  in 
detail  any  of  them.  I  myself  prefer  to  use  graduated  flat- 
bottomed  tubes  about  half  an  inch  in  diameter,  comparing 
the  solutions  by  looking  down  through  them  as  they  are 
held  over  a  mirror  so  placed  that  the  light  is  reflected 
vertically.  The  pure  iron  is  also  examined  and  its  value 
in  terms  of  the  standard  ascertained  ;  once  known  it  need 
not  be  done  again.  From  this  a  table  of  corrections  is 
prepared,  bearing  in  mind  that  the  quantity  to  be  deducted 
or  added  gradually  decreases  as  the  steel  approaches  the 
standard  in  value ;  the  quantity  to  be  allowed  when  these 
are  approximately  equal  to  each  other  is  so  small  that  it 
may  be  neglected. 

Discussion. 
The  Chaik.max  referred  to  Mr.  Hogg's  remark  on  the 
reducing  action  of  the  filter  paper  on  chromic  acid  com- 
pounds. He  said  he  had  found  the  same  trouble  in  dealing 
with  compounds  of  manganese,  but  had  got  over  it 
completely  by  first  submitting  the  filter  to  the  action  of  a 
solution  containing  chlorine,  bromine,  or  bleaching  powder, 
afterwards  washing  with  ammonia.  Paper  so  treated  was 
found  to  be  without  reducing  action  on  chromic  or  manganic 
compounds. 
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published  facte  of  importance  being  found  in  one  or  other 
of  the  following  papers  :  — 

if    .        i   ii      ,  .1     -  /■  oa-    n.,ih   sim-i  '  "'• — Jour.  Sue.   Chem.  Ind,  Vol.  III., 

MiiIiiki   In  hi    nl   tin    ■  isatii  *itiei, 

'     Glasgow,  on  Monday,  April  6th,  1891.  I3°- 

Boverton   Redwood  — Join.    Soc.    An-,    ism',.   Cantor 

Lectures,  page  5G. 

1>.  A.  Sutherland. — Jour.   Soc.   Chem.    In. I.    Vol.    VI., 
pages  123  and  271, 


Mil.    I.    C.    C.    STANFOBD    I.N     rilK    CBATB. 


nil    hi  n  i:\iin  \l|u\  OF  IMIM  BITIKS  IN 
p\i;  VI  II  .V  SCALE,  &( . 

Bt    J.    ST1   1IM    THOMSON. 

I ;i    eral    ittempts  to  formulate  a  uniform  scheme 

for  the  analj  sis  of  paraffin  scali  .  differences  betwi  en  buyer 
and  seller  arc  -till  of  not  nnfreqnenl  ocenrrence,  and  ;»  it 
i-  now  generally  acknowledged  that  the  cause  of  such 
nces  arises  largely,  if  not  indeed  entirely,  from  the 
,,.,.  of  varying  methods  of  testing,  the  Scottish  .Mineral 
iiil  Vssociation  (a  bodj  composed  of  representatives  of 
the  mineral  "il  companies  in  Scotland),  with  a  view  of 
securing  greater  uniformity  in  results,  passed  the  following 
resolution  al  n  meeting  held  on  llili  June  IS90:  — 


"  I>|  l  m:\iin  VIM'N    01    I  M  ll  It  I  ]  1 1-  ~  IN    SCAJLE  AMD    FLASHING 

Tciim    01     111  iV  i     MrNEBAl     I  III .." 

»Mr.  Fyfe  referred  to  correspondence  he  had  had  with 
Mi.  Calderwood  (Price's  Company)  on  this  subject,  and 
suggested  that  the  chief  chemisl  ol   each  company  should 

i *  together,  and  i aider  the  questions  at  issue,  with  a 

ormulatinga  i le  of  determination  which  wonld 

be  applicable  to  all,     Mr.  Thorns S  oung's  I  lompanj  i  to 

be  convener.    This  was  unanimously  agreed  to  " 

'I'h.  committi  i    thus  appointed  i sisted  of  the  following 

members:  — 

Mr.  E.  \l    Bailey,  Pumpherston  Oil  Company,  Limited. 

Mr.  Fred,  Bishop,  Linlithgow  Oil  Company,  Limited. 

Mi.  i;.  Dunlop,  Stanrig  Oil  Company. 

Mr.  John  i  Iraj .  i  Hippi  ns  <  (ii  <  Company,  Limited. 

Mr.  .1    Moffnl  Johnston,  i  lakbonk  <  >il  <  Company,  Limited. 

Mr.    I      B.    Sandemon,    West    Lothian   Oil   Company, 

Limited. 

Mi   .1    S| ei.  Burntisland  i  lil  <  lompany,  Limited 

Mi    |i    U   Steunrt,  Itroxburn  Oil  Company,  Limited. 
Mr.    \S      B.    Svnie.    Vouug's    Oil    Company,    Limited 

i  \,|,li,  well  i 
Mi     .1.   s.   Thorn i'oung's    Oil   Company,    Limited 

i  I  phull), 

who  aftei  holding  Beveral  meetings  and  making  a  large 
number  of  expenmente,  ultimately  drew  up  a  scheme, 
crivii  ption  of  what  thej  considered  to  be  the  Deal 

mean-  for  dete uing   the  impurities  in  paraffin  scale,  8tc, 

This   -eh,  me   •■  ubmitteri   to  Mr.  Calderwood  and 

\li     Bovei ton    I  il    the 

buyers,  and  after  correspondence  regarding  some  points  on 

winch   there   was   a  differc ol    opinion,  il    was   finally 

adjusted,  and  has  been  i iptcd  as  the  recognised  method 

I,, i  the  analv  sis  of  scale,  Sec. 

It  was  thoughl   thai  not  only   should  Buch  a  scheme  be 
n,  ,,|, ■   as    widclj    known   ,i-    possible,  but   also  thai  some 

explanation  and   reason  -I Id  be  given,  as  to  the  grounds 

which  led  to  the  adoption  rticular  processes.      \- 

convener  ol  the  committee,  1  was  asked  bj  the  members  to 

do  tlii-.  bj  in,  an-  of  a  communication  to  be  laid  before  this 

m      In  carrying  out   tlii-  request,  1   have  d,  alt  with 

each  paragraph,  in   the  ordei    giver   in   the  sch '.which 

appears  os  an  appendix  to  tlii-  paper.  As  t lii>  point  it 
mnj  i"  convenicnl  lo  point  oul  thai  the  literature  on  the 
Biibjcet   of   scale-testing   is   oxtrcniclj    mengre,   iicnrl)    all 


[.   S  ill     A.KALYRIS, 

••  Scale,"  il  moj  be  explained,  i-  the  trade  term  for  crude 
solid  paraffin;  it  receives  this  name  from  the  fact  thai  it 
consists  principally  of  masses  of  Hal  crystalline  plates  or 
"scales"  of  the  higher  members  of  the  paraffin  series 
n  fl  ,i  of  hydrocarbons,  [n  commercial  scale  there 
i-  present,  in  addition  to  the  solid  hydrocarbons,  varying 
quantities  of  oil,  water,  ami  mechanical  impurity  or  dirt, 
and  as  these  if  preseul  in  excess  are  valueless,  if  nol  indeed 
deleterious,  it  i-  necessary  t"  estimate  their  amount.  It 
should  be  pointed  out  thai  there  is  no  sharp  line  of 
demarcation  between  the  solid  hydrocarbons  and  the  oil, 
these  passing  gradually  through  "  sofl  "  or  low  melting 
paraffins  into  each  other,  ami  then-  is  no  doubt  but  that  a 
portion  at  least  of  sueh  soft  paraffins  are  expressed  along 
with  the  oil  and  estimated  a-  such.  It  will  thus  be  Been 
that  the  test  for  "il  is  a  purely  arbitrary  one,  and  eon 
sequently  the  mosl  careful  attention  must  be  given  to  the 
Bed  detail-  when  carrying  it  out.  In  "hard"  scale 
the  normal  amount  of   impurities  accepted  \*\  the  trade  is 

i".  |i  i  cent.,  made  up  of   I  per  cent,  oil  and  '2  per  cent,  water 

and  dirt,  everything  in  excess  ol  these  being  deducted  from 
the  gross  weight  of  the  Bcole. 

1.  Sampling  Scale, 

Experience  has  shown  that  unless  great  ear.-  be  taken 
in  the  sampling  of   scale  verj    discordant   results  maj    be 

obtai I:  by  the   use,  however,  of  a  conical   metallic  tube 

such  a-  i-   described    in   the   schedule,  a   perfectly  reprt 
itive  -ample  ,if   the  cask,  waggon,  or  bing   maj    be 
readily  obtained. 

•j.  Preservation  of  the  Sample, 

It  was  found  by  Mr  Me  Arthur  (  Price's  I  onipam  |,  as  well 
a-  by  members  of  the  coi ittec,  that  unless  precautions 

were    taken,    -ample-     of     -eale    rapidly    lost     water    when 

exposed  to  the  atmosphere,  consequently  the  directions 
given  in  paragraph  2  were  inserted  to  prevent  this  so  far 
as    possible.     Further,  unless  the   bottles   are   complete!} 

tilled,  the  water  present  is    liabll    to   separate    and    e Il 

In  the  upper    part,  thus    tending  to    render  the    sample  mm 

In igencous.     In   fact   the  analysis  of  a  scale  should  be 

proceeded  with  ns  soon  a-  possible  after  sampling. 

:t.   Determination  of  Oil  in  Scale, 

Before  dealing  with  the  sub-clauses  of  thi-  Bection  it  mni 
he  explained  ihat  the  principle  "ii  which  the  determination 
ot  "il  in  -,ale  i-  based  i-  t"  subject  a  given  quantity  of  the 
scale,  suitably  prepared,  to  a  definite  pressure,  foi  a  given 
time,  at  a  specified  temperature,  and  observe  the  1"--  in 
weight  which  it  sustains. 

in  i  Description  of  Press  lo  be  used,  The  first  form  of 
press  Used  f"t  this  purpose,  in  Scotland  at  least,  consisted 
of  a  simple  powerful  screw,  operated  bj  a  long  leverj  this 

was  ami    I-    -till  known  a-  the  "  Walls"  pre--,  ami    it-  ntih 

drawback  i-   thai  it  was  not   furnished  with  any  means  for 

indicating  the  pressure  applied,  which  is  perhaps  the -t 

important    requirement   in  a  press   for  treatiug  scale.    Of 
presses  capable  of   indicating  the  pressure,  several    fo 
were  brought   under  the  notice  "t    the  committee,  a  short 
,1.  script  ion  of  which  may  not  be  without  inter,  -t. 

l-t.  Those,  in  which  the  i ure  is  applii  d  by  mi 

ot-  hung  at   the  end  ol   cither  a   siiigl.    long  level  oi  n 

-v  -t, f  multiplying  levers ;  the  pressure  heing  calculated 

ii the  length  "I    the   li  i'  i   "i    levers,  ami  the   weights 
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applied.     Such  a  form  of  process  is  thus  similar  in  principle   '   cement  &c      A   »».«nf  iU  i,™;.,      ,,      ,,     ,, 
to  the   machines   used   for  testing   the  strength  of   metals!       KeTwood      (FigT) 


Fig.  I . 


2nd,  Those,  in  which  the  power  is  obtained  \>\  means  .•» 
a  screw  and  long  lever,  tin-  pressure  being  indicated  In  the 
amount  of  compression  of  a  powerful  spiral  steel  spring. 
Tins  form,  which  is  in  use  in  several  of  the  Scottish  ml 
works,  «;1s  designed  by  Mr.  Wm.  McCntehon,  by  whose 
name  it  is  frequently  known.     (Fig.  2.) 


Fig.  2.— Pi.vx. 


Fig.  2. — Kr.Fv.iTK 


Fig. 


3rd.  Those,  in  which  the  power  is  also  obtained  by  means 
of  a  screw  and  lever,  but  the  amount  of  pressure  applied  is 
indicated  by  the  deflection  of  a  powerful  Hat  steel  spring, 
which  constitutes  the  cross-head  of  the  press  ;  the  slight 
deflection  of  the  spring  being  magnitied  by  a  lever  indicator. 
This  form  of  press  is  also  made  use  of  by  .Mr.  Bovertou 
Redwood.     (Fig.  3.) 
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4th,    Those,   which   are   in   reality   miniature    hydraulic 
presses  :  the  pressure  being  indicated  bj  means  of  an  ordinary 

Fig.  I. 


Uonrdon  gauge.  Messrs.  Clnrkson  and  Beckitt,  engineen, 
MaryhiU,  Glasgow,  some  years  ago  introduced  a  verj  neat 
press  of  this  description,  which  has  been  highlj  spoken  of. 

Tin-  question  of  what    form  of  press  should  be   recom- 
mended »;i-  one   which   was  very  fully  considered  In  the 

mittec  :  ultimately,  however,  they  agreed  thai  any  form 

ol  press   which    had    an    arrangement   for   indica! 

pressure  might  I mployed  provided  the  cup  in  which  the 

scale  was  placed  had  an  area  of  ->>  Bquare  inches. 

(6.)  Preparation  of  the  Sample. —  'I'liis  is  a  most  im- 
portant  detail,  and  one  which  must  be  most  carefully 
attended  to,  The  first  step  i>  to  fro  a  portion  ol  the 
sample  from  the  water  and  dirt  present  ;  this  is  done  by 
'  at  a  gentle  heal  and  subsidence,  the  reason  for  bo 
i    i  thai   it  the  water   were  allowed  to    remain  a 

pi "!>"i i tii    ii  would  i"  ilong  h iili  the 

nil.  when  the  « pie  Wat  subji  cted  to  pressure,     The  melted 

scale  is  then  allowed  to  cool  slow)]  overnight  to  b  tem< 
pcratun  ol  SO  I  thi  obj  I  ol  the  slow  cooling  being  to 
allow  of  the  scale  crystallising  in  as  large  crystals  as  possible, 
ag  been  found  that  the  result  ol  suddenl]  cooling 
scale  i-  a  tii:i>-  which  if  amorphous  or  nearlj  so,  and  which 
does  not  pari  with  its  oil  so  readily  ;i»  scale  which  has  been 
slow!)  cooled.  The  most  preferable  means  of  coolii 
is  to  float   the  basin  «»r  vessel  containing  the  melted 

trace  of  ■  comparatively  large   volui it  hoi  water, 

thus  ensuring  thai  the  solidification  takes  place  as  slowly  as 
possible,     oxter  cooling,   the  sample  is  ground  to   a   fine 

powder,  either  in  a  i tai  or  bj   means  ol  a  small  mincing 

machine,  when  ii  nse.     \i  one  hum    ii  was  nut 

unusual  to  mould  the  scale  into  a   thin  round  cake  . 

the  required  weight,  and  use  tin-  without  further  preparation 

for  the  determinatioa  of  il il.    Such  a  ptocedurc  is  now, 

however,  entirely  given  up,  :i-  it  wus  Found  to  1»-  not  only 
more  troublesome,  but  less  accurate,  than  the  method  just 
described,  owing  to  a  portion  of  the  oil  ndherin 
he  mould. 


Quantity  of  Scale  to  be  used. — At  the  first  meeting  of 
the  committee  a  number  of  tin-  members  were  of  opinion 
that  'J.jn  grains  of  scale,  the  quantity  hitherto  employed  for 
the  determination  of  nil,  was  t,„,  large;  as,  especially  with 
scales  containing  an  excess  of  oil,  when  this  quantity  was 
nsed,  the  paraffin  was  liable  to  exude  beyond  the  press 
cloths.     Thi-  was  acknowledged  by  all,  but  as  doubts  were 

expre 1  as  m  tin    effect  of  reducing  the  quantity,  it  «.i- 

arranged  that  Mr.  Moffat  Johnston  and  myself  should  each 
prepare  a  sample  of  seal,-,  portions  of  which  Bhould  be  sent 
to    each    member,   who   would   then    experiment    thereon, 

using  quantities  varying   fr 150  to  250  grains.     Ol  thi 

urn  samples,  the  oue  contained  over  7  per  cent,  and  thi 
about  3  per  ei  nt  of  oil.    The  numerous  results  thus  got  srero 
tabulated,  and  an  average  taken,  from  which  the  following 
figures  are  obtained  :  — 


employed. 


ISO 


soft  >u  found. 


No.  i  Sample 


PerCent. 

7-7s 


-  imple. 


PerCent. 


• 


Although  these  results  show  that  an  ap] iablj  greater 

loss  occurs  win  n  the  smaller  quantity  is  employed,  the 
majority  of  the  members  ol  committee,  after  considerable 
discussion,  resolved  to  recommend  thai  the  smaller  quantity 
il  In  adopted.  To  this,  however,  the  London  chemists 
objected,  stating : — 

■•  with  haul  Scotch  Bcales,  using  250  grains  wedo  not 
experience  the  difficult]  of  the  paraffin  spreading  beyond 
the  cloths.     With  snti  scale  this  sometimes  happens." 

i  in  tins  ground,  therefore,  the  original  recommendation 
was  modified,  so  that  while  250  grains  are  still  to  be  used 
with  ordinary  "dry"  scales,  the  quantity  is  to  bi    reduced 
to  150  grains'  it'  the  scale  contain  an  exoess  of  oQ  fj 
7  per  cent.)  or  it  ii  be  of  low  melting  point  <  Boft  scale ). 
(</.)    V'i mpt mini r  nt  which  thf  Scale  is  la  /„  Pressed. 
This  was  fixed  at  60   F.  as  being  the  temperature  in  universal 
use      I  Ii-'  important  influence  which  even  slight  variations 
of  temperature  have  upon  the  results.   h;,s  already  been 
pointed  out  In  Mr,  Redwood   in  the  paper  referred  to,  bo 
that    ii    is  unnecessary  to  further  direct   attention  to  the 
importance  of  tins  detail. 

. .;   Time  which  the  Scale  is  in  Remain  under  Pressure, 
— While  some  members  were  of  opinion  that  in  Bonn 
at    least    it    might    be   advisable   to   press   in  two   Btages, 
fresh  absorbing  impels  ;,t   each,  it  was  ultimatelj 

decided  t.>  ii\  the  ti at  15  minutes,  allowing  the  sample 

in  i.  main  in  thi   pus-  foi  the  whole  period. 

Pressing  Cloths  and  Papers. — The  object  in  the 
use  "i  these  is  the  absorption  of  the  oil  which  exudes  from 
the  scale  when  il  is  subjected  to  pressure,  and  in  order 
thai  they  ma)  'In  this  efficiently,  certain  small  precautions 
should  be  carefully  attended  to. 

The  cloths   between  which   the  scale    is  placed   are  eul 
From  fine  linen,  which  Bhould  be  thoroughly  washed  previous 
in  use  to  remove  the   starch  oi    dressing  which  is  usuall) 
present,  and  which  if  allowed   to  remain   tends  to  pi 
the  free  passage  ol  the  oil.     For  the  same  reason  the  cloths 

Should  he  perteetU    illy   when  ilseil. 

The  papers  which  act  :i-  the  principal  absorbents  ol  tin- 
nil  in    usnalh  i  in   nut  of  ordinary    blotting  or  thick   filter 

paper;  any  fairly  thick   bibul paper  giving   satisfe 

results;  like  the  pressing  cloths  the  papers  should  also  be 
ii\  dried  before  being  used.  In  regard  to  tin 
number  <*i  layers  of  paper  necessary  to  ensure  complete 
absorption  i>i  the  oil,  this  varies  with  the  amount  of  nil 
in  the  Bcale  :  inner  less  than  six  pl_\  of  paper  ii 
each  side  of  thi  cloths  should,  however,  be  use. 1.  ami  this 
number  will  l»<  Found  to  be  sufficient  with  sculi 
l  pei  cent,  of  nil.  Should  the  ml  exceed  this  amount,  the 
number  ol  papers  must  be  increased,  so  thai  the  exterioi 
papers  arc  not  soiled  by  oil.  thus  ensuring  ihai 
ii.sni bent  material  is  present. 
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In  the  printed  directions  no  particulars  are  given  as  to 
the  manner  in  which  the  pressed  cake  is  to  be  weighed,  and 
on  this  point  it  is  possible  that  some  little  difficulty  may 
arise  which  will  call  for  future  adjustment.  In  many  of 
the  Scotch  oil  works  it  is  the  custom  to  employ  pressing 
cloths  which  have  been  previously  saturated  with  scale,  i.e., 
cloths  which  have  been  in  use  for  some  time,  and  to  weigh 
the  pressed  cake  of  paraffin  along  with  the  cloths. 
Mr.  Redwood,  on  the  contrary,  informs  me  that  he  is  in  the 
habit  of  using  fresh  or  clean  cloths  for  every  test,  and  of 
weighing  the  pressed  cake  bare  or  without  the  cloths.  A 
good  deal  might  be  said  in  favour  of  each  of  these  methods, 
and  with  a  view  of  determining  if  they  had  much  effect 
upon  the  ultimate  result,  Mr.  Moffat  Johnston  and 
Mr.  Syme  have  kindly,  at  my  request,  made  a  number  of 
experiments  on  the  two  methods ;  their  results,  together 
with  those  of  a  similar  set  of  experiments  made  by  myself, 
are  given  in  the  following  table  : — 

Table. 

Experiments   on   the    Determination   of  On.   in   Scale, 
using  (1)  Fresh  cloths   fm-  each   determination;   and 

(2)  cloths  which  had  previously  been  saturated  with 
scale  under  the  maximum  working  pressure  of  nine 
tons,  and  weighing  the  pressed  cake  both  with  and 
without  the  pressing  cloths. 


Cloths. 

Percentage  of  Oil  found. 

Observer. 

Weighed 
with  Cloths. 

Weighed 
without  Cloths. 

.1.  M.J. 

Fresh 

l-'.ii,  rss 

3*61,3*63 

W.  II.  s. 

Fresh 

2*74,  2*70,2*70,2*77 

.1.  S.  T. 

Fresh 

l-SC,  1  "'.IS.  -J-llll 

2*84,2*80,3*08,  2*88 

J.  51.  J. 

Saturated 

2*81,2*87 

2*85,2-70 

\V.  B.  S. 

Saturated 

2*28,2*31,2*34 

2*36,2*30,2*28,2-34 

.1 .  S.  T. 

Saturated 

2-7-t.  2*80 

2-52.2-U4 

Yofe.— Mr.  Byrne's    results    iire    somewhat     lower    than  either 

Mr.  Johnston's'  or  my  own,  but    this    is    aceounteil    for    by   the 
;eiiiper:itui-e  of  his  press  being  57°  F.  in  place  of  60°. 

These  results  go  to  show  that,  with  comparatively  dry 
scales  at  least,  the  use  of  fresh  cloths  for  each  test  and 
weighing  the  pressed  cake  by  itself  gives  results  higher 
by  about  o-.r>  per  cent,  than  those  got  when  using  saturated 
cloths  and  weighing  the  cake  along  with  the  cloths.  This 
slightly  higher  result  I  attribute  to  two  causes,  1st,  the 
difficulty  of  completely  separating  the  paraffin  from  the 
sloths  ;  and,  2nd,  the  cloths  themselves  absorbing  a  portion 
of  the  scale.  In  the  ease  of  a  purely  arbitrary  test  such  as 
this  is,  it  is  scarcely  possible  to  decide  which  of  the  two 
methods  is  the  more' accurate  ;  hut  seeing  that  the  difference 
is  in  reality  so  small,  scarcely  indeed  exceeding  the  limits 
of  the  error  of  manipulation,  it  is  perhaps  immaterial  which 
process  is  employed. 

I  may  here  add  that  I  have  recently  adopted  a  steel 
punch  for  cutting  out  the  pressing  cloths  and  papers,  as 
was  recommended  by  Mr.  Redwood,  and  can  corroborate 
his  statement  as  to  its  usefulness. 

(o.)  Pressure  to  he  applied. — The  amount  fixed  is  that 
in  almost  universal  use,  and  which  has  been  found  to  give 
results  in  conformity  with  manufacturing  operations.  Some 
of  the  English  chemists  were  inclined  to  reduce  the  maximum 
pressure  to  8  cwt.  and  the  working  pressure  to  7  cwt.  per 
square  inch  ;  this  was  not  however  pushed  and  the  pressure 
was  allowed  to  remain  at  9  and  Id  cwt.  respectively.  It 
should  be  pointed  out  that  slight  variations  in  pressure 
have  not  anything  like  the  effect  on  the  results  that  small 
va'-iations  of  temperature  have. 

With  "  soft  "  or  low  melting  point  scales  the  pressure 
fixed  would  be  much  too  high  ;  but  as  crude  soft  scales  are 
not,  except  upon  very  rare  occasions,  to  be  met  with  in 
commerce,  the  committee  did  not  consider  it  necessary  to 
In    Inwn  any  regulations  regarding  the  testing  of  them. 


4.  Determination  of  Water  in  Scale. 

Of  the  various  matters  which  came  under  the  consideration 
of  the  committee,  there  was  none  which  gave  rise  to  a  more 
interesting  discussion  than  this,  the  determination  of  water 
in  scale. 

The  numerous  processes  which  have  been  proposed  for 
this  purpose  may  be  conveniently  classed  under  two  heads, 
viz. : — 

1st.  The  "  subsidence  "  methods,  that  is  those  where  a 
given  quantity  of  scale  is  melted,  and  the  quantity  of  water 
which  settles  down  to  the  bottom  of  the  vessel  measured 
or  weighed. 

2nd.  The  "  evaporation  "  methods,  that  is  those  in  which 
the  water  is  driven  off  from  the  scale  by  heat,  the  amount 
being  determined  either  by  condensing  and  measuring,  or  by 
the  loss  in  weight  which  the  sample  sustains. 

A  full  description  of  the  "  subsidence "  methods  being 
found  in  Mr.  Sutherland's  paper,  it  is  unnecessary  to  refer 
again  to  them  here. 

Of  the  "  evaporation  "  methods,  three  modifications,  viz., 
distillation  from  a  copper  flask,  Price's  Company's  method, 
and  distillation  from  a  small  Krlenmeyer  flask,  were  brought 
under  the  notice  of  the  members  ;  the  first  two  of  these 
are  described  in  detail  in  the  Appendix,  the  following  being 
a  description  of  the  third  : — 

Distillation  from  a  small  Erlenmeyer  Flask.  —  From 
300  to  500  grains  of  the  scale  are  placed  in  a  small  tared 
Erlenmeyer  or  conical  glass  flask,  about  5  inches  in 
height,  to  which  a  short  glass  conductor  tube,  bent  at  a 
slight  angle,  is  attached  by  means  of  a  well-fitting  cork. 
It  is  then  placed  on  a  small  shallow  sand-bath,  covered  with 
a  suitable  conical  tin  shield  and  the  whole  slowly  heated. 
On  heating  the  water  is  volatilised,  the  greater  portion  being 
condensed  in  the  conductor  tube,  at  the  end  of  which  it  is 
advisable  to  place  a  small  porcelain  basin.  In  about  15  to 
20  minutes  practically  all  the  water  will  have  distilled  over, 
this  being  known  by  the  cessation  of  "  crackling ;"  the  cork 
is  now  removed  and  the  flask  placed  in  a  steam-bath  for  a 
few  minutes  to  allow  of  any  small  traces  of  moisture 
adhering  to  the  neck  of  the  flask  to  evaporate  ;  it  is  then 
allowed  to  cool  and  again  weighed,  the  loss  in  weight  being 
taken  as  water. 

Regarding  these  various  processes,  it  may  be  pointed  out 
that  when  employing  the  first  method,  that  with  scales 
containing  but  a  very  small  percentage  of  water,  it  is  some- 
times difficult  to  remove  the  last  traces  of  water  from  the 
condenser  tube,  and  consequently  in  such  cases  the  results 
are  liable  to  be  slightly  (about  0-3  per  cent.)  too  low.  The 
reason  for  the  insertion  of  the  last  clause  in  the  description 
of  the  second  method  was  that  it  had  been  found  that  a 
certain  quantity  of  oil  was  volatilised  along  with  the  water, 
and  the  second  experiment  with  scale  freed  of  water  is 
made  with  a  view  of  determining  the  amount  so  lost.  The 
London  chemists  were  of  opinion  that  such  an  experiment 
was  unnecessary  in  every  case,  and  that  all  that  was 
requisite  was  to  determine  the  loss  once  for  all  for  a  given 
class  of  scale.  With  the  third  method  the  results  are  liable 
to  be  slightly  in  excess  of  the  actual  amount  of  water 
present,  owing  to  small  quantities  of  solid  paraffin  and  light 
oil  being  volatilised  along  with  the  water,  but  if  thought 
necessary  a  correction  can  be  applied  in  a  similar  way  to 
that  described  under  the  second  method. 

The  members  of  committee  were  unanimously  of  opinion 
that  none  of  the  "subsidence"  methods  were  sufficiently 
accurate  to  warrant  their  adoption,  and  in  this  the  English 
chemists  were  at  one  with  them.  They  were  thus  left  with 
the  three  "  evaporation"  methods,  and  in  order  to  decide  as 
to  the  relative  merits  of  each,  it  was  arranged  that  the 
members  should  carry  out  experiments  on  the  samples  of 
scale  prepared  by  Mr.  Johnston  and  myself.  Owing  to  the 
fact  that,  when  these  samples  were  distributed,  the  rapidity 
with  which  scale  lost  water  unless  most  carefully  packed, 
was  not  thoroughly  realised,  the  results  of  the  various 
observers  aie  unfortunately  not  comparable  with  each  other. 
However,  the  results  obtained  by  each  member  showed  that 
in  point  of  accuracy  all  the  three  processes  were  on  a  par. 
This  being  so,  the  committee  decided  to  select  two  of  them, 
the  result  being  that  the  first  and  second  methods  were 
adopted* 
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The  majority  "f  the  members  of  the  committee  appeared 
to  prefer  the  dUtillation  from  a  copper  tla-k  :  it  lias,  bow- 
the  disadvantage  of  requiring  at  least  1  lb.  of  scale  to 
operate  on,  and  1 1  j i  —  quantity  is  not  available  in  everj 
instance.  At  the  same  time  the  methodic  a  most  convenient 
one  lor  the  regular  testing  of  the  daily  make  of  gcale  in  the 
works,  as  it  practically  requires  no  attention  after  being 
once  started  Mr.  Caldcrwood  and  Mr.  Kedwood,  while 
acknowledging  that  both  processes  were  equally  accurate, 
expressed  a  preference  for  the  second  method,  considering 
it  to  be  the  one  most  easily  manipulated.  There  is.  bow- 
cver,  Inn  little  doubt  but  that  the  preference  in  each 
arises  largely  from  custom  and  habit. 

.    Determination  of  Dirt  in  Scale. 

Regarding   this,  it   is   merel)   necessary  to  state  tli.it  in 
ordinary  Scotch  scale  the  percentage  of  ■  1  i  rt  rarely  exi 
h  ■  :j    ner   cent.,   and  it   consists  chiefly  of  vegetable    fibre 
..I  from  the  cloths  in  which  the  crude  scale  is  pressed, 
and  ol  oxide  "t  iron  from  the  condenser  worms,  &c. 

(    .    ulation  of  tki    Ri  nilti  of  thi   Analysis  of  Scale 
No  remarks  appear  to  !"■  called  for  upon  tbis  point. 

7.  Determination  of  the  Melting  <  Setting')  Point  of  Solid 

Paraffin. 

The  method  specified  "as  not  under  the  consideration  ol 
Ihc  present  committee,  il  having  been  adopted  some  time 
previously  by  representatives  of  the  buyers  and  sellers;  it 
was,  however,  though!  advisable  to  incorporate  it  in  the 
present  set  of  directions. 

t  !ommercial  scale,  as  already  stated,  consists  of  a  mixture 
nl  the  higher  numbers  of  the  paraffin  series,  and  it  has 
been  found  that  the  "  English  "  tesl  gives  more  certain 
results  with  such  a  mixture  than  the  capillary  tube,     ["hi 

point    taken   as   the   "melting"   point    i-.   m rrectrj 

speaking,  the    "setting"  or   "solidifying"  point,  in    the 

case  of  paraffin,  the  real  oi  actual  melting  point  being  - - 

I 

II.     Flashing   Points  oi    Hiwv.   Mineuai  <  >n  -. 
-    Determination  of  tin   Flashing  Point  of  Beany  Mineral 

(his    ' 

The  use  of  the  covered  oil  cup  of  the  "  Abel  "  or  <  lovern- 
tni nt  flash-point  apparatus  for  burning  oils  has  gradually 
become  general  for  the  purpose  of  determining  the  flash- 
point "i  heavy  or  lubricating  oils  as  well.  Its  use  for  t hi- 
purpose  is,  however,  attended  with  one  rather  serious 
drawback,  which  is,  that  when  used  for  high  temperatures 
there  is  no  arrangement  foi  Dg   the  rate   at  which 

the  oil  is  heated.  When  the  Ibel  cup  is  used  for  heavy 
oils,  it  is   u-uallv  In  ati  il   1»\  means  of  n  small  Daked  flame 

i  b  sand  bath,  and  vvith  d   view  of  making  tin    rate  of 

heating   b  ind  uniform  as  possible,  tn nmittce 

specified  that  not  less  than  is  minutes  should  be  taken  in 
raising  the  temperature  ol  the  oil  to  300  V. :  when  thi-  i- 
•  lone,  fairly  concordant  results  are  obtain 

Whco  the  committee  Hrsl  met,  Mr.  Caldcrwood  brought 
1 1  tiller  i  licit  aotioe  a  i  ei  in  an  apparatus,  designed  b]  Pcnsky 
ami  Marten,*  which  be  reported  as  yielding  most  satisfactory 
results,  both  in  Mr,  Redwood's  bands  ami  his  own.  A  -hurt 
description  ol  flu-  apparatus  i-  i  i  be  found  in  this  JonrnaJ, 

8.  734,  ami   tin    principal    feature    which  distinguishes 
from  the  Abel  arrangement   is,  thai   it  is  provided   with  a 
stirrer,  which    ensures    not  only  a   thorough    agitation  of 

the  oil.  but   alSO  "t   the  : vapour  above    lli. 

I  xperimcnU  showed  thai  the  discrepancies  which  fre- 
quently occurred  with  tin-  old  method,  arose  from  local 
overheating  ol  the  oil  as  much  a-  anything  else,  ami  that 
when  a  stirring  arrangement  is  attaehed  to  the  oil  cup  to 
prevent    this,  the  rate  ol    heat  t  _■   ivithin  wide  limits  was 

ictically  without   .-  result.     In  these  oir- 

i  uin-iaiices  it  was,  thi  ccificd  that  in  ti 


a  dispute  arising:  as  to  the  correct  flashing-point  of  a  heavy 
mineral  oil,  it  was  to  be   iliei.lcil  hy  tin  alls    of    the    lYl.skv- 

Martcn  appai 

111—  Vis  Mineral  Oil. 

I     Determination  of  the  Viscosity  of  Mineral  Oil. 

The  whole  question  of  the  determination  of  the  viscosity 

of  mineral  ami  other  oils  has  already  been  so  fully  dealt 
with  by  Mr.  Boverton  Redwood  (this  Journal,  5.  l-'i).  that 
it  i-  unnecessary  to  add  anything  forth)  r  lure  :  in  fact,  the 
method  now  adopted  is  practical);  identical  with  that  which 
i-  therein  recommended. 

IV.— SETTING    I'mvi    in     MlNKItll     I'll.. 

io    Determination  of  the  Setting  Point  of  Mineral  (hi. 

The  setting  point  of  a  mineral  oil  is  unfortunate!]  a  term 
to  which  the  most  diverse  definitions  have  been  applied, 
some  taking  the  senilis'  point  a-  the  temperature  at  which 
a  given  volume  of  tin-  oil  ceases  to  be  fluid,  while  others 
again  consider  tin  setting  point  to  be  the  temperature  at 
which  an  ml  just  commences  to  deposit  solid  matter 
(paraffin),  lie  lattci  definition  is  the  one  most  generally 
understood  among  buyi  is  ami  sellers  of  Scotch  mineral  oils, 
but  even  here,  owing  to  slight  variations  in  the  manner  of 
manipulation,  differences  of  several  degrees  (Fahrenheit)  arc 
not  uncommon.  In  these  circumstances  tin-  committee 
framed  the  directions  given  in  paragraph  lOof  the  schedule, 

believing  that    if  the  various   details    be    carefully    followed, 

concordant  results  will  be  readily  obtained  by  different 
observers. 

When  this  description  of  the  method  for  determining 
setting  point-  was  submitted  to  Mr.  Redwood,  be  took 
exception  to  it,  stating  "This  i-  a  method  which  i-  only 
applicable  in  the  case  of  certain  oil-  and  i-  therefore  ini-iiit 

able  for  general  adoption,"  and  on  making  further  inquiry  as 

to  what  oil-  he  hail  found  the  pr --  Unsuitable  for,  be  again 

wrote  :   "  According   to  niv   experience,   the  te-t  you  propose 

cannot  be  advantageously  applied  in  the  case  of  some  pale 
American  oil-  of  high  viscosity,  the  -olid  hydrocarbon-  in 

which  i e  n.ailv  resemble  vaseline  than  paraffin." 

In  addition  to  such  American  oils,  the  proposed  pro* 

al-o  inapplicable  to  Russian  heavy  oils,  which  have  no  true 
setting  point.  A-  however  the  present  rule-  only  apply  to 
Scotch  mineral  oils,  tin    directions  were    allowed  to  stand    as 

original!]  drafti  i 

In  bunging  tin-    pap   I     to  fl   conclusion,]    bav  e  on  behalf 

oi    inv   colleagues   and    myself   to   express   our  thank-   to 

Mr.    Calderwood   ami    Mr.    Boverton    Redit I   for   much 

valuable  information  and  assistance,  and  to  Mr.  McArthur, 
chemist  to  Price's  t  iompany,  for  numerous  anal]  sea  and  tests, 

ami  al-o  lor  i lo  i c  kindness  m  granting  permission  to  make 
use  ol  ill,    -anie  in  the  drawing  up  tin-  paper. 


AHM-.NDIV 


Berlin. 


M  I    I  III  il'-      Ol       Ml    I  I    KM  I  \  V  III  i\      BS      to     S.   «  .  It    II      >.    VI   I        .11 1. 1 

llivvv.      Mimkvi     (In-,    agreed    upon     by    the    chief 

Chemists  of  the  Scottish  Minkrai  On  Association, 
and  certain  Representative  Purchasers, 

I        Si   VI  i     Anai  V-1-. 

l .   Sampling  of  Hard  N 

The  -ample  i-  to  be  taken  bv  ini. iii-  nl  i  metal  tube, 
which  is  made  slightl]  oonical;  the -mall  end  is  inserted  in 
the  scale,  and  bv  means  of  a  handle,  which  i-  removable, 
it  i-  forced  through  tic-  scale  i"  be  sampled  By  this  means 
a  i  \  lindri  '  il    ore  ol  paraffin 

i   .1.    iini-i   be  taken  to  -■,    that  tin    i  inch  » 

length  that  tin-  -ample  will  represent  the  whole  length  oi 
di  pth  oi  tin  cask,  wagg "i  bing 
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2.  Preservation  of  Samples  of  Scale. 
Immediately  after  the  sample  lias  been  drawn  it  is  to  lie 
thoroughly  mixed,  placed  in  suitable  wide-mouthed  bottles, 
which  may  be  closed  either  with  glass  stoppers  or  good 
corks;  if  the  latter  are  used,  they  should  be  covered  with 
paraffin  paper  or  soaked  in  melted  paraffin  wax  before 
being  inserted.  The  bottles  are  then  finally  sealed  in  the 
usual  manner.  The  seale  should  be  tightly  packed  into  the 
bottles,  whicli  should  be  completely  filled. 

il.  Determination  of  Oil  in  ScaU  . 

(a.)  Press  to  be  used. — While  uo  one  special  form  of 
press  is  recommended  for  general  adoption,  the  press  used 
must  have  some  arrangement  for  indicating  the  pressure 
applied.  The  cup,  in  which  the  scale  is  placed  during  the 
application  of  pressure  to  have  an  area  of  'JO  square  inches. 

(6.)  Preparation  of  the  Sample. —  A  quantity  of  the 
scale,  after  having  been  freed  from  water  and  dirt,  by 
melting  and  subsidence,  is  to  be  allowed  to  cool  over  night 
to  a  temperature  of  60° F.  The  solid  mass  is  then  ground 
to  a  line  powder,  a  portion  of  which  is  used  in  the  deter- 
mination of  the  oil. 

(c.)  Quantity  of  Scale  'o  he  used. — The  quantity  of  seale 
to  be  used  in  the  determination  of  oil  is  to  be  250  grains, 
which  quantity  may,  however,  be  reduced  to  150  graius  in 
the  event  of  the  scale  containing  much  oil  (over  7  percent.). 
With  "  soft  "  scale  the  smaller  quantity  should  be  taken. 

(t/.)  Temperature  at  irhiclt  the  Scale  is  to  be  pressed. — 
The  temperature  of  the  seale  and  the  press  is  to  be  Co    ]■'. 

(e.)  Time  which  the  Scale  is  In  remain  under  pressure. — 
The  scale  is  to  remain  under  pressure  lor  1 .',  minutes. 

( f.)  Pressing  Cloths  ami  Papers. —  Fine  linen  pressing 
cloths  ami  a  number  of  layers  of  filter  paper,  sufficient  to 
absorb  all  the  oil,  to  be  used.  The  exterior  papers  must 
not  be  soiled  by  oil. 

(17.)  Pressure  to  he  applied. — The  maximum  pressure  is 
to  be  lo  ewt.  per  square  inch,  and  the  working  pressure 
'.1  ewt.  per  square  inch. 

4.   Determination  of  Water  in  Scale. 

The  amount  of  water  present  in  scale  may  be  determined    ! 
by  either  of  the  following  processes  : — 

(d.)  Distillation  from  a  Copper  Flask. — From  1  to  2  lb. 
of  the  scale  are  heated  in  a  conical  copper  flask  of  about  the 
dimensions  shown  in  the  annexed  sketch  ;  this  is  connected 
to  an  ordinary  Liebig  condenser.  By  means  of  a  powerful 
liunsen  burner  or  lamp,  the  water,  accompanied  by  a  small 
quantity  of  light  oil,  is  volatilised  and  condensed.  The 
distillate  is  received  in  a  narrow  graduated  measure,  so  that  ; 
the  volume  of  water  can  be  readily  ascertained.  As  a  little 
water  usually  adheres  to  the  sides  of  the  condenser  tube, 
this  is  to  lie  wasiied  out  with  hydratcd  gasoline  or  naphtha 
and  added  to  the  principal  quantity. 


(/;.)  Price's  Company's  Method. — 500  grains  of  the 
scale  to  be  tested  are  weighed  in  a  tared  porcelain  basin  and 
bfe&ted  with  constant  stirring  to  2:to  F.,  until  bubbles  cease 
in  be  given  off:   the  loss  is  then  determined. 

500  grains  of  the  same  scale,  which  has  been  freed  of  its 
water  and  dirt  by  melting  at  a  gentle  heat  and  subsidence, 
are  to  be  heated  in  the  same  way,  to  a  similar  temperature 
fur  the  same  time,  and  the  ln^s  again  determined.      The  loss 


in  the  second  instance  is  now  to  be  deducted  from  the  loss 
found  in  the  first  experiment,  and  the  remainder  is  then  to 
be  taken  as  the  quantity  of  water  present. 

5.  Determination  of  Dirt  in  Scale. 
The  amount  of  dirt  present  in  scale  is  to  be  determined 
by  inciting  a  weighed  quantity  of  the  scale,  and  alter  sub 
siilenee,  pouring  off  the  clear  paraffin.  The  residue  is  then 
mixed  with  naphtha,  thrown  on  a  weighed  dry  filter  paper, 
washed  with  naphtha  or  gasoline,  dried  and  weighed. 
When  available,  the  quantity  of  scale  to  be  used  in  the 
determination  of  the  percentage  of  dirt  should  not  be  less 
than  7,000  grains. 

6.  Calculation  nf  the  Results  of  the  Analysis  of  Scale. 

As  the  oil  is  determined  on  scale  which  has  been  freed 
from  water  and  dirt,  the  result  must  be  calculated  back  to 
the  original  scale  containing  water  and  dirt. 

7.  Determination  of  the  Melting  (Setting')  Paint  of' 
Sidid  Paraffin. 

This  is  to  be  determined  by  what  is  known  as  the 
"  English "  test,  i.e.,  a  test  tube,  about  1  in,  in  diameter. 
is  tilled  to  the  depth  of  about  2  in.  with  the  melted  paraffin, 
a  small  thermometer  is  inserted,  and  the  whole  steadily 
stirred,  while  the  test-tube  and  its  contents  are  allowed  to 
cool  slowly.  The  temperature  at  which  the  thermometer 
remains  stationary  for  a  short  time  is  the  melting  (setting) 
point. 

II. — Flashing-Point  op  Hun    Mineral  Oil. 

S.  Determination  of  the  Flashing-Point  of  Heavy 
Mineral  Oil. 

The  oil  cup  and  cover  of  the  ordinary  "  Abel  "  flash-point 
apparatus  is  to  be  employed.  The  cup  i^  filled  with  ml  in 
the  usual  manner,  and  the  rate  of  heating  is  to  be  such  that 
at  least  15  minutes  are  taken  in  raising  the  temperature  of 
the  oil  to  300° F.  In  the  event,  however,  of  a  dispute 
arising  as  to  the  correct  flashing  point  of  a  heavy  mineral 
oil,  the  question  is  to  be  decided  by  means  of  the  "  Pensky- 
Marteu's  "  apparatus  (this  Journal,  8,  7:i-l  I. 

III.  —  Viscosity  of  Mineral  Oil. 

9.  Determination  of  the  Viscosity  of  Mineral  Oil. 

The  instrument  known  as  the  "  Redwood"  viscometer,  is 
that  which  is  to  he  employed  in  the  determination  of  the 
viscosity  of  mineral  oils.  The  instrument  is  to  be  stan- 
dardised according  to  the  directions  given  by  Mr.  Boverton 
Redwood,  in  this  Journal,  5,  127.  Ordinary  results  are 
to  be  expressed,  as  the  time  in  seconds,  which  50  cb.  cm. 
of  the  oil  take  to  flow  through  the  orifice  at  a  temperature 
of  7o  F. 

IV. — Setting  Point  m    Mineral  Oil. 

10.    Determination  of  the  Setting  Point  of  Mineral  Oil. 

This  is  determined  in  the  following  manner  :—  Into  a  test 
tube,  having  a  diameter  of  about  one  inch  and  a  quarter,  the 
oil  to  be  tested  is  added  to  the  depth  of  about  two  inches, 
the  tube  is  then  immersed  in  a  freezing  mixture,  the  oil  being 
slowly  stirred  with  a  thermometer  till  it  is  cooled  down  con- 
siderably below  the  temperature  at  which  solid  paraffin  first 
appears;  the  tube  is  then  removed  from  the  freezing  mixture, 
the  oil  constantly  stirred  with  the  thermometer,  a. id  the  point 
carefully  watched  at  which  the  last  trace  of  solid  paraffin 
disappears.  This  operation  is  repeated  with  the  same 
sample  of  oil,  uutil  two  experiments  give  concoidant  results, 
the  temperature  so  found  being  the  setting  point. 
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AN   APPABAT1  s  FOB   DETERMINING  THE 
FLASH-POINTS  OF  HEAVY   MINERAL  OILS. 

IIV    .1.    QBAY,     K.I.I  . 

I'm    n.-. -.-mm  i,.i   :i  speed]  and  method  of  deter- 

mining    ili''   flash-points   "t°    hcav]    mineral   oils    i-    fully 
...I  by  those  ulin  are  called  upon   '"  moke  Dnmerous 

tests,  and  perhaps  I ne  is  more  alive   t"  the   uncertainty 

..I  the  methods    which  are  at   present  employed   than  the 
chemists  of  the  Scotch  mineral  "il  works. 


fcj 


Thin,  slide  open. 


Plan,  slide  cl 


~rt* 


It  i-  Ij:ii<11\  uecessarj  for  me  t«»  refer  to  the  old  method 
of  taking  flash-points,  known  as  the  "  open  test,"  which  i> 
well  known  t»»  give  discordant  results,  even  in  tin-  hand-  ->i 
tin-  same  operator,  according  to  variable  ami  almost  uncon- 
trollable  conditions  under  which  tin-  test  maj  be  carried  out. 
It  is  still  recommended  a-  "sufficiently  accurate  tor  many 
il  purposes."  (This  Journal,  9,  902.) 
Tin-  above  method,  though  --fill  employed  in  some  works 
laboratories  is  gradually  being  superseded  1>\  the  \1>*T-  cup 
test,  in  which  the  oil  cup  ami  cover  of  the  well-known 
.uni  tester  an-  employed.  \-  a  Iready  mentioned 
in  Mr.  Thomson,  this  method  has  been  adopted  by  the 
committee  «>t  oil  works  chemists,  provided  tin-  time  in 
beating  to  300  b\  !>»•  not  less  than  l"i  minutes.  1  have 
found  thai  the  flasb-poinl  of  an  ordinary  v  otcli  B85  oil  will 
as  much  a-  <>  I".  according  as  the  time  of  heating 
varies  betweeu  1"'  ami  '.hi  minutes,  wheu  tin-  test  i-  carried 
.nit  with  tin-  ordinary  Abel's  cup.  Ii  would  therefore  be 
necessary  to  state  the  maximum  as  well  as  the  minimum 
time  of  li<  Mini:,  in  order  to  make  the  results  indisputable. 
With  oils  having  such  a  wide  range  of  flash-points  as  those 
we  are  <t.':ilinL:  with,  the  fixing  <•''  an  absolute  time 
practical  impossibility. 

TIh-  foregoing  method  being  -nil  unsatisfactory,  1  was  led 
to  design  the  apparatus  1  now  bring  before  the  Society .  with 
tin-  view  <»:  rendering  tin-  determination  of  those  flash-points 
more  rapid  and  accurate,  it  is  an  adaptation  of  the  Pensky- 
Marten  slide  and  stirrer  to  tin-  Abel  cup.  Those  win.  now 
\  the  method  recommended  h>  tin-  < >il  Association 
chemists,  can  easily  have  a  stirring  arrangement,  such  as  I 
imw  show  you,  fitted  to  tin-  nip.  In  working  with  the 
Peusky-Marten  apparatus,  1  found  tin-  results  under  varied 
conditions  t<.  In-  excellent,  and  was  struck  with  tin-  idea  that 
it  could  be  simplified,  and  made  more  suitable  For  everydaj 
work  in  tin-  technical  laboratoi  j 

'I'ln-  stirrers,  consisting  of  two  sets  of  vanes,  our  in  tin-  oil 
and  the  other  in  the  vapour  space,  are  attached  to  a  vertical 
shaft  passing  through  the  cover  and  terminating  at  the  top 
in  ;i  small  bevelled  wheel,  tin  bevel  of  which  i-  milled.  A 
horizontal  shafi  (carried  on  two  vuj.jM.rt-)  terminates  at  one 
end  with  :i  bevelled  wheel  gearing  with  the  one  oil  the 
stirrer  shaft,  and  ;it    the  other  end  with  n  .li-c  carryin 

handle  with   which    u,   rotate  the  shaft.     Tin-  shaft 

i  collar  with  (wo  pins  projecting   about    J   in. 

at    diametrically    opposite    point-.       \\\    sliding    the    shaft 

u\  to  the  right,  the  bevel  wheels  are  put   out   of 
tiui   the    pins   pn  Erom  the  collar   are  drawn    into 

position  foi  actuating  the  testing  arrangement.  This  consists 
of  a  sliding  cover  on  the  top  of  the  1  n  1  proper,  so  arranged 
that  when  the  former  is  moved  it  depresses  the  pip  light  to 
tin-  proper  point,  and  brings  the  orifices  opposite  those  on 
the  fixed  lid.  There  are  three  orifices,  one,  at  which  the 
test  light  is  applied,  the  other  two,  situated  one  at  either 
-i.h  of  it,  being  t.>!  the  admission  of  air.  It  will  thus  be 
readil)  seen  thai  the  change  from  stirring  to  testing  and 
.hi  be  instantly  performed. 
The  results  gol  to  this  apparatus  are  identical  with  those 
pit  \>\  the  Peusky-Marten,  The)  are  not  affected  bj  the 
source  of  heat,  a  naked  flame  ^i\m^  1 1  ■  *  -  game  results  as 
tlu-  sand-bath.  It  is  immaterial  what  tin-  rate  of  heating 
i-,  provided  it  is  not  too  rapid  to  prevent  a  correct  reading 
"i  the  thermometer.  1  prerei  to  reduce  the  rate ol  heating 
when  Hearing  the  point  ;it  which  the  oil  is  expected  to 
flash.  The  stirrers  <i"  nol  require  to  be  workeil  oontinuo 
but  mere!)  at  intervals.  !  find  it  adviaablc  to  stir  mori 
frequently  when  the  rate  of  heating  is  fast. 

Tin-  apparatus  i-  made  by,  and  ma\  be  had  From  \l.--ir-. 
liaird  and  Tatlock,  <  >  lasgon . 


I.|f\    ■ 

H  -Pol     i      \rr\K  uiv 
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^ottingflam  dettt'on. 

University  College,  Nottingham. 

Chairman:  Sir  Joint  Turney. 

Vice-Chairman:  L.  Archbutt. 

Committee : 


Jno.  U.  Ashwell. 
P.  Clowes. 

J.  B.  Coleman. 
W.  A.  Curry, 
H.  Forth. 
E.  Francis. 


J.  M.  C.  Paton, 
S.  J.  Pentecost 
( '  Spademan, 
H.  J.  Staples. 
J.  T.  AVood. 


Treasurer:  S,  V.Holgate. 

Hon.  Local  Secretary : 

R.  L.  Whiteley,  University  College,  Nottingham. 

Notices  of  Papers  and  Communications  for  the  Meetings  to  bo 
sent  to  the  Local  Secretary. 

The  names  in  italics  arc  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session.  The  following  have  been 
selected  to  (ill  the  vacancies,  and  will  take  office  in  July  next:— 

Chairman:  L.  Archbutt,  Vice-Chairman :  Jno.  It.  Ashwell. 
Treasurer:  J.  M.  C.  Paton.    Committee:  C.  H.  Field, E. TV. Small", 

('.  Taylor,  and  Sir  John  Turney. 


(Pbttuarp. 


FRANCIS  CLARK  BLAKE. 

SOMETIME    ADJUNt  T -PROFESSOR    OF    CHEMISTRY    IN 

LAFAYETTE    COLLEGE    AND    SUPERINTENDENT    WITH    THE 

PENNSYLVANIA!)    LEAS    COMPANY;     MEMBER    OF 

THE    SOCIETY    OP    CHEMICAL    INDUSTRY. 

The  subject  of  tliis  obituary  was  born  in  Cumberland, 
Maine,  February  23rd,  1854,  and  died  in  Helena,  .Montana, 
February  21st,  1 S91 .  Hs  was  the  son  of  the  Rev. 
Joseph  Blake,  late  of  Andover,  Mass.  A  few  years  after 
his  birth  his  family  moved  to  Wells,  Maine,  where  his 
youth  was  passed,  and  his  remains  now  lie. 

F.  ('.  Wake,  being  the  minister's  eldest  son.  was 
obliged  to  push  out  into  the  world  at  an  early  age  to 
make  a  way  tor  himself.  He  was  a  hard  worker  from 
the  beginning,  and  owed  all  his  successes  to  his  own 
unaided  efforts.  The  extensive  works  of  Washburn  and 
Moen,  of  Worcester,  Mass.,  formed  the  first  scene  of  his 
labours,  and  here  lie  learned  the  trade  of  machinist. 
Thereafter  he  entered  the  Worcester  Polytechnic  Insti- 
tute, and,  working  his  way  through  the  school,  graduated 
in  the  course  of  Physics  in  1876. 

In  1H77  lie  was  called  to  Lafayette  College  to  take  the 
position  of  Adjunct-Professor  of  Chemistry,  which  he 
tilled  with  honour  and  ability  for  two  years. 

At  Easton  he  later  on  became  acquainted  with  the 
daughter  of  Dr.  Ballard,  Professor  of  Moral  Philosophy, 
who  became  his  wife  ill  1885.  In  1879  he  accepted  the 
position  of  Assistant  Superintendent  with  the  Pennsyl- 
vanian  Lead  Company,  whom  he  served  most  faithfully 
daily  until  the  time  of  his  death.  On  the  resignation  of 
the  Superintendent,  Mr.  E.  F.  Enrich,  iu  1881,  Mr.  Blake 
was  appointed  to  succeed  him.  For  10  years  he  devoted 
all  his  energies  and  talents  to  the  development  and  im- 
provement of  the  great  refinery  entrusted  to  his  care. 
The  works  as  they  stand  to-day  are  a  substantial  monu- 
ment to  his  genius  and  fertility  of  resource. 

Mr.  Blake  was  a  great  lover  of  books,  and  accumulated 
in  a  few  years  of  his  business  life  one  of  the  choicest 
and  most  extensive  scientific  libraries  west  of  the 
Alleghanies. 

In  the  notice  of  his  life  and  death  contained  in  the 
Eng.  and  Mining  J.,  1891,  323,  from  which  the  fore- 
going information  has  been  mainly  culled,  his  personal 
character  is  thus  summed  up: — "He  was  a  quiet, strong, 
earliest,  a  nuine  man.  But  perhaps  the  most  striking 
characteristic  of  all  was  his  kindness  of  heart,  and  his 
readiness,  nay,  eagerness,  to  help  others  to  bear  their 
burdens." — W.  S. 


Sournal  ani)  patent*  literature. 

I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

.1  Composition  suitable  for  Lining  Casks  and  like  Vessels, 

and  for  Making  Screw  Shippers  for  Bottles.  W.  Sinclair,' 

Hull,  and  M.  Mackay,  Loudon.    Eng.  Pat.  1177,  January 

22,  1890.     id.  ' 

See  under  XIII.,  page  375. 


Improvements  in  Lining  Boilers  or  Digesters  used  in  the 
Manufacture  of  Paper-Pulp  and  for  similar  Purposes. 
C.  Kellner,  Vienna,  Austria.  Eng.  Pat.  G951,  May  6 
1890.      Id.  J 

S,e  under  XIX.,  page  381. 


II.-FUEL,  GAS,  AND  LIGHT. 

Steam  Boiler  Experiments.  Xos.  1,  2,  3,  4  and  .',.  Bryan 
Donkin,  jun.,  and  Professor  Kennedy.  Engineering,  1890 
50,  1  —  2,  59—60,  120—122,  591—593  ;  1891,  51  230— 
238. 

The  authors  point  out  that  in  all  boiler  trials  hitherto  made, 
different  kinds  of  coal  have  been  used  for  the  different 
boilers,  s,,  that  useful  economical  comparisons  of  the  experi- 
ments are  difficult.  They  therefore  have  undertaken  a  series 
of  very  elaborate  experiments  on  some  of  the  chief  types  of 
boilers  in  general  use,  employing  the  same  kind  of  coal  in 
each  case.  To  do  this  about  100  tons  of  a  good  Welsh  coal 
— Nixon's  steam  navigation— was  procured  and  thoroughly 
mixed  to  insure  uniformity.  The  boilers  tested  included  the 
following  types  : — 

Fires  Internal. 

(1.)   Lancashire  boiler  with  two  tires  and  two  tubes.    With 
and  without  forced  draught. 

(2.)  Railway  locomotive  or  tubular  boiler,  both  tixed  " 
and  limning  on  rails.     With  exhaust  steam  going  into 
chimney. 

(3.)  Cornish  boiler,  one  fire  and  one  flue.     With 
ordinary  chimney  draught. 

(4.)  Cornish    multitubular   boiler.     With   ordinary 
chimney  draught. 

(5.)  Small  vertical  fire-engine  type.     With  exhaust 
steam  into  chimney. 

(6.)   Vertical  tubular.     Ordinary  chimney  draught. 

(7.)  Tubular  locomotive,  or  agricultural  type.   With 
ordinary  chimney  draught. 

Fires  External. 

C8.)  Elephant,  or  French  type  ]       With  ordinary 
(9.)   Water  tube,  or  Koot  type  J    chimney  draught,    j 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cose  price,  plus  postage,  to  Mr.  II.  Render  Lack 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  8rf id. 

Above  8rf.,  ami  not  exceeding  Is.  6d Id. 

„      ls.ed.,     „  „         2s.  id Hd. 

„      2s.  id.,      „  ,.         9s.  id 2</. 
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For  nil  (he  trials  a  uniform  programme  was  laid  down, 
details  of  which  are  fully  given  in  the  paper,  showing  that 
.  possible  point  was  considered,  and  thai  the  greatest 
was  taken  I  actness  in  the  various  measure- 

ments.    '1 1"-  paper  in  divided  into  the  following  parts 

I    1 1,  -,  ,  ,1.1 i  the  standard  coal  used,  its  analysis  and 

calorimetric  vain.-,  amount  of  ash,  moisture,  clinker,  |mrc 
and  dry  coal,  amount  "f  air  theoretically  required,  .^.i-. 

II.  Methods  adopted  and  instructions  followed  in  the 
dus  trial-,  with  particulars  and  analysis  of  gas<  s,  mi  thod 
..I  calculating  beat  balance,  graphic  n  pi  of  results, 

and  tests  foi  radiation. 

HI  lating  to  each  experiment. 

I\  Tables  of  results  of  the  standard  boiler  tests,  and  the 
additional  tests  with  other  coal. 

\  Steam  engine  trials  executed  at  the  same  time  as  the 
boiler  tests. 

VI.  ( 'omparison  of  the  results,  &c. 

I,,  pai    i  .n   complete  analyses  and  calorimetric 

determinations  of  the  coal,  as  well  as  the  calculated  beat 
value  of  1  lb.  independent  of  the  water  and  the  incombustible 


matter  it  contained.    This  last  result,  which  is  called  "  per 
lb.  pure  and  dry,"  is   15,560   thermal  units  (Fahrcnhi 
From  tlii«  is  calculated  the  theoretical  evaporative  value  of 
1   Hi.  of  the  pure  and  dry  coal,  which  is   ld-l  lb.  of  water 
from  and  at  212    F. 

In  Pari  II  suits  of  the  practical  experi- 

ments with  the  various  boilers  tried.  These  results,  which 
have  appeared  from  time  to  time  in  "  Engineering,"  arc  not 
yel  exhausted,  and  up  to  the  present  only  those  of  the  first 
seven  experiments  have  been  published.  These  Bhow  that  must 
minute  precautions  were  taken  to  catch  and  try  to  account 
for  everj  thermal  unit  of  the  fuel  used.  Full  descriptions, 
drawings  and  dimensions  of  the  boili  iven,  as  well  as 

detail  in  connexion  with  the  work.  Kverj  factor  lias 
been  taken  into  consideration,  and  the  results  are  given  in 
elaborate  tables,  as  well  a-  being  plotted  out  in  the  form  of 
curves.  A  balance  sheet  of  the  heat  evolved  and  absorbed 
has  been  worked  out,  and  is  given  with  each  experiment, 
As  tin-  amount  of  heal  evolved  is  taken  a-  tin-  same  in  each 
case  i  100  per  cen}.  From  pure  and  dry  coal),  tin-  re. nits  of 
tin'  heal  obsorbed  maybe  compared  in  the  following  table; — 


Experiment. 


Ih  v i   A.B80KB1  ii  I'ii.  Cent. 


,       'i- 

ii     i  n:  ami  cvaporntinit  water  . 

i.  [unmet  irases 

Evaporating  moisture  in  coal  

n  

p  Hit!  drawn 

Bvnporal  '      under  grate 

mbustion 




:•'•  i 

r.i'.'J 

- 

B2-S 
11*0 

iii-I 
11*7 

'.'•  1 

WO 

16-1 

.,.)  ■  - 

S1'8 

I:;  s 

13*3 

III 

'i   1 

in 

on 

U'  1 

u- 1 

1  '5 

;ii 

i 

5*2 

HI 

i ,  - ;, 

r.-.", 

0-1 

:ii 

01 

1'. 

ii'j 

12-j 

on 

1*2 

an 

2  1 

" 

D   l 

I  :• 

::■.; 

:,-s 

1  H 

S*8 

7*7 

I  he  type  of  boiler  used  in  each  case  was  as  follows : — 
Experiment     I.      Vertical,    tubular,    internal    lire,    no 

cconomiser;  a<   B.  Donkin's  works,   London   (ineai 

pressure  aboii e  atmosphere,  35  lb. ). 

Experiment  2.     Lancashire,  with   conical   tubes   in   Sues, 
,i    r,     Donkin's    works,    London    (mean 

|  erimi  nt   -  ( in.  .i 

sure,  :•'  lb.  I. 

Experiment    i      Locomotive cconomiser;    at     the 

Knginei  I    ooratory,    i  Diversity    College    (worked   at 

an phcrii   prcsf 

Experimenl    5.     The    same    as    experiment    I;    at    the 
Engineering   Laboratory,  University   College  (undui    prea 
Dure  nt  B5  lb.  and  n  tl i  ■  •  i 

Experiments.     Water  tube,   Dc  Nacyer's  system;  ncai 
i       .  .  in  Belgium  (mean  steam  pressure,  80  lb.). 

-  in.  ni  7.     Same  as  expci  imenl  G  I  Jti  am   pn 
76  1b.).     (V.W. 


77,.    Valuation  of  Coal.     II.  Knnti       I    f.  OiiKbelcuehtung, 

'  34,  21      26  and   u      17 

ii;,. i    method   ii for  tin-  calorific   valuation  of 

fuel  consisted  in  employing  Dulong's  formuln,  which  lidded 
tojrcthcr  the  heat  evolved  by  the  combustion  ol  I  In 
sulphur   and  1i.mIi  >m  the  latter 

,•  8080       Ml  iOOS       600  H 

W.  standing  foi  tl"  si inl  ol    mtei     cisting   u  thi  coal.) 


In  tin-   year    1867  Schcurer-Kestncr  and   Meunicr  (Bull. 

Sue.    Ind.   Mull Compt.    Rend.   69,   111 ;  73, 

1061  :  and  77,  1587)  conducted  a  series  of  experiments  in 
a  calorimeter  resembling  thai  of  Favre  and  Silbernnum, 
which  tended  to  show  that  the  results  obtained  in  the 
former  wny  were  from  10  to  17  per  cent,  too  low,  and  that 

i'i the  chemical  composition  of  the  fuel  only  approximate 

ideas  as  to  its  commercial  value  could  !"■  obtained.  As 
these  experiments  were  carried  oul  on  small  samples  of 
coal  (0*3 — 0*5  grm.)  it  was  fell  advisable  t"  repeal  them 
on  a  larger  Bcale,  and  the  Polytcchnische  Vcrcin  of  Munich 
pul  up  a  plant  capable  "I  burning  from  200  to  300  kilo-. 
ill  ii  time. 

apparatus,  foi  n  detailed  description  of  which 
reference  musl  i>.  made  to  the  original  article,  consists 
of  a  calorimeter  in  which  the  heal  absorbed  in  boiling 
water  is  measured  i.\  the  rise  of  temperature  of  a  limited 

quantity  of   i lens water,  and    which  is  ..»  arranged 

thai   samples  of  the  esca]  can   be  from  time  M 

lime  collected,  and  the  amount  of  carbonic  acid  estimated. 

Experiments  c lucted   bj  the  author  and  others  in  tliis 

apparatus,  and  also  by  the  author  in  calorimeters  devised 
bj  Bcrthelol  and  Fischer,  on  b  large  number  ..i  different 
sorts  "t  coal,  show  a  maximum  deviation  from  Dulong's 
formuln   of    —  3*7  and  cent.,  and   lhal   so  dose 

a  conncrion  exists  between  the  chemical  constitution  and 
the   hea  during   tht  of  a  coal,  that 

obtained  from  its  ultimate  analysis  mm/  bt 
confidently  employed  for  calculating  its  commercial  oatuei 
lull    pai  pel  im.  nt.    .ind    anal* 

which   tin.,    c In. urn.    arc   based,    will   be   found 

In  practice  the  us  irnl  under  di  ditious 

i*  often  found   to  givi    widely  differenl   results,  owing  to 
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the  greater  or  less  loss  occuring  during  the  process.  This 
loss  is  dependent  on  the  amount  of  carbonic  acid  in  the 
waste  gases,  being  the  greater  when  the  carbonic  acid  is  less 
anil  the  excess  of  air  supplied  to  the  furnace  is  greater  ;  and 
the  less  the  higher  the  percentage  of  carbonic  acid  present 
in  the  waste  gases.  Four  experiments  conducted  on  coke 
under  precisely  similar  conditions,  excepting  as  to  the 
amount  of  air  supplied  to  the  furnace,  yielded  the  following 
results : — 


So.  of 
Experiment 


In  Waste  Gases. 
CO  Total  Heat  Evolved! 


Per  Cent. 

s-ii 

io-s 
13'8 
14-0 


Per  Cent. 
2-2-0 

WO 

K'.'ii 

10-0 


Other  experiments  on  various  sorts  of  coal  gave  similar 
results,  showing  that  at  a  temperature  in  the  flues  of  250° 
when  the  amount  of  carbouic  acid  was  9  per  cent.,  the  loss 
of  heat  was  20  per  cent.,  while  with  only  7  per  cent,  of 
carbonic  acid  the  loss  rose  to  about  26  per  cent. ;  but  owing 
to  the  fact  that  when  air  is  supplied  in  large  excess  the 
temperature  of  the  gases  is  usually  far  higher,  the  loss 
occurring  must  he  considerably  greater  than  indicated  by 
these  figures. 

To  trace  the  connexion  between  the  amount  of  carbonic 
acid  gas  in  the  waste  gases  and  the  economy  of  combustion, 
the  following  considerations  are  submitted.  When  0-536 
grin,  of  pure  carbon  (the  weight  necessary  to  form  1  cbm. 
of  (  ( I.,)  is  burnt  in  a.  closed  vessel  containing  100  cbm.  of 
air  at  a  temperature  of  0°,  the  heat  evolved  may  be  calculated 
to  be  sufficient  to  raise  the  whole  to  141°  ;  on  doubling  the 
amount  of  carbon  so  that  the  air  after  combustion  contains 
2  per  cent,  of  carbonic  acid,  the  temperature  will  be  281'. 
In  this  way  a  table  may  be  constructed  in  which  the 
temperature  rises  approximately  140°  for  each  additional 
1  per  cent,  of  carbonic  acid.  By  denoting  this  tempera- 
ture by  T  and  the  temperature  of  the  waste  gases  by  /, 
the  available    heat  per   cent,  may   be   represented  by  the 

T  -  t 

expression  . 

Thus,  with  5  per  cent,  of  carbonic  acid  and  a  temperature 
of  :!oo  above  that  of  the  surrounding  air,  the  loss  of  heat 
is  43  per  cent.,  and  with  10  per  cent,  of  carbonic  acid  at 
the  same  temperature  22  per  cent. 

To  see  how  far  these  theoretical  considerations  apply  in 
practice  four  experiments  were  tried  on  coke  in  the  above- 
mentioned  apparatus  and  the  loss  of  heat  occurring  directly 
estimated : — 


In  the  case  of  coal,  experiments  point  to  the  fact  that 
within  certain  limits  a  difference  between  the  theoretical 
and  practical  loss  of  not  more  than  2 — 4  per  cent,  may  be 
expected,  with  respect  to  which  the  author  proposes  shortly 
to  give  further  details. — F.  H.  L. 


On  the  Heat  of  Combustion  of  the  Commoner  Illuminants, 
and  the  Contamination  of  the  Air  caused  lit/  their  Use. 
¥,.  Cramer.      J.  f.   Gasbeleuchtung,  34    27  —  31,  48—50 

and  65—68. 

The  substances  examined  by  the  author  consisted  of  candles 
(made  of  tallow,  paraffin*  and  stearin),  paraffin  oil  and  gas. 
The  tallow  candies  were  moulded,  as  being  more  uniform 
in  composition.  The  paraffin  candles  were  the  German 
standard  candles,  and  the  gas  was  that  supplied  to  the  town 
of  Marburg,  which,  however,  differing  as  it  does  only  slightly 
from  that  made  in  other  places,  may  be  said  to  be  of  average 
composition.  Both  the  petroleum  and  gas  were  burnt  so  as 
to  produce  a  light  of  about  one-candle  power.  In  the  fol- 
lowing table  the  "  total  heat  "  represents  the  total  amount 
indicated  by  the  calorimeter,  and  the  "actual  heat"  the 
amount  rendered  latent  by  the  evaporation  of  the  water 
formed  during  the  combustion  subtracted  from  the  total. 
The  weight  of  substance  burnt  was  in  each  case  one  gramme. 


Table  1. 


Substance. 


Total 
Heat. 


Latent 
Heat. 


Actual 
Heat. 


Pel  Cent,  of  Heat. 


Latent.       Actual. 


Gas 

Petroleum  ... 

Paraffin1 

si  carin 

Tallow  


12,  m 

1.130 

11,332 

9'23 

11,031 

070 

10,366 

B  -07 

10,618 

728 

9,89) 

6-80 

9,178 

620 

8,552 

6-82 

8,720 

COS 

8,111 

6-9S 

90-78 
93-93 
93-14 

tins 

93-01 


The  amount  of  water  formed  by  the  combustion  of  I  grin., 
and  also  the  relative  amounts  of  water  and  of  "  actual  heat," 
representing  tallow  as  100,  are  shown  in  Table  II. 


Table  II. 


Substance. 


Water 
Formed. 


Relative  Amounts  of 


"  Actual 
Heat." 


Tallow 

Stearin  

Petroleum  (3  hours) 

Paraffin 

Petroleum  (8  hoursi 
Gas 


0-973 
1-017 

1-088 
1-220 
1-271 
1-867 


100 
104 
112 
125 
131 
102 


lull 
101 
125 
122 
128 

no 


The  differences  in  the  case  of  the  petroleum  lamp  when 
kept  burning  for  three  or  eight  hours  are  due  to  the  fact 
that  for  the  first  hour  or  two  the  combustion  is  not  so  perfect 
as  later,  carbon  being  deposited  on  the  wick.  On  burning 
the  substances  so  as  to  obtain  a  light  of  100  candles,  the 
results  per  hour  are  given  in  Table  III. 
•  To  estimate  the  amount  of  carbon  incompletely  burnt, 
the  original  substances  were  analysed,  and  from  the  amount 
of  carbon  so  found  was  subtracted  that  passing  away  in  the 
waste  gases  in  the  form  of  carbonic  acid ;  this  method 
appearing  preferable  to  the  one  formerly  employed,  which 
consisted  in  passing  a  sample  of  the  gases  over  red-hot 
copper,  and  calculating  the  increase  of  C02.  The  figures 
given  in  Table  IV.  show  the  results  of  burning  one  gramme 
of  the  various  substances. 


*  Throughout  tins  abstract  the  word  "paraffin"  signifies  thi 
solid  used  for  the  manufacture  <-f  candles  and  '*  petroleum  "  the 
"  burning  oil." 
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Tablk  III. 


Water 

Burnt.   Produc-il.  Vapour. 


(  I. mi.  Kilos.  Kilo*, 

live       0*35  »■:&;  0  804 
lamp. 

0*80  0*888  0*694 


trgand 

nil :    l-'lm    bumi  i 
houra). 

Petroleam:    Pint    l"irn. 
hour*).  J 


burner  (3  I* 


-  l-i.is        0-653 


1-876        0-763 


i  round 

burner  (8  hoi 


- 
Tallo* .. 


0218 

0*20 

. 

0*264 

0-7! 

0-911 

2-443 

1  "00 

■J-r.si 

0-941 

Units. 


• 


1213 


1-6220 


-I 


7616 

7881 

-111 


I  LB]  I      IV. 


Weigl 

plctel) 
Burnt. 

Bel 

Ann 

As 
0 

itive 

nuts. 

By 
analysis. 

In  Waste 

pletelj 
Burnt 

n  647 

0*010 

0*740 

0-730 

0*010 

113 

200 

0*037 

112 

740 

0-821 

0  (ii- 

127 

0*761 

0*107 

116 

2,140 

0*005 



Tallow 



o- 

Petroleum  (31 «).. 

-     to    13 

boui 


for  u  li   lit  ol   100  candies,  tliesc  Bgun  -  becoi 

us'  burnoi 

I  burner 0*88 

■  urn  small  and  flat  (la —  1*65 

irge  and  round  flame  . .  0*65 

l  mill!.  - 2*3- 

table  V.  five*  tin  umounl  of  hydrogen  incomplete!) 
burnt,  tin  i.-hIi-  being  obtained  by  feeding;  the  flame  with 
.|r\  :nr.  and  estimating  the  amounl  of  water  in  the  gases. 


■ 


Bj 


Tallow  0*1M 

Petroleum  IS  hours 

i 




In  Wn 
' .      >        uletely 
H,() 


Rulative 
1  mount 

1 i- 


ii  inn 

0*011 

'I  "17 

0-121  "  "17 

U'lll 


110 

17" 
17" 


and  the  theoretical  amount  given  "iT  bj  one  gramme.  The 
figures  in  the  case  of  Bteann  and  tallow  are  the  result  "t' 
direct  analysis,  the  others  being  calculated  from  the  probable 
composition  of  the  substances,  the  gas  being  considered  to 
be  <lrv. 

Tabu    \  I. 


Total  II     '. 


Theoretical.     '  Ibserved. 


6,«74 

B,748 

:U7- 

9,423 

12,000 

11,036 

10,618 

hire) 

D 



Petroleum . . 
In 


The  products  hi  the  incomplete  combustion  of  thehyd 
ami   carbon   include    carbonic   oxide,   nitrous    and    nitric, 
Bulphuroue  and   sulphuric  acid- ;  the  author  has  only  boon 
able  tn  n  i  m  stigate  the  amount  of  nit  ion-  acid  formed  during 
the  burning  ol  stearin  candles  i  his  results  are  0*  126 

melius,  nt  ll  \i  i   per  gram f  stearin.     The  experiments 

noi  tlj  be itinued. 

Experiments  with  *s  prove  that  healthy  animals 

breathe   ait   contaminated   with  the  products 

ii    of    stearin     candlee  -    1. inner    for 

a  time  wit  limit   permanent  injury  to  their  health; 

but   in  case  of  human  beings,  the  so  quickly  detects 

small  quantit  arbonic   acid"   and    nitrous  fumes 

that  no  one  is  able  to  inspire  air  containing  these  substances 
in  quantities  far  below  their  injurious  limits  without  great 
inconvenience. —  F.  H.  I.. 


With  -    the 

..  rli. inn  , 
■>■  between  the  total  bent  registi  n  'I  bj  I 


Gas  Mn ins.   .1.  f.  Gasbeleuchtuflgi  34,  s'  • 

'I'm   recent  severe  weather  has  attracted  special  attention  to 

nee  caused  through  the  freezing  of  the  water 

in  gas   mains,  and  to  the  question  of  the  possibilitj  of  ii- 

avoidancc  during  subsequent  winters  by  the  drying  "t   the 

gas  before  leaving  tin-  works.     Seeing,  however,  that  special 

puriflen  '  izo  would  have  to  be  put  down,  and  that 

the  mains  dry  the)  would  have  to  1"   at  w 

ill.   year,  this   planbecomes   impracticable,  and  the 

only  alternative  is  to  lay  the  mains  -o  deep  that  they  always 

remain  above  the  freeziug  point  (this  Journal,  1889,  9 19). 

— F.  II.  I.. 

/7e     Measurement  of  Natural   Gas  with  the   }*iUit  '/'///»,■ 
Gauge,     S,   \\ .   Uobinson.     Kuginecring  and  Mining  .1. 
'      262, 

'I'm  Punt  tube-gauge  is  n  simple  and  accurate  instrument 
for  measuring  the  velocity  of  a  current  ol  fluid.  This 
velocity,  multiplied  by  the  sectional  area  of  the  stream. 
gives  the  volume  of  fluid  which  passe-  any  cross  section  of 
the  tube  in  unit  time.     An   idea  of  the  principle  on  which 

the  action  of  the  instrument  depends  ma)  1 btaincd  from 

Fig.  I.  which  represents  i  manometer  used  for  the  purpose 
nl'  measuring  the  pressure  under  which  natural 
froni  i1"  mouth  of  an  oil  well.  Here  the  external  static 
that  due  to  the  atmosphere  acting  ou  the  limb  !•'. 
Tin-  limb  It  i-  bent  down  bo  as  to  face  the  issuing  gas.  The 
difference  in  pressure  i-  measured  b)  a  column  D,  I  .  '  '■! 
watet  or  mercui")  :  when  greater  pressures  have  to  he 
■  i.  a   pi. —  i-   ii-.  il  instead,  as  in    Fig.  2, 

I  able*  tun  c  '  corn  -pond- 

ing to  various  differences  of  pressure. 

-hows  the  actual  form  of  gauge  used  for  measur- 
ing the  flow  ni  natural  gas  in  pipe-.  It  bas  been  used  in 
pipes    wlnie   the    pressure  was   above    hhi  lb.  per  square 

inch  without  it nvenii  i 

results.     Tht  tip   S  to  have  two  openings      \  is 

thi  Pitot  tube  mouth  proper;  B  is  a  lateral  openin<j  in  the 
smooth  uniform  side  "i  the  tip.     1!  maj  be  at  tome  distance 
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from  A  ;  but  it  is  most  convenient  to  make  the  double  tip 
so  that  it  can  be  screwed  air-tight  into  a  f-inch  hole. 
The  end  Al!  is  bent  at  an  angle  of  90°,  so  that  A  faces 
the  current  while  B  is  so  placed  that  the  velocity  of 
the  pis  has  no  effect,  the  static  pressure  alone  being 
transmitted.  Thus  the  pressure  exerted  at  A  when  the 
instrument  is  in  use  on  a  pipe  line,  is  equal  to  the  static 
pressure  in  the  pipe,  plus  the  pressure  due  to  impact,  or  to 
the  velocity  of  the  current.  The  figure  shows  that  the 
pressure  at  A  is  transmitted  to  C,  and  that  at  B  to  D.  The 
difference  in  pressure  is  measured  by  the  manometer  C  D, 
which  consists  of  a  glass  tube  containing  water  or  mercurv. 
When  used  for  measuring  flow  from  the  mouth  of  gas  wells 
tile  instrument  would  be  placed  just  at  the  mouth,  and  the 
pressure  transmitted  through  the  side  opening  would  be 
simply  that  of  the  atmosphere  ;  hence  the  simple  mano- 
meter shown  in  Figs.  1  or  2  is  all  that  is  required  in  this 
case.  The  complete  gauge  shown  in  Fig.  3  is  especially 
designed  for  measuring  the  flow  of  gas  in  pipe  lines.  It 
should  be  placed  so  as  to  receive  the  normal  flow  of  gas, 
away  from  pipe  connexions,  tees,  &c,  which  cause  eddies. 
The  tip  should  be  held  at  one-fourth  of  the  diameter,  or,  if 
at  the  centre,  the  apparent  volume  should  be  multiplied  by 
0-97  to  correct  the  so-called  velocity  curve.  The  volume 
(in  cubic  feet)  of  gas  flowing  per  hour  through  the  pipe  may 
be  found  from  tables  or  calculated  from  the  expression — ■ 


Results  are  given   of  a  scries    of  21  tests    made   with  a 
'  gas-meter  prover,"  where  a  known  volume  of  air  was  forced 


through  a  pipe  in  a  measured  interval  of  time  ;  these  show 
that  the  errors  amounted  to  less  than  3  per  cent.  Tests 
made  with  a  Westinghouse  natural-gas  meter  gave  similar 
results. — D.  E.  J. 


PATENTS. 


V  per  hour  =  1690  d-    a  /  ht\    +   jgj 

where  p  is  the  gauge  pressure  in  pounds  per'square  inch,  (/the 
inside  diameter  of  the  pipe  in  inches,  and  h  inches  of  water, 
the  temperature  of  the  flowing  gas  being  taken  at  40  F '. 
ami  that  of  storage  at  50°. 


Fig.  1 


Improvements  in  the  Means  Employed  in  Burning  Gas  or 

Oil  for    Lighting    or   Heating    Purposes.       W.    Potts, 
Edinburgh.  '  Kng'.  Pat.  115,  January  3,  1890.     Sd. 

Ix  order  to  effect  a  slower  burning  and  a  more  complete 
combustion  of  the  gas  or  oil,  the  products  of  combustion 
are  discharged  along  a  lateral,  instead  of  a  vertical,  line  of 
flow;  this  is  effected  by  having  the  burner-glass  spherical 
below  but  funnel-shaped  above,  and  supporting  a  metal  or 
other  reflector  on  the  burner-glass  by  wires,  in  such  a  way 
that  a  space  of  about  three-eighths  of  an  inch  is  left  through 
which  the  products  of  combustion  may  escape  ;  in  this  way 
discolouration  of  ceilings  is  avoided.  The  gas  is  heated  by 
passing  through  a  coil  of  tube,  forming  the  burner  socket, 
instead  of  the  usual  straight  passage,  and  three  or  more 
tlat  flame  nibs  may  be  fixed  in  the  socket.  An  improved 
form  of  gas  street-lamp  and  a  corrugated  form  for  oil  lamp- 
wicks,  to  enlarge  the  burning  surface,  are  also  described. 
"  — F.  S.  K. 

Improvements  in  and  Connected  with  Furnaces/or  Burning 

Liquid  Fuel.     C.  A.  Sahlstrom,  London,  and  A.  F.  Hill, 
West  Brighton.     Eng.  Pat.  2C70,  February  8,  1890.     Sd. 

Instead  of  setting  the  upper  portion  of  the  fire-chamber  of 
a  cupola  vertically  or  nearly  so  above  the  widened  lower 
portion,  the  patentees  construct  it  at  an  angle  of  60°  or  45°, 
but  varying  according  to  the  nature  of  the  material  to  be 
melted. 

The  essential  features  of  the  furnace  described  are : — 
(1.)  The  enlarged  fire-chamber  with  a  dome-shaped  roof 
combined  with  an  air  space  and  provided  with  adjustable 
hydrocarbon  burners,  and,  if  necessary,  with  a  fixed  or 
moveable  receiver  for  the  molten  metal.  (2.)  The  inclined 
upper  portion  of  the  chamber,  which  is  contracted  below 
and  provided  above  with  a  charging  door.  (3.)  The  vertical 
Hue  containing  superheated  steam  pipes,  which  are  utilised 
for  the  supply  of  steam  to  the  hydrocarbon  burners. 

— F.  S.  K. 

Improvements  in  Apparatus  for  Utilising  Liquid  Hydro- 
carbons for  Lighting  and  Heating.  H.  H.  Doty, 
London.     Eng.  Pat.  3242,  February  28,  1890.     Sd. 

Tins  patent  relates  to  an  improvement  on  the  burner  of  the 
apparatus  previously  described  in  Eng.  Pat.  8697  of  1887. 

The  burner  is  constructed  with  an  upper  and  a  lower 
annular  chamber  connected  with  each  other  by  vertical 
tubes  of  wrought  iron,  or  other  material  in  which  the 
hydrocarbon  is  volatilised.  The  vapour  passes  through  the 
upper  chamber  to  a  burner  arranged  within  the  space 
enclosed  by  the  chambers  and  tubes  ;  the  annular  chambers 
are  so  constructed  that  portions  of  them  may  be  easily 
removed  so  as  to  permit  of  the  vertical  tubes  being  cleaned. 

There  are  two  claims  and  one  sheet  of  drawings. 

— F.  S.  K. 

Improvements  in  Separating  Hydrogen  Gas  and  the  Light 
( 'arburets  of  Hydrogen,  such  as  Methane,  from  Water- 
Gas  or  Producer-Gas,  or  from  both  of  them  when  mixed 
together.  B.  C.  Sykes  and  G.  Blamires,  Cleckheaton. 
Eng.  Pat.  3332,  March  3,  1890.     6rf. 

The  water-  or  producer-gas  from  a  gasometer  is  passed 
under  some  pressure  through  porous  tubes  suitably  arranged 
in  a  larger  metal  tube ;  the  lighter  gases,  such  as  hydrogen 
and  methane,  which  diffuse  through  the  porous  tubes  more 
quickly  than  the  heavier  gases,  are  drawn  off  from  the 
outer  and  larger  tube  by  an  exhauster  and  passed  into  a 
gasometer,  whilst  the  heavier  gases  pass  on  and  are  stored 
separately.  When  the  lighter  gases  are  required  for 
domestic  heating  they  can  be  further  purified,  if  necessary, 
by  repeating  the  process ;  iu  this  way  every  vestige  of 
carbonic  oxide  and  nitrogen  can  be  removed. — F.  S.  K. 
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Improvements  •»  IncandesceiU   Gas  Lamps.    A.  Wenzel, 

Czernowitz,  Austria.     Eng.   Pat.  3707,  March   Ii 

6d. 
Tin  incandescent  gas  lamp  described  in  this  patent  is  well 
adapted  for  use  in  an  inverted  position;  it  consists  of  a 
burner  formed  of  t«"  concentric  nozzles, and  a  disc,  rod, 
magnesia,  placed  i  n  a  suitable  support  attached 
to  the  burner,  the  whole  being  enclosed  in  a  suitable 
perforated  glass  cover.  Illuminating  gas  is  passed  through 
one  of  the  burner  tubes,  the  other  being  supplied  with 
oxygen,  hydrogen,  water-gas,  oxyhydrogen  gas  <t  air. 
either  singly  "i  mixed  together. 

The  magnesia  disc   is   prepared    by   beating  magnesium 
mtil   tin    oxides  of  nitrogen  have   been   driven  off, 

] ■_'  the  molten  mass  on  to  a  plal  edwith  paperl, 

and  then  hardening  the  cake  by  heating  it  again  t implete 

the  decomposition. 

Tin  re  are  three  claims  and  one  sheet  of  drawings. 

— F.  S.  K. 


Improvements  in  the  Manufacture  of  Artificial  Fuel. 
II  ii  Lake,  Middlesex.  Prom  J.  Lundstrom  &  Co., 
Stockholm.     Eng.  Pat.  14,115,  September  8,  1890.     Id. 

The  blocks  of  fuel  are  prepared  by  mixing  the  small  coal 
produced  in  breaking  anthracite  with  an  adhesive  paste 
made  of  finer  coal,  cob  it,  sawdust,  &c,  and  a 

>..lutii .u  of  silicate  of  soda  :  the  mixture  is  then  moistened 

with  ;i  Boluti f  common  -alt  containing  ■>  to  50  per  cent. 

ini  chloride  in  order  to  hasten  solidification,  pressed 
•  ii  moulded  into  suitable  forms,  and  dried  if  necessary. 

— F.  S.  K. 


Improvements  in  Gas  Furnaces  lm  use  in  Glass  and  othei 
Works.  R.  J.  M.  Regnault,  St.  Denis,  France,  Eng. 
Put.  20,606,  Dei  ember  17,  1890.     6d. 

Gab  furnaces  employed  in  glassworks  have  hitherto  been 
provided  with  two  distinct  gas  producers  and  two  .li-t in<t 
grates,  in  order  that  the  supply  of  ;m^  mn_\  be  kept  up 
while  one  oi  the  other  is  being  cleaned  out.  The  patentee 
describes  an  arrangement  of  furnace  with  a  single  inclined 
unite  of  such  dimensions  that  two  Cor  more)  feeding  holes 
can  be  placed  above  it,  and  so  constructed  that  one  half  "f 
the  grate  can  be  charged   without  in  any  way  interfering 

with  the  proper  working  of  tl ther.     This  arrangement 

diminishes  tl ost  of  construction  and  is  more  economical 

ii«  regards  fuel.     I    S.  K. 


from  the  latter  by  means  of  sulphuric  acid.  It  was  then 
taki'n  up  with  ether,  well  washed,  and  then  dried  with 
sodium  sulphate.  The  purified  phenol  was  fractionated. 
At  length  a  fraction  boiling  between  lsl  and  191  was 
obtained,  and    probably   consisted  of  cresol  with    a   little 

pllrnul. 

When  heated  with  zinc-dust,  the  fi  ling  between 

191  unci  l'iiu  yielded  chiefly  toluene  and  a  little  anisolf. 
When  heated  :it  150  C.  with  methyl  iodide  and  some 
methyl  alcohol,  the  sunn-  fraction  yielded  methyl  cresyl  ether 
and  :i  small  quantity  of  catechol  dimethyl  ether.  The 
fraction  boiling  between  200  and  205  «;>.  dissolved  in 
ether  and  heated  to  80  with  alcoholic  potash  ;  on  cooling, 
dissolving  the  crystalline  product  in  water,  decomposing 
with  hydrochloric  acid,  and  purifying  the  separated  product, 
guaiacol  was  obtained. 

Heated  at  150  with  methyl  iodide,  the  same  fraction 
yielded  mainlj  catechol  dimethyl  ether  and  a  little  methyl 
cresyl  ether. 

When  melted  with  potash,  the  fraction  distilling  between 
206   and  '_'ll    yielded  hydroxy-isophthatic  acid. 

The  fraction  218  to  224  behaved  with  reagents  like 
creosol. 

Tims  the  constituents  of  1 1  > i  —  birchn I  tar  creosote  are 

traces  of  phenol,  cresol,  guaiacol,  I,  3,  4-xylenol,  and 
I,  :i.  4-creosol.  The  bulk  of  the  creosote  consisted  of 
guaiacol  and  I,  '■'..  l-cn  osol. 


On  th(  Imperfect  Solubility  of  Mineral  Oils  in  Petroleum 
Spirit.  Bender.  Mitt  Konig.  tech.  Versuchs.  1890, 
311—816. 

Dark  mineral  oils,  ■  lis-. ,1%  .-.t  in  benzene,  are  apt  after  some 
time  to  deposit  fine  precipitates.  The  filtration  of  these 
precipitates  is  difficult  fits,  however,  are  obtained 

by  using  filter-paper  containing  asbestos.  After  liming 
washed  the  precipitates  and  dried  them  nt  100  110  ' 
it  was  found,  b)  weighing,  that  the  quantities  of  the  insoluble 
substances  contained  in  three  different  mineral  oils  were 
l-8,  2'0,  and  1*8  per  cent,  respectively,  Tin'  precipitates 
consisted  of  n  fine  powder,  resembling  dark  brown  coal, 
having  b  slight  bituminous  smell  and  a  higher  specific 
gravity  than  water.  The  melting  point  is  above  110*  (  . 
ami  the  powder,  if  ignited,  burns  with  a  smoky  flame.  It 
is  insoluble  in  tin-  various  kinds  of  petroleum  spirit,  slightly 
soluble  in  ether,  but  easily  so  in  heated  petroleum.  It 
dissolves  easily  in  carbon  bisulphide,  benzene,  ether, 
chloroform,  ami  in  a  mixture  of  'tint  and  chloroform. 
These  results  indicate  that  the  precipitates  thus  obtained 
belong  to  those  organic  substances  which  are  formed  by  the 
oxidation  of  petroleum,  the  most  important  of  which  is 
asphaltuin.     lis. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Tht     Determination   "/   Impurities  in   Parajffin   Scale,  xr. 
.1    Stuart  Thomson. 
Sa  pagt 


PATENT. 

,!u  Improved  Process  for  Rendering  Tar  Oils  Soluble  in 
Water  ami  the  Production  of  Disinfectants  and  other 
i  .inl  Products  therefrom.  W.  Dammann,  Halle, 
Germany,     Eng    Pat.  1017,  January  20,  1890.     «'"/. 

Se«  under  Will.'' 


'Ilu  Utilisation  "/  By-products  of  Mineral  (hi  Manu- 
facture foi  Alkali-Making.  A.Veith  ami  C.  Schestopal. 
Dingl.  Polyt,  .1.  279,  21—89. 

St  ■  mi. I.  r  VII.,  pagt  -"''7. 


Phenol  of  Birehwood  I'm.     M    Pfrenger.     Arch,  Pliarm. 
228,  718—719. 

n  material  used,  u  brownish-ycllon  refractive  liquid 
reaction  ami  sp.  gr.  0*956  nl  I.'.  .  was  the  Oleum 
hetulini  illinium  reel.  Bj  first  washing  with  sodium 
carbonate  solution  ami  then  with  water,  all  acid  was 
removed,  subsequent  repented  treatment  with  aqueous 
potash  yielding  the  phenoxide.     The  phenol  was  separated 


IV.-COLOURING  MATTERS  AND  DYES. 

i    Ve»  Synthesis  effected  by  Viazo-Compounds.    I:  Hit  oh 

V.,  i    23,  8708     3710. 
Trot  gnns.  of  aniline  wen-  dissolved  in  80  grins,  of  hydro 

chloric   acid  i  nt,  l   ami   S :c    of   water,   ami 

diazotiscd   bj   adding   a  solution  of  7-.'i  gnns.  of  sodium 
nitrite   in  50  cc.  of  wntei       Hie   solution  was   heated 
fur  two   hours   when  the  diazo-compound   was  completely 
decomposed.     The  end  of  the  reaction  was  determined  by 
adding  an  alkaline  solul  nphthol  sulphonio  acid, 
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when  no  colouration  was  produced.  The  solution,  after 
distilling  until  only  traces  of  phenol  remained,  was  allowed 
to  stand.  After  15  hours  a  few  crystals  separated.  The 
experiment  was  repealed  with  large  quantities  of  material, 
and  the  crystalline  body  was  found  to  be  hydroxydiphenyl. 
The  compound  is  identical  with  that  of  l.atsehinoff  obtained 
by  tlie  action  of  potash  on  diphenylmonosulphonic  acid. 
The  same  compound  is  obtained  by  diazotising  para-amido- 
diphenyl.  The  formation  of  this  compound  appears  to  be 
due  to  the  action  of  phenol  on  diazobenzene  as  follows  : — 
C,-H,OH  +  C,,H.X.ri  =  C,,HcOH  +  X.  +  HC1.  To  deter- 
mine this  point  the  following  experiment  was  made.  A 
solution  of  50  grms.  of  aniline  in  SOU  cc.  of  water  was 
dia/.otised  and  shaken  repeatedly  with  a  mixture  of  100 
grms.  of  phenol  with  10  per  cent,  of  water.  The  product, 
which  contained  a  considerable  quantity  of  diazobenzene  in 
solution,  decomposed  energetically,  on  wanning,  with  evolu- 
tion of  gas.  Other  solvents,  such  as  benzene,  chloroform, 
cfher,  anisol,  &c,  do  not  extract  diazobenzene  from  an 
aqneous  solution.  Since  phenol  dissolves  diazobenzene  with 
an  intense  orange  colour,  the  author  ascribes  it  to  the 
formation  of  diazo-oxybenzene,  C6H5N:S.O.C6H5.  The 
crcsols  act  similarly. 

After  decomposing  the  solution  of  phenol  and  diazo- 
benzene on  the  water-bath,  it  was  distilled  in  fractions. 
About  4i  per  cent,  boiled  at  230° — 290',  and  contained 
8  per  cent,  of  phenol  and  4  per  cent,  at  290  — 325°,  which 
solidified  on  cooling.  After  a  second  fractionation  the 
product  boiling  above  200'  was  dissolved  in  toluene  and 
shaken  up  repeatedly  with  caustic  soda  solution.  The 
alkaline  solution  became  deep  blue  and  oxygen  was  evidently 
absorbed.  The  toluene  separated  from  the  caustic  soda 
anil  fractionated  yielded  diphenyl  ether  and  a  neutral  oil, 
which  was  probably  <'JI.,.<  l.<',.;H,,.  The  alkaline  solution, 
•acidified  and  shaken  up  with  toluene.  \  icldcd  a  mixture  of  the 
two  isomers  p-  and  (i-hydroxyuiphenvl.  The  blue  colouring 
matter  was  not  isolated,  but  was  probably  similar  to  the 
compound  obtained  by  the  action  of  phenol  upon  nitroso- 
phenol,  the  leueo-eompound  of  which  is  p-dihydroxydi- 
phenylamine. 

The  homologues  of  aniline,  benzidine,  and  uaphthyl- 
aiuine  react  similarly  with  phenol  and  with  o-,  m  ,  and 
p-cresol. — J.  1!.  C. 


Fitrmalion   of,    Quinalizarin   from   Alizarin.    ('.   Graebe. 
Ber.  23,  3739—3740. 

It  has  been  shown  by  Rene  Bohn  that  bluish-green 
colouring  matters  are  obtained  by  warming  sulphuric  acid 
with  alizarin  blue  (Germ.  Pat.  46,654).  The  author  has 
found,  in  conjunction  with  Muhlert,  that  these  arc  derivatives. 
not  of  dihydroxy-  but  of  tri-  and  tctrahydroxyanthra- 
quinolinequinone,  and  that  by  splitting  off  the  sulpho- 
groups,  a  product  is  obtained  consisting  chiefly  of  tctra- 
hydroxyanthraquinolinequinone. 

"  Bohn  has  extended  the  reaction  to  alizarin,  the  purpurins, 
anthragallol,  Sec.,  and  it  is  found  that  the  product  obtained 
by  heating  the  first  named  with  100  per  cent,  sulphuric 
acid  consists  of  a  mixture  of  tri-  and  tetrahydroxyanthra- 
quinone.  The  latter  is  identical  with  Liebermann's  quin- 
alizarin. and  is  therefore  a  1 . 1' .  2 . 4'  tetrahydroxy  compound. 
Neither  this  substance  nor  the  trihydroxy-derivativc  yield 
phthalic  acid  on  oxidation. —H.  (i.  ( ". 


Phenelzines.     K.  Kicker.     Ber.  23,  3803— 3810. 
().  Fischek   and  Hcpp  (this  Journal,  1890,  603  and  10281 
Have    described   the    synthesis  of    amidonaphthapheiiazine, 
and  the  author  has  applied  their  method  to  the  preparation 
of  other  phenazims. 

Benzene -azo-a-  ethylnaphthylamine  separates  from  a 
mixture  of  ether  and  petroleum  spirit  in  red  prismatic 
crystals,  with  a  bluish  reflection,  melting  at  88°. 

Benzene-azo-a-dimethylnaphthylamine  is  prepared  by 
the  action  ot  diazobenzene  chloride  on  o-dimethylnaphthyl- 
amine:  its  hydrochloride  forms  deep  indigo-blue  needles, 
melting  at  105  . 


a-Ethyl-amido-a-naphthaphenazine — 

X.C.CV.H,  s 

(.'.XII  A. If, 


C..1I 


/' 


■N.C.CH* 


is  formed  when  1  :  2  phenylenediamine  (1  mol.)  is  heated 
with  benzeue-azo-cthyluaphthylamiue  hydrochloride  ( 1  mol. ) 
and  alcohol  (2  parts),  in  a  sealed  tube,  for  5 — 6  hours  at 
140°.  The  hydrochloride  is  obtained  from  the  solid  portion 
of  the  melt  after  washing  it  with  dilute  alcohol,  and  from 
the  liquid  portion  by  precipitation  with  water;  it  is  purified 
by  repeated  crystallisation  from  alcohol.  The  base  separates 
from  its  solution  in  benzene,  on  addition  of  petroleum 
spirit,  as  a  yellow  crystalline  powder,  which  sublimes  in 
woolly  needles,  undergoing  meanwhile  partial  carbonisation. 
It  is  insoluble  in  water  and  in  alkalis,  and  sparingly  soluble 
in  chloroform,  ether,  benzene,  and  cold  alcohol ;  its  solutions 
show  a  yellow-green  fluorescence.  The  hydrochloride  forms 
garnet  red  and  the  nitrate  reddish-brown  glistening  needles. 
The  platinochloride  (C'^H^X^HCl).,  PtCI4,  is  a  scarlet- 
red  precipitate,  consisting  of  microscopic  needles,  insoluble 
in  water  and  sparingly  soluble  in  alcohol,  and  the  iuii/ 
chloride,  C,^H,  ,X.,Ht'l,  AuCl3,  a  red  micro-crystalline 
powder,  sparingly  soluble  in  alcohol.  The  acetyl-derivative, 
C^H^N^O,  forms  small  straw  yellow  rhombic  crystals  from 
glacial  acetic  acid.  On  heating  the  base  with  concentrated 
hydrochloric  acid  at  175  — lsu,  the  group,  Ji H.C.H -,,  is 
replaced  by  hydroxy!,  ammonia  and  alcohol  being  formed 
(  compare  O.  Fischer  and  Hepp,  loc.  cit A. 

a-  Rthyl-amido  a-  naphtha  tula:  inc — ■ 


CH 


■CCH3<  | 

X.C.f   11 


■  c.  XH.cn, 


is  prepared  from  benzene-azo-a-ethylnaphthylanune  and 
toluyleuediamine  [CH3  :  Xl-L,  :  XH;  —  1:3:4],  under  the 
same  conditions  as  the  foregoing  compound,  which  it  closely 
resembles,  but  is  less  soluble  in  the  solvents  mentioned;  it 
forms  yellow  stellate  groups  of  needles  or  plates,  melting  at 
182  .  The  hydrochloride  and  the  sulphate  crystallise  in 
copper-glistening  needles,  and  the  nitrate  in  brown-red 
needles,  having  a  bronze  shimmer.  The  platinochloride, 
aurochloride,  and  aeetyl-derivative  resemble  the  correspond- 
ing compounds  of  the  foregoing  base. 

a-phenyl-amidoa-naphthatolazine,  Co:iH,;X:t,  prepared 
from  toluyleuediamine  [CH3  ;  NH3  :  NH,  ='  1  :  3  :  4],  and 
henzene-azo-o-phenylnaphthylamine  hydrochloride  (compare 
Fischer  and  Hepp,  Annalen  256,  256)  crystallises  from 
alcohol  in  yellow  needles,  melting  at  214°;  it  is  sparingly 
soluble  in  most  solvents,  and  does  not  sublime  readily. 
Tic  sL,lts  are  sparingly  soluble;  the  hydrochloride  forms 
small  brown-red,  and  the  nitrate  brown  glistening  needles 
from  alcohol.  The  platinochloride  crystallisesin  dark  red 
microscopic  needles,  sparingly  soluble  in  alcohol,  insoluble 
in  water,  and  the  aurochloride  is  a  brown-red  crystalline 
powder. 

a-Dimethi/l-amido-z-tuiphthapheua:iiie — 


/ 


X.C.C6H4 


C6H  /    | 

XN.C.CH< 


iC.X(CH,), 


is  obtained  from  1  :  2  phenylenediamine  and  benzene  a- 
dimethylnaphthylamine.  The  melt  is  evaporated  and  the 
resinous  residue  washed  successively  with  water,  dilute 
hydrochloric  acid,  and  dilute  alcohol ;  it  is  then  dissolved  in 
dilute  alcohol  containing  hydrochloric  acid,  the  base  pre- 
cipitated by  sodium  acetate,  and  crystallised  from  alcohol. 
It  forms  delicate  brownish-yellow  needles,  melting  at  221  , 
sparingly  soluble  in  ether  and  petroleum  spirit,  easier  in 
benzene  and  cold  alcohol ;  its  solutions  show  a  yellow-green 
fluorescence.  It  sublimes  in  woolly  needles,  and  gives, 
with  concentrated  hydrochloric  or  sulphuric  acid,  a  green 
colour,  dissolving,  however,  in  glacial  acetic  or  dilute 
mineral  acids  with  a  cherry  red  colour.  It  is  isomeric 
with  Witt's  dimethylamidonaphthaeurhodine  (Ber.  21,  719). 
Tin'  hydrochloride  and  the  sulphate  form  copper-glistening 
needles  and  the  nitrate  small  bronze-coloured  needles.  The 
platinochloride  and  aurochloride  crystallise  in  red  needles, 
the  former  being  sparingly  soluble  in  alcohol. 


356 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.       [Aprilso 


■Dimethyl-amido-a-naphthatolazint  — 


(  II    ■ 


\  i   i 


.(  ii 


1  hi 


prepared  from  toluylenediamine  ['  II  :  NIL:  Nil-—  l  :  :i :  4], 
and  benzene-azo-dimethyliiaphthylamine.resernbles  the  fore- 
going ti:i-i-.  1  >■  i r  is  somewhat  Ii  ss  soluble  :  it  gives  the  Bame 
soloar  r.  action  with  concentrated  sulphuric  acid,  and  forms 
brownish-yellow  needles  from  boiling  alcohol,  melting  at 
Ii  Bublimes  in  woollj  needles  with  partial  carbonisa- 
tion. The  hydrochloride  and  the  sulphate  crystallise  in 
garnet-red  glistening  needles,  easily  soluble  in  alcohol,  and 
the   mil, i-  cohol    in   delicate    needles, 

having  a  bronze  Bhimmer.     The   platinochloride  and   the 
aurochloride form  browi  Bodies, — A.   R.  I,. 


The  Tinctorial  Properties  of  thi  A  itrosohydro  i  yquinolines. 
B,  v.  Kostanecki.     Ber.  24,  L50 

Tin  author  has  pointed  out  (this  Journal,  1888,  S3  and  838  : 
and  1889,  698)  that  orfAo-nitrosophenols  (quinoneoximes) 
are  dyestuffs,  and  he  has  now  extended  hi-  experiments  to 
the  con  quinoline  derivatives. 

iso-p-hydroxyquinolim  ,(  II  ,N \ .  i  <  >.  .M  ill  )  (.Math. -us, 
Ber.  21,  1886),  crystallises  from  alcohol  in  yellow  needles, 
carbonising  at  180  ;  it  dyes  green  with  iron  mordants,  and 
brick-red  with  cobalt  mordants,  [ts  most  probable  con- 
stitution i-  [0:NOH  =3:4]. 

so-0-hydrojryquinoline  [O:N0H  =  l:4  is  Formed 
when  o-hydroxyquinoline  ''II  l  is  dissolved  in  dilute 
soda  with  the  addition  of  the  theoretical  quantity  "f  sodium 
nitrite  and  the  mixture  poured  into  cooled  dilute  acetic  acid. 
or  when  tin-  hydroxy-derivative  is  dissolved  in  dilutehydro- 
cbloric  acid  (2  mols.)  and  sodium  nitrite  gradually  added 
i  compare  Lippmann  and  Fleissner.  Monatsh.  10,  794). 
rudebasehas  tinct  perries,  but  this  was  found 
to  i.c  due  to  the  presence  of  an  isomeric  by-product  (pro- 
bably an  ortho  derivative),  which  is  precipitated  as  i 
lake  on  adding  ferrous  sulphate  to  she  solution  of  tl 
base  in  soda.  The  pure  base  crystallises  from  alcohol  in 
thick  yellowish  needles,  darkening  below  220  and  decom- 
posing  >miIi   evolution   of  gas  at   245   ;    it    ] esses   no 

tinctorial  properties. 

Imidc  a  hydroxyquinoline — 

I     II   Vii||)iXII   )     nil     Ml  1:1 

prepared  by  reducing  the  foregoing  with  tin  and  hydro- 
is  identical  with  thai  obtained  bj  Fischer  and 
Ucnouf  (Ber.  17,  I642)j  it  forms  a  sulphate  crystallising 
in  needles,  containing  2  mols.  of  water  and  melting  at  1 10  ■ 
It  possesses  weak  tinctorial  properties, 
\  ih ..  ..  Ii iiAiii i yquinoi 

111   Mi  HI  i(  Mi. i  [OH  :NO         II 

identical  with  that  obtained  bj  Schmitt  and  Engelmann 
i  Ber.  20,  26  red    iitroso-0- 

I  quinoline  I  I  pat  1 1  is  added  to  cooled  niti 
Bp.gr,  I  ■  88  (4  parts)  j  -olid  soda  is  added  until  the  precipi- 
tated nitrate  rcdi  -  throw  n  down  by 
acetic  acid.  Ii  dyes  with  iron  mordants  green,  and  with 
alumina  ;  it  also  forms  a  bright  green  lake 
with  ferrous  sulphate. 

Uinilro^O'hydrojpyquinolitu 

i    II, Mi  HI  ii  N II    (NO,)        I  :2:  I  - 

identical  with  that  ol    Bedafl   and   I    ■  ■  hi  i      Bei    M 
i-    obtained    bj    treat  ng    nitroso   i  I  >-dro   vquinoline   with 
boiling  nitric  acid ;  its  tinctorial  properties  are  weaker  than 
those  of  i  he  mononitro-derivative. 

The  author  has   learned    from    N'oltina   and   Trautmann 
that    o-hydroxyquinolini  .k  dyestuff.      Thi- 

work  proves  therefore  that  orMo-quinone-oxime  derivatives 
of  quinoline,  like  those  of  the  aromati  hydrocarbons,  possess 
tinctorial  propertii  -.  and  that  the  latter  i  m  also  be  brought 
about  h\  the  exchange  ol  that  atom  of  hydrogen  in  the 
benzene  nucleus  of  quinolim  .  adjacent  to  the  nitrogen  atom 
of  the  pyridine  nucleus,  foi  hydroxy!  or  the  isonitroso 
group      A    It,  I.. 


Quinolinedioa  imiif  -.     S.  \.  Ko-tanceki  and  M.  Keicher. 
Ber.  24,  156—159. 

A-  in  certain  dyestuffs  the  hydroxylof  the  colour-producing 
groups  m:i_\  be  replaced  bj  the  isonitroso-group,  without  the 
compound  losing    its    tinctorial  properties   (compare   Koe 
taiiecki,  Ber.  22,  1351  :  thi-  Journal,  1888,  698  and  699),  it 
was  to  be  expected  that  the  dioxime  obtained  from  nit i - 
o-hydroxyquinoline   (•  :>   would  also  retain 

these  properties,  and  this  is  found  to  be  so 

Quinolinedioxim, ,  C  II  M  M  HI  i  N.  HI  .  M  III  =1:4], 
is  formed  when  a  solution  of  hydroxy  lamine  hydrochloride 
is  added  to  nitroso-o-hydroxyquinoline  (previous  abstn 
mixed  into  a  paste  with  water.  It  is  boiled  with  sufficient 
alcohol  to  dissolve  it,  and  after  distilling  off  the  latter,  excess 
Is  is  added,  and  the  dioxime  precipitated  bj  acetic  acid. 
It  separates  from  alcohol  in  micros  composing 

aboi    200  .     It  dve-  with  iron  mordants,  in  a  hath  acidified 

with  to    black,   and    w  itli    cobalt 

mordants  faint  brownish  yellow :  the  colours  are  fast.     On 
boiling  with  acetic  anhydride,  it  yields  a  diacetyl-derivative, 

i    II  \  .  m  i.c  II  i  i ...  'which  crystallises  in  white  needles, 
posing  at  160  . 
Quinolinedioxime    ,  Mill:  Mill       3:4     is   obtained  by 
adding  an  aqueous  solution  of  hydroxy  lamine  hydrochloride 
to   finely   powdered    nitroso-p-hydroxyquinoline    (previous 
abstract )    suspended   in  alcohol,  and  boiling.      After  dis- 
tilling off  the  alcohol,  cold  soda-lye  is  added  until  ■  clear 
-ohmou  results,  from  which  the  dioxime  i-  then  precipitated 
by    actic    acid.       It   crystallises   from    alcohol  in   small 
needles,  decomposing  at  190  .     It  dyes  faintly  brown  with 
iron  mordants  in  a  neutral  bath,  but  its  tinctorial   properties 
ced    than   those   of   the  1:4    isomende. 
The  anhydrite,  <    II  ,\  ■  \  <  '  ,i  rystallising  from  alcohol  in 

needles Iting  at  134  .  is  formed  when  the  dioxime 

i-  wanned  with  alkalis  ,,r  acetic  anhydride. — A.  K.  1.. 


Carbazole.     G.  Mazzara.     Ber.  24,  278-281. 

Benzoylcarbazole,  ((  II  i  \  i  <  c<  .  II  .  is  obtained  by 
hearing  carbazole  il  mol.)  and  benzoic  chloride  (1  moL) 
for  al«. ui  two  hour-  at  160  — 170°.  The  mixture  is  then 
wanned  with  a  weak    solution    of    caustic    soda,   allowed    to 

cool,   filtered,   and   the   Bolid    mass   purified    by    repeated 

re.Tvstallisatioli  from  hot  alcohol.     It   form-  luStrOUS  needles 

which  melt   at  98 '5°,  and  is  readilj   soluble  in  ether  and 

glacial  acetic  acid  but  sparingly  soluble  in  benzene  and  light 

petroleum.      It    is    decomposed    by    alcoholic     potash     into 

carbazole  and  benzoic  acid,  a  reaction  which  shows  that  the 

benzoyl   group   i-   attached  to  the  nitrogen   atom.      \-   ., 

further   proof  of   the   absence   of  a    ketone  the  base  was 

i    to   thi    action   ol    hydroxylamine    and    phenyl- 

ne.     It  is  d  I  by  the  former  into  carbazole 

and  benzamidc  whilst  pheny lhy drazine does  not  react  with  it. 

N'itrol  lazoli .    i  c,  II  M  i  ,i    ii     \   I  I  K    II  .    i- 

■    bj    the   action   ol     nitric   acid    (sp.   gr,   1*48)   on 

carbazole    dissolved    in    glacial  id.       It 

crystallises    in   yellow    lustrous    plates,   melting    at    18]  . 

dissolves  in  warm  ether  and  benzene,  but   only  sparingly  in 

light  petroleum.     It  i-  nol  attacked  by  potash, 

Mm,  111     I     II    .  M  i    >\  II.  I-    obtained 

by  boiling  benzoylnitrocarbazolc  with  alcoholic   potash  in  a 

reflux    apparatus,      it   crystallises   from   alcohol   in   small 

scales  which  melt  at   'Jin  ,  is   sparingly  soluble   in   glacial 

icid,  chloroform,  and   benzene,  and   almost  insoluble 

in  ether  and  light  petroleum.      1>    B. 


Syntheses  of  Carbazole.     A.  Blank.     Her.  24,  ^"fi- 
lm author  has  obtained  carbazole  synthctieallj  bj  passing 

the  vapour  of   oithanii.lodipbenvl  ov.r  lime  heated  to  dull 
redness. 

Ml  Ml 


phenyl. 


\/~ 
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Diphenyline,  when  similarly  treated,  gave  amidocarbazolc, 
a  feeble  base,  the  salts  of  which  are  readily  decomposed. 


NH, 


/\/ 


Diphenyline. 


ML  =  H„  + 


NIL 


V 

Amidoearbazole. 


It  crystallises  from  water  in  small  needles  which   melt    at 
238°  and  resemble  benzidine  in  colour  and  lustre. D.  15. 


A    New    Method    of   Formation    of    Soluble    Indulines. 

Fischesser.  Bull.  Soc.  Iud.  Mulhouse,  1891,48—51. 
The  earliest  known  members  of  the  class  of  induline 
dyestuffs  are  insoluble  iu  water,  and  have  either  to  be  sul- 
phonated  to  render  them  soluble,  or  dissolved  in  alcohol, 
ethyl  tartrate,  or  aeetin,  to  enable  them  to  be  employed  for 
dyeing  or  printing.  Recently  numerous  methods  have  been 
discovered  for  the  manufacture  of  indulines  soluble  in  water. 
The  chief  of  these  methods  may  be  summarised  as  follow  : 
( 1)  The  action  of  nitramines  on  the  hydrochlorides  of  other 
monamines  ;  (2)  the  action  of  amidoazobenzene  on  aniline 
and  aniline  hydrochloride,  different  proportions  of  these 
compounds  being  used  from  that  used  in  the  manufacture 
of  insoluble  indulines  ;  the  soluble  induline  obtained  in  this 
way  has  the  formula  ( '.,,1IISX4 ;  (3)  the  use  of  secondary 
or  tertiary  amines  in  place  of  the  primary  amines  previously 
used.  The  reaction  of  p-phenylenediamiue  with  (4)  amido- 
azo-compounds  ;  (5)  azophenine  ;  (6)  p-phenylenediamine 
hydrochloride  and  nitrobenzene  in  the  presence  of  ferrous 
chloride  ;  (7)  a-amidoazonaphthaleneora-amidonaphthalene- 
azohenzene;  (8)  chloranil ;  (9)  diamidoazoxybenzene  hydro- 
chloride; (10)  pheno-  and  tolu-safranines ;  (11)  un- 
symmetrical  triamidobenzene ;  (12)  azobenzene  or  azo- 
toluene;  (13)  induline,  soluble  in  spirit,  of  the  formula 
( ':illH.,7\5 ;  (14)  p-diamiuoazoxybenzene  ;  (15)  induline, 
soluble  in  spirit,  of  the  formula  C,SEI1;X3  ;  ( 16)  induline, 
soluble  in  spirit,  obtained  by  the  action  of  diazotised 
benzidine  on  aniline;  (17)  the  substance  produced  by  the 
combination  of  diazobenzene  with  naphthylenediamiue. 
(IS)  A  soluble  induline  is  formed  along  with  other  substances 
by  heating  together  in  aqueous  solution  the  hydrochlorides 
of  aniline  and  amidoazobenzene. 

The  new  method  discovered  by  the  author  consists  in 
causing  primary,  secondary,  or  tertiary  aromatic  amines  to 
react  with  the  amidoazo-compouuds  produced  bv  the  action 
of  the  diazo-derivatives  of  o-,  m-,  or  p-nitraniline  on  o-  or 
m-nitraniline,  or  with  the  diazoamido-compounds  formed  by 
the  combination  of  the  diazo-derivatives  of  o-,  m-,  or 
p-nitraniline  with  p-nitraniline.  In  practice,  these  bodies 
are  heated  with  ferrous  aud  zinc  chlorides,  and  according  to 
the  temperature  of  the  reaction  aud  the  proportions  of 
materials  emplo3"ed,  grey,  blue  or  violet  dyes  are  produced. 
As  an  example,  250  parts  of  diazoamidodinitrobenzene  (from 
p-diazonitrobenzene  and  p-nitraniline),  500  parts  of  aniline 
hydrochloride,  and  575  parts  of  dimethylaniline  hydro- 
chloride, are  heated  with  ferrous  aud  zinc  chlorides  at  14o5 
to  200J  until  a  sample,  on  testing,  dissolves  in  dilute  hydro- 
chloric acid  with  the  desired  shade  of  colour.  The  reaction 
is  then  interrupted,  the  mass  dissolved  in  dilute  hydrochloric 
acid,  rendered  alkaline  with  lime,  and  the  unchanged  bases 
removed  by  a  current  of  steam.  The  free  colour-base  is 
washed  with  water,  re-dissolved  in  dilute  hydrochloric  acid, 
and  the  dye  salted  out.  It  forms  a  black  powder  which  is 
sparingly  soluble  in  cold  water,  but  freely  so  in  hot,  with  a 
violet-blue  colour.  It  yields  blue-grey  shades  ou  cotton 
mordanted  with  tannic  acid. — E.  B. 


Some  Derivatives  of  Vimethylaniline.    C.  Lauth.    Compt. 
Rend.  HI,  886—888. 

The  action  of  lead  dioxide  on  dimethylaniline  is  essentially 
different  from  that  of  various  other  oxidising  agents ;  with 
the  latter,  one  of  the  methyl-groups  is  attacked,  giving  rise 
to  the  formation  of  Methyl  violet,  but  with  lead  dioxide  the 


phenyl  groups  are  oxidised  with  the  production  of  tetra- 
methylbenzidine.  Several  methods  have  been  described  for 
the  preparation  of  tetramethylbenzidine  from  dimethyl- 
aniline,  but  the  process  with  lead  dioxide  is  distinguished 
by  the  rapidity  and  ease  with  which  it  gives  an  abundant 
yield  of  that  base.  To  prepare  tetramethylbenzidine  by 
this  method,  20  parts  of  dimethylaniline  are  dissolved  in 
120  parts  of  acetic  acid  at  8°  B.  and  160  of  water,  and  20 
to  30  parts  of  lead  dioxide  are  gradually  added  whilst  the 
temperature  is  kept  below  30°  or  35°.  The  reaction  is 
complete  in  5 — 10  minutes.  The  product  is  filtered,  washed 
with  hot  water,  boiled  with  water  to  eliminate  all  traces  of 
dimethylaniline,  dried  and  purified  by  repeated  crystallisa- 
tion from  light  petroleum.  The  mother-liquors,  after 
removal  of  the  lead  by  sulphuric  acid  and  neutralisation 
with  ammonia,  give  a  small  quantity  more  of  the  base.  The 
yield  altogether  is  about  40  per  cent.  Oxidising  agents, 
such  as  lead  dioxide,  ferric  chloride,  bichromates,  atmo- 
spheric oxygen,  &c,  give  with  mere  traces  of  tetramethyl- 
benzidine an  intense  green  colouration,  which  is  noticeable 
when  preparing  that  substance  by  the  above  method.  When 
prepared  by  the  action  of  a  tolerably  strong  solution  of 
ferric  chloride  on  tetramethylbenzidine  hydrochloride,  the 
compound,  whose  presence  causes  this  green  colouration,  has 
the  constitution — 

XI 

If  an  excess  of  a  solution  of  ferric  chloride  at  45D  B.  be 
used,  an  orange-coloured  ferric  chloride  double  -  salt  is 
obtained.  The  zinc  double-salt  is  sparingly  soluble  in 
faline  solutions.  All  the  salts  of  this  compound  are  soluble 
in  water  ;  they  are  also  soluble  in  alcohol  and  are  precipitated 
by  ether  from  solution  iu  the  same.  The  compound  itself 
is  extremely  unstable,  apparently  existing  only  in  the  form 
of  salts  ;  it  is  decomposed  by  cold,  and  very  rapidly  by  hot, 
water,  the  solutions  being  decolourised  and  tetramethylben- 
zidine regenerated ;  alkalis  form  with  it  tetramethylbenzidine 
and  hydrogen  dioxide ;  it  is  decomposed  by  drying  in 
vacuo ;  it  is  capable  of  dyeing,  yielding  on  silk  very  pure 
shades  of  green,  which,  however,  quickly  disappear  even 
when  protected  from  air  and  light. — E.  B. 


Colour  Reactions  of  Aromatic  Amines.     C.  Lauth, 
Compt.  Rend.  HI,  975 — 977. 

See  under  XXIII.,  page  389. 


PATENTS. 

( '"/miring  Matters  Obtainable  by  the  Combination  of 
Tetrazoditolyl  or  Tetrazodixylyl  Salts  with  Alpha-  and 
Beta-A  aphthylamine  or  their  Mono-  and  Disulpho  Acids, 
and  Process  for  the  Manufacture  of  the  same.  H.  J. 
Haddan,  London.  From  the  "  Farbeufabriken  vormals 
F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat, 
3803,  March  24,  1885.     (Third  Edition.)     Gd. 

This  specification  has  already  been  abstracted  (this  Journal, 
1886,  96).— T.  A.  L. 

The  Manufacture  of  Sulphonated  Thionines.  S.  I'itt, 
Sutton.     From    L.   Casella    and   Co.,   Frankfort-on-the- 

Maine,  Germany.     Eng.  Pat.  459G,  March  24,  1890.     6i/. 

A  process  for  obtaining  blue  to  greenish-blue  dyestuffs 
which  dye  animal  fibres  from  an  acid  bath.  The  following 
quantities  are  given  for  the  formation  of  a  colouring  matter, 
which  dyes  wool  the  same  shade  as  indigo  carmine. 
30  kilos,  of  benzylethyl-p-phenylenediamine  sulphonie 
acid  are  dissolved  in  300  litres  of  water  and  mixed  with  a 
solution  containing  30  kilos,  of  aluminium  sulphate  and 
26  kilos,  of  sodium  thiosulphate.  The  whole  is  then 
oxidised  with  10  kilos,  of  potassium  bichromate  forming 
ciiivisulphobenzyl-p-phenylenediainine  thiosulphonic  acid, 
and   giving   a    colourless   solution.     A   dilute    solution   of 
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•j'.i  kilo,  nt  bcnzylethylaniline  sulphonic  acid  is  then  added, 
and  the  whole  oxidised  with  :sn  kilo-,  of  potassium  bi- 
chromate, boiled  for  a  short  time,  and  zinc  chloride  added. 
The  dyestuff  forms  a  dark  blue  solution,  and  after  filtering 
is  precipitated  b)  salt  The  benzylethylaniline  sulphonic 
acid  can  In-  replaced  by  mono-  or  dimethylaniline  or  mono- 
i.i  diethj  laniliue  or  o-toluidine  with  the  formation  of  similar 
colouring  matters. — T.  A.  L. 


Production  of   Ethyl  'Ether  of  Cinnamic  Acid.    ( >.  Imray, 

I. [on.     From  the  "  Farbwerke  vormals  Meister,  Lucius, 

iiml  Bruning,"  Hoechst-on-the-Maine,  Germany.  Eng. 
Pat.  1946,  March  29,  1890.  id. 
The  method  hitherto  employed  for  obtaining  cinnamic  and 
ethyl  ether  ha-  been  the  etherification  of  cinnamic  acid. 
The  ether  can,  however,  lie  obtained  directly  from  benzal- 
dehyde  by  the  action  of  acetic  ether  in  presence  of  metallic 
sodium.  45  Kilns,  uf  acetic  ether  and  1  •  IS  kilns,  of  sodium 
(in  small  pieces)  are  kept  cool  l>_v  means  of  iced  water, 
ami  10*65  kilos,  of  benzoic  aldehyde  allowed  to  run  in 
slowly.  When  the  whole  of  the  sodium  lias  disappeared 
acetic  acid  is  added  corresponding  to  the  Bodium  taken,  and 
on  dilution  with  water  the  ether  separates.  After  drying 
with  calcium  chloride  the  acetic  ether  is  distilled  "if  on  the 
water-bath,  and  the  cinnamic  ethyl  ether  is  rectified, 
distilling  at  about  2M  —■>::>"  C— T.  A.  L. 


Manufacture  of  Azo  Colouring  Matters  Derived  from 
Axoxgamines.  .1.  [mray,  London.  From  "La  SocUtii 
Anonyme  iles  Matieres  Colorantes  et  Produits  Chimiques 
de  St.  Denis  "  and  A.  F.  Poirrier  and  D.  A.  Rosenstiehl, 
Paris,  France.     Eng.  Pat.  5786,  April  15,  1890.     6d. 

A  ottbo-amiwb  is  diazotiscd  and  combined  with  a  phenol 
or  amine,  hydroxy-derivntive  or  sulphonic  or  carboxylie 
acid,  and  the  azo  compound  thus  obtained  is  reduced  iu 
an  alkaline  solution  with  zinc-dust,  glucose,  arsenious 
acid  or  other  reducing  agent.  Para-nitroaniline  is  diazo- 
tiscd in  an  acid  solution  and  combined  with  naphthol 
disulphonic  acid.  This  colouring  matter  dyes  wool  red, 
but  nut  cotton.  55  kilo-,  are  dissolved  in  J.r.'ai  litres  of 
watei  and  1*6  litres  of  caustic  soda-lye  of  40  B.  The 
solution  is  heated  in  sn  ,  and  17*5  kilos,  of  glucose  is 
350  litres  are  added  with  constant  agitation.  At  the  end 
of  an  hour  the  new  colouring  matter  is  precipitated  l>\  the 

additi f  salt,  and  dyes  nnmordanted  cotton  blue  from  an 

alkaline  bath.  (See  also  Eng.  Pat.  1579  of  1890;  this 
.1 Dal,  1891,  181.)— T.  A.  L. 


77i.  Preparation  of  New  Sulphonic  Acids  for  the  Produc- 
tion  of  a    Blue   Colouring  Matter  for   Cotton.    S.  S. 
Bromhead,    London.      From   "  Die    Chemische    Fabrik 
Grttnau,  Landshoff  und   Meyer,"   Grunau,   Berlin,   tier 
many.     Bag.  Pat.  6195,  April 23,  ls'.m.     Bd. 

v ■>  naphthionate  i-   heated   in  a   current   of  carbonic 

acid  In  a  horizontal  e\  Under  provided  with  an  agitator  to  a 
temperature  "t  from  220  —  240°  C.  until  a  test  dissolved  in 
water  no  longer  -how-  a  violet  blue  fluorescence  in  a  dilute 
melt  is  dissolved  in  water  and  precipitated 
with  sulphuric  acid,  lie  new  o-naphthylamine  sulphonic 
acid  formed)  gives  a  diazo  compound  crystallising  in 
greenish-yellow  scales,  and  converted  mi  boiling  with 
dilute  sulphuric  acid  into  an  easily  soluble  a-naphtbol 
sulphonic  acid  which  yields  a  dichloronaphthalene  melting 
ai  85  ( '.  On  Bulpnonation  with  four  part-  of  fuming 
sulphuric  acid  containing  10  per  cent,  of  anhydride  the 
o-naphthylamine  sulphonic  acid  i iverted   into  a    new 

u  naphthy  lauiine    ili-ulplinliic    acid    ca-ilv-i.lul.lr    iu    water, 

l.uf  sparingly  so  in  dilute  sulphuric  acid.  When  the  sodium 
-alt  of  tin-  acid  i-  heated  in  an  autoclave  with  caustic 
soda  ami  wati  i  for  20  hoars  to  about  260  t  .  a  ni  «  amido- 
naphthol  sulphonic  a.  id  i-  produced,  which  oi  combination 
with  tetrazodipheny]  in  an  acetic  acid  or  alkaline  solution 
yields  a  bine  colouring  matter  which  dyes  uumordonted 
cotton. — T.  A    I.. 


Manufacture  of  Nitrated  Colouring  Matters.    J.  Imray, 
London.     From   "  La    Societe   Anonyme    des    Matieres 
Colorantes  ,t    Produits   Chimiques  de   tst.  Denis,"  l'aris, 
France.     Eng.  Pat.  6486,  April  28,  lS'.IO.     ■)</. 
I   naiiN   colouring    matters     such    a-    Fuchsin,    Dimethyl 
aniline  violet,    and    Methylene    blue,     are    treated    with     a 
mixture  of  sulphuric   and   nitric   acids.     The  shades  of  the 
dyestuffs  produced  do  not  differ  greatly  from  the  original 
colouring  matters,    hut   "all   these    products  have  the  ad- 
vantage of  not  colouring  the  light  parts  of  a  design  pro- 
duced h\   removal    of   the   tannin    mordant,  and   they   n  Bisl 
soap    and    light    at    least    as   well    as    the  colouring   matters 
Whence  thej   are  derived."  —  T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 

C.  D.  Abel,  London.  From  the  "  Actien  ( .. -.  II- hall 
fur  Anilin  Fahrikation,"  Berlin,  Germany.  Bug.  Fat. 
69:1:;,  May  ;,,  1890.     Bd, 

Hv  the  action  of  one  molecule  of  tctrazoditolyl  on  .me 
molecule   of  o-naphthylamine   the  following  compound   is 

formed — 

(IN  N  -  C-ll,.  -  CrH„  -  X  -  X  -  r,„H,  -  Nil,  11(1. 
This,  by  treatment  with   nitrous  acid,  can   lie  converted  into 

a  tetrazo  compound  and  combined  with  phenol-,  amines,  or 
their  sulphonic  or  carboxylie  acids.  The  bodies  obtained 
dye  nnmordanted  cotton  violet  to  blue  shades  which  are  fasl 
to  light.  10*9  kilos,  of  tolidine  arc  converted  into  the 
tetrazo  compound  and  added  to  B  solution  of  a  salt  of 
7*5  kilos,  of  o-naphthylamine.  After  standing  some  time 
the  mixture  is  acidulated  with  hydrochloric  acid  and  diazo  - 
tised  with  sodium  nitrite.  The  tetrazo  compound  thus 
obtained  is  combined  with  40  kilos,  ol  the  sodium  salt  of 
u-naphthol  disulphonic  acid  (Eng.  Pat.  4625  of  1888;  this 
Journal,  1889,280),  Alter  standing  some  hours  the  solu- 
tion is  boiled  ami  the  dyestufl  precipitated  with  salt,  filter- 
pressed    and    dried.       It    dyes    untiioi  datited  cotton  hluish- 

violet.  If  17-1  kilo-,  of  dianisidine  be  substituted  for  the 
tolidine  a  colouring  matter  is  obtained  which  dyescotton 
a  bluish-green. —  T.  A.  L. 


Production  of  New  Basic  Blue  <  'olouring  Matters,  S. 
Pitt,  Sutton.  From  L.  Casella  and  Co.,  Frankfort-on- 
the  Main.-.  Germany.     Eng.  Fat.  6946,  May  5,  1890.    id. 

S una     amines    of  'lie    fatty    -cries,    as    for    instance, 

diuiethv  lauiine  and  dicthy  lamitic,  combine  with  colouring 
matters  "I  tin-  oxazine  class  such  a-  New  blue,  Muscarine, 
Gallocyanine  to  form  bases  which  on  oxidation  give  blue 
colouring  matter-  of  purer  and  greeni  r  -hades.  :ti»  kilos. 
ethylamidonaphthophenoxazine  chloride  (New  blue 
1!)  are  mixed  with  an  aqueous  solution  containing 80 — 40 
per  cent,  of  dimethylamine.  A  substance  is  formed 
sparingly  Boluble  in  water,  hut  soluble  in  dilute  hydrochloric 
acid.  This  i-  oxidised  bypassing  air  through  for  several 
days  al  15  C.  until  the  ma--  has  become  dry.  The  oxida- 
tion is  finished  when  a  test  i-  completely  Boluble  in  hot 
water.     The  whole  i>  then  dissolved  in  1,000  litres  "I  water, 

neutralised  with  hydrochloric  acid,  filtered,  oooledto  15  ('., 

and  precipitated  with  salt.     The  colouring  matter  separates 

lies  and  dyes  cotton   mordanted  with  tannin  a 

greenish-blue  fast   to  soaping  and  light,   ami  dyes  wool  a 

deep  blue  from  a  neutral  or  acid  hath.-    T.  A.  L. 


improvements  in  Treating  Alizarin  Blue  for  tin-  Obtain' 
tiirui  oi  New  Compounds  thereof ,  and  Alizarin  Blue  S. 
.1.  Y.  Johnson,  London.  From  the  "  Badische  Anilinund 
Soda  Fuhrik,"  Ludwigshafen-on-the-Rhine,  Germany, 
Eng.  Fat.  sin:!.  Maj  Bd. 

A in txi.  t..  In      Pal      1608  ..I   1881,  Alizarin  blue   is 

e. inverted  into  Alizarin  hluc  S  hv  treatment  with  an  al  inline 
bisulphite  or  by   passing   sulphurous   acid   gas  through  an 

aqueous  Bolutii f  an  alkali  containing  Alizarin  blue  in 

suspension,     According  to  tin-  present  invention  the  alkaline 
bisulphites  are  i"  be  replaced  hv  the  sulphite  of  an  organic 
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base  such  as  aniline.  It  has  also  been  discovered  that 
Alizarin  blue  itself,  when  suspended  in  water  and  treated 
with  sulphurous  acid  gas,  forms  a  new  compound,  Alizarin 
blue  sulphite,  which,  on  treatment  with  sodium  acetate  or 
other  suitable  alkaline  compound,  gives  Alizarin  blue  S.  The 
following  proportions  are  given  for  preparing  Alizarin  blue  S 
according  to  the  first  method.  A  solution  of  aniline  sulphite 
of  sp.  gr.  1-16  is  prepared  by  mixing  aniline  with  water 
and  saturating  the  mixture  with  sulphurous  acid  gas.  One 
hundred  parts  by  weight  of  ihis  are  mixed  with  100  parts 
of  Alizarin  blue  paste  containing  20  per  cent,  of  the  dry 
substance.  After  standing  a  few  days  at  the  ordinary  tem- 
perature the  colour  of  the  paste  changes  to  brownish  red. 
It  is  then  filtered  off,  dissolved  in  water,  and  sodium  acetate 
added,  which  precipitates  Alizarin  blue  S  together  with  some 
of  the  double  sulphite  which  may  escape  decomposition,  but 
does  not  interfere  with  the  dyeing  properties  of  the  product. 

— T.  A.  L. 


Processes  for  the  Manufacture  of  Colouring  Matters. 
T.  Peters,  Chemnitz,  Germany.  Eng.  Pat.  21,205, 
December  30,  1890.     Gd. 

A  number  of  sulphonated  naphthalene  derivatives  are 
specified  which  on  heating  with  aniline  and  its  hydrochloride 
yield  substances  which  on  sulphonation  are  dyestuffs.  The 
following  are  some  of  the  derivatives  mentioned  :  Meldola's 
nitroso-jS-naphthol-mnnosulphonic  acid,  uitroso-/9-naphthol- 
disulphouic  acid  K.  and  G.,  benzene-azo-S-naphthol-mono- 
sulphonic  acid,  "  benzene-azo-naphthalidin-sulphonic  acid," 
&c— T.  A.  L. 


fibres  usually  being  taken  together,  thus  producing  com- 
pound fibres.  When  full  the  bobbins  are  automatically 
exchanged  for  others.  They  are  within  a  casing  through 
which  passes  a  current  of  air  of  50°  C,  which  carries  with  it 
the  vapour  of  the  solvents.  These  vapours  are  condensed 
or  absorbed  by  different  liquids. — H.  S. 


Manufacture  of  New  Colouring  Matters.  J.  C.  L.  Durand, 
1).  K.  Huguenin,  and  A.J.  J.  d'Audiran,  of  "La  Societe 
L.  Durand,  Huguenin,  et  Cie.,"  Hale,  Switzerland.  Eng. 
Pat.  583,  January  12,  1891  (Internat.  Conv.  June  13, 
1890.)     id. 

An  extension  of  Eng.  Pat.  1 1,848  of  1889  (this  Journal, 
1890,  610),  and  of  Eng.  Pat.  15,360  of  1889  (this  Journal, 
1889,  981).  The  colouring  matters  obtained  according  to 
the  previous  patents  are  heated  with  aniline  or  its  homo- 
logues,  the  naphthylamines,  or  with  p-  or  wi-phenylene- 
diamine,  or  with  a  mixture  of  these  amines,  to  between 
100° — 200°  C.  The  colouring  matters  described  in  the 
above-mentioned  patents  dissolved  in  sulphuric  acid  with  a 
blue  colour,  whereas  the  new  substances  dissohe  with  a 
cherry-red  colour.  ( »n  sulphonation  they  yield  colouring 
matters  which  dye  wool  and  silk  blue  from  an  acid  bath. 

— T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENTS. 

Improvements  in  the  Manufacture  of  Artificial  Silk 
Filaments,  and  in  Apparatus  for  that  Purpose.  H.  de 
Chardonnet,  Paris,  France.  Eng.  Pat.  1656,  January  30, 
1890.  lid. 
This  invention  relates  to  the  process  and  apparatus  for 
spinning  artificial  silk  from  nitro-cellulose,  dissolved  in  a 
mixture  of  equal  volumes  of  ether  and  alcohol,  to  wrhich  is 
afterwards  added  some  more  alcohol  (see  this  Journal,  1887, 
139;  1888,  206;  1889,  539  and  611;  and  1890,  286). 
The  machine  employed  has  a  number  of  tubes  with  capillary 
nozzles,  placed  in  water  jackets  open  at  the  top,  the  water 
being  in  some  cases  charged  with  glutinous  matter  or  with 
substances  which  render  the  fibres  less  combustible.  The 
solution  of  nitro-cellulose  is  supplied  to  the  tubes  under 
considerable  pressure,  which  causes  a  fine  stream  of  the 
solution  to  issue  from  each  of  the  capillary  nozzles.  By  the 
influence  of  the  water  of  the  jacket  this  stream  becomes  a 
Rolid  fibre  or  thread,  which  is  wound  on  to  bobbins,  several 


Improvements  in  Calendering  Textile  Fabrics  and  in 
Apparatus  therefor.  J.  Haddow,  Manchester.  Eng. 
Pat.  4416,  March  21,  1890.     6d. 

Friction  calenders  are  usually  fitted  with  three  bowls,  and 
the  finish  is  obtained  by  a  single  friction  process.  By  this 
method,  however,  the  machine  is  often  rendered  inoperative, 
if  the  bowl  which  gives  the  finish  is  damaged  by  folds  or 
creases  in  the  fabric.  The  patentee  therefore  divides  the 
finishing  into  two  operations  by  the  addition  of  a  fourth 
bowl,  hereby  eliminating  folds  and  reases,  obtaining  a 
second  and  better  finish  for  the  fabrics,  and  keeping  the 
machine  in  a  much  better  state. — H.  S. 


Improvements  in  the  Treatment  of  or  Finishing  of, 
Manufactured  or  partially  Manufactured  Materials 
from  Cotton  or  other  Cellulosic  Fibres.  H.  A.  Lowe, 
Heaton  Moor.  Eng.  Pat.  4452,  March  21,  1890.  Gd. 
Vegetable  fabrics,  such  as  cotton  and  flax  yarns  and 
clnthr,  are  immersed  from  1  to  15  minutes,  according  to  the 
texture  of  the  material,  iu  a  solution  of  caustic  soda  from 
25°  to  75°  Tw.  The  shrinkage  which  usually  occurs  iu  this 
process  is  obviated  by  stretching  the  materials  during  or 
after  this  treatment  with  caustic  soda.  Then  they  are 
thoroughly  rinsed  in  warm  water,  and  after  that  they  may 
be  further  treated  with  bleaching  compounds  or  dilute  acids, 
in  order  to  remove  any  colour  and  to  neutralise  any  remain- 
ing traces  of  the  alkaline  bath.  The  caustic  soda  may  be 
recovered  from  the  wash-water  by  concentration.  The 
materials  thus  treated  are  said  to  possess  the  advantages  of 
being  considerably  stronger,  of  having  a  more  regular,  close 
and  glossy  appearance,  and  of  taking  many  dyes  and 
colouring  matters  more  readily  and  economically. — H.  S. 


Improvements  in  the  Treatment  of  Vegetable  Materials  for 
obtaining  therefrom  Textile  Fibres  for  Spinning 
Purposes  and  the  like,  and  Cellulose  for  Use  in  the 
Manufactare  of  Paper.  A.  J.  Boult,  London.  From 
G.  Kudel,  Dresden,  Germany.  Eng.  Pat.  18,018,  Novem- 
ber 8,  1890.     id. 

The  methods  adopted  for  the  production  of  cellulose  from 
wood,  straw,  &c.  are  subject  to  the  drawback  that  in 
dissolving  the  incrusting  substances  the  cellular  tissue  is 
destroyed  to  such  an  extent  as  to  render  the  fibres  unsuit- 
able for  spinning.  The  patentee  claims  that  by  his  treat- 
ment the  incrusting  substances  are  dissolved,  whilst  the 
fibres  preserve  their  natural  length  and  firmness.  To  effect 
this  the  vegetable  materials  are  boiled  in  a  mixture  of  water 
and  calcium-,  barium-,  strontium  or  magnesium  sulphide 
from  1  to  10  hours,  at  a  pressure  from  2  to  10  atmospheres. 
The  amount  of  the  chemicals  varies  according  to  the  nature 
of  the  materials.  The  sulphides  mentioned  may  be  mixed 
with  carbonates  or  hydrates  of  alkalis.  The  fibres  thus 
obtained  are  washed,  and  those  suitable  for  spinning  sepa- 
rated from  the  short  ones,  the  latter  being  further  treated 
to  produce  pulp  for  paper  manufacture. — H.  S. 
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VI.-DYEING.  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

I'hr  to-called  "Ash-Free"  Egg  Albumen.      E.  Harnack. 

Ber,  23,  3745—3752. 
In  order  to  obtain  egg  albumen  frei  from  ii 
and  from  the  basic  -alts  with  which  it  is  combined,  it  is  cat 
up  fine  and  tir-t  treated  with  an  excess  of  very  dilute  acetic 
acid  to  separate  the  globuline;  the  acid  must  not  be  too 
strong  or  the  albumen  will  be  coagulated.  This  acid  solution 
is  filtered  and  the  filtrate  made  alkaline  by  addition  of  a 
cold  saturated  solution  of  sodium  carbonate.  A  cold 
saturate  sulphate  is  then  added,  when  a 

light  green  i  I    ■'   copper  albuminate  i-  thrown 

■  I'. mil  This,  after  washing,  is  dissolved  in  caustic  alkali, 
mill  the  tesulting  dark  violel  coloured  liquid  again  treated 
with  dilute  acetic  acid  when  the  copper  albuminate  again 
separates.  This  procedure  i-  repeated  several  times,  and  the 
quantity  of  copper  contained  in  the  precipitate  i-  found  to 
decrease  on  each  treatment  until  it  reaches  about  1*35  per 
cent.  When  this  i-  tin-  case  tin-  precipitate,  whilst  still 
moist,  i-  treated  with  water  and  strong  caustic  potash 
solution,  when  a  thick  dark  violet-coloured  liquid  results, 
from  which  tin'  albumen  i-  precipitated  by  tin-  addition  of 
hydrochloric  acid.  This  precipitate  when  washed  free  from 
acid  forms  the  "  ash  free  "  albumen.  It  dissolves  in  boiling 
water  to  a  clear  solution,  which  reddens  neutral  litmus  paper 
mill  i-  ii-  l  precipitated  by  tin'  addition  <»f  alcohol :  mineral 
acids  and  neutral  salts  precipitate  il  at  once,  but  tin'  pre- 
cipitation by   tin    latter  i-  prevented   by  the   presence  of 

caustic  alkalis.    The  aqueous  soluti a  prolonged  boiling 

gives  tin-  peptone  reactions.    When  placed  in  distilled  water, 

this  ash-free  albumen  swells  up  before  passing  into  solution. 

i  acids  'I"  n"t  precipitate  it   from   aqueous  solution, 

i  "i    .\.ii   tannic  acid,     Winn   precipitated   fr iqueous 

solution  by  mineral  acids,  or  by  neutral  -alt-,  the  albumen 
itself  can  be  recovered  unchanged  by  washing  out  tin'  pre- 
cipitants,  ami  i-  then  a-  before  Boluble  in  water;  it  has  not 
been   in   any  way    coagulated.      Winn    left    t"   itself    the 

tened  albumen  shows  no  tendency  '..  ferment,  but  dries 

up  to  a  yellow,  brittle,  transparent  mass ;  even  on  addition 
of  pancn  a-  ferment  it  undi  i  inge. 

These  air  tin-  chief  distinctions  "i  tin'  "ash  free  "  albumen 
from  ordinary  albumen,  in  which  the  former  is  combined 
with  bases. — C.  A   K. 


\  .i/,  on  the  Fixation  "/  Colours  by  Steaming.    Rosenstiehl. 
Mull.  Soc.  IihI    Mulhousi  .  1890,  101-419. 

In  topical  Btyles  "l  calico  printing  i  mrs  are  used, 

which   after   being   Bxed   by    Bteaming  in  tin-  usual  way, 

i"  if  developed  l'\    oxidation,  which  i-  generally 

effected    by    chr Dg.       Bui     tin-    operation,    although 

eminently  useful  for  these  colours,  greatly   injures  others, 
such  a-  Alizarin  nil-  ami  pinks,  Persian  berry  yellows,  &c. 

The  author  discovered  in  is7ith.it  by  a  modificati fthe 

ordinary  method  "I   steaming,  it  was  possible  at   the  same 
nun'  tn   ii\    ami   oxidise  tin'   colours  requiring   oxii 
notably,    Prussian  blue,  Logwood  black,   ami   other   wood 
colours,  witha  tin   colours  which  an-  injured  by 

chroming.     The   i liBcotion  in  question  consists  in  intro- 

ilucing  Ii"'  in  along  with  tin'  steam  into  tin  Bteaming 
apparatus.  The  Brsl  attempts  '■■  'I"  tin-  were  unsuccessful 
Although  the  temperature  of  the  mixture  of  air  and  steam 
was  109  lit  .  tin-  wet  bulb  thermometer  indicating 
73°— 78°,  the  colours  were  nol  Bxcd,  not  even  the] 

colours,  which  is  a  cui -  fe  ich  a-  albumen  in 

aqueous  solution  is  coagulated  at  60      To  .     The  n 
tin-  was  thai  there  was  t""  much  air  ami  conscquci  tly  t"" 
little  steam  in  the  -t<  aming  1 1 
Ii  was  found  thai  a  mixtun  i  steam  is  capable 

of  fixing  colours  only   when   its  satural temperature  is 

ul  i,  a-i  m  .  With  a  saturation-temperature  of  88°,  foi 
example,  the  fixation  is  very  imperfect.  The  presence  of 
aii  prevents  the  saturation-temperature  approai  uing  very 
closely  to,  oi  becoming  100°,  but  94  96  may  I"-  readily 
vv*il  i t   air,  it    i-   ■■!    course  i  asj  to  obtain  a 


saturation-temperature  of  10U  ,  or  higher  than  this,  in 
apparatus  arranged  to  work  under  pressure.  Bui  steam  is 
too  moist  when  fully  saturated,  that  is  when  its  temperature 
i-  tlii-  same  a-  its  saturation-temperature;  the  former  must 
be  at  least  l  higher  than  tin-  latter.  In  tin-  author's 
experiments  it  was  frequently  6°,  8°,  or  even  10°  higher. 
The  best  limits,  however,  are  ul  to  100  for  the  wel  bulb 
thermometer  against  '.•■">  t"  li»;  mi  tin-  dry  bulb  instrument. 
It  is  unnecessary  to  force  the  hot  air  into  the  steaming 
vessel  by  a  fan  or  other  mechanical  appliance,  all  that  is 
necessary,  since  there  is  no  pressure  inside  the  vessel,  being 
to  mix  the  heated  air  in  properly  regulated  amount  with  the 
steam  supply, 

To  ascertain   tin  of   humidity   in   the  Bteaming 

vessel,  weighed  wet  ami  ilrv  strips  of  calico  may  be 
conveniently  used  instead  of  thermometers.  The  moist 
strips  of  calico,  under  the  most  -nit  able  conditions  of  steaming, 
lose  at  most  50  to  129  gnus,  per  Bquare  mi  tm  per  hour.  The 
dry  strip-  gain  at  most  ■'■  to  10  gnu-,  per  square  metre  per 
hour,  ami  must  mi  iin  account  lose  weight. 

This  Bystem,  which  is  described  in  considerable  detail 
in  the  original,  enables  an  economy  tc  be  realised  varying 

from  'i  to  I!  of  the  fuel  u-cd. — K.  11. 


Chromium  Fluoride.    T.Strieker.    Hull.  Sue.  Ind  Mulhouse, 
1890,  420—421. 

A  i  the  request  "t  the  Chemical  Committee  of  the  Industrial 
Society  of  Mulhouse,  the  author  ha-  determined  tin-  value 
of  chromium  fiuoride  a-  a  mordanting  -alt  fur  cotton,  as 
compared  with  the  chromium  -alt-  in  use  for  thai  purpose. 
Printed  with  alizarin,  the  fluoride  was  found  to  give  paler 
and  yellower  shade-  than  did  equivalent  amounts  of  the 
basic  acetate,  t  i  <<  II  ,<  »..),(•  HI)  .  prepared  by  dissolving 
chromic  hydrate  in  the  calculated  amount  of  acetic  acid. 
In  another  experiment  a  suitably  thickened  eolation  of 

lOride    was    printed.      The    printed    cloth,  after   being 

dried,  w.i-  divided  into  two  parts;  one  part  was  passed 
through  a  boiling,  concentrated  solution  of  sodium  carbonate 
in  order  to  fix  the  mordant;  the  other  was  Bteamed  before 
being  similarly  treated,  a  second  Eent  was  printed  with  an 
equivalent  solution  of  chromium  acetate  and  treated  In  the 
same  way.  The  various  tent-  wen-  then  dyed.  The  colours 
obtained  were  much  the  same  in  all  cases,  the  greatest 
difference  being  observable  in  the  fents  printed  with 
ii  a  etate,  the  steamed  fenl  showing  a  deeper  shade  i 
with  the  fluoride,  -teaming  had  very  little  influence.  The 
-hade-  produced  were  compared  with  tho-e  obtained  mi 
cotton  mordanted  with  chrome  by  the  alkalim-  method,  a 
solution  containing  the  same  proportion  of  chromic  by 
a-  was  used  in  the   priming  trial-,  being  employed.    The 

colours  on    the  alkaline  mordant  w.ie  found   to  be  brighter 
than  tho-e  mi  the  mordants  deposited  from  the  fluoride  ami 

."'t.iti'     they  also  discharged  better.     The  .'"Imir-  mi  the 
i limit  discharged  better  than  those  on  the  fluonne- 

> I. int. 

Tin-  fluoride   | esses  mi  advantage  in  the  matter  of  en-l. 

— &   II. 


.1  Tioservi  for  Basic  Coal-Tar  Dyes.     M.  Prud'hommc. 
Hull.  Soc.  Iml.  Mulhouse,  1890,  549—551. 

Iin  author  finds  that  the  addition  of  common  sail  to  the 
tartar  emetic  reserve  colour  suggested  by  him  (this  Journal, 

1888,565)  i-  an  improvement.  This  i-  baaed  upon  an 
observation  made  by  Juste  Koechlin,  namely,  that  alkaline 
chlorides  form  with  tartai  t  tnetic  very  soluble  double  salts. 
Two,  samples  are  given  of  the  mixing  of  thi  'lour: — 


i  a  -alt. . 

U    itl  I    

British  irum... 


Parts. 

l.-s 


Parts. 


son 

-.in 



7"'i 
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The  common  salt  is  directly  useful,  also,  in  precipitating 
the  colouring  matter,  which  is  brought  into  contact  with  it, 
ami  thus  aids  the  tartar  emetic,  whose  office  is  to  precipitate 
the  tannic  acid  of  the  printing  colour,  the  colour-lake 
being  formed  superficially  and  so  prevented  from  penetrating 
the  fibre.  In  the  case  where  the  reserve  has  to  resist  at  the 
same  time  a  dark  ground  and  a  pale  pad-shade,  it  is  advan- 
tageous to  add  a  certain  amount  of  tannic  acid  to  the  pad 
colour  in  order  to  avoid  "  swelling"  of  the  reserve  pattern. 

After  steaming  for  an  hout,  the  pieces  are  passed  through 
a  bath  of  tartar  emetic,  washed  with  hot  water  for  half  an 
hour,  and  lightly  soaped. — E.  B. 


time,  also  yields  nitroprusside  along  with  a  brown  insoluble 
compound,  which  dissolves  in  strong  hydrochloric  acid  and 
gives  a  precipitate  of  Prussian  blue  on  the  addition  of  water, 
ferric  ehlotide  remaining  in  solution. — E.  B. 


A  Method  of  Preserving  Printers'  Soap-baths.    E.  Jaquet. 
Bull.  Soe.  Ind.  Mulhouse,  1890,  551 — 552. 

The  chief  cause  of  the  rapid  soiling  of  soap-liquors,  which 
takes  place  during  the  soaping  of  printed  calicos,  is  the 
solution  from  the  cloth  of  Methylene  blue  and  other  dves, 
fixed  with  tamie  acid.  Methylene  blue,  in  particular,  would, 
if  the  baths  were  not  frequently  or  continuously  renewed, 
soil  the  alizarin  pinks  and  reds,  converting  the  same  into 
clarets  and  chocolates.  The  colours  may  be  preserved 
and  the  baths  kept  tolerably  clean  by  the  addition 
to  the  latter  of  precipitated  tannate  of  antimony,  since 
this  compound  possesses  more  affinity  for  the  basic  dves 
than  do  the  alizarin  lakes.  The  method  has  been  used  on 
the  large  scale  for  upwards  of  a  year  with  satisfactory 
results,  the  soap-baths  requiring  less  frequent  renewal  than 
usual.  The  author  hopes  to  find  means  of  precipitating  in  a 
similar  manner  the  other  colouring  matters  which  find  their 
way  into  the  soap  liquor.— E.  B. 


Proceedings  of  the  Industrial  Society  of  Mulhouse. 
Meeting  of  June  18,  189U.  Bull.  Soc.  Ind.  Mulhouse, 
1890,  54—56. 

Prud'homme  contributed  a  memoir  on  the  reactions  of 
ferricyanides.  Ferricyanides  in  the  presence  of  alkalis 
exert  an  oxidising  action,  as  was  discovered  by  Mercer, 
who  applied  the  reaction  in  calico-printing  for  discharging 
indigo.  It  is  not  generally  known  that  at  the  boil  neutral 
solutions  of  ferricyanides  decolourise  indigo,  acid  ferro- 
cyauides  being  formed  and  hydrogen  and  oxygen  evolved 
as  in  the  equation — 

2  K3FeC6N6  +  H.,0  -  K6FeaHsC12N12  +  O. 

A  mixture  of  a  ferricyanide  and  an  alkaline  chlorate 
gives  quite  as  good  results,  when  printed  on  indigo-dyed 
cloth  and  steamed,  as  the  mixture  of  ferricyanide  and 
alkaline  carbonate  or  bicarbonate,  recommended  by  Jeau- 
maire.  Scheurer,  in  1878,  discovered  that  the  acetates  of 
certain  metals  (calcium,  magnesium,  zinc,  lead,  &c.)  could 
replace  the  alkaline  carbonate  or  bicarbonate  in  Jeanmaire's 
process.  Again,  the  firm  of  Koechlin  Bros,  discovered  that 
indigo  was  dischargeable  by  a  mixture  of  potassium  ferri- 
cyanide and  lead  nitrate,  the  action  taking  place  at  30° — 35° 
on  ageingthe  printed  cloth.  Prud'homme  finds  that  potassium 
ferricyanide  is  decomposed  by  metallic  copper,  potassium 
ferrocyanide  and  potassium  copper  ferrocyanide  being 
formed.  Iron  yields  in  similar  manner  a  white  precipitate 
of  potassium  ferrous  ferrocyanide,  K«Fe(FeC6N6),  which 
soon  becomes  blue  on  exposure  to  the  air.  Lead  reacts 
energetically  with  potassium  ferricyanide,  the  lead  mon- 
oxide which  is  first  formed  becoming  converted  into  lead 
dioxide — 
2  KFeCeN,;  +  2  PbCOH),  =  K4FeC6Ns  +  K^FeC^,, 

+  PbOs  +  2  H,0  +  2  0. 
Potassium  chroinate  and  ferricyanide  react  with  formation 
of  bichromate  and  ferrocyanide  and  liberation  of  oxygen. 
Nitroprussides  may  be  prepared  by  the  action  of  alkaline 
nitrites  on  ferricyanides.  A  strong  solution  of  alkaline 
nitroprusside  is  obtained  by  treating  potassium  ferricyanide 
with  a  solution  of  the  salt  (sodium  hydroxylamine-disul- 
phonate),  obtained  by  the  action  of  sodium  bisulphite  on 
sodium  nitrite.  A  mixture  of  sodium  nitrite,  sodium  thio- 
sulphate,   and    potassium    ferricyanide,   when  boiled  some    ^ 


-I  New  Method  of  Formation  of  Manganese  Bronze  Colour. 

J.  Dcpierre.  Bull.  Soc.  Ind.  Mulhouse,  1891,  36—37. 
Thk  eloth  is  passed  through  a  neutral  solution  of  manganese 
chloride  (4  parts  in  10  parts  of  water),  dried,  and  the  bronze 
is  developed  by  a  passage  through  a  bath  containing,  in  20 
parts  of  water,  1  part  of  potassium  permanganate  and  0-6 
part  of  sodium  carbonate.  This  "  raising  "  bath  is  kept  at 
a  temperature  of  35°,  and  the  cloth  immersed  in  the  same 
for  40  to  50  seconds.  To  obtain  even  shades,  the  use  of  a 
"  ehloring  box  "  is  recommended,  the  apparatus  being  left 
empty,  to  remove  the  disengaged  carbonic  acid.  The 
passage  through  the  empty  ehloring  apparatus  may  be 
beneficially  followed  by  a  passage  through  another  steam 
ehloring- box,  using  bleaching  solution  at  j5  B.  The  cloth  is 
then  well  rinsed  and  dried.  The  chief  reaction  taking  place 
in  this  method  of  production  of  manganese  bronze  is 
expressed  by  the  following  equation — 

2  KMn04  +  3  MnCI,  +  2  >'a.X'U:1  = 
5  MnO„  +  4  NaCl  +  2  KC1   +"  2  C03. 
The  bronze  obtained   in  this  way  discharges  better  thau 
that  produced  by  the  old  method. — E.  11. 


Report  on  a  Xctc  Method  of  Formation  of  Manganese  Bronze 

Colour.  A.  Frey.  Bull.  Soc.  Ind.  Mulhouse,  1891,  .IS. 
The  author,  who  has  been  requested  by  the  Industrial 
Society  of  Mulhouse  to  report  on  Depierre's  process  (see 
preceding  abstract),  confirms  the  statements  of  that  chemist 
regarding  the  advantages  of  the  new  method,  but  adds  that 
the  cost  of  the  bronze  is  slightly  higher  thau  that  of  the 
bronze  produced  by  the  ordinary  process.  Erey  recom- 
mends the  temperature  of  the  fixing-bath  to  be  kept  at 
about  40°,  since  the  permanganate,  in  the  proportion  used, 
is  not  entirely  soluble  below  that  temperature. — E.  B. 


Compound  Mordants.     Prud'homme.     Bull.  Soc.  Ind. 
Mulhouse,  1891,39—47. 

V  vt -iji'tus  observed  that  magnesia,  when  precipitated 
along  with  alumina,  had  the  property  of  rendering  the  latter 
insoluble  in  caustic  alkalis.  Later,  H.  Koechlin  drew  atten- 
tion to  the  advantage  of  using  an  alkaline  solution  of  zinc 
oxide  for  the  fixation  of  mixed  or  compound  mordants  consist- 
ing of  chrome  or  alumina  with  magnesia  or  lime,  triple 
mordants  being  thus  produced.  The  author  finds  that  the 
property  of  forming  with  alumina  a  compound  mordant 
insoluble  in  caustic  alkalis  is  not  restricted  to  magnesia, 
but  is  shared  by  other  metallic  oxides.  He  has  also 
ascertained  that  other  oxides  than  alumina,  which  separately 
are  soluble  in  caustic  alkalis,  yield,  as  alumina  does, 
compound  mordants  insoluble  in  the  same. 

An  arrangement  for  the  purposes  of  comparison  and 
study  of  the  common  metals  in  two  groups,  first,  those 
whose  oxides  are  insoluble  in  caustic  alkali,  namely,  Mg,  <  !a, 
Mn,  Ye,  Ni,  Co,  Cu,  Sr,  Ag,  Cd,  Ba,  Hg,  Pb,  Bi,  and  U, 
and  second,  those  whose  oxides  are  soluble  in  excess  of 
caustic  alkali :  Al,  Si,  P,  V,  Cr,  Zn,  As,  Mo,  Sn,  Sb,  and 
W,  is  not  satisfactory.  Certain  elements,  for  instance, 
form  two  oxides  belonging  to  different  groups.  Others, 
such  as  lead,  form  oxides  which  are  soluble  only  in  a  large 
excess  of  alkali ;  and  lastly,  the  oxides  of  two  metals  of 
the  same  group,  zinc  and  tin,  form  together  a  compound 
mordant  which  is  insoluble  in  caustic  soda.  This  zinc- 
stannic  mordant,  in  fact,  resists  the  friction  which  occuis 
during  the  operation  of  dyeing  even  better  than  the  mag- 
nesium-stannic mordant,  the  latter,  probably  on  account  of 
its  gelatinous  condition,  being  largely  detached  from  the 
fibre  during  that  operation.  It  is  possibly  due  to  their  being 
in  such  a  gelatinous  condition,  too,  that  the  sesquihydrates 
of  iron,  aluminium,  and  chromium  do  not,  when  alone,  act 
as  satisfactory  mordants, 
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Metallic  Hydrates. — The  quantity  of  caustic  soda  required 
for  the  Bolutioo  of  chromic  hydrate  corresponds  with  the 
formation  of  the  compound  Crs((  >Xa),..  This  compound  is, 
however,  very  unstable,  it*  solution  soon  gelatinising,  the 
action  being  probably  analogous  to  that  which  take*  place 
with  a  solution  of  zinc  hydrate  in  caustic  soda,  where  the 
zinc  enters  into  solution  as  disodium  zinc-ate,  Zn(ONa)j, 
out  as  monosodinm  zincate,  -  Zui  '.  N;u(). 

When  alumina  i*  dissolved  iii  the  minimum  amount  of 

soda,   there   is   formation   ol    a   compound  of   the 

formula     AU(OH),(ONa)?,     or     2  AI,03.3  Na,0.8  H,0. 

Commercial   Bodium  aluminate,  made  from  bauxite,   is  of 

the   Bam i position,   bul   anhydrous.     It   is   interesting 

thai  Bosenstiehl,  in  hi*  analyses  of  the  ash  of  the  Turkey- 
red  lake,  found  that  the  aluminium  was  present  in  the 
proportion  of  four  atoms  to  three  atoms  of  calcium,  the 
i  key-red  mordant,  consequently, being  of  the  formula, 
2  All  >.::'(  aO,  oi  2  Al  <  >  .:;  CaO.3  B  O. 

Reciprocal  Action  of  Oxides.— In  II.  Koechlin's  method 
of  mordanting  for  St.  Denis  Red  (this  Journal,  1889,  70S), 
cobalt  and  nickel  oxides  may  with  advantage  be  used 
instead  of  the  magnesia  employed  in  that  process,  taster 
and  more  solid  shades  resulting. 

The  arsenious  oxide  aged  in  the  mordant  printing  colour 
for  dyeing  alizarin  chocolates,  which  Scbenrer  finds  can  be 
.1  in  phosphorous  acid  (this  Journal,  1888,  121),  may 
also  be  replaced  1>.\  the  trioxides  of  bismuth  and  antimony, 
the  last-named  oxide  especially,  «  hiofa  is  applied  in  the  form 
of  antimonioiis  chloride,  being  of  technical  value  in  this 
respeel . 

The  use  of  -mil  assistants  in  mordanting  for  dyed 
alizarin  .line,, late*  gives  rise  in  all  cases  to  the  production 
of  compound  mordants. 

Compound  mordants  are  produced  in  the  operations  of 
dunging  with  chalk,  Bilicates,  phosphates,  stannatcs,  zincates, 
&c.  The  basic  Bulphates  of  iron  and  aluminium  may  also 
be  considered  a*  compound  mordants. 

Copper  salts,  which  are  generally  looked  upon  as  mererj 
assisting  the  ageing  of  the  chocolate  mordant,  are  of  use 
solely  in  bo  far  as  the  copper  oxide  contained  in  them 
becomes  deposited  on  the  fibre,  forming  a  compound 
mordant. 

Zinc  nitrate,  again,  the  hygroscopic  action  of  which  renders 
it  useful  in  Dgfor  Alizarin  red,  is  direct!}  serviceable 

in  forming   zinc   aluminate  in  the  dunging  process.     The 
same  operation  causes  the  formation  on  the  fibre  of  alumii 
of  tin,  which  i-  produced  from  the  Btannons  chloride  used  in 
conjunction   with  the   aluminium   mordanting   *alt,  ageing 
alone  bul  very  imperfectly  effecting  this  result. 

All  metallic  oxides  possess  mordanting  power,  provided 
thej  are  suitably  combined  with  al  least  one  other  oxide  : 
thus,  the  oxides  of  i  and  zinc,  separately,  are 

absolutely   devoid   of  dyeing   power,   but    combined    they 
ntiiie  aver  aordant  for  alizarin.     On  the 

iiiliei    hand,  single  metallic-oxide  mordants   do  not    exist, 

A  double  plant,  again,  althongh  to  some  extent  capable 

of  dyeing,  may  still  require  a  further  addition   to  enable  it 

to  dye  properly  :   tliu*.  the  COm| udfl  of   the  oxide*  of  iron 

and  phosphorus,  arsenic,  antimony,  or  bismuth,  dye  very 
poorl]  without  lime,  oi  a  similar  oxide,  in  further  combina- 
tion with  them.     Thebes)  rdants  are  th pounds  of 

such  aesquioxidi  *  a-  \l  <  >  ,  i  >  <  >  .  I  . ■  i  i  ,  with  protoxidi  s. 

Relations  to  the  Periodic  System.-  -In  order  todetormine 

the  influence  of  tl vide*  of group  of  metal the 

mordanting  character  of  a  given  oxide  of  another  group 

(iron,  allium n,  8cc.),  two  method*  were  used,  namely, 

d\.    tests  and  precipitation  ol    the  colouring-mattei 
lake.     It  u  that,  as  regards  the  colour-effect,  the 

two  method*  may  give  widel)  different  re*ult*.  so  that,  with 
the  same  mordant  and  colouring-matter,  the  Bhade  obtained 
by  one  method  may  be,  ior  example,  the  bluest  obtainable 
from  that  particulai  natter,  bj  the  othei    method 

it  may  be  the  reddest  obtainable 

In  the  tir-t  group  of  elemi  nt-.  K  yields  rcddi  i  shades  than 
Na,  Cn  redder  shades  than  Alt.  Similar  relations  obtain  in 
the  second  group  between  I  a  and  Mg,also  with  Zn  and  Cd. 
With  the  group  Me;.  Zn, '  d.  there  i*  an  irregular  progression 
in  the  shades  yielded  hy  these  elements  respectively,  from 


hlue  to  red;  Zn  yields  redder  shades  than  Cd;  Cd  bluer 
shade*  than  Mu' :  the  middle  element  of  the  trio,  Zn.  appears 
t,,  possess  the  maximum  colouring  power.  In  the  second 
group,  again,  Ca,  Sr,  and  Jia  exert  a  regularly  decreasing 
or  increasing  influence  on  the  colour,  that  i*.  they  cause  the 

Bhade  to  pa**  from  red  to  blue,  or  VU  <■ 

A*  regards  the  third  group,  the  author  conjectures  that 

Ga  and  In  will  yield  redder  shades  than  Al  does. 

In    the    fourth    group,    Si    give*    redder    shades    than    Sn. 

which  yields  yellow  or  orange  Bhades. 

In  tin-  next  group  A*  shows  a  greater  blueing  action  on 
Alizarin  purples  than  I'  or  sh  ;  Bi  produces  even  redder 
Bhades  than  P  and  Sb.  With  the  lakes  produced  by  the 
precipitation  method  the  opposite  i*  the  case. 

(  r.  Mo,  W,  and  I",  in  the  sixth  gTOnp  of  elements,  produce 

if  colours,   similarly  to  Mg,  Zn.  and  Cd, 

this  being  probably  due  to  the  fact  that  these  four  elements 

form    part   of    two    trios,    , -i-t;ng    of    Cr,    Mo,    and    an 

unknown  element,  and  a  -ccond  unknown  (dement  with 
Wand  I  .  Cr  is  dyed  with  alizarin  a  dull  red,  TJ  a  purple-blue. 
The  colouring  effects  of  CI,  Mr  and  1,  of  the  seventh  group, 
are  observable  in  the  class  of  Bosins. 

With  regard  to  the  colour-reactions  of  the  various 
periods  of  elements,  it  is  observed  that  Mg,  I'll,  and  Ag  do 
not  yield  such  red  lake- as  Al,  Zn,  and  Cd  do,  and  that  Si 
gives  redder  lakes  than  Al.  Again,  Sn  yields  redder  lakes 
than  Cd  and  Sb,  which  are  placed  in  tin-  table  at  its  right 
and  left  respectively,  and  than  Hg,  Pb  and  Bi,  which  give 
bluer  shades.  Further,  Pb  gives  redder  shades  than  llg 
and  Bi. 

The  maximum  colour-producing  (reddening)  effect 
appears,  therefore,  to  he  possessed  by  the  members  of  the 
fourth  group,  on  both  sides  of  which  the  elements  in  the 
same  periods  gradate,  in  the  shades  they  yield,  towards 
blue,  such  gradation  being  least  shown  by  the  members 
ot  the  seventh  period.  The  element  placed  in  the  middle  of 
this  period,  and.  in  fact,  in  the  centre  of  the  table.  Sn. 
gives  yellow  and  orange  shades. —  E.  li. 


Lactic   Add  and  I. net, ilex  in    '/'utile  Colouring.     I..  M. 
Norton  and   II.  C.  Tattle.    Technology  Quarterly,  3, 

287—291. 

Si  OQE8TION8  have  frequently  been  made  regarding  the  use 
of  lactic  acid    in    textile   colouring,  but  hitherto    it    ha-    not 

la  en  able  to  compete  in  price  with  tartaric  and  citric  acids, 
whilst   the  cheaper  qualities  have  in"  been  sufficiently  free 

from    impurities.      A    suitable    acid    has    been    recently  pio- 

dnced  at  a   lower  cost,  and  the  experiments  described  were 

made  with  it.  It  contained  about  lit  pel  cent,  of  lactic 
acid,  and  was  nearly  colourless. 

The  impurities  present  were  calcium  sulphate  and  a  faint 

•   iron. 

Amongst    the    experiments   mad.-    in  wool-dyeing    the 

following  were  of   exceptional  interest.      As  a  substitute    for 

tartar,  an  acid  potassium  lactate  was  prepared  by  half 
neutralising  the  solution  with  potassium  carbonate.  Samples 
of  wool  were  mordanted  with  the  following  proportions  :  — 

Per ' 

Potassium  bichromate 1*1 

1M 

als. i  with 

Potassium  bichromate 

Acid  potassium  lactate -*■'» 

The  samples  were  then  dyed  with  alizarin.    The  sample 

mordanted    with     acid    lactate     gave    a     decided!*     heavier 

shade.    Samples  were  mordanted  with — 

Per  Cent, 
r  itasslum  bichromate 

Oxalic  acid ro 

abo  with 

nm  bichromate 2'.". 

■old ro 

dyeing    with   alizarin,  the   sample    mordanted  with 
he-tie   acid  wa*   much   deeper  in  shade,  than  in   the   first 
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The   most  striking  results   were  obtained   with  tin,  the 
proportions  used  being — 

_,.           .  ,                                              Per  Cent. 
Tin  crystals 10 

Tartar 10 

and 

Tin  crystals ]n 

Acid  lactate 10 

On  dyeing  with  alizarin  the  colour  obtained  with  tartat 
■was  the  well-known  reddish  orange,  while  the  lactate  shade 
was  a  very  brilliant  yellowish  red  of  great  beauty,  such  as 
it  has  hitherto  been  very  difficult  to  produce  on  wool  with 
alizarin.  With  alum  and  lactate  as  a  mordant,  the 
alizarin  shade  obtained  was  very  much  bluer,  and  somewhat 
heavier  than  that  obtained  with  tartar.  That  the  heavier 
shades  obtained  with  lactic  acid  were  due  to  the  more 
abundant  fixation  of  the  base  was  proved  in  the  following 
experiments.  Three  baths  were  prepared  with  equal 
quantities  of  alum  in  each,  but  with  equal  weights  of  tartar, 
acid  potassium  oxalate  and  acid  potassium  lactate  respec- 
tively. On  mordanting  equal  weights  of  wool  the  results 
were — 


Tartar. 

Oxalate. 

Lactate. 

Alumina  remaining  in  the  bath       36'5 

2* '2 

20-D 

Similar  experiments  with  ferrous  sulphate  gave- 


Iron  Hied 40'4,  47'5 

Iron  remaining  in  th o  bath  ...         59*6  52'5 


60'2 


On  dyeing  the  samples  with  alizarin  the  results  agreed 
with  the  figures  furnished  by  the  analysis,  except  that  the 
difference  in  favour  of  the  lactate  mordant  was  more 
pronounced. 

The  results  obtained  on  wool  with  dye-woods  were  much 
less  favourable  to  the  lactate  mordants.  With  20  per  cent,  of 
logwood,  the  blue  obtained  was  not  so  bright  or  heavy  as 
with  the  tartar,  and  in  the  case  of  bark  liquor  the  shade 
was  a  dull  reddish  yellow.  With  fustic  or  tin  mordants, 
the  lactate  gave  a  purer  yellow  than  the  tartar. 

For  use -in  cotton-dyeing  a  double  lactate  of  antimony 
and  potassium  was  prepared  by  dissolving  hydrated  oxide 
of  antimony  in  acid  potassium  lactate  to  saturation,  and 
evaporating  the  clear  solution  to  dryuess.  In  all  the 
experiments  the  cotton  was  worked  for  one  hour  in  a 
solution  of  25  per  cent,  of  sumach,  and  then  treated  with  a 
solution  containing  2  per  cent,  of  the  double  lactate  in  the 
one  case,  and  with  a  solution  of  2  per  cent,  of  tartar-emetic 
in  the  other.  Haen's  salt,  the  fluoride  of  antimony  and 
sulphate  of  ammonium,  v.as  also  used  for  comparison. 
The  colours  used  for  the  subsequent  dyeing  process  were — 
Brilliant  green,  Bismarck  brown,  Safrauine,  Methyl  violet, 
Chryso'idine,  Methylene  blue,  and  Magenta.  In  general 
the  results  were  unfavourable  to  the  lactate  mordant,  as  the 
shades  obtained  with  it  were  usually  lighter. 

In  cotton-printing  lactic  acid  may  find  employment  as  a 
substitute  for  the  more  expensive  organic  acids,  such  as 
tartaric  and  citric  acids,  but  not  for  the  cheaper  acetic 
acid.  In  some  cases,  however,  its  employment  may  be 
pf  service  in  the  production  of  a  specially  superior  result, 
e.g.  for  cochineal  pink,  for  which  the  following  recipe  was 
used  : — 

Grms. 

Cochineal  liquor  of  6°  Tw J.viiii 

Oxalic  acid 0*25 

Alum 1*25 

Starch :)2'00 

White  tartar 1'25 

Wa t er 200-00 

A  swatch  was  printed  after  this  recipe,  and  a  second 
swatch  with  lactic  acid  substituted  for  the  oxalic  acid  and 
acid   potassium  lactate  for  the  tartar.     After  drying,  the 


swatches  were  steamed  at  5  lb.  for  30  minutes,  and  then 
soaped.  The  lactic  print  was  far  superior  in  depth  and 
brilliancy  to  the  oxalic  colour. 

_  As  a  substitute  for  tartaric  acid  for  producing  white 
discharges  on  Turkey  red,  the  results  were  indecisive,  and 
the  same  may  be  said  of  the  experiments  to  substitute 
aluminium  lactate  for  the  acetate  in  dyeing  Turkey  red. 
Briefly  summed  up,  the  experiments  "described  in  this 
article  would  indicate  that  lactic  acid  may  be  used  with 
considerable  advantage  in  dyeing  wool  with  alizarin,  and 
in  cotton-printing,  in  the  place  of  tartaric  and  citric  acids. 

— G.  H.  B. 


PATENTS. 

Improvements  in  Machinery  for  Printing  Fabrics.  E.  and 
A.  Samuel,  Neuville-sur-Saone,  France,  Fng.  Pat.  3301 
March  1,  1890.     Sd. 

Tins  invention  relates  to  that  class  of  printing  machinery 
in  which  the  fabric  to  be  printed  is  stretched  upon  a 
table,  and  the  mechanism  carrying  the  printing  roller 
travels  lengthwise  over  the  fabric,  which  remains  stationary 
during  the  printing  operation.  For  the  details  of  con- 
struction it  is  necessary  that  the  drawings  accompanying 
the  specification  should  be  consulted. — V.  E.  K. 


Improvements  in  Doctors  for  Calico-l'rinling  and  other 
Machines.  J.  Thomson,  Manchester.  Eng.  l'at.  4501 
March  24,  1890.     Sd. 

The  object  of  this  invention  is  to  provide,  for  calico  printing 
machines,  a  doctor  of  any  gauge  or  thickness,  with  more 
flexibility  than  has  usually  been  the  case  in  a  plate  of  the 
same  gauge.  This  is  effected  by  forming  perforations  cut 
or  punched  out  of  the  metal  behind  the  working  edge. 
The  strength  and  weight  of  the  metal  is  thus  reduced,  and 
the  flexibility  of  the  blade  increased.  The  holes  are 
preferably  made  square,  but  may  be  of  any  desired  shape 
or  size.— W.  E.  K. 


Improvements   in   or  Relating   to   Machines  for  Applying 

Golds,  Flocks,  Micas,  or  other  Materials   to  Paper  or 

other  Fabrics.     C.   P.  Huntington,  Darwen.     Eng.  Pat. 

45SO,  March  24,  1890.     6rf. 

The   gumming  or  sizing  of   the   paper  or  other  fabric  is 

effected  by  means  of  a  roller  adapted  to,  or  forming  part  of, 

a  printing  machine ;  the  web  is  then  conducted  away  from 

the  drum  of  the  machine  to  an  additional  cylinder,  where 

it  is  gilded,  flocked,  or  coated  with  other  material   by  any 

usual  process ;  from  this  cylinder  the  web  is  re-conducted 

to  the  printing  machine  to  receive  any  subsequent  colourings. 

— W.  E.  K. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Observations  made  in   the  Working  of  Vitriol  Chambers. 
W.  Crowder. 

See  pages  295—305. 


Experiments  on  the  Constitution  of  the  Natural  Silicates. 
F.  W.  Clarke  and  E.  A.  Schneider.  Amcr.  Jour.  Science, 
1890,  October,  Xovember  and  December. 

See  under  VIII.,  page  3G8. 
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Synthesis   of  Kainite  and   Tachhydrite.     A.  de  Schulter. 

I  ompt.  Bend.  HI,  928—930. 
Iuimii,  one   "i    tlnj  Stassfurl   minerals,  having  the  com- 
position   KCl.MgSO^.3  H,0,  eed  artificially  by 

evaporating  on  the-  water-bath  molecular  proportions  of 
potassium  Bulphate  ami  magnesium  sulphate  with  a  large 
excess  of  magnesium  chloride,  The  compound  separates 
nut  iii  monoclinic  crystals  of  "l  mm.  to  '5  mm.  in  length 
which  have  the  form  and  specific  gravity  of  tin-  natural 
mineral.  The  fact  thai  the  compound  i-  nut  produced  in 
tin    cold  throw-  li^'lit  on  tin-  mo'lr  oi  formation  in  nature. 

Tachhydrite  i-  another  of  tin-  Staasfurt  minerals,  having 
the  composition  Cal  1  .J  MgClj.12  Il<>.  It  i-  formed  by 
evaporating  a  solution  of  magnesium  chloride  with  excess 
of  calcium  chloride  on  the  water-bath.  When  sufficiently 
concentrated  it  i-  left  to  crystallise,  large  rhomhohedral 
crystals  being  formed  which  i«>-m'"  the  form  ami  -jo  citif 
gravity  of  the  natural  mineral. —  V.  C. 


M ethod  of  Preparation  of  Pun  Phosphoric  Acid. 
M.  Nicolas.  Compt.  Etend.  1H,  974 — 975. 
A  known  quantity  of  pure  calcium  phosphate  is  gradually 
added  to  a  slight  excess  of  pure  dilute  hydrofluoric  acid, 
contained  in  a  leaden  or  platinum  vessel,  tin-  mixture  being 
well  stirred  after  each  addition.  An  energetic  anion  takes 
place  ami  considerable  heat  i-  evolved.  When  all  the 
calcium  phosphate  has  been  added,  the  high  temperature  of 
thr  mixture  iini-t  he  maintained  for  some  time  in  order  to 
complete  the  reaction.  After  the  removal  by  filtration  of 
the  calcium   fluoride   which    is    formed,   the    solution  of 

phosphoric    acid     is    evaporated.        At    the    point    when     the 

solution  commences  to  become  viscid,  the  nfo-  of  hydro- 
acid  used  i-  volatilised.  The  evaporation  is  continued 
until  a  thick  syrup,  containing  60  —70  per  cent,  of 
phosphoric  anhydride,  is  obtained,  fiaeta-  ami  pyrophos- 
phorie  acids  may  he  prepared  by  further  continuing  the 

evaporation  and  heating. 

The  various  calcium  salts  of  phosphoric  acid  described 
by  Erlcnmeyer  may  be  readily  prepared  by  adding  hydro- 
fluoric acid    to   a    large   excess  Of   Calcium    phosphate,  and, 

after  mixing  w.  11,  dissolving  out  with  warm  water  the  acid 

salt--  produced.     Impure  phosphates,  such  as  bone-ash,  may 

be  used  for  tin-  preparation  of  phosphoric  acid,  provided 
that  the  resultant  a.id,  after  being  evaporated   to  carbonise 

ti ganic  matters  present,  is  diluted  with  water,  filtered 

and  again  evaporated, — K.  li. 


/         Igaliom   nn    Sets  ../"    Vitriol  Chambers,    s.   Better, 
Zeits.  f.  angew.  Chem.  1891,  4— is. 

Thk  disadvantage  of  working  with  one  chamber  is  demon- 
strated h_\    a  comparatively    low    production  of  vitriol,  by 

irity  in  the  working  of  the  plant  and  bj  tin  results  of 
gas  analysis.  Dividing  one  large  chamber  into  two  smaller 
ones  increased  the  production  by  aboul  10  pel  cent.,  which 
i-  in  accordance  with  observations  made  l>\  Lunge  and  Naef 
(this  Journal,  1884,  638),  Schertel  and  Sorel  (this  Journal, 

283),  on  sets  oi  three  oi  more  chambers.  Gas 
analytical  results  are  given  for  a  chamber  working: — 
(l.i  Under  normal  condition-;  il'.i  with  a  deficiency  of 
air;  (3.)  an  excess  of  air  s  (4.)  shori  the  methods 

adopted  being  'I lusedbj  Lunge  and   Vi.  i.     Results  are 

al-o  given  for  two  two  chamber-sets  workingundei  normal 
conditions. — II.  A. 


tin  tin    Tension  of  the  Nitrous  Acid  of  Nitrout   I 
Q,  Lunge.    Zeits.  f.  angew.  Chem.  1891,87—42, 

It   is  well  known  that  a  solution  of  nitrosylsulphoi 

in  concentrated  sulphuric  acid  i-  Btable,  whusl  a  solution  of 

nitrous  acid  in  weak  sulphuric  acid  i-  easilj   dec | d. 

the  more  so  tin  larger  the  quantity  of  water  preseut,  and 
the  higher  the  temperature.  Though  tin-  property  ol  the 
nitron-  vitriol  was  utilised  before  the  introduction  ,,i  Glover 
tower-  for  the  recovery  ol  nitre,  ye!  until  recently  the 
influence   of  varying  condition-  on  the   stability    of  these 


solutions  ha-  not  been  investigated.  The  important  role 
ascribed  to  the  formation  and  decomposition  of  nitrous 
vitriol  in  tin-  modern  theories  of  the  sulphuric  acid  process 
prompted  Sorel  to  experiment  on  the  BUDJecl  with  a  view  of 
obtaining  more  exact  .lata  regarding  the  decomposition  of 
nitrous  vitriol.  His  experiments,  however,  have  not  been 
carried  far  enough  to  enable  him  to  construe!  tables 
available  for  practical  purposes,  and  the  importance  and 
necessity  of  such  tables  caused  the  author  to  make  further 
investigations,  in  which  he  was  assisted  by  Zalociecky  and 
li  wski. 
The  decomposition  of  nitron-  vitriol  (i.e.  sulphuric  acid 
containing  nitrosylsulphonic  acid  and  possibly  tree  nitrous 
acid)  depend-  upon  four  factor-.  (1.)  Concentration  of  the 
sulphuric  acid  ;  in  the  following  experiments  this  was  kept 
between  120 — Hi  Tw.  (2.)  Temperature;  the  limits 
were  between  50 — 90  C.  (3.)  Quantity  of  nitrous  acid 
present;  this  was  varied  according  to  the  strength  of  the 
acid.     |  I  i  Quantity  of  gas  coming  in  contact  with  the  acid; 

this  was  kept  constant. 

The  experiments  were  carried  out  in  the  following  way, 
A  stream  of  carbonic  acid  free  from  moisture  and  oxygen 
wa-  passed  through  a  10-bulb-tnbe,  containing  5o  ee.  nitrous 
vitriol;  both  thi-  and  the  carbonic  acid  in  the  longinle!  tube 

weie    brought    to    the    dc-ircd   temperature    bj    mean-    of   a 

water-hath.    The  escaping  gas  passed  through  another  tube 

charged    with    loo   ,,.    ,,t    concentrated   sulphuric    aeid,    to 

retain  nitron-  acid,  and  was  finally  washed  with  strongly 
acid  semi-normal  permanganate,  which  will  absorb  nitrogen 
oxide.      The    stream   of   carbonic    acid   was  so  regulated 

that    exactly  5  litres   of   earhonie   acid    passed    through    tin1 

apparatus  in  an  hour.  The  tube  containing  loo  <■<■.  of 
sulphuric  acid  i-  then  emptied  in  a  200  ec.  Bark,  washed 

with   pure    vitriol,    tilled    up  and   the    mixture    titrated   with 

permanganate  and  checked  with  the  nitrometer. 

The  nitrous  vitriol  wa-  prepared  bj  dissolving  varying 
quantities  of  nitrosylsulphonic  acid  in  pure  sulphuric  acid; 
i  ion  proved  to  he  lice  from  nitric  aeid. 

The  results    are   given    for  acid-  of    III  ,  137  .  1-7  .   and 

120   Tw.,  the  figures  being  arranged  in  tables  showing:  (1.) 

tin-  absolute  1"--  of  N  '  'L  in  grammes  per  litre  of  acid,  after 
treating  with  5  litres  carbonic  acid  in  one  hour.  (8.)  The 
percentage  loss  of  the  nitrous  anhydride  present  (8.)  The 
quantity  of  nitron-  anhydride  taken  out  of  the  nitrous  \  itriol 
ley  5  litre-  of  carhnuic  acid  within  one  hour. 

In  placing  the  amount  of  X_<  •,  in  grammes  per  litre  on 

the  abscissa,  the  loss  of   [1.0   in  grammes  per  litre  on  the 

ite,  and  connecting  the  values  obtained  for  a  certain 

temperatnre,  curves  will  he  obtained  which  prove  that  in 

strong  acids  and  at   low  temperatures  the  nitrous  acid  is  in 

ibination   as  nitrosylsulpl ic  acid,  but  thai  in  diluting 

the  liquor  and  raising  the  temperature  it  i-  converted  into 
free  nitrous  aeid  and  rap  dU  escapes, 

llu  Following  four  tahlcs  are  obtained  by  means  of  the 
corrected  curves.  They  can  he  used  directly  for  the  four 
acids  in  question.  The  values  for  acid-  of  other  strengths 
iiui  he  obtained  by  interpolation,  hut  no  ..'rent  degree  of 
accuracy  need  he  expected. 


1.   Ni  i  mo  -    \  i  i  i;i.. i  ,   Se.  (in.  I  '780 

(aboul  7s  percent,  of  11  so,). 
Loss  in  grnis.  per  litre  after  treating  for  one    hour  at 

tempi  ratine-  of  : — 


in,,- 

(inn-,  per 
Litre. 


50° 


7" 


H 

O'OOfl 
(Tills 
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1.  Nitkous  Vitriol,  Sp.  Gn.  1-720— continued. 


Orig. 

present, 

Gnus,  per 

Litre. 

50° 

60° 

70° 

80° 

or 

5 

. 

.. 

0-037 

6 

0-013 

7 

0-006 

0*056 

8 

* 

o-oio 

0-063 

0 

0-012 

0081 

10 

.. 

0-018 

0-093 

11 

0-025 

0-112 

12 

0-030 

0-125 

13 

.. 

•  ■ 

0-031 

0-113 

14 

0013 

0-168 

15 

0  000 

0'056 

0-193 

16 

o-oio 

0-068 

0-218 

17 

.. 

0'OOJ 

0-087 

0-250 

18 

.. 

0-012 

0-106 

0-281 

19 

0-025 

0-125 

0-318 

20 

.. 

0-031 

0-150 

0-356 

21 

.. 

0-043 

0-175 

ir  mil 

22 

.. 

0-062 

0-200 

0-450 

23 

0-006 

o-osi 

0-237 

0-500 

21 

0-006 

0-018 

o-ioo 

0-275 

0-550 

25 

0-012 

0-031 

0-125 

0-312 

0-600 

20 

0-018 

0-043 

0-150 

0-356 

0-662 

27 

0-031 

0-002 

0-181 

0-400 

0-725 

28 

0-043 

O'OSl 

0-212 

0  450 

0-800 

-29 

0'062 

O'lOO 

0-256 

0-500 

0-850 

30 

0-081 

0-125 

0*293 

0-550 

0-956 

31 

0"093 

0-162 

0-337 

0-612 

1-043 

32 

C-112 

0  200 

0-387 

0-6« 

1-128 

33 

0-125 

0-237 

0-391 

0-743 

1-206 

34 

0-143 

0-275 

0-475 

0-806 

1-2S7 

35 

0-156 

0-312 

0-525 

0-868 

1-375 

36 

0-175 

ii  S50 

0-575 

0-931 

1-456 

37 

0-103 

0-3S1 

0-61S 

1-000 

1-543 

38 

0-206 

0-418 

0-6S2 

1-062 

1025 

39 

0-237 

0-456 

0-718 

1-125 

1-712 

40 

0  268 

0-500 

0-775 

1-193 

1-800 

41 

0-293 

0-543 

0-831 

1-256 

1-890 

42 

0-325 

0-5S7 

0-S87 

1-331 

1-975 

43 

0-350 

0-631 

0-937 

1-400 

2-1102 

H 

0-37H 

0-675 

0-993 

1-468 

2-150 

45 

0-400 

0-712 

1-050 

1-537 

2' 237 

46 

0-437 

0  756 

1-100 

1-606 

2-325 

47 

0-462 

0-800 

1-162 

1-675 

2-392 

48 

0-493 

0-837 

1-218 

1-743 

2-500 

49 

0-51S 

0-881 

1-268 

1-806 

2-5S7 

50 

0-5 

50 

0-931 

1-325 

1875 

2-075 

2.  Nitrous  Vitriol,  Sp.  Gn.  1-686 

(about  76  per  cent,  of  HUSO,,). 

Loss  in  grms.  per  litre  ami  per  hour  at  temperatures  of : 


Oris--, 
present, 
Grms.  per 

Litre. 

50° 

60° 

70° 

SO" 

90 

8 

.. 

.. 

0  025 

9 

0-030 

10 

.. 

.. 

0-012 

0-050 

11 

.. 

.. 

0-018 

0-002 

12 

.. 

■  ■ 

0-025 

o-oso 

13 

o-oio 

0-950 

0-125 

14 

0-012 

0-075 

0-162 

15 

0-(25 

o-ico 

0-225 

10 

. 

0-050 

0-150 

0-280 

17 

o-oio 

0-002 

0-200 

0-350 

18 

0-012 

o-ioo 

0'202 

0-136 

19 

0-025 

0-150 

0-350 

0-525 

20 

0-050 

0-186 

0-425 

0-625 

21 

0-075 

0-250 

0-525 

0-7511 

22 

0-112 

0-300 

0-650 

0-975 

23 

0-186 

0-350 

0-775 

1-200 

21 

0-175 

0-400 

0-900 

1-430 

25 

0010 

0-200 

0-462 

1025 

1-662 

20 

0-012 

0-236 

0-512 

1-175 

1-900 

27 

0-025 

0-202 

0-562 

1-S00 

2125 

28 

0-030 

0-300 

0-012 

1-430 

2-350 

29 

0-050 

0-330 

0-675 

1-575 

2-000 

30 

0-062 

0-362 

0-750 

1-700 

2-812 

31 

o-ioo 

0-412 

0-850 

1-812 

3-086 

32 

0-136 

0-402 

0-950 

1-975 

3-350 

33 

0-186 

0-512 

1-050 

2-100 

3-625 

34 

0-225 

0-575 

1-150 

2-230 

3-900 

35 

0-275 

0-625 

1-250 

2-302 

4-175 

30 

0-312 

0-675 

1-336 

2-500 

-rni 

37 

0-350 

0-725 

1-436 

2-625 

4'730 

38 

0-400 

0-525 

1-536 

2-702 

5-000 

39 

0-436 

0-836 

1-636 

2- 900 

5-275 

40 

0-486 

0-8S6 

1-736 

3-025 

5-550 

41 

0-550 

0-950 

1-S50 

3-150 

5-850 

42 

0-612 

1-050 

1-9S6 

3-275 

6-125 

13 

0-6S6 

1-125 

2-112 

3-412 

6-400 

11 

0-750 

1-212 

2-250 

3-525 

6-700 

45 

0  825 

1-300 

2-3:5 

3-730 

6-975 

10 

0-886 

1-386 

2-500 

3-825 

7-250 

47 

0-962 

1475 

2-636 

3-002 

7-530 

48 

1-025 

1-512 

2-762 

4-100 

7-S25 

49 

1-100 

1-650 

2-886 

4- 230 

8-100 
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:s.  Nitrous  Vitriol,  Sr.  Gr.  1-633 

(about  Til  of  HjS<  1,1. 

Loss  in  grms.  per  litre  in  one  hour  at  temperatures  of  -.- 


On*. 

'■  50 

t.rn.-.  |n-r 

Litre. 


0*012 
o-oso 

0-ioa 

n-212 

O'.'ilHI 

0-400 
0-500 

o-aoo 

0-700 

II  'II, 

0-871 
0'98fl 
1-060 
1'IM 
1-87B 

i-sn 

1  •  I?:. 

1  ■  562 

i-ew 

1-812 
1-078 

2  ■  ue 

£-700 

;  MS 
1*028 
I  US 

I 


1 

4 
5 
8 
7 
8 
9 

to 

11 
IS 
18 

u 

15 
10 

17 
18 
19 

20 
21 

23 

i 
2D 
26 

•-'7 

• 

31 
S2 


0-076 
0-150 
0-212 



0  425 
0 
0-712 

1-128 
1-262 
1-100 

1  075 
1-800 
1-930 
2-038 
2-280 
■J- 112 
2-612 
2.818 

01 
3-338 
3-688 

1-836 
8-012 
8-412 


70° 

o-oso 

0-188 
0-300 
0-438 
0-638 

0-830 

1-238 

1  ■  IS  I 

1-826 
2-038 
2-228 
2-412 
2-612 
2-788 
2-978 
3-188 
:;■  100 
S-050 
8-912 
t-280 
4-612 

:.■ 

B- 112 

6-812 
7-350 
7-980 
B-878 


HI 


!«l 


0100 

0-150 

0-2-25 

0-SD0 

0-360 

0-430 

0-012 

0-730 

0-828 

1-O08 

1-112 

T275 

1-428 

1-850 

1-JS0 

1-812 

2-062 

8-086 

2-: 376 

2-712 

2-638 

2- 

3  130 

3' 17:. 

3. Hill 

1-480 

1-162 

1-728 

1-512 

4-000 

1-262 

5-600 

1-850 

5-162 

6-400 

5'512 

6-862 

.V1I12 

7-425 

8-038 

6-800 

8-862 

7-800 

7'8U 

PIT," 

8-400 

M     

'.I -112.-, 

11*988 

9-678 

13-126 

1 1-600 

11-175 

16-362 

i    Nitrous  Vitriol,  Sp.  Gr.  i  •  BO 
(about  69  per  oent  ol  n  Vl  I 

I. H--  in  grms.  pel  litre  in  one  now  at  temperatures  of i 


■  ..in.,  |HJT 

Mi 

IV  i 

7" 

90 

1 

0-178 

0-412 

a 

o-ioo 

0  728 

3 

0-528 

0-776 

1-500 

I 

1-010 

2*100 

.-, 

0*812 

1-150 

1-500 

2*120 

_•  -  7<ni 

4.  Nitrous  Vitriol,  Sr.  Gr.  1-60 — continued. 


Orig. 


present, 

(inn-  per 
Litre. 

70 

80 

•.»i 

0 

1*050 

1*450 

1*900 

2*509 

7 

1*288 

1*800 

2-350 

3-HKI 

4112 

8 

1*512 

2-150 

2-800 

1*800 

1> 

1-750 

8*425 

3-25(1 

5-688 

10 

1-878 

2-12 

3-712 

4  '.Pirn 

6-478 

11 

■2-2.-/0 

3-612 

1-438 

7-:u>i 

12 

8-512 

4-678 

- 

13 

2*788 

3-936 

5-130 

14 

3*065 

5-658 

7-700 

9-750 

15 

3*300 

1H12 

6-125 

g-400 

10026 

16 

1-600 

1*875 

9*125 

11-482 

17 

7-lini 

9-580 

12  250 

li 

1*160 

5*712 

7  600 

10-402 

13*138 

19 

.'.■n7.-. 

11-3S0 

IS'975 

20 

4*700 

6- 125 

11*858 

14-800 

—  II.  A. 


'/In  Utilisation  of  By+Producto  of  Mineral  Oil  Manu- 
facture I'm-  Alkali-Making.  A.  With  and  C.  Sohestopal, 
Dingl.  Polyt  J.  279,  81—22. 

Tax  acid  and  alkaline  waste  liquors  obtained  in  purifying 

mineral  oils  contain  Bulphuric  acid,  caustic  soda  and  higher 

irbons.     It   i-  proposed  to  unite  these  semi-liquids 

to  obtain   neutral   sodium  sulphate.      In  adding  to  tliis 

two-thirds  of  it-  weight  of  rakiuui  i-arlionaU'  ami  calcining, 
large  quantities  of  soda  are  obtained.  It  i-  intended  to 
carry  out  the  experiments  on  a  large  scale,  and  so  far  the 
advantages  claimed  for  this  process  are:  An  intimate 
mixture  of  the  ingredients  in  [sequence  of  tluir  semi- 
liquid  state  at  atmospheric  temperature;  ('-')  the  greater 
reducing  action  and   heat  developed  by  tin*  combustion  of 

tin'  hydrocarbons  ii mparison  with  that  bj  using  "  slack." 

—II.  A. 

PATENTS, 

Improvements  in  obtaining  Cyanides,  from  Residuary 
Ciquors  formed  in  Chemical  Processes.  .1.  s.  Mao- 
Arthur,  Renfrew.  Bng.  Pat.  8071,  February  21,  1889. 
I  Second  Edition.)     id. 

To  the  cyanide  solutions  i-  added  an  excess  of  a -alt  of 
iron,  such  as  the  protosnlphate.  After  drying  the  precipitate, 
it  i-  fu-iil  with  carbonate  of  sodium  or  potassium,  pi 
ingtbe  corresponding  cyanide  which  is  then  extracted  by 
lixiviation  from  the  insoluble  residue.  Or  the  precipitate 
max  be  fused  with  caustic  soda  or  potash,  a  ferrocyanidc 
being  lien  obtained.    (See  also  tin-  Journal,  1890,  190  ) 

— S.  (,    R. 


Improvements  in  and  in  Apparatus  for  the  Evaporation 
ul  Hum  nnil  tin  Manufacture  of  Salt  therefrom, 
B.  C.  Wilson,  Birkenhead.  Bng.  Pal  B93,  January  9, 
L890,     114 

I'm  -train] loeed  iii  tin'  evaporation  of  brine  in  closed 

pans  is  drawn  ofl  and  passed  through  a  compressor,  whereby 

it-  temperature  is  raised  and  it-  volume  diminished.     It  is 

tin  n  delivered  back  again  along  tubes  within  the  pan-,  and 

condensed   the   latent    heat    evolved   will   eva 

i.    brine.     The   watel    formed   by    its   condensation   is 

still  further  utilised  for  beating  the  feed  Bupplyof  brine. 
The  pan-  an  covered  with  wood  and  packt  .1  with  a  suitable 
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non-conducting  material.  The  steam  which  is  being  evolved 
from  the  pan  should  be  at  a  rather  higher  pressure  than 
that  of  the  atmosphere  outside.  If  desired  the  steam  from 
the  first  pan  may  be  passed  to  a  second  and  thence  to  a 
third.  Each  pan  may  or  may  not  be  furnished  with  a 
separate  compressor  driven  by  a  common  motor.  The 
specification  is  furnished  with  three  sheets  of  drawings. 

— S.  G.  R. 


A  New  Method  of  Treating  Morales  of  Lime  and  Boracite 
with  a  View  to  the  Manufacture  of  Borax  and  of  other 
Borates.  "  The  Borax  Company,  Limited,"  London. 
Kng.  Pat.  2526,  February  17,  1890.  (Internat.  C'onv. 
October  2,  1889.)     6d. 

The  borate  of  lime  is  washed  with  just  enough  sodium 
carbonate  solution  to  decompose  all  the  calcium  sulphate 
present.  The  residue  is  then  mixed  with  more  sodium 
carbonate  to  decompose  all  the  calcium  borate,  and  the 
mass  is  diluted  with  water  and  placed  in  air-tight  metallic 
receivers,  steam  being  subsequently  blown  in.  The  tem- 
perature and  pressure  both  rise  rapidlj',  and  the  borate  of 
calcium  is  decomposed  with  the  formation  of  a  basic  soluble 
borate  of  sodium.  To  this  is  added  enough  boraeic  acid  to 
convert  the  basic  borate  into  borax,  which  is  then  crystallised 
out.— S.  G.  If, 


Improvements  in  or  Appertaining  to  the  Distillation  or 
Treatment  of  Ammonium  Chloride  with  Leblanc  Alkali 
Waste  and  kindred  Substances.  J.  L.  Leith,  St.  Helens. 
Kng.  Tat.  2633,  February  18,  1890.     4d. 

When  alkali  waste  is  distilled  with  ammonium  chloride, 
either  an  excess  of  the  former  must  be  used  to  prevent 
the  loss  of  ammonia,  in  which  case  sulphur  is  left  behind 
in  the  waste,  or  an  excess  of  the  chloride  be  taken  when 
ammonia  is  lost.  At  the  top,  therefore,  of  the  tower 
ammonium  chloride  is  used  in  excess,  whilst  lower  down 
milk  of  lime  is  added  whereby  the  excess  of  chloride  is 
decomposed  and  the  ammonia  recovered. — S.  G.  K. 


Improvements  in  the  Manufacture  of  Salt  and  in  Apparatus 
and  Appliances  employed  therein.  O.  K.  Fold,  Liverpool. 
Kng.  Pat.  3391,  March  4,  1890.  8<f. 
This  patent  is  a  continuation  and  improvement  of  Eng. 
Pats.  3116  of  1872,1503  of  1873,  and  1007  of  1889  (this 
Journal,  1 890, 189).  The  steam  and  products  of  combustion 
passing  from  the  brine  pans  are  led  away  to  a  drying-house, 
below  the  floor  of  which  they  pass,  and  which  is  used  for 
drying  the  salt.  Or  this  waste  heat  may  be  utilised  below 
an  ordinary  brine  evaporating  pan,  which  is  preferably 
made  of  galvanised  iron.  The  petroleum  furnace  or  gas 
oven  is  also  so  constructed  that  the  products  of  combustion 
are  allowed  to  pass  directly  from  the  furnace  into  the 
opening  between  the  two  pans  which  are  set  one  above 
the  other.  The  third  and  last  portion  of  the  patent  refers 
to  an  improved  means  of  holding  in  position  the  revolving 
grate  at  the  back  of  the  furnace.  There  are  three  sheets 
of  drawings. — S.  G.  R. 


Improvements  in  or  Relating  to  the  Manufacture  oj 
Litharge  and  Red  Lead.  G.  Larrouy,  .St.  Andre-Pez- 
Lille,  France.     Eng.  Pat.  3786,  March  10,  1890.     8ci. 

See  under  XIII.,  page  375. 


YIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

Artificial  Production   of  a    Chromium  Blue.     J.  Gamier, 
Compt.  Rend,  HI,  791. 

Fremy  and  Verneuil,  in  their  researches  on  artificial  rubies, 
attribute  the  blue  tint  which  they  observed  probably  to 
chromium.  The  author  sent  to  the  Academy  in  1887  a 
sealed  packet  containing  the  formula  of  a  blue  comparable 
with  cobalt  blue,  "  but  containing  no  cobalt,  and  producible 
at  a  low  price."  All  the  compounds  having  for  their  base 
chromium  oxide,  and  melted  under  oxidising  or  indifferent 
conditions,  being  green,  the  blue  colour  observed  in  this 
case  is  probably  due  to  the  reducing  action  occurring  in  the 
experiment.  It  may  be  added  that,  according  to  the 
conditions  of  experiment,  gems  are  obtained  the  tint  of 
which  is  blue  or  violet,  so  it  would  seem  that  chromium 
may  give  in  the  dry  way  an  entire  scale  of  colours  according 
to  the  higher  or  lower  temperature  employed  and  more  or 
less  reducing  action. 

The  sealed  note  contained  the  following  : — 
"  Process  for  obtaining  a  blue  with  chromium  base.     If 
there  be  melted  together  in  a  brasqued  crucible — ■ 

Grins. 

Potassium  chromate 4,862 

Fluor  spar 05 

•Silica 157 

a  fine  blue  will  be  obtained,  surrounded  by  a  pellicle  of 
metallic  chromium,  which  can  be  removed." — J.  M.  II.  M. 


Experiments  on  the  Constitution  of  the  Natural  Silicates. 
F.  W.  Clarke  and  E.  A.  Schneider.  Amer.  Jour.  Science, 
1890,  October,  November  and  December. 

Olivine,  talc,  serpentine,  chlorite,  mica  and  vermiculite, 
in  some  cases  samples  from  several  localities,  were  the 
six  groups  of  magnesian  silicates  experimented  on.  The 
test  experiment,  after  ordinary  quantitative  analysis,  and  the 
purification  of  the  material,  or  the  determination  of  its 
inclusions,  was  the  subjection  of  the  ground  mineral  to  dry 
hydrochloric  acid  gas  at  a  temperature  between  383°  and 
412°  C,  i.e.,  between  the  fusing  points  of  lead  iodide  and 
zinc.  This  was  then  compared  with  the  effect  of  aqueous 
hydrochloric  acid  on  the  same  minerals,  sometimes  after 
strong  ignition.  It  was  found  that  sometimes  a  species 
previously  insoluble  could  he  thus  split  up  into  a  soluble 
and  an  insoluble  part.  The  authors' conclusions  arc:  (1) 
That  the  actions  of  gaseous  and  aqueous  hydrochloric  acids 
differ  widely  ;  (2)  that  in  this  group  of  minerals  the  gaseous 
acid  attacks  apparently  only  that  part  of  the  magnesium 
which  is  present  as  the  univalent  groups — Mg.OH  ;  (3)  the 
chlorites  are  not  hydrated  conditions  of  the  micas,  or  micas 
plus  water  of  crystallisation. 


PATENTS. 


An  Improved  Method  of  making  Porcelain  Tablets  or 
Letters.  E.  Robson,  Newcastle-on-Tyne.  Eng.  Pat.  352, 
January  8,  1890.     4(7. 

The  tablets  or  letters  are  moulded  in  clay  and  placed  face 
downwards  in  a  plaster  mould.  "  Slip  "  clay  is  run  in  to 
form  a  background,  and  when  set  the  background  is  cut  into 
the  shape  required  for  the  tablet.  The  whole  is  then 
replaced  in  the  plaster  mould  which  is  filled  up  with  clay 
and  afterwards  dried. — V.  C. 


Improvements  in  Enamelling  Metals.  A.  E.  Robinson, 
Wolverhampton,  and  W.  H.  Whcatley,  Lewisham.  Kng. 
Pat.  1894,  February  4,  1890.  6d. 
Ix  the  ordinary  process  of  enamelling  metal  the  plate  is  first 
heated  in  a  muffle,  the  ground  enamel  applied,  the  tempera- 
ture lowered    and   the   succeeding   enamels   applied.     The 
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inventor  claims  to  effect  ;i  better  control  over  the  tem- 
peratures, and  to  diminish  the  liability  to  bending  of  the 
plates  bj  subjecting  them  to  less  handling.  The  plate  is 
fixed  between  clamps  attached  to  an  insulating  support  and 
an  electric  current  passed  through  the  plate  which  forms 
the   principal    n  of   the  circuit.      The   current    is 

regulated  to  suit  the  different  fusing  points  of  the  enan 
employed.      The   electric   generator   is   preferably  of    the 
alternating  current  class*— V.  I 


Obscuring 
Eng.   Pat. 


Improvements  in  H"    Method  of  Frosting  n 
Glass   Globes.     W.    II.   Akester,    I. 

•_>L".i:t,  February  12,  18m).    4rf. 

Tin;  improvements  relate  to  a  method  of  frosting  glass 
globes  Buch  as  those  used  with  incandescent  electric  lamps. 
To  obtain  a  white  frosting,  nitro-cellulose  is  dissolved  in 
amyl  acetate  or  other  suitable  solvent  and  5  to  15  percent, 
of  a  white  powder  such  as  kaolin  is  added.  The  emulsion 
i-  applied  to  the  surface  of  the  glass  and  the  solvent 
evaporated  "tT  by  warming  to  about  100  I'.  To  obtain  a 
coloured  surface  an  aniline  dye  or  other  dyestufl  maybe 
added  to  the  emulsion.  This  gives  a  comparatively  clear 
and  transparent  Sim.  A  more  opaqne  film  is  obtained  ley 
omitting  the  dyestufl  and  substituting  a  coloured  earth  for 
the  kaolin.  —  V.  (  . 


An  Improved  Process  oj  Coating  and  Tinting  Glass 
Surfaces.  C.  Leigh,  Homerton.  Eng.  Pat,  3203, 
February  28,  1890.  id. 
Opal  glass  has,  previously  to  this  invention,  never  been 
tinted,  unless  colour  applied  to  the  surface  v>a>  to  be 
burnt  in.  The  invention  is  n  method  of  tinting  applicable 
to  opal  glass  equally  with  otherglass.  The  surface  of  the 
glass  i-  roughened  by  grinding,  a  coating  of  Bhellac  or  other 
gum  Boluble  in  alcohol  is  applied  to  the  surface,  then  the 
<1ve  i*  applied,  and  then  the  mordant.  When  a  emu  is 
applied  in  alcoholic  solution  the  mordant  can  l>e  dispensed 
with.  — V.  C. 


Improvements  in  Machinery  for  the  Production  <>t  Sheets 
direct  from  Molten  Metalor  Glass.  C.  M.  Pielstickcr, 
London.     Eng.  Pat.  6464,  April  28,  1890.     Bd. 

Si  i  under  X  ,  page  :i7n. 


Improvements  in  Apparatus  for  Drying  Clay  Products  and 
other  Materials.    .1.  P.  Bayly,  London.    From  P.Arnold, 
Canal   Dover,  I'.S.A.     Eng.  Pat.    17. .in::.    November   1, 
Bd. 

Tub  invention  relates  to  an  improved  "tunnel  drier," 
designed  for  drying  brick  and  potter)  materials.  The  drier 
is  divided  into  compartments,  preferably  three  being  used, 
so  that  loading,  drawing,  and  drying  ma)  go  on  syste- 
matic dl) 

The  claims  made  are  for  the  combinations  of  Hue-,  air 
duels,  and  heating  coili  preferred  b)  the  patentee,  and 
cannot  bo  usefully  reproduced  in  abstract  form. — 1!.  1!. 


Improvements    in    Gas    Furnaces    for   I  u    in   Glass   ttnd 

other  II  orks.     ft.   J.    M     !:■  gnuult,   St     Di  nis,   I 

i  i      Pat  20, I,  Di  combi  r  17,  1890     6d. 

Si  i  undi  i  1 1  .  page  354. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

/Hast  Furnace  Slag  and  its  Utilisation.     It.  Zsigmondy. 

Polyt.  .1.  279,  41—43  and  69—71. 
1  W.  LiiiMnv  asserts  in  Stahl  und  Eisen  that  /.'.  Langen 
anticipated  C.  Wood  in  the  recognition  of  the  hydraulic 
properties  of  granulated  blast-furnace  Blag,  the  latter  receiv- 
ing his  information  from  the  former.  A  use  was  found  for 
the'  new  material  in  making  building  stones  which  were 
first  made  in  Osnabriick.  Slag  cement  was  also  tir>; 
prepared  there. 

/'.  Gredt  has  compared  the  fusing  points  of  Blags  (pre- 
pared by  mixing  known  proportions  of  silica,  alumina,  ami 
lime)   by  means   of   Seger's    normal    cones,    and  finds    them 

to  range  from  about  1,400 — 1,600  C.  Similar  experiments 
in  which,  however,  Lime  wasgradually  repined  by  magnesia, 
indicated  that  up  to  a  certain  point  the  temperature  neces- 
sary to  effect  combination  and  fusion  fell,  but  rose  again  on 
the  addition  of  more  magnesia. 

Pfligol  has  observed  u  similar  phenomenon  in  the  case  of 
glass.  The  difference  in  properties  between  granulated  ami 
ungranulated  sia^'  ha>  led  to  various  attempts  to  explain  its 
cause  i  see  this  Journal,  1890,  863). 

/..  Chatelier  has  put  forward  the  following  views: 
Granulated  slag  contains  the  whole  of  the  energy  which 
appears  as  heat  if  the  same  slag  be  allowed  to  crystallise 
instead  of  being  granulated.  In  consequence  of  this  its 
constituent  molecules  being  endowed  with  more  potential 
energy  have  n  greater  ten  lencj  to  combine  either  among 
themselves  or  with  the  lime  that  is  added  to  make  s]:,^ 
cement  than  have  those  oi  crystallised  slag.  In  oneword 
the  quantity  of  available  energy  in  granulated  is  greater 

than    that  in  er\  Btalliscd  slag. 

Calorimeti  ic  experiments  confirm  this  conclusion.  ( lhatelier 

has  found  that  the  heat  of  solution  of  granulated  sine  is 
greater  than  that  of  crystallised  -l.\^  ■.  the  composition 
of  the  slag  used  corresponded  with  the  formula 
_•  Sit  I  U.O,,  iiair  Calculating  the  heat  that  would  be 
ed    !»\  solution  of  the  constituent  oxides  of  this  slag  in 

dilute  hydrochloric  acid  (leaving  out  of  act Di  the  heal  of 

hydration  of  alumina),  it  is  found  that  1  gnu.  would 
liberate  510  cal.  (small).  Slowly  cooled  crystallised  slag 
liberated  301  oaL,  while  granulated  slag  evolved  120.  It 
follows  that  the  heat  ot  formation  of  crystallised  slag  of 
this  composition  is  209  cal.,  while  that  of  granulated  slag  is 

onl_\    '.in    col.,   whence   it    is   obvious   that    each    gramme    of 

granulated  tdag  contains  an  amount  of  energ)  equal  to  119 
eal.  ovet  and  above  that  possessed  bj  each  gramme  of  crys- 
tallised sine,  a  practical  deduction  is  that  the  quicker  the 
cooling  the  better  the  product  is  suited  for  making  slag 
eeiie  ui.  \  iscous  or  semi-fluid  Blags  consequently  f;i\e  had 
cements  because  thej  have  alread)  passed  tosome  extent 
into  the  crystalline  state  before  granulation. 

Microscopical  investigation  of  thin  sections  showed  thai 
i    .I   slags  in   the  crystalline  state  were  composed  of  long 

Crystals  placed  parallel  to  one  another;  in  hasie  slag  the 
.1  \  BtalS  ai.    -mailer. 

Telmajer  has  carried  oul  a  series  of  experiments  to 
ascertain  what  composition  aslagshould  bave  for  cemcnl 
making.     In  order  to  eliminate  adventitious  factors  Tetmajer 

prepared  slags  from  white  marble,  calcined  clay  and 
powd.red  quartz,  limine  the  following  compositions  — 
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Besides  these  two  actual  blast-furnace  slags  were  used  : — 


(7.)  Bilbao. 


(S.)  llaniaval. 


Si02. 
AlOj. 
CaO  . 


Parts  per  Cent. 
3S, 

10 

16 


Tarts  per  Cent. 
28 

19-5 

43 


The  slags  were  granulated  under  as  nearly  as  possible  the 
same  conditions  and  ground  in  the  same  ball  mill.  Each 
slag  served  for  the  preparation  of  three  cements  : — 

(1.)  Lime   was   added  in    the  proportion    demanded  by 
the     formula     m     (SiG.C'aO)    +     n   (AUG.,  3   CaO). 
(Series  A.) 
(2.)  Fifty  parts  of  slaked  lime   were  added  to  100  parts 

of  slag.      (Series  C.) 
(3.)  A  quantity  of  lime  equal  to  the  mean  of  the  quantities 

used  for  (1)  and  (2)  was  added.     (Series  B.) 
The  proportion  of  lime  to  100  parts  of   slag  in  each  of 
these  is  shown  by  the  following  table  : — 

Lime  per  100  Parts  of  Slag. 


Series. 

1. 

2. 

3. 

4. 

5. 

0. 

7. 

S. 

A 

It 

2f.-> 

29 

II 

0 

17 

e 

12 

B 

32 

37-2 

S9 

23 

23 

33 

28 

31 

C 

50 

50-0 

50 

50 

50 

50 

£0 

50 

Besides  these  in  some  cases  hydraulic  lime  from  St.Astier 
was  used  (this  Journal,  lS'.il.  2.">S  ).  The  cements  thus  made 
were  tested  in  compression  by  Le  Chatelier's  apparatus. 
The  test  pieces  were  cylinders  3x3  cm.,  and  the  cement 
was  mixed  with  normal  sand  in  the  proportion  of  1 :  3  and 
gauged  with  11  per  cent,  (reckoned  on  the  dry  mixture)  of 
water.  Tetmajer  did  not  make  the  test  pieces  in  the 
ordinary  manner  (presumably  with  a  hammer  apparatus  or 
its  equivalent),  but  merely  with  a  trowel  used  lightly.  The 
results  were  compared  with  those  given  by  Boulogne 
Portland  cement  similarly  treated.  Had  the  method  of 
treatment  according  to  the  French  prescription  been  adopted 
the  Strength  of  the  test  pieces  would  have  been  about  three 
times  as  great  as  was  the  case,  while  the  standard  German 
process  would  have  given  even  higher  results. 

The  test  pieces  were  left  in  the  moulds  for  24  hours  and 
afterwards  placed  in  cold  water  for  periods  of  7,  28,  and 
100  days  ;  others  were  kept  for  100  days  in  cold  water  and 
then  dried  for  48  hours  ;  another  set  was  kept  in  hot  water 
for  7  days  (cf.  Deval's  experiments,  this  Journal,  1891,  258), 
while  others  were  exposed  to  moist  air  for  100  days. 

The  test  pieces  of  all  three  series  (A,  B,  and  C)  made 
from  cement  No.  1  fell  to  pieces  when  put  into  water  even 
after  being  kept  in  air  for  4  days  instead  of  24  hours.  A 
comparison  of  the  results  of  the  cement  mixtures  1  and  4, 
of  2,  7,  and  5,  and  of  3,  8,  and  6,  showed  the  favourable 
influence  of  the  presence  of  a  greater  percentage  of  lime  in 
the  slag  upon  the  properties  of  the  cements  made  therefrom. 
A  similar  result  followed  the  increase  of  the  percentage  of 
alumina.  Tetmajer  maintains  that,  contrary  to  earlier 
observations,  a  high  content  of  alumina  does  not  necessarily 
produce  a  cement  liable  to  crack.  He  ascribes  the  tendency 
of  slag  cements  to  crack  to  their  containing  more  sulphur 
than  Portland  cement  (Zsigmondy  points  out  in  a  foot- 
note that  Tetmajer  used  raw  materials  free  from  sulphur)  ; 
this  is  present  in  the  slag  as  calcium  sulphide,  is  oxidised 
by  the  air  to  sulphate,  and  acts  in  the  same  way  as  gypsum 
is  credited  with  doing.  Treatment  of  the  slag  with  carbon 
dioxide  is  not  available  as  a  remedy,  for  according  to 
Tetmajer  it  saturates  a  part  of  the  active  lime. 

The  use  of  hydraulic  instead  of  ordinary  lime  for  adding 
to  the  slag  appears  to  have  no  particular  advantage  (contrast 
this  Journal,  1890,  863).  It  does  not  even  hasten  the  rate  of 
setting,  or  at  least  only  exceptionally.  The  quantity  of  lime 
added  is  of  great  importance ;  an  addition  corresponding  to 


the  formula  SiOoCaO  +  n  (A1.,03  3  CaO)  is  only  desirable  for 
poor  slags.  For  the  best  slags  an  addition  of  50  per  cent, 
of  lime  is  rather  too  high  ;  the  best  proportions  lie  between 
these  extremes.  The  richer  the  slag  in  alumina  the  more 
lime  must  be  used ;  thus  to  Choindez  slag  40 — 45  per  cent, 
is  added,  to  Donjeux  slag  40  per  cent.,  and. to  Cleveland  slag 
33  per  cent,  of  lime. 

With  regard  to  the  use  of  slag  cement,  it  may  be  stated 
that  it  needs  a  considerable  amount  of  moisture  to  harden  it 
properly.  Therefore  if  exposed  after  setting  in  ordinary 
building  operations  to  sunshine  or  other  drying  agencies,  it 
may  fail  not  only  on  account  of  its  failure  to  attain  its  full 
strength  under  these  conditions,  but  also  by  reason  of  the 
cracks  set  up  in  it. 

The  chance  of  such  failure  is  increased  by  smoothing  the 
surface  of  the  cement  too  much  or  by  finishing  the  work 
with  a  coating  of  neat  cement. 

The  quantity  of  water  used  for  gauging  neat  slag  cement 
should  be  about  25  per  cent.,  while  that  requisite  for  a 
mixture  of  1  part  by  weight  of  cement  to  3  of  normal  sand 
is  about  37  per  cent,  of  the  weight  of  the  cement. — B.  B. 


PATENTS. 
Waterproofing  and    Preserving    ( 'omposition  for    Stone 
Bricks,     also     fir      Plaster     and      ( 'ement     Surfaces. 
W.  Sinclair,  Hull,   and  M.  Mackay,  London.      Eng.  Pat. 
1178,  January  22,  1890.     id. 

See  tinder  XI II.,  page  375. 


New  or  Improved  Building  Materia!.  F.  Oschwald, 
Lenzhurg,  Switzerland.  Eng.  Pat.  17,795,  November  5, 
1890.     (Internat.  Conv.  July  5,  1890.)     id. 

A  substance  which  maybe  termed  "peat  stone  "  is  made 
by  mixing  2—3  parts  of  peat  with  6—7  parts  of  plaster  of 
Paris,  adding  water  and  moulding  iuto  blocks  or  slabs. 
Laths  or  bars  of  wood  may  be  introduced  to  give  greater 
stiffness  ;  in  such  cases  the  outside  of  the  moulded  slabs 
should  be  of  plaster  of  Paris  only.  The  material  is  said  to 
be  fairly  light,  of  good  compressional  strength,  and  a  bad 
conductor  of  heat  and  sound. 

A  little  cement,  sand,  burnt  ballast,  &c.  may  be  added  to 
the  mixture,  but  in  general  peat  and  plaster  should  be  the 
sole  ingredients.- -B.  B. 


X.-METALLURGY. 

Further    Contributions    to    the   Metallurgy   of  Bismuth. 
E.  Matthey.     Proe.  Roy.  Soc.  1891,  49,  78—79. 

Instead  of  the  costly  and  tedious  wet-process  previously  in 
use  for  freeing  bismuth  from  the  small  but  detrimental 
trace  of  copper  so  frequently  accompanying  it,  the  author 
a  short  time  ago  adopted  the  method  of  fusion  with  bismuth 
sulphide  (Proc.  Boy.  Soc.  43,  172).  The  disadvantage  of 
this  latter  process,  however,  is  that  it  necessitates  a 
temperature  sufficiently  elevated  to  fuse  the  bismuth 
sulphide,  which,  unless  very  great  care  is  taken,  causes  a 
loss  of  bismuth  by  volatilisation.  The  author  has  since 
found  that  this  loss  can  be  avoided  if,  instead  of  employing 
bismuth  sulphide,  a  small  proportion  of  sodium  mono- 
sulphide  be  stirred  into  the  fused  alloy  at  a  temperature 
just  above  the  melting  point  of  the  sulphide.  By  this 
means  90  per  cent,  of  the  bismuth  can  be  obtained  entirely 
free  from  copper.  The  remaining  10 per  cent,  (skimmings), 
which  contain  the  copper,  being  worked  up  again. — G.  H. 
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The  Precipitation  "/  Gold  from  Chloridt  Solutions. 
W.  Langgnth.  Eng.  ami  Mining  .1.  1891,  204. 
Thb  Golden  Seward  Chlorioation  Works,  of  Deadwood, 
South  Dakota,  an-  now  stated  to  work  about  40  tons  of  ore 
daily.  'Hi'-  system  ol  barrel  chlorination,  in  which  the 
whole  operation  of  chlorinating  and  leaching  is  done  in  the 
-am.-  vessel,  wag  introduced  and  worked  out  l>_v  Mr.  J.  K. 
liothw.ll.  Hi  re  are  chlorinated  successfully  refractory  ores 
which  carry  from  12  dols.  and  upward  in  gold,  saving  from 
90— 'a:  per  cent!  oi  the  assaj  value.  There  is  a  considerable 
quantity  ol  gold  solution  to  handle,  amounting  to  from 
hi  gallons  daily. 

After  numerous  experiments  with  ferrous  sulphate,  char- 
coal, iron  ami  copper  sulphide,  ami  other  precipitants, h  was 
[ed  that  the  safest,  quickest,  ami   best    precipitant  is 
hydrogen  sulphide. 

The  i le  ol   operation  now   adopted  in  the   works  is: 

First,  in  destroj  tin-  free  chlorine  in  the  gold  solution,  while 
cold,  with  sulphurous  acid  gas,  which  is  'lone  by  drawing 
■A  stream  of  air  over  ignited  Bulphur  with  a  small  air 
pump  into  the  precipitating  tank  till  all  or  almost  all  Free 

chlorine   i-   everted    into    II1  I       Then,   turning  on   the 

hydrogen  sulphide,  -tan  ami  finish  the  precipitation  of  the 
gold  (2  \  ii<  I .  t  :i  1I.,S  =  Au.S  +  GIK'I).  It  takes  less 
than  an  hour  to  precipitate  the  tank  of  about  5,000  gallons 
of  gold  solution.  Tin-  precipitate  i>  in  a  voluminous 
ami  Bocculenl  form,  that  settles  quickly.  Usually  after 
precipitation  the  tank  is  allowed  to  settle  for  two  hour-. 
'I'll.-  heaviest  of  the  precipitate  ha-  then  settled  ami  the 
solution  i-  drawn  off  from  i  in. above  the  tank  bottom 
through  a  filter  in.--,  only  provided  with  a  set  of  heavy 
Canton    flannel    filter  cloth.      This    process   of    nitration 

lutaiioni  takes  usually  ft three  to  four  hours— three 

hours  whl  u  the  cloth  in  tin-  filter  press  is  new,  four  hours 
when  already  a  considerable  amount  of  gold  sulphides  has 
been  collected  on  the   filter  cloth.     Tin-  precipitating  tanks 

are  placed  so  ai  t"  givi  al I  25  ft,  head  above  tin'  presses. 

l;\  cleaning  up  fi the  tank  bottom  into  the  press  only 

once  or  twice  a  month,  that  is,  allowing  the  sulphides  to 
accumulate  in  the  tank  bottom  and  run  down  ami  catch  in 
the  filter  press  onlj  the  very  -mall  amount  of  gold  sulphides 
remaining  suspended  in  the  liquid  after  two  hours'  settling, 
insteadoi  filtering  and  gathering  all  the  precipitated  gold 
sulphides  in  the  niter  press  after  each  precipitation,  there  is 
less  filter  cloth  to  hum  ami  less  loss  of  precipitate. 

If  tin-  filter  press  i-  filled  on  theclearing-upday  with  gold 
sulphides,  tin-  -mall  air-pump  is  connected  with  the  filter 
l  i,  jg,  and  an  i-  pumped  through  it  for  an  hour  to  drj  the 
ma—  of  Bulphidee  into  hard  cakes,  which  are  easily  handled 
ami  removed.  The  precipitate  thus  obtained  i-  roasted  in  a 
muffle  furnace,  mixed  with  a  little  borax  and  nitre,  and 
smelted  down  to  bullion.  If  carefulfj  handled  there  i-  little 
in-.  The  bullion  is  always  about  900  to  950  fine  in  gold, 
the  balanci   b  u  silver,  copper,  lead,  and  arsenic. 

I  ii<  advantages  derived  from  tin-  method  of  precipitation 
are  evident  the  facts  given  above,  and  are  enumerated 

a-  follow  -  :  — 

i     li - Id  lefl  oi  remaining  undetected  In  solution 

afi.  i  the  i pit  '' wiih  sulphuretted  hydrogen  has  been 

completed. 

2.  Tii,  free  chlorine  is  cheaply,  quickly,  and  easilj  trans- 
form..! int..  hydrochloric  and.  Ih.-  latter,  with  the  sul- 
phurous gas  converted  into  Bulphuric  arid,  assists  the 
precipitation  of  gold  with  sulphuretted  hydrogen,  in  so  far 
a-  gold  i-  more  quickrj  ami  better  precipitated  .mi  of  an  acid 
solution  than  out  of  a  neutral  01  alk.  line  on.'.  There  I-  no 
heating  of  solution,  no  lead  lining  affected,  ami  no  time 
wasted  to  de< ipose  frei  chlorine. 

:t.  There  an  required  ordj  erude  chemicals  and  a  simple 
apparatus. 

I.  The  precipitate  it  in  a  flocculenl  form,  ami  settles 
qtoiekly.    There  is  little  loss  if  carcfulh  haudlcd. 

If  copper  he  present,  the  gold  i-  precipitated  ft a  nitrio 

acid  solution  1>\  sulphuretted  hydro 


Refining  Silver  Bullion.    F.  Gutzkow.    Eng.  and  Mining  J. 
1891,  257. 

A  MMiui;  ..f  years  ago  the  author  devised  a  method  for 
refining  silver  bullion  by  sulphuric  acid,  in  which  iron  was 
substituted  for  copper  as  precipitant  of  silver,  the  principal 
feature  being  the  separation  of  pure  crystals  of  silver 
sulphate,  A  full  description  of  this  process  may  he  found 
in  Percy's  Metallurgy,  "Silver  and  Gold,"  page  479.  The 
process  has  been  extensively  worked  in  San  Francisco  and 
in  Germany  in  refining  bullion  to  the  amount  of  more  than 
a  hundred  million  dollars'  worth  of  silver.  It-  more 
genera!  application   ha-  been  hampered,  however,  by   the 

Circumstance  that  the  patent  had  been  secured  by  one  tirm 
which  limited  itself  to  its  utilisation  in  its  California  works. 
The  patent  having  expired,  the  author  lately  introduced  a 
modification  of  the  process  by  which  the  apparatus  and 
manipulations  are  greatly  cheapened  and  simplified.  In  the 
following  account  is  given  a  short  description  of  the  piOOeSS 

in  its  present  shape. 

Preparing  the  Siloer  Sulphate. — The  bullion,  containing. 
essentially,  silver,  copper  and  gold,  is  dissolved  by  boiling 
with  sulphuric  acid  in  cast-iron  pots.  The  difference  between 
the  new  process  and  the  usual  practice  consists  in  the  use 
of  a  much  larger  quantity  of  acid.  Thus,  in  refining 
ordinary  silver  "  .lore  "  four  parts  of  acid  are  used  to  one 
part  of  bullion.  (If  this  acid  one  part  is  chemically  and 
mechanically  consumed  in  the  dissolving  process,  ami  the 
remaining  thr.c  parts  are  fully  recovered  and  at  once  read] 

for    re-Utilisation,    as    will    be    described    hereafter.      Ill    the 

usual   process — understanding    thereby,   here   and   in   the 

following,  the  | -.-—  practised  al  the  United  States  mints. 

for  instance — two  parts  of  acid  are  employed  for  one  of 
bullion  ;  all  of  this  i-  lost,  partly  through  the  dissolving  and 
partly  in  being  afterwards  mixed  with  water,  previous  to 
the  precipitation  of  the  silver  h_\  copper.  Eeonomj  in  acid 
being,  therefore,    imperative,  the  silver    solution    Anally 


^i- \c 


4 


becomi  -  much  concentrated,  and  it  requires  high  heat  and 

careful  management  to  finish  the  solution  of  the  bullion. 

containing  more   than  about    10  per  cent,  of  copper 

cannot  be  dissolved  al  all,  owing  to  the  separation  of  copper 

sulphate  insoluble  in  the  small  a nnl  of  free  acid  finally 

remaining.  The  advantage  gained  by  .li— ..King  bullion 
with  abundance  ol  free  acid  in  the  improved  process  is  so 
evident  that  it  merelj  requires  to  be  pointed  out.  For  bullion 
containing    80   per    cent,   of   copper   the    author   employs 

-i\    pari-    of   acid    to    oni  ""  :    fol    baser    metal    still 

more  acid,  and  so  on,  nevet  losing  more  than  the  stoohio- 
metrical  percentage  of  acid  ami  recovering  the  remainder. 
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Iu  this  description  he,  however,  confines  himself  to  the 
treatment  of  ordinary  silver  ore  with  less  than  10  per  cent, 
of  copper. 

In  the  diagram  A  A  represent  two  refining  pots,  4  ft. 
in  diameter  and  3  ft.  in  depth,  each  capable  of  dissolving 
at  one  operation  as  much  as  400  pounds  of  bullion.  The 
acid  is  stored  in  the  cast-iron  reservoir  B,  which  is  placed 
on  a  level  sufficiently  high  to  charge  into  A  by  gravitation, 
and  is  composed  of  fresh  concentrated  acid  mixed  with  the 
somewhat  dilute  acid  regained  from  a  previous  operation. 
After  the  bullion  is  fully  dissolved  all  the  acid  still  available 
is  run  from  I?  into  A  A.  The  temperature  and  strength  are 
thereby  reduced,  the  fuming  ceases,  any  still  undissolved 
copper  sulphate  dissolves,  and  the  gold  settles.  In  assum- 
ing that  the  settling  of  the  gold  takes  place  in  A  itself,  the 
author  follows  the  practice  of  the  United  States  mints.  In 
private  refineries,  where  refining  is  carried  on  continuously, 
the  settling  may  take  place  iu  an  intermediate  vessel,  and 
A  A  be  at  once  recharged.  Owing  to  the  large  amount  of 
free  acid  present,  the  temperature  must  fall  considerably 
before  the  separation  of  silver  sulphate  commences,  and 
sufficient  time  may  be  allowed  for  settling  if  the  intermediate 
vessel  be  judiciously  arranged. 

Separating  the  Silver  Sulphate. — The  clarified  solution 
is  siphoned  off  the  gold  from  A  A  into  C,  which  is  an  open 
cast-iron  pan,  say  8  ft.  by  4  ft.,  and  1  ft.  deep.  It  is  sup- 
ported by  means  of  a  flange  in  another  larger  pan — not 
shown  in  the  diagram — into  which  water  may  be  admitted 
for  cooling.  Steam  is  blown  into  the  acid  solution,  still 
very  hot,  as  soon  as  C  is  filled.  The  steam  is  introduced 
about  1  in.  below  the  surface  of  the  liquid,  blowing  perpen- 
dicularly downward  from  a  nozzle  made  of  lead  pipe  through 
an  aperture  ~  in.  in  diameter.  Under  these  circumstances 
the  absorption  of  the  steam  is  nearly  perfect,  and  takes 
place  without  any  splashing.  The  temperature  rises  with 
the  increasing  dilution,  and  may  be  regulated  by  the  less 
experienced  by  manipulating  the  cooling  tank.  An  actual 
boiling  is  not  desired,  because  it  protracts  unnecessarily  the 
operation  by  the  less  perfect  condensation  of  the  steam. 
No  separation  of  silver  sulphate  occurs  during  this  operation 
(and,  consequently,  there  is  no  clotting  of  the  steam  nozzle), 
the  large  amount  of  free  acid,  combined  with  the  increase 
of  temperature,  compensating  for  the  diminution  of  the 
solubility  of  the  sulphate  by  the  dilution.  The  most  im- 
portant point  in  this  procedure  is  to  know  when  to  stop  the 
admission  of  steam.  To  determine  this,  the  operator  takes 
a  drop  or  two  of  the  solution  upon  a  cold  iron  plate  by 
means  of  a  glass  rod  and  observes  whether  after  cooling  the 
sample  congeals  partly  or  wholly,  into  a  white  mass  of 
silver  bisulphate,  or  whether  the  silver  separates  as  a  mono- 
sulphate  iu  detached  yellow  crystals,  leaving  a  mother-liquor 
behind.  As  soon  as  the  latter  point  has  been  reached,  steam 
is  shut  off  and  the  solution  is  allowed  to  crystallise,  cold 
water  being  admitted  into  the  outer  pan.  The  operator  may 
now  be  certain  that  the  liquid  will  no  longer  congeal  into 
a  soft  mass  of  silver  bisulphate,  which  on  contact  with 
water  will  disintegrate  into  powder,  obstinately  retaining  a 
large  amount  of  free  acid  ;  but  the  silver  will  separate  as  a 
monosulphate  in  hard  and  large  yellow  crystals  retaining  no 
acid  and  preserving  their  physical  characteristics  when 
thrown  into  water.  After  cooling  to,  say,  80°  F.,  the  silver 
sulphate  will  have  coated  the  pan  C  about  1  in.  thick. 
There  will  also  be  found  a  deposit  of  copper  sulphate  when 
the  mother-acid,  after  having  been  used  over  and  over  again, 
has  been  sufficiently  saturated  therewith.  Lead  sulphate 
separates  in  a  cloud,  which,  however,  will  hardly  settle  at 
this  stage. 

The  whole  operation  just  described,  which  constitutes  the 
most  essential  feature  of  the  author's  improvement  upon  his 
old  process  described  in  Dr.  Percy's  work,  is  a  short  one,  as 
the  acid  requires  by  no  means  great  dilution.  The  steam 
has  merely  to  furnish  enough  water  to  dilute  the  free  acid 
present  to,  say,  62°  15.  Areometrical  determination  is,  of 
course,  not  possible  on  account  of  the  dissolved  sulphates. 

Reducing  the  Silver  Sulphate  to  Fine  Silver.— The 
mother-acid  is  pumped  from  C  to  the  reservoir  B,  for  this 
purpose  an  iron  pipe  connectieg  the  top  of  B  with  a  recess 
in  the  bottom  of  C.     The  tank  B  is  cast  as  a  closed  vessel, 


with  a  manhole  in  the  top,  which  is  ordinarily  kept  closed 
by  an  iron  plate  resting  on  a  rubber  packing.  The  air  is 
exhausted  from  B  by  a  steam  injector,  and  the  acid  rises 
from  C  and  enters  B  without  coming  in  contact  with  any 
valves.  The  volume  of  fresh  commercial  acid  necessary  for 
another  dissolving  operation,  say  800  pounds,  more  or  less 
for  refining  800  pounds  of  bullion  in  A  A,  is  lifted  from 
some  other  receptacle  into  B  in  the  same  manner.  The 
mixture  of  the  two  acids  in  B  now  represents  the  volume  of 
acid  to  be  employed  for  dissolving  and  settling  the  next 
charge  of  800  pounds  of  bullion  in  A  A.  In  this  reservoir, 
B,  the  cloud  of  lead  sulphate  mentioned  above  finds  an 
opportunity  for  settling. 

The  crystals  of  silver  sulphate  are  detached  from  C  by 
an  iron  shovel  and  thrown  into  D.  D  is  a  lead-lined  tank 
about  4  ft.  by  4  ft.  and  3  ft.  deep.  It  is  divided  into  two 
compartments  by  means  of  a  horizontal,  perforated  false 
bottom  made  of  wood.  From  the  lower  compartment  a  lead 
pipe  discharges  into  the  lead-lined  reservoir  E.  Warm 
distilled  water  is  allowed  to  percolate  the  crystals  until  the 
usual  ammonia  test  indicates  that  the  copper  sulphate  has 
been  sufficiently  dissolved.  Then  the  outflow  is  closed, 
sheets  of  iron  are  thrown  on  and  into  the  crystals,  the 
apparatus  is  filled  with  hot  distilled  water,  and  steam  is 
moderately  admitted  into  the  lower  compartment.  Ferrous 
sulphate  is  formed,  and  iu  connexion  with  the  iron  rapidly 
reduces  the  silver  sulphate  to  the  metallic  state,  the  reduced 
silver  retaining  the  heavy  compact  character  of  the  crystals. 
When  the  reaction  is  completed,  as  indicated  by  the  chlorine 
test,  the  liquid  is  discharged  into  E,  the  iron  sheets  are 
removed  and  the  silver  is  sweetened  either  in  the  same 
vessel,  P,  or  in  a  special  filtering  vessel  which  rests  on 
wheels  and  may  be  run  directly  to  the  hjdraulie  press. 

The  vat,  E,  is  the  great  reservoir  where  all  liquids  holding 
silver  sulphate  in  solution  are  collected ;  for  instance,  that 
from  sweetening  the  gold  and  from  washing  the  tools. 
Sheets  of  iron  here  precipitate  all  silver  and  copper,  and  the 
resulting  solution  of  ferrous  sulphate  is,  with  the  usual 
precautions,  discharged  into  the  sewer.  Occasionally  when 
copper  and  silver  have  accumulated  in  E  in  sufficient 
amount  the  mass  is  thrown  iato  I),  silver  sulphate  crystals 
are  added  and  sheet  copper  is  thrown  in,  instead  of  sheet 
iron.  There  results  a  hot,  neutral,  concentrated  solution  of 
copper  sulphate  which  may  be  run  at  once  into  a  crystallis- 
ing vat  for  the  separation  of  commercial  crystals  of  copper 
sulphate.  It  will  be  readily  understood,  of  course,  that  if 
there  should  be  any  advantage  in  manufacturing  that 
commercial  article,  besides  the  amount  prepared  as  described, 
which  represents  merely  the  copper  contained  in  the  bullion, 
copper  sheets  may  be  regularly  employed  for  reducing  the 
silver  sulphate  in  D.  The  author  trusts  that  the  practical 
refiner  will  recognise  that  the  manufacture  of  commercial 
copper  sulphate  is  thus  effected  in  a  more  rational  and 
economical  manner  than  by  the  present  method  of  evaporat- 
ing from  25°  B.  to  35°  B,  and  of  saturating  by  oxidised 
copper,  generally  in  a  very  incomplete  manner,  the  large 
amount  of  free  acid  left  from  the  refining  by  the  usual 
process.  However,  the  sale  of  copper  sulphate  is  but  rarely 
so  profitable  that  a  refinery  should  not  gladly  dispense  with 
that  troublesome  and  bulky  manufacture,  especially  the 
government  establishments,  which,  besides  waste  much 
valuable  space  with  the  crystallising  vats. 

The  great  saving  in  sulphuric  acid,  amounting  to  about 
50  per  cent,  of  the  present  consumption,  has  already  been 
pointed  out.  Another  advantage  the  author  merely  mentions, 
namely,  the  easier  condensation  of  the  sulphurous  fumes  in 
refineries  situated  in  cities,  because  the  larger  amount  of 
acid  available  for  dissolving,  greatly  facilitates  working  and 
makes  the  usual  frequent  admission  of  air  into  the  refining 
pot  for  the   purpose  of   stirring  and   testing  unnecessary. 

The  more  air  is  excluded  from  the  refining  fumes  the 
easier  they  can  be  condensed. 

Work  may  be  carried  on  continuously,  the  vessels  C  and 
11  being  empty  by  the  time  a  new  solution  is  finished  in 
A  A.  Thus,  the  plant  shown  in  the  diagram,  covering  26  ft. 
by  16  ft.,  allows  the  refining  of  40,000  ounces  of  fine  silver 
iii  24  hours  ;  that  is,  four  charges  iu  A  A  of  800  pounds 
each. 


;;7j 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        :  April  30,  ism. 


The  Nickel  and  Copper  Deposits  of  Sudbury,  Canada. 

Robert   lt.ll.     Bull.  Geolog.  Soc.  Amer.  February  1891 ; 

Rng.  and  Mining  J.  1891,  : 
'I'm    nickel   and   «p[i|»t   district   of  Sudbury,  Ontario,   i- 

sitnated  in  il our-.-  of  the  best  known  ami  perhaps  the 

longest  lluronian  bell  in  Canada.     Beginning  in  tin-  west, 

tin-  general  northerly  1 idary  of  this  great  belt  commence  - 

at  tin'  promontory  of  Namainse  on  tin-  east  side  of  Lake 
Superior,  ami  runs  approximately  parallel  t<>  the  -More  of 
that  lake,  tl»-  St.  Mary's  River  ami  tin-  north  Bhore  of  Lake 

II n  a-  hi  a-  Spanish  River,  leai  ing  a  border  of  lluronian 

rocks  of  \ar\iriL-  width  between  the  water  ami  the  Laurentian 
nnclens  to  the  north.  Near  Spanish  River  the  dividing  line 
between  tin-  two  bj  stems  turns  inland  ami  run-  north-easterly 
nearly  to  Lake  Wahnapitae,  whence  it  trends  northward  ami 
north-westward  till  it  gains  a  point  lying  north-east  of 
Michipicoten  on  Lake  Superior,  thus  almost  surrounding  a 
large  elliptical  ana  of  Laurentian  rocks. 

The  stratified  lluronian  rock-  ami  also  the  gneiss  ami 
quartz-syenite  of  the  Sudbury  district  are  traversed  by  dj  kes 
of  grey,  coarsely  crystalline  diabase,  which  an-  ofteu  large 
ami  can  be  traced  for  considerable  distances.  Their 
commonest  course  i-  about  west-north-west.  They  all  have 
the  same  physical  characters  and  appear  to  he  of  identical 
composition.  The  sound,  fresh  rock  i-  extremely  tough, 
hut  the  exposed  surfaces  disintegrate  easily  under  the 
weather  into  brown,  crumbling  debris,  especially  along  the 
joint-planes  and  at  their  angles.  The  onter  portions  of  the 
masses,  thus  separated,  scale  off  concentrically,  so  that  they 
become  rounded  ami  boulder  like.  These  dykes  apparently 
play  an  important  part  in  the  economic  geology  of  the 
district. 

Referring  to  tin-  nickel  ami  copper  ores  for  which  this 
district  i-  becoming  famous,  there  i-  much  uniformity,  hoth 
a-  to  characters  ami  the  conditions  andi  r  w  bich  they  occur. 
'II,,-.-  deposits  are  not  confined  to  the  undoubted  lluronian 
roek-,  hut  aie  equally  abundant  within  the  gneiss  ami 
quartz-syenite  area-,  ami  may  he  said  to  he  connected  with 
a  certain  geographical  ana  rather  than  with  a  single 
geological  horizon.  The  on-  consists  in  all  cases  of  a  mixture 
of  ehaleo].\  rite  ami  nickeliferous  pyrrhotite.  The  area 
over  which  it  ha-  l.eeii  found  up  to  the  present  time  extends 

from  the  Wallace    mine,  on    Lake  Huron,  in    the    vicinity  of 

l.a  Cloche,  north-eastward  to  the  north  Bide  of  Lake 
Wahnapit.c,  a  distance  of  about  To  mile-,  ami  from  the 
south  eastei  a  boundary  of  the  lluronian  belt,  in  the  Sudbury 
district,  north-westward  to  the  limit-  of  the  Geneva  Lake 
outlier,  a  distance  of  about  50  miles. 

hi.    investigal -   ol    the   writer   in   tlii-  district  have 

shown  that  the  combined  nickel  ami  copper  on-  is  found  on 
or  ne. H  certain  lines  of  contact  between  diorite,  ami  gneiss 
or  quart!  syenite,  leu  onlj  at  certain  points  on  these  lines, 
tlie  concentration  of  the  ore  at  one  place  more  than  another 
being  proboblj  caused  bj  the  int.  rsi  ction  of  the  ore-bearing 
belts  eithi  i  bj  one  of  the  diabase  dykes  above  described  or 

el-e    from    the    |  .i  in  - 1 1  i  ii^-in    or    perhaps    from    a    tran-vei-. 

disturbs •    the   belt     'II .■   seems    to   have  been 

derived  in  all  cases  from  the  diorite,  hut  for  some  reason  the 
proximity  ol  'he  gneiss  or  quartz-syenite  nppears  to  he  also 
Favourable  for  the  production  ••<  large  deposits. 

1 1 1.  dioritic  «ail  rocks  on  either  side  and  also  the  included 
boulders  and  even  tbi  nmallct  fragments  are  often  thickly 
impregnated   with  disseminated   grains  and  patches  of  all 

es,  both  of  pyrrhotite  and  chalcopyrite.  These  spots  ol 
.ne  have  usually  rounded  outlines  iu  cross  section  ami 
approach  Bpherical  and  ovate  forms.  The  two  sulphides 
mai  occur  Bide  bj  side  in  the  same  isolated  kernels  :  hut 
jusl  a-  frequi  ntlj  the  latter  consist  of  one  or  the  other  alone, 
although  in  Bttch  cases  the  -am.-  rock  section  may  contain 
a-  manv  oi  the  one  kind  as  the  other,  and  all  indisci  imiuately 
mingled  together. 

Numerous  analyses  of  the  ores  have  shown  that  the 
nickel  is  confined  to  the  pyrrhotite,  in  which  it  i-  present  in 
the  proportion  of  aboul  l  pet  c<  nl  la  S  per  cent. 


PATENT. 

Improvements  in  Machinery  fur  the  P  induct  inn  of  Sheets 
direct  from  Molten  Metal  m-  Glass.  ('.  M.  Pielsticker, 
London.     Eng.  Pat  GtG-l,  April  28,  1890.     id. 

The  present  practice  in  making  metal  Bheets  i-  to  east 
ingots  ..r  slabs  ami  then  reduce  these  by  repeated  rollings 
ami  reheating.  Attempt-  nave  been  previously  made  to 
produce  Bheets  directly  from  molten  metal  by  pouring  the 
metal:  (1)  between  two  revolving  rollers:  or  c2)  between 
a  revolving  wheel  ami  the  surface  of  an  enclosing  fixed 
semi-circular  segment  By  these  means  none  but  very- 
thin  plates  could  he  satisfactorily  produced.  In  tins 
invention  the  machinery  consists  of  a  huge  receiving  roller 
of  .",  ft.  diameter  more  or  less,  ami  of  a  length  equal  to 
that  of  the  plate  to  he  produced.  With  this  are  combined 
small  forming  rollers  arranged  in  succession  part  way 
round  the  periphery  of  the  large  roller,  ami  revolving  at 
the  same  rate  as  the  large    roller.      The  rollers  cat!  he  coole.i 

by  a  current  of  water  circulating  through  them.  I  he 
molten  metal   flows    on    to   the    surface    ol    the    large   roller 

ami   i-  prevented  t i  escaping  sideways  by  flanges  with 

which  the  large  roller  is  provided.    These  flanges  embrace 

the  small    rollers    ami    are  of    a  depth    greater    than    that  of 

the  thickest  plate  which  it  i-  proposed  to  roll.  The  distance 
between  the  large  roller  ami  the  -mall  rollers  can  he 
adjusted  according  to  the  desired  thickness  of  the  plate. 
When  dealing  with   metals  of  hie),  melting  point.  Bucfa  as 

steel,   the    first    -mall   roller   i-   made  of  refractory   material 

ami  i-  heated   from    inside   by  the  flame  of  a  blow-pipe. 

The  rollers  an-  coated  with  plumbago  or  other  material 
to  prevent   adhesion   to  the   molten   metal.     In   the  ease  of 

of    high    inciting   point    the    machine    i-    fc.l    direct 
from  a    turn. ice    divided    into   two    compartment-    hv  a  wall 

or  bridge  in  which  is  a  -topper  which  can  bi  operated  -•> 
a-  to  regulate  the  flow  of  metal.     When  applied  to  forming 

sheets  of  class,  the  rollers  should  he  wanned  by  a  blow- 
pipe name  a-  above  described,  and  the  sheet  of  ela-s 
stretched  and  annealed  a-  it  leaves  the  last  roller. — V.  t '. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Edison's  Electricity  Meter.     Eleotr.  Rev.  28,  1 '*• 

I  in       o it     ol     electrolytic    g,.     evolved     from    acidulated 

water   i-    measured   by   mean-  of  a  suitable  form  <.t    gas 

meter.       The    acidulated    water    i-    contained    iu    a    elo-cd 

vessel,  the  level  being  kept  constant  by  a  syphon  tube  from 
a  r  servoit  which  is  kept  full  by  the  action  of  a  trap. — V. C. 


Tin  Chemistry  of  Secondary  Cells.  Ayrton,  Lamb,  Smith, 
and  Robertson.  Journ.  Inst.  Rlectrical  Engineers,  19, 
659*— 74  7 . 

Tin  investigation  carried  out  bj  the  above  author-  included 

chemical    aualy-e-    of    plu^s    taken   from    the    positive    ami 

negative  plat.-  of  E.P.S  cells  of  the  ]s»s  type  at  all  stages 
of  charge  and  discharge.  The  potential  differences  were 
al-..  measured,  as  well  a-  the  resistance  of  the  cell  itself 

and  of  the  lugs. 

II.    results  of   the  chemical    examination   are   a-  follows. 

At  end  of  chare,  and  at  beginning  of  discharge  the  com- 
position "t  the  positive  plugs  were  practically  the  same 
a-  that  of  pun-  I'lit  I.,  tin  the  negative  plugs  the  sulphate 
decreased  during  the  process  of  charging  until  at  the  end 
of   the  charging   there   was   practically   nothing   but   pure 

lead.     With   the    re val   of   the    la-t    traces  of  sulphate 

then-  wa-  a  rapid  rise  in  potential  difference.  Daring 
discharge  the  amount  ol  sulphate  increased,  ami  towards 
the  end  ..I  discharge  there  wa-  decided  evidence  of 
peroxide the   negative   plat,-.     On  the   positive   plate 
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the  particles  of  peroxide  very  soon  get  coated  during 
discharge  with  a  layer  of  lead  sulphate,  which  protects 
the  peroxide  from  further  action.  A  large  proportion  of 
active  material  still  remains  at  the  end  of  the  discharge. 
The  loose  powdery  surface  of  the  positive  plate  seems  to 
become  completely  converted  to  lead  sulphate.  When 
the  peroxide  in  the  surface  of  the  plate  falls  to  about 
31  per  cent,  the  cell  loses  its  E.M.F.  verj-  rapidly,  owing 
to  the  inactive  layer  of  sulphate  impeding  the  action  of 
the  sulphuric  acid  on  the  active  material  behind  it,  and 
also  to  the  formation  of  peroxide  on  the  negatives.  The 
diffusivity  of  the  acid  is  decreasing,  and  it  has  to  penetrate 
further  into  the  plate  to  find  active  material.  When  the 
whole  of  the  paste  approaches  this  composition  of  31  per 
cent,  of  peroxide,  the  cell  loses  its  E.M.F.  entirely. 

On  the  whole  the  rate  of  chemical  action  at  the  top  of 
the  plates  is  greater  than  at  the  bottom ;  this  distribution 
apparently  depending  on  difference  of  current  density. 

With  regard  to  the  formation  of  PbO.,  on  the  negative 
plate,  Gladstone  and  Tribe  have  already  pointed  out  that 
once  it  is  formed  more  rapidly  than  it  is  reduced,  the  two 
plates  must  rapidly  approach  electrical  equilibrium  ;  that 
when  the  circuit  is  broken  local  action  can  alone  take  place, 
and  this  will  reduce  the  peroxide  on  the  negative  plate. 
On  making  the  circuit  again  the  cell  gives  a  current ;  and 
in  this  way  Gladstone  and  Tribe  account  for  the  resuscitating 
power  of  the  cell,  as  well  as  for  the  rise  of  E.M.F.  on 
breaking  the  discharged  circuit. 

With  regard  to  the  resistance  of  the  cells  it  was  found  that 
about  one-seventh  of  the  whole  mean  resistance  of  these 
accumulators  is  that  of  the  lead  lugs.  Further,  that  if  the 
contacts  between  the  lugs  of  successive  cells  be  allowed  to 
become  dirty  by  acid  spray  falling  on  them,  the  resistance 
of  the  accumulator  when  joined  up  in  series  may  be 
increased  by  as  much  as  25  per  cent.  Hence  it  is  well  that 
accumulators  which  are  to  remain  joined  up  for  a  long 
period  should  have  the  adjacent  lugs  fused  together ;  and 
further,  it  is  recommended  that  the  lugs  should  be  made  of 
greater  cross-section  than  is  generally  the  case. 

Construction  and  "Forming"  of  E. P. S.  Plates. — The 
positive  plates  contain  about  48  per  cent,  more  peroxide 
than  is  required  to  be  converted  to  sulphate  in  the  discharge. 
This  appears  to  be  necessary  (1)  because,  if  completely 
"  formed,"  the  positive  plate  would  be  liable  to  fall  to 
pieces ;  and  (2)  on  account  of  the  coating  of  the  peroxide 
with  sulphate,  which  prevents  part  of  the  peroxide  from 
entering  into  the  chemical  reaction. 

With  regard  to  the  process  of  "  forming "  Ayrton  gave 
the  following  method  as  that  of  the  E.P.S.  Company. 
Mr.  King,  of  the  E.P.S.  Company,  does  not  acknowledge  the 
accuracy  of  the  data. 

Positive  Plates,  8|  in.  by  7^  in.  by  j  in.  Two  amperes 
per  plate,  or    028  ampere  per  sq.  in.  sent  for  18  hours. 

Negative  Plates,  9  in.  by  9f  in.  by  -^  in.  One-and-a-half 
to  two  amperes  per  plate,  i.e.,  -017  to  023  amperes  per 
sq.  in.  for  120  hours. 

Efficiency  of  E.P.S.  Accumulators  was  dealt  with  also  in 
a  previous  paper  by  the  same  authors  (read  at  July  meeting 
of  the  Institution).  It  was  found  that  if  charged  with 
9  amperes  and  discharged  with  10  a  number  of  times 
without  intermission  between  1  ■  8  and  2  ■  4  volts  per  cell,  till 
a  "  steady  state  "  is  reached,  the  quantity  efficiency  is  about 
97  per  cent.,  and  the  energy  efficiency  87.  In  the  course  of 
the  discussion  Sir  David  Salomons  advocated  as  ultimately 
economical  the  practice  of  using  a  larger  battery  for  given 
work  than  would  be  indicated  by  the  maker's  statements. 
In  this  way  the  efficiency  may  be  increased,  e.g.,  from 
70  per  cent,  to  80  or  85  per  cent.,  and  hence  a  greater 
economy  in  daily  working,  which  more  than  outweighs  the 
difference  in  first  cost.  This  principle,  however,  as  was 
pointed  out  bj'  Mr.  Frazer,  cannot  be  applied  to  the  case  of 
electric  traction,  since  the  tveight  of  the  accumulator  has  to 
be  considered. 

From  their  investigation  of  the  relation  between  resistance 
and  distance  apart  of  the  plates  the  authors  conclude  that 
the  resistance  of  an  aceumulatar  takes  the  form — 

p  +  Id 


where  p  is  a  constant  for  a  particular  cell  depending  on 
resistance  of  the  plates  themselves,  &c,  /  is  a  constant 
depending  on  the  area  of  the  plates,  the  temperature,  and 
density  of  the  liquid,  &c,  and  d  is  the  distance  between 
the  plates. — V.  C. 

Dry  Elements.     Elecktrotech.  Zeits.  U   31. 

A  series  of  experiments  on  the  comparative  merits  of  six 
different  dry  elements  was  conducted  in  the  physical 
laboratory  of  the  Munich  University  during  1889 — 90. 
The  elements  examined  were  those  of  Hellesen,  Bender, 
Thor,  Gassner,  Jenisch,  and  Wolfschmidt.  The  following 
points  were  investigated: — (1.)  Change  of  E.M.F.  on  open 
circuit.  (2.)  Variation  of  E.M.F.  with  temperature.  (3.) 
Determination  of  internal  resistance.  (4.)  Fall  of  E.M.F. 
on  closed  circuit  and  recovery  on  open  circuit.  As  the 
result  of  these  trials  it  was  found  that  the  Hellesen's  and 
Bender's  elements  were  the  best.  Of  these  two  Hellesen's 
has  less  polarisation  and  smaller  internal  resistance.  After 
long  working,  however,  Bender's  recovers  better.  Thor's 
and  Gassner's  stand  to  each  other  in  a  similar  relationship. 
Jenisch's  and  Wolfschmidt's  elements  are  only  suitable  for 
use  in  cases  where  the  circuit  is  only  closed  for  a  shon 
time.  This  investigation  possesses  considerable  interest 
since  a  good  dry  battery  is  a  desideratum  for  telegraphic 
and  telephonic  work,  as  well  as  for  houses  fitted  with  electric 
bells.— V.  C. 

Preservation  of  Accumulators.     G.  Rous.     Electr.  Eug.  7, 
181. 

Experiments  to  determine  the  conditions  under  which 
accumulators  best  preserve  their  charges  when  left  un- 
worked.  The  liquid  was  covered  with  paraffin  wax  with  a 
small  hole  to  allow  the  gas  generated  in  charging  to  escape. 
The  cells  are  of  glass  and  are  charged  on  oil  insulators.  It 
is  important  to  charge  to  saturation.  Two  Julien  accumu- 
lators treated  in  the  above  manner  only  lost  6  per  cent,  of 
their  charges  when  left  to  themselves  for  2i  months. — V.  C. 


Influence  of  Hardening  Steel  -upon   its  Electrical   Jiesist- 

ance.  H.  Le  Chatelier.  Coinpt.  Kend.  112,  40—43. 
The  process  of  hardening  steel  modifies  both  its  chemical 
condition  and  ultimate  structure,  and  the  alteration  caused 
by  each  of  these  two  orders  of  phenomena  must  be  carefully 
distinguished  from  that  produced  by  the  other.  Osmond 
has  already  studied  this  question  and  has  taken  advantage 
of  the  alterations  of  the  properties  of  the  carbon  in  steel 
to  characterise  the  chemical  condition  of  the  metal. 
Chatelier  has  now  adopted  the  measurement  of  its  electrical 
resistance  as  a  method  of  greater  precision  for  the  same 
end.  His  experiments  were  carried  out  on  wires  100  mm. 
long  and  2  mm.  in  diameter.  The  following  table  shows 
the  electrical  resistance  and  content  of  carbon  of  the 
specimens  used: — 




I.              II. 

HI. 

IV. 

Resistance  calculated  lor 

a  wire  1,000  umi.x  l  mm. 

0-19 
0'085 

IV  25 
0-435 

0-27 
0-67 

8-22 
0"88 

*  u 

( =  ohm )  i 

n  original. 

On  hardening  the  steel  at  different  temperatures  it  was 
found  that  a  change  of  state  indicated  by  a  sudden  increase 
in  electrical  resistance  occurred  at  a  point  identical  with 
that  at  which  the  transformation  of  carbon  takes  place. 
viz.,  at  730°  C,  thus  confirming  one  of  Osmond's  main 
conclusions. 

On  annealing  the  steel  the  resistance  falls  again  in  a 
manner  corresponding  to  the  change  observed  in  other 
physical  properties  of  the  metal.  The  author  considers  the 
method  likely  to  be  useful  in  further  research.— B.  B. 
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PATENTS. 

Improvements  in  Secondary  Butteries 
Elements  therefor.  W.  P.  Thompson, 
"The  Gibson  Electric  Company  of 
Prance.     Eng.  Pat.  2091,  February  8,  1 

Tut.  plates  arc  in  the  Bhape  oi  K-n<l  trays 
ami  are  placed  horizontally  in  the  cells. 
the   tr.ivs  are   perforated  obliquely  with 
holes.     The    active   material   covers    the 
perforations. —  E.  T. 


and  Plates  or 
London.  From 
Europe,"   Paris, 

890.     »d. 

with  a  slight  rim, 
The  bottoms  of 
numerous    small 

tray  and  tills  the 


Improvements   in   Secondary    Batteries.      E.  T.  Mackrill, 

Aylesbury.     Eng.  Pat.  'J84:>,  February  81,  1890.     -id. 
Sm  u  i  balls  or  pellets  of  wax,  or  other  Bubstance  unaffected 
b\  the  acid  of  the  cells,  are  floated  upon  the  surface  of  the 
electrolyte  in  order  to  prevent  spraying  as  the  bubbles  rise 
to  the  Burface  daring  overcharging. — E.  T. 


Improvements  in  and  relating  to  and  in  the  Manufacture  of 

Electrii  Secondary  Cells.    A.  M.  F.  Laurent-Cely, Paris, 

France,  and  J.  A.   Timmis,  London.      Eng.  l'at.  2945, 

February  84,  1890.     lit/. 

( 'ni.oKMiK    of    lead    i-    melted    in    B    closed   furnace,  and  a 

certain  proportion   of  pure    zinc  added.     Pastilles   of   any 

desired  shape  are  cast  of  this  mixture  in  suitable  moulds 

These    pastilles    are    then     purified    from     any    oxide — the 

presence  oi  which,  the    inventors  claim,  is  al st  entirely 

prevented  by  tlii-  method  of  working — by  treatment  with 
hydrochloric  acid,  and  are  then  washed  with  water.  To 
oxidise  the  pellets  thej  are  placed  on  plater,  of  zinc  in  water 
slightly  acidulated  with  hydrochloric  acid:  an  electrolytic 
action  is  set  up  which  reduces  them  to  porous  lead,  and  they 
are  then  oxidised  bj  exposure  to  the  air  at  temperatures 
rising  to  800  C.  Finally  a  grid  is  cast  round  the  pastilles 
and  the  plate  is  ready  for  electrolytic  formation  to  produce 
peroxide  of  lead 

For  the  other  plates,  the  pastilles  of  chloride  have  their 
grid  casl  round  them  before  reduction.  The  whole  plate  is 
then  coupled  to  line  plates  in  acidulated  water  until  the 
pastilles  an-  reduced  to  -] gy  lead. 

The  active  material  produced  in  this  way  is  -aid  to  be 
much  less  dense,  and  therefore  more  porous,  than  that 
produced  bj  ordinarj  processes;  to  have  a  larger  storage 
capacity  weight  for  weight,  and  greater  rates  of  charge  and 
discharge. 

The  plant  required  for  tin-  above  operations  i-  described 
and  illustrated  on  Beven  sheets  of  drawings. — E.  T. 


Improvements     in      Electrical      Storage      Batteries!    or 

Accumulator*.    11.11.  Lake.  London.     FromG.E.  Hatch, 
Cambridge,    I'.s.A.     Eng.   l'at.    19,155,   November    85, 

189a  i»l. 
Tiik  active  material  is  lodged  in  grooves  or  indentations  on 
each  side  of  poi.ms  plates — peroxide  on  one  nde,  spongy 
lead  on  the  other.  Thin  lead  is  placed  between  the  various 
porous  plates  to  make  contact  with  the  active  material  in  the 
latter,  and  the  whole  hound  together.  The  electrolyte  fills 
the  pores  of  the  porous  plates. — lv  T. 


Improvements  m  or  connected  with  the  Manufacture  of 
Secondary  Battery  Elements,  .1.  S.  Stevenson,  South 
Shields.  '  Eng.  Pal  3967,  March  18,  1890.  id. 
Bl  a  previous  patent  (11,890  of  IXK7;  this  Journal,  1888, 
.'.7'j  j  the  inventor  foi  ms  plate-  by  pouring  melted  lead  round 
pellets   of  active   material  uitable    mould.     In   the 

present  spi  ciflcation  methods  of  producing  these  pellet-  arc 

bed       \  layet  ol  active   terial    is    -pic. id  over  the 

I, I   a  die   and   by  hydraulic   pressure   i-   formed  into  a 

cake  with  grooves  running  along  and  across  it.  The  cake 
when  drj  can  be  broken  at  these  grooves  into  -mall  pellets 
a-  desired,     1     I 

Improvements    m    Electric    Batteries    ami    Lighters  for 

Vigors   ami  nihil    Purposes       l>    Robertson,  Glasgow. 

Eng.  l'at.  18,418,  Novembei  15,  1890.     r,,/. 
Iiu  improv,  ment-  are  to  prevent  -pilling  of  the  liquid,  to 
enable  'be  cell  easily  to  !*■  taken  to  pieces  to  be  recharged, 
and  to  give  an  ornamental  appearance   to   the  whole.    The 
batten  cell  is  in  ■<  metal  case,  the  current   i-  produced   by 

pressing  a  knob   and   thereby  ii rsing   the   /ine   in   the 

electrolyte  ;  on  r.  i.  knob  the  zinc  is  removed  from 

the  liquid  by  a  spring. — E.  T. 


XII. 


-FATS,   OILS,   AND  SOAP 
MANUFACTURE. 


Mineral  Lubricating  Oils  used  in  Italy.  V.  ViUavecchia 
and  (i.  1'abris.  Report  of  the  Central  Laboratory  ol'  the 
Italian  Customs  Department,  1891. 

See  under  XXIII.,  page  :!90. 


XIII— PAINTS.  PIGMENTS,  VARNISHES. 
AND  RESINS. 

PATENTS. 

I  Composition  suitable  for  Lining  Casks  and  like  Vessels 
and  for  Making  Screw  Stoppers  for  Untiles.  \V   Sinclair, 

lluli.    and    M.      .Mackay,     London.        Eng.     l'at.     1177, 
January  L'L'.  189(1.     id.  ' 

Tin  invention  is  intended  for  vessels  and  -topper-  used 
for  beers   ami    ales,   the  compound    not    affecting  or  being 

affected   b\   acid-  or  other  chemicals  contained  in  those 

liqUOrS.  The  ingredient-  arc  a-  follow-,  the  powdered  pipe 
clay  being  omitted    if   the  Composition  is    not    to  be  used  for 

moulding  stoppers :— Shellac,  4'  lb.:  rosin,  li  lb.;  wood 
carbon,  4  lb.;  powdered  clay.  4  lb.;  palm  wax,  |  lb. 
These  ingredients  are  agitated  with  l'  gal-,  of  methylated 

-pint,  which  "  amalgamates  all  of  them  into  a  Compound." 
Without  the  clay  the  compound  is  semi-liquid,  and  can  be 
run  or  brushed  over  the   surface   to   be    coated,  and   allowed 

to  dry.-    A.  ii.  I'.. 


Waterproofing  and  Preserving  Composition  fur  stum. 
Bricks,  also  fur  Plaster  and  Cement  Surfaces, 
\V.  Sinclair,  Hull,  and  M.  Mackay.  London.  Kng.  l'at. 
117S,  January  88,  1890.       1./. 

ONE    lb.    of  gum  "  damrner"   is    dissolved    in   1  gal.    of  hot 

turpentine  or  hot  mineral  spirit,  and  2  lb.  of  paraffin  wax 
added  The  paraffin  dissolves,  and  the  composition  when 
cold  can  he  brushed  on  to  the  surface  to  ]„■  waterproofed. 

Dirty  surfaces  should  be  tir-t  cleansed.    The  < ipound  i- 

kept  in  jars  carefully  corked.  —A.  <;.  B. 


Improvements     a 
Litharge  and 
Lille.  France. 


I     or     relating     to     the     Manufacture     nf 

lied  I., ad.    t;.  l.arrouv,  St.  Andre  Pes 
ling.  l'at.  8786,  March  10,  1890,     8,/. 

I\    the    pre-ent    method    of   making  red  lead,  the  metal   has 

lir-t    to  b nverted  into    litharge,  which  i-  then  wa-lied  to 

free  it  from  particle-  of  unoxidised  had,  and   finally 
in  boxes  for  7-'  hours  at  a   temperature  not  above  880  :  if 
the  litharge  i-  not  completely  converted  into  red  lead  by  the 
,  ud  oi  iin-  time  it  i-  replaced  in  the  furnace  and  heated  for 
I  1 1  hours. 


April  so,  1S91.]      THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKY. 


375 


By  this  invention  the  lead  or  litharge  is  converted  directly 
into  red  lead.  The  finely  powdered  lead  or  litharge  is  put 
on  iron  trays  contained  in  an  iron  case  ;  the  case  is  jacketed 
and  surrounded  by  superheated  steam.  The  whole  is 
situated  in  the  flue  of  the  furnace  which  superheats  the 
steam,  so  that  the  smoke  and  gases  from  the  grate  may 
surround  the  jacket  aud  serve  to  keep  up  its  temperature. 

The  following  advantages  are  claimed— (1)  the  regular 
and  certain  manufacture  of  red  lead  by  means  of  super- 
heated steam,  the  temperature  300° — 320°  being  obtainable 
with  precision  and  easily  maintained ;  (2)  considerable 
economy  of  fuel,  as  the  steam  requires  only  very  little  coal 
to  superheat  it,  and  in  this  condition  gives  up  very  easily 
the  heat  it  contains  ;  (3)  saving  of  time,  litharge  and  red 
lead  being  manufactured  by  this  process  in  at  most  a  quarter 
of  the  time  required  by  the  methods  hitherto  known.  Plans 
of  the  furnace  accompany  the  specification. — A.  G.  B. 


An  Implored  Furniture  Polish.     A.  McMillan,  Thornlie- 
bank.     Eng.  Pat.  4321,  March  19,  1890.     id. 

Tiik  following  ingredients  are  mixed  together  in  or  about 
the  proportions  given : — Linseed  oil,  1  gal. ;  butter  of 
antimony,  from  }  to  1  pint,  as  desired ;  spirits  of  wine, 
|  pint ;  white  vinegar,  1  quart ;  "  gum  cassia,  a  few  ounces." 

—A.  G.  B. 


XIV.-TANNING,  LEATHER,  GLUE,    AND 
SIZE. 

PATENT. 

Art  Improred  Leather  Finishing  Machine.  W.  W.  Horn, 
London.  From  G.  W.  Lennox,  Havenhill,  U.S.A.  Eng. 
l'at.  15,286,  September  26,  1890.     Sd. 

Leather,  after  having  been  blacked,  has  to  be  treated 
with  a  "  seasoning  solution  "  consisting  of  "  red  aniline  dye, 
blood  albumen,  extract  of  logwood,  milk,  and  water  "to 
"  set "  -the  black  colour,  and  enable  the  leather  to  be 
polished  afterwards.  The  "  seasoning  solution  "  has  to  be 
well  rubbed  in,  and  hitherto  this  has  been  done  by  hand. 

In  the  machine  patented  the  leather  is  stretched  on  a 
table  capable  of  universal  motion,  and  pressed  against  a 
padded  roller  fed  with  the  solution  with  which  it  is  to  be 
treated ;  the  solution  is  contained  in  an  overhead  reservoir, 
and  is  kept  agitated  by  a  set  of  rotating  blades.  In  order 
to  enhance  the  ease  with  which  the  table  is  moved  so  as  to 
present  every  portion  of  the  area  of  the  leather  to  the  action 
of  the  roller,  the  grip  of  the  latter  on  the  leather  tending  to 
oppose  displacement  of  the  plate  is  neutralised  by  suitable 
counterweights.  Splashers  and  a  drip  trough  shield  the 
leather  from  anv  surplus  solution  that  micht  fall  upon  it. 

— B.  B. 


XV  -MANURES,  Etc. 

The  Noxious  Vapours  of  Manure  Works. 
See  pages  338—340. 


J.  Morrison. 


Agricultural    Value    of  Ammonium   Salts.       P.    Wagner. 

J.  f.  Gasbeleuchtung,  33,  660—662. 
The  author  being  commissioned  to  investigate  the  efficiency 
of  nitrogen  in  ammonium  sulphate   and   in  Chili  saltpetre 
on  different  soils  and  also  to  inquire  to  what  extent,  in  what 
direction  and  upon  what  soils  the  efficiency  of  ammonium 


sulphate  as  a  manure  can  be  raised  by  simultaneous  applica- 
tions of  lime  or  marl  or  "  Thomas  "  slag,  instituted  numerous 
field  and  pot  experiments.  The  former,  under  the  control  of 
Miircker,  have  indicated  that  the  action  of  ammonium 
sulphate  on  barley,  oats,  and  sugar  beet  can  be  augmented 
by  simultaneous  calcareous  manurings,  a  point  confirmed 
by  the  author's  experiments,  especially  as  regards  soils 
deficient  in  lime.  In  such  cases,  even  when  lime,  either 
alone  or  when  used  with  nitrate,  has  little  or  no  action  ;  its 
beneficial  effect  with  ammonium  salts  is,  nevertheless, 
manifest.  Miircker's  experiments  also  show  that,  on  an 
average,  ammoniacal  nitrogen  is  less  active  than  nitric 
nitrogen,  this  being  more  marked  with  barley,  potatoes,  and 
sugar  beet.  The  author  has  also  confirmed  this  view  for 
certain  soils,  and,  attributing  the  inactivity  of  ammoniacal 
nitrogen  to  the  lack  of  fixed  bases  in  ammoniacal  manures, 
asserts  rightly  that  the  soil  should  contain  lime  and  also 
potash,  or  potash  and  soda,  in  sufficient  quantity,  if  ammo- 
nium salts  are  to  work  efficiently,  therefore  he  recommends 
the  use  of  lime,  Stassfurt  salts— in  fact,  mineral  along  with 
the  ammoniacal  manures.  The  sulphuric  acid  in  the 
ammonium  salts  is  not  regarded  as  the  injurious  agent. 

—I).  A.  L. 


PATENT. 
Improvements    in    Fertilising    Compounds    or  Fertilisers. 
J.    Patterson,    Philadelphia,    I'.S.A.     Eng.    Pat.    16,793, 
October  21,  1890.     6d. 

Twelve  hundred  pounds  of  unslaked  lime,  1,200  1b.  of 
powdered  gypsum,  3,150  lb.  of  powdered  "rotten  rock," 
4,000  1b.  of  "muck  or  common  bog  deposit,"  300  lb.  of 
sulphate  of  iron,  and  150  lb.  of  salt,  are  mixed,  the  last  two 
ingredients  being  previously  dissolved  in  water.  More 
water  is  then  added,  in  sufficient  quantity  to  slake  the 
lime,  aud  the  mixture  allowed  to  remain  under  cover  from 
3  —6  months.  (By  "  rotten  rock  "  is  meant  "  rock  which  is 
decomposed  or  partially  decomposed.")  The  proportions 
may  be  varied.  The  substance  thus  prepared  is  said  to 
be  a  valuable  fertiliser. — B.  B. 


XVI.-SUGAR,  STARCH.   GUM,  Etc. 

Further  Experiments  on  the  Introduction  of  Home-drown 
Sugar.     G.  Schack-Sommer. 

See  pages  318—326. 


dummy   Exudation  from    Beetroots.     E.  O.  v.  Lippmann. 

Ber.  23,  3564—3566. 
The  author  observed  a  gummy  exudation  from  some  of  the 
larger  but  unripe  roots — used  as  test  samples — which 
had  been  stored,  wrapped  in  paper,  in  a  room.  The  sub- 
stance, which  could  be  easily  detached  from  the  roots, 
formed  brittle,  faintly  yellow,  transparent  drops,  possessing 
neither  taste  nor  smell,  and  resembled  ordinary  gum.  It 
was  insoluble  in  cold  water  and  in  alcohol,  and  evolved  on 
burning  the  odour  characteristic  of  carbohydrates,  leaving 
only  a  trace  of  ash,  which  consisted  principally  of  lime. 
Alkalis  slowly  dissolved  it  on  heating,  but  from  the  neutra- 
lised solution  it  was  reprecipitated  by  alcohol  in  a  form 
which  dissolved  by  digestion  with  water,  to  a  neutral  solu- 
tion having  a  dextro-rotation.  The  amount  of  the  latter 
was  not  ascertained,  as  the  solution  was  not  clear,  and  the 
quantity  of  material  was  insufficient  for  further  determina- 
tions. The  crude  substance  gave  numbers  on  analysis 
agreeing,  when  corrected  for  ash,  with  the  empirical 
formula  CnHodO,,,.  It  also  yielded  furfuraldehyde,  cor- 
responding to  8  84  per  cent,  of  furfuramide,  on  distillation 
with  sulphuric  acid,  and  mucic  acid  41 '83  per  cent,  on 
oxidation  with  nitric  acid. 
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By  prolonged  beating  on  the  water-bath  with  dilute  sul- 
phuric  acid,  the  compound  was  bydrolysed,  arabinose  ami 
galactose,  both  of  which  were  isolated  and  identified,  being 
apparently  the  sole  products.  It  would,  therefore,  seem  to 
be  a  mixed  anhydride  of  these  tw  i  sugars,  a  view  in  harmony 
both  with  the  above  formula  and  also  with  the  amounts  of 
furfuramide  and  much*  acid  which  the  compound  yields, 
although  as  a  gam,  its  molecule  is  probably  more  complex. 
These  statements  can  only  be  regarded  as  provisional,  as 
sufficient  material  was  not  available  to  even  establish  the 
individuality  of  the  Bubstance.  The  author  has  not  suc- 
ceeded in  separating  the  substance  from  beetroots  subse- 
quently experimented  with,  either  by  allowing  them  simply 
to  remain  aside  as  before,  or  by  puncturing  the  tissues  \  it 
thi  i'  Fore  seems  to  be  a  chance  product.— A.  R.  L. 


<  1,1  the  Influena  oj  Some  Inorganic  Suits  on  the  Specifii 
Rotatory  Power  of  Cane  Sugar.  K.  Farnsteiner.  Ber, 
23,  3570—8578. 
Three  series  of  experiments  were  made.  In  the  first,  the 
weights  of  Bugar  and  water  were  constant,  whilst  that  of  the 
salt  was  varied  ;  in  the  second,  the  weights  of  the  salt  and 
water  were  constant,  whilst  that  of  the  Bugar  was  varied;  and 
in  the  third,  the  weights  of  the  sugar  and  salt  were  constant. 
whilst  that  of  the  water  was  varied. 

In  preparing  the  solution,  the  amount  of  salt  used  was 
dependent  mi  it-  properties.  All  the  bodies  were  weighed, 
except  in  the  cast  of  hygroscopic  salts,  in  which  cases  the 
solution  was  analysed.  The  observations  of  the  optical 
activity  were  made  with  a  half-shadow  instrument  with  a 
quartz-wedge  compensation  and  a  Ventzke  sugar  scale  (one 
scale  division  with  a  gas  flame  =  0*3465  of  a  degree, 
according  In  l.andolt,  Sit/.uiigslier  der  Akad.  d.  Wissensch. 
/ii   Berlin,   1887,  48)-    The  determinations  of  the  density 

mii.I    optical    activity    were    made  at     1 7 '  ,"i     C,    the   density 

being  calculated  taking  water  at  I   C.  as  unity. 
IM.ii     I. 

1  1 1 1 ,  i  ,,i    Increasing  Amounts   of  Salts  whilst  tiik 
Proportion  of  Sugar  to  Water  remains  Constant. 


Purls  hj  Weight  ">1 
Suit  to  1  part  by  ,- 

Salt.  W<  ight  hi  SuL-ur        Density 

I  s  r.i:;  parts  i>* 

Weight  "I  Water. 

I      


[•]. 


o-ooo 

liii'ii 

i-.il  71 

H  1       

i  070 
S'SOT 

1-1080 
1*2693 

04*31 

ii.'  J I 

s*!hs 

1-3075 

H1I7 

0-035 

1  12118 

ll.V  11 

1-710 

1-1778 

04-60 

via 

fjls:, 

03-50 

1-20*3 

11.1'  11 

Cat  l 

08  -23 

1-105 

03'  15 

6-330 

05*00 

5*070 

I- 1085 

00*35 

. 

07-88 

1-400 

1-1678 

85'  in 

Bat  i 

04*68 

i;t't 

1*8597 

SS'74 

0*054 

1-1871 

1   --••'.77 

Table  II. 

Rffect  of  Vakvim;  tiik  Amount  of  Water  whilst  tiik 
Proportion  of  Sugar  to  Salt  remains  Constant. 


Salt. 


IV,, portion 
,,f  Sugar  to 

Salt. 


Proportion 

uf  Supir  to 

Water. 


,'"' 


[•]. 


Mgt  I, 


cacij.. 


SrClj  ... 


1  :  1*S30 


1    1*090 


Bal 


1  :  3' is.' 

1*  30.10 

64*31 

liil'.i 

1  ■  2669 

88*11 

5'195 

1'2103 

8*  7:,  t 

11700 

64*64 

13*506 

1*6928 

29'  134 

l'OWl 

66*12 

t  :  2*996 

r-.'7'.ii 

63*61 

6*088 

11010 

ill  198 

1  :  3* 132 

1*8178 

61*16 

3*949 

1*2663 

171 '.Ml 

6*365 

1-1793 

85*83 

1 1 '  195 

riosi 

63-90 

17*466 

1-0713 

66*52 

1  :  1( '  1.1.1 

1  8130 

86*98 

vim 

1*2178 

86  ns 

s--.uk; 

1*1414 

13*603 

i  0391 

66*87 

27*645 

1-0467 

,;,,  i. 

I'U.I.K     III. 

I  mi,  i  in-  \'  vis  vi  si.  toe  Amount  of  Sugar  whilst  Tin 
Proportion  oi   Sali  to  Water  remains  Constant. 


Iimi  purls 

i,\  \\  eight  "f 

Uagnesium 

i  hloriue  Solution 

contain  tho 
t.,n,,w  mir  Parts  by 
Weight  ol  HgCI,. 

i  Part  by  Weigh! 

n[  Sugar  is 

Dissolved  in  Hie 

following  I'mi, 

In  \v,.lt-lii  ,,i 

Mamesium 

Chloi  idc  Solut 

,»-■■ 

w. 

r 

0*936 

1 '  125 1 

61*36 

i  510 

l*89» 

lll'T'.i 

1*841 

:;■  161 

1*3813 
1*8436 

61*66 

ill'.-,:, 

8*911 

1*8149 

Ill'  1!' 

20  US 

1*3021 

ill  ".'7 

f 

0*987 

l-jgjj 

r.i-s..i 

B*BS             -! 

| 

8*848 
s  317 

1*1518 
1*1108 

06'  I'.i 
66*44 

1 

18*677 

1*0817 

66*80 

It  may  lie  noted  that  in  general  the  greater  the  amount  of 

Bait    present,  the  greater   is   the   specific   rotatorj    powen 

lowered,  and  that  oilier   things    being  equal    the  lowering    is 

greater  the  less  the  molecular  weight  ol   tho  ~alt  is,  that  is. 
the  depression   is   inversely  proportional  to  the  molecular 

weight.— A.    I..  S. 
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The  Reduction  of  Fruit-Sugar  {Leoulose).     E.   Fischer. 

Ber.  23,  3684-3687. 
( >.\  the  reduction  of  fruit-sugar  to  a  hexahydric  alcohol, 
the  carbon  atom  of  the  carbonyl  group  becomes  asymmetric. 
From  this  it  might  be  expected  that  two  stereo-isomeric 
alcohols  should  bo  formed  under  these  conditions,  which 
would  combine  to  form  a  third  body. 

This  is  the  ease  with  some  ketones,  as  for  example,  in 
the  conversion  of  pyrotartaric  acid  into  inactive  lactic  acid. 

Up  to  the  present  only  mannitol  has  been  obtained  by 
the  reduction  of  fruit-sugar,  and  it  appears  as  if  the  analogy 
did  not  hold  in  this  case  ;  this  however,  is  not  borne  out 
by  the  fact  that  mannonic  and  the  stereo-isomeric  gluconic 
acids  are  produced  by  the  action  of  hydrocyanic  acid  on 
arabinose,  a  fact  whieli  previously  led  Fischer  to  conclude 
that  these  acids  and  the  corresponding  sugars  and  alcohols 
contained  one  asymmetric  carbon  atom  in  the  right  and  left 
positions  respectively. 

If  this  be  true,  then  by  the  reduction  of  fruit-sugar, 
besides  mannitol,  a  second  stereo-isomeric  alcohol  might  he 
obtained  which  must  be  sorbitol,  corresponding  to  glucose. 

This  has  been  found  to  be  the  case.  A  10  per  cent, 
solution  of  crystallised  levulose  prepared  according  to 
Wohl's  method  (this  Journal,  1890,  958)  is  cooled  in  ice 
and  treated  with  2s  per  cent,  of  sodium  amalgam  with 
continued  shaking,  dilute  sulphuric  acid  is  added  from  time 
to  time  so  that  during  the  first  half  of  the  experiment  the 
solution  is  slightly  acid  and  subsequently  slightly  alkaline. 
After  about  six  hours  the  solution  only  slightly  reduces 
Fehling's  solution,  it  is  thus  just  neutralised  and  evaporated 
on  the  water-bath  until  a  large  crop  of  sodium  sulphate 
crystallises  out,  when  it  is  extracted  with  eight  times  its 
volume  of  absolute  alcohol;  ou  concentration  mannitol 
crystallises  out.  The  resultant  mass  is  extracted  with 
90  per  cent,  alcohol,  and  filtered  from  the  undissolved 
mannitol.  On  evaporation  there  remains  a  colourless 
syrup,  which  on  standing  a  few  days  partly  crystallises. 
This  is  impure  sorbitol :  it  is  best  purified  by  converting 
it  into  the  benzoic  aldehyde  compouud. 

This  compound  closely  resembles  the  corresponding  com- 
pouud from  natural  sorbitol.  Sorbitol  may  he  obtained 
from  it  which  is  in  all  respects  identical  with  the  natural 
body. 

The  two  alcohols,  sorbitol  and  mannitol,  formed  by  the 
reduction  of  fruit-sugars  appear  to  be  produced  in 
approximately  equal  quantities. 

Moth  the  alcohols  yielded  fruit-sugar  on  oxidation. 
The  reduction  of  fruit-sugar  is  the  second  reaction  of 
the  sugar  group  in  which  two  stereo-isomeric  bodies  are 
formed  which  do  not  combine  to  form  a  third  isomeric 
Body.  Wallach  (Ann.  252,  106)  obtained  from  Ucvoc 
limonene  -  nitrosochloride  by  piperidine,  two  isomeric 
nitrolamines,  which  most  probably  have  the  same 
structure  hut  have  a  different  optical  activity.  Dextro- 
liruonene-nitrosochloride  \  ields  two  similar  bodies,  each  of 
which  combines  with  one  of  the  kevo  derivatives  to  form  an 
inactive  dipentene  derivative.  This  may  possibly  be 
analogous  to  the  two  mannonic  and  the  two  gluconic  acids. 

—A.  L.  S. 


Synthesis   of  a  New  Glucobiose.     F.  Fischer.     Iter.   23, 
3687—3691. 

Many  observers  have  obtained  carbohydrates  having  a 
high  molecular  weight  by  the  action  of  acids,  &c.  on 
glucose.  The  author  has  obtained  a  sugar,  the  properties 
of  which  show  it  to  be  analogously  constituted  to  maltose, 
hy  the  action  of  strong  hydrochloric  acid  on  glucose 
(dextrose).  He  proposes  to  call  it  iso-maltose.  Pure 
glucose  is  dissolved  in  four  times  its  weight  of  hydrochloric 
acid  (sp.gr.  119),  and  the  solution  allowed  to  stand  for 
lj  hours  at  10° — 153C.  Ten  times  its  weight  of  absolute 
alcohol  is  added  to  the  solution;  ou  the  addition  of  an 
excess  of  ether  the  clear  mother-liquor  yields  a  colourless, 
amorphous  precipitate,  which  is  filtered  out,  washed  with 
alcohol  and  ether  and  dried  ;  it  consists  of  a  mixture  of 
glucose,  iso-maltose,  and  other  bodies.  It  is  dis-i  Ived  iu 
water,  neutralised  with  soda  and  then  slightly  acidified  with 


acetic  acid  and  the  alcohol  and  ether  expelled  by  evaporation 
The  cooled  solution   is   fermented    with  beer  yeast,   which 

quickly  destroys  most  of  the  glucose. 

The  impure  solution  of  iso-maltose  thus  obtained  is 
heated  with  phenylhydrazine  acetate  for  about  one  hour  a 
little  glucosazone  is  precipitated,  the  hot  filtered  solution 
deposits  on  cooling  a  yellow  precipitate  which  is  filtered 
off;  on  further  heating  the  mother-liquor  more  glucosazone 
is  deposited  and  the  clear  solution  yields  a  further  precipi 
tate  on  cooling. 

The   precipitates    obtained   on    cooling 
recrystallisation   from    water.      2\  grms. 
which   is    iso-maltosazone,    are   obtained   i 
glucose.     The  yield  of  iso-maltose  is  much  greater,  as  there 
is  considerable  loss  in  the  various  operations. 

The  osazone  his  a  composition  corresponding  to  the 
formula  C^H^X,!  )„,  it  melts  at  150°_153'.  It  is 
soluble  in  hot  water,  and  differs  in  its  melting  point  and 
crystalline  form  from  maltosazone,  and  is  much  more 
soluble  in  hot  absolute  alcohol.  It  is  decomposed  by 
strong  hydrochloric  acid  in  the  same  way  as  other  osazoncs, 
yielding  phenylhydrazine  and  iso-maltosone.  When  heal  <l 
with  dilute  hydrochloric  acid,  isoinaltosone  yields  glucosonc 
and  glucose. 

The  condensation  of  glucose  may  also  be  effected  by  the 
action  of  a  concentrated  solution  of  phosphoric  acid. A.L.S. 


are  purified  by 
of  this  product, 
from    100   grms. 


Contributions  In  a  Knowledge  of  the  Pentaglucoses.     YV.  E. 

Stone.  Her.  23,3791— 3798. 
Tollkns  and  the  author  (Ann.  249,  2-7)  have  previously 
desenbed  a  method  for  the  estimation  of  the  pentaglucoses 
by  determining  the  amount  of  furfural  produced  when 
pentaglucoses  or  bodies  yielding  them  by  hydrolysis  are 
boiled  with  strong  acids. 

A  series  of  analyses  have  been  made  by  this  method.  The 
following  percentage  of  fiirfunuuide  were  obtained  :  — 

Per  Cent. 

Millet  hay :vzi 

"Timothy"  {Phleum  pratcnae  /,.)...  fi.s 

Wheat  straw i-ju 

Oats 2-oj) 

Maize L..S;, 

Clover  liny ]-,-,- 

Maize  spike  (without  tin-  corn) S'lfl 

Flour  from  the  whole  of  ditto nv.9 

Maize  bran i-so 

Oatmeal ti-.j.o 

Malt  acrospire 1*82 

Wheat  hran :i"  51 

Brewers'  grains 7-^1 

Linseed  meal 1*27 

Cotton  seed  husks ;j-i;t; 

Beetroot  slices a'5!i 

White  lupin  seeds n  93 

Yellow  lupin  see  Is 1'Gti 

Sweet  orange  peel  ]*85 

Watermelon  peel 2*711 

Strawberries rttr, 

Horned  cattle  dung ;;•;»! 

Peach  tree  gum 4  '  s  i 

Cherry  tree  gura 5-7:1 

Gum  tragacanth  5*88 

Guru  Arabic yn;t 

The  following  also  gave  small  quantities  of  furfural,  hut 
not  an  estimable  quantity. 

Cotton-seed  cakes,  maize  meal,  sweet  potatoes,  sweet 
orange  pips,  coffee  beans,  buckwheat,  beans. 

The  cupric  reducing  power  of  arabinose  and  xylose  were 
determined.  Arabinose  ([a] „  =  104  •  1)  gave  the  following 
results  : — 70  cc.  of  boiling  Fehling  solution  were  mixed  with 
25  cc.  of  arabinose  solution  and  heated  for  4  minutes;  the 
precipitated  cupric  oxide  was  then  filtered  out  by  a  Soxhlet 
tube  and  washed  with  water,  alcohol,  and  ether,  and  reduced 
in  a  stream  of  hydrogen  to  the  metal. 
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gramme  of  acabinose  in  a — 
l  per  cent  solution  reduced  t'946  i.-rm>.  of  copper 

•"■'"-"' 
1  ..  ..  '*»58 

.. 
In  the  same  way  1  grm.  <>t  xylose  ([<»]„  =  18-41)  in  a — 
1  |*-r  cent,  solution  reduc.il  VSM  graa.  ol  copper 
L-801 
V90U 

1'959  ,. 

I  p  ic.  the  present   all  attempts  to  ferment  arabii  ■ 
xylose   bj    yeast    1 1;»  v  *-  failed.      The    author  attempted  to 
ferment  xylose  both  alone  and  mixed  with  an  equal  weight 
ol  cane  sugar,  and  In  all  cases  not  the  slightest   trace  ol 
ntation  "t  the  xylose  was  noted. — A.  I..  S. 


Studies  on  Starch.     II. — On  Gallisin  and  its  Formation. 
I  .    Scheibler  and  II.   Mittelmeier.     Ber.  24,  301—805. 
also  this  Journal,  1890,  11 10.) 

Gaixisdj,  the  linfermentable  residue  of  cot ercial  starch 

sugar,  may  be  obtained  bj  fermenting  away  the  dextrose-bj 
yeast  and  precipitating  the  gallisin  from  the  concentrated 
residue  by  alcohol.  It-  properties  have  been  investigated 
by  many  observers ;  ii  forms  a  white  hygroscopic  powder, 
which  easily  reduces  Fehling's  solution,  and  on  heating  with 
dilute  acids  )  ielda  dextrose. 

The  authors  have  prepared  gallisin  in  the  above  manner, 
purifying  it  by  repeated  precipitations  of  the  concentrated 
solution  with  alcohol.  The  body  thus  obtained  is  neutral 
to  litmus  paper,  and  reduces  E'ehling's  Bolution  strongly. 
This  they  consider  to  show  that  gallisin  contains  a  sugar, 

Bj  heating  a  solution  of  gallisin  with  phenylhydrazine 
acetate,  a  yellow  solution  i-  obtained,  which  on  cooling  gives 
a  precipitate  of  a  large  amount  of  yellow  osazone,  which  is 
purified  by  recrystallisation  from  hoi  water.  It  closely 
resembles  the  osazones  of  the  saccharoses,  and  on  analysis 

gave  numbers  corresj ling  to  thi    formula   t  '..,11  ,,...•  t.(N,. 

It  is  a  little  Boluble  in  ether  and  acetone,  more  soluble  in 

hoi  alcohol,  t i  which  the  greater  part   i-  deposited  on 

h   i-  more  Boluble  in  bol  water  than  the  other 

osazones    of    the    Bami reposition.      It    melts    between 

152  —158  . 

Prom  the  composition  of  the  osazone,  it  follows  thai 
gallisin  contains  a  sugar  having  the  formula  <  ,  II  I >  .  md 
from  the  facl  thai  it  yields  only  dextrose  on  hydrolysis,  and 
easily  reduces  Fehling'e  solution,  il  contains  two  dextrose 
nuclei,  of  which  one  contains  a altered  aldehyde  group. 

In   their   previous  communication  (Ber.  23,  ■'*' "'" :  this 

.1 nal,  is'.mi.  ii  iii).  the  authors  have  stated  thai  this  sugar 

is  probably  an  intermediate  product  between  starch  cellulose 
and  dextrose;  but  they  now  find  thai  this  is  not  bo,  for  the 
amount  "I  this  sugar  present  during  the  hydrolysis  of  starch 

is  Icasl  nt  lie  commei ment  of  the  reaction,  and  oontinues 

to  increase  ;■-  long  as  tin-  action  of  the  acid  goes  on.    This 
indicates  thai  the  new  sugar  is  formed  by  the  action  of  the 
.hi  glucose,  and  this  is  found  i"  be  bo. 

lil'u  grms.  of  pure  glucose  and  500  cc.  of  2j  per  cent 

nulphit i  in    heated  foi    12   hours  on  the  water-bath ; 

the  in  hi  i-  then  removed  by  baryta,  and  the  solution  heated 
with  phenylhydrazine  acetate.  A  large  crop  of  glucoaazone 
separates,  and  on  cooling  the  filtered  solution  a  Bmall 
amount  of  another  osazone  is  obtained.  One-fifth  of  a 
gramme  of  thi  purified  osazone  was  obtained,  and  was  Found 
in  be  identical  with  thai  obtained  From  gallisin. 

Prom  the  close  resemblance  of  this  osazone  to  thai 
described  by  Fischei  (see  abovi  i,  which  he  obtained  from 
ill,  sugar  (iso-maltoso)  produced  bj  the  action  »i  con 
centratcd  hydrochloric  acid  on  glucose;  there  is  ne  doubl 
that  they  are  identical,  and  there  appears  to  be  no  reason 
for  considering  thai  tl"'  sugars  yielding  them  an  nol 
identical. 

Tin1    authors    ar otinuing    their   researches   on   tin' 

condensation  ol  tl"  hexaglucoses  by  means  ••!  metallic 
salt*,  &c,  and  hope  shortly  t<>  publish  furthei  results. 

—A.  I     - 


XVII -BREWING.  WINES.  SPIRITS,  Etc. 

Thet 'hemistryof  Whisky  and  Allied  Products.  A.  H.  Allen. 
See  pages  305—312. 


Growth  of  Improved  Varieties  of  Potato  for  Distilleries  in 

France.  A.  Girard  Compt  Bend.  Ill,  795 — 797. 
I'm.  author  reports  tin-  results  of  two  experiments  made 
on  the  large  Bcale  in  collaboration  with  practical  distiller*. 
In  the  first  trial,  70,000  kilns,  of  tin-  "Chardon  "  variety  of 
potato,  containing  only  16  per  cent  of  starch,  yielded 
11-17 — 11-20  litres  of  absolute  alcohol  -rt  100  Idlos.  both 
when  worked  alone  and  when  mixed  with  one-sixth  of 
maize,  with  a  view  of  enriching  the  dregs.  In  the  second 
trial,  100,000  kiln-,  of  lib-liter's  [mperator  potato,  con- 
taining 20-9  per  cent  ■  >!  Btarch,  furnished  14*88  litres 
absolute  alcohol  per  100  kilns.  ;  a  yield  at  least  equivalent 
in  thai  obtained  from  4u  kilns,  maize  or  2.">o  kilns,  beet 
A  crop  of  30,000  kilo-,  [mperator  potatoes  per  hectare 
would  yield  4,300  litres  alcohol  per  hectare,  a  result  never 
hitherto  obtained.  The  phlegms  are  of  good  quality,  and 
the  spirit  easy  of  rectification.    The  distillery  dreg   from 

potatoes    contains      water,    94*80;     BOluble    matter,     3:_'.'i: 
insoluble  matter.  1  *90        100*00. 

I  be  Boluble  ma  iter  i-  made  up  of  glucose,  0*22  ;  dextrin, 
ii-  72  ■.  nitrogenous  matter,  0*46;  other  organic  matter,  1  ••11-': 
ash,  0*42.  Tin*  insoluble  matter  is  made  up  of  fat»0*04; 
cellulose,  1*49;  nitrogenous  matter,  0*32;  ash,  0-05. 
According  to  the  seal-  adopted  in  Germany  this  would  be 
worth  0*86  fr.  per  hectolitre)  the  dreg  from  maize  die 
tilleries  being  worth  l">7  fr.  per  hectolitre.  As  ion  kiln.. 
potatoes  yield  1*8  hectolitres  dreg,  the  return  from  tliis 
sninee  i-  I'.vifr.  per  100  kilns.  Eighty  head  of  oattli 
were  fed  for  two  months  on  a  ration  of  50  litres  of  this 
dreg  together  with  beetroot  pulp  and  bay.  It  was  relished 
by  the  animals,  who  thrived  and  even  fattened  on  it  The 
author  concludes  thai  potato  distilleries  would  succeed  as 
well  in  France  as  elsewhere. — I.  M.  II.  M. 


PATENTS. 


An    Improved   Process  of  Fermentation.    S.  Joseph  ami 
II.  Citron,  Berlin,  Germany.     Bng.  Pat  4746,  Mareh  l'c, 

IS'.MI.         III. 

In  this  process  fermentation  i-  carried  on  in  eln-eif  vessels 
iimler  greatlj  reduced  pressure,  by  which  mean-  much  less 
M.i-i  i-  required  to  -tart  the  fermentation. — II.  T.  P. 


An  Improved  Fermenting  Process  for  Beer,  Wine,  and 
other  Fermentable  Liquids.  J.  Belomon,  Brunswick, 
Germany.     Bng.  Pat  .'ii'.7:<,  April  15,  1890.     Id 

rention  consists  in  sterilising  the  fermentable  liquid 
after  the  tii-t  fermentation  by  heating  it  to  80  <'.  in  a 
vessel,  a  Becond  fermentation  being  afterwards 
uffected  bj  the  addition  of  as  pure  a  yeast  as  is  obtainable 
Either  " top "  or  "bottom"  yeast  may  he  employed.  Hy 
the  above  process  a  much  greater  stability  is  conferred  on 
beers,  and  when  required  foi  transport  there  is  no  nacessitj 
for  storing  them  at  a  temperature  near  freezing  point 
Vftcr  the  tir-t  nr  second  fermentation  the  liquid  may  be 
saturated  with  carbonic  acid — II.  T.  1'. 


Improvements  in  Apparatus  for  the  Production  of  Veast 
and  Similar  Substances.  II.  II.  Lake.  London.  Prom 
\,  Joei-gcnseii,  Copenhagen,  Denmark,  and  A.  Beigh, 
Stockholm,  Sweden.    Eng.  Pat.  6220,  April  23,  lt90.    m. 

This    apparatus  is   mainly    intended   for  the    continuous 

I  .mi -Hi  ol  large  quantities  ol  pure  yeast,     It  oonsiso) 

..t  n  upper  nn-i  n  lower  cylinder,  which  communicate  I  y 
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means  of  a  pipe  and  cock.  Each  cylinder  is  provided  with 
a  helical  agitator,  and  with  pipes  and  taps  for  the  admission 
of  filtered  air.  The  lower  cylinder  is  fitted  with  a  steam 
and  water  jacket.  The  level  of  the  wort  in  the  lower 
vessel  is  indicated  by  a  float,  which  actuates  a  pointer 
outside  the  apparatus.  The  wort,  preferably  already  sterilised, 
is  introduced  into  the  lower  cylinder,  or  it  may  be  there 
sterilised  by  passing  steam  through  the  outer  jacket.  The 
wort  is  then  cooled  and  aerated  by  means  of  filtered  air 
which  is  forced  in  at  the  bottom  of  the  cylinder  through  a 
pipe  provided  with  a  number  of  holes.  A  portion  of  the 
wort  is  next  forced  into  the  upper  cylinder  where  it  is 
inoculated  with  a  pure  yeast-cultivation  from  the  laboratory. 
This  wort  is  then  passed  back  into  the  lower  cylinder,  or 
it  may  be  left  in  the  upper  one,  according  to  circumstances. 
This  yeast  may  be  removed  either  when  the  fermentation 
has  reached  its  highest  stage,  or  when  the  yeast  formed  has 
settled.  In  either  case  sufficient  fermenting  wort  must  he 
left  in  the  upper  cylinder  to  start  a  fresh  fermentation. 
After  the  removal  of  the  yeast  from  the  lower  chamber 
the  latter  is  cleaned,  sterilised,  and  charged  with  fresh 
sterilised  wort,  which  is  then  infected  with  the  wort  from 
the  upper  cylinder.  The  upper  cylinder  is  subsequently 
cleaned  and  sterilised  in  its  turn,  and  so  on. — H.  T,  1'. 


Improvements  applicable  to  the  Manufacture  of  Pure 
Grape  Spirit,  and  Apparatus  used  for  the  Same  or 
other  Spirits,  and  also  the  Ageing  of  the  Same.  P.  L. 
F.  E.  Vignier,  London.  Eng.  Pat.  20,430,  December  15, 
1890.     Is.  :ld. 

In  order  to  obtain  an  improved  wash  for  distillation, 
concentrated  grape  juice  imported  from  wine  countries,  is 
mixed  with  tartaric  acid,  tannin,  and  other  ingredients  to 
render  the  wort  suitable  for  the  production  of  fine  spirit, 
and  diluted  to  such  an  extent  that  the  wash  after  fermenta- 
tion may  contain  from  10 — 20  per  cent,  of  proof  spirit. 
The  bouquet  of  the  Charentes  district  is  imparted  to  the 
wash  by  employing  for  pitching  a  wine  yeast  obtained  from 
the  said  district.  Distillation  is  carried  on  in  three  stages, 
during  which  "  weak  low  wine,"  "  strong  low  wine,"  and 
finally  rectified  spirit  are  obtained.  For  drawings  and 
description  of  the  distilling  apparatus  employed  the  original 
specification  must  be  consulted. 

The  ageing  of  the  spirit  is  effected  by  blowing  through  it 
filtered  air  heated  to  160  F.,  and  it  is  proposed  to  complete 
the  ageing  by  a  current  of  ozone. — II.  T.  P. 


Improvements  relating  to  the  Manufacture  of  Fermented 
liquids,  and  to  Apparatus  therefor.  H.  H.  Lake, 
London.  From  H.  Gotter,  Jersey  City,  U.S.A.  Eng. 
Pat.  20,985,  December  23,  1890.  8rf. 
Thk  rapid  fermentation  of  wines  is  effected  by  suspending 
in  the  fermenting  vessels  some  inert  body  exposing  a  large 
surface,  as,  for  instance,  spun  glass  or  asbestos.  For  the 
rapid  production  of  sparkling  wines  a  special  apparatus  is 
employed.  The  must  in  which  fermentation  has  already 
commenced  is  charged  into  a  vat  which  is  placed  inside  a 
strong  closed  metallic  vessel  capable  of  withstanding  a 
pressure  of  120  lb.  per  sq.  in.  A  number  of  woollen  bags 
containing  spun  glass  are  suspended  in  the  vat  from  rods 
radiating  from  a  central  standard.  Fermentation  is  carried 
on  at  a  temperature  of  70° — 80°  F.  until  a  pressure  of  75  to 
90  lb.  per  sq.  in.  is  attained,  when  fermentation  is  considered 
to  be  complete.  Five  to  six  days  are  required  for  this 
purpose.  The  wine  is  then  run  into  a  receiver  common  to 
several  fermenting  vessels,  and  from  thence  through 
refrigerators  and  filters  charged  with  some  inert  filtering 
material,  to  bottling  machines.  Air  is  excluded  during  the 
whole  of  the  operation,  the  pipes,  &c,  being  filled  with 
water  or  carbonic  acid.  The  spun  glass  is  rinsed  with 
water  after  each  fermentation,  and  periodically  it  is 
thoroughly  washed  and  heated  to  purify  it.  For  drawings 
and  details  of  apparatus  the  original  specification  must  be 
referred  to.— H.  T.  P. 


Improvements  in  the  Manufacture  of  Extract  of  Hops. 
A.  J.  Boult,  London.  From  O.  Schweissinger,  Dresden, 
and  L.  Hoffmann,  Hamburg,  Germanv.  Eng.  Pat.  853, 
January  16,  1891.     id. 

The  process  consists  in  separating  the  lupuline  (hop-dust) 
from  the  hop  leaves  by  sifting  and  extracting  each  sepa- 
rately— the  hop  leaves  with  water  and  the  lupuline  with  a 
mixture  of  10  parts  of  ether  and  90  parts  of  alcohol,  or 
either  solvent  may  be  used  alone.  The  extracts  are  con- 
centrated to  a  syrupy  consistency  at  as  low  a  temperature 
as  possible,  the  aqueous  solution  being  evaporated  in  vacuo. 
Finally,  the  residues  are  mixed  and  preserved  in  vessels  in 
which  the  air  is  displaced  by  carbonic  acid  in  order  to 
prevent  oxidation  of  the  extract.  This  hop  extract  is 
claimed  to  be  perfectly  soluble  in  cold  water. — H.  T.  P. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^1.)— CHEMISTRY  OF  FOOD. 

Note  on  the  Action  of  Meat  Extracts  on  Certain  Metals. 

Balland.  Compt.  Rend,  m,  895. 
Tin  and  lead,  and  their  alloys,  are  slowly  attacked  by  the 
weak  acids  contained  in  canned  meats,  the  amount  of  action 
being  proportional  to  the  surface  in  contact.  The  tin  used 
for  the  manufacture  of  tin-plate  contains  1 — 2  per  cent,  oi 
copper  and  other  metals,  besides  traces  of  lead,  and  offers 
greater  resistance  to  the  acids  present  in  preserved  meats 
than  does  pure  tin  or  tin  containing  much  lead.  The  author 
is  of  opinion,  seeing  that  such  tin  is  adapted  for  soldering 
purposes,  that  the  use  for  sealing  meat-tins  of  the  quality 
of  tin  employed  by  tin-plate  manufacturers  should  alone  be 
tolerated.— E.  B. 


(#.)— SANITARY  CHEMISTRY. 

Notes  on  Effluent  Water  Analyses  and  on  Methods 
for  determining  t/ie  i'ulite  of  Rival  Processes  for  the 
Purification  of  Sewage.     \V.  Thomson. 

See  pages  330—332. 


The  Noxious  Vapours  of  Manure    Works.     J.  Morrison. 
See  pages  338 — 340. 


On  the  Heat  of  Combustion  of  the  Commoner  Illuniinants, 
and  the  Contamination  of  the  Air  caused  by  their  Use. 
E.  Cramer.  J.  f.  Gasbeleuehtung,  34,  27 — 31,  -18 — 50 
and  65 — 68. 

See  under  II.,  pages  351—352. 


PATENTS. 

Improved  Apparatus  to  be   Used  for  the  Purification  of 
Water.    A.  Dervaux,  Brussels,  Belgium.    Eng.  Pat.  9756, 
July  4,  1888.     (Amended  April  30,  1890.)     8rf. 
The  amendments  mainly  relate  to  the  abandonment  of  the 
claim  for  the  particular  form  of  "  decanter  "  with  hydraulic 
or  rivetted  joints  embodied   in  the   earlier   patent,  and  the 
application  of  mechanical  agitation  to  aid  the  saturation  of 
water  with  lime  or  other  material  also  previously  claimed. 
— B.  B. 

Improvements  in  Apparatus  employed  in  Treating  Sewage. 
W.  Warner,  Nottingham.  Fug.  Pat.  1623,  January  30, 
1890.     8d. 

Precipitation  processes  for  treatment  of  sewage  need 
some  simple  means  of  regulating  the  quantity  of  the 
precipitant!!  added  to  the   water  or  sewage  and  of  mixing 


380 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [April so. MM. 


them  therewith.     Thi  we  attained  by  the  patentee 

by  feeding  the  chemical*  to  he  used  through  a  hopper  on 
to  grinding  rollers  whence  the)  pass  into  a  tank  provided 
with  a  vertical  shaft  carrying  propeller  blades  which  serve 
to  mix  the  nuii.  ni*.  The  flow  of  sewage  through  the  tank 
i-  controlled  by  a  cock,  and  as  it  leaves  the  tank  it  carries 
with  it  a  |>i.  determined  amount  of  tin-  precipitant  for 
treating  the  main  quantity  ol 

\  second  device  of  the  patentee  is  the  n~«-  of  dialled 
plates  for  filter  presses,  the  object  being  t<>  avoid  the 
breakages  that  occur  with  Bat  plates  L-ons.-iimut  on  the 
unequal  contraction  during  tli.-ir  cooling  after  casting.  A 
third  claim  i-  tor  a  rack  and  pinion  arrangement  for  closing 
tli.-  .-iid  plate,  and  another  i-  tor  a  cylinder  provided  «itli  a 
four-way  cock  for  moving  the  end  plate  when  compressed 
air,  water,  or  steam  is  used. — i>.  Ii. 


Improvements  m  Apparatus  for  Sanitary  Disinfection  mid 
other  Purposes.  A.  M.  Clark,  London.  From  C.  I.. 
Conn,  New  York,  l.s.A.  Eng.  Pat.  19,670,  December  2, 
1890.  »d. 
The  apparatus  patented  consists  essentially  of  a  reservoir 
ol'  some  disinfecting  liquid  such  as  a  solution  of  zinccbloride 
which  i-  kepi  filled  from  a  larger  reservoir  in  such  a  manner 
a-  to  ensure  the  head  of  liquid  in  the  smaller  reservoir  being 
Constant.  The  liquid  oozes  through  a  tubulus,  in  the  lower 
pari  of  the  Bmaller  reservoir,  which  i-  packed  with  fibres  of 
asbestos  or  spun  glass  arranged  longitudinally ;  the  rate  of 
flow  of  the  liquid  i-  controlled  by  loosening  or  tightening 
n  elastic  washer  encircling  the  bundle  of  fibres.  A 
continuous  and  regular  supply  of  disinfectant  is  thus 
obtained,  tin  leaving  the  reservoir  the  disinfectant  meets 
j  constant  stream  of  water  with  which  it  mingles  and  Hows 
to  ii  ■-  poll  it  of  application.  The  valve  controlling  the  supply 
,,i  watei  i-  arranged  so  thai  it  i-  raised  further  from  its 
seat  ;it  intervals  when  the  apparatus  i-  used,  and  any 
possible  accumulation  of  grit  dislodged.  Combined  with 
iln-  reservoir  of  disinfnctanl  is  an  "atomiser"  actuated  by 
the  same  motion  thai  performs  tin-  flushing  action  just 
mentioned,  which  diffuses  at  the  instant  of  use  a  spray  of 

a  solution  ol    thy 1  or  -miliar  material  into  ilie  air    of  the 

room.  — I!.  II. 


(ft)— DISINFECTANTS 

I'VIl  \  I 

.l/i  Improved  Process  for  rendering  I'm  Oils  Soluble  in 
Water  and  the  Production  "I  Disinfectants  and  other 
l  .t'il  I'm, huts  therefrom.  W.  Dammann,  Halle, 
Germany.     Eng.  Pat.  1017,  January  20,  1890.     dl. 

Tab  oils  containing  such  bodies  a-  phenol  and  cresol  are 
said    to   I..-   rendered    soluble   in   water   in   the    following 

manner  :  — 

\  i  it  or  fatty  oil  such  a-  linseed  oil  or  a  resin  is  mixed 
with  the  tar  oil  and  the  mass  treated  with  caustic  alkali  in 
presence  of  alcohol  until  saponification  is  complete.    The 

product  is  -aid  to  be  b ogeneous  and  soluble.     "I  ertain 

tai  oil-,  especially  those  rich  in  carbolic  acid,  are  already 
rend,  r.d  soluble  by  -imply  mixing  them  with  soaps." 

lli.  lat  itself,  the  tar  oil,  oi  a  mixture  of  the  two  may 
he  treated  bo  oi  to  introduce  a  halogen,  sulphur,  phosphorus, 
oi  ai-. me.  ot  other  elements,oi  a  radicle  such  a-  Ml  I  -a 
Nil  hi  >u  mill  the  product,  which  is  rendered  soluble  in 
tin  m. hum  i  already  dem  ribed. 

*-  Tin-  tar  oil-  soluble  in  water  mid  thus  produced  have 
the  appearance  ot  a  thick  hut  cleat  oi  dark  brown  oily 
liquid  or  -.  mi  plastic  ma--  which  is  clear  and  transparent. 
In  tin-  i t  can  be  used   as  n   disinfectant,  and  i-  to  be 

termed    ■    l.\-o|   '    o|     •    l.\  -ohlli  .'  I  >•  e     l||i-     .loi|||i;, 

1136.)— It.  Ii. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

Improvements  in  tin-  Moulds  Used  mi  ihi  Sembritzhi 
Patent  Machine  and  any  Machine  for  Mechanically 
Making  Hand-made  Papert  mitt  in  ether  Paper-Making 
Moulds.    W. Greeu, London.   Eng. Pat.  1713,February  1, 

I  SUH.         f,,/. 

In  connexion  with  the  moulds  now  iii  use  for  the  Scnibiit/.ki 
patent  machine  (Eng.  l'at.  lo77  of  1883)  for  mechanically 
making  hand-made  paper,  light  metal  mould  frames  with  the 
required  sheets  already  attached  to  them  are  applied  by  the 
patentee.  These  light  frames  are  affixed  by  means  ol 
screw-  to  tlu-  top  of  the  moulds  now  in  use.  thus  obviating 
tie-  tedious  operation  of  sewing  and  uiiscwiiig,  and  soldering 
ami  unsoldering  the  sheets. —  II    S 


Improvements  in  Lilian)  Boilers  or  Digesters  Used  in  the 
Manufacturt  of  Paper-Pulp  and  fur  similar  Purpose*. 
C.  Kcllm-r,  Vienna,  Austria.  Eng.  l'at  6951,  May  6, 
i--.ii  i     id. 

i  is  tin-  interna]  surface  of  iron  or  steel  boilers  or  digest)  i-. 

after  they  have  been  thoroughly  cleaned,  a  coating  is  applied 
consisting  of  blue  -laic  ground  to  powder  and  mixed  with  a 
suitable  quantity  of  a  solution  of  silicate  of  soda.  Then  a 
second  coaling   i-  added,  consisting  of  equal  quantities  of 

ground  -late  and   Portland  cement,  and    finally  the    whole  i- 

covered  with  a  paste  of  Portland  cement.  Iii  some  cases 
the  intermediate  coaling  may  he  dispensed  with.  This 
compound  lining  is   -aid  in  regis'   the  action  of  corrosive 

acid-  and  alkali-  under  great  Ileal,  and  also  to  adhere  firmly 

to  the  boilers  or  digesters  without  any  liability  to  crack  or 
become  detached.  -H.  S. 


Improvements  in  tin1  Use  and  Application  of  Xylonite, 
Celluloid,  and  the  Like.  <;.  L.  Auders  and  C.  II.  Elliot, 
London.     Eng.  Pat.  17,018,  October  24,  189a     id. 

Fixed  designs  or  "  reading  matter"  are  printed,  embossed,  or 
otherwise  prepared  on  cardboard,  paper,  wood, ivory,  metal. 
\c  .  and  afterwards  coated  upon  cither  or  both  sides  with 

xylonite,   celluloid,  or  similar  substances,    herein   imparting 

to  the  design,  Stc.  ■  high  degree  of  finish,  and  rendering  it 
perfect!]  waterproof. —  II.  s. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Further  Improvements  in  the  Utilisation  of  Atmospheric 
Oxygen.  G.  Kassner.  Dingl.  Polyt.  J.  878,  4M  W8, 
Si  ■  also  this  Journal,  IK'."',  1*.. > 
'I'm-  pap.r  nfer- to  the  manufacture  of  oxygen  bj  means 
of  the  ortho  plumbates  of  calcium,  barium,  and  slrontium,tbe 
fundamental  r.-action-  I.. 

I.  21  At  t>    .    PbO   ■   "    \  -         PbO  .-'   hi   •   8C0 
Tin- reaction  is  beat   performed   at   ..  dark-red  heat.    The 

.  al.-iuin  plnmbatc  so  formed  is  afterwards  dee posed  with 

carbonic  acid,  at  a  bright  r.d  heat,  and  oxygen  i-  given  ..it. 
•j.  PbO,. 21  aO       9  CO        Pb(  >   •  <  >  I  2  Cal  <  I 

<  .del plnmbatc  i-  obtained   by   igniting   an    intimate 

mixture  of  had  oxido  and  calcium  curl ate,  the  latter  h.  ng 

employed  in  a  pure  form  (calc   spur  or  precipitated  chalk) 
and   preferably    S  "   excess   of  the  equivalent 

The  dr-  mixture  can  be  furnuci  -l  straight 
but  s  better  dei iposition  and  a  mon    porous    product  u 
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obtained  by  damping  the  mass,  adding  starch,  milk  of  lime, 
tar,  or  sugar,  and  forming  the  same  into  bricks.  There  may 
be  added  substances,  such  as  charcoal,  sawdust,  ammonium 
carbonate, straw,  which  on  igniting  volatilise,  leaving  a  porous 
mass  behind.  The  bricks  are  now  burnt  in  a  current  of  air, 
preferably  with  generator  gas,  and  the  products  of  combus- 
tion are  drawn  off  the  kiln  by  means  of  an  air-pump.  The 
calcium  carbonate  gives  off  its  carbonic  acid  at  compa- 
ratively low  temperatures,  in  presence  of  lead  oxide  ;  the 
lead  oxide  is  hereby  first  of  all  reduced  to  metallic  lead, 
which  on  raising  the  temperature  is  again  oxidised  and 
finally  converted  into  lead  peroxide. 

Whilst  this  operation  is  performed  in  one  series  of'  kilns, 
the  calcium  plumbate  in  another  series  is  treated,  aloDg  with 
steam,  with  the  carbonic  acid  given  off  in  the  first  operatiou, 
or  with  flue  gases,  at  a  temperature  not  exceeding  95° C. 
The  first  kiln  of  this  series  is  brought  finally  to  a  bright  red 
heat  and  treated  with  a  small  quantity  of  pure  carbonic  acid. 
Oxygen  is  given  off  and  it  is  driven  out  completely  by  mean* 
of  superheated  steam. — H.  A. 


Piperazine.     W,  Majert  and  A.  Schmidt.     Ber.  23, 
3718—3723  ;  and  Ber.  24,  241—243. 

By  means  of  a  new  method  of  purification  the  authors 
have  succeeded  in  obtaining  Ivadenburg's  *'  ethylene-imine  " 
n  pure  condition  from  ethylenediamine  hydrochloride,  and 
find  that  it  is  identical  with  Hofmaun's  diethylenediamine. 
The  base  has  the  melting  point  104 — 107°,  and  the  boiling 
point  135° — 138°,  and  is  almost  certainly  identical  with 
iLadenburg's  compound,  although  the  latter  gives  the 
melting  point  as  159" — 163°;  this  is  probably  due  to  the 
fact  that  the  base  had  been  converted  into  the  carbonate  by 
the  carbonic  acid  present  in  the  air.  Piperazine  has  neither 
caustic  nor  toxic  properties,  but  dissolves  uric  acid  even  in 
large  excess,  forming,  however,  always  the  neutral  salt, 
e4H1„X.,.('.-H1N403. 

A  direct  comparison  of  Schreiner's  spermine  with  pipera- 
zine has  shown  that  these  compounds  are  not  identical, 
great  differences  being  observed  in  the  phosphates  and 
double  bismuth  iodides  of  both  bases. — H.  G.  C. 


'Piperazine  or  J)iettit/lene-di-imine.  A.  Ladtnburg. 
Ber.  23,  3740—3741. 
The  author  has  prepared  the  dibenzoyl  compound  of  the 
diethylene-di-iinine  obtained  from  ethylenediamine  (Ber.  22, 
2706)  and  finds  that  it  is  identical  with  the  dibenzoyl  com- 
pound of  diethylenediamine  recently  prepared  by  v. 
Hofmann,  a  further  proof  of  the  identity  of  the  two  bases. 

— H.  C'r.  C. 


Nicotine.     A.  Pinner  and  R.  AVolffenstein.     Ber.  24, 
61—67. 

Nicotine  is  slowly  oxidised  by  hj'drogen  peroxide,  especially 
in  presence  of  platinum  sponge,  a  basic  body  of  the  formula 
C,(|H,,N.,<)  being  formed.  This  so-called  oxy-nicotine  has 
resulted  by  the  replacement  of  two  hydrogen  atoms  in  nicotine 
(C|,iH|,N.,)  by  one  atom  of  oxygen.  The  oxidation,  which 
takes  several  weeks,  is  carried  on  until  there  is  no  longer 
any  smell  of  nicotine,  and  the  product  of  the  reaction  con- 
centrated in  vacuo,  when  a  yellow  oil  remains  behind  which 
can  be  purified  by  dissolving  in  alcohol  and  removing  the 
solvent  in  an  exsiccator.  On  prolonged  standing  the  oil 
solidifies  to  a  crystalline  mass,  but  it  is  too  hygroscopic  to 
allow  of  its  being  analysed.  Of  its  salts  the  platinum 
double  chloride  and  the  picrate  are  the  most  characteristic 
and  can  be  obtained  in  a  crystalline  form.  The  first  of  these 
separates  as  an  oily  mass  when  an  excess  of  platinum 
chloride  is  added  to  the  base,  but  on  standing  it  becomes 
crystalline.  It  cannot  be  recrystallised  owing  to  its  readily 
undergoing  decomposition  when  in  solution.  The  picrate, 
which  also  first  forms  as  an  oil,  can  be  recrystallised  from 
water  and   melts  at  154° — 158°.     Analyses    of   both    these 


salts  are  given,  which  point  to  the  above  formula,  C,UH,.,N,<), 
for  the  base.     The  picrate  has  the  composition  — 

C10Hl2N2O.2  C6H2(X02)3.OH 

and  corresponds  to  the  picrate  of  nicotine — 

C10HuX.,.2C6H.,(NO2)3OH 

which  latter  forms  difficultly  soluble  needles,  melting  at  218°. 
The  mercuric  chloride  double  salt  of  the  oxidation  product 
forms  an  amorphous  white  precipitate.  The  "  oxynicotine  " 
is  readily  soluble  in  water  and  in  alcohol,  insoluble  in  ether. 
It  is  not  volatile  with  steam,  and  is  not  decomposed  when 
distilled  with  caustic  alkali.  When  oxidised  with  potassium 
permanganate,  nicotinic  acid  (fl-pyridine  carboxylic  acid) 
results.  It  possesses  a  slight  mushroom-like  smell  and  has 
a  similar  though  less  marked  physiological  action  than 
nicotine. 

With  the  view  of  obtaining  evidence  of  the  presence  of  an 
amido  group  in  nicotine,  the  base  was  treated  with  sodium 
nitrite  to  form  a  nitroso-compound,  and  also  with  acetic 
anhydride,  but  in  both  cases  without  result.  The  latter 
reagent  reacts  on  nicotine  in  a  closed  tube  at  150° — 1703, 
but  the  nature  of  the  decomposition  has  not  yet  been 
worked  out. 

Benzoyl  chloride  reacts  upon  nico'ine  on  warming;  the 
resulting  products  appear  to  be  different  from  that  obtained 
by  Will  by  bringing  nicotine  and  benzoyl  chloride  together 
in  ethereal  solution  (Ann.  Chem.  Pharm.  118,  206),  but 
they  are  still  under  investigation. 

These  experiments  are  being  continued  with  the  view  of 
elucidating  the  constitutional  formula  of  nicotine,  a  summary 
of  the  present  state  of  knowledge  on  the  subject  being  given 
in  the  paper. — C.  A.  K. 


Preparation  of  Lecithin  from  Plant  Seeds.    E.  Schulze  and 
A.  Likiernik.     Ber.  24,  71 — 74. 

Lecithin  occurs  widely  distributed  in  the  vegetable  king- 
dom, and  is  found  in  the  ethereal  extracts  of  plants  side  by 
side  with  glycerides,  wax-like  products,  cholesterin,  &c, 
but  up  to  the  present  it  lies  not  been  isolated  from  such 
mixtures. 

In  order  to  separate  the  lecithin  the  following  plan  was 
adopted :  Fiuely-powdered  plant  seeds  (vetch  and  lupin) 
were  first  extracted  with  ether,  when  only  a  portion  of  the 
lecithin  goes  into  solution.  The  insoluble  residue  was  then 
digested  with  alcohol  at  60°  C.  (in  some  eases  a  little 
alkali  was  added  to  neutralise  the  free  acid  contained  in  the 
seeds),  whereby  the  bulk  of  the  lecithin  is  dissolved  in  a 
fairly  pure  state.  In  order  to  purify  the  product  thus 
obtained,  the  solvent  was  distilled  off  at  40° — ju3  C.  and  the 
residue  treated  with  cold  ether.  The  lecithin  dissolves,  and 
by  shaking  the  solution  thus  obtained  with  water  the 
impurities  are  taken  up  by  the  latter.  An  emulsion,  how- 
ever, forms  on  shaking  the  mixture,  and  crystals  of  common 
salt  must  be  added  to  clear  the  ethereal  solution.  This 
clear  solution,  when  gently  evaporated,  left  a  residue  of 
lecithin,  which  was  further  purified  by  dissolving  it  in 
alcohol  (absolute)  and  again  concentrating.  The  lecithin 
separates  as  a  pale  yellow  product,  possessing  the  character- 
istic properties  of  this  body  ;  it  could  not  be  obtained  in  a 
crystalline  form.  When  saponified  by  baryta  water,  cholin, 
glycerol  phosphoric  acid  and  fatty  acids  result,  which  were 
separated  and  identified.  Both  solid  fatty  acids  and  oleic 
acid  were  found  in  the  products  of  saponification,  so  that 
the  lecithin  from  plants,  like  that  got  from  the  yolk  of  eggs, 
appears  to  be  a  mixture  of  several  lecithins.  This  presence 
of  lecithin  in  the  seeds  of  plants  leads  to  an  error  in  the 
determination  of  the  fat  contained  by  extraction  with  ether, 
as  the  lecithin  also  goes  into  solution,  though  to  a  varying 
extent.  The  error  is  small  in  the  case  of  seeds  rich  in  fatty 
matter,  but  when  the  ether  extract  only  amounts  to  about 
2  per  cent,  and  the  per  cent,  of  lecithin  reaches  1-2  to  1-3, 
as  in  the  seeds  of  the  vetch  and  of  the  pea,  the  error  is  very 
considerable,  and  a  determination  of  the  phosphorus  in  the 
residue  should  be  made  and  the  quantity  of  extract  free  from 
lecithin  thus  obtained. — C.  A.  K. 
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Tke  Ethereal  O  da.     F.  W.  Semmler. 

Ber.  24.  "-  — - 

The  author  has  examined  the  constituents   of  fractions  II. 

and  III.  of  this  oil,  obtained  hv  simple  distillation  of  the  oil 

-  .Journal,  1- 

The  second  fraction  of  boiling  point  80 — 85 r  C.  under  a 

--are  of  9  mm.  has  a  specific  gravity  of  0-9721    at    1  j  . 

and  is  lxvo-rotatorr.     It  -  -  -     i  tirelv  of  one  product 

having  the  formula  C  •       -       -  -hown  both  by  analysis  and 

i   vapour   density    determination.     In  it*  behaviour    it 

appears  to  be  a  disui;  inning  one  saturated  and  one 

unsaturated  radicle.     It  boils  with  slight   decomposition  at 

-    _  stalbne   compound   with    mercuric 

chloride,  t  -II    - _.2  Hg<  U,  and  when  treated  with   zinc-dust 

yields  jphkk i  -II ■>.     It  eonstitul  ".    per 

of  tin-  crude  oil.  The  third  fraction,  which  boils  at  120° — 

-  are  of  9  mmn  has  a  specific  gravity  of 

l'0120at  15  ,  and  is  l.-cvo-roiatory.      It    COOS  -  •       -      of  a 

disulphide  having  the   formula  CUH91S;,  and  when  treated 

with    zinc-du--  sponding   monosidphide 

i      H _  -      With    mercuric   chloride   precipitates  of  varying 

composition  resulted,  but  could  not  be  separated  on  account 

of  their  insolubility  in  alcohol.     When  distilled  under  the 

ordinary  pressure  it  decomposes,  evolving  pises    having  an 

unbearable  smell.     The  constituents  of  the  ethereal  oil  of 

la  are  therefore  the  following : — 

(1.)    Two  ter[>ei    -  _•  nated  body  .  (     II    i  ()■ 

from  which  the  sesquiterpene  i       I  ;.     i  :s.)  A 

disulphide  C-H14S-     (4.1  A  disulphide  CUH    - 

— C.  A.  K. 


Kuromoji  Oil.     W.  Kwasnick.     Ber.  24,  i 

Tni>   is   the  ethereal  oil   of  thi  -         I. indent  fericia- 

occurring  in  Japan.     The  oil  is  of  a  deep  yellow  colour,  and 
-  -   -  .i  powerful  aromatic  odour ;  the  specific  gravity  of 
the  oil  is  0-901   at    1$   C.     By  fractional  distillation  "and 
nient  with  sodium  two  terpenes  were  isolated.     One  of 
the-*  boiled  between  1 7  .">    and  1-  -  dextro-rotatory, 

and    _  trabromide    melting   at    MM  -    thus 

dextro-liTionene.    The  other  boiled  ab  -  -optically 

inactive,  and  gave  a  tetrahromide  melting  at  124°,  a  nitroso- 
chloride  melting  at  101  :  it  was  dipenteue.  Besides 
terpencs  were  found  terpineol.  t  II .'  '.  and  carvol.  the 
former  optically  inactive,  the  latter  l.cvo-rotatory.  Terpincol 
■tied  by  the  action  of  hydrochloric  acid  and 
bromine,  and  by  means  of  its  iodide,  which  m      -  76- 

The  earvo!  is  distinguished  from   the  dextro-rotatory  carvol 
of  oil  of  caraway  only  by  it-  optical  properties. — T.  L.  It. 


Lupeol.      A.  r.ikiernik.      IVr.  24,  1  *:'— 186. 
Urn  •  Tom  the  husk  of  the  seed  of  Lupinus  U 

rie  body,   which  does   not   give   the  reaction-    of 
Thi>    new    substance    the   author   proposi  - 
term  lupeol. 

In  onler  to  isolate  it  the  husks  were  extracted  with  ether 
and   the    extract    saponified    by   alcoholic    pota-h :    after 
evaporation   of   the  alcohol   the   residue   was   shaken  with 
water   anil    ether.     The    ethereal   layer   was    removed    and 
led.   whereby    a  crystalline  -        g  chiefly  of 

lupeol  was  obtained.  The  benzoate  was  next  obtained  by 
fusion  with  benxoic  anhydr.de.  and  recrystaQiaatioo  ;  this 
this  was  then  decomposed  by  heating  with  alcoholic  potash 
when  lufH-  ned  pun-. 

isilj  soluble  in  ether, chloroform, 
petroleum    ether,    and    carbon    bisulphide,    ami 
like"  deohol.     I-  -  -  from  alcohol  ii 

COlo'.  '     give-    the    foil 

•ii  — Bj  -mall  quantity  in  aba 

chloroform  and  anhydride,  and 

I  sulphuric  acid,  a   reddish 

rning  in  tin    course  of  half  an 

hour  to  an  intent  rotatory,  a 

chloroform   sola)  -  27  .     The  melting 

point   was  found   to 

imposition,  giving  rise  to  an  odour  reminding 


of  Russia  leather.  Elementary  analysis  agreed  with  the 
formula  CaHeO,  but  C.^H.  (  »  and  C_H4,<  >  are  also  possible. 
Analysis  of  lupeol  itself,  of  the  acetate,  and  of  the  benzoate 
indicated  a  lower  percentage  of  hydrogen  in  lupeol  than  is 
contained  in  cholesterin.  The  acetate  melts  at  230'  and  the 
benzoate  at  250°. — T.  L.  15. 


Some  Constituents  of  the  Seed  Husks  of  Visum  Satirum 
and  Phaseolus  Vulgaris.  A.  I.ikernik.  Bar.  24, 
187-       - 

From  the  seed  husks  of  Pisum  satirum  the  author  has 
isolated  a  body  corresponding  in  properties  with  the 
phytosteriu  of    Hi--  -"-      (Ann.  192,  175);   Phaseolus 

rulaaris  yielded,  by  the  method  used  for  obtaining  chole- 
sterin, a  quantity  of  material  which  on  fractional  crystal- 
lisation from  alcohol  yielded  two  substances,  one  of  which 
was  faeTo-rotatory,  and  the  other  dextro-rotatory  :  to  the 
former  the  author  gives  the  name  paraphtftosterin,  and  to 
the  latter  the  name  phasol.  The  first  is  a  member  of  the 
■  rin  group:  it  crystal  lis,  s  from  alcohol  in  broad 
shining  leaflets.  It  differs  from  all  other  cholestcrins, 
however,  in  that  it  melt*  at  149 — 130  C,  and  also  in  that 
State  of  its  benzoate  are  dull  and  not  shining.  1  or 
paraphytosterin  in  chloroform  [o],  =  —  44-1  .  Elementary 
analysis  agrees  with  C;)H„(  I  or  C^H^O  or  an  intermediate 
formula. 

Phasol  crystallises  from  alcohol  in  small  shining  tablets, 

melting  at  189r — 190".     The  chloroform    solution    showed 

+  30-6°.   elementary  analysis  agrees  with  C    II.'1 

The  author  concludes  that  it  is  quite  possible  that  phasol 
may  form  a  hoiuologoti-  series  with  cuprcol,  i|uehrachol. 
and  a-  and  S-lactueerol.  Its  chloroform  solution  shaken 
with  sulphuric  aeid  i  -p.  gr.  17'  -how-  |  purple  colouration 
nost  of  the  cholestcrins  do,  but  the  colouration  is 
somewhat  weak. — T.  1..  R. 


Olefinic  (  'onstitnents   of  Ethereal    Oils.     Y.  \V.  Semmler. 
Her.  24.  201— 211.    "(See   also  this  Journal.    1890,    100, 

-- 

Gananial,  <  II  '  >  geranium  aldehyde,  for  whose  prepara- 
tion s,-,-  this  Journal,  1890,  1145).  boil-  under  a  pressure  of 
760  mm.  at  a  temperature  of  224  — 228°,  with  slight  decom- 
position. Its  specific  giavitj  -  72  al  mpared 
with  water  at  thai  temperature.      It  i-  optically  inactive. 

Determination  of  the  molecular  refractive  power  indicates 
the  pn  -  -■  ethylene  link 

Brominated  in  acetic  acid,  gemma!  takes  up  four  atoms 
of  bromine.     The  brominated  compound  may  Ik-  separated 
.therto  uncrystallisable  oil  by  addition  of  water. 

By  heating  geranial  to  170  for  20  minutes  with  potassium 
bisulphate,  and  then  distilling  with  steam,  an  oil  is  obtained 
which,  after  rectifying  over  sodium,  -how-  the  boiling  |>oint 
174— 176  . 

The  molecular  refraction  points  to  the  ■  :   three 

double  linkages,  SO  that  the  product  must  belong  to  the 
lain  series.  All  properties  prove  identity  with 
cymol,  t"i,.H14,  so  that  there  is  hen-  a  direct  passage  from  a 
methane  derivative  to  a  benzene  derivative,  geranial  1 
ing  undoubtedly  to  the  open-chain  scries.  This  is  shown  in 
1  joining  formula? : — 

.11       .11 

\/ 

(  II 

I 
I  II 


<iHi 


I 


t  II 


HCl        <  II 
C 

•  B 

(i-r»ni»l. 
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Orange  Oil. — Volckel  (Ann.  39,  120)  states  that  this  oil 
contains  no  oxygen,  an  assertion  which  the  present  author 
cannot  support.  The  specific  gravity  of  the  oil  at  20a  C, 
compared  with  water  at  the  same  temperature,  is  0-8435.  If 
the  oil  be  shaken  with  a  saturated  solution  of  acid  sodium 
sulphite,  and  allowed  to  stand,  crystals  separate  after  the 
lapse  of  several  weeks ;  on  decomposing  these  with  soda, 
and  distilling  with  steam,  an  oil  is  obtained  having  the  smell 
of  oranges.  Fractional  distillation  separates  from  this  oil  a 
portion  boiling  at  224  — 228'  and  identical  with  geranial. 

Citral. — The  product  which  has  been  brought  into 
commerce  under  this  name,  and  which  is  contained  in  citron 
oil,  in  lemon-grass  oil,  and  in  citronella  oil,  is  here  shown 
to  be  identical  with  geranial.  (leranial  has  been  detected 
in  a  number  of  other  ethereal  oils,  so  that  it  is  quite  widely 
distributed  in  nature,  and  to  it  must  be  ascribed  in  great 
part  the  characteristic  odour  of  the  citron  group. 

Coriandrol  is  the  name  given  by  the  author  to  the  chief 
constituent  of  coriander  oil. 

It  boils  between  194°  and  198°  C.  (under  a  pressure  of 
760  mm.)  with  slight  decomposition.  It  is  dextro-rotatory. 
From  the  molecular  refraction  there  would  seem  to  be 
present  two  double  linkages,  and  with  this  the  properties 
of  the  body  are  in  agreement.  Its  empirical  formula  is 
l  lioHjgO  ;  four  atoms  of  bromine  are  capable  of  absorption. 
Oxidation  give9  the  compound  Cj„H|60.  Previous  work  on 
coriander  oil  has  been  done  by  Kawalier  (Jahresb.  1852, 
624),  and  Grosser  (Ber.  14,  2485). 

Linalonl  is  the  chief  product  of  linaloe  oil  (sec  Morin, 
Ann.  Chim.  [5],  25,  427).  Its  empirical  formula  is 
(  i„H),<  •,  and  it  stands  in  close  relationship  to  geraniol.  It 
boils  (at  760  mm.  pressure)  near  190:  (.'.,  and  f... — -  —  -  ;l 
specific  gravity,  at  20=,  of  0"8702,  compared  with  water  at 
the  -ame  temperature.  Two  double  linkages  are  indicated, 
and  so  an  open  chain. 

German  Balsam  Oil  contains  an  aldehyde,  which  appears 
to  be  identical  with  citronellol  obtained  from  citronella   oil. 

It  has  the  empirical  formula  C',,,11,,0.     The  investigation  is 
still  incomplete. 

Olefinic  Camphors  is  the  term  proposed  by  the  author 
for  compounds  of  the  composition  C^H.^O,  C„,HlsO,  and 
C|,,H,60,  which  have  no  closed  chain.  They  are,  so  tar  as 
can  be  at  present  judged,  all  liquid  at  ordinary  temperatures, 
and  possess  a  lower  specific  gravity  thau  the  isomeric 
camphors  of  the  closed-chain  series.  They  are  either 
alcohols,  aldehydes,  or  ketones,  ami  are  very  widely  distri- 
buted amongst  the  ethereal  oils. — T.  L.  B. 


Cylisine.  K.  Buchka  and  A.  Magelhaes.  Ber.  24,  253 — 261. 
Cvtisine  may  be  more  readily  prepared  according  t.>  the 
following  method  than  by  I'artheil's  process  (this  Journal, 
1891,  63) :  the  ground  laburnum  seeds  are  extracted 
with  dilute  hydrochloric  acid,  the  solution  concentrated, 
made  alkaline,  and  extracted  with  chloroform.  On  evapo- 
rating the  latter,  cytisiue  remains  as  a  pale  yellow  oil, 
which  quickly  crystallises,  and  may  be  obtained  almost 
colourless  by  repeated  crystallisation  from  water.  It  melts 
at  156°,  sublimes  readily,  is  easily  soluble  in  water,  alcohol, 
and  chloroform,  sparingly  in  ether,  insoluble  in  carbon 
bisulphide  and  light  petroleum.  Analysis  and  determination 
of  the  molecular  weight  have  confirmed  Partheil's  formula, 
C,,H14N.,0.  It  is  a  di-acid  base,  yielding  two  hydrochlorides, 
the  first  of  which  has  the  formula'  C , ,  H , ,  X .( > .  HC'l ,  and  forms 
colourless  transparent  monosymmetric  crystals,  whilst  the 
second,  G,,HMNj0.2  HC1  +  2»  H.;(>  forms' small  colourless 
hard  crystals.  Two  platino  chlorides,  an  auro  chloride, 
and  a  double-zinc  chloride  have  also  been  prepared. 

On  distillation  with  soda-lime,  a  distillate  is  obtained 
which  contains  pyrroline,  and  smells  strongly  of  pyridine  and 
quinoline  bases.  Potassium  permanganate  converts  it  into 
a  syrupy  acid,  insoluble  iu  ether. — H.  G.  C. 


Hydrocotolne,  a  Constituent  of  the  Coto  Bark.     G.  Ciami- 

cian  and  P.  Silber.  Ber.  24,  299 — 301. 
This  compound  was  first  obtained  from  coto  bark  bv  Jobst 
and  Hesse  (Annalen,  199,  17 ).  The  authors  obtained  it  by 
repeated  crystallisation  from  alcohol,  in  long  yellow  needles 
melting  at  98°,  and  soluble  in  ether,  acetone,  and  acetic  acid, 
insoluble  in  water.  The  analysis  and  determination  of  the 
molecular  weight  confirmed  the  formula  CI5H1404.  It 
dissolves  in  caustic  alkalis  with  a  yellow  colour,  the  alkaline 
compounds  separating  from  concentrated  solutions  as  oils. 
It  is  converted  by  hydrochloric  acid  at  130"'  into  methyl 
chloride,  benzoic  acid,  and  a  reddish-yellow  compound 
soluble  iu  sodium  carbonate  solution.  It  was  found,  by 
Zeisel's  method,  to  contain  two  methoxyl  groups,  and  also 
contains  a  hydroxyl  group,  as  it  yields  an  acetyl  compound 
and  takes  up  another  methyl  group  on  treatment  with 
potash  and  methyl  iodide,  the  trimethoxy-compound  thus 
formed  being  insoluble  in  alkalis  and  giving  onlv  a  vellow 
colouration  with  ferric  chloride. 

These  results  agree  with  the  constitutional  formula — 

^(OCH  )_ 
HO.<    11 

XCO.C6H3 

but   further   experiments   are   necessary  before   it    can   be 
regarded  as  proved. — H.  G.  C. 


PATENTS. 


The  Manufacture  of  New  Derivatives  if  Phenyl-amido- 
acetic  Acid.  B.  Willeox,  London.  From  the  "  Farben- 
fabriken  vormals  F.  Bayer  and  Co.,"  Flberfeld,  Germany. 
Eng.  Pat.  4382,  March  20,  1890.     6d. 

Bkx/.i>yi.-i-hkxyl-amii»i-  v.  etii.  acid  results  on  treating 
pbenyl-amido-acetic  acid  with  benzoyl  chloride  in  presence 
of  alkali.  It  is  separated  from  the  product  of  the  reaction 
by  the  addition  of  acid,  and  is  purified  by  boiling  with 
hydrochloric  acid  and  water  successively,  being  finally 
recrystallised  from  alcohol.  It  forms  white  needles  very 
difficultly  soluble  in  water,  and  melting  at  175-5"  C. 
Treated  with  phenol,  and  a  dehydrating  agent,  such  as 
phosphorus  oxychloride,  this  benzoyl  compound  yields  a 
phenyl  ether  of  benzoyl-phenyl-amido-acetic  acid,  which 
can  be  purified  by  recrystallisation  from  dilute  alcohol. 
Wheu  boiled  with  alkali,  the  ether  forms  what  appears  to 
be  an  anhydride — a  body  of  melting  point  101;  C.  This 
also  results  when  heat  is  applied  in  the  preparation  of  the 
phenyl  ether. — C.  -V.  K. 


Production  of  (iuiacol  Ether.  C.  Imray,  London.  From 
the  "  l'arbwerke  vormals  Meister,  Lucius,  und  Bruning," 
Hoechst  -  on  -  the  -  Maine,  Germany.  Ens:.  Pat.  5366 
April  8,  1890.     id. 

Crude  guiacol  of  boiling  point  200° — 205 =  is  converted  into 
a  salt,  preferably  the  potassium  salt,  which  is  purified  by 
recrystallisation  from  alcohol ;  this  is  then  employed  for  the 
preparation  of  a  benzoyl  compound  by  treatment  with 
benzoyl  chloride  on  the  water-bath.  The  resulting  bodv, 
for  which  the  name  of  "  Phthiosot "  or  "  Benzosol  "  is  pro- 
posed, is  difficultly  soluble  in  water,  nearly  insoluble  in 
glacial  acetic  acid,  readily  soluble  in  chloroform,  ether,  and 
in  hot  alcohol.  It  melts  at  50  .  and  when  pare  has  neither 
taste  nor  smell,  these  last  qualities  being  of  advantage  in  its 
employment  for  medicinal  purposes. — C.  A.  K. 


The  Manufacture  of  Diquinolyline  Derivatives.  B.  Will- 
cox,  London.  From  the  "  Farbenfabriken  vormals  F. 
Bayer  and  Co.,"  Flberfeld,  Germany.  Eng.  Pat.  .3722, 
April  15,  1890.     6<f. 

A  method  for  obtaining  diquinolyline  derivatives  by  treating 
amidophenylquinoline  or  the  alkylated  derivatives  of  amido- 
phenvlhydroxyquinoline  with  aceto-acetic  ether  in  the  cold. 
On  heating  these  substances  subsequently  •  i !0fl  —  250:  C. 
with  or  without  condensing  agents  they  are  converted  into 
two    isomeric    hvdroxymethvldiquinolylines    or    alkylated 
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hydroxy  derivatives  of  these  bodies.  The  two  isomers 
obtained  from  amidpphenylqninoline  (Ber.  18,  1904)  arc 
the  a-  ami  B  -  hydroxymcthyldiipiinolylinc  The  former 
cryrtallisei  without  (rater,  tome  brown  at  340  C.  without 
melting,  and  its  hydrochloride  contains  8  11/ >.  The  salt  i- 
turned  yellow  by  OOld  water  anil  decomposed  into  basic  salt. 
The  ^-modification  eryatalliset  with  I  H ,'  i,  and  melts  when 
anhydrous  at  :tl2  C.  Its  hydrochloride  contains  :(  H  O, 
and  is  not  deeomposed  by  water.  A  further  example  is 
also  Riven  of  the  formation  of  similar  bodies  from  m-aiuido 
phenyl-p-metboxyquinoline  (lh.r.20,  1920).  By  condensing 
this  substance  with  aceto-acetic  ether  in  the  cold,  and  subse- 
qnently  hearing  the  product  to  2uu  -2.">u  ('.,  two  bases  are 
formed  which  differ  by  the  solubility  of  their  sulphates  in 
hot  dilute  Bulphuric  acid.  The  6-compound,  which  gives  the 
less  soluble  Bulphate,  yields  a  base  having  a  melting  point 
above  820  C.  and  appears  to  be  methaxybydroxymethyl- 
diquinoryline.  *  In  reduction  with  tin  and  hydrochloric  acid 
or  sodium  and  alcohol  it  yields  a  hydride  of  wliii-h  ill,-  base 
melts  at  L'<'..'i  -  Its  Bulphate  has  a  hitter  taste  similar  to 
that  of  qninine  sulphate,  and  ha-  the  same  physiological 
properties  in  cases  of  intermittent  fever.  The  a  isomcride 
forms  a  Bulphate  readily  soluble  in  bot  dilute  sulphuric 
aeid,  and  the  base  which  en  stalh'ses  in  shining  tablets  loses 
waier  of  crystallisation  at  130 — 140  ('.  On  reduction  it 
gives  a  tetrahydride  melting  at  14n  and  forming  more 
soluble  sdt-  than  the  3-buse.  The  hydrochloride  is 
sparingly  soluble  in  dilute  hydrochloric  acid. — T.  A.  I.. 


Improvement  in  the  Manufacture  of Phenacetine  Deriva- 
tives.    1!.  Willcox,  London.     Prom   the  "  Farbenfabriken 

vnrnals  !•'.  Haver  and   Co.."   Elberfeld,  Germany.     Eng, 
Pat  .'.72:1.  April  15,  1890.     Bo!. 

VtKTi  viii'  phenacetines  result  by  treating  phenacetine  first 

with  metallic   sodium    and    then  with    an   alky  I  haloid.      The 

Bodium  is  added  to  a  solution  of  phenacetine  in  xylene,  when 
the  -odium  compound  separates  in  white  needles  :  the  whole 
i-  then  treated  with  the  alk.v  1  iodide  or  bromide,  the  resulting 
sodium  salt   removed  bj  filtrati the  xylene  distilled  off 

with  -team,  and    llie    residue    dried    and  then  distilled  either 

under  ordinary  or  reduced  pressure.  The  methj  I  compound 
distils  al  295-  305  C.  as  a  colourless  oil,  which  solidifies 
on  cooling  to  a  crystalline  ma--,  which  can  be  further 
purified  by  crystallisation  from  ether  or  from  petroleum 
ether.  It  is  moderately  soluble  in  water,  readily  in  ether, 
and  melt-  at  about  40  < '.   The  etb\  l  compound  is  difficultly 

-■■bible  ui  water,  moderately  BO  in  ether  ;  it  melt-  at  36  and 
boils  at  298    I 

It-  formation  i-  represented  bj  the  following  equal 

I    ll,.U.r,ill,.N.(Nall  ■<(.<   II     •    I     11,1  = 
I     II  II  .1     II,    S|l     ll,|l  n  i   II.        \  ,l 
phi  nacetine. 
The  product-  are  valuable  for  pharmaceutical  purposes. 
—  ('.  A.  K. 

Method  of  and  Apparatus  for  Treating  Atmospheric  Air  /" 
obtain  Oxygen  therefrom.  E.  Neavc,  Sydney,  New  South 
Wales.     Eng,  Pat.  6468,  April  28,  1890.     6d. 

\ik  i-  drawn  by  means  of  pump-  through  a  separatoi  ;  this 
i-  a  porous  clay  cylinder  fitted  externally  with  a  thin  india- 
rubber  jacket  and  paeke-l  interoalrj  with  specially  prepared 
porous  caoutchouc.  When  the  separator  is  exhausted  much 
more  oxygen  than  nitrogen  passes  through  the  porous 
membranes,  and  this,  aftei  being  fora  <l  through  some  vessels 
filled  »nh  calcium  hydrate  and  others  with  water  to  still 
further  eliminate  the  nitrogen,  is  received  in  suitable  gas- 
holders. The  porous  rubber  is  prepared  h*  first  dissolving 
i  toutchouc  in  naphtha,  evaporating  tin-  .iff,  and  again 
dissolving  in  a  mixture  ol  naphtha  and  oil  of  turpi  mine,  the 
india-rubber  being  then  left  on  a  second  evaporation  in  a 
spongy  state,     ["be  specification  is  illustrated  by  a  drawing. 

— S.  i.   l: 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Tin  Sector  and  Grease-Spol  Photometers,     f.  Hurler. 
v     page  :U8. 


XXII -EXPLOSIVES.  MATCHES.  Etc. 

The  Propagation  of  the  Explosive  Wavt    in  Liquids  and 
Soliih.     I).  Berthelot    Compt.  Hen. I.  H2,  16—27. 

The  propagation  of  the  explosive  wave  ingases  has  been 
already  established  by  VieUle  and  the  author  to  be  subject 
to  the   primary   laws  of  undulatory  phenomena    such   as 

Bound.      The  maximum  rate  attained  i-  2,800  iii.  per  seciind. 

and  depends  on  the  heat  developed,  corresponding  to 
the  total  quantity  evolved  by  the  reaction-  that  accom- 
pany detonation,  and  which  incur  too  rapidly  to  be 
appreciably  diminished  by  loss  by  radiation,  conduction, 
or  even  dissociation. 

In  order  to  elucidate  his  more  recent  work  on  the 
propagation  of  the  explosive  wave  in  liquids  and  solids, 
the  author  gives  a  resumi of  the  experiments  with  gaseous 

media  already  alluded  to,  and  recorded  in  Ins  book  "  Sur 
la  force  des  Matures  Explosives."  It  is  there  shown  that 
the  rate  of  the  explosive  wave  in  the  same  Bystem  is 
independent  of  the  pressure  for  pressures  varying  from 
l  to 8  atmospheres.  It  is  identical  whether  the  wave  be 
propagated  in  a  tube  of  caoutchouc  or  metal,  in  spite  ..f 
the  different  conducting  and  radiating  power-  of  the  two 

mat.  rials.      further,  the  pressures  developed  in  an  explosive 

mixture  detonated  at  different  initial  temperatures  are 
sensibly  proportional  to  the  density  of  the  mixture,  this 
result  being  continued  by  experiments  with  gaseous  mix- 
tures that  were  isomeric  in  the  sense  that  they  gave  the 
same  products  of  combustion  while  evolving  different 
quantities  (the  maximum  being  a-  much  as  twice  the 
minimum  )  of  heat. 

Less  -impl.*  laws  appear  to  govern  the  propagation  of  the 

explosive  wave  In  lioilie-  of  greater  density  than  that  of 
eases.      All  ex pcriineiital  Stud*   of  the  subject  has  been  part 

of  the  work  of  the  Commission  for  Explosive  Substances, 

and     some    of     the    results     have     already    been     published 

(Annales  ,!■■  i  himie  el  .[<■  Physique,  6,  556).  They  were 
obtained  by  using  lone  tubes  (100  in.)  of  narrow  bore, 
made  of  bad  and  tin.     The  highest  velocity  (7,700  m.  i»t 

second)  was  observed  iii  the  case  of  liitromannite. 

The    pursuance   of   this    investigation    appeared    likely   to 

be  best  undertaken  by  using  a  fluid  homogeneous  explosive 

substance  detonated  in  tubes  ol  varying  resistance  but 
similar    mass,    and    Btrong   enough    to   resist    the   explosion. 

This  last  condition  could  not  be  fulfilled,  and  as  will  bo  seen 
later  there  appear  to  be  fundamental   reasons  why  il  should 
attainable. 
The  liquid  chosen   was  methyl  nitrate,  I  II  M  >  .  «p.  gr. 

l  •  IH2.    i  in  explosion  it  may  decompose  thus  : — 

2  (   II   Mi         i  i  i     -    I  il  N          ,;  II  II. 
or  Ihus — 

2  I    II, M>,  -2  CO      -II  rl      •    2   II  II. 

or    both    reactions    may  occur.       In  either   case    the    volume 

of  the  gases  produced  is  the  same,  w/..  K7n  lures  for 
1  kilo,  of  the  original  liquid,  i.e.  1,028  litres  for  l  litre. 
Its  heat  of  formation  is  39*9  large  calorics,  taking  the 
value  of  carbon  as  94*3  cal.  The  first  equation  gives  a 
In  at  of  decomposition  of  107*7  cal.,  the  second  119  6  cal. 
at  constant  pressure,  the  water  produced  being  assumed 
to  be  in  tin-  gaseous  state.  II'  mean  of  these  values  give* 
1,431  cab  for  l  kilo  of  methyl  nitrate,  The  volume  of 
gas  and  the  heat  evolved  are  similar  to  the  same  products 

Of    other    high    explosives.        |  h,       pressure    develop,.!,    all,  I 

allowing  for  the  limit   below  which  the  gaseous  prodocts 

of  its  detonation  cat '   be  compressed,  is  found  to  -bow 

a  similar  agreement. 
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Hate  of  Detonation. — Experiments  were  carried  out  in 
long  tubes  placed  end  to  end,  the  rates  being  determined 
by  the  use  of  chronographs  in  the  manner  previously 
adopted  by  the  author. 

Various  materials  were  used  for  the  tubes. 

I.  Caoutchouc  tubes  lined  with  canvas.  Internal  diameter 
5  mm.,  external  diameter  12  mm.  The  velocity  between 
the  first  and  second  point  of  observation,  10  m.  apart,  was 
1,616  m.  per  second.  Further  on  the  propagation  was 
irregular,  a  result  ascribable  to  the  rending  of  the  tube. 

II.  Glass  tubes,  varying  from  3  mm.  internal  diameter, 
the  walls  having  a  thickness  of  4  ■  5  mm.  to  5  mm.  diameter 
and  1  mm.  thickness.  The  results  varied  from  2,482  m. 
per  sec.  for  the  former,  to  1,890  m.  per  sec.  for  the  latter. 
The  rate  decreased  with  the  diminution  of  the  thickness 
of  the  tube,  indicating  that  it  was  limited  by  the  more  or 
less  immediate  fracture  of  the  tube.  There  was  nothing 
to  indicate  that  the  maximum  speed  was  being  approached. 
Even  the  thinnest  glass  resisted  rupture  longer  than  the 
canvas-lined  rubber,  and  allowed  the  attainment  of  a 
higher  velocity. 

III.  In  Britannia  metal  tubes  3  mm.  in  internal  diameter 
and  4  8  mm.  thick,  the  velocity  was  1,230  m.,  the  material 
thus  appearing  to  give  way  more  quickly  than  either  glass 
or  caoutchouc. 

IV.  Solid-drawn  steel  tubes  5  m.  in  length  and  3  mm. 
internal  and  15  mm.  external  diameter,  and  annealed  with 
the  utmost  care,  were  used  in  the  next  series  of  experiments. 
The  velocities  observed  varied  from  2,084  m.  to  2,155  m. 
All  the  tubes  were  broken,  the  fragments  generally  being 
in  the  form  of  lamella?,  as  were  those  of  the  rubber  tubes, 
forming  a  testimony  to  the  homogeneity  of  the  metal  and 
defining  the  character  of  its  elasticity.  The  figures  lie 
between  those  given  by  caoutchouc  and  thick  glass  tubes. 
They  are  in  all  cases  lower  than  those  observed  with  solid 
explosives,  whether  dense  like  compressed  guu-cotton  or 
in  the  form  of  powder  like  picric  acid. 

The  failure  of  the  steel  tubes  makes  it  more  than  doubtful 
whether  any  material  can  be  found  to  withstand  the 
explosion.     The  theoretical  reasons  are  as  follows  : — 

According  to  the  theory  of  the  elasticity  of  materials,  the 
resistance  to  rupture  of  a  metal  tube  does  not  increase  with 
its  thickness  indefinitely,  but  tends  towards  a  limit,  and 
when  this  is  exceeded  fracture  takes  place,  whatever  be  the 
thickness.  But  liquid  explosives  like  methyl  nitrate  present 
a  noticeable  peculiarity  :  Their  volume  in  the  liquid  state  is 
smaller  than  the  minimum  volume  below  which  the  gaseous 
or  liquid  products  of  their  explosion  cannot,  as  far  as  we 
know,  be  compressed.  Taking  the  explosion  of  methyl 
nitrate  as  a  concrete  case,  we  find  that  the  lowest  possible 
volume  of  its  products  is  about  one-fifth  greater  than  that 
of  the  liquid  before  explosion.  Consequently  the  vessel 
filled  with  the  liquid  must  be  broken  before  the  whole  of 
the  explosive  has  decomposed.  The  moment  of  fracture 
will  vary  according  to  the  power  of  the  material  of  the 
vessel  to  resist  shock  ;  its  ultimate  statical  resistance  such 
as  is  commonly  measured  by  hydraulic  pressure,  does  not 
here  come  into  play. 

Similar  considerations  applied  to  other  liquid  and  solid 
explosives,  lead  to  the  conclusions  that  hydrogen  peroxide 
decomposed  into  oxygen  and  water  would  similarly  shatter 
the  vessel  containing  it,  the  expansion  being  54  per  cent., 
while  the  figure  for  fulminate  of  mercury  is  55  per  cent. 
This  enormous  dilatation,  coupled  with  the  great  density  of 
the  substance  and  the  rapidity  of  its  explosion,  explains 
the  shattering  action  of  fulminate  of  mercury,  and  the 
manner  in  which  the  products  of  its  explosion,  though 
wholly  gaseous,  leave  marks  on  the  hardest  metals,  like 
those  made  by  a  cold  chisel.  Nitrate  of  ammonia  gives 
a  similar  expansion  amounting  to  65  per  cent. 

It  may  be  here  noted  that  these  explosives  the  formation 
of  which  is  of  course  endothermic,  suffer  a  diminution  in 
their  synthesis  from  the  products  of  their  explosive 
decomposition  which  is  in  no  way  inferior  to  that  observed 
in  the  case  of  the  best  defined  exothermic  compounds. 
This  result  is  of  importance  because  it  runs  counter  to  most 
of  the  conclusions  that  have  been  endeavoured  to  be 
established  concerning  the  relations  between  the  heat  evolved 
in  a  reaction  and  the  changes  of  volume  that  accompany  it. 


The  author  believes  that  were  measurements  possible  it 
would  be  found  that  the  velocity  of  the  explosive  wave  in 
liquids  is  comparable  with  that  of  sound  in  rigid  solids,  viz., 
5,000  m.  per  second. 

A  note  by  Vieille  is  appended  to  the  paper  in  which  the 
phenomena  already  recorded  are  summarised,  and  Herthelot's 
explanation  of  the  method  of  transmission  of  the  explosive 
wave  in  liquids  and  solids  further  elaborated.  Nitroglycerin 
exploded  in  lead  tubes  having  an  internal  diameter  of  3  mm. 
has  given  velocities  of  about  1,300  m.  per  second,  while 
dynamite,  under  like  circumstances,  gave  2,700  m.  This 
higher  velocity  is  due  to  the  influence  of  the  structure  of  the 
explosive  material  on  the  speed  of  propagation.  Nitro- 
glycerin itself  being  a  viscous  liquid  transmits  the  initial 
impulse  more  irregularly  than  when  absorbed  in  siliceous 
material.  Mica  dynamite  gives  still  higher  results,  as  might 
be  foreseen  on  considering  its  more  crystalline  structure : 
nitro-mannite,  a  solid  crystalline  body,  behaves  in  a  manner 
consonant  with  this  idea,  the  velocity  given  by  it  being 
fairly  constant  and  extremely  high,  viz.,  7,700  m.  per  second. 
In  the  same  way  picric  acid  evenly  crystallised  has  given 
6,500  m.  On  the  other  hand,  in  the  case  of  pondered 
explosives  brought  almost  into  a  state  of  complete  continuity 
by  adequate  pressure,  a  limit  of  compression  exists  beyond 
which  detonation  cannot  be  effected  ;  this  has  been  observed 
with  certain  chlorate  mixtures.  Further  experiments 
illustrating  the  influence  of  the  envelope  surrounding  the 
explosive  in  the  case  of  gun-cotton  may  be  quoted. 

Compressed  gun-cotton  with  a  density  of  1  to  1-27 
exploded  in  lead  tubes  3 '15  mm.  in  diameter,  has  given  a 
velocity  of  5,400  m.  per  second;  with  a  density  of  0  73 
and  a  tube  3  77  mm.  in  diameter,  the  velocity  was  3,800  m. 
per  second;  the  decrease  in  this  case  being  due  to  the 
lower  state  of  compression  of  the  explosive.  Gun-cotton 
in  the  form  of  a  mere  cord  with  a  density  of  0'65  gave 
2,400  m.  per  second.  But  a  low  resistance  on  the  part  of 
the  envelope  may  he  compensated  for  by  the  mass  of  the 
explosive,  the  outer  parts  restraining  the  instantaneous 
evolution  of  gaseous  products  from  the  central  portion. 
Abel  has  observed  velocities  of  5,300 — 6,000  m.  per  second, 
using  cartridges  of  compressed  guu-cotton  about  10  times 
the  diameter  of  the  cords  above  referred  to,  placed  end  to 
end  and  not  enveloped  in  any  way. 

The  whole  investigation  has  shown  that  the  simple 
character  of  a  gaseous  explosion  and  the  definite  nature 
of  the  laws  which  govern  it  do  not  obtain  in  the  case  of 
liquids  and  solids. — B.  B. 


On  Explosices  and  their  Safe  I'se  in  Mines.     Soupart. 
Monit.  Scient.  37,  114—119. 

Recent  experience  having  shown  that  most  of  the  explo- 
sives in  use  in  mines  are  dangerous,  some  owing  to  the  high 
temperature  produced,  which  is  sufficient  to  ignite  the  fire- 
damp, and  some  to  their  containing  sulphates  in  large 
enough  quantities  to  yield  on  combustion  harmful  amounts 
of  sulphuretted  hydrogen,  the  following  experiments  con- 
ducted by  the  inventors  under  the  supervision  of  the  author 
on  a  new  substance— Favier's  explosive — are  of  considerable 
importance. 

Favier's  "  antifiredamp  "  while  possessing  as  much  power 
as  dynamite  No.  1,  is  yet  perfectly  safe  in  its  manipulatiou ; 
it  will  not  freeze,  may  be  hammered,  fired  upon  at  10  yards, 
thrown  into  a  fire  or  touched  with  a  red-hot  iron,  without 
exploding. 

The  following  table  compiled  by  the  French  Commission 
on  Explosives  shows  the  pressure  developed  on  detonating 
the  various  substances  : — 


Charge. 

0"2  Grin. 

O'.'i  Grin. 

Kilos. 

2,1 « 1 

2,061 
2.051 

Kilos. 
3,56* 

3,623 

2,2711 

- 
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Tried  cm  the  author's  work*  by  exploding  15  gnns.  in  a 
hollow  hlock  of  lead  weighing  fi:i  kilo-.,  the  capacity  of  the 
•  was  increased  from  140  cc.  to  42:i  cc.,  "  grisoutite  " 
giving  only  218  cc. 

Farther  experiments  were  carried,  on  in  an  apparatus 
consisting  of  a  copper  vessel  of  ahout  lOcbm.  capacity, 
containing  a  steel  mortar  to  bold  the  explosive,  and  fitted 
with  >'vf\ii  holes,  leading  tubes  for  tilling  the  vessel  with 
gas,  thermometer,  a  powerful  agitator  worked  from  outside 


and  a  steam-coil  to  enable  the  explosion  to  take  place  at  a 
high  temperature.  The  chamber  was  filled  with  a  mixture 
of  100  parts  of  coal-gas  and  12  of  air.  a*  being  most 
inflammable,  and  comparative  experiments  were  tried 
between  dynamite  No.  1,  "grisoutite,"  forcite,  and  Farier's 
explosive,  with  and  without  the  addition  of  coal-dust  to  the 
gaseous  mixture;  the  explosions  being  determined  clectricallv. 
The  results  are  shown  in  the  table  : — 


Explosive. 


Fas  i. 


Grisoutite  . 


Porcite  . 


Dynamite  Wo,  !■ 


Wad. 


Coal-dust. 


Temperature. 


No.  of 
Experiments. 


Results. 


None 

Absent 

tibsenl 

Clay 

Present 

Coal-dual 

Present 

„,          None 

Present 

r         None 

A.bsen1 

Clay 

Absent 

Clay 

Present 

i  oal-dust 

Present 

None 

Presenl 

f            Chiy 

Utaent 

Cloy 

Presenl 

Coal-dual 

Presenl 

None 

Present 

Clw 

A  bsenl 

17-2+ 
17-48 
16— 54 
JB— M 

SO— 37 
17— .'CI 
17—48 
17—53 

22-.-.1 
i  1-37 
17  16 
is-n; 
41—5.3 
2U-37 
37 


12 
111 
10 
ti 
in 

3 

1 
111 

.'■ 

4 

B 

., 

ii 

1 


One  ignition. 

N<-  ignition. 

No  ignition. 

One  ignition  at  us . 

No  ignition.    No  air  mixed  with  iras. 

ignitions. 
No  ignition. 
Two  ignitions. 

Seven   IL'hlti"II*. 

N"  ignition.    No  air  emp* 

One  ign 

Three  ignitions. 

Two  ignitions, 

si\  ignitions.    No  air  employed. 

Ignition. 


— K.  II.  I.. 


XXIII -ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Tin  Measurement  •■/  Natural  Gat  with  the  Pilot  Tube- 
Gauge.  8.  \\ .  Robinson,  Engineering  and  Mining  .1. 
L891,  261—  u«',-j. 

See  under  II.,  page*  35s! — 353. 


.In  .l/i/uirn/i»  for  Fractional  Distillation  umlii  Seduced 
Pressure.     H.  Sehulx.     Ber.  23,  8568— 3570. 

Thk  apparatus  shown  in  the  figure,  combining  rimplicitj 

of  istrnction  with   efficiencj  and   bandiness,  is  specialty 

designs]  for  fractionally  distilling  large  quantities  of  liquids, 
ilarh  for  technical  purposes,  instead  of  the  more 
troublesome  connexions  described  bj  Wialicenue  ulii* 
Journal,  in'.h,  168),  Between  pump,  condenser,  and  receiver, 
the  simple  arrangement  shown  ii  employed,  in  which  k  is 

the  condenser  fitting  at   i     intO  the  adapter   II  vv  hull   I-  dl.iun 


Aii    Error    in    the    Pritunpli    <■/    Ordinary    Exsiccator*. 
W.llempel.     Ber.  23, 8566     3568. 

Thk.  author  drawl  attention  to  the  fact  that  moist  air  being 
lighter  than  ili  v  air,  the  usual  practice  of  placing  the  drying 
ij  underneath  the  substance  to  be  desiccated  and  at  the 
bottom  hi  the  receiver  is  open  to  serious  objection,  since  the 
action  i-  dependent  on  She  sum  mixing  bj  diffusion  of 
th.  layers  of  air  i  of  course  when  the  air  is  highly  rarified 
this  is  not  of  -ii  much  importance.  Bj  placing  the  drying 
i  as  hi^h  as  possible  and  oootii  the  Bubstanoe  to  be 
dried,  the  desiccation  is  rapid  and  effective  owing  to  a 
circulation  of  the  air.—  <  •.  II. 


out   at   s,  and  in  which  i-  sealed   the  tube  ./  CI ectingthe 

iute i  the  receivoi   V  with  suction  pump.    Thee 

| eoted  at   mi  In.  a  piece 'of  rubbei   tubing  with  the 

adapter,     Its  manipulation  is  obvious,     u.  II. 
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Automatic  Mercury  Pump.     M.  Stahl.    Ber.  24,  147 — 149. 

In  this  pump,  which  has  been  patented  in  Germany,  the 
mercury  is  raised  by  air  compressed  in  a  suitable  vessel 
by  means  of  the  ordinary  water  supply,  a  weight  with 
adjustable  slide  and  the  lower  mercury  reservoir  being  so 
arranged  on  a  rocking  table  that  the  water  supply  is 
automatically  cut  off,  and  the  water  in  the  air  vessel  allowed 
to  escape  when  the  mercury  has  been  raised  to  a  pre- 
determined height.  The  descent  of  the  mercury  during 
the  working  of  the  pump  reverses  the  operations. — O.  H. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The  Application  of  Electrolysis  to  Quantitative  Analys 
C.  A.  Kohn. 

See  pages  327 — 328. 


On  the  Volumetric  Estimation  of  Alumina.     (1.  Lunge. 
See  pages  314—317. 


On    the    Determination   of  Manganese   in    its    Ores  ami 
Alloys.     J.  and  H.  S.  I'attinson. 

See  pages  333—338. 


On  the  Determination  of  Chromium  in  Steel.     T.  W.  Hogg. 
See  pages  340 — 341. 


The  Solubility  of  Gases  in  Water.     L.  W.  Winkler.     Ber. 

24,  89—101. 
The    author    has    commenced    a   redetermination   of    the 
absorption   coefficients  of   gases.       He  describes    minutely 
the   apparatus   he   employs,   and  gives   results    as   to   the 
absorption  of  hydrogen  by  water. 

He  finds  that  the  absorption  coefficient  of  h3,drogen 
decreases  with  rise  of  temperature  as  far  as  60"  C,  when  it 
becomes  constant.  His  results  agree  with  those  obtained 
by  Timofejew  (Zeits.  f.  phys.  Chem.  6,  141).  Bunsen  gave 
the  absorption  coefficient  of  hydrogen  as  constant  between 
0°  and  20°  C. 

The  solubility  of  oxygen  and  nitrogen  is  being  investigated. 

— T.  L.  B. 


A  New  Method  for  Analysing    Silicates.     P.   Jannasch. 
Ber.  24,  273—278. 

The  decomposition  of  the  silicate  is  effected  by  means  of 
concentrated  hydrochloric  acid  under  pressure.  The 
following  apparatus  is  used : — A  tapering  platinum  tube 
closed  at  one  end  and  provided  with  a  specially  constructed 
cap.  This  cap  contains  an  inner  platinum  tube,  which  is 
soldered  to  it.  The  following  are  the  dimensions: — The 
total  length  of  the  platinum  tube  is  178  mm.,  the  cap  being 
43  and  the  tube  proper  151  mm.  A  portion  of  the  cap 
Overlaps  the  tube  to  a  length  of  16  mm.  The  inner  tube 
measures  32  mm.  (23  mm.  outside  the  cap  and  9  mm. 
inside).  The  diameter  of  the  tube  is  15  mm.,  of  the  cap 
1"  mm.,  and  the  inner  tube  5  mm.  The  apparatus  weighs 
57  •  5  grms.     The  capacity  is  26  cc. 

The  finely  powdered  silicate  is  introduced  through  the 
inner  tube  by  means  of  a  funnel,  and  washed  in  with  10  cc. 
of  hydrochloric  acid  containing  4  vols,  of  hydrochloric  acid 


to  1  vol.  of  water.  The  mineral  is  well  mixed  with  the  acid 
by  the  aid  of  a  platinum  wire,  which  is  subsequently  washed 
with  5  cc.  of  acid.  The  platinum  vessel  is  now  introduced 
into  a  glass  tube,  and  hydrochloric  acid  poured  into  the 
glass  tube  until  it  covers  about  one-half  of  the  platinum 
tube.  The  diameter  of  the  glass  tube  should  be  22  mm. 
inside  and  somewhat  over  2  mm.  thick.  When  filled  the 
glass  tube  is  drawn  out  and  the  air  expelled  by  carbon 
dioxide,  which  must  be  led  into  the  platinum  vessel.  The 
tube  is  sealed  and  heated  from  10  to  12  hours  to  190° — £10°. 
The  product  is  washed  from  the  tubes  and  the  acid  com- 
pletely expelled  on  the  water-bath  and  filtered.  The  small 
amount  of  platinum  dissolved  from  the  tube  is  precipitated 
with  sulphuretted  hydrogen.  The  objections  pointed  out 
by  the  author  to  this  method  are  the  contamination  of  the 
solution  with  platinum  chloride  and  the  presence  of  small 
quantities  of  lime  and  alumina  in  the  silica. 

Nothing  can  be  definitely  stated  as  to  its  general 
application.  The  analyses  of  felspar  by  this  method  agree 
well  with  results  obtained  by  the  ordinary  method  of  fusion 
with  alkali.— J.  B.  C. 


On  the  Determination  of  Iron  and  Alumina  in  Phosphates. 
K.  Jones.   Zeits.  f.  augew.  <  he. .1.1891,  3 — 4. 

The  author  publishes  some  further  improvements  on 
Glaser's  method  of  estimating  iron  and  alumina  in  phos- 
phates (this  Journal,  1890,  111). 

Teugrms.  of  phosphate  are  dissolved  in  nitro-hydrochloric 
acid  and  the  solution  made  up  to  500  cc.  50  cc.  (equal  to 
1  grm.  of  substance)  are  evaporated  to  one-half  the  volume 
in  a  beaker,  acidulated  while  warm  with  10  cc.  of  diluted 
sulphuric  acid  (1 :  5),  shaken  up,  and  150  cc.  of  alcohol  added, 
shaken  up  again  and  allowed  to  stand  for  at  least  three 
hours.  The  calcium  sulphate  is  filtered  off,  washed  with 
alcohol,  dried,  and  weighed.  The  filtrate  is  placed  in  an 
Krlenmeyer  flask,  the  alcohol  distilled  off,  the  residue 
washed  into  a  beaker,  supersaturated  with  ammonia,  and 
heated  //'//  all  the  ammonia  is  driven  off.  The  precipitate 
of  ferric  phosphate  is  filtered,  washed  with  boiling  water 
containing  ammonium  nitrate,  without  stirring  up  the  pre- 
cipitate. The  filtrate  is  supersaturated  with  ammonia,  and 
the  magnesia  estimated  after  12  hours'  standing  ;  phos- 
phoric acid,  alkalis,  and  sulphuric  acid  are  estimated  in 
the  original  solution  as  usual. 

The  combination  of  the  methods  of  Glaser  and  Stutzer 
(this  Journal,  1890,  218)  is  only  available  in  the  absence 
of  organic  matter. — H.  A. 


of    Metallic     Aluminium 
F.   Regelsberger.     Zeits.   f. 


n     Commercial 
augew.   Chem. 


Determination 

Aluminium. 
1891,  20. 

Klemp's  method  (this  Journal,  1889,  710)  of  estimating 
aluminium  by  means  of  the  hydrogen  evolved  with  caustic 
potash  is  incorrect,  as  the  same  reaction  is  obtained  with 
silica,  which  is  a  common  impurity  of  commercial  aluminium. 
The  author  prefers  the  following  method  : — Dissolve  2  grms. 
of  the  sample  in  concentrated  caustic  potash  (15  grms.  of 
KOH)  in  a  platinum  basin,  make  up  with  water  to  200  cc, 
boil  50  cc.  of  this  with  ammonium  carbonate,  filter,  wash, 
and  ignite.  Deduct  from  this  the  alumina  of  the  reagents, 
which  is  estimated  in  the  same  way. — H.  A. 


7Vie  Precipitation  of  Manganese  as  Ammonium  Manganoiis 
Phosphate.  A.  G.  MeKenna.  Technology  Quarterly,  3, 
333—337. 

The  determination  of  manganese  by  the  usual  process  of 
precipitation  as  dioxide  by  bromine  and  subsequent  ignition, 
is  subject  to  two  sources  of  error.  First,  the  precipitate 
always  carries  down  some  of  the  potassium  or  sodium  salts, 
whilst  if  ammonium  acetate  be  employed,  the  solution  must 
be  made  alkaline  before  the  precipitation  by  bromine  and 
the  separation  from  calcium  is  then  rendered  less  sharp. 
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Sec Uy,  the  composition  of  the  ignited  precipitate  vane* 

somewhat  according  to  the  temperaturi  ol  miiii i<>n  :nui 
other  cause*.  Ii  is,  therefore,  noa  customary  to  redissolve 
the  manganese  dioxk'e  and  t"  reprecipitate  ii  as  ammonium 
manganous  nhosphate,ai  proposed  by  Wolcotl  Gibbs.  I  he 
author  has  examined  this  method  of  determination  with  the 
object  of  ascertaining    what    conditions    are   essential    to 

te   results.     He   finds  that  no  appreciable  error   is 
introduced  by  precipitation  and  boiling  in  •  Is,  and 

thai  the  precipitate  is  equally  insoluble  iu_ hot  water  as  in 
solutions  "f  ammonia  or  ammonium  nitrate.  In  fact, 
ammoniacal  water  dissolves  a  perceptible  quantity  of  the 
precipitate  when  iron  i-  present    The  essentia]  condition  i« 

thai  the  precipitated  ammonium  manga i~  phosphate  must 

be    boiled     long    enough    t"    transform    the    whole    into 

teristic  -ilk\  crystals,  which  allow  of  easy  filtrati 

and  the  time  required  is  about  eight  minutes  boiling  with 
constant  >t irrin^r  t"  preveul  bumping.     The  washing 

I onducted   with  hot   water  and  the  ignited  precipitate 

weighed  as  manganous  pyrophosphate.  The  r.  -ults  are 
accurate.— G.  II    It. 


/        ina         oj  Perro-chromium,  Ferro-alutninium,  Ferro* 
inn:/  iilicium and Perro- titanium.     A.  Ziegler. 

Dingl.  Polyl  J.  279, 163     ' '•''••     (See  this  Journal,  1889, 
639,  and  1890,  216  -  218.) 

To  ill mpose  the  above  alloys  the  author  uses  a  mixture 

caustic  soda  or  potash,  and  :i  grma,  of 
sodium  <T  potassium  nitrate:  0*5  grm.  of  the 
powdered  and  sieved  alloy  is  taken  and  fused  with  the  llux 
in  a  silver  crucible.  The  orucible  mu-i  have  a  caps 
about  50  i  '■■  and  weigh  43  to  46  gnns,  The  Bilver  crucible 
i~  heated  in  the  luminous  name  of  the  Bunsen  lamp  bo 
iliut  the  crucible  remains  covered  with  soot. 

The  anthoi  has  determined  the  loss  of  weight  of  the 
crucible  after  fusion  by  (1)  extracting  with  water;  (8) 
washing  with  hydrochloric  acid-,  and  <:<)  cleaning  with 
sand  after  decomposing  ferro-chrominm  : 

Orm. 

I.— Lost 0*0083 

II. hikI  III.     Lost 0*0O7S 

.inn,;, 


The  loss  after  fusion  offerro-aluminiutn  was  "  0138  gi  m.| 
ingsten,  0*0823   grm.)   fcrro-silicium,  0*0125)   and 
ferro-titanium,   0*0192   gnns.      Potash   salt-   give   Bimilat 
results. 

iliruiiiiMiii  i-  analysed  as  follows:  0*5  grm.  of 
powdered  alloj  is  placed  in  the  Bilver  crucible,  to  whiob 
ti  gnns.  "f  caustic  alkali  and  dkalioe  nitrate  arc 

added  The  crucible  is  covered  with  snot  by  the  reducing 
flame  •'"■l  genth  heated,  the  temperature  being  slowl} 
raised.     Jusl  before  boUi  at   fused  mass  is  allowed 

i   the  sides  of  the  crucible  and  the oled.    The 

crucible  i«  placed  in  ■■>  porcelain  basin  and  filled  up  with 

The  solution  of  the  contents  maj  1"'  hastened  by  stirring 
«iih  ■  platinum  tod  I  I  ■  olutiou  and  precipitate  of  ferric 
■  ■Mill  i  to  i  beaker  and  saturated  with  carbon 

dioxide 

iquid  i»  evaporated  in  ■  basin  over  the  water-hath 
in  dryness,  redissolved  and   filtered.      The   precipitate  is 

washed   with    water   containing    sodi larbonate       I  In 

chromium  is  now  completeH  in  Bolution,  The  reddish  film 
in,  the  interim  "t  the  orui  ihle  appi  ars  t"  be  silver  chromate, 

and   i~   reaiiiU    dec i id   bj    dilute   hydrochlori 

This  latter  solution  is  added  i"  the  iron  solution,  ot  the 
minute  quantity  ol  chromium  ><  contains  maj  be  determined 
separately.  I  in  chromate  solution  is  made  up  to  a  given 
volume,  portions  of  which  an  evaporated  I  tryness  with 
hydrochloric  acid,  the  silica  separated  and  thi  chromium 
precipitated  twice  srith  ammonia.  The  insoluble  portion  of 
the  extract  from  thi  crucible  contains  the  iron,  manganese, 
i  the  silica,  ftc  rhii  is  dissolved  on  the  filter  with 
hot  dilute  hydrochloric  acid  <i   i  '■  of  water) 


ami  washed  with  l  per  cent  acid.  The  acid  solution  is 
evaporated  t<.  dryness,  taken  up  with  dilute  hydrochloric 
acid  an. I  filtered.  The  filtrati  contains  iron  and  manganese 
chloride. 

The  iron  precipitate  should  be  tested  for  chromium. 
The  silica  niu-t  be  expelled  with  hydrofluoric  acid,  and  the 
residue  al~..  tested  for  chromium. 

Silicon  is  best  determined  by  decomposing  0* 5  :rriu.  of  the 
substance  with  sodium  bisulphate.  The  fused  mass 
dissolves  in  dilute  sulphuric  acid,  leaving  the  whole  of  the 
silica. 

The  silica  is  not  pure,  ami  must  be  treat. -.1  with  hydro- 
fluoric aei.l.  In  the  filtrate  from  the  silica,  manganese  may 
be  determined.  1'or  the  determination  of  phosphorus, 
2  gnat,  are  taken  and  decomposed  with  y  gnus,  of  sodium 

nitrate  and  IS  grills,  of  caustie  potash.  The  product  is 
digested  with  nitric  and  a  little  dilute  hydrochloric  acid,  ami 

evaporated  repeatedly  with  concentrated  nitric  acid.  The 
acid  '-  neutralised  with  ammonia  and  phosphorus,  deter- 
mined as  usual.      The    sulphur    ni.iv   he    estimated    with    the 

same  fusion  mixture. 

The  weighed  chromic  oxide  is  free  from  iron  OT 
manganese.  Any  silica  present  may  he  found  by  fusion 
« ith  sodium  bisulphate. 

The  chromium  may  also  be  oxidised  with  permanganate 
in  sulphuric  acid  solution  to  chromate,  and  titrated  with 
ferrou-  ammonium  sulphate.  The  author  also  recommends 
the  oxidation  of  the  sulphuric  acid  solution  of  ferro- 
chromium  .after  fusion  with  sodium  bisulphate)  with 
permanganate  ami  precipitation  of  the  solution  with  sodium 
carbonate,  whereby  the  manganese  ami  iron  are  completely 

separated    from    the    chromium.      Ill    the    determination    of 

/". ri a -aluminium,  the  fusion  i-  conducted  precisely  as  in  the 
preceding  case,  hut  requires  a  somewhat  longer  rusion. 
During  evaporation   of   the  extract   no  carbon  dioxide  is 

Used,  bul  a  little  Caustic  alkali  may  he  added  with  advantage. 
The    greater    part     of    the    aluminium    may    he     separated 

from  the  filtrate  without  passing   in  carbon  dioxide,  by 

simply  neutralising  the  solution  with  hydrochloric  mid. 
Another  method  is  to  dissolve,  in  a  platinum  basin, 
ii-.*)  grm.  of  substance  in  a  sufficient  quantity  of  dilute 
hydrochloric  acid,  to  evaporate  to  dryness,  ami  to  fuse 
with  excess  of  sodium  carbonate  or  a  mixture  of  sodium 
and  potassium  carbonate.  The  rest  of  tin-  process,  after 
separation  of  the  silica,  is  identical  with  the  chromium 
method.  Or,  the  dry  hydrochloric  aei.l  solution  may  be 
transferred  by  tin  help  of  a  pure  filter  paper  to  a  silver 
mil  fused  with  -i\  parts  of  caustic  soda  and 
three  pin-  nl  -"iliiiui  nitrate.  If  the  alumina  contains  iron 
it  tna\  he  brought  into  solution  by  fusion  with  sodium 
bisulphate,  and  the  iron  reduced  and  titrated  with  per- 
o  mate.  Ii  appears  as  if  n  fusion  of  tin-  dry  aeid 
solution  with  sodium  carbonate,  that  the  ferrous  iron  passed 
more  readily  into  the  alkaline  solution.  The  author, 
therefore,  recommends  the  evaporation  in  ■  porcelain  basin 

with  nitric  acid. 

Perro-iungtten  may  also  be  decomposed   by  thi 
fusion  mixture.      The  product    must    he  evaporated   with 
nitric   acid,    I  •Ken    up   with   warm    nitric    aeid,   filtered,  and 
the  filtrate  !•  -'•  ,1  foi  tungsten.     The  residue  on  tin-  filti 
.Ii--.. hid    iii   ammonia,    the   insoluble   portion   fused   with 
sodium    nitrate    dissolved     in     water,    and     the    residue    in 

hydrochloric  aeid.  ami  evaporated  repeatedly  with  nitric 
acid. 

I  •  i  iii-silicium  may  also  be  treated  with  caustic  alkali  and 

nitrate,   hut    -odium   bisulphate   in    a    platinum    crucible 

answers  equally  well,  and  the  silica   may  be  further  tested 

i  for  purity  by  treating  with  hydrofluoric  acid  and  sulphuric 

aeid 

titititium  is  treated  as  follows : — 0*5  grm.  of  the 
powdered  and  sieved  alio}  is  fused  with  sodium  bisulphate 
as  in  the  decomposition  of  ferroenromium,  hut  dissolved  in 

cold  water.     Tlie   silica    residue    is    evaporated  with    hydro 

tlunrie   and  sulphuric  acid,  whcrelo    llle  silica    1-  ilctiTIl d. 

Any   residue   is    fused    with     sodium    bisulphate,   a  ,'l    i- 

ailileil  In  the  principal  solution  This  solution  is  diluted 
to  1  litre,  partly  neutralised  with  ammonia,  ami  sulphur 
•  in. vide  passed  in      The  liquid   is  slowly  heated  to  boiling 
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and  boiled  for  I  .V  to  2  hours.  In  this  first  precipitation 
mark  all  the  iron  remains  as  ferrous  salt.  It  is  filtered 
through  a  double  filter  and  washed  with  I  percent,  acetic 
acid.  The  filtrate  must  be  absolutely  clear.  It  is  again 
partly  neutralised  with  ammonia  saturated  with  sulphur 
dioxide  and  boiled  again  for  one  hour. 

The  first  precipitate  of  titanic  acid  containing  iron  is 
burnt,  decomposed  with  sodium  bisulphate,  and  treated  as 
after  the  first  fusion.  When  properly  carried  out,  the 
second  precipitation  yields  a  pure  white  precipitate  con- 
taining only  traces  of  iron.  If  iron  be  present,  a  second 
precipitation  will  be  necessary. 

When  titanic  acid  filters  cloudy,  dilute  ammonium  chloride 
solution  may  be  added  or  a  filter  paper  in  pulp.  Titanic 
acid  retains  sulphuric  acid,  and  the  burnt  precipitate  must 
be  carefully  heated  with  ammonium  carbonate.  0*.>  grm. 
of  Ferro-titanium  is  decomposed  with  aqueous  hydrofluoric 
acid  iti  two  hours.  Fused  sodium  nitrate  does  not  take  up 
titanium  from  ferro-titanium.  The  alloy  treated  thus  is 
incompletely  decomposed  by  hydrochloric  acid,  nitric  acid, 
or  aqua  regia. 

The  following  notes  are  added  :  — 

Titanic  acid  is  not  soluble  iu  potassium  cyanide,  potassium 
sulphocyanide,  aluminium  nitrate  or  potassium  oxalate. 
Oxalic  acid  dissolves  titanic  acid  and  basic  sulphate  of  irou 
completely.  Sodium  hyposulphite  produces  a  violet 
colouration  in  the  solution  of  the  fusel  mass  containing 
titanic  acid. — J.  H.  (_'. 


The  Estimation  of  Aluminium  in  Iron  and  Steel.  A. 
CarnOt.  Monit.  Scient.  37,  11  — 15  j  and  Compt.  Rend. 
Ill,  914— on;. 

The  author's  method,  which  somewhat  resembles  that  of 
l'attinson  and  Stead,  lias  hern  in  use  in  the  French  School 
of  Mines  for  eight  years,  and  has  been  found  to  give  very 
exact  results,  while  only  occupying  a  few  hours. 

Ten  grms.  of  the  metal  are  dissolved  in  hydrochloric 
acid  ill  a  covered  platinum  basin,  and  filtered  from  the 
insoluble  portion  ;  and  the  filtrate  nearly  neutralised  with 
ammonia  and  sodium  carbonate.  A  small  quantity  of 
sodium  thiosulphate  is  then  added,  and  when  the  reduction 
to  the  ferrous  state  is  complete,  known  by  the  liquid 
becoming  colourless,  two  or  three  cc.  of  a  saturated  solution 
of  sodium  phosphate,  and  about  20  ec.  of  sodium  acetate 
(lilt  per. cent.);  the  liquid  is  then  boiled  for  about  three- 
quarters  of  an  hour  till  all  smell  of  sulphur  dioxide  has 
disappeared.  The  precipitate  containing  sulphur  and  silica 
mixed  with  the  aluminium  phosphate  is  filtered  off,  washed 
snd  dissolved  in  the  platinum  basin  in  10  to  15  cc.  of  hydro- 
chloric acid  diluted  with  water;  the  solution  is  evaporated 
to  dryness  and  kept  at  101)'  for  an  hour,  redissolved  in 
acid,  filtered,  diluted  with  100  cc.  of  cold  water,  and 
reprecipitated  as  before. 

Experiments  by  the  author  on  east  iron  have  given 
negative  results,  only  traces  of  aluminium  being  found, 
ami  ttiese  being  probably  due  to  slag.  In  cast  steel, 
however,  aluminium  has  been  detected  in  several  samples, 
but  whether  in  the  form  of  an  alloy  or  as  alumina  is 
unknown. — F.  H.  L. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Colour  Reaction*  of  Aromatic  Amines.  C.  I.auth. 
Compt.  Hend.  HI,  975—977. 
Ox  treating  dimethylaniline  acetate  with  lead  dioxide  a  deep 
green  colouration  is  produced  (see  Derivatives  of  Dimethyl- 
aniline,  C.  Lauth,  page  357)  ;  this  reaction,  which  is  very 
delicate,  causes  the  production,  with  most  amido-compounds, 
of  characteristic  colourations,  and  may  therefore  be  of  use 
iu  identifying  the  same  when  only  small  quantities  are  at 
disposal.  Tlie  following  is  a  convenient  method  of  making 
the  test  :  A  drop  or  small  quantity  of  the  amido-base  under 
examination  is  placed  on  a  watch-glass  and  mixed  witli  ten 
drops  of  dilute  acetic  acid  (3  vols,  of  acetic  acid  at  8°  B. 
and  7  vols,  of  water) ;  generally,  the  base  completely  dis- 
soll  es  :  should  it  only  partially  do  so  the  result  is  the  same  : 
but   if  the  base  be  quite  insoluble  in  aqueous  acetic  acid   it 


is  necessary  to  employ  an  alcoholic  solution  of  the  acid 
(3  vols,  of  acetic  acid  at  S  1>.  to  7  vols,  of  alcohol)  to 
dissolve  it;  in  any  case  it  is  advisable  to  make  two  tests 
simultaneously,  one  with  aqueous,  the  other  with  alcoholic, 
acetic  acid,  since  the  presence  of  the  alcohol,  by  reason  of 
the  aldehyde,  &c„  formed  from  it,  frequently  affects  the 
result.  A  few  grains  of  lead  dioxide  are  next  sprinkled  on 
the  edge  of  the  watch-glass,  which  is  then  inclined  so  as  to 
bring  the  solution  of  the  amido-compound  into  contact  with 
tl»-  lead  dioxide,  a  colouration,  as  a  rule,  being  instantly 
\  isible. 

Testing   in    this  way,   the  author   records   the   following 
observations  :  — 


Colourations  Produced  by  the  Action  of  Lead 
Dioxide  on  an  Acetic  Acid  Solution  of  the 
Amido-base. 


In  presence  of  In  presence  of 

Water.  Alcohol. 


Red-violet,  changing 

to  red-brown. 

Same  as  with 

water. 

Blue-green,  changing 

to  viok-t,  blue,  and 

finally  olive. 

Violet,  red-violet, 

o.'ive. 

\  (range,  green, green- 
olive,  grej . 

Orange,  green. 

Blue-green,  blue- 
violet  olive. 

Violet,  purple;  olive. 

Bright  orange, 
yellow. 

Green-yellow. 

Benzylaniline 

Red 'brown,  red- 
violet,  grey. 

Yellow-grey,  green. 

Mcthylbenzylauiline. . 

t  Irange,  green-yellow, 
olii  c-green. 

Bright  green,  blue- 
green,  violefc 

Ethylbenzylaniline  . . . 

Orange. 

olive,  bright  green, 

olive. 

Diphenylamine 

Pale  purple-grey. 

Bright  green,  olive. 

Methyldiphenylaniine.    Magenta-red,  pur  [do, 
brown. 

Puratoluidir.c Pull  red,  red-brown. 

<  trthotoluidine Dull  green,  violet. 

Dimethylparatoluidine      Olive,  yellow-olive. 

Dimethylortliotoluidine     Bright  orange-red, 
brown-orange. 


OL-Metaxylidine 1 

P-Metaxylid.ee k*10*^.8"^ 

Mixture  of  o-  and  p-  J 
xylidiaes. 

Paraphenylenediamiue     Bright  blue-green, 

brown. 
Mctaphenylenediamine  Brown. 


Dimethyl-p-phenylene 

diamine. 

Dhnethyl-m-phenylene 

diamine. 

Toluylene  diamine 

(common). 
a-Naphthylamine 

p-Naphtliylaminc 

DimeUiyl-a-naphtliyl- 
aiiiiue. 

Benz'dtne 

Tetramethylbenzidine 

Dimethyl-o-anjsidine  . 

Dimethyl-m-ttnisidine. 


Magenta-red,  blue- 
violet,  dark  purple. 

Pale  brown-yellow. 

Bright  red-brown. 

Pale  blue-violet. 

Pale  yellow-brown. 

Pull  red,  opaque 
white. 

Deep  rich  blue, 

violet,  red. 

Gri  en-olive  [with 

excess  of  acid  I. 

Violet-red,  dull 

purple. 
Yelfow-brown. 


Purple, 

Pull  red. 

Red-violet,  purple, 
dull  red. 

Olive,  yellow-olive.  . 

Brown  olive,  olive. 


Red-violet,  dull  red. 


Bright  blue  giv.-n, 
brown. 
Brown. 

Magenta -red,  blue- 
violet,  dark  blue. 

Yellow-brown, 

Bright  red-brown. 

Pale  blue-violet. 

j     Pale  red-brown. 

Madder-red,  little 
soluble. 

fellow  solution,  blue 
precipitate. 
Dull  green. 

,    Dull  green,  olive. 

Yellow-brown. 


-E.  H. 
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Detection  of  of  Adulteration  oj  Oftoi   Oil.    R.  Brulle. 
i  ompt  Bend.  Ill,  *J". 

Tin  test  i-  based  on  the  colourations  | luced  with  different 

oils  li_\  ;i  ■!:<  pei  cent,  solution  of  Bilver  nitrate,  and  is 
effected  by  mixing  in  a  test-tube  5  cc,  of  tin-  silver  nitrate 
solution  with  in  cc.  "I  the  sample  of  <>il  to  In'  tested,  and 
then  heating  tin-  mixture  on  the  water-bath  for  half  an  hour. 
Treated  in  this  way : — 

(I.)  Pure  olive  oil  i-  coloured  green,  but  remains  clear; 
cj.)  aracnis  "il  takes  a  red  brown  tint;  (3.)  sesame1  oil  is 
coloured  red;  (4.)  colza  "il  becomes  first  black  then  doll 
green  \  (5.)  linseed  "il  is  coloured  deep  red ;  (6.)  cotton 
:]  i>  blackened;  (7.)  poppy  nil  i-  coloured  dark 
green  ;  ami  (8.)  camclina  oil  is  rendered  very  deep  red. 

— E.  B. 


New  Method  for  Testing  Oh      Oi       Seed  Oils,  Natural 
and  Artificial  Butter.     R.   Bralle".     Compt.   Rend.  112, 
IOS  -106. 
I  mi  the  discrimination  of  t>live  "il-  and  other  "il-  liable  to 
be  nsi  d  E01  adulteration,  the  anthor  applies  nitrate  of  silver 
in  the  following  manner:— -25    parts  of   silver  nitrate  an 
dissolved  in  1,000  parts  of  95  pei  cent,  alcohol,  and  5  cc.  of 
this  solution  are  added  i"  about    12  cc.  <>i    the  "il  under 
examination,  which   should  be  filtered  if   not  quiti 
tin  11  the  test-tube  is  heated  in   boiling  water,  and  tin 
obsi  1  ved. 


Kind  of  Oil. 


Water. 


Virgin  nllve  nil Bright  1 


t Hive  oil  "i  second  and  1  Inn) 
1  ■ 

olli  e-kemel  oil. 

iil  of  inferior  quality, 
stronglj  coloured. 


seed  oil,  pure. 

I  ut  oil 


"ll 

Rape-seed  <-il  . . 


Darkeua  slightly,  quiokly  changing  to 
intense  green. 


oil,  but  takes 

- 

Black. 

Brownish-red,  greenish  as  il   loses  in 
transpnrenc)  ■ 

Hurk   reddish  brown,  not   changing 
t"  green. 

1 .  r. ■■  imsIi  >  ellow,  thi 

Same  a-  preci 


lli.  anthor  Btates  that  with  practice  it  i-  possible  t" 
determine  in  many  cases  thus  colorimetrically  ■< — 10  per 
cent,  of  "in-  "l  these  oils  in  a  mixture. 

In  tin-  Bame  waj  natural  butter,  which  gives  no  change, 
inn \  !»■  distinguished  from  artificial  butter,  the  latter,  owing 
t"  Hi.  presence  of  margarin,  acquiring  a  brick-red  colour; 
ami  tin-  proportions  111  a  mixture  may  be  approximately 
determini  -i      K    E    M 


ORGANH    CHEMISTRY.     Qt    S.NTITATIVE. 

Thi    Determination   oj    Impurities   in  Paraffin    N 

.1 .  st  ii:ii  t  ti ison. 

S(  1  pages  '■<■  II'     3  17 


.-In  Apparatus  for  Determining  the  Flash-Points  oj  Heavy 
Mineral  Oils.     .1    Gi 
Si  ■  pagi 


On  the  Adulteration  *>/  Mineral   Oils  with   Caoutchouc. 
H..I.I.  .     Mm    Konip    tech   Vi  rsuchs.  1890,  308     310. 

Mimkm    "il-  are   soinetim  tted  with  caoutchouc, 

in  order  to  increase  theit  viseositj  and  lubricity.  For  the 
detection  ol  >uc  in   mineral  oils,  it  is  recommended 

to: — 1.   Determine  the  specific  gravit]      2,   Ascertain  the 

different  degrees  of  viscosity  1 1  20   to  ISO  C.  Kind 

the  quantity   "i   free  acids   present.     1     rest   foi   fatty  "ils 

by  -a| ifying  with  oanstic  soda.     ■">    Test  foi   resin  oil  by 

treatment   with   tulphuric  (compare 

this  Journal.  1890,  119).  '..  Ascertain  tin-  solubility  bj 
shaking  I  vol  of  the  oil  with  2  vols  ..t  alcohol,  benzene,  01 
ether.     7.  Precipitate  tin-  caoutchouc  contained  in  tin    "il 


by  treating  tin-  latter  with  a  mixture  of  3  parts  of  ether  ami 
4  parts  of  alcohol.  The  precipitate  1-  weighed,  after 
having  been  filtered,  washed  ami  dried.— H.  s. 


Mineral  Lubricating  Oils   used  in  Italy.     X .  Villavecchia 
ami  <;.  Fabris.     Report  of  tin-  Central  Laboratory  of  tin- 
Italian  Customs  Department,  1X91. 
Tin  duty  upon  heavy  mineral  oils  being  6  ami  1.'  lire  i>er 
quintal,  according  a-  they  contain  under  20  per  cent,  or  from 
percent  of  light  "i!-   respectively,  whilst  the  duty 
upon  illominating  "il-  i-  17  lire  per  quintal,  a  class  bf  heavy 
oil-  containing  about  20  per  cent,  of  light  "ils  has  recently 
been  largely  imported  intoltalj  for  purposes  of  adulteration. 
As  it   i-  proposed  to  change  tin-  tariff  so  a-   to  exclude 
these  mixtures,  tin-  experiments    described   in  the   report 
were  undertaken  in  order  t"  discriminate  between  them  ami 
genuine  lubricating  oils. 

>n  tin--.-  experiments  the  acidity  was  determined  by 
Martens' method  (this  Journal,  1890, 902,  1042)  ;  the  colour 
by  Stammer's  colorimeter  :  tin-  specific  gravity  with  Greiner*s 
densimeter;  the  viscosity  with  RngletPs  viscosimeter  (this 
Journal,  1890,654);  the  solidifying  point  bj  agitating  the 
oil  in  a  small  thin  glass  cylinder  placed  in  a  vessel  con- 
taining alcohol  cooled  to  —  15  .ami  observing  the  change 
produced  by  the  gradual  fall  of  temperature;  tin-  flashing 
point  by  heating  tin-  "il  in  a  crucible  ami  arranging  a  small 
Bame  about  7  or  B  mm.  above  the  surface  of  tin- oil;  the 
percentage  of  light  oils  by  distillation  in  a  tlask,  resembling 
Bugler's,  but  with  a  shorter  stem  an. I  larger  bulb  (this 
Journal,  1890, 1074) ;  vegetable  ";l-  ami  fats  were  looked 
for  by  Lux's  method  (thi-  Journal,  1885,  ?46).  The 
following  observations  an-  of  general  interest.  Dark 
coloured  ami  bituminous  oil-  containing  an  admixture  of 
vegetable  "il,  fat.  fcc,  il"  not  solidify  when  heated  with 
solid  caustic  potash  to  200°-  210°,  but  acrolein  is  evolved. 
In  the  usr  of  Greiuer's  densimeter  it  i-  "f  the  greatest 
tee  t"  keep  tin-  temperature  constant,  tin  correction 
tables  provided  not  being  equally  applicable  to  all  classes  of 
..1!-  lli.  viscosity  apparatus  must  be  made  perfectly  clean 
each  experiment,  the  efflux  aperture  being  especially 

attended  t"  :  in  t". nsecutive  experiments  with  the  tame 

nil  made  w  ithout  disturbing  tin-  apparatus,  equal  quantities 
of  oil  flowed  "ut  in  1,898  and  in  1,471  seconds  respectively. 
The  authors'  results  Bhow  that  not  only  does  tin-  viscosity 
diminish  very  rapidly  with  a  rising  temperature,  but  that 
the  decrease  is  relatively  greater  in  tin-  more  viscous  oils. 
Tin-  following  are  some  of  tin-  figures  obtained:  — 

Ml \  1-,  1.-1  1 11  -    (  » :i  -11 .  1    1..    WaXBR). 


V     1.     No.2.     N....1       V..  1.     V  V 


In  technical  analyses  it  is  therefore  important  to  determine 
the  viscosity  at  tin-  temperature  which  the  oil  would  have 
whilst  in  actual  use.  An  addition  ..<  light  oil  to  heavy  oil- 
greatiy  reduces  their  viscosity,  more  especially  of  those 
which  have  a  high  riscositj  at  ordinary  temperatun 

1  1, in  .m  analysis  "i  the  experiments  with  B5  samples  of 
heavj  mineral  "il-  ami  a  comparison  with  tin-  results 
obtained  bj  Martens  (this  Journal,  1890,  902,  1048),  and 
Kiinkl.-i-  (ihi-  Journal,  1890,  197,  198),  tin-  authors 
conclude  that  besides  the  varieties  ..1  oil  already  described, 
a  heavj  oil  is  imported  into  Italy  ol  yellowish,  or  at 

ni"-t.  reddish-yellow  colour,  with  a  specific  gravity  equal  t" 

"I     leSS    than    0*870,    ami    a     visCOSit]     at    -"     of    about     22 

(colza   oil       loo),   characters    which   would   render   it    a 
valuable  adulterant  for  illuminating  oils.     S   B    \.  A. 


Thi  Analysis  of  Spirits.     E.  Mohlci      Compt.  Bend  112, 

Tin:  method  described  is  general  in  its  scope,  ami  allows  "t 

ih.    determiuati t  the  alcohol,  extract,  acidity, furfurol, 

ethers,  aldehydes,  higher  alcohols,  and  nitrogenous  bodies 
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in  the  alcohols  and  spirits  of  commerce,  on  as  small  a 
quantity  as  500  cc.  The  determinations  needing  notice  are 
those  of  the  ethers,  aldehydes,  higher  alcohols,  and  nitro- 
genous bodies,  and  are,  with  exception  of  the  last,  made 
on  the  liquid  obtained  by  distillation  and  brought  to  a 
strength  of  50°. 

F.thers. — 100  cc.  is  boiled  with  20  cc.  of  decinormal 
potash  for  one  hour  under  a  vertical  condenser ;  the  potash 
absorbed  by  saponifying  the  ethers  is  ascertained  by 
titration,  and  after  allowing  for  the  acidity  of  the  spirit  is 
calculated  to  ethyl  acetate. 

Aldehydes. — 10  cc.  of  a  solution  containing  lujou  of 
aldehyde  and  10  cc.  of  the  spirit  to  be  tested,  both  at  50° 
strength,  are  treated  with  1  ee.  of  rosaniline  bisulphite  ;  the 
tests  are  compared  after  20  minutes  in  a  Dubosc  colori- 
meter ;  as  the  colouration  is  not  proportional  to  the 
quantity  of  aldehyde,  the  alcohol  being  examined  has  to  be 
diluted  and  the  comparison  repeated  until  identity  is 
attained. 

Higher  Alcohols. — 100  cc.  of  the  distilled  sample  is 
heated  with  1  ec.  of  aniline  and  1  ee.  of  phosphoric  acid 
for  one  hour  under  a  vertical  condenser,  and  then  distilled 
hi  dryness  in  a  salt-bath.  The  distillate  thus  freed  from 
aldehydes  is  treated  with  sulphuric  acid  at  66°  B.  in  the 
usual  way,  and  the  tint  compared  with  that  given  by  an 
alcoholic  solution  of  iso-butyl  alcohol  containing  0'25  grin. 
per  litre  in  the  same  manner  as  was  described  in  the  case 
of  the  aldehydes. 

Nitrogenous  Bodies. — 100  cc.  of  the  original  sample 
(not  distilled)  is  distilled  with  2  cc.  of  phosphoric  acid  at 
45°  B.  The  residue  containing  the  phosphates  of  the  liases 
is  diluted  with  about  1  litre  of  distilled  water,  10  grrus.  of 
sodium  carbonate  added,  and  the  mixture  distilled  until  the 
distillate  gives  no  colouration  with  Nessler's  reagent. 
Alkaline  permanganate  is  then  added,  the  distillation 
proceeded  with,  and  the  ammonia  estimated  as  before.  The 
first  portion  corresponds  to  the  amides  and  saline  ammonia, 
the  second  to  the  pyridine  bases  and  alkaloids. 

A  lengthy  table  is  appended  to  the  paper  showing  the 
results  obtained  by  these  methods  for  natural  and  factitious 
spirits.  In  general  the  total  amount  of  matter  other  than 
alcohol  and  extract  in  the  latter  is  only  about  one-third  to 
one-sixth  that  of  the  quantity  in  the  former.  The  author 
hopes  when  a  sufficient  number  of  analyses  have  been 
accumulated  to  be  able  to  determine  the  limit  below  which 
a  spirit  may  be  considered  adulterated. — 11.  B. 


The  Valuation  of  Coal. 
34,  21 

See  under  II.,  pages  350 — 351 


H.  Bunte. 
-2ti  and  41- 


J.  f.  Gasbeleuehtun 
47. 


On  the  Heat  of  Combustion  of  the  Commoner  Illuminants 
ami  the  Contamination  of  the  Air  caused  by  their  Use. 
E.  Cramer.  .1.  f.  Gasheleuchtung,  34,  27—31,  48—50, 
and  65—68. 

See  under  II.,  pages  351 — 352. 


Chemistry  in  Spack.  From  Professor  J.  H.  Van  'T.  Hoff's 
"  Dix  Annees  dans  l'Histoire  d'une  Theorie."  Translated 
and  edited  by  J.  E.  Marsh,  B.A.,  Demonstrator  in 
( Irganic  Chemistry  at  the  University  Laboratory,  Oxford. 
Oxford:  At  the  Clarendon  Press.  1891.  London: 
t  Ixford  University  Press  Warehouse,  Amen  Corner,  E.C. 

Octavo  volume  bound  in  cloth.  Price  4*.  t;</.  It  contains 
Preface,  Table  of  Contents,  and  text  covering  124  pages, 
one  sheet  of  Diagrams,  and  Alphabetical  Index.  The 
subject-matter  is  sub-divided  as  follows  : — Historical.  The 
Asymmetric  Carbon  Atom.  The  Single  Linking  of  Carbon. 
Separation  of  Compounds  inactive  by  Compensation.  Point 
of  Transition.  The  Unsaturated  Compounds  of  Carbon. 
Further  Development  of  the  Theory.     Conclusion. 


Crator  ftrport. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Philippine  Islands. 
Neir  Customs  Tariff'. 

The  following  is  a  statement  of  some  of  the  rates  of 
Customs  duty  now  levied  in  the  Philippine  Islands  on 
articles  imported  from  abroad  under  the  new  tariff  which 
came  into  operation  on  the  1st  April. 

Note.— Kilogramme  =  2- 204  lb.  avoirdupois.    Peso=4*.  2d. 
(nominal  value).     Hectogramme  =  3-215  oz.  troy. 


No.  in 
Tariff, 

Classification  of  Articles. 

Rates  of  Duty. 

Class  I.— Stones.  Earths,  Minerals, 
Glass,  and  Ceramic  Products. 

Pes 

Cts. 

Schist,  Bitumen,  and  their  Derivations. 

li 

Tar,  pitch,  asphalt,  bitumen,  and  schist  .. 

10(1  kilos. 

0-09 

' 

Naphtha    oils,    vaseliu,    crude,    natural 
petroleum,  and  crude  oils  derived  from 
schist. 

- 

2-00 

8 

Benzene,    gasolene,  and  petroleums,  and 
other  mineral  oils,  refined. 

Minerals. 

" 

.von 

0 

1,000  kilos 

Crystal  and  Glass. 

10 

100  kilos. 

1-00 

11 

Crystal,  and  glass  imitation  of  the  same, 
also  gilt  and  plated  in  the  interior. 

•• 

o-oo 

12 

Kilog. 

3-00 

13 

Silvered  glass  ami  crystal,  and  glasses  for 
telescopes  and  watches. 

0'05 

Earthenware  and  Porcelain. 

14 

Tiles,  bricks,  and   plaques  for  building 
purposes,  and  crucibles. 

100  kilos. 

0-02 

liO 

111 

62 


65 
66 

67 
68 


it; 
17 


Glazed  bricks  and  tiles,  and  earthenware 
pipes,  glazed  tiles,  glazed  bricks,  and 
pipes. 

Stoneware  and  fine  earthenware 

Porcelain 

Class  111.— Substances  used  in 

Pharmacy,  Perfumery,  and  the 

Chemical  Industries. 

Coco  and  palm  oil  and  other  heavy  oils  . . 

Vegetable  oils  of  other  kinds  except  olive 
oil. 

Woods  and  barks  for  dyeing  and  tanning. 

Madder 

Sesame,  linseed,  and  other  oleaginous 
seeds,  including  copra. 

Other  vegetable  products  not  elsewhere 
specified. 

Animal  products  used  in  medicine 


Colours,  Dyestand  Varnishes. 

'  ichres  and  other  earthy  colouring  matter- 


Indigo  and  cochineal 

Extracts  for  use  in  dyeing  . 
Extract  of  madder 


IV    <> 


6-00 
WOO 


0-20 
4-60 

0-02 
4-00 
0MH 

2 -on 


0-02 

2-00 

O-60 

Kilog.  0-15 

h  2 
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TarilT. 


in 


'    'i 


: . 

71 


"1 
82 

•  ■ 

- 

Hi 
01 


■•I 

1-7 
111 


tei 

194 

I"-. 

106 


Varnishes 100  kilos.    1*80 

Colours  in  powdcror  cake .•  1'aO 

..  5*f0 

iiv .1     from   coal-tar    and   other     Kilog.        O'lfi 
artificial  colours. 

Chemical  and  Pharm  <■-  tttical  Prodti 

Mnnati    anili-lilnrliyilri.- a.-i.l 100  kil03.     0"20 

Nitric  acid -  O'SO 

cid ..  ' 

■alts h 

Alum i""  kilos.  O'SO 

Sulphur "  OS 

Barrilla  (a mineral  alkaloid),  natural  and         ..  ""-" 

artlfti 

Alkalii  tea,  alkalis,  caustic  anil         ..  0*20 

ainmomacal  salts,  except  sulphi 

le  of  lime ,.  0"M 

Chloride    «.f    potash,   sulphate    <<f   soda,  0*10 

chlorate,    carbonate    and    sulphate   of 

■     nun. 

aon  salt) 

ind  albumen „  2  in 

Pliospborua Kilo*?.  0  01 

tltpotre) i""  kilos  o  SO 

i  'i  mlphab  ol  ammonia ,.  0'05 

•  iM.i riend |>  i" 

Bulph                    lignite  of  iron ..  0*30 

Pills,  capsulea,  pilules,  Ac Kiln--.  TOO 

Pharmaoi :il  product)  nit   otherwise  ,.  O'SO 

Chemical  products  not  otherwii  ,.  0*20 

»/        '        ,,\  Article*. 

Starch in; 

lustrial  uses  and  dextrine . .     100  kilos,    0"20 

ip ,.  :r7."i 

irine,  »:i\    iiinl  sperm,  un-         ..  S'Su 

urn 

I  urcd .,          inn  • 

Perfura                             Kilog.        "'in 

m  I  mini  i-'  fuses  ..             0*10 

Mil       hilt    ISU   Its 

Mini 

Printing  and  II", 

i    nndli  ms    mis  /.  ,|  ,.r  balf-alscd  for 
printing. 

'" 

I1     cut,  hand-roado  and  ruled 

Clam  X      \mm  u   Pbodi  i  i-. 

Skin*  iin  >    I 

Bklns  and  hides ttanned LOOkilor.    I'M 

Leather,  varnished,  an  i  •  ■;•  I  r  skins  dressed     K 
,.i  prepan  I. 

i  Ithet  leatherdn  ssed  ur  prepared,  Ini    id 
Ing  sole  leathei 
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Tarilf. 


197 
IM 


Classification  of  A 


I  Duly. 


Leather  bands  fur  machinery 

skins,  whether  fur  nseor  for  ornament,  in 

a  natural  star.-  ur  mail.-  up. 


198        Do.,  in  manufhcturcdurlii-lcs. 


200 

2i.7 
208 


25s 
289 
260a 

862 

284 

■ 
286 
287 

288 


Other  Animal  Product*. 
Annual  fats 


Annual  manures  of  all  kinds. 
Tripe 


Animal  product  not  otherwise  mentioned, 
not  manufactured. 

I't.is-  SIL— Food  Pbodi  i  i-. 
Oils  and  Liquors. 

Olive  oil 


p,  s  i  is 
Kilo£.         ii'jn 

11-25 

I'M 

100  kiln-. 

1120 

„ 

niil 

ll«l    kil"S. 

ii-ln 

Common  spirit  oi  wine  

Spirits  of  wine  flavoured  or  mixuil 


spirits.    ..rii.-r,    common,    Qavouredi  <.r 
tnixi-ii,  anil  liqueurs. 

Beer  and  .-iil.-r 

Spark  I  im:  wines 

Wine,  of  other  kinds 


Class  Xtll.    KiscellaRi  ona, 

India-rubber  and  gutta-percha,  not  manu- 
factured. 

Do.,  in  plates  and  tubing 

D  ids 

Do.,  manufactured  in  any  form  or  shape  . 

nil  i-l'.tli  and  waxed  cloth  for  soles  ol 
and  tor  packing, 
ither  kin.u 


u-l-2 
Litre         0'M 

»-0 

0'M 

O'OB 

n-25 

...2 

ion  kiln-,    n  06 


Kilou. 


n- 15 
ir  10 
nil 

0  "7 

n-  p; 


EXTRACTS  FROM  DIPLOMATIC    \SI> 
( n\st  LAR  REPORTS. 

Proposed  Si'gah   Legislation   is   Kbanck. 

Tin.' Karl  ol  Lytton,  Hei  Majesty's  rVuibassador  at  I'm  is. 
in  ;i  despatch  to  the  foreign  t  Imce,  dated  the  llSth  Pebruan  . 
.in  I..-.  -  q  .-<>p\  of  the  report  drawn  up  b)  the  Uudgel  Com- 
mittee :'i  examine  the  Hill  on  sugar duti.  -  recently 
presented  to  the  Chamber  of  Deputies.     1  tii-  Kill  provides 

as  follows  : — 

Mini  tin-  l-i  s.  pi. ml.,  i  next, nud  foi  subsequent  seasons, 
i|  yield  pel   100  kilos  of  beets  worked  in  native  sugar 
factories  is  fixed  .h  7   7..  kilns. 

When  ili.  real  yield  "i  each  factory  does  not  exceed 
In-.',  kiln-,  of  refined  sugai  pel  100  kilos,  ol  beet,  the  exo  »s 
i~  admitted  to  the  benefits  ..I  the  reduced  dutj  provided  hj 
Hi.  in-i  paragraph  of  the  first  article  ..l  the  Ian  ..i  the  .'.ili 
vugttsl 

Halt'  i.i  ili.-  exi  ess  obtained  over  10  .'.  kilos,  of  sugar  per 
100  kilos,  of  beets  onlj    equally   benefits  bj   tin's  < 
.lnt\  ;  tli.    other  half  is  added  to  the   charge  leviable  with 
ili.  "full  dutj  ol  B0  francs  pei   100  kilos. 

To  thosi  manufacturer;  who,  before  the  ISth  October  in 
each  year,  declare  to  the    Excise   Kureaii   that  tliey  ele. 

give  up  the  I mi    on   the   excess  yield,   u    waste   of    1  a 

p.  i    cent,   "ill   I.,    .illnw.il  mi    tin    total   ninoiinl   of   their 
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Sugars  corresponding  to  this  waste  arc  liable  to  a  duty 
equal  to  that  which  is  applicable  to  sugars  representing 
excesses. 

The  waste  in  manufacture  allowed  to  distilling  manufac- 
turers by  Article  G  of  the  law  of  the  5th  August  1890  is 
reduced  to  15  per  cent.,  dating  from  the  1S91 — 1)2  season. 

For  the  1800 — 91  season  a  waste  of  15  per  cent,  on  the 
total  amount  of  their  manufacture  will  he  allowed  to  the 
manufacturers  of  sugar  who.  by  a  declaration  made  at  the 
excise  office  within  five  days  after  the  promulgation  of  the 
present  law  will  give  up  the  bounty  on  sugars  obtained  over 
and  above  the  legal  yield  (prise  en  charge'). 

The  Lukum   Minks   in   1893. 

Mr.  H.  Lewis  Dupuis,  Her  Majesty's  Consul  at  the  Fineus, 
in  a  report  to  the  Foreign  Office  dated  the  26th  February, 

quotes  the  following  details  of  the  operations  of  the 
Laurium  mines  in  1890  from  the  report  of  Vice-Consul 
Desposito : — 

The  Greek  company  which  began  by  smelting  the  ancient 
scoria;  15  years  ago.  having  nearly  used  up  that  of  the  old 
works,  obtained  the  concession  of  all  ancient  mine  refuse  on 
mineral  grounds,  known  as  bevolades,  which  spread  over  a 
surface  of  about  .■ion  acres.  These,  it  is  estimated,  contain 
about  4  to  9  per  cent,  of  lead,  and  75  to  200  gnus,  of  silver 
per  ton  of  ore.  The  dressing  of  the  ore,  as  it  is  called,  is 
done  by  complicated  machinery  which  washes  it  and  extracts 
from  7  up  to  15  per  cent,  of  lead,  and  1,700  to  1,800  gnus, 
of  silver  per  ton  of  lead.  The  plant  alone  for  these  opera- 
tions occupies  a  space  of  about  10,000  metres,  and  similar 
works  are  now  in  course  of  construction  to  work  over  the 
mud  and  refuse  left  by  the  first  by  a  new  and  improved 
system  of  machinery,  for  which  an  outlay  of  2,400,000  frs. 
was  sanctioned  for  the  building  and  machinery.  The  section 
now  at  work  gives  employment  to  about  1,200  workmen,  ami 
turns  out  sufficient  dressed  ore  to  feed  13  furnaces  (Pilz's 
system). 

The  raw  material  of  mineral  earth  dressed  during  last  year 
amounted  to  246,000  tons  ;  this  was  supplied  from  different 
sources  within  the  limits  of  the  concession.  ( triginal  contents 
of  lead  averaged  4'05  per  cent,  with  75  grms.  of  silver,  and 
produced  68,800  tons  of  dressed  ore  containing  10 '87  per 
cent,  lead  and  1,910  gnu-,  of  silver  to  the  ton  of  lead.  The 
best  part  of  the  large  deposits  of  mud  and  -and  left  by  the 
washing  is  shaped  into  bricks  and  smelted  with  other  raw- 
material,  but  this  will  soon  be  discontinued,  and  the  work 
will  he  passed  on  to  the  new  section  when  readv,  which  will 
enrich  them  from  3,  the  actual  contents,  to  20  per  cent.  lead. 
Herr  Lury,  the  inventor  and  patentee  of  the  machinery, 
undertakes  to  realise  such  a  result,  from  essays  and  trials 
made  in  his  factory  at  Dresden.  The  quantity  of  these  new 
washing  refuses  of  mud  and  sand,  which  has  to  be  re-worked 
by  Herr  Fury's  system,  is  calculated  to  amount  to  about 
2,500,000  tons.  This  will  keep  the  company  going  for  some 
10  or  12  years  longeron  this  alone,  after  which  there  will 
still  remain  the  large  quantity  of  non-worked  bevolades 
which  have  to  undergo  the  Hist  and  second  dressing.  The 
company,  however,  in  order  to  secure  a  long  life  to  their 
enterprise,  work  two  mines  in  the  district  and  one  in  Asia 
Minor;  the  output  of  the  three  will  keep  their  furnaces 
supplied  with  a  quantity  of  virgin  lead,  ore,  and  galena, 
which  is  now  being  mixed  up  with  dressed  ores. 

Uiiring  1890  the  company's  13  furnaces  smelted  99,518 
tons  of  dressed  anil  undressed  ore,  which  yielded  8,081  tons 
of  lead  containing  about  1,694 grms.  of  silver  per  ton,  at  a 
cost  of  1,892,522  dr.,  the  market  value  of  which  was  about 
110,000/.  The  import  of  galena  (55  to  60  per  cent.)  from 
the  concession  in  Asia  Minor,  included  in  the  above  quantity 
of  smelted  ore,  was  1,076  tons,  this  added  to  58,800  ton's 
dressed  ore,  and  1,399  tons  of  iron  lead  ore,  ami  13,643  tons 
of  sulphuric  lead  ore,  obtained  from  their  mines  at  Laurium, 
make  up  the  99,518  tons  which  fed  the  furnaces  during 
1890. 

7.531  tons  of  lead  were  shipped  to  the  United  Kingdom, 
and  550  tons  to  Italy.  The  same  company  erected,  two 
years  ago,  works  for  the  disaigentation  of  part  of  their  lead, 
bat  though  good  from  an  industrial  point  of  view,  the  result 
commercially  cannot  be   -.aid   to   be  a   profitable  one.     The 


difficulty  being  to  find  a  market  for  the  sweet  lead  and  silver 
produced  at  a  price  proportioned  to  the  heavy  expenses 
entailed  by  the  works,  they  were  therefore  obliged  to  earrv 
it  on  on  a  very  small  scale,  and  the  quantity  of  pig  lead 
submitted  to  disaigentation  was  onh  5B7  tons,  which  pro- 
duced 481  tons  of  purified  sweet  lead  and  340  kilos,  of 
silver.  The  lead  was  sold  in  Athens  and  Syra,  but  the  silver 
had  to  be  sent  to  England.  The  number  of  hands  employed 
by  this  company  in  all  the  various  branches  of  their  works 
amounts  to  3,500  all  told.  This  company  owns  the  Attica 
railway,  connecting  Laurium  and  tin-  surrounding  villages 
with  Athens.  The  capital  engaged  for  this  was  5,500,000  dr., 
and  last  year's  balance  sheet  shows  a  net  profit  of 
181,390  dr. 

The  French  company  was  started  in  1875,  with  a  capital 
of  16,000,000  frs.  ;  head  offices  being  in  Paris,  with  a  repre- 
sentative at  Athens.  The  mining  and  smelting  operations 
carried  on  by  them  are  very  extensive  and  important,  and 
the  results  are  better  than  those  of  the  Greek  company, 
owing  to  superior  management.  The  mines  owned  by  this 
company,  including  the  concessions  obtained  during  the  last 
15  years,  extend  over  an  area  of  about  14,300  acres,  and  the 
underground  works  hitherto  executed  may  be  estimated  at 
upwards  of  5  kilonis.  The  centr  of  these  works  is  ;,t 
Camarisa,  where  several  ancient  pits  having  been  explored, 
now  reach  a  depth  of  about  500  feet,  divided  into  three 
storeys,  and  connected  by  an  underground  railway.  These 
mines,  besides  lead  ore  and  galena,  produce  several  kinds  of 
zinc  ore.  Five  miles  from  the  mines  are  the  buildings, 
dressing  machinery,  lead  smelting  and  zinc  calcinating  fur- 
naces, and  the  employes'  and  workmen's  dwellings,  a  village 
in  itself,  half  a  mile  from  Frgasteria,  ami  it  is  there  that 
the  working  of  the  different  ores  is  earned  on. 

The  produce  of  these  mines  during  1890  was  as  follows  : 
raw  zinc  ore  (calamine),  55,704  tons,  containing  about 
27  per  cent,  and  458  tons  of  lead  ore.  This  ore  was  first 
tested,  and  the  poorest  dressed  by  washing;  the  whole 
afterwards  was  calcinated,  and  produced  marketable  stuff  of 
about  31,089  tons,  containing  about  50  per  cent,  of  zinc, 
value  186,5301.—  (A'o.  834,  Foreign  Qffiee  Annual  Series.) 

Phosphate  Lands  in  Florida. 

Writing  with  regard  to  a  recent  discovery  of  phosphate 
lands  iu  Florida,  Mr.  A.  de  G.  Fonblanque,  Her  Majesty's 
Consul  at  New  Orleans,  in  his  last  annual  report  to  the 
Foreign  I  Iffice,  says  : — 

A  short  time  ago  quite  an  important  discovery  was  marie 
in  Florida,  which  is  not  only  contributing  to  the  wealth  of 
certain  portions  of  tin'  State,  but  is  opening  up  a  large 
export  demand.  I  refer  to  the  discovery  of  phosphate  lands 
iu  F'lorida.  The  Times  Union  Trade  lieport  for  1890  says  : 
"To  tell  one  half  of  the  wonderful  phosphate  story  of 
Florida  would  require  several  pages  of  the  trade  edition.  As 
it  goes  to  press  the  whole  State  of  F'lorida  is  stirred  from 
centre  to  circumference  over  the  wealth  which  this  discovery 
promises.  The  business  is  not  only  in  its  infancy,  it  may  be 
said  to  have  hardly  been  born  as  yet.  To  present  anything 
like  an  exhaustive  review  of  it  at  present  would  be 
impossible." 

To  give  some  particulars  about  this  interesting  discovery 
it  may  be  related  that  about  the  middle  of  the  year  1888  a 
gentleman,  while  digging  a  well  in  his  yard  at  Ocala,  F'lorida, 
found  marly  earth,  which  was  examined  and  found  to  be  a 
chalky  lime  substance  not  unusual  in  that  portion  of  the 
State.  It  was.  however,  determined  to  have  the  "stuff" 
properly  analysed,  and  a  parcel  of  it  was  sent  to  eminent 
chemists  of  a  large  western  city  for  analysis.  The  reports 
were  that  the  stuff  was  rich  in  phosphorous  acid,  and  advised 
that  if  there  was  much  of  it  to  look  after  it,  as  it  was 
valuable.  Other  similar  scientific  establishments  in  large 
cities  confirmed  these  reports,  whereupon  the  land  from 
which  the  sample  was  taken  was  searched,  and  the  marly 
substance  was  found  there  in  quantities,  and  also  at  several 
other  places  on  adjoining  properties.  About  8,000  acres  of 
these  phosphate  lands  were  immediate!}  purchased  in  the 
"  phosphate  belt  "  followed  by  other  purchases.  A  company 
was  soon  organised,  which  secured  early  in  the  year  about 
15,000  acres  of   choice  phosphate  lands.     Other  companies 
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hare  Hi been  formed  which  have  also  securi 

...     |  have  heard  "i  several  vessels  loading  at  some 
■  ,t  the  ports  in  Florida  nearer  t"  the  phosphate   beds,  and 

: >ug  them le  British  steamers. 

A   house  i-.   I  Bin  informed,  al I  i"  1"-  established  at 

Pensacola  by  parties  from  il»-  northern  States  "l  this 
countr}  (and  who  arc  operators  in  fertilisers  in  Ireland  for 
shipment  abroad)  foi  the  purpose  ol  putting  up  a  regular 
factor;  there  foi  il"-  preparation  ■•!  the  crude  phosphate 
into  superphosphati  "i  whatever  the  refined  article  may 
be  termed— I  irposes.  Tin-  phosphate 
business  "ill.  I  n  informed,  add  immensely  to  the  circula- 
tion hi    in. ■[■•- \   in   Florida,  aud,  ol    i rse,  thereby   1»-  of 

general  ^ I  to  large  portions  of  the  State.     The  working 

population,  ii  is  supposed,  "ill  also  materially  benefit  in 
the  "ink  hi  excavation,  &c,  tlial  must  go  on  in  connexion 
with  the  business.  Tlic  originnl  proprietors,  or  pioneers, 
in  tlii-  in"  industry  "ill  also  gel  rich,  no  doubt,  in  addition 
in  the  actual  possessors  of  the  phosphate  land. — (  S 
Foreign  Qffit  •■  Annual  St  i 


GENERAL  TRADE  NOTES. 

Iin     Hi  \  i  i  .iimi  \ i     Ki--iv\    \  I  \  i  ■  ii    iMn-iia. 

rhe  Fubruary  number  of  the  Deutsche*  Handels  Archie 
devotes  mi  article  to  ilii-  subject,  from  which  ii  appears 
that  the  industry  has  developed  to  Buch  an  extent  within 
the  lasl  four  years  that  Russia  is  being  gradually  enabled 
in  cover  her  own  requirements  by  manufacture.  In  1881 
the  quantity  of  matches  imported  across  the  European 
Frontier  of  Russia  was  89,000  pouds,  but  from  thai  time 
there  has  been  a  steady  decrease  in  these  imports,  and  in 
recent  rears  they  have  become  ipiiti-  insignificant,  IW 
instance,  in    1884  the  total  imports  were  42,667  pouds,  and 

foi    each  - teding  year    tin  >  ollows:     81,007 

pouds,  20,216  | Is,  B,786  pouds,  1,827  pouds,  and  in  I  - 

372  pouds  (tin'  poud        36  Hi.  avoirdupois), 

[n  1889  there  wen   B64  ] I     ol   matches  exported  from 

Russia.  During  tin  same  year  there  were  312  match 
factories  ;ii  work,  which  produced  139,704  millions  of 
matches,     Ii    i-  not   possible    to  givi  re    figures 

ini    l**s,  as  reliable  returns  have  only  been  compiled  since 

M.i\    nV   thai    year,  thai   i-.  -ii tin-  introduction  of  the 

in  Hi  I.  tax.     Iin-  production  foi   Ihe  period    ii May   in 

the  end  ol   the  year   l>s>  was  59,355  millions  of  matches, 

I    there  can  I"-  loubl    thai  the  production  of   1889 

itly  exceeded   thai   of  the  previous  year.     Iin-  nvci 
production   pel    factory   "lining  eight  months  ••;    1888  was 

218*5  million,  and  thai  foi    1889,    lir  8   mi  III although 

there  were  34  more  factories  :it  "nil.  in  the  latter  vi 

''I     lln      Ini at     "ink     dllril  '      77     pil     cent. 

manufactured  phosphorus  matches,  5*4   pel   cent,  produced 
tii>    from  phosphorus,  and   17  i;  produced  lutih 

I I-      lln-    match    t;i\    yielded    a    revenue    in     Is^'.i    of 

J,79S    roubles,    exceeding     the    hndgel     estimate    by 
3,029,001 1'l'  -.  m   16  pel 

I'll'iii       I  I :  i I      Rl  --I  v. 

Following  is  nn  extract  from   a   recenl  report  ol  the 

■u  1   nli-nl  <  ii  in  l.ll  lit    Moscov 

I  lii    principal   houses   ••!   Northern   and  Central    Russia 
rl    I.  tin-   tallow  export   ii.nl.    are  ■''   Si     I'etershurg. 
Tin.  capital  si  rves  a-  an  outlet   lm   tallow  coming   from  the 
distant  regions  in  the  Kmp  n  ments  ol 

Siberia,    Perm,    Knxan,   Sumiini,   ttrcnbiu  Sec. 

1 1.  i.  are  estimated  lobe  in  I  In  "in  nearly   100  works,  which 

annually    produce  8,000, pouds  ■■!    tallow,     lln-   most 

important  works  are  situated  in  the  following  governments  : 
— Orenburg,  Samara,  Perm,  v'  Pclerslicrg,  Kkaterinoslaw, 
T. Hutu."  ,  (  Ini  -nn.  and  Moscow 

lln  exportation  i-  relatively  small,  the  majoi  part  of  the 
production  of  tallow  being  consumed  by  thi  candle  and 
soap  factorii         imo  .  ishments i  he  men- 

tioned  tin    factory    ol    Kr 
which  inniislh  uses   more   than  iin"  ■   i 


native  origin,  and  the  Nevat  ompany,  whose  factories  at 
Moscow   and   St.    Petersburg  consume  almost   as   large   a 
quantity  of  native  tallow,  and  more  than    150,000  pouds 
tallow  imported  from  abroad. 

Tin-  exports  amount,  according  in  official  data,  u>  186,958 
pouds,  distributed  as  follows: — 

By  the  Baltic  Sea  frontier,  65,857  pouds;  Russo-Prussian 
frontier,  8,352    pouds;   liknk    Sea    inmiiir.    ls.553    piuuls  j 
A/.n  frontier,  63,569 pouds  ;  Russo-Austiian  frontier, 
627  pouds. 

li\  the  principal  ports  i — Taganrog,  68,530  pouds :  (  klessa, 
46,220  pouds  :  -t.  Petersburg,  40,976  pouds  ;  Libau,  10,989 

pouds;    Reval,   7,359    p 1- :    I'm!    Baltic,   3,154    ponds; 

,434  ponds 

Tin-    principal   countries    of    destination   are:  —  Turkey, 
107,419  pouds;  Germany,  U  706   pouds;  England,   16 
pouds;  Netherlands,  1 5,846  pouds ;  France,  3,597  pouds. 

I  |,  in  tin   1st  An  the  exports  had  nol  exceeded 

lOO.QpO  | I-. 

Pa inns  in    Bavxiti    in   Arkansas. 

Bradstreefs  for  tin-  7ili  March  has  tin-  following: — 
[t  has  recently  been  reported  in  the  Government  that 
extensive  deposits  of  bauxite  exist  in  Arkansas  In  irregular 
patches.  As  this  mineral  has  only  hitherto  been  found  in 
small  quantities,  ami.  »itli  the  exception  of  a  single  bed  in 
rgia,  never  before  in  tin-  United  States,  "the  find  i> 
likely  to  prove  a  valuable  one."  The  growing  demand  for 
the  better  class  of  refractory  crucibles  and  tiles  has  caused 
an  increased  use  of  thismineral;  ami  a.  ii  is  also  employed 
in  some  ni  the  aluminium  processesand  forthe  manuftictnro 
of  alum  and  illuminate  ol  soda,  iin-  discovery  i-  of  great 
commercial  inten  st, 

i  in.   Pboduction   in'    (tKW    ZKAiAND, 

The  following  notes  with  regard  to  the  oil  production  of 
New  Zealand  an-  taken  from  the  report  of  the  Registrar- 
General  i"i  ilia'  colony  for  the  year  1889  : — 

Petroleum  oils. 

Some   very  ti ils  have  been    fonnd   in  the  colony       In 

reference  to  this,  Sir  James  Hector  remarks:  "There  are 
tlir.-r  principal  localities,  and  these  produce  each  a  distinct 

kind  nl  oil:  the  Sugar  loaves,  in  the  Taranaki   provii : 

Poverti  I  '.I  v .  on  the  east  const  of  the  province  of  Auckland  ; 
ami  Mainiiahi.  Wniapu,  Ensl  Cape.  The  oil  from  Ihe  first 
has  a  very  high  specific  gravity,  0- 960  to  0  964  at  60  P. 
(water  I ).     It  has  thus  too  much  carbon  in   its  composition 

foi      il-     '  in,  1,'lal     SUCCeSS     BS    an    illuminating    nil,    lull    i- 

capable  of  producing  a  raluable  lubricating  oil.  The  second 
kind,  h  ini  Waipaoa,  Poverty  Bay,  i-  a  true  paraffin  oil 
resembling  the  Canadian  oil.  The  third  produces  a  pale 
In 1 1«  ii  oil,  nearly  or  quite  transparent,  specific  gravity  0'  *-'■< 
at  nn  I  .  which  burns  well  in  a  kerosene  lamp  foi  some 
Mini,  ami  i-  therefore  of  a  very  superior  class,  Ii  contains 
only  paraffin,  ami    produces  84    pel   cent,  of  an 

illuminating  ml  lit  for  use  in  kerosene  lamps  by  means  ol 
a  single  distillation  ns  ni   nil  shales   have  been 

found  at  Kaikorai  ami  Blueskin  in  Otago;  ami  at  Orepuki, 
in  Southland,  extensive  aud  apparently  valuable  formations 
nt  -hall-  have  been  discovered,  \ttempts  have  been  mail,' 
in  develop  the  nil  resources  al  Waipaoa,  bnt  marketable 
petroleum  cannot  yet  l"  classed  among  the  industrial 
products  nl  the  colony . 

PAFKBS  hi    Imiki-i    hi  Ti  ,  iimh  hi.i-i-    imi 

M  VM    I    M    II    Kl  BS. 

li"    following  articles  in   the  Board  *>f  Tra&i  Journal 
\ i .ii I  "ill  repay  |"  rusal : — 
I  ini.   Mark  Laws  ol    Vmerica,"  p. 

,r    Production    in   i  entral   ami    South     Vm< 

'Production    ol    Caoutchouc    in    Brazil   ami     Mexico." 
p     190 
I  !.,    Ramie  Industry  in  Mexico,"  p.  1 17. 

the   Vmaxon  Valley ."  p.  i '" 
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INFLAMMABLE  LIQUIDS  BILL. 

193.     February  9th,   1891. 

A  Kill  to  amend  and  consolidate  the  law  relating  to  I li<- 
keeping,  selling,  and  conveyance  of  inflammable  liquids. 

The  term  inflammable  liquid  is  held  to  include  carbon 
bisulphide  and  all  varieties  of  liquid  petroleum  or  oil 
prepared  from  coal,  shale,  &c,  except  liquids  having  a 
specific  gravity  above  1,000  or  of  specific  gravity  above  846 
and  flashing  point  above  150°  !•'.  Any  such  liquid  having 
flashing  point  below  73°  F.  is  termed  a  mineral  spirit,  above 
73°  F.  a  mineral  oil.  The  Bill  provides  for  the  licensing 
and  registration  of  all  places  used  for  the  storage  of 
inflammable  liquids.  The  quantity  allowed  to  be  stored  is 
regulated  according  to  the  means  employed  in  storage, 
whether  wholly  or  partly  in  tanks,  and  whether  underground 
or  not.  The  quantity  allowed  to  be  stored  also  depends 
on  the  distance  from  "protected"  buildings,  as  theatres, 
churches,  &c.  Receptacles  of  inflammable  liquids  arc  to  be 
marked  in  a  distinctive  manner  as,  e.g.,  by  a  coating  of 
yellow  paint.  Places  of  storage  may  be  entered  and 
inspected  by  the  proper  authorities  tit  all  times.  A  sample 
of  any  liquid  suspected  to  be  an  inflammable  liquid  may 
be  taken  by  the  police  for  the  purpose  of  testing,  the 
regulations  with  regard  to  the  taking  of  samples  being 
similar  to  those  of  the  Food  and  Drugs  Act.  Hawkers 
vending  inflammable  liquids  maj  not  carry  any  article 
likely  to  cause  the  inflammation  of  an  inflammable  liquid. 
The  regulations  for  conveyance  do  not  call  for  special 
remark;  they  are  to  be  supplemented  by  byelaws  of  the 
railway  companies,  &c  to  be  approved  by  the  Secretary  of 
State.  In  case  of  accidents  arising  from  the  inflammation 
of  inflammable  liquids  special  inquiries  maybe  instituted  In 
the  Secretary  of  State  in  which  specialist  and  other  witnesses 
may  lie  examined  as  in  other  such  inquiries. 

Acts  Repealed. — Petroleum  Acts  of  1871  and  1879, 
Hawker's  (Petroleum)  Act  of  1881.— V.  C. 


BOA II V  OF  TRADE   RETURNS 
Summary  of  Imports. 


Month  ending  31st  March 


1890. 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw  materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imports  . . . . 


£ 

£ 

1,929,528     1 

1,831,153 

1,121,99a 

706,735 

838,800 

534,674 

2,695,441 

2,591,720 

36,140,334 


35,253,(159 


Summary  of  Exports. 


Month  ending  31st  March 

1890. 

1891. 

Metals  (other  than  machinery)  .... 

£ 

3,493,131 

711,132 

2,800,032 

£ 
3,780,(163 
846,273 
2,954,560 

2ll,uti7,022 

21.663.37S 

Imports  of  Metals  for  Month  ending  31st  March. 


Articles. 


Quantities. 


1  Still. 


1891. 


Values. 


1890. 


1891. 


Copper : — 
Ore Tons 

Regulus „ 

Unwrought 

Iron : — 
Ore 

Holt,  bar,  4c 

Steel,  unwrought . .      „ 

Lead,  pig  and  sheet 

Pyrites 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


12,507 
6,403 
3,631 

126,382 
4,076 
530 
13,213 
63,2  Is 
20.250 
54,330 
3,925 


6,228 
6,373 
3,160 

2:.7,ss  1 

3,426 

558 

10,536 

61,811 

822,556 

63,4SS 

4  924 


£ 
113,943 


IS  1,501 

356,121 
38,852 
6,469 

172,12s 

112,117 

3,194 

250.0S5 

ss.'ji;,', 
417,351  , 


£ 

57,073 

198,286 

17(1,123 

230,232 

33,079 

0,757 

133,707 

98,766 

92,305 

296,572 

114,768 

398,823 


1,929,528     1,831,153 


Imports    of    Raw    Materials    for    Non-Textile 
Industries  for  Month  ending  31st  March. 


Articles. 


Quantities. 
1890.  1891. 


Values. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic 


Lac,  Ac 

Gutta-percha  . 

Hides,  raw : — 
Dry 


Wet 

Ivory „ 

Manures  :— 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:- 
Hewn Loads 

Sawn 

Staves  

Mahogany Tons 

Other  articles Value  £ 

Total  value 


12,li7(l 

2111,032 

27.720 

I.03S 
12,839 

3,210 

18,703 

3  l.t  ISO 
022 

3, 130 

0,750 

51,099 

3,231 

10.013 

9,309 

107,223 

144,929 

7,469 

186,810 
84,232 
5,599 

5,455 


lo.Mo 
273.791; 

22,2(3 

5,500 

13,879 

5,831 

17.097 
38,221 

1.037 

1,875 
7503 

54,651 

2,656 

19,383 

10,041 

137,313 

136,200 

2,027 

138,927 
92,837 

S.724 
3,837 


1890. 

1891. 

£ 
40,836 

£ 
38,771 

29,190 

43,205 

338,016 

280,843 

13,296 

16,668 

49,039 

64,889 

70,753 

83,439 

127,016 

119.032 

118,493 

B3.268 

10.129 

53,262 

20,502 

10,492 

35,601 

17,602 

05,258 

70.713 

33,534 

24.783 

82,079 

95,805 

56,111 

59,565 

35,674 

179.091 

4,729 

352,386 

219,404 

85,796 

51,134 

690,871 


2,695,441 


30,596 

172,033 

1,099 

227,834 

210,155 

22.270 

37,709 

789,807 


2.691,726 


Besides  the  above,  drugs  to  the  value  of  66,093?.  were  imported, 
us  agnmst  74,907?.  in  March  1S90 
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Imposts  of  Chbmk  iu  un>  Dyescttffs  fob  Month 

.   31ST   M  vi;'  11. 


A  rt  idea. 


Alkali Cwt. 

Bark  (tanners.  Ac.)    .. 

Brimstone 

chemicals Valued 

Cochineal   cm. 

c.ii.  Ii  andgarnbicr  Tons 

Lniline Value  £ 

Alizarine 

Other 

Indig Cwt. 

r    

Nitrate  of  soda 

Nltrata  Ol  potash  . 

Valonia Tumi 

other  articles...  V 

Total  value  of  ohemieali 


Quantities. 

Values. 

1891. 

181(1. 

1,910 

8,780 

£ 
1,910 

e 

39,427 

31.160 

ic,i;t7 

9,018 

12 :.;~ 

9,540 

11,517 

.. 

.. 

S.iil-J 

1,378 

37,257 

.. 

.. 

22,817 

.. 

771 

1,196 

19,407 

7,490 

1.1^7 

771 

1.512 

1,041 

0116,072 

■ 

32,017 

28,260 

1,513 

31,617 

•• 

•• 

1,121,990 


Imports  of  Oils  fob  Month  ending  31st  March 

Qiiani  Vah 

1890. 


Articles. 


18'J). 


1891. 


Cocoa-nut Cwt. 

OUve Tun- 

Palm 

'mi QalL 

Beod   Toni 

Train,  tc Tuns 

Turjiontinc Cwt. 

articles  ..  Value  £ 

Total  value  of  oils  ... 


19,799 

£ 
25,099 

£ 

■J.r.ih 

02,08  ' 

71.771 

2,59  1 

10370 

829 

17,054 

.. 

73,478 

14,071 


Qiian' 


Article*. 


Alkali Owt. 

Bleaohblg  materials    „ 
chemical  manures.    Tons 
Medicines- V:iluc£ 

Other  artloles   .. 

T.  tal  value 


£ 


£ 


.1-1  in 


Bxpobti  ■'!  Dbuqi  1  ■.!■  (  in  mi.  m  -  ii  ut  Month  bndino 
3181    M  'It.  11. 


Exports  of  Mktals  (othfr  than  Machxnbbx)  fob 
Month  i  ndikg  31bt  M  ibi  a. 


Articles. 


Brass Cwt. 

Copper  :— 

unwrouR-ht , 

Wrought 

Mixed  metal 

Hardware Value  £ 

Implements .. 

Iron  and  steel Tons 

Lead 

Plated  wares...   Value  £ 
•    ., 

t:h Cwt. 

Zme 

Other  articles  ..  Value  £ 
Total  value 


Quantities. 

Values. 

1891. 

1890. 

1891, 

7,1-'.' 

8.748 

£ 
36,020 

£ 

6i2« 

8 135 

li.t-.-J17 

■:i  1,028 

2J.125 

21,130 

17.:".iJ 

25  85] 

7S.IS1 

l'1.-..7:'.; 

107,278 

110.597 

J.lo  .7-".i 

51.873 

.. 

-. 

51.390 

7,97ii 

S7.1I7U 

38,913 

11.041 

13.743 

(5,021 

EXPOBTB  OF    MISCELLANEOUS    Akin  II-    FOB    MONTH 

1  -.Li '...    3  I  - 1    VJ  vi;.  11. 


Articles. 


Quanl 


1890,  1891, 


Gunpowder Lb. 

M.litarv  stores. .  Value  t 

I  an. 11  s Lli. 

Caoutcbouc Value  £ 

Cement Tons  87,655 

Products  of  Coal   Value  £ 

Earthenware 

-  ware 

■ 

V  tta So.  ri        130,550 

Flint Owt  12,187 

Other  kinds 

Unwroughl „  12,781 

Wrought  Value  £ 

I i 

Floorcloth  Bq.  Yds, 

Painters'  roatarials  \  si.  t 

l'a|wr Cwt 

Bags Tons  3,1x7 

Soap Cwt, 

value 


ll.-'.ls'J 

129,133 

29,897 

7U.I7H 

13(1330 

s'.'.'.'sl 

1 17,880 

i.-.i.'.i;.i 

;u  I7M 

51,718 

711,152 
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iHont&Ip  patent  ilist. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

•1870.  R.  K.  Boyle.  Improvements  in  apparatus  for 
compressing  air  or  gases.     March  18. 

4 972.  J.  A.  Fletcher,  S.  Fletcher,  and  J.  Fletcher. 
Improvements  in  furnaces  for  melting  metals  in  crucibles. 
March  20. 

5175.  S.  C.  Hauberg.  Improvements  in  centrifugal 
apparatus  for  testing  the  composition  of  milk  and  other 
compound  of  fluids.     Complete  Specification.     March  23. 

5340.  A.  Dervaux.  An  improved  mode  of  and  apparatus 
for  clarifying  muddy  liquids.     March  tJ 5. 

5312.  II.  L.  Calleodar.  Improvements  in  electrical 
thermometers  or  pyrometers.     March  25. 

5442.  M.  Gehre.  An  improved  process  of  and  apparatus 
for  ascertaining  the  percentage  of  liquid  contained  in  steam 
cr  vapour.     March  28. 

5510.  1!.  Gough.  A  new  or  improver]  apparatus  and 
means  for  the  aeration  of  carbon  in  filters.     March  31. 

5529.  J.  S.  Sawrev  and  H.  Collet.  Improvements  in 
apparatus  for  separating  liquids  from  solid  matter  suspended 
therein.     March  31. 

5555.  R.  Haddan. — From  J.  W.  Evans,  United  States. 
Improvements  in  evaporators.  Complete  Specification. 
March  31. 

5749.  .1.  Johnson. — From  T.  S.  Blair,  jun.,  United  Si  ale-. 
Improvements  in  refractory  linings  for  furnaces.      April  3. 

5919.  H.  J.  E.  Jensen.  Improvements  in  apparatus  for 
purifying  water  and  for  lixiviating  chemicals.     April  6. 

5924.  O.  M.  Row  and  J.  B.  Brew.  Improvements  in 
apparatus  for  heating  fir  evaporating  liquids.     April  7. 

5931.  J.  J.  Hardy  and  W.  II.  Hardy.  Improvements  in 
valve  scats,  and  in  the  general  construction  of  acid-resisting 
valves  and  cocks.     April  7. 

G057.  W.  II.  Munus. — From  G.  Kaffenberger,  I'nited 
States.     Improvements  in  digesting  apparatus.     April  8. 

6159.  J.  Hardman  and  J.  Peake.  Improvement-  in 
retort-charging  devices.     April  10. 

C374.  .1.  Gueuet.  Ozonising  apparatus.  Complete 
Specification.     April  14. 

63S7.  \V.  Ileves.  Improvements  in  apparatus  for  con- 
centrating acids  and  other  liquids.     April  14. 

6405.  J.  R.  Whiting  and  W.  A.  Lawrence.  Improve- 
ments in  methods  for  the  recovery  and  utilisation  of  certain 
vaporised  solvents.     Complete  Specification.     April  14. 

6488.  P.  M.  Pinal,  V.  LethuiUier,  and  C.  L.  Pinal.  Im- 
provements in  liquid  gauges.  Complete  Specification. 
April  15. 

6587.  H.  Hencke.  Improvements  in  the  method  of  and 
in  apparatus  for  drying  and  evaporating.      April  1G. 

Complete  Specifications  Accepted.* 

1890. 

6433.  G.  E.  Davis  and  A.  R.  Davis.  Furnace  or  heating 
chamber  for  conducting  chemical  operations.     April  22. 

8167.  G.  Moffat  and  S.  Sluttaford.  Apparatus  for  con- 
suming smoke  and  saving  fuel.     April  1. 

8168.  G.Moffat  and  S.  Stuttaford.  Apparatus  for  deli- 
vering air  into  furnaces.     April  1. 


8523.  E.  F.  Paddon.     Furnaces.     April  15. 


8707.  J.  von  Langer  and  L.  Cooper.  Gas  furnaces  for 
metallurgical  and  other  purposes.     April  22. 

8790.  W.  R.  Watson  and  R.  A.  Robertson.  Apparatus 
for  evaporating,  concentrating,  and  distilling  liquids.  April  15. 

9181.  The  Lucigen  Light  Co.,  Lim.,  and  T.  M.  Jarmain. 
An  oil  flame  furnace.     April  22. 

9685.  G.  Cox.  Metal  drums  for  carrying  oil  and  other 
liquids.     April  15. 

10,116.  1".  11.  Pemberton.  Composition  for  preventing 
the  passage  of  heat  through  bodies,  deadening  of  sounds  ; 
and  method  of  applying  same.     April  15. 

14,370.  A.  Danncnberg.     See  Class  II. 

1891. 

1292.  The   Hrins  Oxygen   Co.,    Lira.,  and  K.  T.  Murray. 

Apparatus   for   automatically   (banging    the   flow  of  fluids 
through  pipes  or  pas-ages.     April  22. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 
1764.  \V.  llagley  and  J.  W.  Bagley.     Improvements  in 

and    connected    with    the    manufacture   of  gas  for   healing 
purposes.     .March  17. 

4834.  A.  Liitschaunig.  An  improved  manufacture  of  tire- 
lighter  or   fire-lighting   material.     Complete  Specification. 

March  IS. 

5022.    J.   Mueller.      An   improvement    in   incandescent 

illumination,  and  apparatus  for  that  purpose.     March  2". 

5036.  W.  P.  Thompson. — From  J.  M.  A.  Gerard,  France. 
Improvements  in  the  treatment  and  desiccation  of  peat. 
March  20. 

5037.  R.  C.  W.  Maltbv.  An  improved  artificial  fuel. 
March  20. 

5038.  R.  C.  W.  Maltby.  An  improved  coke  oven. 
March  20. 

5187.  F.  Tschofen.  Improvements  in  the  manufacture  of 
candles.     March  23. 

5207.  T.  Thorp  and  T.  (i.  Marsh.  Improvements  in  the 
purification  of  gas.      March  24. 

5212.  W.  II.  Munns. — From  E.  de  Beauharnais,  United 
States.      Improvements   in   the  art   of   manufacturing  illu- 


5217.  J.  T.  Key.  Improvements  in  the  manufacture  of 
gas  for  illuminating  and  other  purposes,  and  apparatus 
therefor.     March  24. 

5299.  B.  H.  Thwaite.  Improvements  in  the  production 
of  combustible  gases,  and  in  apparatus  therefor.    March  25. 


5108.    J.    Russell  and   J.    C.    W.    Stanley, 
manufacture  of  artificial  fuel.     March  26. 


Improved 


5468.  W.  H.  Wilson.  Improvements  in  or  connected 
with  the  manufacture  of  illuminating  gas.     March  28. 

5489.  M.  Mackay.  Improvements  in  purifying  gas  and 
in  apparatus  therefor.     March  28. 

5701.  O.  W.  Ketclmm.  Improvements  in  gas  generating 
furnaces  or  gas  producers.      April  2. 

5960.  B.  J.  B.  Mills.  —  From  E.  L.  Clarke,  Canada. 
Improvements  in  machinery  for  the  manufacture  of  peat 
fuel.     April  7. 

6134.  J.  Laing.  Improvements  in  the  distillation  of 
mineral  oils  and  like  bodies,  and  in  apparatus  therefor. 
April  10. 
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1890. 

S239.  -I.  Blum.  Instantaneous  production  of  water  gas. 
April  8. 

7714.   ('.    It.    Newton.       Apparatus    for    automatically 
delivering   any  proportionate   quantity   of  oxygen,  air.  or 
other  gaseous   bodies   into  gas    purifiers  or  outer  vessels, 
pipes,  or  conduits,  irrespective  of  any  pressure  in  such 
purifiers,  8cc.     April  15. 

B274.  I'  Shuttleworth.  Manufacture  of  fire  kindlers. 
April  15. 

8535.  s.  I'iit. —  From    E.  •).  Jerzmanowski.     Process  and 

apparatus  for  the  manufacture  of  illuminating  gas.   April  22. 

.1.  Bowing.     Manufacture  of  fuel  from  coal  Mack 

and     similar     substances,     and    obtaining    tar    products. 

March  25. 

9320.  T.  Travers.  Gas  burners  and  apparatus  for 
naphthalising  gas.     April  22. 

12,639.  R.  SchimpCr.  Manufacture  of  artificial  fuel- 
March  25 

[4,870.  A.  Dannenberg.  Method  of  linn;;  periodically 
and  continuously  worked  chamber  and  annular  Furnaces, 
March  25. 

14,832.  .1.  II.  W.  Stringfellow.  Treatment  of  liquid 
hydrocarbons.     March  2,'j. 

17,159.  T.  G.  Springer.     Manufacture  of  gas.     Aprils. 

1891. 

971.  B.  II.  Thwaite.  Generating,  heating,  and  lighting 
gases  from  liquids  and  solid  hydrocarbons,  and  apparatus 
tli.  n  for,     April  22. 

1682.  .1.  Bowing,     Coking  processes,     April  8. 

2021.  P.  P.  Macullum.     From  J.  C.  Kcissig  and  J.  Landin. 

Separating   carbonic    acid    fi thei   gases,  especially   in 

the   production   of   lighting  and   beating   gases   frei    from 
carbonic  oxide.     March  25. 

2452.  I  .  A  mil  v.  Hydraulic  mains  for  gas-making 
apparatus       \pril  22. 


Ill, 


-DESTRUCTI\  I    DISTILLATION,  TAB 
PBODUCTS,  I 


Aril  li   LTION. 

6134.  J.  Laing.     See  <  llass  1 1. 


IV.— COLOUBING  MATTERS  uni  DYES. 

Aril  i,  \  riONS. 

1688  ,1  IT.  Johnson.  From  the  Badische  Anilin  and 
Soda  Fabrik,  Germany.  II.-  manufacture  and  production 
of  new  mordant-dyeing  colouring  matters  related  to  the 
rosanilini  set  i  b      March  1 6 

is7l.  It.   Willcox. —  From  The    I  ken   vormals 

F.    Bayei     and    l  o.,    Germany.       Improvements    in    the 
manufacture   of   <  matters   derived    from    anthra- 

qui IC,      Man  ill   IS 

5103    It.   Hollidaj    and   Sons,  Limited,  T.   Holliday,  and 
I'    I:    I     Scidlcr.     Improvements  in  the  manufacture  of  a 
sulpbo  acid  of   alpha  naphthol   and   of   colouring    matters 
in.     March  21 

5104.  K.  Hollidaj  nnd  Sons,  Limited,  T.  Holliday,  and 
P.  ft.  K.  Seidler.  Improvements  in  the  manufacture  of 
azo-colouriog  matters.     March  21. 

B.  Willcox,  From  I  von  Hoyden  N'achfolger, 
Germany.  Improvements  in  the  manufacture  oi  production 
of  ortho-oxy-diphenylcarbon  acid.     March  21, 


5184.  .T.V.Johnson. — From  K.  v,.n  Heyden,  Nacbfolger, 
Germany.  Process  for  the  production  of  mono-bromo  and 
di-bromo-para-oxy-beuzoic  acid,  suitable  for  conversion  into 
proto-catechnic  acid,  pyro-catecbin,  and  the  like.  March  23. 

5269.  W.  Majert.     Improvements  in  the  manufacture  of 

aromatic  glycOCOll  derivates.      March  24. 

5437.  W.  Sherwood.     A  new  or  improved  i position  of 

ink  for  reproduction  of  copies  by  the  manifold  process  and 
the  like.      March  2G. 

5904.  O.  Imray. —  From  The  Farbwerkc  vormals  Meister, 
Lucius,  ami  Bnlning.  Germany.  Improvements  in  the 
production  of  black  colouring  matters.      April  6. 

B.  Willcox. —  From  The  Farbenfabriken  vormals 
!■'.  Haver  ami  Co.,  Germany.  Improvements  in  the 
manufacture     or    production      of     ftZO-Colouring      matters 

April  7. 

6268.  .1.  I  law-mi  and  B.  llirsch.  The  manufacture  of 
new  raw  materials  for  the  production  of  colouring  matters. 
April  13. 

6376  Brooke,  Sim]  .son.  and  Spiller,  l.iin.  and  A.  G.  Green. 
The  production  of  new  bases  and  of  azo-colouring  matters 
therefrom.     April  l  l. 

Couplets  Specifications  Accepted. 

1890. 

6875.  1  N.  Johnson,  -From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  sulpbo  acids  of  a  red  basic 
naphthalene  colouring  matter.     April  s. 

B506.  i  >.  Lmray.  From  The  Farhwerke  vormals  Meister, 
Lucius,  and  Briining.  Production  of  a  yellow  colouring 
matter.     April  8. 

IT  Willcox.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  azo  colours  upon  fibres. 
April's. 

B.  w  illcox. —  From  'The  Fabcnfabriken  vormals 
I  .  Bayer  and  Co.  Mannfacture  of  new  derivatives  of 
alizarin  and  ii-  analogues,     April  15, 

9080.  J.  Dawson  and  B.  Hirsch.  Mannfacture  of  phenol 
ether  and  oxydiphenyl,  their  homologues,  and  analogues, 

April  22, 

9258.  O.  Imray.— From  II.  K.  Marburg.  Production  of 
colouring  matters.     April  •_'■_'. 

9580.  0.  Imray.     From  The  Farhwerke  vormals  Meister, 

Lucius,  and  Briiniug.     Production  of  blue-g a  colouring 

matters.      Vpi  il  22. 

9587.  J.  N.  Johnson.-  From  The  Badische  Anilin  and 
Sods  Fabrik.  Manufacture  of  substantive  dyestuffs,  and 
new  materials  therefor.     April  22. 

10.IU7.  O.  Imray.  — From  the  Society  of  Chemical 
Industry,  Switzerland,     Producti t  colouring   matt 

April  1. 

1891. 

.1   i  .   1..   Durand,   I).   E,  Bueguenin,  and   \  .1   J, 

d'Andiran-K hlin.      Manufacture   of    colouring   matters 

derived  from  pyrogallio  acid,  and  their  application  to 
dyeing  and  printing.     April  22. 


Y.— TEXTILES,  COTTON,  WOOL,  SILK,  I  n 

Application. 

5160.  8.  Stern.      \n  improved  i iposition,  applicable  to 

wool,   shoddy,  or   mixed    with   cotton   and   other   suitable 
.1  foi  spinning.     March  28. 
6294.  .1.   Haw    jun.     An    improvement    in  lyeing    mats, 
carpets  01   othei   fabriu   ol   fibre    wool,  yarn,  -ilk.  or  any 
i  ial.      \pnl  13. 
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6663.  A.  George.  Improvements  in  cleansiug  wool  and 
similar  materials.  Complete  Specification.  Filed  April  17. 
Date  applied  for  October  31,  1890,  being  date  of  application 
in  France. 

6698.  J.  G.  Smith. — From  F.  Doller,  Germany.  Improve- 
ments in  the  process  of  water-proofing  textile  materials. 
April  18. 

Complete  Specification's  Accepted. 
1890. 

8520.  P.  A.  Favier.  Machines  for  decorticating  ramie 
and  other  textile  plants.     April    8. 

17,342.  B.  Tettweiler.  Fabrics  composed  mainly  of 
fibrous  material.     March  25. 

1891. 

23-18.  J.  B.  Barton.  Process  for  the  manufacture  of 
granite  linoleum.     March  25. 

2808.  W.  Barton.  I'tilising  leather  waste,  and  preparing 
therewith  a  material  for  covering  floors,  roofs,  &c. 
March  25. 

3447.  T.  Mitchell.  Manufacture  of  linoleum  and  like 
floorcloths.     April  1. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

4754.  E.  Bentz.  A  new  or  improved  method  of  fixation 
of  the  chrome  mordant  employed  in  dyeing  and  calico 
printing.     March  17. 

4928.  G.    Young   and    W.   Crippin.      Improvements    in 

arrangements  and  mechanism  or  apparatus  for  dyeing  and 
bleaching  and  otherwise  treating  cotton,  wool,  silk,  and 
other  fibrous  materials  in  the  raw  and  manufactured  or  partly 
manufactured  state.     March  19. 

5515.  C.  F.  S.  Rothwell.  Improvements  in  the  method 
of  and  apparatus  for  applying  the  liquor  used  for  fixing 
basic  aniline  dyes,  and  other  dyes  fixed  in  a  similar  manner, 
on  cotton  piece  goods  and  the  like.     March  31. 

Complete  Specifications  Accepted. 
1890. 

7202.  P.  Cavailles.  Process  and  apparatus  for  dyeing 
wool.     April  1 . 

8183.  J.  M.  Campbell.  Process  and  apparatus  for 
colouring,  sizing,  and  otherwise  treating  paper,  applicable 
for  filling  and  treating  woven  fabrics.     April  1. 

8270.  E.  Suteliffe  and  ( ;  E.  Sutcliffe.  Apparatus  for 
washing,  dyeing,  and  treating  textile  materials.     April  1. 

8530.  B.  YVillcox. — From  The  Farbenfabriken  vcrmals 
F.  Bayer  and  Co.     See  Class  IV. 

8799.  A.  North.  Black  piece  dyeing  for  improving  the 
colour  of  warp  or  weft  in  mixed  fabrics  of  wool  and  cotton. 
April  15. 

8809.  W.  L.  Wise.— From  Favre  and  Braun.  Treatment 
of  fabrics  printed  or  dyed  with  several  colours.     March  25. 


1891-. 

2533.  H.   Thies   and    F.    Cleff.  Dyeing   or   printing   in 

aniline  black  or  analogous  colours.  March  25. 

2993.  J.  Leitz  and  \Y.  Weise.  Printing  and  shaping 
textile  materials.     April  15. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

4661.  W.  Mills.  Improvements  in  the  manufacture  of 
alkali,  and  apparatus  therefor.     March  16. 

4712.  J.  Pedder.  Using  a  combination  of  sulphuric  acid 
and  hydrochloric  acid  for  the  decomposition  of  chlorides, 
sulphides,  sulphates,  and  of  sulphuretted  hydrogen. 
March  17. 

4730.  C.  Marriott.  Improvements  in  apparatus  used  in 
the  manufacture  of  sulphate  of  ammonia.     March  17. 

4820.  G.  T.  Beilby.  Process  and  apparatus  for  the 
manufacture  of  cyanides.     March  18. 

4878.  J.  M,  Macdonald.  A  new  and  improved  method 
of  liquefying  carbonic  acid  gas  and  storing  the  same  in 
apparatus  therefor.     March  18. 

5352.  F.  M.  Lyte.  Improvements  in  the  production  of 
alkaline  carbonates,  and  chlorine  and  their  derivatives. 
March  25. 

5354.  J.  J.  Hood  and  A.  G.  Salamon.  Improvements  in 
the  manufacture  of  cyanogen  compounds,  and  the  treatment 
of  substances  used  therein.     March  25. 

5519.  M.  \V.  Beylikgy,  C.  J.  Everett,  and  C.  A.  Collins. 
Alkalino-magnesian  silicate  compound.  Complete  Specifi- 
cation.    March  31. 

5547.  C.  Kellner.  Improvements  in  apparatus  for  electro- 
lytic decomposition.     Complete  Specification.     March  31. 

5748.  A.  Moss  and  E.  Newton.  Economical  production 
of  carbonic  acid  gas.     April  3. 

.777.  W.  T.  Bruce.  Improvements  in  the  manufacture 
of  sulphuric  acid  and  apparatus  therefor.     April  3. 

5788.  \V.  Feld.  Improvements  in  the  manufacture  of 
sodium  and  potassium  carbonates,  sulphur,  and  sulphuric 
acid,  and  in  apparatus  therefor,  applicable  also  to  other 
purposes.      April  3. 

5801.  M.  Royon.  An  apparatus  to  produce  sulphuretted 
hydrogen.     April  4. 

5819.  D.  Rowat  and  .1.  Fullerton,  Improvements  in 
and  relating  to  the  treatment  of  pickles,  and  apparatus 
therefor.     April  4. 

5844.  A.G.  Haddock  and. I.  Leith.  Improvements  in  or 
appertaining  to  the  manufacture  of  alkali.     April  4. 

6388.  P.J.  IS.  Vincent.  Improvements  in  the  manufac- 
ture of  salt  in  blocks  or  cakes.     April  14. 

6415.  M.  X.  d'Andria.  Improvements  in  utilising  waste 
acid  residues  from  the  "  pickling  "  of  iron,  and  obtaining 
useful  products  therefrom,  the  said  improvements  being 
also  applicable  to  the  treatment  of  sulphate  of  iron  and  of 
chloride  of  iron.     April  15. 

6500.  J.  Kolb.  Improvements  in  the  production  of 
chlorine.     April  15. 

6509.  .T.  \V.  Wilson  and  C.  H.  G.  Harvey.  The  manu- 
facture of  ferric  chloride  from  waste  pickle  from  galvanising 
works.     April  16. 

Complete  Specifications  Accepted. 
1890. 

6333.  F.  M.  Lyte.  Production  of  magnesic  oxychloride. 
March  25. 

7058.  J.  Y.  Johnson. — From  J.  Marx  and  Dr.  Weller. 
Process  and  apparatus  for  liquefying  and  storing  chlorine. 
April  22. 

7764.  D.  J.  Playfair.  Obtainmcnt  of  cyanides  and  ferro- 
cyanides.     March  25. 

1891. 

2224.  H.  H.  Lake. — From  J.  Massignon  and  E.  Watch 
Manufacture  of  chromates,  bichromates,  and  other  chromium 
compounds.     April  8. 

2812.  J.  N.  Zeitler.  Converting  carbonate  of  lead, 
obtained  by  decomposition  of  sulphate  of  lead  or  other 
compound  of  lead,  with  carbonate  of  sodium  into  basic  salt. 
April  15.  •      ■ 
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VIII.— GLASS,  POTTERY,  and  EAETHENWABE. 

Applications. 

1657.  L.  Forester  and  H.  J.  Greatbatch.  A  composition 
for  economy  in  placing  glazed  tiles  or  plaques,  &c.,  majolica, 
and  earthenware  in  kiln-  or  ovens;  also  washing  kilns. 
March  16. 

5068.  F.  Query.  Improvements  in  kilns  for  use  in  the 
manufacture  of  pottery,  porcelain,  and  earthenware,  and 
other  similar  goods.     March  21. 

5324.  W.  Walker.  Improvements  in  the  production  of 
glass-making  materials.     March  25. 

5566.  B.  Lindsay.     Sei  <  Safe  \. 

5782.  A.J.  Boult.  From L. T. Karras and G.  Hoffmann, 
Germany.  Improvements  in  the  manufacture  of  glass 
letters  and  the  like.    Complete  Specification.     April  :i. 

.'.7-7.  C.  II.  Edwards.  Improvements  in  the  manufacture 
of  gas  retorts,  drain  pi|»s,  and  other  like  earthenware  or 
i  lav  ware.     April  :i. 

5807.  J.  Lauder  and  W.  Thomson.  Improvements  in 
bath  walling  and  flooring  tiles.     April  4. 

6118.  II.  Warrington.  Improvements  in  kilns  or  ovens 
for  bricks,  earthenware,  porcelain,  and  similar  material. 
Complete  Specification.     April  9. 

6205.  The  <  oiniany  t rlastechnisches  Laboratorium  s<-ln>t t 
and  Genoasen  and  Otto  Schott.  New  method  of  manufac- 
turing toughened  glass  wares  (composite  glass).     April  11. 

r.'j.'i7.  W.  C.  Gibson.  Improvements  in  kilns  for  biscuiting 
and  burning  glazed  and  enamelled  claj  goods.     April  13. 

6524.  W.  IV.  I'ilkiiifrton.  Improvements  in  kilns  for 
annealing  plate  glass.     April  16. 

6525.  W.  W,  Pilkington.  Improvements  in  apparatus 
i"i  rolling  glass.     April  16. 

6694.  \V.  W.  Pilkington.  Improvements  in  kilns  for 
annealing  plate  glass.     April  is. 

CoMrLKTE  Specifications  Accepted. 

1890. 

1356.  A.  .1.  Wilkinson.  Ovens  for  firing  pottery. 
March  25. 

5970.  II.  M    Ashley.     Manufacture  of  ceramic  ware,  and 

apparatus  therefor.      March  25. 

7145.  D.  Itylands.  Machinery  for  manufacture  of  bottles 
and  other  glass  ware,  and  method  of  working  same.  April  15. 

7822.  I».  V.  Cliff,  Means  for  effecting  correct  designs  in 
decorative  tiles.     March  2.">. 


1891, 
1704.  II.  Warrington.     Ovens  or  kilns  for  burning  bricks, 

tiles,  or  the  1 1 k ■  ■ .      March  •_'.',. 

ll    11    Lake. — From  E.  Sochaexewski.     Production 
of   a  plastic    moulding   material,   and    articles   therefrom. 

April   I, 


ix.— urn. dim;  materials,  clays,  mobtabs, 

and  CEMENTS. 

Appi.h  iriciNs. 

1672.  K.  Olson.     Improvements  in  stt "  for  plastering, 

Complete  Specification.     March  16. 

I7:ih.  W.  Thompson,  Improvements  in  calcining  lime- 
stone.   March  17. 

i7.'ei  The  Society  Vnnnymc  des  Vrdoisiercf  dc  Dcville 
and  V.  van  dcr  Hey  den.     A    ni  turc  nf  material 

suitable  for  building,  paving,  and  otht  t  pur] -  from  waste 

pi "i-  debris  of  ilate,     March  1 7. 


4990.  J.  V.  Boyd-Wilson.  Improved  compositions  for 
nse   in   building  constructions,   fire-resisting  constructions, 

and  the  like.     March  20. 

5599.  J.  C.  Bloomfield.  A  new  or  improved  material, 
applicable  for  ceilings,  wall  linings,  cement  slabs,  anil  for 
other  purposes.     April  I. 

5709.  O.Clausen.  Improvements  in  the  manufacture  of 
fireclay  and  magnesias  bricks,  and  in  kilns  for  tirinj;  same 
April  2. 

5719.  A.  .1.  Boult, — From  L.  Grote,  Germany.  Improved 
manufacture  of  artificial  stone.  Complete  Specification. 
April  2. 

5810.  T.  Hydes.  Improvements  in  the  manufacture  of 
hydraulic  cement,  concrete,  dry  mortar,  bricks,  tiles,  pipes, 
nd  the  like.     April  I. 

6041,  .1.  Craven.  Improvements  in  or  connected  with 
kilns  for  drying  and  burning  bricks  or  other  article-  or 
in   i.  rial-.      April  8. 

6118.  II.  Warrington.     See  Class  VIII. 

6227.  T.  Potter.  Improvements  in  fire-resisting  floors. 
April  I  I. 

6244,  I!.  II.  Hepburn.  Improvements  in  roofs,  wall-, 
and  other  parts  of  buildings,  and  in  slabs,  -beets,  or  tiles  for 

the  same.    April  1 1. 

6389.  II-  A.  Chcesebrough.  Improvements  in  the  pre- 
servation of  wood  and  iron  imbedded  or  buried  in  the  earth. 
Complete  Specification.     April  14. 

;_'.  .1.  Jackson.  Improved  manufacture  or  production 
of  decorative  material,  more  especially  intended  for  appli- 
cation to  walls,  ceilings,  or  like  surfaces,     April  Ifi. 

6630.  .1.  Griffiths.      Improvements   in   street  and  other 

pavement-.       Aplil    17. 

i  iimiivii   Specifications  AccaratD. 

1890. 

69.12.  ('.  Kellner.  Coating  iron,  steel,  or  other  metals 
with  Portland  or  other  cement.      March  25. 

8413.  J.Hartnell.  Manufacture  of  artificial  stone.  April  I. 

8519.  < >.  l'mi/..  Manufacture  and  treatment  of  cement. 
April  15. 

8919.  I).  Wilson.  Manufacture  of  cement,  and  apparatus 
therefor.      April  15. 

1891. 

2865.  II.  P.  Williams.    Composition   for  paving, roofing, 
and  buL'ding  purposes.      March  25. 
2894.  (i.  Claussen.     New  or  improved  paving.     April  8. 
3351.  U.  K.  t'oiirscn.     Plaster  slabs.     Aprils. 
1672.  B.Olson.     Stucco  for  plastering.     April  22. 


X.— METALLUBGY,  MIXING,  Ktc. 
A  ill  H  LTION8. 
I'll  I    .1    ii.   Arnold.     Improvements  in  the  processes  ol 
manufacture  of  sleel   ingots,  steel  castings,  and  ingot  iron, 

and      in      apparatus      and      appliances     employed      therein. 

March  It",. 

4695.  W.  A.Baldwin,  Improved  process  and  apparatus 
for  alloying  metals.     Complete  Specification.     March  it;. 

1696,  J.  C.  Butter  field.     Improvements  in  the  treatment 

of  tinned  iron  for  the  recovery  of  the  tin  and  Other  product-. 

March  16. 

4713.  II.  Iteusch  and  1',.  Preu.  Improvement!  in  or 
relating   to  the  manufacture  or  casting  of   haul    metal  or 

chilled   roil-.       March    17 

479:1.  W.  II.  Middleton,  Improvements  in  the  treatment 
•  ■I  steel     Complete  Specification.     March  17. 

1955  I  \  F.  Bang  and  M.  C  \  Ruffin.  Process  t"' 
separating  tin  tin  from  tin-plati  waste,  used  preservo  tins, 

and  the  like       March   19. 
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4972.  J.  A.  Fletcher,  S.  Fletcher,  and  J.  Fletcher.  See 
Class  I. 

5107.  II.  Warrington.  Improvements  in  fire  grates  for 
puddling,  heating,  and  similar  purposes.  Complete  Specifi- 
cation.    March  21. 

5128.  A.  Gutensohn.  Improvements  in  the  dry  metallur- 
gical treatment  of  sulphide  ores  such  as  galena.     March  21. 

5169.  J.  F.  Duke,  A.  S.  Bishop,  and  I.  Symons.  Im- 
provements in  the  production  of  aluminium.     March  23. 

5170.  J.  F.  Duke,  A.  S.  Bishop,  and  I.  Symons.  Im- 
provements in  the  production  of  aluminium  bronze. 
March  23. 

5171.  J.  F.  Duke,  A.  S.  Bishop,  and  I.  Symons.  Ail 
improved  metallic  alloy.     March  23. 

5242.  W.  R.  Hinsdale.  Process  of  casting  ingots. 
Complete  Specification.     March  24. 

5527.  T.  H.  Mallabaud.  Improvements  in  melting 
furnaces.     March  31. 

55C6.  R.  Lindsay.  An  improved  furnace  for  heating 
branding  irons  and  annealing  metals  and  glass.     March  31. 

5G42.  W.  Sowerby  and  E.  Casper.  Improvements  in 
casting  metals.     April  1. 

5822.  G.  A.  Herdman.  Improvements  in  treating  waste 
products  resulting  from  the  smelting  of  ores  and  in  produc- 
ing a  valuable  product  therefrom,  or  from  analogous  com- 
pounds, and  improved  apparatus  in  connexion  therewith. 
April  4. 

5851.  W.  Sowerby  and  E.  Casper.  Improvements  in 
casting  metals.     April  6. 

6013.  R.  Crosthwaite  and  J.  B.  Spence.  Improvements 
in  the  manufacture  of  iron  amalgams.     April  8. 

6080.  J.  D.  Wilson.     Improvements  in  cupolas.     April  9. 

6152.  G.Jones.  A  new  or  improved  fettling  for  puddling 
furnaces  and  steel-making  furnaces.     April  10. 

6233.  J.  Lang  and  F.  H.  AVigham.  A  process  for 
protecting  iron  and  steel  wire  against  corrosion.     April  11. 

6235.  J.  Lang  and  F.  H.  Wigham.  A  process  for 
protecting  iron  and  steel  wire  against  corrosion.     April  11. 

624C.  \V.  S.  Lockhart  and  E.  W.  Streeter.  An  improved 
process  and  apparatus  used  therein  for  the  separation  of 
metals,  precious  stones,  or  other  minerals  from  gangue  or 
other  matter  mixed  therewith.     April  11. 

6303.  J.  H.  Darby.  Improvements  in  the  manufacture  of 
steel.     April  13. 

6323.  E.  Taussig.  Improvements  in  apparatus  for  smelt- 
ing and  casting.     Complete  Specification.     April  13. 

6479.  W.  T.  Rickard.  Improvements  in  the  mechanical 
and  chemico  metallurgical  treatment  of  copper,  the  precious, 
and  other  metallic  ores.    April  15. 

Complete  Specifications  Accepted. 
1890. 

2901.  F.  J.  Jones.  Making  tubes,  cylinders,  and  other 
hollow  ware  of  copper,  alloys,  and  aluminium.     April  22. 

6645.  J.  H.  Lancaster  and  M.  R.  Couley.  Manufacture 
of  iron  or  steel.     April  1. 

7070.  J.  Heaton  and  G.  H.  Holden.  Manufacture  of 
steel  and  iron,  and  apparatus  therefor.     March  25. 

7253.  W.  Hodge.  Converting  iron  into  steel,  or  steelify- 
ing  wrought-iron  objects.     April  8. 

8352.  W.  McDermott.  Apparatus  for  concentrating  and 
separating  ores,  &c.     April  1 . 

8707.  J.  von  Langer  and  L.  Cooper.     See  Class  1. 

8884.  J.  W.  MacFarlane.  Extracting  gold  from  auri- 
ferous ores  by  an  improved  method  of  amalgamation.  April  15. 

8922.  T.  Peters.  Application  of  the  iron  residues  which 
result  from  the  reduction  of  organic  nitro-compounds. 
April  15. 

9182.  C  E.  Weston.  Means  and  apparatus  for  extracting 
gold  and  other  precious  metals   from    their   ores.     April  22. 


13,486.  A.  Schneller  and  A.  Astfalic.  Production  of  pure 
aluminium.     April  1. 

17,186.  S.  B.  Evans.  A  gas  ingot-heating  furnace. 
April  8. 

17,663.  E.  P.  Martin  and  E.  James.  Method  and  means 
for  preparing  moulds  for  casting  pig  iron,  and  for  breaking 
the  pigs  and  separating  them  from  the  "  sow."     April  8. 

18,066.  Davies  Bros,  and  Co..  Lim.,  and  M.  Bayliss. 
Galvanising  sheet  metal.     April  15. 

19,180.  J.  C.  Bayles.  Method  and  apparatus  for  welding 
iron  or  steel  sheets  or  pjates.     March  25. 


251.  W.    R 
April  22. 


1891. 
Hinsdale.       Process    for    forming    ingots 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY 

Applications. 

4757.  T.  L.  Wilson.  Improvements  in  the  electric  reduc- 
tion of  aluminium  and  other  metals,  and  in  the  production 
of  alloys  thereof.     March  17. 

4  781.  W.  J.  Engledue.  A  new  or  improved  solution  or 
electrolytic  fluid  for  galvanic  batteries.      March  17. 

4860.  II.  Howard.  Improvements  in  apparatus  for  heating 
and  welding  by  the  electric  arc.     March  18. 

4869.  H.  H.  Lake.— From  L.  A.  W.  Desruelles,  France. 
Improvements  relating  to  primary  and  secondary  electric 
batteries,  and  to  the  manufacture  of  plates  or  electrodes  for 
use  therein.     March  18. 

4S77.  H.  H.  Lake.  — From  E.  A.  (i.  Street  ami  I..  A.  W. 
Desruelles,  France.  Improvements  relating  to  plates  or 
electrodes  for  primary  and  secondary  batteries,  and  to  the 
production  of  compounds  or  agglomerates  for  the  manufac- 
ture of  such  plates  or  electrodes.     March  18. 

4949.  J.  V.  Johnson. — From  A.  Tardy,  France.  Im- 
provements in  galvanic  batteries.     March  19. 

5167.  F.  E.  Elmore  and  A.  S.  Elmore.  An  improvement 
in  the  manufacture  of  tubes  by  electrolysis.     March  23. 

5637.  R.  W.  Barker. -From  M.G.  Farmer,  United  States. 
Improvements  in  electric  converters.     April  1. 

5638.  W.  A.  Crowdus.  Improvements  in  electric  batteries. 
Complete  Specification.  Filed  April  I.  Date  applied  for 
October  7th,  1890,  being  date  of  application  in  I'nited 
States. 

5690.  H.  C.  Bull.  Improvements  in  and  connected  with 
electric  batteries.     April  2. 

5918.  H.  I.  Harris  and  W.  H.  Power.  Improvements  in 
electric  batteries.     April  6. 

5953.  W.  A.  Byron  and  E.  George.  Improvements  in 
and  relating  to  voltaic  batteries.     April  7 . 

5972.  W.  Sillerv.  Improvements  in  electric  storage 
batteries.     April  7. 

5995.  F.  E.  S.  D'Odiardi.  Improvements  in  liquid  elec- 
trodes.    April  7. 

5996.  F.  E.  S.  D'Odiardi. — Improvements  in  magneto, 
voltaic  and  static  electrodes.     April  7. 

5999.  J.  Greenwood.  Improvements  in  and  relating  to 
the  manufacture  or  production  of  chlorine  and  sodium 
amalgam.     April  7. 

6029.  W.  H.  Walenn  and  I.  A.  Timmis.  Improvements 
in  electro  depositing  copper,  brass,  and  bronze,  parts  of 
which  improvements  are  also  applicable  to  other  purposes. 
April  8. 

6030.  W.  H.  Walenn  and  I.  A.  Timmis.  Improvements 
to  electro  depositing  copper,  brass,  or  bronze.     April  8. 

6243.  S.  M.  L.  Patz  and  R.  Grebuer.  Improvements  in 
galvanic  batteries.     April  11. 
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6247.   .1.    Y.    John .  —  Rom    I'.    Gendron,    France. 

Improvements  in  automatic  regulating  apparatus  employed 
In  connexion  with  galvanic  batteries.     April  11. 

6502.  .1.  ronder  Poppenburg.  Improvements  in  galvanic 
batteries.     April  IS. 

I    ,.  .,,  i  i   :  i     -ii.  n  II   Ml. in-    A.  .  EPTED. 

J.  Marx.     Meaus  fur  use  in  electrolysis.     April  1. 
7518.  W    L.  Wise. — From   P.  Schoon.     Manufacture  of 

electrodes fot udary batteries,     \pril  l. 

irdofi  and   Lloyd.     Sec lary  batteries. 

April  B. 

9361.  T.  I-  Will-.. n.  Electric  reduction  "i  metals,  and 
apparatus  therefor.     April  22. 

18,463.  -I.  Mosely.  Zincs  for  galvanic  batteries. 
March  25. 

18,180  sir  C.  B.  Forbes,  Hurt.  Primary  batteries,  and 
apparatus  connected  therewith.     April  22. 

19,942  \\\  I'.  Thompson.— From  I.  Mima.  Galvanic 
batteries.     March  '-'.".. 

...  II.  II.  Lake.— From  II.  Lemp.  Apparatus 
For  electrieally  welding  and  otherwise  working  metals. 
\l  irch  25. 

Iimit.  I  Ferraris.  Apparatus  foi  separating  ores  and 
metals  by  the  aid  of  i  April  l . 

1425.  A  J. Boult. —  From  W.  Roberts.  Storage  batteries. 
\|.nl  1. 

II  II.  Lake.— From  II.  Lemp  and  I..  M  Schmidt. 
Process  and  apparatus  For  welding  metals  by  electricity. 
Vpril  l. 

\l.  \V.  Dewey.  Klectric  welding  apparatus. 
April  22. 

II.  II.  Lake.— From  W.  It.  II.  Dowse.  Electric 
batteries.     April  IS. 


XII.— KATs.  OILS,   imi  BOAT  MANUFACTURE. 

Alii  i.  v  MOMS. 

5405.  I     Azeinar.     An  improved  compound  t"  be  used 
1..1  removing  II  kinds  from  wool  and  woollen  cloth, 

washing  all  kinds  of  cloth,  and  cleaning  household  utensils 
ami  woodwork.     March  26. 

.1    i     \    i.  Improved  preparation  for  we 

a-  :,  substitute  I.. i   linseed  "il   in  the  mixing  of  pigments. 
i  lomplete  Specification.     Api  il  6, 

l:     l      ll.ll... k.       \    new    <>r    improved   washing 
preparation,     \pril  7. 

i  i.   LTION8    A.  .nil  D. 

71  ij    II     Stern.      Decolourising    mineral,    animal,    ami 
vegetab  .  an. I   the   like  bj  means   "i    silicic  acid. 

March  25. 

I     \    Mackay.     Appliances  for  i ling  oil  and  like 

li.pii.l-.      April  22. 


XIII.— PAINTS,  PIGMBN  rs 

i;i  -i\s. 


VARNISHES,   urn 


Am  i.  mi 

5396.  11  •'.  Friswell.  [mprovements  in  the  manufacture 
uf  lamp  black  an. I  -miliar  substances.     Mar 

5501.  ft'.  Smith  and  W,  Khnore  Improvements  in  the 
production  <>f  white  lead  oi  '  l   from 

galena  or  sulphide  of  lead  ore,  oi  from  suitable  residual 
products    or    substances     containing    sulphide     "t     lead, 


W.  P.Thompson. — From  A.  Flugge.  Improvement* 
in  and  relating  to  the  prodaclion  of  a  solution  of  myrrhU 
resin.     April  1 . 

C.  A.  Burghardt  [mprovements  in  pigments 
having  a  lead  basis.     April  l'. 

5977.  J.  Bobson.     [mprovements  in  or  appertaining   to 
preservative  coatings  for  iron  or  other  structures.     April  7. 
6063.   W,  Jones.     Improvements  in  tin-  manufacture  of 
blue    for    laundries,    dSstemperintr,   ami    otfaer    purpose-. 

April  S. 

W.  I'.  Thompson. —  From  A.  Flugge,  Germany, 
[mprovements  in  and  relating  to  tin-  production  of  a  solution 
of  myrrhic  resin.     April  13. 

>.  Springer.     A  protective  oomponnd.     April  14. 
6548.   11    Wilson.     Bines  ami  greens,— oolonr  pigments. 
April  15. 

B.  .1.  White,  [mprovements  in  tin-  manufacture  of 
white  lead.     April  is. 

Comi'lkti-:  Specification  Acceptkd. 
1890. 

680S.  W.  P.  Thompson. —  From  A.  F  von  Pcreira. 
[mprovements  in  paint-,  colours,  varnishes,  ami  distemper*, 
and  method  of  applying  them.     April  1. 


XIV.— TANNING,  LEATHER,  GLUE,  am.  SIZE 

Complete  Spkcifk  itio.ns  Acckitkp. 

1890. 
19,216.  C.   I..  Lawrence.     Making  leather  boards,  soles, 
&c.  water] if.     April  8. 

1891. 
W.  Barton,     Set  Class  \  . 


XV.— AGRICULTURE  am.   MANURES. 

Applications. 

.'.in.  0.  Jaehne.  [mprovements  in  process  for  making 
Buperphosphatic  manure.  Complete  Specification.  March  21. 
ll  II  Lake.— From  A.  Hriart  ami  1'.  Jacqnemin, 
Belgium,  An  improved  method  for  enriching  calcareous 
phosphates,  ami  for  manufacturing  superphosphates,  an. I 
various  by-products.     March  25. 


XVL— SUGARS,  STARCHES,   GUMS,  Era. 
\  ii  1 1.  vi  ions. 
5191.  A.  W'ohl  ami  A.  Kollrepp.     Improvement-  in  the 

I. t  invert  sugar.     March  24. 

\    Sehneller  and  W.  J.  Wisse.     Improvem 
tin.  refining  or  extraction  ol  sugar  from  ran  sugar  solution, 
molasses.     March  84, 

i:  Warwick,  An  improved  prepared  laundry 
starch,  white  ami  in  various  tint-  of  oolonr,  and  for  rendering 
textile  Fabrics  lest  inflammable.     April  2. 

Inlll1.ui     Si  ►".  II  1.    Mli.N     A.  (  HTKD. 

yjs-j.  (,.  1     Bedfern. — From M.  Wienrich.     Manufacture 
of  sugar,     April  1. 
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XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

4680.  A.  von  Siguiond.  A  method  of  producing  yeast 
and  spirit  from  materials  containing  starch.     March  16. 

4744.  E.H.Wagner.  An  improved  temperance  beverage 
or  beer.     March  17. 

5004.  J.  Mitchell.  Improvements  in  machinery  or  appa- 
ratus for  drying  distillers'  or  brewers'  draff  or  dreg,  but 
which  is  also  applicable  for  drying  other  similar  materials. 
Complete  Specification.     March  20. 

5420.  W.  S.  Squire.  Obtaining  lactic  acid  from  distillers' 
spent  wash.     March  26. 

5700.  J.  Takamine.  Composition  of  matter  for  use  as 
an  artificial  food  and  fertiliser  of  moyashi  or  ferment  cells, 
and  processes  for  producing  Moyashi,  Moto,  Koji,  and 
fermented  alcoholic  liquors.  Complete  Specification. 
April  2. 

5853.  W.  Heasman.  Improvements  in  or  relating  to 
means  for  the  hot  aeration  of  wort.     April  6. 

6317.  M.  Schwab.  Improved  method  of  and  apparatus 
for  regulating  the  egress  of  spent  liquor  from  distillatory 
apparatus.     Complete  Specification.     April  13. 

6354.  A.  H.  Allen  and  W.  Chattaway.  An  improved 
method  of  maturing  spirits.     April  14. 

6401.  J.  P.  Cavallier.  An  improved  method  of  ageing 
alcoholic  liquors.     April  14. 


Complete  Specifications  Accepted. 

1890. 

6075.  F.  M.  Maynard.  The  aeration  of  yeast  for  exciting 
alcoholic  fermentations.     March  25. 

7098.  A.  J.  Boult. — From  La  Soeiete  Generate  de  Maltose. 
Manufacture  of  maltose,  or  the  fermentation  of  amylaceous 
matter.     April  1. 

7880.  H.  T.  Brown,  G.  H.  Morris,  and  E.  R.  Moritz. 
Preparing  raw  grain  or  other  amylaceous  substances  for 
mashing.      April  1. 

1891. 

2936.  II.  J.  Haddan. — From  J.  Batalle.  Improving  wine 
and  other  alcoholic  liquors.     April  1. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

1706.  II.  Gardner. — From  E.  Serrant,  France.  Improved 
method  of  preparing  bread  biscuits  specially  adapted  for 
preservation,  to  be  called  "  Biscroute  "  or  condensed  bread, 
and  in  moulds  therefor.     March  16. 

4S37.  I).  Tallerman.  Improvements  for  the  slaughter  of 
animals  and  the  preservation  of  perishable  foods.    March  18. 

4967.  C.  G.  Campbell.  Destroying  animal  life  in  cheese, 
and  preventing  its  recurrence.     March  20. 

5196.  C.  B.  Lesser.  Improved  method  of  or  process  for 
the  preparation  of  condensed  milk.  Complete  Specification. 
March  24. 

5380.  J.  B.  Marshall.  Improved  means  of  preserving 
eggs.     March  26. 

6255.  J.  Dunn  and  W.  Dunn.  Improvements  in  the 
manufacture  of  cattle  food.     April  13. 

6417.  A.  J.  Boult.  From  J.  J.  Sheppard,  France, 
improvements  in  the  treatment  of  cereals  for  food  and  other 
purposes,  and  in  apparatus  therefor.     April  15. 


B. — Sanitary  Chemistry. 

5330.  E.  E.  Scruby.      Improved    process    for    purifying 

sewage  effluents   and  other   impure  liquids,  and   apparatus 
therefor.     March  25. 

5358.  S.  Delepine  and  A.  F.  B.  Gomess.  A  new  method 
of  and  apparatus  for  the  removal  of  smoke  from  chimneys 
for  the  purpose  of  preventing  contamination  of  the  air  by 
the  products  of  combustion,  or  of  removing  these  products 
after  they  have  become  mixed  with  the  air,  so  as  to  prevent 
the  production  of  so-called  yellow  and  black  fogs  ;  part  of 
which  apparatus  is  also  applicable  for  collecting  the  carbon 
from  gas  and  other  lights.     March  25. 

5908.  E.  E.  Dulier.  A  method  of  destroying  smoke,  and 
apparatus  for  that  purpose.     April  6. 

6031.  P.  H.  Williams.  Improvements  in  method  and 
means  of  and  apparatus  for  deodorising  or  purifying  and 
utilising  sewage.     April  8. 

C. — Disinfectants. 

4772.  E.  Serrant.  A  new  compound  for  general  healing 
and  for  disinfecting  purposes,  to  be  known  as  "  Service 
acid."     March  17. 

5263.  J.  Y.  Johnson. — From  F.  von  Hey  den,  Germany, 
Improvements  in  the  production  of  salicylic  acid  derivatives 
containing  chlorine  and  sulphur.     March  24. 

Complete  Specifications  Accepted. 

A.  — Chemistry  of  Foods. 

1890. 

6102.  W.  S.  Simpson.  Means  and  appliances  for  pre- 
serving flesh  food.     April  1. 

B. — Sanitary  Chemistry. 
1890. 

6660.   M.  M.  Brophy.     Furnaces    for    destroying  organic 

substances.     March  25. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

5240.  J.  Valeton.  New  or  improved  anti-nicotine  cigarette 
paper.     March  24. 

5310.  R.  Aitken.  Improvements  in  the  treatment  of 
paper  or  other  substances  for  fixing  or  protecting  water- 
colour  drawings  or  printings  or  the  like  thereon,  and  also  for 
rendering  paper  or  other  substances  impervious  to  water. 
March  25. 

6423.  W.  Andrew.  Improvements  in  boilers  or  digesters 
used  in  the  manufacture  of  paper  pulp.     April  15. 

6589.  C.  Lcnz.  Improved  manufacture  of  paper  and 
cardboard.     April  16. 

Complete  Specifications  Accepted. 

1890. 

6644.  J.  Johnston  and  G.  Johnston.  Treatment  of  paper- 
making  fibre  materials.     April  22. 


1891. 

2349.  J.   C.  Juel  and  E.   Ryan, 
and  apparatus  therefor.     April  1. 


Purifying  wood   pulp, 
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XX.— FINK  CHEMICALS,    ALKALOIDS,  ESSESI  ES, 
am,  EXTRACTS. 


APPI.H   iiin\- 

5222.  A.  Schneller  and  W.  J.  Wisse.  Improvements  in 
tin  Formation  of  ozone  m  presence  of  air  or  oxygen,  ami 
apparatus  therefor.     March  24. 

A.  M.  Clark.  —  From  Hie  Verien  fur  Chemische 
Industrie,  through  tln-ir  agents,  Wirtli  and  Co.,  Germany. 
An  improved  method  for  the  production  of  acetic  anhydride 
ami  other  anhydrides  of  the  fatty  acid  series.     March  26. 

.'-I  .1  I..-  Roy  Webber.  Improved  manufacture  of 
pepsine.    Complete  Specification.     April  7. 

ii2:H.  o.  Iiiirav. —  l-'roiii  TheFnrbwerke  vormals  Meister, 
Lucius,  and  BrUning,  Germany.  Production  of  basic  gallate 
of  bismuth.     April  1 1. 

COMl'LKTE    SPECIFICATIONS    ACCEPTED. 

1890. 
3454.  T.   II.   William-  ami    \V.   II.  Simon-.     Production 
ami   application   of   a   notation   of   calcium    phosphate    in 
carbonic  acid  water  for  use  in  pharmacy.     April  •_'.'. 

15,687.  I-'.  Valentiner.     Manufacture   of  artificial  musk. 

April  S. 

1891. 
115.  G.  l.inK  ami  K,  Avenarius,   Manufacture  of  artificial 
perfumes.     April  1. 


ii.  c.  V.  Cross,  ami  E.J.  Bevan.     P 
for    photographing    by    means    of    organic    compounds. 
A  pnl  15. 

-    \V.  Bcbikon .     Manufacture  of  emulsions  and  other 

mat.  rial-  M-ll-itivr  to  light.      April    15. 


XXI.— PHOTOGBAPmC  PROCESSES  and 

MAI  I.KI  M.S. 

Allan   MION8. 

T.     H     A-liplant,      Application  of   tale  or  mica  us 

a    substitute    lor  glass,  celluloid,   paper    films,  ami   other 

things   now  in  use  for  photographic  purposes,  drj  plates, 

transparencies,  ami  lantern  -lid,-.     March  25. 

5888.  .1.  V.  Johnson.— From  I'.  Mercier,  France.  Im- 
provements in  tin'  manufacture  or  production  of  sensitive 
paprr  for  photographic  purposes.     April  4. 

6172.    G.   T.   Tcasdale-Buckell.      Improve nts  in   the 

production  by  the  aid  of  photography  of  surfaces  for  printing 
in  colours,  ami  in  tin-  means  ami  apparatus  employed 
therein.     April  in. 

6840    <■     l     Teasdale  Buckell.      Improvements    in    tin; 

producrj bj  theaid  of  photography, of  surfaces  for  use 

in  printing  in  colours,  ami  in  means  or  apparatus  employed 
therein.     April  14. 

6431,  G.  I  Teasdale  Buckell.  Improvements  in  the 
production, bj  tin  .ml  of  photography, of  surfaces  for  use  in 
printing  in  colours,  and  in  means  employed  theriu.   April  14. 

COKPl  Ml      S 111.,'.-     A.  .   KI-TKll. 

5742,  V.  Fairweather.  Developing  photographic  plates 
or  other  substances  carrying  a  sensitive  film.     April  l. 


XXII.— EXPLOSIVES,  MATCHES,  1  n 

Al'll.K  ATIIIN-. 

1 71)7.  II.  Maxim.  Improvements  relating  to  the  manu- 
facture of  nitro-substttution  compounds  of  cellulose,  ami 
to  apparatus  therefor.     March  17. 

5010.  H.  Maxim.  Improvements  relating  to  tin.  manu- 
facture of  nitro-substitution  ompouods  of  cellulose,  ami 
to  apparatus  therefor.     March  20. 

5027.  E.  von  Brauk.  New  or  improved  explosive  com- 
positions.    March  20. 

5657.  II.  Maxim.  Improvements  relating  to  tin-  restor- 
ation or  strengthening  ami  utilisation  of  tin-  weakened  or 
Bpenl  arid-  from  tin.  manufacture  of  pyroxyline  or  gun- 
cotton  and  nitroglycerin,  ami  to  apparatus  therefor. 
April  1. 

5821.  C.  H.Curtis  and  G.  G.  Andre.  Improvements  in 
explosives.     April  4. 

\.     Mo-eli.  k     and     A.     Ilrnnner.       An     improved 
smokeless    blasting    compound.      Complete    Specification. 

April    I 

6128.  .1.  Y.Johnson. —  From  The  Dynamite Actiei 
schafl  Nobel,  Austria.     Improvements  in  the  mannracture 
or  production  of  gunpowder  or  like  explosives.     April  9. 

6129.  •'.  Y.  Johnson.—  From  rhe  Dynamite  Vctiei 
-■halt  Nobel,  Austria.     Improvements  in  the  manufacture 
or  production  of  gunpowder  or  like  ,  xplosives.     April  9. 

I  I   I  K    SpECIPIl    VI  iun-    A e,  KITED. 

1890. 
5376.  II    de  Chardonnet.     Processes  and  apparatus  for 

tie-  nitration  and    ilenil  ration  of    Cellulose,  and  lor  regaining 

the  acids  employed.     April  s. 
6614.  \V.  llnrst.     Manufacture  of  wax  matches,  vestas, 

and  taper-.      April  I. 

II    Kolf.     Manufacture  of  gunpowder.     April  15. 
19,125    W.   M.   Ni        Manufacture  of  friction  matches. 

April  15. 

1891. 
2970    W.    P.   Hiomp-on.  —  From   I. a  Bi  I    lignel  el 

Cie.      Manufacture   of    phosphorus   in    -ink-   or   blocks. 
April  22. 

I.  G     \     Roscnkoltcr.      Improved   lucifer   matches. 

April  I. 


XXIII.— ANALYTH  Al.  CHEMISTRY. 

Applii  h  roi». 
5175.  S.  i     Hauherc.     See  (  1 1—  I. 
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Mayer,  N.  B.,  l/o  Philadelphia  ;  Uhland  Strasse,  14, 
Tubingen,  Germany. 
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CHANGES  OF  ADDRESS  REQUIRED. 
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Pattinson,  H.  L.,  jun.,  l/o  Felling-on-Tyne. 
Rigg,  Richard,  l/o  Fishing  Cottage,  St.  Helens. 


ERRATUM  IN  LIST  OF  MEMBERS. 


"  Knabe,  F.,"  should  be  "  Kaabe,  F.,"  329,  Ashton  New 
Road,  Clayton,  Manchester. 


JBratJjS. 


Dyson,  Geo.,  Hurworth-on-Tees.     March  9th. 
Macintosh,  Dr.  J.  B.,  Consolidated  Gas  Co.,  21st  Street. 
New  York,  U.S.A. 

Parnell,  E.  W.,  Dee  Hills,  Chester. 


Sonfcoit  button. 


Chemical  Society's  Rooms,  Burlington  House. 


"W.  Crowder. 
J.  Dewar. 
A.  G.  Green. 
S.  Hall. 

C.  W.  Heaton. 

D.  Howard. 

C.  C.  Hutchinson 
II.   Ucssel. 


Chairman  :  T.  Tyrer. 
Comm  ittee : 

B.  E.  R.  Newlanda. 
B.  Redwood. 
John  Xpilhi'. 
W.  S.  Squire. 
Wm.  Thorp. 
T.  E.  Thorpe. 
C.R.A1,/,,-  Wright. 


Hon.  Local  Sec.  and  Treasurer : 
T.  W.  B.  Murnford,  1,  Glendale  Villas,  Sylvan  Road,  Wanstcad,  E. 

The  names  in  italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session. 

The  following  have  been  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  next  -.—Committa  :  ('.  F.  Gross  .1  Heron 
W.  KelliHT.  G.  N.  Stoker,  and  F.  Napier  Sutton. 


SESSION"  1890—91. 


June  1st  :— 
Dr.  S.  Rideal  ami  Mr.  W.  E.  Voule.— "Gum  Arabic  and  its 

modern  Substitutes." 
Mr.  J.  W.  Lovibond.— " The  Quantitative  Analysis  of  Light 

and  Colour,  founded  on  the  Tintometer  Colour  Seal  s." 


Meeting  held  Monday,  April  6th,  1891. 


MR.    THUS.    TYKEIi    IN    THE    CHAIR. 


THE  ANALYSIS  OF  ILLUMINATING  GASES. 

P.v    VIVIAN    B.    LEWES. 

During  the  past  year  I  had  occasion  to  make  many 
analyses  of  coal-gas  and  water-gas  earburetted  with  the 
hydrocarbons  obtained  by  cracking  various  grades  of 
petroleum  oil,  and  at  the  outset  of  the  work  found  so 
many  difficulties  that  I  conceived  my  experiences  and  the 
conclusions  I  arrived  at  may  prove  of  practical  utility  to 
ethers  employed  on  work  of  similar  character. 

The  beautiful  methods  devised  and  perfected  by  Bunseu 
are  undoubtedly  far  too  tedious  to  allow  of  their  being  used 
for  practical  purposes,  whilst  many  of  the  newer  processes 
and  forms  of  apparatus  which  have  been  introduced  in 
older  to  supply  the  needs  of  commercial  analysis  are  so 
fraught  with  error  that  the  results  obtained  are  more  likelv 
to  create  confusion  than  to  serve  any  useful  end.  Careful 
consideration  of  the  forms  of  gas  analysis  apparatus  in 
general  use  led  me  to  the  adoption  of  the  form  devised  by 
Mr.  J.  E.  Stead,  which  seems  to  me  to  combine  ease  of 
manipulation  with  reasonable  accuracy  in  the  results 
obtained,  if  only  rational  methods  of  procedure  be  observed 
in  its  use. 

This  form  of  apparatus  is  so  well  known  amongst 
commercial  analysts  that  a  description  of  its  form  and  the 
method  of  using  it  is  unnecessary,  the  main  principle  being 
a  combined  eudiometer  and  measuring  tube,  in  which 
mercury  is  employed  as  the  "  trapping  fluid,"  the  column 
of  mercury  being  balanced  by  a  second  column,  whilst  the 
gas  under  analysis  is  passed  into  separate  laboratory 
vessels  in  order  to  undergo  absorption  by  the  various 
liquids  used,  and  is  then  passed  back  for  measurement  or 
for  combustion  by  explosion  into  the  eudiometer  tube. 

In  the  first  analyses  I  made  with  this  apparatus  I  was 
struck  by  the  insufficiency  of  detail  to  be  found  in  the 
various  works  on  gas  analysis,  and  also  found  that  very 
wide  discrepancies  existed  in  the  results  obtained  on  making 
several  analyses  of  the  same  gas,  whilst  other  troubles, 
such  as  the  almost  impossibility  of  preventing  traces  of  the 
absorbents  coming  in  contact   with  the  mercury  used   and 
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so  rendering  it   impnre,  bei  rions   trouble  in  rapid 

working.  Taking  an  ordinary  illuminating  gas  or  car- 
buretted  water-gas,  the  important  constituents  to  be 
determined  are  hydrogen;  hydrocarbons,  carbon  monoxide, 
carbon  dioxide,  nitrogen,  and  oxygen,  whilst  under  certain 
conditions  it  i-  important  to  know  the  percentages  of 
acetylene,  sulphuretted  hydrogen,  and  carbon  disulphide 
present.  The  ordinary  directions  given  in  such  standard 
works   as    the       -  are    to   firsl    absorb 

solphnretted  hydrogen  and  carbon  dioxide,  then  carbon 
monoxide,  estimate  ethylene  by  Nordhausen  acid,  and 
determine  hydrogen,  methane,  and  nitrogen  by  explosion, 
absorption,  and  difference.  A  far  better  process  is  given 
by  Winkler  in  his  "  Handbook  of  Technical  I  las  Analysis,"1! 

in  which  cart lioxide  is   firsl   determined  by   absorption 

with  potassic  hydrate,  then  the  ethylene,  propylene, 
butylene,  &c  bj  bromine  water,  benzene  by  faming  nitric 
acid,  oxygen  by  alkaline  pyrogallate,  carbon  monoxide  by 
cuprous  chloride,  and  the  hydrogen  methane  and  nitrogen 
bj  explosion,  absorption,  and  difference. 

These  two  forms  of  analysis  may  be  fairly  taken  as  the 
types  on  which  the  analytical  schemes  given  in  all  the 
texl  books  are  based,  the  chief  variations  being  in  intro- 
ducing combustion  of  hydrogen  by  palladium  asbestos  or 
estimation  of  the  residual  gases  after  the  absorptions,  by 
explosion  and  calculation  from  contraction  and  carbon 
dioxide  formed.  None  of  these  processes  gave  anything 
approaching  concordant  results  in  m_\  experiments,  and 
although  with  an  ordinary  coal-gas  I  was  able  to  gel  two 

analyses  of  the  same  sample  within  a  few  per  cent,  of  each 

other,   carburetted   water-gas   gave   such   widely   different 

results  thai   it  was  evident   thai   - -thing  was  radically 

wrong.  A  consideration  of  the  methods  given  above,  and  the 
results  of  the  analyses  soon  showed  that  even  with  ordinary 
coal-gas  the  firsl  method  was  absolutely  useless,  as  the 
cuprous   chloride   used   to  absorb   carbon    monoxide   was 

nearly  as  g Ian  absorbent  for  unsaturated  hydrocarbons 

And  oxygen  as  the  liquids  usually  employed  for  their 
determination,  and  thai  this  was  the  case  whether  it  be 
used  in  acid  or  ammoniacal  solution;  whilst  a  still  more 
serious  cause  of  error  applies  to  all  methods  of  analysis 
which    I    have   seen  suggested.      All    researches    on    the 

positi if  coal  gas  point  to  thi  of  ethane, 

and  probably  of  higher  members  of  thi  marsh-gas  series ; 
whilst  in  carburetted  gases  thej  are  undoubtedly  present  to 
a  far  greater  extent. 

Ethane,  propane,  and  butane  have  all  been  shown  to  be 
present   in  small  quantities;  and  as  .thane  gives  double, 

propane,  tl I ,  and  butane  four  times  its  own  volume 

of  carbon  dioxide,  it  is  evident  thai  exploding  with  oxygen 
and  taking  the  volume  of  carbon  dioxide  as  representing 
marsh-gas,  will  undoubtedly  give  too  high  results  with 
ordinary  coal  gas,  while  with  a  carburetted  gas  il  will 
render   the   wh..P   ai  less.      Moreover,   the    free 

oxygen  is  next  absorbed,  and  the  remainder  talon  as 
njtn  '  thi    hydrogen   it  the  gas  is  deti  rmined  bj 

difference,     rheresnll    is   thai  the  hydrogen   is  always  fai 
low,  not  only  because  the  volume  ol  marsh-gas  is  too 
tse  the  residual  n  ing  to  hear  the 

brunl  of  all  the  i  rrors  of  anal)  sis  throughi 
01    eight    absorptions,   is    also    always   too   high.      These 
palpable  errors  in  the  quantity  of  mai  d  hydrogen 

ah.,  render  worthless  the  calculations  of  the  carbon  and 
hydrogen  density    ■■!   the  gas,  on  which   greal    ~n..~   lias 

been  laid,  as  showing  the  compositi t  the  hydrocarbons 

present, 

in   ordi  ■  as  fai    a*   possible   thi  se   si  rions 

sources   ol  r,  1   made  a  s,  rice  ,,,  ,    , ,  ,,,,„  ,,, 

view    of  determining  the  besl  ordci   in  which  to  use  the 
ous   absorptive  liquids,  and  also   lo   find   how  far  an 
absorbent   could   be  round   foi    the   ethane,  propane,  and 
butane, 

Preliminary  experiments  showed  that  these  lattci  were 
taken  up  by  alcohol,  olivi  oil  oi  paraffin,  the  alcohol 
having  the  disadvantage,  however,  of  giving  off  vapours, 
which   had  t..  he   carefully    removed,  whilst  thi    olive  oil, 

i 
I   Handl t.  of  Tci  I         I  C.   Winkler  (1 


from    its    greasiness,   was    inconvenient.      Moreover,   the 

paraffin,  when  properly  prepared,  is  by  far  the  best  and 
quickest  absorbent  of  the  three,  and  has  not  thi  so 
disadvantages. 

In  order  to  make  the  experiments  as  definite  as  possible 
solutions  of  known  strength  were  employed,  the  following 
being  found  to  be  the  mosl  advantageous  : — 


Sodic  hydrate 

Alkaline  pyrogallate. 


i 
bromide. 


Fuming  nitric  acid  ... 
Nordhausen  sulphuric 

arid. 
Acid  cuj.r 

cuprous 
chloride. 


Paraffin. 


20  per  cent,  solution. 

in  mns.  of  pj  ■  I   in  160  cc  "f 

20  \»r  cent,  solution  "I  sodic  hydrate. 

Saturated  snlutiou  ol    potassic  bromide 
saturated    with    bi  i    then 

diluted  tn  twice  its  original  volume. 

Sp.  gr.  i  "68. 

Containing  as  much  St '    as  will  d 

in  it  at  ordinary  temi lures 

Saturated  solution. 

The  cuprous  chloride    precipitated   by 
water  friiui  200  cc.  of  the  saturated  arid 
solution  is.  after  washing,  dissolved  in 
ISO  cc.  of    water  containing  10 
of  amnionic  chloride  and  50  er. 
*p.  cr.  amnionic  hydrate. 

bright  sample  ol  Russian  '   I 
oil  is  bcated  over  a  water-bath  for  an 
dour  to  drive  off  any  traces  of  oils  volatile 
below  that  temperature. 

.   nt. 


The  gasi  -  tor  the  experiments  were  obtained  as  nearly 
pure  a-  was  compatible  with  ordinany  manipulative  pre 
cautions  and  methods  of  purification,  ami  the  percentage  ol 
gas,  a-  «.  -;i  a-  nature  and  percentage  of  impurities  ascer- 
tained, the  absorption  figures  given  in  the  tables  being  in 

|    i-r  the  amount   of  pure  gas  taken  up 

The  methane  used  was  prepared  from  methyl  iodide  and 

alcohol    with    the    zinc-copper    couple,    and    was    purified    by 

passing  through  U-tubes  containing  copper  tine  moistened 

with  alcohol  and  concentrated  sulphuric  acid  respectively. 

Ethane  was  prepared  from  ethyl  iodide  and  alcohol  under 
the  same  conditions,  whilst  the  ethylene  was  prepared  by 

the  action  of  heated  sulphuric  arid  on  alcohol,  the  gas  being 

afterwards  passed  through  caustic  soda  in  order  to  absorb 

any  arid  fumes. 

The  carbon  monoxide  was  made  from  potassic  fcrrocyanide 
and  sulphuric  acid  with  the  usual  precautions,  and  the 
Oxygen  from  potassic  chlorate.  Water  was  used  as  the 
trapping  Quid  in  all  the  experiments. 

In  each  determination  the  gas  sjbs,  after  measuring  in  the 
eudiometer,  run  into  the  laboratory  vessel  and  allowed  to 
stand  for  In  and  20  minutes  respectively  quietlj  over  the 
absorbing  fluid,  the  amount   taken  up  being  measured  at  the 

end   "t   each    period,   whilst    in   a  second   experiment   the 

absorbent    liquid  was    kept    agitated    for  tin-  same  length  of 

time  in  contact  with  tin-  gas.     The  results  obtained  wt 

follows  : — 

1     I  111   I    I    M 


SHU.  ,!,.l. 

10  Min  Mm.    •ilMin. 


Nordhaus.n  acid 

i  

I! line  iii  potassi,  bromide. . 

I 

Paraffin  

uprous  ohloride 

Alkaline  nyroojallato 

hydrate 

Alum Cal  eupi 


arii 

■J  1 

:e>7 

'.-.<■■: 

ioo-o 

loco 

170 

Ml 

750 

M-l 

0!-5 

• 

11  .: 

OS'S 

art 

.Nil 

Xd 

Nil 

Nil 

Nil 

coo 

'.!.•) -7 

IO.III 

M'S 

ioo-o 

7.V" 
-7T. 

Nil 

Nil 
Bt'7 
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Ethane. 


Still. 


Agitated. 


Absorbent. 


10  Min. 


20  .Min.   10  Mill.   20  Mm. 


Alcohol '     K'l 

Paraffin 82'1 

Olive  oil I     10-7 


Bromine  in  potassic  bromide. . . 
Fuming  nitric  acid 

Nordliausru  arid 

Acid  cuprous  chloride 

Ammouiacal  cuprous  chloride. . 

Alkaline  pyrogaliata 

Sodic  hydrate 


Ml 
Nil 

Nil 
Nil 
Nil 
Nil 
Nil 


00-7 

vr-j 
17"8 
Nil 

Nil 
Nil 
Nil 
Nil 
Nil 
Nil 


892 
lOO'O 

92-9 
Nil 
6"4 
Nil 
Nil 


Methame. 


Alcohol 

Paraffin  

Olive  oil 

Bromine  in  potassic  bromide. . . . 

Fuming  nitric  acid 

Nordhausen  acid 

Acid  cuprous  chloride 

Amnioniacal  cuprous  chloride . . . 

Alkaline  pyrogallate 

Sodic  hydrate 


11'2 

lti'9 

«-9 

19-(i 

S6'9 

M-a 

2-5 

2-5 

11-5 

Nil 

Nil 

Nil 

Nil 

Nil 

5-78 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Carbon  Monoxide. 


Acid  cuprous  chloride S3'l 

Ammouiacal  cuprous  chloride.. .  '    35\5 

Nordhausen  acid Nil 

Bromine  in  potassic  bromide Nil 

Fuming  nitric  acid Nil 

Alkal  ine  pyrogallate j     Nil 

Sodic  hydrate Nil 

Paraffin Nil 

Alcohol Nil 


90-0 
57-7 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 


97-7 
Nil 
Nil 
4-S 
Nil 
Nil 
Nil 
Nil 


Oxygen. 


89-2 
lOO'O 
90-4 
Nil 
53V1 
Nil 
Nil 


Nil  Nil 

Nil  Nil 

Nil         Nil 


57-8 

00-7 

25-5 

Nil 

1T5 

Nil 

Nil 

Nil 

Nil 

Nil 


loo-o 
ioo-o 

Nil 
Nil 

6-S 
Nil 
Nil 
Nil 
Nil 


Alkaline  pyrogallate 

Acid  cuprous  chloride 

Nordhausen  acid 

Bromine  in  potassic  bromide. 
Fuming  nitric  acid 


si-2 

8S-4 

92-G 

2.V2 

50-5 

71-5 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

ioo-o 

SS-4 
Nil 

Nil 
Nil 


These  experiments  show  that  none  of  the  absorbents  used 
could  be  employed  to  separate  ethane  or  other  members  of 
the  paraffin  series  from  the  methane,  as  the  latter  gas  is 
freely  soluble  in  all  of  them,  but  further  experiments  showed 
that  in  mixtures  of  ethane  and  methane  contact  with  paraffin 
with  occasional  agitation  for  from  20  to  30  minutes,  removed 
all  ethane  and  a  large  proportion  of  the  methane,  the 
remainder  of  which  could  be  determined  by  explosion  and 
estimation    of    the    carbon    dioxide    formed,    the    volume 


absorbed  by  the  paraffin  plus  the  volume  of  carbon  dioxide 
formed  on  explosion  giving  the  total  volume  of  saturated 
hydrocarbons. 

Experiments  with  the  unsaturated  hydrocarbons  also 
showed  that  it  is  not  possible  by  any  of  the  absorbents  at 
present  in  use  to  effect  a  separation — the  idea  that  the 
ethylene,  &c.ean  be  absorbed  by  bromine  and  then  benzene 
by  fuming  nitric  acid,  being  purely  fallacious — any  ab- 
sorption by  tin-  nitric  acid  under  these  conditions  only 
meaning  that  some  of  the  mixed  unsaturated  hydrocarbons 
had  escaped  absorption  by  the  small  amount  of  bromine  in 
the  bromine  water,  or  else  that  the  fuming  nitric  acid  was 
attacking  the  ethane  and  methane  present,  which  it  does 
on  agitation.  It  is  evident  from  this  that  the  use  of 
1  -  56  sp.  gr.  nitric  acid  ia  inadmissible,  whilst  the  use  of  a 
solution  of  bromine  in  potassic  bromide  gives  undoubtedly- 
the  best  results,  being  extremely  rapid  in  its  absorption  and 
not  attacking  any  of  the  other  gases  likely  to  be  found. 
These  experiments  also  clearly  fix  the  order  in  which  the 
absorptions  must  be  made,  but  only  give  a  general  indication 
of  the  time  necessary  to  complete  the  estimation  of  small 
quantities  of  any  particular  gas  in  the  presence  of  a  large 
volume  of  diluents. 

This  I  have  attempted  to  determine  by  making  and 
analysing  mixtures  containing  known  volumes  of  the  various 
gases,  ami  the  general  scheme  of  analysis  which  has  given 
me  the  best  results  i-  as  follows: — 

Two  carefully  calibrated*  Stead's  apparatuses  are  taken, 
one  containing  mercury  as  the  trapping  fluid,  the  other 
water,  over  which  all  the  ordinary  absorption  analysis  may 
lie  made,  the  mercury  apparatus  being  kept  for  explosion 
and  subsequent  estimation  of  carbon  dioxide. 

1.  Carbon  dioxide  and  sulphuretted  hydrogen  are  lirst 
absorbed  by  the  50  per  cent,  sodic  hydrate  solution,  10 
minutes'  agitation  being  sufficient  to  complete  the  absorption. 
If  a  highly  purified  illuminating  gas  with  less  than  1  per 
cent,  of  carbon  dioxide  ami  no  sulphuretted  hydrogen  is 
being  analysed,  this  determination  may  be  done  over  water, 
but  with  an  experimental  earburetted  gas  which  may  contain 
much  more,  the  mercury  apparatus  must  be  used. 

2.  The  oxygen  is  next  absorbed  by  alkaline  pyrogallate, 
20  minutes  being  as  a  rule  needed  to  complete  the 
absorption. 

In  using  the  pyrogallate,  the  solution  must  not  be  too 
freshly  made,  nor  must  it  have  bsen  used  more  than  three 
or  four  times,  as  after  a  certain  proportion  of  oxygen  has 
been  absorbed  it  begins  to  give  off  carbon  monoxide.  On 
making  up  the  solution  it  should  be  allowed  to  stand  all 
night  before  using,  and  rive  absorptions  are  the  most  for 
which  it  should  be  used. 

3.  The  unsaturated  hydrocarbons  are  now  estimated  by- 
absorbing  with  the  solution  of  bromine  in  potassic  bromide, 
and  the  action  is  completed  in  15  minutes  with  gentle 
agitation. 

Bromine  vapour  is  absorbed  before  measurement  by 
agitation  with  sodic  hydrate. 

■I.  Carbon  monoxide  is  next  absorbed  by  acid  cuprous 
chloride,  and  the  estimation  of  this  gas  is  the  least  satis- 
factory of  any,  as  it  is  almost  impossible  to  get  the  last 
traces  of  it  absorbed.  The  cuprous  chloride  must  not  be 
used  more  than  twice  with  gases  containing  20  per  cent,  or 
upwards  of  the  monoxide,  nor  more  than  four  times  with  an 
ordinary  coal-gas.  As  much  as  can  be  absorbed  will  be- 
taken up  in  20  to  30  minutes  with  agitation. 

5.  The  saturated  hydrocarbons  are  now  partly  absorbed 
by  paraffin  oil,  30  minutes  being  required  to  ensure  complete 
removal  of  the  last  traces  of  ethane,  butane,  &c,  and  a 
portion  of  the  remaining  gas  is  now  run  into  the  mercury- 
eudiometer,  measured,  mixed  with  excess  of  oxygen,  and 
exploded,  the  carbon  dioxide  formed  being  then  absorbed 
over  sodic  hydrate,  giving  the  volume  of  methane  unabsorbed 
by  the  paraffin.     In  exploding,  attention  should  be  paid  to 


*  This  is  a  most  important  point  to  attend  to  as  the  tubes  aro 
often  very  unequal,  especially  near  the  top,  the  lirst  five  divisions 
sometimes  not  boim:  equal  to  more  than  three  of  the  lower  ones. 


no 
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the  taps  "i  Hi.    apparatus,  which  should  be  secured  by  an 

(.rubber  band,  as  the  shock  sometimes  1 ens  the  cock 

and  caii-t—  a  leakage. 

It  i-  usual  in  explodingto  either  dilute  or  else  to  attenuate 
the  mixture  by  reducing  the  pressure  before  passing  the 
spark  in  order  to  prevent  the  force  of  the  explosion  lump 
,,at   for  the  end  It-  however,  this  is  carried 

ombustion  takes  place  and  a  certain 
proportion  of  the  hydrogen  and  marsh-gas  .-cape  being 
burnt,  and  one  greal  advantage  of  absorbing  the  higher 
members  of  the  paraffin  series  before  explosion  is,  that  a 
verj    slight    reduction    of  pressure    makes   the    explosion 

perfi  •  ensure iplete  combustion,  whilst 

the  necessity  of  using  a  large  excess  of  oxygen  being 

much  tendency  for  any  of  the 
nitrogen  to  unite  with  it. 

6.  Having  now  determined  the  gases  soluble  in  sodic 
hydrate,  the  oxygen,  unsaturated  hydrocarbons,  carbon 
monoxide,  and  saturated  hydrocarbons,  it  would  be  'luite 
allowable  to  absorb  excess  ..f  oxygen  by  alkaline  pyro- 
gallate  and  take  the  residual  gas  as  nitrogen,  calculating 
the  hydrogen  by  difference.  It  must,  however,  be  borne  in 
mind  that  in  each  operation  some  -mall  error  has  crept  in, 
and  the  total  «.f  these  having  t<>  1"-  borne  bj  the  residual  pas 
brings  out  the  nitrogen  far  tun  high,  and  it  is  no  unusual 
thing  t"  see  two  or  three  per  cent,  of  nitrogen  returned 
in  the  analysis  of  an  illuminating  pas  which  in  all  pro- 
bability does  nut  contain  a  quarter  that  am. .nut. 

In  order  to  as  tar  as  possible  eliminate  this  error,  I  now 
-tart  with  a  fresh  measured  volume  of  the  pa-,  mix  it  with  a 
large  excess  ol  oxygen,  and  explode  over  mercury,  and 
then  treat  tie  residual  pa-  with  strongly  alkaline  pyro- 
i,  fat  20  minutes,  keeping  it  well  agitated  in  contact 
with  the  pa-.     Tin-  absorbs  botl  oxide  and  excess 

oxygen,  and  an  accurate  determination  of  the  nitrogen  i- 
ied      Mi.  analysis  has  so  far  given : — 
i.  Carbon  dioxide  and  sulphuretted  hydrogen, 
•j .  Oxygen . 

;.    I   M-. inn. .1.  .i  hyd ;iiI».ii-. 

i    i  larbon  monoxide. 

5.  Saturated  hydrocarbons. 

6.  Nitrogen. 

7.  Hydrogen  (by  difference). 

And  with  ordinary  manipulative  -kill  in  transferring  the 
.  -  fr.uii  the  eudiomi  ti  i  to  the  absorption  vessels  and 
back  again,  the  results  will  he  fairly  accurate,  the  carbon 
monoxide,  however,  being  probably  from  0*5  to  1*0  per 
cent,  tun  low,  and  in  consequence  'ho  saturated  hydro- 
carbons the  same  al lit  tun  high. 

The  following  example  of  a  test  experiment  may  he  taken 
a-  a  fair  average  illustration  of  the  results  obtained:  — 




ikon. 

Pound. 

Time  ol 
Absorption. 

17-5 
30*1 
1 7  'J  "> 

17  3 

Minutes. 
16 

■ 

,,  _  ...      ,      _. 

i   irnuin  a r|" 

1    Hon  =  30  i 

100-0                two 

In  order  to  complete  the  anal) sis  with  an  ordinal 

gas,    and    t..    'i.e.     tli.     a.l going    mi    in    man}   tonus  of 

carburcttins  apparatus,  it  is  ncccssar]  to  be  al.le  to  estimate 

the  acetyl sulphuretted  hydrogen,   ami  other  sulphur 

compounds  which  are  likebj  t..  be  present  in  minute  traces 
and  which  cannot  be  determined  bj  any  volumetric  method 
,.i  the  above  character. 

In  ..id.  i  tu  do  this  it  is  t irj  to  pass  a   large  volume 

Of     the  p. I-   In  l.e   te-ted     at    a    \.T1     -low    late  of     Bo«     tlilnllpll 

al.-ml.eui-.  and   thi   mi  thotl    t  lich  I  have  found  to 
,  ,,.|,i  i|„.  best  results  is  one  proposed  b;   Wiukl.  i      The  pas 
i-    measun  d  bj   eithet  passing  thro 
el-.-  i-  measured  in  aspirating  ad  is  made  to  pass 


through  two  Volbard's  absorbinp  bottles  containing  I 
ol  concentrated  ammoniacal  silver  nitrate  solution.  This 
absorbs  the  acetylene  with  formation  and  precipitation  of 
silver  acetylide,  and  also  absorbs  the  sulphuretted  hydrogen 
with  precipitation  of  silver  sulphide,  two  absorbing  vessels 
being  quite  sufficient  to  prevent  any  traces  of  these  gasi  - 
escaping  absorption.  The  contents  of  the  two  bottles  are 
tillered  and  carefully  w  ashed  with  water,  and  the  precipitate 
of  -ilv.r  sulphide  and   acetylide  i-  then  treated   on  the  tiller 

very  cautiously  with  dilute  hydrochloric  acid  until  all  action 
tylene  i-  given  off  and  the  precipitate  then 
consists  of  a  mixture  of  chloride  and  sulphide  of  silver. 
This  after  washing  i-  digested  with  dilute  ammonia  and 
the  ammoniacal  solution  after  filtration  is  then  treated  with 
the  chloride,  which  is  then  weighed 
in  the  usual  manner,  1  pnn.  of  silvei  orresponding 

to  0-09068  l'iiii.  in  78*0314  cc.  of  acetylene.  Winkler 
claims  that  the  portion  of  the  precipitate  I.ft  unacted  upon 
l.v  the  dilute  hydrochloric  acid  and  undissolved  by  the 
ammonia  is  sulphide  of  silver,  and  contains  no  metallic 
silver,  -.■  that  the  precipitate  can  1..-  converted  int..  silver  by 
ignition  in  a  current  of  hydrogen  and  the  sulphuretted 
I.  calculated  from  the  weight  obtained.  In  my 
experience,  however,  this  i-  nut  so,  a-  all  illuminating  pases 
contain  carbon  monoxide  which  undoubtedly  exercises  a 
strong  reducing  action  upon  the  silver  solution,  the  rate 
of  reduction  depending  upon  the  percentage  >.f  carbon 
monoxide. 

In  order  to  conclusively  settle  tlii-  point  1  made  a  mixture 
of  the  character   of    ordinary    CCal-gBS   and    added      known 

volume-  of  carbon  monoxide,  ami  tested  these  fur  twinning 
power  by  causing  them  to  bubble  -lowly  through  the  absorp- 
tion vessels  and  noticing  how  long  it  was  before  metallic 
silver  began  '"  precipitate : — 


Percentage  ol  Carbon  Hoi 

in  Mixture. 


Length  war)  to 

i  isible  Reduction. 


I'  i  Cent 

»J  No  a.t  i. .n  even  after  .".  hours. 

:.  1  hour  unit  live  minutes. 

1"  Nineteen  minutes. 

in  Fifteen  minutes. 

.'.'  Ten  minute*. 

It  is  evident,  therefore,  that  if  there  is  more  than  a  mere 
trace  of  carbon  monoxide  in  the  gas  the  sulphur  must  In. 
estimated  by  complete  oxidation  and  estimation  a-  sulphate. 
In  order  to  estimate  the  Bulphur  compounds  other  than 
sulphuretted  hydrogen,  the  gas  after  [earing  the  second 
absorption  flask  is  passed  over  platinised  asbestos  or  pumice 
h.ate.l  to  ah. .at  100  C.  in  a  small-bore  combustion  tube, 
which  in  the  presence  of  hydrogen  convert-  the  sulphur 
compounds  into  sulphuretted  hydrogen,  which  can  ho 
absorbed  by  a  lead  solution  and  estimated  in  the  usual 
wai . 

Two  absorption  Basks  for  the  acetylene  and  sulphuretted 
hydrogen  are  sufficient,  as  in  test  experiments  with  known 

mixture-    il     wa-    found    that     a   per  cent,  nf    acetylene    lal.eli 
rarely  came  nut  at  less  than    I    88  per  cent. 

Bj  now  taking  the  results  of  these  two  sets  of  analyses 
we  obtain  a  fairly  complete  result  which  can  he  tabulated  as 
follows,  the  pa-  analysed  being  a  sample  of  South  Metro- 
politan pas  : — 

I.  Carbon  dioxide »'7'.i 

n.  sulphuretted  hydrogen Nil 

III.  Bisulpli  "  "-' 

IV.  Oxygen 'Da 

v.  I'li-iit.itaie.l  hydrocarbons 

taining  aoctyiem WJ L'89 

\  I    i  a  i   m                     2*63 

VII.  Sal tod  hydrocarbons U'OB 

\  III    Sydrogi  n 57*08 

I  \    Mtro-j "'I'. 

At  present  1  can  Bud  do  reliable  method  for  the  separate 

,  -tmiati t  the  various  hydrocarl present  in  illuminal 

-,  ami  until  thi-  can  L.    done,  (tan  analysis  caiuint  he 
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of  its  full  value  in  helping  to  clear  up  many  points  which 
are  still  difficulties  in  the  complicated  question  of  carburet  ting 
gases.  I  hope,  however,  that  the  work  I  have  brought 
before  you  will  be  a  help  to  others  who,  like  myself,  have 
had  to  take  up  this  subject,  as  although  such  a  method  as  I 
have  described  leaves  much  to  be  desired,  still  it  correctly 
gives  the  salient  points  of  importance  to  the  gas  manufac- 
turer and  consumer. 

Two  such  analyses  can,  with  good  management,  be  made 
in  a  day,  so  that  the  amount  of  time  expended  is  not  pro- 
hibitive, and  1  cannot  help  thinking  that  if  some  of  those 
gentlemen  who  claim  to  he  able  to  make  an  analysis  of  an 
illuminating  gas  in  a  couple  of  hours  were  to  cheek  their 
methods  on  known  mixtures  they  would  be  considerably 
startled  at  the  results. 

In  conclusion,  I  wish  to  thank  my  assistant,  Mr.  .T.  A. 
Foster,  for  the  aid  he  has  given  me  in  working  out  some  of 
the  details  of  this  paper. 

Discussion. 

Mr.  A.  E.  Fletcher  said  that  the  thanks  of  the  members 
were  due  to  Professor  Lewes  for  his  admirable  paper  eluci- 
dating  the  methods  of  analysing  complicated  gases  contain- 
ing tlie  heavy  carbon  compounds.  The  complications  which 
the  author  had  described  had  been  found  by  many  before 
him;  but  it  was  not  everyone  who  had,  like  him,  gone  into 
the  subject  so  thoroughly  and  carefully  as  to  distinguish  the 
reasons  for  their  occurrence.  He  would  not  stay  to  discuss 
the  details  of  the  paper  at  tint  moment,  but  he  should  read 
it  in  the  Journal  with  great  pleasure.  Much  instruction 
would  be  derived  from  a  study  of  the  facts  so  ably  brought 
forward. 

Mr.  T.  S.  Lacey  feared  that  not  many  members  were 
present  who  had  made  a  study  of  coal-gas  analysis ;  but 
if  any  such  were  there  he  hoped  that  they  would  do  as 
much  as  possible  to  elucidate  the  question  before  the 
meeting.  There  could  be  no  doubt  that  all  who  had  had 
experience  of  this  difficult  branch  of  analysis  would  feel 
deeply  indebted  to  the  author  for  the  work  which  he  had 
brought  before  them.  The  text-books  treated  the  subject 
as  if  it  were  of  a  very  simple  nature,  passing  very  lightly 
over  all  its  difficulties.  One  would  imagine  on  reading 
the  descriptions  of  the  processes  therein  given  that  they 
could  be  carried  out  with  marvellous  accuracy,  percentages 
of  the  various  gases  being  given  up  to  many  decimal  places. 
I5ut  when  one  came  to  do  the  work,  especially  if  he 
attempted  to  repeat  his  experiments  under  varying  con- 
ditions, he  would  find  that  serious  discrepancies  cropped 
up  which  had  to  be  dealt  with  ;  and  it  was  the  discovery 
of  the  causes  of  those  discrepancies  which  was  the  most 
important  part  of  the  work.  One  of  the  most  difficult 
things  was  to  decide  how  much  oxygen  should  be  mixed 
with  any  particular  gas  in  order  to  cause  its  perfect  com- 
bustion without  acting  on  auy  of  the  nitrogen  in  the 
mixture.  If  Professor  Lewes  could  give  them  some  further 
information  on  that  point,  on  the  nature  of  the  residual 
gases,  the  pressure  employed,  and  the  amount  of  oxygen 
used  under  different  circumstances,  it  would  be  very 
valuable.  This  was  a  most  important  point,  and  he  felt 
sure  that  the  author's  experiments  had  been  so  complete 
that  he  could  give  further  information  in  relation  to  it. 
It  was  a  source  of  difficulty  with  everyone  who  had 
experience  of  the  subject.  If  too  large  an  excess,  or  too 
small  an  excess,  of  oxygen  were  employed,  the  results 
obtained  were  vastly  different.  At  the  same  time  there 
was  one  possible  mixture  which  would  give  tolerably 
accurate  results.  It  was  always  difficult  to  tell  whether  com- 
plete combustion  had  been  obtained  or  not ;  and  one  might 
make  an  analysis  and  get  very  inaccurate  figures  without 
knowing  it,  until  the  work  was  carefully  repeated.  As  to 
the  question  of  absorbing  the  gases  of  the  ethylene  series, 
it  was  well  known  that  in  using  sulphuric  acid  one  did 
not  absorb  any  of  the  paraffins  ;  and  as  they  might  con- 
stitute an  important  part  of  the  mixture,  and  affect  the 
illuminating  power  of  the  gas,  he  did  not  consider  that  a 
correct  idea  could  be  arrived  at  by  simply  absorbing  the 
defines  by  sulphuric  acid.  The  figures  which  the  author 
had  given  them  would  be  of  great    use  to  those  who  had  to 


perform  analyses  of  gases  ;  and  if  he  would  give  some 
further  details  of  his  processes  the  paper  would  constitute 
a  most  valuable  addition  to  the  very  limited  amount  of  infor- 
mation at  present  obtainable  on  the  subject.  There  was 
one  further  question  "which  he  would  like  to  put,  viz.,  could 
the  process  be  used  with  mercury  P 

Professor  V.  B.  Lewes  replied  that  all  the  observations 
referred  to  by  him  had  been  made  over  water.  He  used 
the  mercury  eudiometer  only  for  estimating  the  carbon 
dioxide,  and  for  explosion.  It  was  impossible  in  rapid 
working  to  use  either  cuprous  or  bromide  solution  without 
soiling  the  solution. 

Mr.  W.  Foster  had  commenced  his  acquaintance  with 
the  difficulties  of  gas  analysis  some  six  years  ago,  and  had 
found  it  refreshing  to  hear  the  author  recount  his  ex- 
periences of  the  troubles  which  everyone  had  to  encounter 
in  dealing  with  the  subject.  He  now  found  that  he  had 
a  companion  in  his  troubles,  and  he  thought  that  it  was 
extremely  likely  that  they  would  be  in  company  for  a  long 
time  to  come.  He  himself  had  gone  through  all  the 
difficulties  described  by  Professor  Lewes  and  a  good  many 
more,  and  he  thought  that  when  the  author  had  been  at 
work  for  a  year  or  two  longer  he  would  find  it  necessary 
to  modify  some  of  his  assertions.  Even  in  the  case  of  so 
simple  a  reagent  as  pyrogallic  acid,  for  the  absorption  of 
free  oxygen,  the  text-books  on  gas  analysis  made  no 
mention  of  the  production  of  small  quantities  of  carbonic 
oxide.  And  it  was  just  that  point  which  he  believed  had 
been  mentioned  by  Uunseu,  Russell,  and  probablv  others, 
that  rendered  it  unfit  to  be  used  in  the  process  for  the 
removal  of  oxygen,  except  in  cases  where  the  quantity  was 
relatively  small.  When  he  found  a  member  presenting 
a  report  showing  11  percent,  of  nitrogen  in  an  analysis  of 
a  gas  naturally  containing  hut  a  mere  trace,  he  could  not 
but  believe  that  he  had  used  pyrogallic  acid  for  the 
removal  of  excess  of  oxygen  after  an  explosion.  In  such 
a  case  the  carbonic  oxide  would  show  itself  and  he  called 
free  nitrogen.  That  difficulty  alone  had  given  him  months 
of  labour  in  the  past.  He  hail  spent  a  considerable  time 
in  connexion  with  the  endeavour  to  get  rid  of  the  use  of 
Nordhausen  acid  as  an  absorbent  of  the  heavy  hydro- 
carbons. Recently  he  had  made  investigations  of  the 
gases  from  various  shale  distilling  works  in  Scotland,  and 
that  had  led  him  to  go  thoroughly  into  the  question  of  the 
reliability  of  different  reagents  as  absorbents.  He  had 
ionic  to  the  conclusion  that  it  was  possible  to  replace 
Xordhuuscn  acid  by  a  reagent  which  was  not  so  severe  in 
its  action  on  the  mercury.  A  saturated  solution  of 
cuprous  chloride  in  hydrochloric  acid  was  used  in  the 
absorption  of  carbonic  oxide.  A  gas  rich  in  carbonic 
oxide  after  two  liberal  treatments  would  still  show  a 
further  very  slight  diminution  in  volume  on  a  third 
treatment.  That  was  bis  experience-  after  considerable 
experiment  ;  and  the  inference  he  drew  from  his  own 
work  was  distinctly  in  opposition  to  the  recommendations 
of  one  well-known  chemist.  In  other  words  the  last  traces 
of  carbonic  oxide  were  removed  by  cuprous  chloride  with 
difficulty.  The  fouling  of  the  mercury  by  this  reagent 
was  notorious.  No  substitute  had  been  proposed. 
Sulphuretted  hydrogen  could  be  got  rid  of  by  means  of 
a  number  of  absorbents.  He  had  tried  copper  salts,  lead 
salts,  and  mercury  salts,  and  had  come  to  the  conclusion 
that  mercuric  chloride  was  very  good  and  did  not  interfere 
with  the  mercury  in  use.  He  did  not  believe  in  water  or 
saline  solutions  as  the  containing  liquid.  After  getting 
rid  of  the  sulphuretted  hydrogen,  one  could  get  rid  of 
carbonic  acid  by  means  of  potash.  He  mentioned  this 
because  the  author  had  referred  to  certain  analyses 
which  had  been  put  forward,  and  he  rather  suspected 
that  he  was  the  author  of  them. 

Professor  Lewes  :  Xo,  you  are  one  of  the  few  gentlemen 
who  have  not  fallen  into  that  error. 

Mr.  Foster  continuing,  said  he  was  glad  to  hoar  that. 
He  gave  these  explanations  because,  although  they  might 
be  tedious,  he  felt  that  he  was  as  it  were  on  his  "  native 
heath,"   and  had   a   right  to   speak.     He   had   dealt   with 
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sulphuretted     hydrogen     and     carbon     dioxide.      Small 

quantities  of  oxygen  could  be  safely  removed  by  alkaline 

pyrogallate.      Nexl  came   Nordhausen   acid,  which   might 

lined,  as  ii   was  a   nasty  reagent,  though 

d  useful  one.     That  gai le    the   volume  of   the  heavy 

hydrocarbons,     [f,  then,  one  knew  the  amount  <>f  oxygen 
needed  for  the  heavy  hydrocarbons  and  the  carboi 
which  they  produced,  one  bad  the  means  of  working  out 
an  average  molecular  formula;  and  he  'li<l  not  think  that 
gas   analysis   would    ever  get    much   beyond   that      The 

v., In of   heavy   hydrocarbons  in  ordinary  coal-gas   was 

between  5  and  7  per  cent.,  and  t"  1  • « . i >. •  to  differentiate 
those  bodies  from  -mall  quantities  of  100  cc.  or  bo  of 
original  gas  was,  he  would  not   say  absurd,  but   impossible. 


^ 


v^ 


Willi   reference   i"   the   mmoval   of   carl louoxide, he 

"1  that   the  author   bad  h  stress  on  thai 

point,  ax  it  was  one  ol  the  most  objectionable  constituents, 
Ii  was  h  difficult  gas  t"  get  rid  of,  and  be  did  not  know  of 
anything  better  for  tin  d    suturated 

cuprons  chloride,  Then  there  were  the  paraffins  (marsh- 
gas  i.  free  hydrogen,  and  free  nitro 


of  tins,'  was  :t  point  on  which  the  author  and  himself  were 
nut  in  agreement.  Professor  Lewes  was  hopeful  of  devis- 
ing a  process  whereby  In-  could  remove  tin-  various 
hydrocarbons  of  the  paraffin  Beries.  Hi-  own  method, 
howevi  i.  had  been  to  get  at  a  measure  "f  the  free  hydrogen 
in  ih,  mixture,  II''  was  glad  that  the  anthor  had  put  thai 
matter  before  them  so  pointedly.  Getting  the  free 
nitrogen  "a-  an  easy  matter  :  and  it  one  could  only 
estimate  the  free  hydrogen  by  burning  with  palladium 
asbestos  they  would  have  an  excellent  process,  anil  would 
then  In-  able  to  get  the  amount  of  oxygen  needed  tor  the 
whole  of  ill,-  paraffins.  Ho  did  not  like  to  -peak  too 
definitely  on  the  matter;  ho  was,  however,  going  over 
tin:  w.iil,  hi  Bunsen  an. I  others,  and  was  rather  hopeful. 
Hi'  was  verj  hopeful  at  one  time;  Inn  when  on.'  came  to 
experiment  with  gases  from  man}  ami  diverse  sources  it 
was  necessarj  to  proceed  carefully  and  not  generalise  in  a 
hurry.  If  one  could  burn  the  free  hj  drogen,  then  ascertain 
the  volume  of  the  residual  gas,  ami  then  explode  it.  one 
would  have  tin-  very  essence  of  a  practicable  process.  He 
reserved  tin-  results  of  hi-  experiments  for  the  present, 
because  Ih-  was  not  yet  sure  that  they  were  to  lie  trusted. 
If  one  gave  a  wrong  representation  to  tin-  free  hydro 
in  tin-  volume,  tin-  paraffins  would  of  course  be  "in  also  in 
tin-  inverse  direction.  Having  got  rid  of  ever]  trace  oi 
carbon  monoxide  from  his  paraffin  mixture,  in-  was  hopefnl 
of  getting  rid  of  tin-  free  hydrogen  without  much,  if  any, 
combustion  of  tin-  paraffins.  Already  tin-  process  had 
proved  very  valuable.  There  were  many  other  points  that 
he  would  have  wished  t"  refei  to  of  a  -mall  order  in  them- 
selves, lmt  most  important  in  connexion  with  the  subject 
under  discussion.    Thanks  to  Mr.  Lennox,  who  had  made 

him  a  -pi.         oi f  eudiometer  to  which  type  ho  had 

adhered  ever  since,  he  had  been  enabled  to  get  over  some 
of  hi-  earliest  difficulties.     Ho  now  made  them  For  himself 

with  certait idifications  on  the  original  form,  which  he 

believed  was  introduced  bj  Professor  Dittmar.  To  calibrate 
an  instrument  ami  then  use  it  a-  an  explosion  vessel  was,  he 
thought,  wrong  in  practice,  ami  therefore  ho  alwaj  -  empli  j  ed 
a  separate  vi  ssel      II.  bad  also  devised  a  special  absorption 

apparatus,   which   those   who   hail   occasion   i ak. 

analyses  would,  ho  thought,  find  very  bandy  though  pro- 
hal.lv  ii  might  no i  1"  urn.  I.  it  enabled  on.-  to  remove  the 
harplj  from  the  liquid  absorbent.  A  modification  of 
the  absorption  vessel  had  also  been  used.  A  funnel  ami 
stop-cock  enabled  one  to  remove  the  absorbent  or  introduce 
it.  llo  used  separate  apparatus  of  ihi-  kind  for  potash,  for 
cuprons  chloride,  an. I  for  the  various  other  reagents  in  turn. 
These  absorption  apparatus  bad  been  ma.!,  tor  him  by 
Messrs  I     I     duller  and  Co.,  of  Charlotte  Street,  W.C. 

Professoi  V.  B.  Lkwbs,  in  reply,  said  that  In-  was  sorry 

that  ho  had  not   elicited   more  discussion,  but   oi two 

g 1    points   bad   been    brought    forward,   the   honour   of 

which    rested,   he    thought,    with    Mi.    Lacey.      llo    had 

referred    I tc   of    the    most    important    point-    possible, 

namely,  the  conditions  under  which  explosion  host  takes 
place,  ami  how  those  conditions  were  to  be  modified  so  as 
n.  avoid  aiiN  oxidation  of  nitrogen  at  tin-  same  time  as  the 
explosion.  11.  thought  that  .Mr.  Lace)  would  agree  with 
him  thai  tin-  absorption  of  the  higher  paraffins  "a-  a 
distinct  -top  in  that  direction.     If  our  absorbed  the   higher 

paiallin-.   and    thus    had   only  the   marsh-gas    to   ill  al    with. 

then,  knowing  approximately  the  proportion  of  that  body, 
on,-  could  put  in  a  slight  excess  onlj  of  the  oxygen 
required  to  combine  with  it.  ami  in  that  waj  gel  tan lv 
concordant  results.  That  was  one  of  tin-  advantages  of 
tin-  piiinaM  paiallin  absorption,  llo  foh  relieved  to  find 
that  Mi.  Poster  hail  imi  wuh  the  same  difficulties  that  had 
occurred  to  him.  With  regard  to  Mr.  Foster's  remarks  on 
carbon  ami  hydrogen  di  nsities,  ho  knew  that  Mr.  1  • 
had  been  guilt]  of  such  things  on  several,  indeed  many, 
occasions;  ami  In-  had  already  confe  -..I  that  he  bad  not 
much  respect  for  lus  nun  carbon  ami  hydrogen  densities 
Loybodi  clses.  But  n  Mr.  Fostci  could  differentiate 
between  the  bight  i  members  of  the  saturated  hydrocurlx  n 
he  would  confei  benefit  on  gas  analysis  than  any 
that  ho  had  yet  conferred,  and  he  hoped  thai  ho  would 
on  working  in  i!"  i' in  el l"1  bad  indicated,  and  give  them 
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the  benefit  of  the  process.  He  himself  had  not  succeeded 
in  doing  so,  and  he  had  pointed  out  that,  ?s  far  as  his 
experience  went,  it  could  not  be  done  by  absorbents,  and 
he  very  much  doubted  if  any  combustion  process  could  be 
Utilised  for  the  purpose. 


THE  ANALYSIS  OF  THE  PRODUCTS  OF 
INCOMPLETE  COMBUSTION. 

BY    VIVIAN     B.     LEWES. 

The  methods  of  analysis  which  serve  to  separate  and 
estimate  the  constituents  in  an  ordinary  gas  fail  altogether 
to  .(.'tret  the  presence  of  minute  traces  of  such  gases  as 
methane,  hydrogen,  acetylene,  and  carbon  monoxide  when 
mixed  with  large  volumes  of  inert  gases  such  as  nitrogen  ; 
and,  moreover,  as  these  four  gases  offer  great  difficulties  of 
separate  estimation  by  any  combustion  processes  at  present 
in  use,  the  determination  of  them  in  the  products  of  in- 
complete combustion  escaping  from  flames  which  are  used 
for  heating  purposes,  has  up  to  now  proved  unsuccessful. 

At  the  last  meeting  of  the  British  Association  at  Leeds, 
Mr.  W.  Thomson  read  a  paper  upon  the  products  of  in- 
complete combustion  of  gases  given  off  from  gas  stoves, 
and  attempted  to  separately  determine  the  quantity  of 
carbon  monoxide  and  hydrocarbons  found  in  the  Hue  gases, 
but,  like  most  other  observers  who  have  attempted  to  do 
this,  he  found  it  so  beset  with  difficulties  that  he  abandoned 
the  attempt  and  contented  himself  with  determining  the 
total  quantities  of  carbon  and  hydrogen  escaping  in  an 
unburnt  condition,  experiments  which  showed  that  the 
combustion  of  gas  in  stoves  for  heating  purposes  is  far 
less  complete  than  had  been  imagined,  but,  unfortunately, 
they  gave  no  idea  as  to  whether  the  carbon  and  hydrogen 
were  present  with  the  products  of  combustion  simply  as 
such  harmless  constituents  of  the  gas  as  methane  and 
hydrogen,  or  whether  they  were  there  as  the  highly 
poisonous  products  of  incomplete  combustion,  acetylene  and 
carbon  monoxide. 

For  some  time  past  I  have  been  trying  to  utilise  the 
well-known  property  which  finely-divided  palladium  has  of 
causing  the  oxidation  of  hydrogen,  but  not  of  methane, 
when  a  mixture  of  these  two  gases  with  air  are  passed 
over  it,  as  a  separation  between  them,  the  carbon  monoxide 
present,  however,  would  have  been  a  difficulty  in  the  way 
of  doing  this  had  not  experiments  shown  that  carbon 
monoxide  is  oxidised  to  the  dioxide  under  the  same 
conditions  as  bring  about  the  oxidation  of  hydrogen  when 
passed  over  the  heated  palladium  asbestos. 

In  the  use  of  palladium  asbestos  for  the  combustion  of 
hydrogen,  it  has  always  been  customary  to  lead  the  gas 
with  an  excess  of  air  or  oxygen  backwards  and  forwards 
several  times  over  the  surface  of  a  single  fibre  of  the 
impregnated  material  in  a  tine  tube,  but  this  would  be 
practically  of  no  use  in  the  analysis  of  gases  from  incomplete 
combustion  where  the  products  of  combustion  would  have  to 
be  led  in  a  continuous  stream  through  a  series  of  combustion 
tubes  and  absorption  vessels,  and  it  was  therefore  necessary 
to  try  by  experiment  whether,  during  the  slow  passage  of  a 
large  volume  of  mixed  gases  through  a  heated  tube  con- 
taining a  large  quantity  of  palladium  asbestos,  a  satisfactory 
combustion  of  the  carbon  monoxide  and  hydrogen  could  be 
obtained  without  at  the  same  time  interfering  with  the 
methane  present,  as,  if  so,  the  acetylene  can  be  absorbed 
first  of  all  in  the  usual  way  by  ammoniacal  silver  nitrate, 
the  carbon  monoxide  and  hydrogen  estimated  by  combustion 
in  contact  with  palladium  asbestos,  and  the  methane 
determined  by  a  further  combustion  in  contact  with 
platinised  pumice. 

The  palladium  asbestos  for  these  experiments  was  pre- 
pared by  dissolving  about  1  grm.  of  palladium  in  aqua 
regia,  and  evaporating  the  solution  almost  to  dryness  so  as 
to  get  rid  of  excess  of  acid.  About  1  grm.  of  asbestos  fibre 
was  then  introduced  into  the  concentrated  palladium  solution, 
and  when  it  had  soaked  up  most   of  the  liquid,  a  few  cc.  of 


a  concentrated  solution  of  sodic  formate  and  enough  sodic 
carbonate  to  make  the  solution  strongly  alkaline  were 
added. 

In  this  way  the  palladium  is  precipitated  between  the 
fibres  of  the  asbestos,  and,  after  drying  and  igniting,  the 
residual  salts  are  dissolved  out  by  washing  with  boiliun- 
distilled  water,  and,  after  being  dried,  the  palladium  asbestos 
is  ready  for  use. 

The  platinised  pumice  stone  was  made  in  the  ordinary 
way  by  taking  ignited  pumice  stone,  broken  into  small  pieces, 
and  soaking  in  a  concentrated  solution  of  platinic  chloride, 
the  pumice  being  afterwards  dried  and  ignited  to  drive  off 
the  chlorine. 

Methane,  carbon  monoxide,  and  hydrogen  were  prepared 
as  in  the  experiments  described  in  the  previous  paper,  and 
the  percentage  of  true  gas  in  each  having  been  carefully 
determined,  a  mixture  was  made  containing — 

_    ,  Per  Cent. 

Hydrogen 3-<;o 

Air 7i-3i 

Oxygen  »o"00 

Methane 4-30 

Carbon  monoxide o*7i> 

100-00 

This  mixture  was  confined  in  a  carefully  graduated  glass 
bell  jar  over  water,  and  after  being  carefully  freed  from  any 
trace  of  carbon  dioxide  by  passage  through  caustic  potash 
and  dried  by  calcium  chloride,  it  was  then  passed  through 
a  small  combustion  tube  10  in.  in  length,  containing  the 
palladium  asbestos,  heated  by  three  spirit  lamps  placed  3  in. 
below  it,  the  carbon  dioxide  and  water  so  produced  being 
collected  in  a  series  of  absorption  tubes,  giving  the  carbon 
monoxide  and  hydrogen  present  in  the  gas,  whilst  the 
residual  gas  passed  on  over  the  platinised  pumice,  heated  to 
a  high  temperature  by  a  series  of  Bunsen  burners,  the 
products  of  combustion  being  collected  in  another  set  of 
absorption  tubes.  The  results,  however,  obtained  in  this 
way  were  not  very  satisfactory,  three  analyses  of  the 
mixture  giving  the  following  results  : — 




I. 

II. 

III. 

Taken. 

3-00 
4-32 
0-30 

:rsi 
i'40 

Nil 

3-2S 
fSS 

0'58 

3-60 
1-30 

0-71' 

In  these  experiments  the  methane  and  hydrogen  agree 
fairly  well,  but  the  carbon  monoxide  results  are  unsatisfac- 
tory. Other  experiments  were  then  tried,  in  which  the 
distance  of  the  spirit-lamp  flames  from  the  tube  containing 
the  palladium  asbestos  were  varied,  and  the  results  obtained 
showed  that  up  to  a  certain  degree  increase  of  temperature 
gave  an  increase  in  the  accuracy  of  the  results,  but  when 
the  heat  was  too  strong  traces  of  methane  were  decomposed, 
and  made  the  carbon  monoxide  and  hydrogen  results  too 
high.  It  was  evident,  therefore,  that  in  order  to  obtain  a 
reliable  process  of  analysis  means  must  be  taken  to 
accurately  regulate  the  heating  of  the  palladium  asbestos, 
and  this  was  done  by  bending  the  tube  containing  it  into  a 
V  shape,  and  heating  it  in  a  bath  of  melted  paraffin  wax. 
After  many  experiments  at  various  temperatures  it  was 
found  that  200°  to  220°  C.  gave  the  best  results  ;  as  for 
example  :  — 


Taken. 


Hydrogen 1S3 

Methane  1-71 

Carbon  monoxide !         1*50 


Found. 


l-86 

1-70 
1-47 


Having  thus  got  a  reliable  method  for  analysing  small 
traces  of  these  gases,  the  process  was  employed  for  deter- 
mining   the   composition    of   the   gases  escaping  into   the 


in 
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:ii sphere  when  the  flame  of  an  atmospheric  burner  is 

brought  into  contact  with  the  bottom  ol  a  vessel  which  is 
ool  by  water  between  the  temperatures  of  0   C.  and 

Nn  flame  i--  in  contact  with  the  substance  which  it  beats 

unless  the  latter  1"-  at  the  same  temperature  as  the  flame 

itself,  and  tlii-  i-  doe  to  the  fact  that  the  substance  being 

by   conducting   away    the   heat    from   the   flame, 

illy  plays  the  same  par)  as  the  gauze  of  a  safety- 
lamp,  and  so  cools  down  the  flame  that  the  ignition  point 
of  the  lm^  i-  not  reached  in  the  immediate  aeignbourhood 
nf  the  heated  surface,  and  the  flame  is  thus  extinguished  for 
from  the  bottom  of  the  vessel  ;  these 
extinguished  flame  gases  then  creep  along  the  cooling 
surface  and  Anally  escape  into  the  air. 

[n  making  any  experiments  on  the  composition  of  these 
checked  products  of  combustion,  it  is  evident  that  the 
smaller  the  admixture  of  air  with  the  products  of  combustion 
the  better,  as  the  difficulties  of  analysis  increase  with 
dilution.  After  many  attempts  to  devise  a  form  of  apparatus 
which   would    allow   the    products   of  combustion   to    be 

d,  without  at  the  same  time  giving  too  great  an 
admixture  of  air  or  interfering  with  the  process  of  combus- 
tion >_' < > i 1 1 fz  on,  I  at  li  agth  came  to  the  conclusion  thai  the 
bcsl  form  ol  apparatus  to  use  was  ■  tin-lined  copper  i>"t, 
filled  with  a  false  bottom  which  gave  a  Bpacc  of  1  in. 
between  tin-  two  bottoms.  A  circular  aperture  -\  in.  in 
diami  ter  was  then  cut  in  the-  centre  of  the  false  bottom, 
whilst  a  small  exit  tube  one-eighth  of  an  inch  in  diameter 
ua-  littnl  into  the  Bide  of  thi>  lower  compartment,  t  In  now 
putting  a  known  volume  of  water  at  0  C.  into  the  vessel 
and  placing  a  Bnnsen  burner  with  a  flame  of  carefully 
regulated  size  below  it.  so  as  to  allow  the  flame  to  pass 
through  the  hole  in  the  false  bottom  and  impinge  upon  the 
bottom  of  the  vessel  itself,  it  was  possible  to  draw  olf  the 

-    nf   , bustion  from   the  exit   tube   at   the  Bide 

without  having  a  larger  volume  of  air  than  necessary  mixed 
with  it  The  gases  on  leaving  tlii~  tube  were  first  passed 
through  carefully  pn  pan  A  fusi  d  calcic  chloride,  which  had 
been  previously  treated  with  carbon  dioxide  to  prevent  any 
free  alkali  being  present,  and  the  increase  in  weight  of  these 
tubes  give  the  water  vapour  produced  bj  the  combustion.  The 

gas  then  passed  on  through  tubes  i taming  caustic  potash 

to  absorb  carbon  dioxide,  and  then  through  a  tube  in  which 
a  sample  could  be  taken  for  determination  of  the  oxygen, 
whilst  the  acetylene  waslnext  estimated  by  passing  tin-  ea< 
through  two  absorption  flasks  containing  ammoniacal  silver 
an  absorption  tla-k  containing  sulphuric  acid  to 
take  an  anj  ammonia,  and  adrying  tube.  Next  to  these 
came  toe  palladium-asbestos  tube  heated  to  220  ( '.  in  a 
bath  and  the  '  tubi  h  containing  the  calcic  chloride 
and    caustic  potash  fot   estimating  the  water  vapour  and 

carbon  dioxide  formed,  whilst  again  beyond  the ame  the 

platinised  pumice  heated  by  a  flat-flame  burner  nearly  to 
ftcning  point  of  the  combustion  tube,  the  water  and 


carbon  dioxide  formed  by  the  combustion  of  the  methane 
being  estimated  in  the  usual  way  :  beyond  these  tubes  cama 
a  trap  tube  of  ealeie  chloride,  and  finally  aspirating  vessels 
in  which  the  volume  of  gas  sucked  through  could  he 
measured,  and  after  correcting  for  temperature  and  pressure, 
the  volume  of  gas  absorbed  in  the  experiment  could  be 
added,  giving  the  total  volume  of  products  of  combustion 
drawn  through.  An  experiment  tried  with  thi<  apparatus 
on  a  mixture  of  known  composition  showed  that  an  r\i-i>. 
of  oxygen  must  be  mixed  with  the  products  of  combustion 
in  order  to  give  satisfactory  results,  with  such  low  forms  of 
istion  as  those  taking  place  in  the  palladium-asbestos 
tube,  ami  a  can  fullj  im  asnri  <l  quantity  of  pure  oxygen  was 

therefore  made   to  flow    in    at    a    steady  rate    to    the    second 

acetylene  absorption  bottle,  so  a*  to  mingle  with  the  pro- 
duct- of  combustion  before  passing  over  the  palladium 
asbestos,  the  gas  being  kept  in  a  carefully  graduated  glass 

gasometer,  so  that   the   volt •  used  could  be  subtracted 

nun  the  total  volume  of  gases  after  correcting  for  the 
amount  used  in  the  various  combustions;  in  this  way  the 
products  given  ofT  when  the  vessel  was  heated  at  a  point 

half   an   inch  above  the  inner  /one  of  the  flams,  and    nl-o  at 

the  tip  of  the  flame,  were  determined  with  the  following 

re-ults  :  — 

C  ISEfi    r-.   \I-IM.    BUBING    I    111  .  Kit.   (   OVBPBTION. 


-  n  Flame. 

laiiniiious  Flame. 

Irner. 

Inner. 

t  later. 

W'at.r  vapour... 
c.-irlHin  dioxide  . 
Carbon noxtde 

75  '7.-, 
13-47 

•J  •'.'•.' 

o-si 
o-oi 

:i  ■■',;, 

71C17 
UL-.l 

G  18 

Nil 
u-.-il 
Nil 
0-47 

11-80 
'-83 
,„ 
O'U 
»•« 
208 

00-41 

la-.'t 
S-3U 

vta 

Nil 

Nil 

100-00 

l'Kl'M. 

lOO'OO 

These  figures  are  of  considerable  interest,  as  they  show 
thai  the  extreme  tip  of  an  atmospheric  burner  is  the  onlj 
portion  of  a  flame  which  can  be  utilised  for  heating  Bub- 
stances  cooler  than  itself  n  tbout  giving  rise  to  deleterious 
products  of  incomplete  combustion,  these  results  being  also 
corroborated  by  analysing  tin  gases  escaping  unburnl  from 
i  tone  of  a  luminous  flame  and  an  atmospheric 
burner  flame  reap*  ctively. 


\    Tin-in  .  .1  copri  i  vTkm1!  v    1 1  false  bottom  contnl 
\,  i,.  a.. I. 

i;   Tubes  for  aliaorptlon  of  tin  title  run 

in  produi  tool  i  omb 

c.  i  lolli  cting  tube  for  ramplu  ol  mixed  gnat  -  to  b 

•  ■\\l:  ii. 

iv  l:    Absorption  rosselt  for  estimation  of  i 
r.  Gradual  i  ol  mviri  ii  for 

I  Ions. 


iiniiL'  water  i" 
i  water  vapour 

■ 


i  with  mill  to  take  up  any  ammonia 
rrom  l».  B, 
h    Drying;  tube. 
I.    Paraffin  bath  with  tube  containing  pall  odium  ubestoa. 

J.  Tubes  for  absorption  of  thocarl lioxide  and  water  vapour 

ni.H  tion  "f  hydn  gen  and  ■  Mil.-. 

K.  t  ombustion  tube  containing  platinised  pumice. 

i  i  dioxide  and  wnU  r 

I  hi  mi  tlinnr. 
H,  Trap  tub  nneiion  with  aspirator. 


•  If,  after  eatimatfon  of  tin-  acetylldi 
been  Large  enough  to  bring  aboul  reduction,  and  thr 

intni>tnu. 


in  rial  lie  sllv**r  is  left,  tt  shows  that  the  percentagoof  c.-irlM.n  monoxide  in  Ihe 
silver  iiihm  Ih-  estimated  nnrt  curl  led  calculated  and  added  to  thai 
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IJws    KsrU'INIl    FliOM    THE    (ll'TKI!    ZONE    OP    Fl.AME. 


Nitrogen 

Water  vapour 

CarboD  dioxide 

Carbon  mon<  xido 

Oxygen  

Marsh-gas 

Hydrogen 

Acetylene 


Luminous. 


Bunsen. 


70-C12 
W702 
2-201 
1-189  ' 
2-300 
0-072 
2-888 
0-030 


100-000 


80-212 
13-31J 
4-9G6 
O'OOfi 
1-480 
0-003 
0-008 
Nil 


100-000 


Which  shows  that  the  air  mixed  with  coal-gas  in  the 
atmospheric  burner  produces  a  far  more  complete  combus- 
tion than  in  the  case  of  a  luminous  flame,  where  the  air, 
mixing  with  the  partially-burnt  coal-gas,  so  dilutes  it  and 
cools  it  down  at  the  edge  of  the  flame,  that  large  quantities 
of  even  the  inflammable  hydrogen  escapes  unburnt.  In  the 
analyses  of  the  products  of  incomplete  combustion,  the 
large  proportion  of  carbon  monoxide  in  the  outer  tip  of 
the  luminous  flame  is  due  to  the  carbon  dioxide  being 
reduced  by  the  deposit  of  red-hot  carbon  on  the  bottom 
of  the  vessel  to  the  lower  oxide,  and  these  results  are  in 
very  fair  accord  with  what  one  would  have  expected  from 
the  experiments  of  Dr.  Blochmann  upon  the  composition  of 
the  gases  present  in  various  parts  of  the  Bunsen  flame,  the 
result  he  obtained  by  withdrawing  gas  at  various  heights 
above  the  burner  being  as  follows  : — 


Height  above  Tube. 


I     In 
Tube. 


1 
Inch. 


Air  with  100  vols,  of  gas 

Hydrogen 

Marsh-gas 

Carbon  monoxide 

Oleflant  gas 

Butylene ... 

Oxygen  

Nitrogen 

Carbon  dioxide 

Water  vapour 


2r>:i".i     284-7 
J8#6       36-4 


39-0 

2-9 
4'0 
3-0 
E2'7 
199-1 
0-8 
3-1 


40-1 
2-2 
3-4 
2-5 

52-0 

223  -S 

S-5 

11-8 


0 

Inoh. 

3 
Inch. 

284-5 

484-3 

17-7 

10-1 

2S-0 

5-7 

19'9 

12' 7 

2-2 

Nil 

1-8 

Nil 

21-7 

Nil 

225-D 

382- 1 

13-0 

lrl'7 

l.VS 

in;- 1 

Complete 

Com- 
bustion. 


S08"8 

Nil 
Nil 
Nil 
Nil 
Nil 
Nil 

4S2-3 
62-4 

141-2 


These  figures  also  tending  to  show  that  the  flame  of  an 
atmospheric  burner  cannot  be  used  for  any  heating  purposes 
without  the  escape  of  deleterious  products  except  at  the 
extreme  tip  where  combustion  is  completed,  and  that,  there- 
fore, in  all  forms  of  gas-heating  apparatus  it  is  the  hot 
products  of  combustion  and  not  the  flame  itself  which 
should  be  employed  as  the  source  of  heat,  unless  through 
ventilation  can  be  obtained  and  none  of  the  gases  from  the 
checked  combustion  allowed  to  find  their  way  into  the 
atmosphere  of  the  room.  In  conclusion,  I  wish  to  thank 
my  assistants,  Messrs.  J.  A.  Foster  and  Warden,  for  the 
help  they  have  given  me  in  the  work  entailed  in  this  paper. 

Discussion. 

Dr.  L.  T.  Thoune  felt  that  he  was  only  expressing  the 
sense  of  the  meeting  when  he  said  that  they  were  grateful 
to  Professor  Lewes  for  the  interesting  experiences  which 
he  had  communicated  in  the  paper  he  had  just  read.  The 
subject  was  of  immense  importance,  anil  perhaps  more  so 
at  the  present   time  than  it  had  ever  been  before,  when  the 


use  of  gas  for  heating  purposes  was  being  so  much  extended, 
and,  if  one  could  judge  by  appearances,  would  become  still 
more  extended  in  the  near  future.  The  whole  question  of 
incomplete  combustion  was  one  of  the  most  serious  points 
in  the  use  of  gas  as  a  heating  agent.  lie  supposed  that 
there  were  very  few  heating  stoves  at  present  in  use  that 
were  perfectlj*  innocent  in  that  matter.  In  fact,  a  great 
number  of  the  stoves  that  were  sold  for  heating  purposes 
were  simply  abominable  in  that  respect ;  and  the  prejudice 
against  using  gas  for  heating  purposes  was  very  largely 
due  to  the  fact  that  the  question  of  incomplete  combustion 
had  either  been  ignored  or  only  insufficiently  recognised. 
.Manufacturers  of  stoves  had  taken  little  or  no  account  of 
the  conditions  that  should  be  carried  out  to  produee  a  stove 
free  from  the  danger  of  contamination  of  the  atmosphere 
of  the  room  in  which  it  was  used.  Professor  Lewes's  results 
were,  he  thought,  most  interesting,  and  the  apparatus 
employed  seemed  to  him  to  be  not  only  very  neat,  but 
exceedingly  well  fitted  for  the  work  which  he  "had  carried 
out.  He  had  obtained  analyses  of  the  products  of  com- 
bustion at  the  surfaces  of  flames  in  a  different  manner  from 
that  usually  followed,  and  had  thus  been  able  to  differentiate 
the  products  at  the  various  parts  of  the  flame  in  a  way 
which  would  prove  to  be  of  the  greatest  importance. 
Personally,  he  felt  that  this  was  one  of  the  most  important 
papers  presented  to  the  Section. 

Air.  Bertram  Blount,  while  fully  endorsing  all  that 
Or.  Thorne  had  said  as  to  the  sins  of  the  average  gas 
stove,  would  point  out  that  Professor  Lewes  had  not  given 
them  any  data  on  which  to  condemn  it.  His  experiments 
dealt  with  the  incomplete  combustion  of  gas  in  contact 
with  surfaces  at  a  low  temperature.  But  gas  stoves  that 
had  any  right  to  the  name  depended  for  their  efficiency 
upon  the  incandescence  of  refractory  substances,  the  gas, 
after  that  incandescence  had  been  brought  about,  playing 
upon  the  surfaces  of  the  refractory  body,  its  combustion 
being  thereby  probably  rendered  more  complete.  If  the 
author  could  give  them  analysis  of  gases  drawn  from  the 
neighbourhood  of  the  flames  of  a  well-made  gas  stove, 
or  any  other  form  of  heating  apparatus ;  if  he  could  give 
them  analyses  of  the  gases  given  off  at  the  point  where 
the  Bunsen  flame  played  upon  a  refractory  substance,  then 
they  would  have  some  data  for  saying  that  gas  stoves  did 
or  did  not  incompletely  burn  the  gas  that  they  used.  And 
in  addition,  the  author's  experiments  were  open  to  this 
objection.  In  order  to  collect  the  gases,  he  had  had  recourse 
to  the  device  of  a  false  bottom,  and  he  (Mr.  Blount)  did  not 
know  that  a  better  plan  could  have  been  adopted.  But  it 
appeared  to  him  that  even  with  the  careful  regulation  which 
the  author  had  exercised,  and  the  necessity  for  which  he  had 
so  strongly  insisted  upon,  there  must  be  some  cheeking  of 
the  combustion,  and  the  Bunsen  flame  would  in  consequence 
show  worse  than  if  it  had  been  allowed  to  burn  freely, 
without  any  such  restraining  influence. 

Mr.  T.  S.  Lacey  could  confirm  Air.  Blount's  remarks  as  to 
the  great  importance  of  the  method  in  which  the  products  of 
combustion  were  collected.  If  the  flame  were  at  all  affected 
by  the  casing,  as  he  certainly  thought  it  must  be,  inasmuch 
as  the  amount  of  air  passing  in  under  ordinary  conditions 
would  be  limited  by  it,  then  of  course  the  results  would  not 
be  the  same  as  would  be  get  if  the  gas  were  burnt  in  the 
ordinary  way.  The  same  objection  applied  to  some  extent 
to  the  difficulty  of  collecting  gases  from  any  flame  without 
in  some  way  or  other  interfering  with  the  normal  action  of 
that  flame.  Considering  how  great  those  difficulties  were, 
it  appeared  to  him  that  the  author  had  exercised  every  care 
in  trying  to  avoid  all  such  errors  as  were  avoidable.  He 
had  shown  them  a  method  by  which  they  could  analyse 
those  gases ;  and  although  he  thought  it  probable  that  the 
normal  action  of  the  flames  had  been  interfered  with  by  the 
method  of  collecting  the  products  of  combustion,  still  that 
in  no  way  detracted  from  the  value  of  the  paper  as  indicating 
to  others  researches  which  they  could  continue  in  any  way 
they  might  think  proper.  Professor  Lewes's  method  could 
be  easily  applied  by  anyone  having  a  reasonable  knowledge 
of  chemistry;  and  its  application  would  give  an  impetus  to 
these  investigations,  and  so  fuller  knowledge  of  the  subject 
would  result.     It  would  ha\e  been  more  satisfactory  to  have 
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taken  the  actual  products  of  combustion  from,  say,  a  pas 
Btove  (uf  which  he  had  nol  a  very  high  opinion)  or  from  a 
gas  b  inter,  a-  they  treat  into  the  air.  Hut  as  the  author 
hart  said,  the  immense  volume  of  air  made  the  difficulties 
of  that  method  of  working  almost  insuperable.  Neverthe- 
less he  boped  that  eventually  they  would  be  able  to  collect 
the  products  of  combustion  without  interfering  with  the 
action  of  the  Same  and  in  such  a  way  that  they  would  be  in 
the  condition  in  which  they  were  given  off  under  ordinary 
circumstances.      It  was  startling  to   he  told  that  such  gases 

as  hydrogen  and  marsh-gas  could  come  off  without  com- 
bust]   passing  through  a  Btrongly  heated  flame,  where  one 

would  imagine  that  thej  wonld  always  be  in  contact  with  an 
excess  of  oxygen.    The  whole  paper  was  full  of  food  for 

rcflecti and  would  well  repay  the  careful  study  of  the 

members,  who  were  much  indebted  to  the  author  for  the 

immense    pains  which    he    had    bestowed  "ii    the    researches 

which  it  described. 

Mr.  W.  l"-i  y  a  said  that  the  whole  value  of  a  communica- 
tion such  as  this  was  that  it  directed  attention  to  a  most 
pertinent  question,  the  use  of  gas  for  heating  purposes, 
Briefly  stated,  the  condition  of  affairs  was  this.  Whether 
oxygen  was  present  in  excess  or  not,  a  flame  in  the  course 
of  its  combustion  was  surrounded  with  something  at  a 
temperature  below  the  combustion  temperature.  That  was 
the  essence  of  the  question,  Whether  it  was  a  kettle,  or  the 
cold  cylinder  of  agas  engine,  it  mattered  little;  the  same 
effect  resulted.  The  temperature  of  combustion  was 
lowered;  and  the  coefficients  of  chemical  affinity  of  the 
different  factors  being  different,  the  one  which  was  the 
greatest,  viz  ,  the  hydrogen,  was  consumed  first  and  the 
other  factors  followed  according  to  the  nature  of  the  mixture. 
This  subject    came  under  the  notice    of   Mr.   Dibdin  and 

himself  sonic  year-  ago,  during  an  exhibition  at  the  Crystal 
Palace  ;  and  if  was  a  matter  of  regret  to  both  of  them  that 
they  hail  not  bad  an  opportunity  of  fully  studying  the  con- 
ditions   of    tic nhustion    products    in     various     healing 

apparatus,  for  then  were  appliances  there  on  thai  occasion 

which  had  not  been  brought  together  since.  The  nature  ,,f 
the  mixtures  of  course  determine  I  the  character  of  the 
effluent  gases  ;  the  more  hydrogen  in  the  mixture  the  less 
would  '»■  the  carbonic  acid  and  carbonic  oxide  produced, 
I  hai  led  him  to  the  question  of  the  experiments  made.  The 
author  confirmed  him  in  the  hope  that  the  employment  of 

palladium  asbestos  would  give  hiin  the  means  of  solving  all 
In-  difficulties  in  connexion  with  the  estimation  of  free 
hydrogen  in  mixtures  of  paraffins,  He  had  notyetsul 
palladium  asbestos  to  treatment  with  mixtures  of  known 
volumes  of  paraffins,  but  ho  found  that  the  author  used  it  in 
the  tube  to  burn  bis  marsh-gas,     If  In-  hopes  were  realised, 

and    this    proved    a    practicable   means  of    ascertaining    the 

amount  of  free  hydrogen,  one  of  the  greatest  difficulties  of 
ga-  analysis  was  solved,  for  it  would  enable  the  analyst  to 
know  the  quantity  of  paraffins  present  With  reference  to 
combustion  products  and  their  character  generally,  he  might 
relate  an  anecdote,  Nol  many  weeks  ago  be  was  in  th.- 
presence  of  a  gentleman  holding  an  official  position  in  the 
gas  industry,     lie  asked  him  what  ho  was  heating  tin   m 

with.        "A    saiiitaia   BtOVe"  was   the  reply,      "  Kill   wh.ic  is 

the  flue  ?"  he  inquired.  The  replj  was  Don'l  von  know!' 
It  is  a  samtaiy   stove,      it    ha~   water  underneath,   which 

absorbs  all  the  products  of  combustion."  "  Hut  what  about 
the  Carbonic  acid     '      "  My  dear  -ir."  said    hi-  friend,  in   the 

greatest   surprise,  "thai  is  absorbed  along  with  the  water." 

That.  0OntinUod  Mil  OStl  r,  '■•  ing  the  po-ili i  a  gl  litlcinan 

who  was  enlightening  the  British  public,  it  was  evident  that 
we  all  did  not  view  combustion  products  in  the  same  light; 

anil  he  feared  therefore  that  such  facts  a-  had  been  brought 

before  them  by  Professor  Lewes  would  be  very  differently 
wil  bj  his  hearers  and  readers. 

Dr.  i '.  l,\  Aldkb  We  on  i  wished  to  .all  attention  to  one 

point.     Among   the  various   form-   ,,l    gas  Stoves    mad.    for 

l sehold    purposes  were  -nine   wherein   the    products   of 

eoinl.ii-ti tune  '  with  strips  or  wires  of  iron 

instead  of  lumps  ol  ttrei  laj  or  asbestos  fibres.  In  such 
cases  'be  nun  became  in  time  coated  with  a  film  of  oxide, 

lleb. id  not  camel   out    many   observations    oi,    the    subject, 


but  such  few  as  he  had  made  led  him  to  believe  that  a  much 
more  perfect  combustion  was  obtained  under  those  circum- 
than  when  the  (lame  was  made  to  play  upon  clay  or 
such  like  bodies.  The  improvement  might  perhaps  be 
attributed  to  a  "  catalytic  "  or  surface  action  of  the  oxide  of 
iron,  analogous  to  that  of  the  platinised  asbestos  in  the  case 
before  them.  He  would  like  also  to  ask,  in  reference  to  the 
column  of  figures  which  appeared  to  the  left  of  the  author 
(see  Table,  p.  Ill),  what  hail  become  of  the  oxygen  which 
was  associated  with  the  nitrogen  in  the  air  which  was  used  to 
bum  the  gas.  In  the  first  three  columns  they  had  from 
73  to  79  parts  of  nitrogen  :  but  the  water  v  apour  and  carbon 

Sec.  present   did  not  contain    the  a unt  of  oxygen 

that  ought  to  have  been  present  associated  therewith.     It 

looked  a-  if  i oxygen  bad  gone  to  one  part  of  the  flame, 

and  less  to  another:  but  there  was  doubtless  some  other 
explanation. 

frofeSSOr  V.  It.  I.KW  BS,  in    reply,  said  that  In-  had  started 

with  a   paper  on  e.i-  analysis,  and  the  discussion,  after 

wandering  lb  rough  the  groves  of  gas  stove  manufacture,  had 
come  hack  to  the  subject  in  an  able  question  by  Dr.  Wright 
on  a  point  which  he  ought  to  have  explained  in  his  paper. 
lb-  would  answer  that  question  first.  In  the  diagram 
referred  to  I  see  Table,  p.  414)  the  oxygen  was  estimated  from 
the  amount  taken  in  the  tube,  and  the  amount  of  D 
belonging  to  that  oxygen  as  air  was  deducted,  so  :i-  to  give 
the  products  of  combustion  without  mixture  with  air.  The 
proposition  of  heating  iron  coated  with  magnetic  oxide  with 
the  flame  appeared  to  him  to  be  reasonable,  but  he  had  had 
no  opportunity  of  judging  of  it  yet.  In  opening  the  discus- 
sion, |)r.  Thorn,-  had  treated  him  very  kindly  ;  bill  hi 
not  help  thinking  that  he  had  dealt  somewhat  harshly  by 
gas  stove  manufacturers.  There  were  several  points  to  be 
considered  in   reference  to  the  manufacture  of  c.a-  stoves, 

The  gas-stove  maker  would  no  doubt  like  to  be  a  public 
tOl  if  In-  could;  but  he  bad  at  the  same  time  to 
make  his  living.  The  public  expected  him  to  give  them  a 
stove  which  would  beat  a  room  to  a  nice  high,  stuffy, 
comfortable  temperature  in  a  short  time;  ami  the  makei 
found  himself  obliged  to  produce  a  stow  which  would 
fulfil  that  condition.  It  was  of  no  consequence  to  him 
Whether  Ins    customer    got  a    headache    or    not.      Ill  order  to 

gas  stove  which  would  give  off  harmless  products  ol 
combustion,  one  must   ii tiiy   tin-  extreme  tip  of  the 

liniiscn  burner;  and  if  one  asked  a  maker  to  make  a  stove 
on  that  principle,  he  would  simply  laugh  at  the  idea.  To 
secure  rapid  heating,  the  body  to  be  heat.  .1  must  he  well 
down  into  the  flame,  and  the  natural  consequence  was  a 
crop   of   noxious    products   given    off    into   the  room  where 

people  did   Hot    know    better    than   to   use   -lli-|i    stoves.        Not   a 

single   stove    was    made    in    which    the    products    could    be 

BllOWed     tO     eSCape.  If      people     were     to     use     gas      stoves 

satisfactorily  they  must  have  absolute  Mutilation,  and  lead 
awn  all  the  products  ot   combustion,  by  pipes  or  otherwise 

Mi.  l'.loinit  had  said  that  he  bail  not  given  any  analvses 
of   the    healing    effect    upon  tlauie     of    refractor*   materials. 

lie  would  remind  him,  however,  that  he  had  not  been  talking 
about  the  products  of  incomplete  combustion  then 

bui    al i    their   analysis.     Hut.  in  fact,  il   did   nol   much 

matter  whi  Iher  on.-  heated  asbestos  or  any  other  material  to 
the  point  of  ignition.     In  mn  case  products  of  ini plete 

Combustion  were  given  off.  though  to  a  different  extent,  the 

percentage  of  products  falling  as  the  temperature  ro 
never  ceasing  entirely.     There  was  no  stove  existing  which 

he  would  Use  and  allow  the  products  to  escape  into  the 
room.  Mr.  I.accy  had  made  an  admirable  leinaik  as  to  the 
limitation  ol  combustion  which  must  take  place  In  such  a 
Vessel  a-  he  had  shown.  Hut  he  bad  pointed  out  ill  the  paper 
thai  that  difficulty  was  strOOglj   in  bis  mind.      .\'c\  crlliel,  ss,  ,| 

Mi.  I.acev  would  consider  the  matter,  he  would  see  that  the 

products  were  not  increased  lo  such  an  extent  as  might  at 
tit  st  sight  appear.  If  one  took  a  flat  -bottom,  d  saucepan 
without  a  id-.    I,. .in. in,  ami  heated  il  with  a  Bunsen  flame, 

on,-  would  have  the  products  of  checked  combustion  making 

a  layer  between  the  saucepan  and  the  flame.     The  produi   - 

would    creep  along  the   bottom   of  the   saucepan,  and  at   no 

tune  would  'b.  \  gel   fai   e igh  awaj  from  if  to  undergo 

combustion.      And   il  would  be  found   that   by  using  a  small 
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flame  in  the  way  he  had  described,  so  as  not  to  till  up  the 
hole  too  much  and  thus  check  the  sticking  in  of  the  oxygen, 
but  leaving  a  free  way  for  it,  then  the  amount  of  interference 
with  the  flame  "was  as  small  as  it  could  well  be.  He  had 
tried  many  methods,  but  none  had  so  well  fulfilled  his 
requirements  as  the  one  he  had  described. 


Meeting  held  on  Monday,  April  20tli,  1891. 


MR.    THOS.   TYRER    IN    THE    CHAIR. 


ON  THE  ADAPTATION  OF  STONEWARE  TO 
CHEMICAL  APPARATUS. 

BY    W.    P.    RIX. 

Introduction  and  Scope  of  Paper. 

It  may  possibly  seem  that  the  subject  I  have  to  bring 
before  you  is  only  cognate  to  the  inquiries  and  researches 
which  usually  occup)'  the  attention  of  this  Society,  and  that 
it  hardly  conies  within  the  scope  of  its  transactions. 

It  must  be  remembered,  however,  that  many  extensive 
chemical  operations  are  possible  only  through  the  important 
development  of  stoneware  apparatus  in  later  times ;  and  we 
cannot  but  conclude  that  the  subject  is  worthy  at  least  of 
some  slight  notice  on  the  part  of  a  society  including  so  large 
a  number  of  chemical  engineers  within  its  ranks. 

It  was  also  in  the  hope  that  something  more  than  passing 
interest  might  result,  that  I  have  attempted  to-night  some 
description  of  the  methods  employed  in  the  production  of 
apparatus  in  this  material. 

An  experience  of  over  20  years  in  connexion  with  Lambeth 
Pottery  has  led  me  to  believe  that  a  considerable  number  of 
chemists  have  but  limited  knowledge  of  these  details. 

The  failure  of  some  in  obtaining  satisfactory  results 
when  erecting  chemical  stoneware  plant  has  sometimes 
arisen  more  from  a  want  of  appreciating  the  requisite  form 
of  construction  than  to  any  inferiority  in  the  material  of 
the  apparatus  set  up. 

Success  in  all  constructive  arts  can  only  be  ensured  by 
studying  closely  the  capabilities  of  the  material  to  be  dealt 
with.  Those  who  minimise  these  difficulties  by  meeting 
the  exigencies  of  the  material,  even  at  the  cost  of  some 
modification  of  the  original  design,  will  succeed  far  better 
than  others  who,  insisting  rigidly  on  some  special  form  or 
arrangement  not  inherently  superior,  add  greatly  to  the 
risk  and  expense  in  producing  the  apparatus.  Undoubtedly 
there  are  many  notable  exceptions,  and  among  those 
connected  with  this  Society  are  a  large  number  whose 
experience  has  already  enabled  them  to  arrive  at  results 
thai  are  examples  of  the  highest  constructive  skill,  and  to 
such  anything  I  may  have  to  say  will  possibly  appear 
somewhat  elementary  and  trifling  in  its  detail. 

If,  however,  the  following  remarks  assist  any  of  my 
fellow  members  in  realising  that  it  is  possible  for  the 
potter  ami  the  chemical  engineer  to  stud)'  the  requirements 
of  modern  science  with  more  intelligent  unity  of  purpose 
than  hitherto,  I  shall  have  accomplished  at  least  one  object 
I  had  in  view. 

It  is  not  within  the  purpose  of  this  paper  to  deal  with 
the  history  and  progress  of  the  manufacture  itself.  It  is 
therefore  only  necessary  to  remark  in  passing  that  although 
for  the  last  century  or  more  Lambeth  has  been  the  seat  of 
the  production  of  salt-glazed  stoneware,  it  is  only  within 
the  last  50  years  that  this  material  has  been  adopted  for 
chemical  apparatus.  It  is  true  that  salt-glazed  wares  at 
one  time  were  largely  made  in  Staffordshire,  but  in  this 
district,  the  manufacture  haviug  been  confined  to  smaller 
domestic  and  ornamental  goods,  finally  died  out  about  50 
years  ago,  and  it  was  left  to  the  Lambeth  potteries  to 
develop  and  improve  the  production  of  strong  and  heat- 
resisting  wares  of  larger  capacity,  and  in  this  way  to  meet 
the  requirements  of  the  chemical  manufacturer.     The  rapid 


extension  of  scientific  research  at  this  time  and  the  astound- 
ing expansion  of  manufactures  based  upon  that  research, 
involved  the  adoption  of  chemical  processes  requiring  the 
use  of  materials  suitable  to  resist  heat  and  acid  and  rapid 
changes  of  temperature.  These  processes  and  the  apparatus 
required  soon  became  more  complicated  and  the  dimensions 
more  extended.  Glass  and  porcelain  were  no  longer 
available  with  increasing  size,  and  in  stoneware  the  manu- 
facturing chemist  found  a  material  well  suited  to  his 
enlarged  operations.  About  the  year  1811  Waters  took 
out  a  patent  for  the  fabrication  of  various  articles  of 
considerable  magnitude  by  moulding.  Some  years  later 
the  Lambeth  potters  commenced  to  give  attention  to  this 
section,  and  among  others  we  find  the  name  of  Green  and 
Singer  engaged  in  the  manufacture.  Messrs.  Doulton  and 
Watts  were  perhaps  among  the  earliest  to  produce  such 
goods  and  did  much  to  develop  the  quality.  In  fact,  so 
much  energy  and  enterprise  was  expended  in  discovering 
suitable  materials  and  enlarging  the  capacity  of  the  vessels 
produced  on  the  wheel,  that  a  practically  new  industry  was 
the  result. 

Lip  to  the  year  1840  about  8  gals,  was  the  limit  of  size — 
as  it  was  the  limit  of  power  over  a  single  lump  of  clay  upon 
the  potter's  wheel.  It  was  a  proud  achievement  when,  later 
on,  100  gals,  capacity  was  reached,  and  a  vessel  of  300  gals, 
for  more  than  a  decade  remained  trv.  3  to  its  description  as 
being  the  largest  stoneware  vessel  in  the  world.  At  the 
present  time,  care  and  experience  has  made  it  possible,  in 
certain  forms,  to  attain  nearly  double  this  capacity, 

A.  Definition. — Stoneware  may  he  defined  as  a  densely 
vitreous  material,  non-absorbent,  and  impervious  to  acids 
and  other  corrosive  compounds.  The  imperviousness  of 
most  other  ware  is  due  only  to  the  glaze,  the  body  itself 
being  absorbent.  Stoneware,  however,  is  vitrified  through- 
out the  entire  mass,  the  glaze  being  merely  added  to  produce 
a  smooth  surface. 

B.  Body. — To  obtain  this  result,  stoneware  is  formed  of 
a  natural  clay,  extremely  plastic,  approximating  to  the 
composition  shown  on  the  diagram  (Table  A.). 


Table 

A. 



1. 

2. 

3. 

i. 

72-23           71-31 

74'12 

20-90 
0-68 
0-38 

S-92 

65-49 

23'25 

■J '54 

Trace 

I    1-78 

20-32 
I'M 

0-08 

i     3-94 

21-28 

i-2.; 

4-72 
I     7-25 

Such  are  the  clays  of  Devonshire  and  Dorsetshire,  which 
are  highly  ptized  for  this  purpose. 

The  vitrifaction  of  the  body  is  produced  by  intense  heat, 
carried  to  a  point  beyond  which  it  is  impossible  to  go  without 
causing  the  entire  collapse  of  the  form  itself.  In  this  respect 
stoneware  differs  from  porcelain  and  china,  the  vitrifaction 
of  which  is  obtained  by  the  addition  of  fusible  materials  to 
the  clay. 

This  fact  is  most  important  in  the  designing  of  stoneware 
plant  for  chemical  purposes,  and  from  it  largely  arises  the 
tendency  to  warpage  and  unequal  contraction,  one  of  the 
greatest  difficulties  with  which  the  stoneware  potter  has  to 
contend.  The  temptation  is  great  to  avoid  extra  risk  at  the 
sacrifice  of  a  highly  impervious  body,  by  reducing  the 
temperature  of  firing  or  merely  continuing  it  for  a  time 
sufficiently  prolonged  to  vitrify  the  surface. 

It  is  hardly  necessary  to  point  out  the  importance  of  this 
complete  vitrifaction  of  chemical  apparatus,  especially  when 
the  same  vessel  is  used  for  various  products,  and  is  thus 
liable  to  absorb  some  portion  of  each  into  its  mass. 

It  is  therefore  necessary  to  obtain  a  cay  which,  though 
maintaining  form  at  high  temperature,  is  sufficiently  fusible 
at  that  heat  to  become  dense  and  impervious  in  body. 
Nevertheless,  it   must  be  plastic  and  easily   formed,  even 
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though  ii  !»•  tempered  with  s:mil  or  other  non-plastic 
rial  to  increase  it-  power  of  giving  up  moisture  in  drying. 
It  must  be  capable  of  allowing  considerable  thickness  for 
strength,  and  \.  I  nol  liable  to  crack  either  in  Bring,  cooling, 
or  during  subsequent  use. 

The  number  of  elays  that  will  answer  all  these  require- 
iii. nt-  i-  very  limited,  though  the  compositions  produced 
from  them  may  l»-  greatly  varied  to  give  prominence  to 
different  qualities  needed  in  the  resulting  wai 

Til,-  compo  such  mixtures  may  be  seen  on  the 


diagram  (  inDie  is.  I. 

Tabli 

H. 

l. 

2. 

70-05 
J8-90 

112 
1-25 

I  have  also  here  specimens  of  bodies  possessing  these 
various  qualities : — 

a.  Suitable  for  heating  ami  cooling  up  to  400°. 

//.  Very  impervious,  but  useful  for  cold  liquors  only. 

..  (  apable  of  resisting  heat,  yet  can  he  made  thick 
without  cracking. 

//    For  boiling  acids  over  fire. 

..  Buitahli Ij  fordrj  materials  heated  to  Ion  redness, 

It  is  here  necessary  t"  remark  that  these  materials  are  in 
no  sense  chemical  compounds,  ami  air  at  besl  carefully 
adjusted  mixtures,  arranged  to  suit  some  special  use  to 
which  ili'-  vessels  an-  to  In-  submitted.  It  must  also  be 
embered  thai  there  exists  no  natural  clay  absolutely 
uniform  in  it-  composition,  Recipes  and  mixtures  have 
therefore  to  l»-  constantly  readjusted  to  maintain  such 
uniformity  in  the  ma--. 

In  proportion  a-  the  clay  is  fusible,  the  resulting  vessel 
will  I..-  more  vitreous  ami  will  Buffer  greater  contraction  in 

tiring.     Tlii nt i ,nt i. .11   i-   often   irregular   from   various 

causes,  and  the  consequent  distortion  can  only  he  obviated 
by  the  admixture  of  ■  certain  amount  of  infusible  material, 
such  a-  Band,  fireclay,  or  ground  burn!  ware.  This  addition 
essentially  reduces  the  contraction  ami  density  but  increases 
ili.-  porosity  ami  the  capacit]  to  withstand  changes  of 
temperature.  The  physical  condition  of  the  materials  them- 
selves ami  the  homogeneous  state  of  the  ma--  before  use  are, 
however,  of  tin-  greatest  importance,  ami  require  long  expe- 
rience in  tliiii  adjustment  It  Ili-  also  been  long  since 
demonstrated  that  thei  advantage  in  allowing  the 

materia]   to   Ii.-   for  a   great    length  of  time  in   it-   mixed 

■  ' tition  before   use,  the  " weathering "   process,  a-  it   is 

termed,  being  often  extended  over  many  months  or  even 
years.  Tin  actual  change  which  takes  place  during  this 
period  has  never  been  incd,  but  the  resulting 

benefit  is  a  well-establishi  ■!  fact. 

C.  Qlaze.  The  body  of  well-burnl  stoneware  being 
almost  impervious,  the  glaze  i-  nol  greatly  needed,  and  in 
some  eases  it  i-  an  actual  hindrance  to  ready  expansion  with 
change  of  temperature.  A  glaze  is,  however,  desirable  for 
many    purposes,   a-    ii    presents   a   smootl  foi 

alumina    ami    eliahl.-    ei\-tal-    ami     |.| ,  I'lpltat.  -  t. .  In-  morr 

easily  detached  from  thi   sui  face, 

[laze  In  im.'  more  vitreous  than  tin-  bod]  of  thi 
tlu-rr  i-  some  difficulty  in  equally  adjusting  the  expansion 
ami  contraction  of  both, and  this  difficulty  i-  much  inci 
when  tlii-  layer  of  glaze  i-  thick,  Here  is  an  instance  in 
which  tin-  contraction  of  tin.  two  air  so  unequal  that  ila. 
first  application  of  heal  ha-  caused  the  vessel  to  rend  in  all 
directions. 

In  tin- inanul.ii  -in.    of  .althi'liw  ale  01    | .lam  it   i,.  usual 

to  tiir  tin-  vessel  previously  to  the  glazing  process  ami  after- 
wards to  dip  into  a  liquid  glaze.  The  slight  porositj  of  the 
ware  at   this   si  the  absorption   ol    -..mi'  of  the 

water  into  the  body  ami  tin  consequent  deposit  ol  a  lay<  i  of 
glazing  material  on  thi 


In  the  case  of  stoneware  it  is  usual  to  omit  the  firsl  or 
"  biscuit  "  firing  ami  to  ;_'laze  the  ware  in  the  clay  -tate  after 
it  is  thoroughly  dry — the  glaze  Doing  adjusted  to  vitrify  at 
the  same  temperature  as  the  body.  The  risk-  of  this 
operation  are,  however,  considerable,  ami  with  the  larger 
vessels  almost  impossible.  It  will  he  seen  that  the  method 
of  salt-glazing  has  peculiar  advantages  over  all  others  for 
this  purpose.  It  i-  intensely  hard,  and  will  scratch  almost 
all  other  glazes.  It  i-  very  thin  and  therefore  does  not 
affect  the  expansion.  It  is  produced  automatically  during 
the  firing  process  ami  thus  all  risk  of  injuring  the  vessel  by 
pouring  or  dipping  of  liquid  glaze  is  obviated. 

By  this  plan  the  vessels  when  fairly  dry  are  placed  in 
position  in  the  kiln,  due  '-are  being  taken  that  each  stands 
on  a  firm  basis,  yet  capable  of  contraction  in  the  burning 
equal  to  the  vessel  it-elf.  After  the  kiln  is  filled,  the 
dorway  i-  bricked  up  ami  the  firing  proceeds  very  gradually 
l.ut  steadily  increasing  in  temperature  and  usually  extending 
vera!  day-. 

When  tli.  greatest  heat  has  been  attained  and  while  the 
whole  contents  of  the  kiln  are  in  a  glowing  condition, 
common  salt  is  ladled  through  small  apertures  provided  on 
the  roof  of  the  kiln.  The  decrepitation  causes  the  salt 
particles  to  lly  into  all  parts  of  the  kiln,  and  these  are 
immediately  vaporised  by  the  great  heat,  being  forthwith 
tnposed.  The  soda  combines  with  the  siuca  of  the 
surface  of  the  ware,  forming  a  highly  vitreous  glaze,  while 
chlorine  and  hydrochloric  arid  are  evolved  in  a  thick  white- 
vapour  from  the  outlet  of  the  kiln. 

The  reaction  i-  a-  follow- ; — 

2  Nad  4    Si(  l;  +   lit  i  -   N.,.(  iSil  I,  +  S  Hi 

By  thi-  process, however, the  penetration  of  the  vapour  to 

the  interior  of  closed  vessels  with  narrow  orifices  is  0DT] 
partial,  and  if  glaze  is  needed  it  must  he  added  to  the 
interior  surface  by  the  liquid  process  previous  to  firi 

It  i-,  ol  course,  desirable  that  thi-  liquid  glaze  should  be 
a-  fr, .  ,l-  |  ossible  from  ingredients  liable  to  he  attacked  by 
acids,  \i  ..  ami  for  thi-  reason  the  ordinary  earthenware 
(.dazes,  which  usually  contain  large  quantities  of  lead  ami 
Borax,  have  especially  to  In-  avoided. 

The  composition  of  glazes  suitable  for  chemical  purposes 
i-  given  on  the  diagram  (Table  (.'■). 

Tjuu  i  ( 


61*81 

1T71 
111.:. 

18-a 

i  in 

Alkalis 

7-1 

0-8» 

1 1.   Formation    -We  have  now  to  consider  the  formation 

of  the    ware    itself.      The   methods    are    \arious,    chicth   the 

following  : — 

1.  Throwing  "II  the  potter'-  wheel. 

2.  Moulding  in  plaster  mould-. 
:t.  Machine  moulding. 

i.  slip  moulding. 

pn  --loll,   a-    ill    pipes. 

i'..   Hu-t  pressing,  a-  in  tiles. 
7.  Plastic  die  pressing. 

in  these  the  simplest  and  mosl  important  i-  that  of — 
l.  Throwing, —  Notwithstanding  it-  simplicity  this  is  one 
of  the  mosl  difficult  of  operations,  ami  cannot  fail  to 
fascinate  all  who  see  it  for  the  tir-t  time,  owing  to  the 
rapidity  with  which  the  revolving  ma--  of  clay  ' 
almost  magic  changes  of  form  by  the  deft  motion  of  the 
potter's  hand  entirely  unaided  by  tools  of  an-,  sort.  Smaller 
vessels  up  t"  6  gala,  or  s  gala,  are  formed  out  of  one  hall 
ol  clay,  hut  in  the  formation  of  large  vessels,  the  man 
being  great  ha-  to  he  manipulated  more  Bteadily  and  with 
much    eaie.   a   long    experience   being   needed    to   obtain 
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complete  uniformity  in  the  tension  of  every  part.  Were  it 
not  for  this  care  the  superincumbent  weight  would  cause 
the  lower  portion  to  collapse.  The  process  is  therefore 
arrested  a  few  hours  at  various  stages  to  allow  the  half- 
formed  vessel  to  stiffen,  and  a  further  quantity  of  clay  is 
afterwards  built  up  and  gradually  shaped  till  the  whole  is 
complete. 

2.  Moulding. — -It  is  obvious  that  only  vessels  which  are 
cylindrical  or  at  least  circular  in  all  their  cross  sections  can 
be  formed  on  the  wheel.  For  other  shapes  moulding  has 
to  be  used.  By  this  plan  thin  layers  of  soft  clay  are 
carefully  laid  and  pressed  into  a  plaster  mould  of  the 
desired  form.  The  mould  may  be  in  separate  parts,  which 
are  then  closed  together  and  the  seams  or  joints  completed 
by  addition  of  clay  at  the  lines  of  juncture.  Some  part  of 
the  moisture  is  absorbed  by  the  porous  plaster,  thus  shrink- 
ing and  hardening  the  vessel,  and  it  can  in  a  few  hours  be 
removed  for  drying. 

3.  Machine  Moulding.  —  A  combination  of  the  two 
processes  of  moulding  and  throwing  has  for  some  time 
been  introduced  in  Staffordshire  in  forming  small  open 
vessels.  The  mould  is  made  to  revolve  rapidly,  and  the 
mass  of  clay  being  thrown  in,  a  forming  profile  mounted 
on  handle  or  radius  is  brought  downward  into  the  mould. 
This  forces  the  clay  up  and  against  the  sides  giving  it  the 
required  thickness.     (See  Fig.  1.) 

Fig.  1. 


The  uses  of  this  method  for  large  vessels  are,  however, 
limited,  and  it  is  to  be  doubted  if  the  evenness  of  tension 
is  as  complete  as  in  thrown  ware.  The  torsion  of  the  clay 
obtained  upon  the  wheel  is  most  effective,  and  this  spiral 
formation  of  the  mass  gives  greats  r  elasticity  to  the  ware  in 
expansion  with  rapid  heating.  In  order  to  illustrate  the 
direction  assumed  by  the  particles  of  clay  in  the  formation 
by  both  methods,  I  have  prepared  examples  in  stratified 
coloured  clays,  from  which  it  is  evident  that  the  movement 
of  the  clay  in  the  two  methods  is  altogether  different, 
torsion  or  welding  of  the  interior  of  the  mass  in  the  case 
of  machine  moulding  be:ug  very  limited. 

4.  Slip  Moulding. — For  small  articles  in  which  extreme 
lightness  is  required,  "  slip  moulding  "  is  resorted  to.  By 
this  plan  the  plaster  mould  is  entirely  closed  except  one 
small  hole,  through  which  clay  about  the  consistency  of 
cream  is  poured  until  the  mould  is  filled.  The  porosity  of 
the  plaster  causes  some  of  the  moisture  of  the  liquid  clay, 
"  or  slip,"  to  be  absorbed,  and  a  small  quantity  adheres 
to  the  walls  of  the  mould.  The  rest  is  poured  out.  In  a 
short  time  the  thin  vessel  resulting  is  stiff  enough  to  be 
removed  for  drying.  This  method  is  chiefly  useful  for 
articles  of  simple  form,  any  details  in  the  mould  being 
rapiflly  worn  away. 

5.  Expression. — This  method  is  so  well  known  in  con- 
nexion with  drain  pipes  that  it  hardly  needs  description. 

The  clay  is  usually  filled  into  a  chamber  which  is  after- 
wards closed  by  a  piston  (see  Fig.  2).  Pressure  on 
this  is  exerted  by  hydraulic,  steam,  or  screw  power,  and 
forces  the  clay  either  laterally  or  vertically  through  an 
orifice  of  any  required  section.  A  great  variety  of  sectional 
form  is  thus  possible,  but  only  articles  with  parallel  sides 
can  obviously  be  produced  by  this  method. 


With  the  introduction  of  improved  machinery  and 
experience  it  has  been  possible  to  turn  out  pipes  of  large 
diameter,  and  at  some  of  Messrs.  Doulton's  works  pipes  of 
3  ft.  diameter,  suitable  for  condensing  towers,  have  for 
some  years  been  successfully  manufactured. 

Fig.  2. 


An  interesting  application  of  this  process  may  be  here 
uoticed  in  the  form  of  spiral  expression.  It  furnishes  a 
method  of  obtaining  a  very  large  condensing  surface,  and 
can  be  applied  in  various  ways. 

So  far,  manufacture  by  expression  seems  simple  enough, 
and  provided  the  section  is  one  which  allows  an  equal 
thickness  of  clay  in  all  parts,  almos1  any  required  form 
can  be  made. 

In  the  case  of  bends  and  curves,  however,  the  matter  is 
not  so  easy.  To  produce  a  bend,  the  cylinder  is  filled  with 
more  clay  on  one  side  than  the  other.  The  flow  of  the  clay 
through  the  die  is  consequently  greater  on  that  side.  The 
workman,  taking  hold  of  the  end  of  the  pipe  as  it  exudes, 
gently    supports   it   in   its    curved  direction   (Fig.  3),  but 

Fig.  3. 


without  force.  In  proportion  to  the  unequal  filling  of  the 
cylinder,  the  angle  of  the  bend  will  be  more  or  less.  It  is, 
however,  difficult  to  regulate  exactly  the  flow  of  the  clay, 
and  there  is  always  a  tendency  in  the  material  to  deviate 
from  its  original  form  in  drying  and  burning.  Correct 
angles  cannot  be  maintained  by  this  plan,  and  if  accuracy  is 
required,  resort  must  be  had  to  moulding. 

The  difficulty  of  making  pipes  of  the  form  of  Fig.  4  is, 
therefore,    greater    than    that    of  Fig.    5   when   accurate 


Fig.  4. 


dimension  of  span  is  wanted.  Thus,  in  the  case  of  long- 
armed  connectors,  though  the  flow  of  gas  in  4  is  easier, 
the  uncertainty  of  dimension  in  5  is  less. 

I  wish  also  here  to  refer  in  passing  to  the  admirable 
system  of  forming  channels  or  half-pipes,  by  the  "  opercular  " 
method  introduced  many  years  ago  by  Sir  Henry  Doulton. 
The  pipe,  as  it  leaves  the  die,  is  partially  severed  on  each 
side  through  its  whole  length.     Sufficient  luass  is,  however, 
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left  uncut  to  allow  the  pipes  to  be  Bred  without  separation. 
\  sharp  tap  after  leaving  the  kiln  splits  the  pipe  into  two 
semi-circutar  channels. 

6.   Plastic  l>  ■    1  in    Draining  Tiles).  —  By 

this  method  the  rough  Blah  of  plastic  clay  is  placed  in  a 
metal  die  or  boi  of  anj  givt  a  form,  and  a  plunger  exactly 
fitting  the  same  is  caused  to  descend  bya  screw.  The  clay, 
unable  to  escape,  is  pressed  tightly  into  the  box,  thus  taking 
its  exact  form     The   |  now  lifted,  and  the  bottom 

be  box,  being  loose,  is  raised  by  a  lever,  so  thai  the 
formed  article  supported  on  it  can  be  carefully  removed. 
(Sea  Fig.  6.) 

Kg.  0. 


j 


1.  In    u,la\..l\i.  nil    POBM  01    mi    VBS8KL  the  following 

]">int-  Bhould  Ik:  noted  : — 

(a.)  The  shapt  should  bt  such  that  if  possible  it  has  a 
suitable  base  to  stand  on  in  drying  and  firing. 

Thus  the  form  shown  at  Figs.  7  or  6  Bhould  he  adopted 
and  not  9.  in  large  vessels,  saj  of  50  gals,  and  np,  forms 
In  ami  11  would  be  almost  impossible. 


pig 


Fig.  3. 


Fig.  8. 


Fig.  10. 


Fig.  11. 

I         I 

(h.)  Theform  should  not  tend  in  collapse.    Thus  form 
Fig.  12  not  13  should  be  adopted. 


7.  liu^t  Pressing. — An  interesting  modification  of  the 
ahove  is  obtained  by  filling  the  box  with  clay  <ln-t  Blightly 
damped,  instead  of  the  phtstic  clay.  With  heavj  pressure 
the  particles  ol  dust  will  adhere,  and  al  one  blow  of  the 
plunger  a  solid  tile  may  be  obtained.  The  shrinkage  and 
warping  are  much  less  bj  this  process,  and  the  accuracy 
of  form,  thei  itet  .  but  thi  bod)  is  fat  more  porous 

ill  in  if  plastic. 

Grinding. — The  mechanical  engineer  who  i-  able  to 
iinn  Ins  metal  to  any  given  size  with  the  accuracy  of  100th 
part  of  mi  inch  knows  none  of  the  disappointment  of  the 
potter.  Fitting  is  the  "  bugbear  "  of  a  pottery.  After  an 
article  is  formed  it  "ill  shrink  nearly  three  quarters  of  un 
im-li  in  evet  y  foot  in  d  rrj  as   much   more  in 

the  Bring.     Hut   van  instances  in   the  drying  and 

■  will  make  a  varying  shrinkage,  and  an  element  of 
uncertainty  is  tlms  introduced,  which  it  is  impossible 
entire!)  to  control,  especially  with  large  vessels  Bred  in  huge 
kilns  at  a  vcrj  high  h  mpi  rature. 

To  obviate  this,  recourse  is  sometimes  bad  to  grinding, 
a-  in  taps  and  pumps.  This  i-  done  after  the  article  le 
completed  bj  mi  rj  and  a  revolving  bed  or  lathe. 

II Mil-Hi.    hardness  "t    the  ware,  however,  makes  the 

plan  difficult  anil  COStlj  - 

It   need   hardlj   !>■•  pointed   out   thai  all  these  methods 
have  theit   own  advanta  cs,  and   it   is  nccessnrj  to  el 
ill.-  method  according  to  the  form 

We  have  next  todevote  our  attention  tos ■  of  the— 

l      Difficulties  of  Manufacture,  as  related  to  the  form 
itself.     The  great   objeel   to  1"    attained    is  uniformi 
t,  nsion  in   drying,  in    Brine,   and    in  I  lia 

other  matters  tend  to  assist   this,  equality  of  thickness  i~ 
perhaps  (he  most  important  for  this  result. 


Fig.  12. 


Fig.  IS. 


(r.)  The  position  of  fittings  should  not  be  made  to 
depend  on  accuracy  of  form  ;  thus,  tin-  con  mot  ions  of  Fig.  1 1 
ma]  become  as  is  through  sinking  in  firing. 


Fig.  it 


Fig.  15. 


,^L._^, 


((/.)  iVor  upon  freedom  from  torsion  /«  wart  as  wiA  a 
gauge  glass  s,„-k.  i  x.  •  Fig  16  I  In  this  case  the 
twist  of  the  clay  through  making;  on  the  wheel  causes  the 
position  ol  the  sockets  to  shift  from  the  perpendicular  in 
the  firing. 

(i  It  must  also  be  noted  that  forms  tin  tun*  on  irli  </ 
and  rut  are  to  bt  avoided:  thus  Fig.  17  would  bo  sure  to 
twist  f s,.,.  i-'i^r .  is),  also  still-head  dip-arm  in  one  pieee 
would  !»■  vcrj  uncertain,  as  in  Fig,  19. 
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Fig.  16. 


Fig.    17. 


Fig.  IS. 


Fig.  19. 


(/.)  Parts  necessarily  made  by  different  methods  have 
different  shrinkages  and  cannot  be  struck  without  risk. 

Thus,  pipes  stuck  inside-  thrown  vessels  are  to  In- 
avoided  on  account  of  both  torsion  and  shrinkage  is  in 
Fig.  20. 

Fie.  20. 


2.  In  Drying. — The  following  should  be  avoided:  — 
(«.)   Unequal  thickness. — The   contraction    takes   place 
more  rapidly  in  the  thinner  parts  and  cracking  results. 

Tims,  a  thin  copper  may  be  suggested  for  economy  of 
fuel  and  easy  expansion,  and  if  this  is  of  large  size 
additional  thickness  of  flange  might  be  asked  for  as 
adding  to  strength,  hut  it  is  necessary  to  avoid  the  unequal 
contraction  caused  by  this  arrangement,  and  substitute 
22  for  21. 


l-'iS.  21. 


Fig.  22. 


(also  do  uot  bolt  through  a  flange  but  outside  it). 

(6.)  Umieeessarg  Width  of  Base. — The  large  diameter 
of  base  should  be  avoided  and  reduced  as  much  as  possible, 
especially  in  large  vessels,  as  the  great  weight  prevents  the 
mass  from  contracting  at  the  bottom  and  cracks  result  in 
drying.     Thus  Fig.  23,  not  24,  should  be  adopted — 


Fig.  23. 


Fig.  24. 


3.  In  Firing.— The  following  should  be  noticed  : — 
(a.)  Projecting    Parts    requiring    support    entail    great 
risk. 

The   whole  kiln  when   at   full  fire  is  in  a  state  of  semi- 
fusion,    and    the   sinking  of   projecting  parts  can    only   be 


avoided  by  most  careful  adjustment  of  clay  supports,  the 
shrinkage  of  which  must  be  precisely  the  same  as  that  of 
the  vessel,  or  cracking  will  ensue.     (See  Fig.  25.) 


Fig.  25. 


m 


(6.)  In  Pipes  great  length  yneans  great  risk. — The 
method  of  placing  in  the  kiln  may  be  either  vertical  or 
horizontal.  In  the  former  the  play  of  fluctuating  fire- 
draughts  direct  on  the  ware  causes  warping.  In  the 
horizontal  setting,  allowance  for  free  contraction  of  length 
is  very  difficult. 

It  would  of  course  be  possible  to  point  out  many  other 
examples  of  undesirable  form,  but  the  principles  of  con- 
struction are  perhaps  already  sufficiently  indicated. 

F.  Connections. — The  efficient  connections  of  chemical 
apparatus  is  a  matter  of  great  importance  to  the  chemical 
engineer.  The  means  being  greatly  varied,  it  may  he  of 
interest  to  note  the  most  important  of  these. 

1.  Butt  and  Collar. — The  chief  difficulty  is  in  packing 
tins  joint,  and  it  is  most  suitable  for  a  run  or  cast  joint, 
a  small  hole  being  left  in  the  collar  for  the  purpose.  It 
is,  however,  very  rigid,  and  a  modification  suitable  for 
many  purposes  at  moderate  temperatures  can  be  arranged 
by  using  an  india-rubber  collar  bound  with  wire. 


Fig.  26. 


Fig.  27. 
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2.  Butt  Socket. — A  very  compact  joint  where  space  is 
confined,  but  the  manufacture  of  the  ware  is  troublesome, 
being  liable  to  warpage  and  chipping  of  the  outer  wall  of 
the  socket  owing  to  the  thinness  of  this  part  of  the  pipe  on 
which  it  has  to  stand  in  drying  and  firing. 

3a.  Butt  Grooved. — This  is  also  open  to  the  same 
objection  of  weakness  in  the  socket  butt.  Hesides  this, 
in  case  of  warping  the  grooves  do  not  coincide  and  a  bad 
joint  results. 

Fig.  28. 


■Ah.  Butt  Grooved  Keyed.— The  groove  may  be  counter- 
sunk, but  this  is  even  more  difficult  in  manufacture  and 
further  weakens  the  butt.  By  leaving  two  small  holes  in 
the  outer  edge  of  the  pipe  a  run  joint  of  great  strength 
and  rigidity  can  be  obtained. 

c 
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I.  Spigot  and  Faucet  is  undoubted!)   the  best  .i'>int  for 
ordinary    purposes    and     cat  ted     by    unskilled 

workmen. 


; 


:■  (Stanford     Pati  al  i  and  6  <  Doulton'f  Patent  i  ai 
useful  modifications  of  the  above  for  purposes  which  do  uol 

require  a  temperature  al 100    I.     The  spigot  and  faucet 

cast  on  and  in  them  a  lining  of  tar  or  asphalt  com- 
position bj  means  -  i  ly  fitting  dies  which  produce 
a  true  spherical  joint,  The  pipes  can  therefore  be  fitted 
together  perfectly  tight  without  luting  or  cement,  yet  are 
-  be  adjusted  to  slight  curves  of  line  and  can  be 
rapidly  removed  it'  necessary. 

c.  The  faucet    is  cylindrical  and  the   spigot    spherical. 
Mnt  can  thus  be   kept    tight  though   the  length  of 
tIi-    run  may  spread  Blightly,  which  is  not  the  case  with 
No.  5. 


Pig.  38. 


... 


7.  Screwed  Socket. — This  can  onlj  be  successfully  applied 
to  connexions  of  small  diameter,  say  up  to  1 J  or  2  in.  It 
should  be  noted  that  the  allowance  for  warpage  must  be 
less  than  the  depth  ol  the  thread,  and  this  is  not  usually 
sufficient  In  target  sizes  fbi  so  vitreous  a  material  as  stone- 
ware.    For  this  reason  also  coarse  threads  are  desirable. 

s.  Taper  and  Fillet   is   onlj    suitable    foi    long    pipes 
used  vertically  and  of  diameters  under  9  in.,  at  thi 
cannot  be  made  tight  if  the  pipes  are  warped. 


Fig.  84. 


Fig.  B5. 


Pa.   Butt   Ground  and   Luted. — This   method  is  chiefly 
applied  to  jointing  ol  stills  and  still-heads. 


Fig.  36. 


Fig.  37. 


'J.  Clay  Lute.—  This  i-  the  usually  accepted  joint  for 
receivers  and  stills,  and  for  all  arrangements  where  rapid 
disconnection  is  required  nothing  can  excel  it.  It  is 
capable  of  easy  adjustment  t"  irregularity  of  level,  and  if 
suitable  luting  is  used  there  is  little  danger  of  litis  falling 
into  the  vessel. 

9b.  Socket  Clay  Lutes  are  preferred  by  some,  but  on 
the  whole  there  is  more  difficulty  in  keeping  ont  the  luting 

by  this  plan. 

10.    Water  Luti    sockets    need  little   explanation.     The 
the  depth,  however,  the  more  risk  of  warped  and  ill- 
fitting  connexions. 


Fig.  38. 


11.  Fillet  and  Groove  is  a  good  serviceable  joint  and  very 
tight  under  pressure  with  india-rubber  rings  in  the  hollow. 
The  flanges  need  to  be  vi  rj  strong  and  the  holts  should  pass 

igh  the  clips  outside  and  not  through  the  flanges. 

12.  Ground  Flange  and  Cnmif. — In  this  case  the  strain 
on  the  flange  is  greatly  reduced  and  india-rubber  fiat 

d  between  the  two  ground  surfaces  which  thus  get  a 
true  bearing  all  over  when  screwed  up.  The  india-rubber 
expands  sufficiently  into  the  groove  to  prevent  it  from 
blowing  out  under  pressure. 


Fig.  40. 


Fie.  4 1 . 
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13.   Butt  Ground  Flanged.-     rhis  patent  joint  (made  1>\ 
Messrs.   Doulton)   is   verj  useful  where  rigiditj    ia  not  an 
on,    The  butt  end-  arc  ground  true  and  the  pipes  held 
together  with  wooden  wedges  and  iron  clam],-. 

14  — 15.  Packed  Gland  Joint  (as  in  pumps').     Tin 

no  explanation,  but   in  all  cases  the   holts    should  he  curried 

outside  the  ware. 

The  greatest  ear,  is  needed  in  screwing  up  holts  with  so 
rigid  a  material  m  stoneware,  and  no  undue  strain  should 
he  thrown  sudden]}  00  any  one  point. 


Fig.  12. 


Fig.  13. 


It  should  be  noted  that  extreme  accuracy  in  jointing, such 
as  is  sometimes  attempted  with  ground  surfaces  and  bolts, 
is  liable  to  defeat   its  own  purpose  by  its  undue  rigidity. 
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Each  joint  being  butt  ground,  no  play  in  position  or  length 
is  possible,  and  the  whole  apparatus,  when  screwed  up, 
becomes  rigid  and  incapable  of  adjustment  to  levels  or  even 
to  the  slight  warping  of  pipes  which  is  inevitable  with  all 
stoneware.  A  more  serious  objection  is  that  no  opportunity 
for  expansion  and  contraction  in  length  is  possible,  and  it  is 
therefore  important  in  all  such  arrangements  that  expansion 
joints  as  shown  at  Fig.  44  should  be  introduced. 

Fig.  44. 


Plan.  Elevation  with  past  Section 

G.  Methods  of  Healing. — The  application  of  heat  to 
stoneware  vessels  requires  considerable  care,  and  successful 
results  in  its  use  depends  much  on  suitable  arrangement. 

The  power  of  conduction  in  stoneware  is  very  limited.  It 
is  needful,  therefore,  to  distribute  any  sudden  change  of 
temperature  over  the  whole  surface  of  the  vessel  as  much  as 
possible.  If  this  is  not  done  the  heat  directed  on  one  portion 
causes  this  to  expand  before  the  transmission  of  the  heat  to 
other  parts  has  taken  place  and  fracture  is  liable  to  ensue. 
For  this  reason  any  method  which  allows  rapid  circulation 
of  the  heat  to  all  parts  is  to  be  preferred.  Therefore  a  steam 
jacket  or  a  water-bath  is  much  better  than  a  sand-bath. 

It  is  true  that  the  latter  allows  of  a  higher  temperature 
being  transmitted  to  the  vessel,  but  the  heating  is  less 
uniform  and  cannot  be  so  readily  diffused  through  the 
sand. 

In  working  with  jacketed  vessels  much  care  is  needed  to 
protect  the  stoneware  from  the  direct  action  of  the  inflowing 
heat,  by  a  "  baffling  "  piece. 

In  cases  where  the  jointing  of  the  vessel  to  the  jacket  is 
by  means  of  a  flange  it  is  necessary  to  remember  that  the 
additional  thickness  at  this  part  prevents  the  equal  expansion. 
Also  that  the  part,  if  any,  above  the  flange  being  generally 
exposed,  and  therefore  colder,  will  not  expand  to  the  same 
extent  in  heating. 

For  these  reasons  the  heat  should  lie  applied  somewhat 
lower  down  in  the  jacket  so  that  the  undue  strain  may  not 
occur  in  the  first  application. 

Some  experiments  were  made  several  years  ago,  in  which 
I  assisted,  under  Coffey's  patent,  when  stoneware  vessels 
were  heated  to  high  temperatures  by  means  of  heavy 
parattin  oils  circulating  in  closed  jackets.  The  results  were 
considered  satisfactory  and  a  temperature  of  520°  F.  was 
obtained  in  the  vessels  without  fracture.  The  oil  itself  was 
worked  up  to  800°  F.  on  leaving  the  furnace.  Considerable 
care,  however,  is  required  to  obtain  oil  free  from  resins 
which  clog  the  pipes,  and  it  is  needless  to  say  that  very 
steady  circulation  has  to  be  maintained  to  prevent  the  oil 
being  overheated. 

Another  method  of  heating  is  by  steam  coils  inserted  in 
the  vessel,  the  heat  being  transmitted  through  the  coil  to 
the  liquid.  If  the  nature  of  the  operation  will  allow  it,  and  a 
suitable  material  can  be  obtained  for  the  coil,  this  plan  is 
very  satisfactory. 

A  more  risky  plan  is  the  introduction  of  steam  into  the 
vessel  itself.  The  concussion  resulting  from  this  arrange- 
ment is  very  liable  to  cause  fracture,  and  every  means 
should  be  taken  to  lessen  the  vibration,  if  it  is  resorted  to. 
The  vessel  may  be  enclosed  in  a  wooden  or  cast-iron  jacket 
and  filled  up  with   cement,  concrete,    loose   sand,    asphalt 


composition,  or  sulphur  and  sand  mixed  in  suitable  pro- 
portions according  to  the  temperature  required. 

The  temperature  which  it  is  possible  to  apply  to  stoneware 
is  only  limited  by  the  fusibility  of  the  material  itself.  Any 
temperature  up  to  this  point  can  be  successfully  used, 
providing  it  can  be  applied  equally  to  all  portions  of  the 
vessel  at  once;  and  also  that  the  application  is  sufficiently 
gradual  to  allow  of  the  penetration  of  the  heat  through  the 
mass  as  well  as  its  action  over  the  surface.  It  is,  however, 
usual  at  the  ordinary  thicknesses  and  by  the  methods  now  in 
use,  to  recommend  the  employment  of  stoneware  up  to  about 
400°  F.  Beyond  this  point  other  bodies  are  to  be  preferred 
and  special  mixtures  need  to  be  introduced  partaking  more 
of  the  nature  of  fireclay  in  their  composition. 

The  capability,  however,  of  rapid  expansion  and  con- 
traction without  cracking  is  a  quality  not  so  easily  obtained. 
It  can  011I3'  be  secured  : — 

1.  By  making  the  material  very  thin,  so  that  there  is  not 
a  great  mass  for  the  heat  to  penetrate. 

2.  By  making  the  body  coarser,  so  that  the  heat  may 
penetrate  more  rapidly. 

3.  By  the  most  careful  annealing  of  the  vessel  during 
firing,  so  that  the  particles  of  the  mass  are  not  in  any  undue 
state  of  tension. 

4.  By  using  such  materials  as  in  themselves  are  liable  to 
comparatively  small  contraction  or  expansion. 

It  is  therefore  only  by  the  consideration  of  each  chemical 
process  according  to  its  requirement  that  the  best  adjust- 
ment of  the  above  methods  can  be  arrived  at.  The  coarser 
the  body,  the  more  porous  the  vessel.  The  thinner  the 
vessel  the  weaker  for  use  and  the  more  risk  of  warping  and 
breakage  in  manufacture.  The  less  the  contraction  of  the 
material,  the  more  friable  the  body  of  the  vessel  itself. 

H.  Pressure  and  Resistance — I  regret  that  the  length  of 
the  present  paper  does  not  permit  of  my  placing  before  you 
to-night  any  important  facts  in  relation  to  this  part  of  the 
subject.  I  hope,  however,  to  have  this  opportunity  on  some 
future  occasion.  Meanwhile  I  wish  to  draw  your  attention 
to  the  following  table,  which  gives  the  result  of  some  few 
materials,  although  not  directly  relating  to  chemical  stone- 
ware. 

It  is,  however,  clear  that  the  variation  in  the  bodies  used 
for  chemical  operations  is  so  considerable  that  no  definite 
information  can  be  tabulated  as  to  the  strength,  this  being 
also  partly  dependent  on  the  thickness  and  form  of  the 
vessels.      (See  Tables  D.,  E.,  F.) 

It  is  important  to  note  that  the  thickness  possible  is 
limited,  and  cannot  be  increased  proportionately  with  the 
size  of  the  vessel.  The  pressure  allowable,  therefore,  rapidly 
diminishes  with  increasing  circumference.  For  this  reason, 
if  practicable,  the  strength  of  large  vessels  should  be 
supplemented  by  the  additional  support  cf  bands  or  jackets, 
and  when  these  can  be  so  arranged  as  to  prevent  the  undue 
expansion  of  the  vessel,  and  also  equalise  the  strain,  in  this 
respect  a  very  important  result  has  been  attained. 

The  comparison  of  the  figures  in  Table  F.,  Xos.  1  and  2, 
shows  that  even  a  partial  support  greatly  increases  the 
stability  of  the  vessel. 

.1.  Special  Apparatus. — It  has  not  been  the  intention  of 
the  present  paper  to  enter  on  so  wide  a  subject  as  the  special 
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application  of  various  constructions  01  to  describe  the  great 
variety  of  forms  in  which  this  material  is  manufactured.  I 
may  perhaps,  however,  be  pardoned  for  bringing  to  your 
tngement  in  evidence  of  the  progress  made, 
and  which  I  think  yon  "ill  allow  is  a  creditable  instance  of 

technical  dim  - ""'•     l   "  l,r  "'. tllL' 

stoneware  acid  force  pump.  Some  years  ago  I  conceived 
the  idea  of  producing  pumps  in  stonewarcand  after  making 
such  modifications  as  experience  Bhowed  t.i  be  necessary, 
we  1,;,,,,  been  able  to  turn  onl  for  some  time  past  acid 
pomps  up  to  6-in.  bore  Buch  as  you  see  beforeyou.  The 
plungers  arc  accurately  ground,  and  the  packing  is  of 
asbestos  or  india-rubber,  as  ma]  be  most  suitable.  The 
valves   arc  of  Btoneware,  and  the  valve  boxes  are   inter- 


igcable,  being  also  removable   without    detaching  the 
pump. 

I  have  also  ventured  to  call  your  attention  to  the  stone- 
ware slabs  for  sectional  acid  tanks.  By  means  of  powerful 
and  accurate  machinery  the  edges  of  these  Blabs  are  ground 
to  a  true  tare,  and  can  be  used  for  lining  tanks  of  other 
materia]  or  bolted  together  with  care  in  a  similar  way  to 
cast  iron.  For  some  purposes  this  Bystem  is  very  useful, 
and  is  the  only  method  under  which  stoneware  can  be 
applied  to  the  manufacture  of  vessels  too  large  h.r  pro- 
ducing in  one  piece.  Much  of  the  bucccss  of  this  plan, 
however,  depends  "ii  the  use  of  suitable  cement  and  con- 
siderable care  in  the  arrangements  fur  bolting  np  the 
structure. 


T.un.i.   1>. — Intkrnai.   Pressure, 
Tei  1.1  1  "tta. 
160  1         I  Glazed  Pipes,  1  in.  diam.,  j  in.  thick,  36  in.  long.     Tested  to  100  lb.  per  sq.  in. 


ting  pressure 201b.      301b.      Wlb.      BOlb.      001b.      711 1 1». 

Number  of  pipes  broken 10  i-r>  H  8  1  0 

entagc.  total  0"2        15'6        ->:;        88-1        W0        M'S 


BOlb. 

Mi  lb. 

05  lb. 

8 

2 

a 

■ 

40-0     1 

Son       pin       tested 
beyond  bunt  M  UN  lb. 


1  11:1.1     E. —  Imi  BUS  .1     I'M  381  ax. 


Stoneware. 

Pressure 

'riii.kni  ss. 

Length. 

ii'  r 
Sq    In. 

Rents 

In. 

in. 

In. 

Lb. 

(  0 

24 

SO 

si 1. 

*    0 

2  i 

35 

1  pipe  burst. 

1    Ii 

-.'i 

IS 

1  pipe  burst. 

I    0 

/   11 

. 

■j  i 

IG 

i 

24 

20 

1  pipe  burst . 

f  1- 

1 

24 

.",11 

i"  pipes  si 1. 

<  12 

1 

24 

20 

1  pipe  burst. 

Lis 

24 

20 

lurst. 

lis 

U 

24 

28 

1  pipe  bui  it. 

1: 

'.'I 

1  pipe  burst. 

24 

30 

3  pipes  burst. 

XaBM    F. —  EXTKBNAl     PRESSURE,       (LONGITUDINAL.) 

Stoneware. 


Thickness. 


Crushing 
Pressure. 


Inchi  s. 

Inches. 

Cwt 

0 

11 

B 

:,n 

> 

I 

02 

■ 

17 

0 

:> 

B21 

12 

1 

1.1 

12 

1 

04 

12 

1 

ill 

I — y — 


1  with  a  hi.  wide         No  !•  Mi. I  with   one-half 

,,i    top    and    bottom      the  circum  rtcd. 

■itrtli.  segmental    blooki 

tides. 

3  , 


lii-.  1  3SION. 

The  (  h  airman  having  invited  discussion  on  the  pa 
Mr.  Davtd  Howard  thanked  the  author  for  hi-  clear 
exposition  of  the  conditions  under  which  Btoneware  chemical 
apparatus  was  produced  which  conditions  ought  to  be 
constantly  home  in  mind  by  the  chemists  who  used  the 
apparatus,  in  order  to  successfully  carrj  out  operations  on 
a  Large  scale.  Few  of  them  were  such  adepts  in  the  Bubjccl 
that  they  would  no)  gather  much  thai  was  useful  from  the 
paper.  One  point  which  came  out  very  death  wai  that 
thej  must  not  insist  Btronglj  on  perfection  of  form  in  -nr\\ 
apparatus,  for  when  secured  ii  was  general!)  at  the  expense 
of  the  quality  of  the  ware.  The  greal  advances  rei 
made  by  potters  in  adapting  the  character  of  their  wares  to 
various  purposes  was  a  striking  illustration  of  the  modern 
development  of  'his  most  ancient  of  manufactures.  Hut  to 
attain  that  end  it  was  essential  that  the  potter  should  be 
fully  informed  as  to  the  uses  t,,  which  his  wares  wen 
applied.  One  result  of  the  reading  of  the  paper  would 
be  i"  puke  chemists  far  more  careful  how  they  applied 
Btoneware  apparatus  to  unexpected  purposes. 

Mr.  W.  Ceowdre  inquired  whether  the  author  had  any 
experience  of  the  use  of  the  acid  pump  exhibited,  in  dealing 
with  sulphuric  acid.     Seeing  that  there  were  several  valves 

in  the  apparatus,  he  woul.l  like  to  know  how  long  the]  might 
be  expected  to  last,  ami  also  whether  the  valve  seats  were 
hi.,  u  in  w.ar  out.  It  se.nu.l  to  him  that  even  if  the  worn- 
oul  valves  could  be  replaced  bj  new  ones  the  leakage  ol  the 
seals  was  likehj  in  cause  trouble.  Again,  in  the 
the  plunger  of  the  pump,  it  hard)]  seemed  possibl 
an\  provision  could  be  made  for  keeping  it  tight  after  it  bad 

begun  to  wear.     He  undentl 1  that  at  present  the  pnmp 

was  principally  used  for  hydrochloric  a.-i.l :  but  it'  Mr.  Hiv 

could  re  ssure  hi n  the  points  be  had  raise, 1  he  thought 

that    the   pump  might    be   used  with  great   advanta 
dealing   with   sulphuric  acid,  and  for  many  other   similar 
purpose  9. 

Mi.  Watson  Smith  agreed  with  Mr. Crowder's  remarks. 

In    I  s7:i.  a  tin  11  with  which  he  was  t 

a  stoneware  hydrochloric  acid  pump,  ami  duringthe  prOOt  BS 

<>t  erection,  part  ni  a  flange,  including  portion  of  a  bolt- 
hole,  was  broken   off   it.     'in   inquiring  whethet    the  pump 

could  be  repaired,  his  firm  was   infon that   1 imenl 

linn  existed  which  would  repaii  the  apparatus  satisfactorily, 
and  thai  consequent!)  it   would  be  necessan  to  buy  a  new 

pUmp.  That      llll]  Cpi  ■lieliee       ll.l       ililll       III       il.piirc 

whether  there  was  at  the  present  time  any  effective  material 
for  cementing  togt  thi  1  tin  parts  of  stoneware  apparatus  foe 
chemical  usee  li  not,  was  11  possible  to  obtain  new 
portions  of  such  a  composite  piece  ol  apparatus  as 
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pump,  for  example,  to  replace  those  portions  which  might 
lie  slightly  hrokeu,  so  as  to  avoid  the  expense  of 
repurchasing  a  whole  pump  or  other  apparatus  ? 


Mr.  G.  1).  MacIndoe  wished  to  know  what  amount  of 
pressure  the  acid  pump  might  be  relied  upon  to  stand. 
Pressures  of  40  to  50  lb.  were  common  in  dealing  with 
acids.     Would  the  pump  shown  stand  a  pressure  of  80  lb.  ? 

Mr.  W.  P.  Rix,  in  reply,  said  that  great  progress  had  been 
made  since  1873  in  the  manufacture  of  such  apparatus  as 
the  acid  pump  shown,  its  whole  arrangement  having  been 
entirely  remodelled  to  meet  the  difficulties  which  experience 
had  shown  to  arise.  The  pump  now  stood  on  its  own  base, 
and  as  the  body  was  not  now  cylindrical  in  form,  like  the 
pipes  exhibited,  it  could  easily  be  bolted  to  any  suitable 
foundation.  The  valve  boxes  were  now  made  interchange- 
able, and  formed  no  portion  of  the  pump  itself.  It  was 
also  possible  to  grind  the  valves  with  emery,  and  fit  them  on 
the  spot.  With  regard  to  the  leakage  or  breakage  of  the 
valve  seats,  he  could  assure  Mr.  Crowder  that  they  were  now 
made  sufficiently  strong  to  bear  any  strain  that  was  likely  to 
be  put  upon  them.  With  respect  to  the  breaking  of  flanges, 
he  had  already  pointed  out  that  extreme  care  was  necessary 
in  bolting  stoneware.  It  being  absolutely  rigid,  more  rigid 
even  than  cast  iron,  unless  the  bolts  were  carefully  screwed 
up  all  round,  so  as  to  avoid  any  undue  pressure  on  one  part, 
fractures  would  occur.  Such  breakages  were  generally  due 
to  the  fact  that  the  workmen  were  accustomed  to  deal  only 
with  metal  apparatus,  and  forgot  the  extra  care  that  was 
required  in  the  case  of  stoneware.  With  regard  to 
Mr.  t'rowder's  question  as  to  the  arrangement  of  the 
plunger,  he  would  point  out  that  it  was  ground  only  into  the 
stuffing  gland,  and  not  into  the  barrel,  a  small  space  being 
allowed  between.  The  strain  thus  fell  only  on  the  packing, 
which  could  be  renewed.  If,  however,  the  stuffing  gland 
became  worn,  all  that  was  necessary  was  to  send  it  to  he 
ground  to  a  new  plunger.  The  question  of  the  pressure  to 
be  put  on  such  a  pump  was,  of  course,  of  great  importance. 
In  the  case  of  the  6-iu.  pump,  the  pressure  on  the  valve 
box  cover  was  considerable,  and  there  was  need  of  great 
caution  in  using  high  pressures ;  but  there  was  no  such 
difficulty  in  pumps  up  to  4  inches.  In  pumping  such  a 
dense  liquid  as  sulphuric  acid  it  would  not  be  possible  to 
attain  so  high  a  pressure  as  in  dealing  with  hydrochloric 
acid.  They  were  accustomed  to  test  their  acid  pumps 
up  to  35  lb.  to  the  square  inch  when  required,  but  he 
would  not  like  to  undertake  a  pressure  much  above  20  lb. 
unless  it  were  specified,  in  which  case  the  valves  and  other 
parts  would  have  to  be  made  extra  strong  for  the  purpose, 
lint  for  ordinary  purposes,  and  with  pressure  up  to  25  lb., 
there  should  be  no  difficulty  in  using  these  pumps.  He 
trusted  that  the  explanations  lu-  had  given  would  be 
sufficient,  and  that  an  examination  of  the  pump  by  the 
members  would  convince  them  that  it  was  a  useful  and 
efficient  apparatus. 


TANNING  BY  THE  AID  OF  ELECTRICITY. 

11V    I)U.    S.    UIDEAL,    F.I.C.,    F.C.S.,    ANI>    A.    1'.    TROTTER,    B.A., 
A.M. U.K.,    A.l.K.E. 

The  slow  rate  at  which  a  hide  is  converted  into  leather  in 
the  ordinary  process  of  tanning  has  induced  many  inventors 
to  devise  methods  by  which  the  chemical  change  might  be 
accelerated  without  deterioration  of  the  quality  of  the  leather 
produced,  but  the  want  of  any  definite  knowledge  as  to  the 
precise  nature  of  the  interaction  which  takes  place  between 
the  gelatin  of  the  raw  hide  and  the  various  tannins  employed 
in  this  industry  has  been  a  serious  obstacle  in  the  develop- 
ment of  these  methods,  and  many  of  the  proposals  after 
having  been  tried  on  a  small  scale  have  been  abandoned  in 
favour  of  the  old  and  slow  process.  It  is  necessary  to  refer 
to  some  of  these  proposals  in  order  to  understand  the 
position  of  the  industry  a  few  years  ago,  when  the  first 
important  steps  towards  the  employment  of  electrical  energy 
for  hastening  the  tanning  process  took  place. 


One  of  the  earliest  patents  for  accelerating  the  process  of 
tanning  by  mechanical  methods  is  that  of  Francis  G. 
Spilsbury  of  Walsall,  Staffordshire,  and  is  dated  1823.  He 
used  oblong  frames  of  wood  and  stretched  the  hides  on 
these,  placing  a  frame  between  and  thus  forming  a  vessel, 
having  stretched  hides  for  its  sides.  Into  this  vessel  the 
tanning  liquor  was  run  through  a  pipe  from  an  elevated 
tank,  pressure  being  regulated  by  the  hydrostatic  head. 
The  hides  became  distended  and  the  liquor  oozed  out  forming 
drops  like  dew.  By  this  process  it  is  said  that  the  hides 
could  be  tanned  in  six  weeks,  or  in  some  cases  in  eight  or 
nine  days,  instead  of  a  year.  The  process  was  abandoned, 
owiug  to  the  trouble  entailed  in  closing  any  holes  or  tc:ir> 
in  the  hides  and  the  considerable  waste  caused  by  cutting 
the  hides  to  fit  the  frames.  Another  early  invention  for 
hastening  tanning  was  that  of  T.  .1.  Knowles,  who  employed 
an  air-tight  vat.  The  hides  were  suspended  in  the  liquor 
from  hooks  at  regular  intervals,  and  were  provided  with 
leaden  weights  to  keep  them  uniformly  stretched.  The 
air  was  exhausted  by  a  pump,  and  after  an  interval  the 
liquor  also  was  removed  and  the  air  admitted.  This  process 
was  repeated  until  the  tanning  was  accomplished. 

( me  of  the  first  applications  of  mechanical  motion  was 
that  of  W.  Brown,  of  Xew  York,  who  employed  a  reel  or 
cylinder,  composed  of  two  heads  and  a  number  of  longitu- 
dinal bars  witli  pins  on  the  outer  surface  on  which  the  hides 
were  fastened.  He  also  threw  them  loose  into  the  cylinders, 
which  were  slowly  rotated  by  means  of  ratchet  gear.  In 
America,  a  rocking  bar  was  used,  the  hides  hanging  from  it 
and  alternately  dipped  into  the  liquor  aud  withdrawn  from 
it.  A  modification  of  this  consisted  of  a  frame  moving  up 
aud  down,  dipping  the  hides  in  the  vat.  These  and  other 
mechanical  methods  were  used  for  the  simple  purpose  of 
obtaining  a  continually  fresh  application  of  the  tanning 
liquor  to  the  surface  of  the  leather,  instead  of  the  ordinary 
daily  handling  of  the  hides.  These  mechanical  processes 
may  be  broadly  divided  into  two  classes  :  those  in  which 
tile  hides  are  allowed  to  hang  or  art  stretched  on  frames, 
and  those  in  which  they  are  rolled  or  churned  loose,  in  bulk. 
In  the  former  class,  the  stirring  of  the  liquid  is  practically  as 
efficient  as  in  the  latter,  but  there  is  no  tendency  to  remove 
the  soluble  or  soft  gelatin  and  albumen  by  kneading  and 
churning,  and  the  hides  being  always  surrounded  by  the 
liquor,  the  tannage  proceeds  uniformly  in  everv  part. 

So  far,  the  mechanical  processes  are  designed  for  an 
obvious  purpose,  but  when  we  come  to  the  application  of 
electricity  to  tanning,  we  find  that  the  inventors  are  "roping 
in  the  dark,  using  a  powerful  operator,  but  with  no  rational 
principle  or  motive.  The  only  a  priori  reasons  for  applying 
an  electric  current  to  a  hide  in  a  tan  pit  are,  that  some 
electrolytic  action  may  liberate  some  tanning  agent  in  a 
nascent  state,  ami  that  dialysis  is  accelerated  by  the  passage 
of  a  current,  and  that  there  is  a  relation  between  osmesis 
and  electrolysis. 

As  early  as  1849  a  tanner  named  Crosse  proposed  to 
utilise  "  electricity  or  galvanism  for  tanning  purposes." 
The  electrodes  consisted  of  sheets  of  zinc  and  lead,  immersed 
in  an  ordinary  tan-pit  in  which  water  and  the  hides  were 
placed,  bark  or  other  tanning  material  being  added  from 
time  to  time,  after  the  skins  had  been  subjected  to  this 
action  for  some  days.  Ward,  in  Lancashire,  some  years 
later,  passed  a  current  of  electricity  through  the  tanning 
liquor  in  ordinary  tan-pits.  In  1861  Kebu  made  several 
experiments  on  electrical  tannage,  employing  various 
metallic  salts  as  well  as  ordinary  liquors  in  his  pits.  In 
1874  de  Mertens,  of  St.  Petersburg,  turned  his  attention  to 
the  subject,  and  has  for  some  years  adopted  in  nearly  GOO 
pits  the  following  plan  of  electric  tanning.  A  layer  of 
carbon  connected  with  the  positive  pole  of  a  dynamo  is 
placed  at  the  bottom  of  each  vat  and  it  is  then  filled  with 
the  alternate  layers  of  moist  skin  and  tan,  a  plate  of  zinc 
forming  the  negative  pole  at  the  top  of  the  pit. 

In  1876  Lucier  Gaulard,  and  Kresser  proposed  another 
process  in  which  they  used  two  parallel  plates  of  carbon, 
and  immersed  the  hides  between  them  in  tanning  liquor, 
passing  a  continuous  current  of  electricity  through  from 
plate  to  plate.  Leather  made  by  this  process  was.exhibitcd 
in  London  in  18S3.  The  process  of  Laudin  and  Abom  has 
been  worked  for  more  than  two  years   in   the  tanyard  of 
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Messrs.  \  elson  oi  Norrkoping,  in  Sweden.  Here, the  hides 
are   attached   to   woodei  and  are  placed  in  a  pit. 

trodes  are  provided,  and  an  alternating 
current  i-  passed. 

A  simple  combination  of  motion  and  electrical  t  r. 
was  patented  in  France  by  Worms  and  Hair  in  ls>7  (this 
Journal,  l**s.  44,  587),  and  consists  of  a  large  dram, 
gome  11  ft  in  diameter,  mounted  on  a  horizontal  shaft  and 
fffled  one-third  full  of  tanning  liquor,  together  with  some 
turpentine,  ami  in  this  half  a  ton  of  hides  are  placed  loose 
in  hulk.  The  drum  is  set  in  motion  by  steam  power,  ami  a 
current  of  about  10  amperes  is  passed  through  the  i 
1,\  meant  ol      ppei  placed  on  the  interior  surface 

of  the  ends  of  the  drum.  Nicholson  ami  Palmer  (Eng. 
Pat.  9776,  1889)   have  also  described  a  similar  process,  m 

wliieli    the   hide-    ale    suspended    on    the    positive    elei 

within  tin-  rotating  drum,  ami  the  current  of  electricity  is 
caused  to  flow  mainly  through  tin-  hides, 

Another   distinct    process    i--   to    he    found    in  the   (iroth 
system  of  tanning  (this  Journal,  18G  ption  of  some 

of  our  experiments  on  which  forms  the  subject  of  the 
present  communication,     in  Groth's  apparatus  thei 

combination  of  motion  ami  electrical  treatment,  hut  the 
motion  is  of  such  a  nature  that  the  hides  being  left  stretehud 

and  suspended  in  the  liquor,  are  not  churned  about  or 
nibbed  one  on  the  other  a-  in  Worms  and  Bale's  pi 

1  he  two  practical  forms  in  which  Groth's  invention  has 

been  worked  at  the  Grange  Works,  Bermondsi 

round  vat  containing  a  revolving  frame  carrying  the  hides, 

and  secondly,  a  rectangular  tank  in  which  a  simiku  frame  is 

carried  to  and  fro,  running   on  wheels,  and    moved   by  a 

crank.    One  of  tl"  its  placed  at  our  disposal  was 

7  ft.   '■'■  in.  in   diametei  i  in.   deep.     The   cubic 

contents  were  thus    about    315    cub.    ft.  or   nearly   2,000 

gallons.    The  sectional  area   in  a  vertical    plane  i-   about 

,     ft.,  the  BU]  plan   is   42   sq.    ft.     A 

central  shaft    turns   in  and  is   driven   by 

bevel  gear,  the  arrangement  being  precisely  like  a  brewer's 

mash  inn.     Wooden  arms  are  attached  to  the  shaft   and 

iMni  cross   pieces.     These  are  provided  with  a  numbei   of 

\\  means  of  which  the  hides  are  hung  vertically, 

al t   an  inch  apart,   all  the  metal  work  in  contact  with 

the  liquor  being  brass  or  copper. 

I  la  nodes  a,,  placed  against  the  Bides  of  the  vat 
consist  of  strips  of  copper  arranged  gridiron  Fashion.     Four 
snips  i  ft.  :i  in.  lone  by  -  in.  wide  are  placed  8  in.  apart, 

and  air  c acted  at  the  top  and  at  the  bottom  by 

similar  width.  The  whole  surface  exposed  is  therefore 
about  I  Bq.  ft.  Experiments  win-  also  carried  out  in  a 
rectangular   vat    in  which    the    hides  were  moved  hack-wards 

and  forwards  longitudinally. 

Tin'   tanning   liquors  were  made  of  the  usual  materials, 

ami  during    the  tannage   were  strengthened    from  time  to 

time   in   the   usual   way,  and  the  hides  were  prepared  for 

tanning    by  limine,   nnhairing,    fleshing,  and  colouring   as 

sed  b\  most  tan: 

The  current  was  varied  in  dif  i    periments  aci 

io  the  nature  of  the  hides  and  strength  of  liquor.  This 
is  important  in  order  to  obtain  satisfactory  results.  Pre- 
viously io  our  investigation  a  -eras  ,,f  experiments,  in 
which   tie     current    raried    from    1    to   30    amperes,   was 

employed;     best      I.  -nil-     Were      obtained    with      the      weak 

ami  thi  considerable  loss  ,■„,.  1,,  electrolytic 
action  when  a  greater  current  was  employed,  was  thereby 
avoided.     With  a  current  from  1 '  to  1  ampi  <>  -,  the  density 

is  from  '875  to  1  amper  I    of  electrode,  and   fr 

imp!  o   pi  1  sq.  ft.  of  transverse  sectional  area  of  the 
contents  of  the  vat  to  pi  r  sq,  ft. 

Far  current!   from    1  ■■'■   up  to   2-8   amperes,  il 
resistance  of  the  liquor  al   9   1  .,  sp.  gr,   l-oi,  ex] 
for  convenience,  in  ohms,  was  8"7.     'in  onotl 
at  7   C,  sp.  gr.  1*019,  the  resistance  was  7-7   ohms,  with 
•_'-:i  amperes,     in  each  case  the  resistance  was  measured  by 
observing  the  current  and  tie   volts  between  the   electrodes. 
'IIm  quotient  gives  the  sum  of  the  olnuic   resistance  ami  of 
the  polarisation,     Exploration  of   the  vat  bj   means  of  a 
movable  electrode  showed  that  the  How  of  current  was  vary 
'ini. 


In  our  earlier  experiments  the  current  and  voltage  were 
observed, the  vat  being  full  of  tanning  liquor  up  to  a  certain 
mark.  The  hides  were  then  put  in,  displacing  a  certain 
quantity  of  liquor.  This  was  removed  until  it  stood  at  the 
same  mark  as  before,  ami  the  resistance  was  again  deter- 
mined. The  results  obtained  in  this  way,  however,  did 
us  any  very  definite  information  as  to  the  variation 
in  the  resistance  of  the  hides  during  their  conversion   into 

leather,  hut  were  sufficient  to  show  that  the  hides  when  just 

immersed  did  not  offer  any  material  additional  resistance  to 
the  electric  current.     Arrhenius  (II.  A.  Electrolysis  Report, 

15)  has    previou-ly   pointed   out    that    the    resistance 
lined  gelatin  is  not  different  from  that  of  gelatin 

solution. 

A  more    careful  and  accurate  series  of  observations   were 
subsequently  mad.-   on   the   e!  nice  of   the 

tannine    solution,   from    which    the    following    curves    were 
obtained. 

The  temperature  coefficient  was,  as  might   he  exi 
negative.      The  resistance  decreased  ".1  (dim  for  a 

ut.  at  16  C.,  falling  from  7.">  ohms  per 

cubic  inch  at  -  59  ohms  per  cubic   inch    at    86     1 

The  liquor  was  a  strong  solution  containing  4*25  per  cent, 
of  tannin,  obtained  from  mimosa  hark  and  gambier,  suob 
as  was  employed  during  the  later  stages  of  the  tannage. 
The  same  sample  was  tcsud  for  the  purpose  of  ascertaining 
the  true  ohmie  resistance  ami  the  fall  of  volts  due  to  polari- 
sation with  different  current  densities  on  the  el.. 
The  resistance  of  the  given  sample  of  the  liquor  at  B  ■;,   c 

was  B2  oh, us  p,i  cubic  inch — 1  1  1/  where   1/  is  the  deiisit\    [p 

amperes  per  square  foot  of  electrode.    This  is  shown  by  the 
straight  falling  line  in  Fig.  1 — 

11  =  82  -  11  d 

The  voltage  lost  ai  the  surface  of  tho  electrode  is  not  so 
simple  a  quantity,     li  tends  to  a  minimum  of  1*4  volts  foi 

a  mini  1 111 1  in  current,  and  the  two  following  empirical  formula 

closely    approximate  Io  the  Observed  CUrVB— 


VoltS        ! 

or  =  r 


1       15  ./'■■ 
4  +  "194  </   , 


"lei.    </   is   the   density  of  current   in  amp,' res    p,i    square 
foot.      This  is  shown  b)   the  rising  curve  on  Fig,  1. 

Fig.  1. 
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A  third  series  of  test-  were  made  0.  determine  the 
change  of  resistance  produced  by  diluting  the  liquor  with 
water. 

Tin'  curve  of  th.  results  oi  the  observations,  shown  in 
Fig.  2  by  the  dotted  curve,  which  evidently  hear,  a  strong 
resemblance  to  a  rectangular  hyperbola,  and  on  anal\ 
h\  plot, iua  th,  relation  of  tlic  product  of  ihe  resistance 
into  the  strength,  with  the  strength  (taking  the  normal 
strong  liquor  of  t* 25  per  cent,  of  tannin  as  lorn  the  result 
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is  a  straight  line,  shown  on  the  diagram,  the  slope  of  which 
is  G3,  and  it  cuts  the  axis  of  the  abscissa;  at  1200.  The 
curve  is,  therefore,  a  rectangular  hyperbola,  that  is  to  say, 
the  resistance  is  Inversely  proportional  to  the  strength  of  the 
liquor  plus  the  resistance  to  which  the  curve  is  asymptotic, 
that  is,  the  resistance  of  the  saturated  solution  per  cubic 
inch  would  be   63  ohms  per  cubic   inch.     The  formula  is 

therefore    r  =   -  -   +  63  where    s   is  the   strength   of  the 
s  ^ 

liquor  per  cent.,  100  being  the  normal  solution  referred  to. 

Fig.  2. 
Variation  of  Resistance  with  Strength  ok  Liquids. 
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With  the  view  of  ascertaining  whether  the  mechanical 
stirring  of  the  liquor  had  any  oxidising  or  other  effect  upon 
the  liquor,  a  vat  was  tilled,  and  the  frame  was  kept  rotating 
as  in  ordinary  work,  but  without  any  hides,  for  24  hours. 
Analyses  of  the  liquor  before  and  after  this  treatment  gave 
identical  results  as  far  as  the  practical  point  of  the  per- 
centage of  tannin  is  concerned,  thus  showing  that  the 
stirring  has  no  effect  other  than  that  of  continually  bringing 
fresh  liquor  to  act  on  the  surface  of  the  hides.  A  similar 
experiment  was  made  to  determine  the  effect  of  passing  an 
electric  current  of  ordinary  working  strength  for  9  hours 
through  the  vat  simultaneously  with  the  motion  of  the  frame. 
At  the  end  of  the  experiment  the  liquor  contained  the  same 
percentage  of  tannin.  This  result  was  to  be  expected,  as 
the. electrical  power  is  remarkably  small  and  the  current 
density  iu  the  liquor  is  far  below  that  of  any  ordinary 
electrolytic  operation.  Taking  the  mean  volts  and  amperes 
of   the    second    test    already    mentioned,    and    deducting 

1  •  6  volts  for  polarisation,  we  have  36 '8  watts  expended  in 
the  liquor.  It  is  obvious  that  this  very  small  power,  about 
J*  of  a  horse  power,  can  have  but  little  effect  on  2,000 
gallons  of  liquor.  The  electrolytic  effect  is  negligible  when 
such    weak    currents    are    employed,   since   a   current    of 

2  amperes  will  only  liberate  from  water  •  075  grm.  of  hydrogen 
and  •  6  grm.  of  oxygen  per  hour,  orduringthe  whole  process 
considerably  less  than  10  gnus,  of  hydrogen  would  be 
evolved. 

In  our  earlier  chemical  experiments  with  this  process,  our 
efforts  were  directed  towards  establishing  the  rate  at  which 
the  tannin  is  taken  up  by  the  hides  with  and  without  the 
use  of  motion  and  an  electric  current.  It  was  also  of 
interest  to  determine  whether  the  rate  of  tannage  in  the 
circular  vats,  in  which  the  hides  were  suspended  on  a 
rotating  frame,  was  similar  to  that  obtained  when  a  square 
vat  was  employed,  and  the  hides  suspended  on  a  frame  to 
which  a  reciprocating  motion  was  imparted  as  already 
described. 

Iu  these  first  experiments  the  rate  of  tannage  was 
determined  by  noting  the  loss  of  tannin  from  the  liquor 
after  given  intervals  of  time,  and  from  the  data  so  obtained 
calculating  the  average  rate  of  loss  per  hour  from  the 
liquor. 

The  following  table  summarises  the  results  obtained  in 
three  complete  tannages  in  which  the  process  was  discon- 
tinued at  night,  so  that  the  electrical  current  and  motion 
was  only  applied  to  the  experimental  vat  for  from  six  to 
eight  hours  per  diem  : — 


Table  I. 


Experiment. 


Loss  of  Tannin  per  Hour  per 
10,000  Parts  of  Liquor. 


Day.— 

With  Motion 
and  Electricity. 


Night.— 
Without  Motion 
and  Electricity. 


Circular  vat  1, 1,600  gallons...  '62 

Circular  vat  2.  2,400  gallons. . .  "618 

Reciprocating  vat "583 


•344 
•349 
•3SS 


The  experiment  in  the  circular  vat  1  extended  over  a  period 
of  26  days,  during  which  time  the  machine  was  in  motion 
for  1G7  hours,  and  a  current  of  electricity  applied  for 
98  hours  to  the  20  butts  tanned  iu  this  experiment. 

The  second  experiment  in  vat  2  lasted  for  33  days, 
during  209  hours  of  which  the  hides,  3<i  in  number,  were  in 
motion  and  a  current  of  electricity  passed  for  115  hours. 

In  the  reciprocating  vat  40  bellies  and  20  shoulders  wen 
in  the  liquor  for  27  days,  the  machine  was  in  motion  for 
181  hours,  and  a  current  of  electricity  simultaneously  applied 
for  82  hours.  In  each  experiment  the  hides  were  com- 
pletely tanned  when  they  were  taken  out  of  the  vat,  and 
when  finished  were  reported  to  be  leather  of  excellent 
quality. 

Daily  temperature  readings  of  the  liquor  were  taken,  but 
on  no  occasion  was  the  temperature  markedly  different  from 
that  of  the  surrounding  air,  15°  C.  being  the  highest  reading 
recorded,  and  on  some  days  the  liquor  being  as  low  a-  :<    ('. 

The  following  table  gives  the  actual  experimental  numbers 
obtained  in  the  second  of  the  above  tannages,  from  which 
the  average  numbers  given  in  Table  I.  for  this  experiment 
were  obtained. 

Table  II. 
Circvlar  Vat  2. 


Strength  of  Liquor  in  parts 
per  10,000. 


Machine 
Started. 


Machine 
Stopped. 


No.  of 
Hours. 


Total 
Decrease 
per  10,000. 


Decrease 

per  Hour 

per  10, i. 


A.  With  Electricity  and  Motion.    Day. 

:i2'^ 

69-4 

5 

3-4 

■lis 

93-8 

90'0 

7 

3-S 

•54 

84*6 

S1-2 

5-5 

3-4 

'618 

139-2 

131 -15 

S 

5-OS 

•03 

127 -s 

123-05 

8 

4-75 

•593 

Average  "612  parts  per  hour  per  10,000. 


B. 

Night,  at  Rest. 

89-4 

84"4 

14 

5- 

■357 

99-4 

93-8 

15 

5-6 

•373 

90-0 

84-0 

It 

5-4 

•885 

105-6 

100'2 

14 

4-4 

•38 

1*5 -8 

129-6 

14 

VI 

•3 

2S2-2 

268*8 

45 

13-98 

'304 

Average  '349  parts  per  hour  per  10,000. 


The  concordant  nature  of  the  above  figures,  as  well  as 
similar  ones  obtained  in  the  other  two  experiments  mentioned 
in  Table  I.  at  first  led  us  to  imagine  that  the  hastening  due 
to  the  combined  action  of   motion  and   the  electric  current 
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was  expressed  by  these  numbers.  Farther  experiments  to 
be  referred  to  later,  however,  proved  to  as  that  the  rate  of 

absorption  at  night,  after  the  action  of  tl lectric  current 

had  been  continued  for  some  hoars  during  tin-  day,  was 
much  greater  than  thai  observed  when  the  hides  had  not 
previously  be  this  influence ;  in  other  words, 

the  increased  rate  of  absorption  continued  after  the  machine 
opped  and  the  current  was  switched  oil.     This  effect 
ma]  in  all  probability  be  attributed  to  the  fact  that  as  the  hides 
pass  through  the   liquor,  thi  the   -kins  become 

ded  and  thus  facilitate  the  passage  <>f  the  liquor 
through  tin-  bides,  which  remain  in  this  distended  state 
fur  some  time  after  they  are  brought  to  rest  and  the 
electric  current  cut  off.  Winn  the  machine  is  at  work 
the  hastening  is  further  increased  by  the  motion  of  the 
hides  in  the  liquor  augmenting  the  frequet  ntacl 

of  the  tannin  molecules  with  uncombined  gelatin,  and  when 
the  Liirr.nt  is  passing  a  further  hastening  is  no  doubt  due 
to  tin-  increased  motion  of  the  tannin  molecules  through 
the  li'incir  which  Buch  current  imparts  to  them  and  its 
disposition   on   the   suspended   hide.     An   endeavour   was 

also  made  to  trace  tl hange  taking  place  in  the  hides 

daring  the  absorption  of  the  tannin,  and  from  the  series 
ol  numbers  obtained  it  was  noticed  thai  the  percentagi 
water  present  in  the  well-drained  hide  gradual!]  diminished 
a-  the  tannage  became  more  complete  ;  the  fleshed  hide 
containing  approximately  77  per  cent,  oi  water  and  the 
leather  as  taken  out  from  the  val  from  45  55  per  cent, 
ording  to  the  part  of  the  -Kin  examined.  A.  gradual 
increase  in  the  specific  gravity  of  the  dried  skin  was  noticed, 
1*062  bring  the  lowest  and  1*119  the  highest  ape 
gravity  obtained.  Samples  of  the  leather  obtained  in  these 
three  experiments  were  subsequently  testi  d  by  the  Kjeldahl 
process  and  nitrogen  contents  ranging  from  7*35  to  6*99 
were  obtained.  Very  little  is  apparently  known  as  to  tin- 
nitrogen  contents  of  finished  leathers,  and  although  Bottingei 

(Ann.  244,  229)  has  shown  thai  tl"-  i pound  of  gelatin 

with  oak  bark  tannin  contains  9  I  pel  cent  nitrogen,  and 
oak  bark  tanned  leather  from  9*03-  -9*24  percent.,  he  has 
pointed  out  that  both  ol   these  bodies  are  decomposed  on 

heating  with  water,  yielding  a  soluble  c ipound  of  greater 

nitrogen  content  and  an  insoluble  body  containing  only  7*79 
per  cent,  nitrogen  in  the  former  case  and  6*17  per  cent,  in 
the  latter. 

Ii  i-  obvious  that  if  the  nitrogen  content  of  a  leathei  ran 
be  regarded  as  an  indication  of  the  completeness  of  the 
change,  that  simultaneous  determinations  of  the  actual 
quantity  of  tannin  taken  out  of  solution  by  an  unknown 
weight  of  hide  substance  and  their  average  nitrogen  content, 
wonld  give  data  which  would  be  of  value  to  tin-  tanner  and 
.  oable  'him  to  predict  the  weighl  of  Ins  finished  leather, 
and  at  tin-  same  time  tell  him  tin-  cost  of  tin-  tanning 
material  consumed  in  tin-  work.  Considerable  diffii 
was  at  Hrst  experienced  in  obtaining  samples  of  tin 

from  ti to  tii luring  tin-  tannage  that  would  represent 

tip  sition   of   tin-   leather.     By  taking  the 

precaution,  however,  of  taking  tin  samples  from  a  thick 
hah-  along  the  median  line  of  the  hark  from  day  to  day, 
the  erroi  due  to  the  varying  thickness  of  different  hides 
was  reduced  to  a  minimum,  and  tin-  samples  taken  were 
then  divided  into  two  portions,  one  of  which  was  dried  at 
loo.  rasped,  and  tin-  filings  analysed,  whilst  a  second 
portion  was  frozen,  reduced   to  fine  shavinj  ins  of 

a  microtome,  dried,  and  analysed,  and  thus  gave  a  check 
on   the    formei    value       \-    these   are   probably  tin-    first 
experiments  in  which  a  thick  sole   leather  has 
duced  in  a  time  sufficientl)  -hoit  as  to  rriulrr  it  possible 
to  trace  the  gradual  diminution  in  the  perci  ntageof  nitn 
in  the  hide  with  its  absorption  ol  tannin  from   the  ooze,  we 
give   a   table   showing   tl"    results   obtained    in   a   t 
experiment. 

Thirty  specially  selected  green  hides  were  marked  and 
weighed,  limed  in  tin-  usual  waj  foi  six  days,  unhaired  and 
fleshed,  but  not  scudded,  washed  and  coloured  in  a  weak 
liqnor  tor  two  days.  Their  total  weighl  was  2,322  lb.,  of 
which  the  horns,  8co.  weighed  l"i  lb.,  giving  n  nel  weight 
oi  2,218  lb,  used.  The  wel  fleshed  huh-  when  introduced 
into  the  val  weighed  1,673  lb.,  and  after  tbi  tannage  was 
completed  on  the  22nd  day,  tin  wel  leathei  taken  out 
weighed    2,040   lb.    The   leather   ha-    since   'urn  finished 


and  the  weight  in  the  dry  and  finished  state  was 

The  hair  sold  weighed  714  lb.  and  tin-  flesh  5691b.     rhe 

following    table    gives    the    composition    of    the    leather   at 

different  stages  of  tin-  tannage  and  tin-  amount  of  tannin 
disappearing  from  tin-  -  luti 

fun    IV. 


Date. 


N.  Per  Cent 


Weurlil  of 

Tannin  absorbed 

m  lbs. 


Fleshed  h 
February  86th 16*6 

February  28th 14*43 

March  2nd '  14*44 

March  Ith 

March  Mh 

Mini,  |2Ul 

SOtb 7*50 


103*3 

•68*4 
400*3 

77.VJ 


It  will  be  noticed  that  the  absorption  after  12th  March 
was  eery  -low,  and  that  tin-  total  gain  in  weight  estimated 
from  tin-  tannin  absorbed  during  the  following  eight  days 
only  amounted  to  15  lb.,  or  about  I  lb,  per  hide.  This 
slight  increase  in  the  weight,  unless  it  markedly  atTn-ts  the 
quality  ol  tin-  leather,  cannot  possibly  compensate  for  the 
extra  time  ami  power  -pint  after  tin-  14th  day.  In  this 
experiment  tin  77a  lb.  of  tannin  consumed  wens  obtained 
from  mimosa  bark  and  gamhier,  and  for  estimating  the 
cost  we  ma\  assume  that  625  lb.  were  obtained  from  the 
Bark,  and  1501b.  from  the  latter.  A  35  per  cent  hark  at 
It;/.  10*.  per  ton  WOnld  furnish  0-j5  lb.  of  tannin  for 
121.  9s.,  and  a  50  pet  cent  gambier  at  B4Z,  per  ton  wo 
furnish  150  lb.  for  4*55/.,  making  a  total  cost  for  the 
tannin  materials  consumed  in  tanningthe  30  hides,  17*45/. 
t  Ither  materials  would,  of  coarse,  work  out  to  a  different  cost, 
and  if  valonia  or  oak  bark  had  been  employed  the  coal  of 
tannage  would  be  considerably  less. 

It  will  be  seen  from  the  above  figures  that  a  veij  targe 
amount  of  tannin  was  absorbed  daring  the  experiment 
which  was  not  present  in  tin-  finished  leather  obtained. 
We  believe  that  this  result  i-  due  to  tin-  large  portion  of 
tin-  tannin  consumed  In  mo  di  posited  on  tin-  surface  <>f  the 
semi  permeable  membrane,  and  subsequently  being  removed 
when  tin-  leather  i-  washed  and  daring  the  finishing  proat  --. 
Tin-  difference  between  tin-  amount  found  in  tin-  finished 
leather  and  tin-  amount  lost  bj  tin-  liquor  during  tin-  tannage 
.in.  oi  course,  be  utilised  for  further  work.  Ostwald 
(/.•■it-.  Phys.  Chem.  6,  7 1  )  ami  Tammano  (Zeits.  I'hys. 
i  hem.  6,  237  |  have  recentl)  drawn  attention  to  tin  dep 
oi  copper  in  this  way  from  a  copper  solution  on  the 
siirfarr  ot  a  semi-permeable  membrane  of  copper  ferro- 
cyanide,  and  it  would  seem  probable  that  after  the  gelatin 
a  compound  is  formed  the  deposition  of  tannin  con- 
tinues, but  on  tin-  Burface  only  of  the  leather.      If  the 

oxper tit    had    been    stopped    earlier,   tin-    quantity   of 

tannin  absorbed   would   have  been    less,  ami  tin-   amount 
removed     from     tin     surface    in    the    finishing    process 

also  Irs-. 

Hottiuryi'-  experiments  already  alluded  to  point  to  a 
direct  condensation  of  the  gelatin  and  tannin  taking  place 
in  tin-  conversion  of  bide  into  leather,  but  so  far  a-  we  ore 
aware,  there  have  hitherto  been  no  direct  experiments  that 
thi-  absorption  took  place  gradually,  and  that  there  was 
a  definite  relation  betwet  u  tin-  tannin  lost  bj  tin-  liquid  and 
tin-  nitrogen  content  ol  tin-  hide. 

From  analyses  ot  tin-  fleshed  hide  ami  finished  leather 
the  decrease  in  the  nitrogen  value  ami  inciease  in  the 
oxygen  per  cent,  has  been  repeatedly  pointed  out.  hut  by 
those  who  In  Id  that  no  definite  compound  was  produced, 
thi-  change  was  attributed  to  the  direct  oxidation  of 

hide    substance    and    lo-s    of    nitrogen    a-    ammonia.       I'hr 

above  experiments  go  fai   to  establish  that  when  tannin  is 
employed  the  conversion  of  the  bide   into  leathei  is  doe  to 

iiihinaiion  or  condensation  of  the  gelatin  ami  tannin. 
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We  have  not  been  able  to  ascertain  what  is  the  maximum 
amount  of  tannin  which  a  given  weight  of  hide  will 
chemically  absorb,  but  many  of  the  samples  of  leather 
prepared  by  the  ordinary  process  contain  less  tannin  than 
the  above.  It  is  obvious  that,  provided  the  quality  of  the 
leather  is  equally  good,  the  tanner,  instead  of  aiming  at 
the  maximum  yield  of  weight,  should  strive  at  the  minimum 
yield,  when  tannin  is  worth  more  per  pound  than  fleshed  hide 
and  conversely,  when  the  economic  conditions  are  reversed. 
The  limits  for  a  good  leather  appear  to  be  approximately 


40 — GO  per  cent,  hide  substance,  in  union  with  60 — 40  per 
cent.  "  taunin." 

At  present  it  is  customary  to  judge  of  the  quality  of  the 
leather  from  its  appearance  and  colour  ;  a  hide  is,  however, 
frequently  struck  through  when  it  has  only  absorbed  a 
comparatively  small  quantity  of  tannin,  and  the  colour  of 
the  finished  leather  varies  considerably  with  the  kind  of 
tanning  materials  employed. 

In  Fig.  3  the  daily  absorption  of  tannin  from  the 
liquor  in  the  above   experimental  tannage  by  this  process 


Fig.  3. 
Diagram  of  Complete  Tannage.     Groth's  System. 
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is  shown,  in  which  it  will  be  seen  that  the  rate  of  absorp- 
tion as  already  shown  in  Table  IV.  gradually  diminishes 
as  the  hide  becomes  saturated  with  the  tannin,  and  finally 
the  rate  becomes  so  small  that  the  ordinary  permanganate 
valuation  of  the  liquor  is  useless  for  estimating  the  change. 
In  Fig.  4  the  daily  readings  for  a  similar  experiment 
are  plotted  out  and  show  analogous  results.  The  readings 
were,  however,  discontinued  on   the  11th  day,  although  the 

Fig.  4. 
Diagram  of  Complete  Tannage. 
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quantity  of  tannin  absorbed  by  the  hides  used  in  this 
experiment  was  not  sufficient  to  completely  tan  them. 
They  were  subsequently  finished  in  another  vat.  From  the 
foregoing  results,  we  have  sufficient  data  to  establish  the 
qualitative  fact  that  the  combined  action  of  the  motion 
and  the  electric  current  considerably  hastened  the  rate  of 
tannage.  It  was  of  interest,  however,  to  ascertain,  if 
possible,  what  was  the  average  rate  obtained  when  the 
hides  were  slowly  rotated  in  the  pit  and  when  no  current 
was  passed  through  the  liquor. 

A  comparative  experiment  was  made  to  establish  this 
point,  the  results  of  which  are  given  in  the  accompanying 
diagram  (Fig.  5).  Two  circular  vats  were  employed, 
A.  and  IS.,  containing  1,600  and  2,400  gallons  of  liquor 
respectively,  made  up  to  approximately  the  same  strength. 
A  batch  of  hides  which  had  previously  been  limed,  unhaired, 


and  fleshed  under  the  same  conditions,  was  divided  into  two 
portions,  whose  weights  were  in  the  ratio  of  the  volumes  of 
the  liquor  in  the  two  vats,  so  that  the  loss  of  tannin  per 
unit  volume  of  the  liquor  is  equal  to  the  absorption  of  tannin 
per  unit  weight  of  hide  in  each  vat.    The  liquor  in  both  vats 

Fig.  5. 
Diagram  of  Comparative  Tannages. 


Feb. 


was  analysed  at  the  commencement  of  the  experiment 
(Feb.  14th,  4  p.m.),  and  the  hides  remained  suspended  in 
the  liquor,  without  any  motion  or  electric  current  being 
applied  to  them,  for  44  hours.  Samples  of  the  two  liquors 
were  analysed  and  the  rate  of  absorption  in  each  vat  deduced 
and  found,  as  might  be  expected,  to  be  practically  identical. 
The  subsequent  treatment  of  the  hides  in  the  two  vats  was 
so  arranged  that  the  hides  in  vat  1  should  be  subject  to  the 
joint  influence  of  motion  and  electric  current,  whilst  those 
in  vat  2  were  under  the  influence  of  motion  alone.  The 
experiment  was  then  repeated  for  a  longer  time,  and  after 
an  interval  of  rest  the  conditions  were  reversed,  the  hides  in 
vat  1  being  subjected  to  motion  alone  and  those  in  vat  2  to 
the  joint  action  of  motion  and  electric  current. 

The  results  are  plotted  together  in  Fig.  5,  where  the 
upper  curves  show  the  gradual  loss  of  tannin  from  the 
liquor  and  the  lower  curves  calculated  from  them  to  show 
the  quantity  absorbed  by  the  hides  (as  during  these 
experiments  the  liquors  were  not  strengthened,  the  lower 
curves  arc  the  images  of  the  upper).  From  the  slope  of  the 
lines  the  relative  rates  can  be  obtained. 


m 
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The  following  tabic  summarises  the  above  results  :- 
□PAKISON  or    mi     ] ;  vi  i  -  ..i    Tannine. 
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Kin  1  of  Tanning. 
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Thus,  while  the  initial   rate  in  vat  1  was  •  163  parts  per 

in. per  hour,  and   'im  parts  per   10,000  per  hour  in 

rat  -.  when  a  current  of  electricity  ami  motion  was  applied 
tn  vat  1,  anil  motion  only  to  vat  2,  the  rate  of  loss  in  vat  1 
to  2 '43  parts  p.  r  10,000,  anil  in  vat  2  to  •  (i:i  part-  pi  r 
10,000.  After  an  interval  of  list,  vat  l  showed  a  rati-  of 
I'li;  parts  per  10,000,  and  val  -  a  rate-  of  '52  parts  per 
10,000.  It  is  to  be  noted,  however,  that  the  apparent  falling 
oil  in  tin-  rati'  in  vat  1  may  he  due  1 1 •  < t  only  tn  tin-  gradual 
diminution  a-  tin-  tanning  proceeds  as  already  referred  tn. 
lnit  to  tin-  electric  current  during  tin-  night  of  this  experi- 
ment being  smaller  than  "hiring  tin-  day,  or  possibly  inter- 
rupted f"i  some  time,  as  no  electrician  was  controlling  the 
experiment  during  tin-  night  in  question.  After  an  interval 
of  rest   tin*  conditions  were  reversed,  motii  alone 

used  in  vat  1,  ami  motion  ami  a  current  of  electricity 
simultaneously  in  val  2.  Xhe  rati--  of  lus-  were  thru  found 
to  be  "36  part-  per  10,000  per  hour  in  vat  1  ami  2*46  parts 
pci  in, nun  per  hour  in  vat  l\  thus  confirming  the  previous 
figures  ami  proving  that  the  vats  or  proportions  of  liquor 
ami  hide  employed  in  each  were  not  affecting  the  com- 
parison. 

The  average  values  thus  obtained  are  in  the  propor- 
tion of 


Ordinary  Tunning. 

...  ,,   ,,  , ■                 Wiih  Motion  and 
With  Motion.                Electricity. 
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■J -us 

or  the  tatc  of   tanning  under   the  combined   influence  of 

electricity    and  motion   is   f ■  times  faster  than  the  rate 

when  motion  alone  is  employed,  and    16  times  faster  than 
n Imii  aeithei  are  used 

\\  e  iii.'  uol  tried  tl"'  effect  of  a  cum  m  of  electricity  on 
the  Inch's  whin  at  rest,  although  no  doubl  the  tanning  rate 
would  !"•  --iiiiil.il  to  that  obtained  when  motion  i-  employed, 
.i-  the  hides  when  at  rest  would  not  be  uniformly  influenced 
by  the  flow  of  the  current  through  the  vat,  and  the  leather 
led  would  tl  unequally  tanned.     It   ought 

also  to  be  noted  that  these  rates  were  obtained  with  the 
motion  of  the  kind  produced  bj  the  lir-t  kind  of  machine, 
ami  that  no  ilmilit  other  rates  of  tanning  would  be  observed 
under  the  influence  of  other  kinds  of  motion,  ami  if  no 
provisions  wore  adopted  for  prcventingthe  hides  from  being 
ii  contact  with  another,  it  is  -air  to  assume  that  tin-  rate 
would  be  considerably  less,  a-  the  circulation  of  tin'  liquor 
to  ever;  pan  of  tin   hide  would  be  previ  no  d 

Theort  ticai    <  'on  I  iggcstion    of 

Grothius  in  1805,  with  its  chain  of  molecules  ami  bonds,  it- 

pairing  ami  impairing,  formed  a  \.a  \  fail  working  h\  pi 

and  has  been  gradualrj  developed  ami  elaborated  until  wo 
:n  i'iii:ii  confronted  with  a  very  serious  complication  of 
II.  hull. 'It/  has  suggested  that  there  isno  tearing 
apart  of  the  molecules,  bul  that  work  must  !»■  done  in 
separating  an  atom  from  it-  electrical  charge,  or  in  remov- 
ing electricity  from  an  atom  ot  high  apecifle  attraction,  and 


giving  it  to  another  lower  in  the  scale.  Clausius  considered 
that  the  molecules  are  always  changing  partners,  that 
dissociation,  in  fact,  is  always  present  to  some  extent,  ami 
that  the  effect  of  the  electro-motive  foro  -  to  give  direction 
aunt-  which  are  already  going  on.  Axrhenius 
considers  that  dissociation  is  complete  in  very  dilute  solu- 
tions,  hut  Traube  maintains  that  such  a  view  upsets  our 
i  one  of  chemical  affinity,  ami  makes  the  convenient 
assumption-  as  to  the  nascent  state  impossible,  anil  flatly 
contradicts  the  theory  of  hydration.    The  idea  of  a  nascent 

state  has  been  to  a  huge    extent  given    up    by  chemists,  hut 

tic  ion  isionally  liberated  in  a  form 

in  which,  although  they  do  not  readily  combine  with  the 
other  matters  in  solution,  ami  are  in  a  self-combined  state, 
e.g.,  ozone,  they  are  in  a  very  energi  tie  condition.  From  d 
priori  considerations,  as  we  have  observed,  this  nascent 
state  or  the  resulting  facilities  for  combination  which  arise 
from  the  cause  whatever  it  is  called,  might  be  expected  to 
facilitate  the  operation  of  tanning  in  the  same  way  that  it 
affects  the  operations  of  bleaching  ami  treatment  of  sewage. 
liut  although  the  tannins  are  molecules  of  some  complexity 
there  are  no  grounds  for  supposing  that  dissociated  mole- 
cules react  with  the  gelatin  of  the  hides,  ami  we  have  no 
proof  whatever  that  any  such  dissociation  takes  pi 
the  tanning  process.  Turning  to  the  question  of  dialysis 
ami  osmosis,  we  find  dialysis  to  he  a  form  of  diffusion  to 
which  electrolysis  has  been  compared  bj  Wiedmann,  who 
showed  thai  the  conductivity  of  an  electrolyte  may  bo 
considered  a-  depending  on  the  coefficient  of  diffusion  ol 
its  through  each  oth.i.  Iiiahsis  is  a  selective 
m,  and  is  undoubtedly  facilitated  by  th 
an  electric  current,  and  it  is  easy  to  see  that  such  an  action 
must  l»-  extremely  advantageous  in  the  slow  proc 
tanning,   which  is    probably    retarded  enormously  bj   the 

:il     coagulation     which     takes    place    almost    at    the 

nut  of  firsl  contact  of  the  green  hide  with  the  tanning 

liquor. 

Theories    of    dialysis   are   at    presenl    incomplete,    hut 
Vim  t'llnlf's  law  of  osmotic  pressure  and   our  knowledge 

of  the  migrati f  ions  indicate  the  direction  from  which 

a  satisfactory  theory  of  the  process  may  he  looked  for. 

In  the  meantime  the   facts   "Inch  have  been  established 
i    v.r\    different   order,  so  widely  different  indeed 
that  hypotheses  of  ad  observations  of  tin 

tion  of  ions  are  alike  useless.  Dr.  <  diver  Lodge's  ex- 
periments with  dilute  ll:si)l  give  a  velocity  of  about 
_jt_ cm.  per  sec.  for H,  am  n  siil     With 

jelly  and  a  slope  of  potential  of  1  volt  per  cm.  the  velocity 
of  I'.a  v.:  o.  pel    Bee.  and  CI  and  Br  •,,'-,-;  cm.  per 

see.      Hut    with    a   slope    of  one-tenth    of    this.   /..  ..    aboul 

1   volt    pci    cm.,  the  rate   of   progress  of  tanning  is  only 
about  '025  cm.  in  ion  hours,  ".    r •,-nrWra  cni-  l"'1  " 
ches  per  annum. 
It  thus  seems  necessary  to  attribute  putt  of  the  hastening 
effect  io  th.-  direct  action  of  the  electric  current   upon  tin 

suspended   hide. 

Il.liiiliolt/  and  Ostwald  have  given  considerable  atten- 
tion to  the  resistance  of  electrolytes,  ami  it  i-  pointed  out 
that  th.  degree  of  dissociation  can  he  determined  from  the 
conductivity.  Arrhenius  concludes  that  the  resistance  is 
greatei  as  the  ions  are  more  complex,  and  the  tannin 
molecules  are  considerably  more  complex  than  any  com- 
pounds that  have  yet  formed  the  Bubjecl  of  careful 
metal  work.     Not  onh  havi  mplex  solution, 

hut     it    is    admitted    that     with     weak     currents    secondary 

actions  are  likety  to  take  place  at  the  electrodes,  ami  it  is 

only  with  Btrong    currents   that    the    real    ions   arc  liberated. 

The   fact   that   the  i.ite  ..f  absorption  of  tannin  distinctly 

diminishes    with    even    four    amperes    -how-     thai    if    any 

chemical  action  he  involved  it  is  probably  Borne  secondary 

iderable  complexity  .  and  that  then  fore  tin  re 

i-    no   need    for   attempting    to   explain    the    pro.,.-    1,\     an 

electrolj  tie  breaking  dow n  of  the  tannin  molecules. 

UthoUgfa    it    i-    dillieiilt    to    advance    any    ihtinite    theory 

a-  to  the  effect  of  the  passage  ol  the  electrical  current  upon 
i  tannine,  the  increased  rate  is  obviously  due 

to  the  current   haste g  the  chemical    union   between  the 

.-.  iiieh   are  in  i ndition  to  combine.     It   i-  well 

known  that  chemical   combinations  which  only  take  place 
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at  elevated  temperatures,  can  be  induced  to  occur  at  ordi- 
nary temperatures,  when  an  alternating  current  is  passed 
through  the  mixture  of  the  two  bodies.  Amines  combine 
with  aldehydes  in  this  way,  and  Meritens  (Eng.  lJat.  1G.947, 
1889)  has  proposed  to  bring  about  etherifieation,  and  so 
effect  the  quick  ageing  of  spirits  by  the  help  of  an  alternating 
current. 

Dr.  S.  Ehrmann  of  Vienna  has  also  recently  shown  that 
a  moist  skin  absorbs  salts  very  rapidly  from  their  solution 
when  an  electric  current  passes,  and  Wagner  has  also 
proposed  to  administer  cocaine  by  a  similar  process  of 
cataphoric  medication.  In  Ehrmann's  experiments,  in  which 
a  current  of  10 — 20  milliamperes  was  passed  from  zinc 
electrodes  through  a  solution  of  methylene  blue,  in  two  cups 
in  which  the  hands  of  the  observer  are  immersed,  blue  spots 
appeared  on  the  back  of  the  hand  in  the  anode  vessel  and 
none  on  the  other  hand  in  the  other  vessel.  The  absorption 
was  most  marked  where  the  hair  and  fatty  glands  are 
situated,  and  thus  throws  light  on  the  fact  that  in  tanning 
the  process  is  most  rapid  on  those  parts  of  the  skin  and  that 
the  electric  current  has  no  doubt  a  distending  effect  upon 
the  pores  of  the  skin  as  indicated  by  our  earlier  experiments. 
Lithium  chloride  is  similarly  absorbed  by  eudosmosis  through 
the  skiu,  and  Edison  has  shown  that  gouty  secretions  in  the 
ringers  are  speedily  dissipated  by  the  prolonged  action  of 
currents  of  20  milliamperes.  H.  N.  Lawrence  and 
Dr.  Harries  have  obtained  similar  results  (Soc.  Arts 
March  11,  1S91).  We  believe  that  the  hastening  of  the 
tanning  process  is  of  a  similar  character,  ami  we  draw 
attention  to  these  experiments  as  analogous,  if  not  con- 
firmatory of  the  explanation  of  the  process  which  we 
tentatively  advance  in  this  paper. 

We  have  to  thank  Mr.  liawden,  one  of  our  assistants, 
and  Mr.  Fox  Bourne  for  help  in  carrying  out  part  of  the 
experimental  work  of  this  paper. 


Discussion. 

Mr.  B.  Hoofer,  speaking  as  a  practical  tanner  of 
50  years'  experience,  could  corroborate  Dr.  liideal's  state- 
ment with  respect  to  the  difference  of  time  required  for 
tanning  by  Groth's  electric  system  and  by  the  ordinary 
process.  He  had  been  daily  at  the  tannery  whilst  five 
parcels  of  English  hides  had  been  working  under  Mr.  Groth's 
system,  and  had  regulated  the  application  of  the  tanning 
materials  used,  which  were  all  the  usual  vegetable  sub- 
stances, and  no  chemicals.  He  would  challenge  any  tanner 
now  working  the  same  class  of  hides  to  produce  leather 
such  as  they  saw  before  them  in  less  than  six  or  eight 
months  by  the  old  process,  whereas  this  leather  was  tanned 
in  three  weeks.  All  the  other  processes  of  quick  tannage 
which  had  come  under  his  notice  had  failed  to  produce 
leather  equal  in  weight  to  that  made  by  the  old  process  ; 
but  tanning  by  the  aid  of  electricity  gave  results  as  to 
weight  of  leather  produced,  colour,  and  quality  fully  equal 
to  those  produced  by  the  ordinary  method  ;  and  it  was 
clearly  demonstrated  by  Dr.  Kideal  that  the  saving  in  time 
was  effected  only  by  the  aid  of  electricity. 

Mr.  W.  F.  Anderson  was  under  the  impression  that  the 
effect  of  electricity  was  to  distend  the  skin,  thus  causing  the 
fibre  to  be  more  open  than  usual.  Perhaps  that  accounted 
for  the  advantages  of  the  process.  At  the  same  time, 
he  understood  that  electricity  had  a  contractile  effect  on 
muscular  tissue.  He  would  be  glad  if  Dr.  Kideal  could 
explain  that  point,  for  although  it  might  not  appear  to  have 
much  to  do  with  the  subject,  yet  the  fact  remained  that 
they  had  these  two  kinds  of  tissues  on  which  it  would 
seem  that  electricity  had  directly  opposite  effects. 

Mr.  J.  Swinburne  congratulated  the  authors  on  attacking 
so  difficult  a  subject  with  so  much  success.  He  thought 
that  the  first  thing  to  settle  was  whether  tannin  was  an 
electrolyte  or  not.  He  would  suggest  that  its  penetration 
through  some  such  neutral  substance  as  agar  jelly  should 
be  tried,  with  and  without  a  current.  The  authors  had 
argued  that  the  electric  current  deposited  tannin  in  the 
same  way  as  it  deposited  copper  in  Ostwald's  experiment. 
He  thought  there  was   no  analogy  ;  copper  was  the  electro- 


positive radicle  of  an  electrolyte  ;  tannin,  if  not  a  colloid, 
was  either  the  whole  electrolyte  or  the  electro-negative 
radicle  re-combined  with  hydrogen.  Copper  was  frequently 
deposited  on  the  porous  pots  in  Daniell  cells  ;  but,  he  was 
informed,  this  occurred  only  when  the  zincs  touched  the 
pots :  in  which  case  it  would  not  be  the  same  phenomenon 
as  Ostwald's.  The  authors  had  been  led  to  look  for 
mysterious  actions  because  they  assumed  that  such  a  small 
current  as  that  used  could  work  such  a  quantity  of  tannin  into 
the  leather.  They  argued  that  one  coulomb  could  only 
urge  one  electrical  equivalent  of  tannin  into  the  leather. 
The  matter  seemed  to  admit  of  very  simple  explanation. 
Suppose  a  dozen  skins  to  be  stretched  across  the  vat  at  a 
given  time,  and  an  equivalent  of  electricity  to  pass,  it  would 
work  not  one,  but  12  equivalents  of  tannin  into  the  skins. 
But  if  mechanical  agitation  were  applied,  it  would  work 
tannin  into  the  interstices  of  the  skins,  and  if  then  electricity 
were  applied  it  would  cause  the  tannin  to  diffuse,  or  penetrate 
into  the  various  mechanically  impervious  walls  of  the 
interstices  of  the  hides.  The  result  was,  that  when  com- 
bined with  mechanical  agitation,  a  very  small  current  was 
necessary  to  tan  a  large  quantity  of  hide.  There  was  no 
need  to  rely  on  obscure  actions,  such  as  deposition  of 
films,  or  the  suggested  opening  action  of  electricity  on  the 
pores  of  the  hides. 

Mr.  CONBAD  K.  FalKENSTETN  said  that  during  the  last 
two  years  he  had  been  working  on  the  subject  of  electric 
tanning  by  a  different  process  to  that  employed  by  the 
authors  of  the  paper,  and  was  therefore  pleased  to  see  the 
way  iu  which  they  had  worked  out  the  problem.  He  had 
travelled  over  much  of  the  same  ground,  especially  with 
respect  to  the  results  given  in  Figure  3  :  and  his  results 
were  almost  identical  with  theirs,  except  with  regard  to  the 
small  absorption  curves  showing  the  variation  in  the  strength 
of  liquor  during  the  progress  of  the  tannage  ;  the  difference 
being  due  to  the  greater  rapidity  of  the  method  employed  in 
lii^  experiments.  A  point  in  which  he  differed  from  the 
authors  was  in  respect  to  the  distribution  of  potential  iu  the 
liquor  of  the  drum  employed  in  the  Worms  and  Bale  process. 
His  own  experiments  showed  that  at  any  given  point  in  the 
liquor  the  potential  was  proportional  to  the  distance  of  that 
point  from  the  electrode,  and  that  there  was  a  perfectly  even 
distribution  of  the  potential  right  across  the  drum.  (Diagram 
given  illustrating  this  point).     With  respect  to  the  variation 

Fxlkknstkin's  Absorption  Curve. 
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of  resistance  with  the  current  density,  his  experience  agreed 
fairly  well  with  that  of  the  authors.  In  a  four  hours'  test, 
the  current  remaining  the  same,  the  potential  dropped  to 
nearly  half  the  amount,  the  drop  reaching  its  maximum  at 
about  half  time,  and  then  remaining  fairly  coustant  to  the 
end  of  the  experiment.  He  considered  that  the  effect  of  the 
current  on  the  liquor  was  undoubtedly  electrolytic,  but  the 
amount  of  electricity  passing  being  very  small,  the  effect 
was  but  slight.  But  it  was  certain  that  there  was  a  definite 
relation  between  the  amount  of  electricity  passing  through 
the  liquor  and  the  amount  of  tannin  that  became  inert  or 
was  oxidised  by  the  oxygen  evolved  at  the  positive  pole. 
He  very  much  admired  the  way  in  which  the  authors' 
experiments  had  been  carried  out,  and  the  manner  in  which 
they  had  thrown  light  on  the  subject. 
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Mr.  A.  P.  Trotter,  referring  to  .Mr.  Swinburne's  state- 
ment that  the  particles  of  the  leather  being  in  series,  the 
which  took  place  in  one  bide  would  follow  naturally 
in  another  bide  with  the  same  current,  pointed  to  the  very 
small  quantity  of  hydrogen  evolved,  ami  stated  that  only 
fifteen  millionths  of  the  liquor  was  decomposed,  so  that  it 
was  hardly  possible  to  imagine  that  the  action  was  electrolytic. 
An  i'lcii  had  been  pat  forward  that  dialysis  or  osmosis  might 
explain  the  effect  produced  j  but  the  calculated  speede  of 
tin  migration  of  ions  win-  of  such  ;i  different  order  that 
that  theory  would  not  hold,  lie  was  inclined  rather  to  the 
old-fashioned  idea  of  dialysis  which  bad  been  ousted  by  the 
recenl  hypotheses  of  osmosis.  But  all  that  could  be  said 
was  that  dialysis  was  hastened  by  the  passage  of  a  current, 
lie  therefore  thought  that  both  the  electrolytic  and  the 
osmotic  theories  must  be  put  aside  until  we  had  more 
knowledge  about  the  subject.  The  results  shown  on  the 
lower  diagram  (Figure  5)  indicated  that  it  would  be  better 
to  appl)  motion  first  and  electricity  afterwards,  in  order  to 
getthe  most  rapid  tanning  effects.  Thecuirent  density  was 
so  small  that  it  could  baldly  account  for  the  physiological 
effects  referred  to  by  Mr.  Anderson. 

.Mr.  .1.  Swinburne  thought  Mr.  Trotter  had  misunderstood 
bis  argument.  It  depended  n<>i  bo  much  on  the  hides  being 
in   Beries,  a*   the  various  particles  of  each   hide   being  in 

series.  Al  the  slow  rate  at  which  radicles  mo\ed  it  was 
impossible  for  the  tannin  to  he  driven  through  a  hide  in 
the  time,  hut  if  it  were  worked  mechanically  into  contact 
with  a  cell,  electricity  would  drive  it  in.  Curve  5  showed 
that  the  current  should  not  be  turned  on  till  the  liquor  had 
been  thoroughly  worked  into  the  interstices  of  tin1  -kin. 
The  electricity  then  took  particles  or  fibres  into  the  interior 
of  the  various  cells  and  tanned  the  hide.  If  the  electricity 
wen-  turned  on  at  first  it  tanned  the  outside  and  partially 
hardened  tin-  -kin  bo  that  mechanical  agitation  then  failed 
to  work  the  liquor  farther  in. 

Iir.  S.  RiDEAL,  in  reply,  -aid  that  with  respect  to  the 
question  put  by  Mr.  Anderson,  he  could  not  Bee  that  the 
tun  eil.ct-  were  iii  any  degree  comparable,  as  the  micro- 
scopical structure  of  skin  showed  that  it  was  different  to 
thai  hi  muscular  tissue,  In  the  paper  they  had  referred  to 
recenl  physiological  experiments  which  Beemed  to  bear  on 
the  phenomena  under  discussion.  lie  was  glad  to  hear  from 
Mr.  Swinburne  that,  speaking  a-  an  electrician,  there  was  no 
difficulty  in  accounting  for  the  deposition  of  the  tannin  upon 
lie  hides,  lie  had  not  known  that  Mr.  Falkcnstcin  had 
beer  working  in  the  same  direction  a-  they  had  :  and  it  was 
all  the  more  satisfactory  therefore  to  find  that  their  results 
were  tually  corroborative. 


lain  vn  m. 

Ini-  Journal,  April  number,  pace  299,  col.  I,  the  figure 
repn  enting  the  Glover  Tower  Dcnitratoi  i-  accidentally 
printed  upside  down. 


Sibrrpool  £>erttoit. 


University.  College,  Brownlow  Street. 


Chairman :  A.  Norman  Tate, 

Vice-Chairman  :  P.  IlurU  r. 
Committee : 


./.  '      ,j'h,  I' Brown. 
II.  Brunn*  r. 
T.  I  ,  tcher. 
II.  Gatkell.jun. 
V.  Qoesage. 
W.  II.  Herman. 


C.  I..  Hi-'irins. 

A.  H.  Knight. 

li.  McKechnie. 

B.  K.  Mii-piatt. 
Henry  Tate, 

A.  Watt. 


Hon.  Treasurer :  W.  V.  Thompson. 

Hon.  Loral  Secretary: 

Dr.  Chas.  A.  Kohn,  University  College,  Liverpool. 


Notices  cf  I'ajiers  and  Communications  for  the  Meetings  to  bo 

sent  to  the  Local  Secretary. 

The  names  in  italics  arc  those  of  members  of  Committee  who 
retire  at  il ml  of  tie-  current  Session. 

The  following  have  been  elect)  -1  to  all  the  vacancies  and  will 
Mill...  in  July  next : — Chairman :    H.   Brunnor;    I        '        rman: 
A.  Norman     I  C   nmittee :    V..  Carey,   V.  C.   Driffield,    and 

I'.  II niter. 


Meeting  held  mi  Wednesday,  Muy  dill.  1S91. 


MIt.    A.    NORMAN   TATE    I.\   T1IK   ('HAIR, 


THE   MANUFACTURE  AND   INDUSTRIAL  VALUE 
OF  ALUMINIUM. 

HV    J.    II.    J.    DAGGER,    F.I.C.,    P.C.B. 

It  is  little  Over  five  years  ago  since  1  had  the  pleasure  of 
being  present  for  the  first  time  as  a  member  of  this  Society, 

and  then  listening  to  a  paper  read  by  our  esteemed 
treasurer  on  what  he  very  truly  termed  a  new  departure  in 
metallurgical  science — the  application  of  electricity  to  the 

reduction  of  metals  from  their  ores.      As    in  all  thing-  new, 

greater  expectations  were  formed  than  have  been  realised; 

Still  the  electrical  furnace  then  described  marked  the  first 
step  in  the  production  of  aluminium  at  a  cost  that  would 
place  it  in  the  market  beside  the  common  metals,  and  al-o 
the  raising  of  electrolytic  and  electrothermic  methods  from 
laboratory  and  lecture-table  experiments  to  the  rank  of 
manufacturing  processes.  Before  pa-sing  to  a  description 
of  some  ot  these,  il  will  he  interesting  if  for  a  moment  I 
give  you  in  outline  the  history  of  this,  one  of  the  nio-t 
beautiful  and  destined  t"  be  most  useful  of  the  metals. 

History.  —  Its  name  is  from  Alumni,  the  word  given  by 
the  Romans  to  all  bodies  having  an  astringent  taste,  hence, 
alum,  which  is  alluded  to  by  l'liuv  and  Yitiiiviu-  a-  being 
Used  a-  a  mordant  in  producing  brilliant  dyes.  Mo-l 
prohubU  this  WaS  "  kalinitc,"  a  potash  alum  which  000018 
ill  large  quantities  in  the  Solfatara,  near  Naples,  probably 
formed  by  tin'  action  of  volcanic  gases  on  fclspnlhic  trachyte. 

It   was  not   until    1746,  however,  thai   Potl   first    stated  the 

base  of  alum  to  be  an  argillaceous  earth,  and  eight  years 
later  Margraff  distinguished   alumina  from    lime  with  which 

up    to     thai     line     it    had     been    runlii led.       Ill     1S07    Paw 

made  an  unsuccessful  attempt  to  decompose  alumina  with 
the  electric  current     in   1884   Oersted  obtained   a   grey 

powder    which    oxidised     rapidly     in     the     air     by     heating 

aluminium  chloride  with  potassium  amalgam.  Three  yean 
later,  lSL'7,  Wohler,  by  decomposing  the  anhydrous  chloride 
with  potassium,  obtained  a  metallic  powder  which  became 

bright  under  the  burnisher,  but  it  wa-  not  until  I84S  that 
be  produced  'he  metal  in    the  form  Oi    globules  large   as  pin 

head-.  From  these  he,  with  infinite  patience,  determined 
for  the  first  time  the  physical  characteristics  of  aluminioin. 
In  is;,!  Deville  and  Bunsen,  working  independently, 
obtained  aluminium  by  electrolysis  of  the  fused  chloride, 
ami  the  same  year  Hex  die, substituting  -odium  for  potassium, 
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obtained  the  metal  in  quantity  for  the  first  time  by  the  well- 
known  process  which,  until  the  recent  development  of 
electrolytic  methods,  has  formed  the  basis  of  the  operations 
for  the  production  of  aluminium  at  Salindres,  and  the  more 
recent  developments  of  the  industry  at  Newcastle  and 
Birmingham  in  our  own  country.  It  will  perhaps  not  be 
forgotten  that  the  first  aluminium  in  this  country  was 
produced  in  1855  in  the  laboratory  of  the  Koyal  School  of 
Mines  by  Messrs.  Dick  and  Smith,  under  direction  of 
Dr.  Percy,  by  the  action  of  sodium  on  cryolite.  Gerhard 
established  a  factory  at  Battersea  in  1859,  and  Messrs.  Hell 
Brothers  at  Newcastle,  1865,  produced  aluminium  by  the 
Deville  method,  but  neither  of  these  undertakings  proved 
successes  commercially,  and  after  a  time  were  abandoned. 
The  next  stage  in  the  development  of  the  aluminium  industry 
was  the  improvement  and  simplifying  of  the  sodium  methods 
by  Castner  and  Netto,  both  of  which  processes  have  been 
described  in  the  Journals  of  this  Society,  as  also  the  well- 
known  Cowles  process  for  production  of  alloys,  which  I 
described  at  length  in  a  communication  to  the  Society  in 
September  1889. 

The  advance  of  electrical  science  has  given  us  an  increased 
knowledge  of  the  laws  of  electrolysis,  and  the  improvement 
in  dynamos  and  electrical  machinery  has  within  the  last  two 
years  reduced  the  cost  of  aluminium  from  15s.  to  5s.  per  lb. 
The  price  of  aluminium  having  fallen  from  360s.  1855,  103s. 
1857,  62s.  1860,  20s.  1862  to  1887,  15s.  1888,  5s.  1890—91. 
Any  further  reduction  in  price  will  be  rather  from  improved 
methods  in  the  production  and  purification  of  alumina,  for 
the  exceeding  difficulty  of  obtaining  the  metal  free  from 
silicon  and  iron  has  been  and  still  remains  an  obstacle  in  the 
■way  of  its  cheap  production,  greater  than  we  have  to  deal 
with  in  the  case  of  other  metals.  Although  aluminium  is 
one  of  the  most  widely  distributed  of  the  elements,  the 
pecessity  of  using  alumina  free  from  impurities  reduces  the 
number  of  minerals  available  in  our  present  state  of 
knowledge  to  very  few.     These  are  : — 

Jiuu.vite,  preferably  that  from  Beaux,  in  the  Department 
of  Yar,  of  which  the  following  are  typical  analyses  : — 


Pe2_03 
Si02  . 
TiO.  , 
P20; 
H20  . 


Red. 

White. 

60-73 

01-83 

20-08 

•65 

S-62 

12-60 

l-'Jl 

;su 

0-39 

13-27 

15-17 

100-00 

,,,,.,,,, 

Corundum. — Very  hard  crystalline  mineral,  sp.  gr.  3  •  909, 
occurs  massive  in  Northern  Georgia,  and  in  India,  often  as 
water-worn  pebbles  in  debris  from  river  torrents  ;  here  is  an 
anylsis  of  such  pebbles  from  Ceylon  and  of  rock  from  India, 
locality  unknown  : 


— 

Pebbles. 

Rock. 

89-23 

Sl-20 

0-77 

F.  ■ .( I , 

0-73 

SiO, 

5-55 

11-77 

TiU2  

4-SS 

3-31 

>    Traces 

100-43 

100-00 

Cryolite. — This  mineral,  a  double  fluoride  of  aluminium 
and  sodium,  is  found  in  large  deposits  in  one  district  in  Green- 
land, from  which  nearly  all  that  is  used  is  obtained  ;  it  is 
found  in  smaller  quantities  at  Miask  in  the  Ural  Mountains, 
and  near  Pike's  Peak,  California.  An  average  analysis  of 
the  Greenland  mineral  is  as  follows  : — 

Al 13-23 

Na s^-;i 

F 5119 

Mn203 o-83 

This  mineral  is  not  used  as  a  direct  source  of  aluminium, 
but  as  a  flux  in  the  manner  I  am  about  to  describe. 

Grabau's  Process. — Before  passing  to  a  description  of  the 
electrolytic  process  for  the  production  of  aluminium,  I  will 
say  a  few  words  about  the  sodium  process  as  modified  by 
Grabau,  of  Hanover,  in  which  the  difficulties  arising  from 
the  action  of  molten  alkaline  fluorides  are  overcome  in  a 
very  ingenious  manner,  and  an  aluminium  of  a  high  degree 
of  purity  is  produced.  In  this  process  the  sodium  and 
aluminium  fluoride  are  heated  in  two  separate  iron  vessels, 
the  one  containing  the  sodium  is  provided  with  a  suitable 
cock  for  discharging  the  molten  metal,  and  that  containing 
the  fluoride  has  a  drop-bottom,  or  is  fitted  with  a  slide 
that  can  be  readily  drawn.  A  reducing  vessel  which  is  kept 
cool  with  a  water  jacket,  and  which  swings  on  trunnions, 
is  arranged  underneath  the  two  vessels.  The  aluminium 
fluoride  is  heated  to  a  temperature  of  about  600J,  at  which 
it  remains  pulverent ;  the  sodium  is  then  melted  and  run 
into  the  reducing  vessel.  \V  hen  the  metal  has  all  run  in,  the 
»!i  !.-  is  withdrawn  and  the  pulverent  fluoride  is  allowed  to 
fall  on  to  the  sodium  ;  the  reaction  which  ensues  produces 
much  heat,  and  the  contents  rapidly  become  fluid ;  the 
cryolite  produced,  however,  solidifies  on  the  cool  sides  of 
the  vessel,  and  the  crust  thus  formed  is  not  attacked  by 
either  the  fluid  cryolite  or  the  aluminium.  The  aluminium 
is  collected  by  rapidly  shaking  the  vessel  to  and  fro,  and 
after  a  minute  or  two  the  vessel  is  tilted  and  the  contents 
flow  into  a  lower  vessel  lined  with  cryolite  or  aluminium, 
leaving  a  crust  of  solidified  cryolite  in  the  reducing  vessel. 
Notwithstanding  the  very  great  improvement  in  the 
mechanical  arrangements  and  the  cheapening  of  sodium 
by  the  recent  improvements  of  Castner  and  others,  it  is, 
I  think,  only  a  question  cf  time  when  the  old  chemical 
methods  will  be  superseded  altogether  by  the  newer  electro- 
lytical  processes  for  the  production  of  aluminium  ;  even  at 
the  present  time  it  is  not  possible  to  produce  aluminium  of 
equal  purity  by  the  use  of  sodium  at  anything  like  equal 
cost.  I  now  come  to  describe  the  electrolytic  processes  in 
operation  on  a  commercial  scale  for  the  production  of 
aluminium.  They  are,  first,  the  Herault  process  in  operation 
at  the  works  of  the  Aluminium  Industry  Company,  Limited, 
at  Lauffeu-Yenhausen,  on  the  Rhine  fall,  and  those  of  the 
Societe  Electro-Metallurgique  at  Froges,  near  Grenoble. 
In  this  process  the  electrolysis  is  conducted  in  iron  pots 
or  tanks  lined  with  carbon,  the  pot  is  raised  on  insulating 
supports,  and  connected  with  the  cable  from  the  dynamo, 
so  that  the  lining  forms  the  negative  electrode,  or  else  this  is 
made  of  a  piece  of  metal, iron  or  copper,  fixed  in  the  bottom 
of  the  pot.  The  positive  electrode  is  of  carbon  and  so 
arranged  that  it  can  be  lowered  or  raised  in  the  molten 
charge.  The  first  charge  is  a  small  quantity  of  cryolite, 
which  is  rapidly  melted  by  the  heat  generated  by  the 
resistance  to  the  current ;  as  soon  as  it  is  fluid  the  current 
passes  and  alumina  is  fed  into  the  molten  flux.  The 
process  is  continuous  and  the  aluminium  which  accumulates 
in  the  bottom  of  the  pot  is  tapped  every  24  hours.  The 
purity  of  the  metal  produced  varies  from  97  to  99  per 
cent.  During  the  operation  the  oxygen  combines  with 
the  carbon  of  the  positive  pole  and  producing  carbonic 
oxide  which  burns  at  the  vent  in  the  cover  to  carbonic 
acid  gas. 

At  Froges  the  electric  current  is  supplied  by  four  dynamos, 
each  6,000  amperes,  with  a  voltage  of  15,  worked  by  two 
large  turbines  of  300  horse-power  each. 

AtYenhausen  are  two  dynamos  constructed  to  develop 
14,000  amperes  at  30  volts,  and  a  smaller  one  of  3,000 
amperes  at  65  volts.  The  total  horse-power  of  this  plant 
is  about  1,500. 


I  u 


THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Mar*0,im. 


1 1 1  the  Hall  process,  alumina  is  <  1  i  -  -  <  >  1  %  >  ■  1  in  a  fused  bath 
ol  ili,  double  fluoride  of  aluminium  and  pol  issium,  or  of 
aluminium  or  sodium.  The  salts  arc  mixed  in  a  proportion 
corresponding  to  the  formula  K_  Al  1  CALF  .  l  *  "■  -  *  - K  1'.  1  l'i). 
--  of  tin-  potassium  salt  "ill  increase  the  solvent 
power  "f  tli.-  bath,  Km  decrease  it-  fusibility.  A  larger 
quantity  of  alumina  fluoridi  renders  the  hath  more  fusible, 
but  diminishes  tin-  alumina  dissolved.  The  operation  is 
conducted  in  iron  tanks  arranged  in  series.  They  are  lined 
with  carbon,  and  form  the  negative  electn  ithodes. 

i  electrodes  <"  anodes  are  carbon  rods,  :t  in. 
diameter,  attached  bj  -in.  copper  rods  to  the  conductors 
or  leads  by  means  of  suitable  clamps.  The  current  of 
...oiiii  amperes  and   50  volt-  in  oi  and  of  2,000 

nmpi  res  and  20  volts  in  the  other  series  is  turned  on.  The 
mixture  of  fluorides  in  the  tanks  or  pots  is  melted  by  the 
heal  generated  by  tin-  resistance  they  offer  to  the  current. 
[I  two  horns'  time  the  mixture  becomes  Quid,  anil 
alumina  is  added.     The  resistance  of  the  electrolyte    falls 


from  15  to  about  B  volts,  and  electrolysis  commences,  the 
liberated  aluminium  sinks  to  the  bottom  of  the  tank,  the 
oxygen  going  to  the  positivi  combining  with  the 

carbon,  and  escaping  a-  CO«.  During  the  operation  the 
hath  i-  k.pt  covered  with  tine  carbon  dust,  and  on  this  is 
placed  the  powdered  alumina.  When  the  voltameter  indicates 
a  rising  resistance,  tin-  attendant  Btirs  in  more  alumina  from 
the  surface  of  the  pot,  the  carbon  dnsl  rises  again  to  the 
Burface,  when  fresh  alumina  is  placed  upon  it.  The  metal 
produced  is  dipped  out  with  cast-iron  ladles,  any  entangled 
electrolyte  beiug  skimmed  hac-k  into  the  pot.  The  operation 
ontinuous  one.  The  metal  produced  by  this  process  is 
very  pure.  The  first  "  run  "  of  metal  carries  with  it  all  the 
iron  and  silicon  of  the  electrolyte,  the  only  remaining 
sources  of  impurity  being  tin-  alumina  added,  anil  the  ash  of 
tin-  carbons  which  are  consumed  in  proportion  of  a  little  less 
than  weight  of  carbon  to  weight  of  metal  produced. 
The  eleetrieal  energy  expended  is  calculated  at  '22  K.II.r. 

per  hour  per  lb.  of  aluminium. 


Compjlrisok  in   Ahminum  wnii  Iron  and  Copper. 
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•  Higher  than  an]  0  1  I  lithium  and  glucii 

Al.  Jit.  27'4. sp.  heat  equal  weights,  0'2143,sp.  1 

Li.-  Atomic  weight,  7.  sp,  beat  equal  weights,  0*9408,  sp.  heal  atomic  weights,  0'89, 
I  Ig.     too. 


Propertii     0/     [luminium. — The   pure  metal,  fro 
silicon  and  iron,  is -aid  in  be  perfectly  white,  hut  as  pro- 
duced, it   has  a  bluish-white  tinge  ■  when   burnished   it  is 

lingly   beautiful;  under  ad  ordinary  conditions   it   is 
unacted,  upon  by  air  and   moisture, 

ammonium   sulphide  and   cold  dilute  sulphuric  arid  have 
iM\  no  action  on   it,  when   tree   from  silicon.    The 

irrodibility,    however,    depends    entirely    upon    the 
Freedom   of   the   metal    ft Bilii and    lion.     It  is  not 

d  bj  cold  nitric  acid,  and  only  slowlv  when  bcatedi 
Tin-  organic  and-  and  salt-,  a-  acetates,  tartrates,  and 
.  in. it.  -  have  practically  no  corrosive  action  on  it :  though  in 
ol  -alt  action  is  Bel  up,  though  verj  much  less  than 
in  the  case  ol  coppi  1  or  tin.  The  salts  of  aluminium  formed 
an-  ais,>  non-poisonous,  and  this  would  make  it  valuable  for 
cooking  utensils,  tins,  and  cases  for  preserved  funds  and 
meats,  &c,  Another  point  in  its  favour  i-  that  following  on 
its  high  specific  beat,  it  takes  much  longer  fi 

trate  an  aluminium  vessel,  and  so   Food  hi  ati  d  in  an 
aluminium  pan  would  Keep  warmer  F01  a  ■  ■■       It  ■ 

ji.it.    ol   al i in   be   heated  and  then  withdrawn  from 

the  liti-,  it  will    retain    its    heat  foi  I   time  to  l I 

an  egg.     Its  lightness,  too,  would   maki    il    the  ideal  metal 
Foi     travellers'   and    soldiers'    equipments,    water    bottles, 
canteen-,  8cc.     It  would  also  bi 
instruments  and  tubes. 

It  i-  extremely  malleable!  following  after  gold  in  this 
respect,  and  maj  be  drawn  into  fine  wire.  It  can  he  rolled 
into  sheets  aboul  -11.107  in.  thickness,  and  drawn,  spun,  and 
-lamped.       It.   however,  becomes   hard   by   workii 

requires  frequent  ai areful  annealing  at  low  temperatures  ; 

the  '•' -t  temperature   foi   working  is    100 — ISO    '  .     it- 


hardness  equals  that  of  silver.  Bars  of  the  metal  give  a 
clear  musical  Bound  if  struck,  but  the  presence  of  even  a 
small  proportion  of  impurity  destroys  the  resonance. 

11  ordinary  dry  sand  lids,  galea 

should  be  somewhat  larger  than  for  brass,  bnl  great  care 
should  he  taken  not  to  heat  the  aluminium  much  above  the 
melting  1  otherwise  il  will  absorb  gases  and  become 

spongy  and  un-oiind.    Tin  shrinkage  is  about  2\  per  cent, 

of  the    length  Of   the    mould    and    ample    provision    must  he 
1   this  In  the  cores.      100  He  casting    in  Al  would  be 

equal  to  290   IV,  0  8n  or  Zn,  120  Ag,    is  Pb, 

77o   \u.  860  l'i. 

Al  iiniiilum     i-    readiN  corroded    by    alkaline    solutions 

forming    aluminatCS,    and  also    by    hydrochloric     acid    and 

chlorine,  and  i-  acted  upon  more  or  less  by  solutions  of  the 
chlorides.  Very  much  has  been  written  and  said  about  the 
properties  of  aluminium,  sensational  leaders  appear  daily 
in  the  press,  describing  wonderful  bridges  and   machinery, 

ships  and    houses  ol'   the  aluminium   age,  Ol    a-  one  qi 

at  the  head  of   an    article,  besides  whioh   .Ink-  Verne  is  dull 

reading,  "  \    Dream  "i    Vluminium."     Aluminium  U 

the  most  exaggerated  properties,  ami  much  harm  is  done  to 

the  real  value  of  the  metal. 

\\  hat  an-  the  facts,  to  begin  with  P  Vluminium  can  never 
possibly  take  the  place  of  iron  and  -led  for  structural 
purposes,  Buch  a-  In  bridges  and  heavy  machinery;  it  is  not 
a  rigid   metal;  a  bar  supported  on   bearings  24  in.  apart 

wa-    dellected  ,.',  ill.  with     Mln    III.  load.  ,•;  ill.    with    200    lb., 

Iii.  with  :tiui  111.     The  permanent  set  with  tl 

in.,  showing  the  low  elasticity  :  and  again, although 

aluminium  i-  only  one-thud  tin  weight  of  iton.it  has  less  than 
one  half  the    ten-ile  strength  of    the    best  Wrought  iron,  and 
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only  one-third  that  of  mild  steel.  These  facts  would  prevent 
it  ever  replacing  these  metals  in  shipbuilding  and  for 
structural  purposes.  But  aluminium  is  beyond  all  doubt  one 
of  the  most  valuable  of  metals,  and  is,  I  believe,  destined  to 
displace  almost  entirely  some  of  our  older  metals,  for 
instance,  copper,  which  its  superior  power  in  resisting 
corrosion,  its  great  lightness,  will  enable  it  to  replace  in 
light  machinery  and  fittings,  gas  and  water  fittings,  steam 
pipes,  electrical  machinery.  It  would  also  be  invaluable  for 
all  art  work  and  decorative  purposes.  Aluminium  plating 
would  supersede  both  tin  and  nickel  plating  ;  it  would  largely 
take  the  place  of  tinned  ware  and  German  silver  and  electro- 
plate for  table  ware.  It  would  also  be  invaluable  to  the 
chemist  for  many  of  his  laboratory  fittings,  replacing  brass 
and  iron,  which  corrode  so  rapidly  in  such  atmospheres. 
Now,  bringing  this  paper  to  a  close,  I  regret  its  imperfect 
character  arising  from  its  being  put  together  amidst  presence 
of  other  duties.  I  hope  at  some  future  time  to  bringbefore 
you  a  further  account  of  the  development  and  uses  of  this 
valuable  and  beautiful  metal. 

Discussion. 

The  Chairman,  in  thanking  Mr.  Dagger  for  his  valuable 
paper,  invited  discussion  thereon.  He  himself  would  like  to 
know  whether  aluminium  would  be  of  value  for  making  gas 
pipes  and  fittings  and  whether  the  coal-gas  was  likely  to 
affect  the  metal  ? 

Dr.  Kohn  remarked  that  in  Mr.  Dagger's  paper  there 
were  many  points  of  especial  interest  to  chemists. 
Personall}-,  he  was  extremely  interested  in  the  details  of  the 
electrolytic  process  itself.  They  had  been  told  in  the 
description  of  the  method  what  sort  of  apparatus  was 
employed  and  under  what  conditions  the  electrolysis  was 
effected.  As  he  understood  the  process,  the  alumina  is 
introduced  from  time  to  time  into  a  molten  flux  consisting 
essentially  of  the  fluorides  of  sodium  (or  potassium)  and 
aluminium.  He  wished  to  know  what  percentage  of  the 
alumina  was  obtained  as  metallic  aluminium  ;  whether  the 
reduction  was  anything  approaching  the  theoretical  amount, 
and  also  whether  the  flux  remained  in  its  original  state  at 
the  end  of  the  operation  ?  Did  any  decomposition  of  the 
fluorides  take  place,  and,  if  so,  had  any  action  on  the  carbon 
electrodes  been  noticed,  due  to  the  decomposition  products 
of  the  fluorides  ?  Fluorine  might  possibly  be  liberated  under 
these  conditions,  and  since  Moissan  had  prepared  two 
fluorides  of  carbon,  CF4  and  C»F4,  it  would  be  of  interest  to 
know  whether  any  attacking  of  the  carbon  had  been  observed 
that  might  be  due  to  such  a  decomposition.  As  to  the 
properties  of  aluminium,  the  melting  point  was  stated  to  be 
about  I,.30U°  F.  He  would  be  glad  to  learn  at  what  tempera- 
ture the  metal  softened.  Platinum  began  to  soften  at  about 
1,400°  C.,  and  this  rendered  it  useless  for  certain  chemical 
operations  at  very  high  temperatures  :  his  object  in  putting 
the  question  was  to  learn  within  what  temperature  limits 
aluminium  could  be  employed  with  safety.  The  importance 
of  aluminium  vessels  dor  various  operations  was  one  that 
had  always  been  attractive,  and  perhaps  in  the  aniline  colour 
industry  there  might  be  demands  for  it.  Enamelled  iron 
vessels  had  so  far  proved  to  be  the  best  in  most  cases  for 
the  operations  involved ;  but  he  presumed,  from  what 
Mr.  Dagger  had  told  them,  that  even  at  40°  to  50  C. 
aluminium  might  be  employed  with  safety  in  presence  of 
sulphuric  acid.  He  would  be  glad  to  know  whether  this  was 
so.  At  the  same  time  the  flexibility  of  the  metal  itself 
would  prevent  its  being  employed  otherwise  than  as  a  lining 
to  baths  or  the  like.  Its  application  to  steam  pipes  was  also 
a  question  which  might  be  discussed,  and  it  would  be 
interesting  to  know  whether  Mr.  Dagger  had  got  results  or 
tried  experiments  with  running  water  on  aluminium  pipes, 
and,  if  so,  whether  the  pipes  corroded  at  all.  In  the  case  of 
water  passing  through  lead  pipes,  corrosion  increased  or 
decreased  according  to  the  nature  of  the  water  that  passed 
through  them. 

Dr.  S.  G.  Kawson  asked  what  mineral  was,  on  the 
whole,  the  most  applicable  for  general  use  in  these  different 
electrolytic  processes  and  furnaces  ?  Bauxite,  corundum, 
and  cryolite  were  all  mentioned,  and  it  would  be  interesting 


to  know  the  reasons  which  caused  any  one  of  these  to  be 
selected  in  preference  to  any  other.  Corundum,  for  instance, 
was  purer  but  dialer  than  bauxite,  would  corundum  there- 
fore be  employed  only  when  a  specially  pure  product  was 
required,  or  were  there  other  considerations  involved,  such 
as  fusibility,  conductivity,  &c.  ?  The  electrodes  used  were 
of  enormous  dimensions,  up  to  3  in.  iu  diameter,  were 
these  cut  in  one  solid  piece,  or  built  up  of  prisms  ?  In  the 
former  case  what  material  or  form  of  carbon  could  be  taken, 
for  in  such  large  blocks  it  would  be  expected  that,  without 
some  previous  form  of  treatment,  the  carbon  would  be 
soft  and  porous.  The  seemingly  almost  complete  insolu- 
bility of  aluminium  in  sulphuric  acid  was  very  interesting, 
and  Dr.  Rawson  inquired  whether  stills  for  the  distillation  of 
sulphuric  acid  could  not  be  made  from  this  metal.  At 
present  both  glass  and  platinum  vessels  were  employed, 
but  there  were  grave  disadvantages  attendant  upon  the  use 
of  both  these  materials,  and  it  seemed  possible  that  these 
might  be  removed  or  lessened  by  constructing  the  stills 
of  aluminium. 

Mr.  Knight  asked  if  it  were  possible  to  solder  aluminium, 
as  he  believed  it  was  somewhat  difficult  to  make  joints. 

Mr.  Jones  believed  that  a  small  admixture  of  aluminium 
had  been  found  to  have  a  beneficial  effect  in  iron  castings, 
as  rendering  the  metal  less  liable  to  the  presence  of  blow- 
holes. In  laboratories  aluminium  would  have  a  great 
advantage  over  iron  and  copper,  e.g.,  in  the  case  of  an  air- 
bath.  The  aluminium  air-bath  would  retain  its  heat  more 
evenly,  and  resist  better  the  acid  fumes  which  so  soon 
destroyed  copper  or  iron.  He  had  heard  of  aluminium 
being  used  in  making  surveyors'  instruments,  and  had  been 
told  by  an  engineer,  who  had  been  on  the  Panama  canal, 
that  the  difference  iu  weight  was  most  advantageous  in 
that  hot  climate  for  those  who  had  to  carry  the  instruments 
from  day  to  day. 

Mr.  Rhodes  inquired  whether  aluminium  could  stand 
the  action  of  weak  sulphuric  acid;  if  so,  it  might  be  of 
use  for  making  floats,  such  as  are  used  in  sulphuric  acid 
works,  and  are  of  great  service  in  taking  measurements. 

Mr,  Dagger,  replying  to  Dr.  Kohn's  question  regarding 
the  liberation  of  fluorine  by  decomposition  of  the  cryolite, 
and  the  part  it  played  in  the  process,  said  that  in  the 
operation  as  described  no  fluorine  was  liberated.  The  alumina 
was  decomposed  by  the  electric  current,  and  the  action  of 
the  fluoride  seemed  to  be  merely  that  of  a  flux  when  com- 
paratively small  quantities  of  fluoride  were  used.  If, 
however,  those  proportions  were  departed  from,  and  the 
pot  was  allowed  to  get  out  of  "  ore,"  or  alumina  ceased  to 
be  added  in  excess,  the  fluoride  would  begin  to  decompose, 
and  that  meant  the  formation  of  an  infusible  mass  tilling  up 
the  pot  and  ending  the  operation. 

In  the  process  conducted  by  the  Pittsburg  Co.,  practically 
nothing  of  this  kind  took  place,  and  the  run  was  continuous. 
The  softening  temperature  of  aluminium  would  take  place 
betweeu  600°  and  700°  F. ;  at  that  temperature  it  would  begin 
to  get  crumbly  and  work  a  little.  In  contact  with  most  other 
metals  aluminium  in  presence  of  moisture  oxidised.  If  a 
plate  were  taken  and  bound  round  with  platinum  wire 
alumina  would  gradually  be  formed  at  the  contact.  In  the 
case  of  copper  and  iron  vessels,  corrosion  would  take  place 
at  the  juncture  of  the  two  metals.  For  steam  pipes,  since 
the  softening  of  aluminium  took  place  at  a  low  temperature, 
its  action  would  be  uncertain  for  steam  under  high  pressure, 
and  would  therefore  not  be  a  reliable  metal  to  use.  Out  of 
a  yield  of  2  lb.  of  alumina  containing  53  per  cent,  aluminium 
there  would  be  a  loss  of  about  3  per  cent,  of  the  aluminium, 
so  that  97  per  cent,  of  the  theoretical  amount  would  be 
about  the  yield  obtained.  Dr.  Rawson  had  asked  which 
would  be  the  best  mineral  to  use  in  the  electric  furnace,  and 
he  (Mr.  Dagger)  believed  that  corundum,  if  it  could  be 
obtained  cheap,  was  certainly  the  best,  having  87  per  cent. 
— 93  per  cent.  ALOa  ;  but  for  making  the  alloys  he  preferred 
bauxite,  as  it  was  easier  to  obtain  and  softer.  Cryolite  was 
simply  used  as  a  flux.  It  had  been  found  that  using  cryolite 
as  in  the  sodium  process  the  quality  of  metal  fell  far  short 
and  did  not  repay  for  the  trouble  taken.  In  reply  to 
Dr.  Rawson  whether  bauxite  reduced  the  amount  of  iron,  he 
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would  point  out  that  it  was  the  rule  now  to  prepare  alumina 
from  bauxite,  and  in  that  case  bauxite  was  a  far  better 
mineral  to  use  than  corundum,  but  he  would  deal  with  that 
question  at  another  time.  About  the  carbons,  there  was 
rather  a  difficulty  in  obtaining  them.  The  great  trouble,  as 
a  rule,  was  that  they  were  far  too  Boft.  Be  had  found  that 
i  were  those  which  they  had  obtained  from  the  United 
States  from  the  mineral  oil  carbon,  and  was  exceedingly 
pure,  the  ash  going  down  to  about  -01  or  '02  per  cent.  The 
carbone  used  were  solid,  and  varied  from  Ij  in.  to  3  in.  or 
8  iii.  mad.-  in  sections,  and  in  plates  banded  together. 
Mr.  Knight  bad  raised  the  question  as  to  Bolderiug  aluminium. 
It  had  not  been  properly  overcome,  but  he  (Mr.  Dagger) 
would  give  him  the  formula,  which  might  be  of  interest  to 
others,  and  which  he  had  found  to  give  fairly  good  results. 
The  difficulty  in  soldering  arose  of  course  from  the  forma- 
tion of  a  film  of  unreducible  oxide,  which  prevented  the 
contact  of  the  solder  with  the  aluminium  BUrfaces.  For 
ordinary  work  the  solder  containing  Al  G  parts,  copper  4, 
zinc  90,  would  be  used,  but  the  zinc  had  to  be  free  from 
iron.  For  heavy  soldering  a  mixture  of  Al  12,  copper  B, 
and  zinc  80.  In  reply  to  Mr.  Jones's  question,  aluminium 
bad  a  beneficial  action  on  iron  in  preventing  the  forma 
tion  of  blow-holes,  and  in  giving  sounder  castings.  It* 
action  was   most    piobablv  deox  ulising  and   thus   enabled    it 

to  destroy  the  oxides  and  various  impurities  which  were 
entangled  in  tin-  molten  iron,  and  which  rose  to  the  surface, 

leaving  a  much  purer  and  better  metal  underneath.  lie  had 
seen  it  stated  that  aluminium  lowered  the  nulling  point  of 
Casl  iron,  and  he  had  himself  takes  it  for  granted  and  stated 
so  in  previous  papers  on  aluminium  ;  but  from  recent  obser- 
vations he  ratlin  doubted  the  statement,  although  given  on 
high  authority.  For  air  baths,  the  trouble  of  aluminium 
softening  at  600  was  felt,  and  it  was  not  considered  a  suitable 
metal.  The  action  of  sulphuric  acid  on  aluminium  would  be 
slight  at  55  C.  In  answer  to  Mr.  Norman  Tate,  the  action 
of  coal  gas  on  aluminium  littings  caused  no  danger,  anil 
he  could  not  say  that  they  would  be  affected  to  anj  extent 
by  the  impurities  contained  in  ordinary  coal-gas,  certainly 
not  to  the  degree  to  which  iron  fittings  were  corroded. 
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ON    TIIK    PHYSICAL    CONDITIONS    EXISTING    151 
SHALE-DISTILLING  RETOBTS. 

IIV    r.   .1.    BOWAN,    C.F.. 

Tmk  physical  conditions  existing  in  shale  retorts  have  not 
hitherto  been  very  accurately  or  minutely  observed.  A 
good  deal  seems  to  have  la  en  taken  for  granted,  and  in 
particular  the  language  generally  used  with  reference  to  the 
temperatures  employed  in  -hale  distillation  indicates  that  it 
was  the  prevailing  belief  that  a  similar  temperature 
ii  side  the  retorts  to  that  which  was  applied  to  the  outside 
with,  at  the  inesl,  a  slight  allowance  for  loss  by  con- 
duction. 

From  theoretical  considerations  Dr.  Mills  (in  his 
■•  Manualette  of  Destructive  Distillation,"  3rd  Ed.,  p.  15) 
fixed  a  definite  limit  to  the  temperature  required  in  shale 
retorts  for  oil  distillation,  and  he  thus  discriminated,  to 
some  extent,  between  external  and  internal  temperatures. 
Dr.  Mills  says  :  "  Paraffin  oil  can  be  prepared  from  coal, 

bituminous  shale,  lignite,  w I,  peat.  Kimineriilge  clay,  and 

the  like,  on  the  one  condition  that  a  very  low  red  beat  is 
employed.  I'  is  certain  that  the  greater  part  of  the  d,  com- 
position and  distillation  takes  place  below  427  ('.  (800  F.i. 
din  highest  possible  boiling  point  of  any  normal  paraffin  is 
555  C.  (1031  F.)  the  extreme  limit  therefore  required 
in  a  shale  retort."      (See  also  up.  cit.  pp.  12  —  lit.) 

This,  it  will  be  observed,  Bpeaks  only  of  the  temperature 
required  in  shale  retorts  for  the  production  of  paraffins,  not 
of  the  temperatures  actually  employed,  but  subsequent 
investigation  goes  to  prove,  in  general,  the  correctness  of 
the  deduction  by  Dr.  Mills.  At  the  same  time  it  must  l" 
remarked  that  the  temperature  of  the  boiling  point  of 
paraffins  is  not  necessarily  tin'  temperature  of  their  formation 
from  organic  matter. 

In  tic  course  ol  a  recent  inquiry  the  author  was  able  to 
make  several  series  of  observations  on  the  actual  conditions 
existing  m  shale  retorts  during  the  process  which  yields  oil 
and  ammonia,  and  as  tin-  results  of  these  observations 
possess  a  wider  importance  than  that  of  the  immediate 
occasion  of  their  being  collected,  he   has  been  permitted  to 

communicate  them  to  this  Society.  Tiny  were  obtained  for 
the    most  part  in    the  winking  ol    the  retorts   constructed  1  ix 

the  Messrs,  Armour,  of  Hermand  Oil  Works,  bul  they  throw 

s c    useful    light,    not     merely    noon    the    action    of    the 

Hermand   retorts,   but    also  upon  the  course  of  action  in 

retorts  constructed  ai rding  to  other  plans,  and  thus  upon 

the  general  subject  of  shale  distillation. 

It  will   be  well,  in  the  first  place,  to  compare  ihc  Hi  rniani' 

retorts  with  their  predecessors,  so  as  to  indicate  tuamain 

feature-  of  their  design  and  method  of  working. 

1.  The  original  or  "  old  "  vertical  retort. 

The  retort  introduced  by  the  late  Mr.  James  Young.  I'd:  8  . 
about  the  _\car  1851,  was  a  cast-iron  cylinder,  slightly 
tapered  lengthwise,  -  ft.  diameter  (the  section  being  usually 

circular  but  SOmetimeB  Oval)  and  '.'  to  In  It,  long  in  the 
pall  exposed  to  heat,  with  a  hopper  and  ilium  at  tie  top 
lor  charging,  and  a  tray  with  a  water-lute  at  the  bottom 
for  withdrawing  the  spent  shale.  Such  retorts,  which  are 
illustrated   in    b*ig,   I,  were  usually  placid   vertically   and  set 

in  group-  of  -ix  t lire  or   furnace,  the  Bame  and  lire 

gases  from  which  passed  to  and  fro  horizontally  by  three 
fines  or  passages,  gradually  ascending,  and  thus  travelled 
over  the  larger  part  of  the  exterioi  surface  of  the  retorts. 

The  temperature  of  the  exterior  of  tins,,  retorts  was 
kept  as  high  as  was  consistent  with  their  safety,  but 
frequently  reached  the  point  at  which  the  cast  iron  became 
soft,  when  it  bulged  out  or  tin  retort  collapsed  (or  "pat 
down/1  as  it  was  sometimes  described)  by  reason  of  the 
superincumbent   weight   of    iron   and   the  column  of    shale. 

lie-  Boftening  point  of  casl  i bas  been  fixed  at  about 

i.: to    |,600    F.  (Hi:.     io  s7i    C),    so    that    these 
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retorts,  containing  each  its  charge  of  about  10  cwt.  of  shale, 
had  their  lower  portions  exposed  to  temperatures  ranging 
from   1,000°  F.  (538'  C.)  to  1,500°  F.  (815°  C.)  during  the 


Fig.  1. 


Old  Vertical  Rktort.     Smill  Size. 

12  to  20  hours*  which,  it  is  stated,  were  required  to  work 
off  a  charge.  Even  under  these  conditions  the  oil  was 
usually  not  fully  extracted  from  the  shale. 

2.  I  have  been  informed  that  some  observations  of 
temperatures  which,  it  is  to  be  regretted,  have  never  been 
published,  were  made  at  Bathgate  Works  in  or  about  1870 
by  Mr.  Glen  and  the  works  chemist,  with  a  view  to  deter- 
mine, if  possible,  the  most  favourable  working  temperatures 
for  retorts  of  different  lengths,  and  that  at  these  and  at 
t'phall  Works  the  vertical  retort  was  gradually  lengthened, 
first  to  12  and  then  to  15  ft.,  with  the  result  that  an  increased 
yield  of  both  oil  and  ammonia  was  obtained,  apparently  in 
consequence  of  exposing  the  shale  for  a  longer  period  of 
time  to  the  action  of  heat. 

.Mi .  W.  Eraser,  of  the  I'umpherston  Oil  Co.,  has  been 
kind   enough   to  give   me  a  tracing  (Fig.  2),  showing   the 

Fig.  2. 


-fm.    I    -/sb 


I    ! 


•  See  G.  Beilby,  Jour.  Soc.  of  Arts,  Vol.  XXXIII..  p.  315. 


Fig.  2. — continued. 


method  of  construction  adopted  in  the  lengthened  vertical 
retorts  alluded  to,  the  flues  for  the  lire-gases  being  so 
arranged  that  the  lower  6  ft.  in  length  of  the  retorts  were 
exposed  to  a  higher  temperature  than  the  upper  lengths  of 
about  9  ft  which  were  heated  uniformly.  It  is  also  said 
that  longer  retorts  were  used  in  the  old  West  Colder  Oil 
Works.  In  addition  to  these  modifications,  the  records  of 
the  Patent  Office  show  that  many  different  forms  and  sizes 
of  retorts  were  proposed,  but  those  which  were  introduced 
into  practical  work  and  have  continued  in  use  for  any  length 
of  time,  are,  prior  to  the  Armour's  retort,  the  Henderson  and 
the  Young  and  Beilby  forms. 

Fig.  3. 


Henderson's  Retort. 
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3.  The  Henderson  Retort.  —  This  retort  has  been  so 
recently  described  by  Mr.  1).  It.  Steuart  (this  Journal, 
8,  I«io,  lol),  that  I  shall  merely  refer  to  the  illustration 
(Fig.   3),   and   note  that   it  is   said    to   be   constructed    of 


Fig.  I. 


Young's  Retort,  issi. 


Fig.  r,. 


Hkh.uv's  iti  roBT,  1881. 
cast    iron,  in  length   IS  ft.  and   of    oval    section   ~\   ft. 

by  1  ft.  It  contains  18  OWt  of  shale,  and  is  worked 
intermittently,  the  charge  being  exposed  to  heat  in  the 
retort  for  16  hours,  when  it  is  dropped  hot  into  the  furnace 

placed  below  the  retorts.     The  spent  shale  is  said  t ntain 

when  thus  drawn  1 '_■  percent,  of  ''combustible  matter," 
which  1  suppose  means  fixed  carbon,  and  this,  with  any 
residual  hydrocarbons  which  il  contains,  makes  it  useful  for 
fuel  especially  as  when  charged  into  the  furnace  it  is  already 


heated  to  the  temperature  of  combustion.  The  tire-gases 
are  led  up  to  about  half  the  height  of  the  retorts  before 
being  brought  into  contact  with  them,  and  are  then  made  to 
descend  to  a  chimney  floe.  The  effect  of  this  arrangement 
no  doubt  is  to  maintain  the  whole  of  the  interior  of  the 
"  oven  "  at  a  uniform  temperature. 

Mr.  Steuart  records  (in  the  paper  quoted)  one  or  two 
observations  of  temperatures  obtained  (luring  working.  He 
says,  "  the  temperature  of  the  oven  is  from  !*O0°  to  1000  !•'.," 
(482  to538°C);  "the  steam  as  it  goes  into  the  retort  is 
630  I'."  (332  ('  )  ;  "  the  shale  inside  the  retort  1>  ft.  from 
the  top,  three  hours  after  charging  880:  I'."  (3*32°  C.)  : 
"16  hours  after  charging  730  F."  (887°  C .)  :  "and  the 
products  of  distillation  at  the  exit  pipe  500  to  600  1-'." 
(250°  to  315°  C). 

It  is  to  be  regretted  that  Mr.  Steuart  did  not  add  some 
further  observations  to  these,  because  the  shale  at  the  point 
of  observation  derives  very  little  beat  from  the  oven  and  is 
almost  entirely  heated  up  by  the  highly  superheated  steam 
which  is  introduced  at  the  top  of  the  retort  ;  moreover,  any 
air  drawn  into  the  retorts  passes  in  by  the  hopper  lids  and 
tends  to  keep  down  the  temperature  at  the  top  of  the  retort. 
Kven  after  1G  hours  heating  the  shale  there  had  acquired  a 
temperature  of  only  730  !•'.  (387  ('.)  which  is  not  sufficient 
for  its  complete  distillation,  and  if  dropped  into  the  furnace 
in  that  condition  it  must  have  carried  some  if  not  most  of  its 
hydrocarbons  to  the  fate  of  being  used  only  as  fuel.  The 
products  of  distillation  are  taken  off  at  the  bottom  end  of  the 
retort  and  their  temperature  is  comparatively  high.  It  is 
probable  that  in  the  body  of  the  retort,  from  the  underside 
of  the  oven  arch  to  the  top  of  the  furnace  urch,  the  shale  has 
the  full  temperature  of  1,000°  to  1,100°  F.  (538" to  593°C). 

4.  The  Young  and  Heilby  Retort. — This  retort,  in  its 
various  forms,  has  also  been  fully  described  by  both  its 
authors  (see  especially  G.  Heilby,  Trans.  Mining  Inst,  of 
Scotland,  Vol.  V.,  part  J;  this  Journal,  3,  21G;  Jour.  Soc 
of  Arts,  Vol.  XXXIII..  p.  813— 825)  and  is  well  known. 

Figs.  I  anil  ,"i  illustrate  the  steps  in  design  due  to 
Mr.  Young  (Fig.  -I  >  and  Mr.  Heilby  (Fig.  .'>)  separately; 
whilst  Figs.  •'»  and  7  show  forms  of  the  combined  or 
Young  anil  Heilby  retort. 

In  its  most  familiar  form  (Fig.  (',)  it  consists  of  an   iron 

Fig.  (1. 


Young  and  Bktlbt's  [bom  lnd  linn  k  Hktoht. 


retort,    circular    or  oval    in    secti and   about   lift,    long, 

placed  Upon  the  top  Of  a  tire-brick  retort  of  oblong  section 
about  1  ft.  II  in.  by  lo  in.  at  its  top  end.  and  2  ft.  ">  in.  by 
12  in.  at  the  butt. mi  of  the  straight  part,  which  is  s  It. 
long,  surrounded    by  Hue   passages    lor   flame    and   heating 
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gases,  and  ends  in  a  curved  shoot  or  mouthpiece,  about" 
5  ft.  6  in.  in  vertical  height  and  tapered  to  a  cast-iroit 
discharging  door  15  in.  diameter. 

Fig.  7. 


Young  and  Beilby's  Brick  Kktort. 

The  cast-iron  retorts  are  grouped  above  into  a  series  of 
four  by  a  multiple  hopper,  which  acts  as  a  common  reser- 
voir of  shale,  and  is  also  used  to  condense  the  oil  vapours 
so  that  they  may  undergo  a  second  volatilisation  on  being 
carried  back  into  the  retort  by  means  of  the  green  shale. 
The  iron  retorts  stand  in  an  oven  without  flues,  with  openings 
for  inlet  and  exit  of  hot  gases  near  the  bottom,  but  on 
different  sides  of  the  oven.  The  object  of  this  arrangement 
is  stated  to  be  to  heat  these  retorts  (or  these  iron  portions 
of  the  retort  considered  as  a  whole)  uniformly  to  a  low 
red  heat,  or  about  800°  F.  (427°  C),  it  being  the  intention 
to  derive  a  considerable  portion  of  this  heat  from  highly 
heated  steam  and  gases  passing  up  inside  the  retort  from 
the  brick  portion  below.  The  purpose  in  having  this  brick 
addition  to  the  upper  retort  is,  in  the  words  of  its  authors, 
"  to  treat  the  residue,  or  '  spent  shale,'  to  a  supplementary 
operation  of  steaming  after  the  oil  distillation  was  finished," 
this  supplementary  operation  being  accelerated  by  the 
employment  of  a  high  temperature  (1,832°  to  2,000°  F.  or 
1,000'  to  1,093°  CO  to  which  the  brick  retort  must  be  exposed, 
and  which  would  also  enable  the  red-hot  shale  coke  in  it  to 
decompose  the  steam  admitted  below  and  form  water-gas. 
In  describing  his  process,  Mr.  Beilby  said,  "  The  steam 
entering  the  lower  end  of  the  retort  and  passing  through 
the  red-hot  material  in  the  fire-clay  portion,  is  highly  super- 
heated and  rapidly  conveys  heat  to  the  raw  shale  in  the 
upper  retort,  which  is  further  heated  by  the  flue  gases 
passing  outside.  The  oil  vapours  and  steam  passing  off  by 
the  exit  pipe  are  cooled  and  condensed,  and  are  collected 
in  tanks.  The  shale  at  the  lower  end  of  the  iron  retort 
receiving  the  first  effect  of  the  highly  heated  steam,  is  first 
exhausted  of  its  hydrocarbons,  and  the  removal  of  a  portion 
of  the  materials  '  below '  moves  downwards  the  whole 
column  within  the  retort,  so  that  the  portion  of  shale 
exhausted  of  its  oil  products  is  now  brought  into  the  more 
highly  heated  clay  retort,  and  being  subjected  to  the 
current  of  steam,  a  large  part  of  its  nitrogen  is  converted 
into  ammonia,  which  passes  away  with  the  steam  and  oil 
vapours."  * 

Ingenious  as  this  process  undoubtedly  is,  and  founded 
upon  elaborate  and  careful  analyses  and  researches  carried 
out  by  Dr.  Grouven  and  Professor  Wm.  Foster  as  well  as 
by  Mr.  Beilby,  yet  it  is  not  going  too  far  to  assert  that  its 

*  Jour.  Snc.  Arts,  Vol.  XXXIII..  p.  S16. 


practical  realisation  on  a  commercial  scale  demands 
physical* conditions  which  it  is  extremely  difficult,  perhaps 
impossible,  to  obtain.  The  labours  of  Messrs.  Young  aud 
Beilby  have  unquestionably  resulted  in  considerable  im- 
provement in  shale  distillation.  Operations  are  directed 
with  more  intelligence  and  care  than  were  formerly  the 
rule,  and  better  results  are  obtained,  but  in  the  foregoing 
remark  I  refer  to  the  realisation  of  the  theoretical 
possibilities  of  the  process. 

One  of  the  difficulties  was  perceived  by  Mr.  Beilby 
himself  soon  after  commencing  to  work  on  a  practical  scale. 

"  Spent  shale,"  he  says,f  "  contains  about  85  per  cent,  of 
mineral  ash,  consisting  of  silicates  of  varying  fusibility.  As 
long  as  the  15  per  cent,  of  fixed  carbon  '(ordinarily  con- 
tained in  the  spent  shale  from  simple  oil  distillation)  '  is 
intimately  mixed  with  these  silicates,  the  mass  is  nearly 
infusible,  but  whenever  any  large  proportion  of  the  fixed 
carbon  has  been  burned  away  by  the  oxygen  of  the  steam, 
the  ash  softens  and  begins  to  fuse,  and  there  is  the  danger 
that  a  number  of  pieces  fusing  together  may  plug  the  retort, 
anil  stop  the  downward  passage  of  the  shale.  It,  unfortu- 
nately, happened  that  the  softening  point  of  the  ash  of  the 
particular  shale  under  consideration  was  at  or  near  the 
temperature  at  which  the  process  could  be  carried  out  with 
economical  speed.  In  the  practical  working  of  this  shale 
by  the  new  system,  it  was  evident  that  the  process  of 
burning  away  the  carbon  and  extracting  the  nitrogen  must 
be  stopped  short  while  there  was  still  sufficient  carbon  mixed 
with  the  ash  to  keep  it  from  fusing." 

Further  experience  has,  however,  shown  that  the  difficulty 
is  therein  not.  fully  stated,  but  that  the  fact  is  that  as  soon 
as  the  process  of  distillation  is  completed  the  remanent 
solid  materials  quickly  acquire  the  temperature  necessary 
to  allow  them  to  soften,  or  that  they  at  once  allow  the  heat 
inside  the  brick  retort  to  accumulate,  so  that  the  brickwork 
itself  softens,  and  the  mineral  matter  adhering  to  it  and 
further  aiding  to  "  slag"  it,  a  " gobbed  "  or  plugged  retort 
is  the  inevitable  result.  In  most  oil  works  the  workmen 
know  that  to  miss  a  "  draw  "  by  a  very  few  hours  involves 
very  serious  labour  on  them  in  order  to  get  the  spent  shale 
down. 

The  results  of  examinations  of  internal  temperatures 
obtained  at  Hermand,  and  the  fact,  already  stated,  that  it 
was  necessary  to  expose  the  "  old  vertical  "  retort  to  a  tem- 
perature approaching  1,200°  to  1,500"  F.  in  order  to  extract 
the  major  part  of  the  oil  from  the  shale  in  it,  also  go  to 
prove  that  on  Messrs.  Young  and  Beilby's  system  the  oil 
distillation  could  not  be  finished  in  the  iron  retort,  so  that 
shale-coke  should  exist  when  wanted  for  the  subsequent 
process  in  the  lower  brick  retort.  The  heat  of  steam  and 
gases  passing  up  from  red-hot  materials  below  must  also  be 
to  some  extent  delusive,  because,  if  the  process  were  working 
according  to  the  theory,  the  cooling  effect  of  the  decomposi- 
tion of  the  steam  and  the  formation  of  water-gas  would  be 
such  that  all  the  heat  which  could  be  imparted  to  the  brick 
retort  from  outside  would  be  required  to  maintain  the  inside 
temperature  at  the  point  at  which  the  chemical  action  was 
possible.  Consequently  the  resultant  water-gas  and  excess 
of  steam  could  not  be  highly  superheated,  if  superheated  at 
all.  The  actual  results  obtained  in  the  manufacture  of 
water-gas  illustrate  this. 

5.  The  Hermand  Retort.  —  The  retort  designed  by 
Messrs.  J.  and  H.  Armour,  and  introduced  at  the  Hermand 
Oil  Works,  is  comparatively  new,  and,  as  far  as  I  know, 
has  not  as  yet  been  described  to  this  Society. 

At  their  Breich  works,  Messrs.  Armour  made  some  depar- 
ture from  Messrs.  Young  and  Beilby's  designs,  and  erected 
retorts  (Fig.  8)  composed  partly  of  iron  and  partly  of 
fire-brick,  with  a  special  construction  of  flues  for  heating, 
and  without  multiple  hoppers,  but  of  a  greater  length  than 
the  ordinary  Young  and  Beilby  design. 

The  Hermand  retort,  however  (Fig.  9),  is  different  from 
any  other  vertical  retort  which  has  been  hitherto  worked. 
It  is  built  entirely  of  fire-brick,  in  section  is  rectangular 
and  tapered  from  1  ft.  6  in.  by  1  ft.  3  in.  at  the  top  just 
under  a   cast-iron    hopper,  to   3  ft.    6   in.   by  1    ft.  6  in.   at 
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the  bottom  of  the  straight  shaft,  which  is  '2'J  ft.  Ion".  The 
straight  shaft  terminates  in  a  curved  shoot,  which  tapers 
down  to  a  circular  cast-iron  discharging  door  of  ordinary 
pattern,  5  ft.  in  vertical  height  below  the  bottom  of  the 
straight  part,  1 1 1 i -  Bhoot  havng  a  capacity  of  :<u  cub,  ft., 
and  constituting  a  cooling  chamber,  ;><  no  heat  i-  applii  'I  to 
it  outside,  steam  i»  admitted  to  the  retort  in  this  shoot  by 
a  pipe  inserted  about   12  in.  above  the  discharging  door, 

Fig.  8. 


Armour's  Bbj tl  it  Retoht. 

and  tliis  aids  the  cooling  of  the  spent  shale  It  is  certain, 
however,  that  some  air  enters  coi  tinually  by  the  door  and 
brickwork,  and  this  air  seems  t<>  supply  oxygen  for  the 
combustion  "f  some  ,,f  t!,,.  carbon  of  the  shah',  and  thus 
In  raise  a  portion  m  it  to  a  ml  hrat  at  about  the  top  oi 
the  curved  portion  at  the  back  where  the  steam  does  not 
penetrate,      <hi  the  top  of   the  Bireighl  shaft   is  placed  a 


cast-iron   hopper,  4  ft.  deep,  of  oval   section   3  ft.  2   in.  by 
1  ft.  11  in.,  the  exit  pipe  for  the  oil-gases  being  placed  at 
the  bottom  of  the  hopper. 
The  capacity  of  the   Hermand  retort,  as  compared  with 

the  lf0U0g  and  Beilhy  or  "  l'clitlalid  "  retort  is  as  follows  : — 

Hkiim  um  Ri  roRT. 


H 

Bi  in  body 

Curved  shoot  or  cooling  obamber  , 
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Yox  n<-   urn  lint  r.v  Retort. 
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These  weights  are  found  bj  taking  the  shale  as  equal  to 

50  lb.  weight  per  cubic  foot  in  the  broken  state,  -nine  actual 

trials  with  a  box  of  i  cub.  ft.  capacity  having  given  a  mean 
of  49  lb.  per  cubic  foot, 

The  heating  of  the  Hermand  retort  is  carried  out  ex- 
clusively h\  the  combustion  of  the  scrubbed  gas,  which  is 
introduced  by  a  pipe  near  the  bottom  of  the  straight  sluift. 
The  Same  and  fire  gases  are  conducted  round  i  acfa  group  of 
four  retorts  by  a  continuously  ascending  spiral  flue,  which 
forms  six  steps  or  stages  in  the  vertical  height  of  the  retort, 
(•n  reaching  the  "1111  of  their  travel  (of  211  lineal  feet)  in 
the  top  ring  of  the  spiral,  the  hot  gases  ascend  into  a  Hue 
which  runs  along  the  full  length  of  a  bench  of  retorts  on 
the  exit  or  outside  of  the  hoppers.  The  two  outside  tines  ,,f 
n   bench    unite    al    one    end    in    a    central    Hue,  in  which  the 

inner  sides  of  the  hoppers  are  expos,, 1  t,,  the  hot  gases, 
and  thence  to  the  chimney  which  is  placed  at  the  end  of 
each  bench  of  retorts.     Hy  this  arrangement  there  is  a  \<i\ 

c plete   and   economical   utilisation   and   distribution    of 

luat.  the  tempi  rature  gradually  diminishing  as  the  fire-gases 

ascend,  the  last  portions  being  made  use    of    to  heat    up   the 

fiesh  charges  of  green  shale  in  the  hoppers,  so  thai  very 

little  is  lost  iii  waste    pises    escaping    to    the  ell lllilo  \  .      The 

total  amount  of  heating  surface  exposed  to  the  flame  and 
fire-gases  1-  251  sq.  ft.  in  these  retorts,  as  against  124  sq.ft. 

in  the  Voung  and  Keilby  form. 

These    details    are    important,  because  they  are  witn.  s.  to 

the  presence  of  several  elements  which  render  thi 
specially  suitable  for  the  examination  of  temperatures  under 

the  most  favourable  conditions.  The  shale  is  heated  up 
before    it    enters    the    retort    body,    and    as    it    descends    the 

temperature  surrounding  the  retort  is  gradually  inon  ased  as 
the  chemical  action   tends  to   become   less  vigorous.     No 

extraneous  heat  is  supplied  to  the  shale  by  means  oi  super- 
heated steam,  as  only  exhaust  01  "  soft  "  steam  is  admitted 
to  the  retorts  ;  and,  finally,  there  is  no  cooling  of  the  escaping 

oil  va| rs  by  reason  of  contact  with    cold    shah'  or  hoppei 

or  other  surfaces. 

T'emperaiurea  in  F/ti**.—  A  series  of  measurements  of 
the  temperatures  in  five  of  the  stages  of  the  spiral  flue 
(commencing  at  the  lowest  one),  taken  by  means  of  the 

Siemens  copper  ball  pyrometer,  gave  the  following    results  : 

1st  or  low.st  stage  of  Sue,  1 550    I 
\t    the  next  t,  st    here    the  copper  ball   was  melted   in 
consequence  of  its  i»>  ing  placed  in  tin-  flame. 
2nd  stage  of  Hue,  1840    I'. 

Three  tests  here  gave  exactly   the  same  result. 

:trd  slap-  of  tine,  (u  1  1050  .  (01   1125  ,  (r).  1  195  '. 
4th  stage  of  Hue,  (a)  090  .  (b),  1070  . 
5th  stage  of  Hue.  (a)  930  .  (/■)  930  . 
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The  same  stage  at  the  next  adjoining  retort  was  taken 
subsequently  for  a  test,  because  the  opening  of  spy-holes  in 
the  lower  flues  of  the  one  hitherto  examined  had  cooled  the 
upper  portion  of  it  considerably.  This  5th  stage  of  flue 
gave  (a)  1060°  and  (A)  1000'. 

These  temperatures  are  shown  in  black  figures  on  the 
sections,  Figs.  10  and  11. 

Fig.  10. 


These  readings  are,  of  course,  only  approximations  to 
the  actual  temperatures,  this  being  all  that  instrument  can 
afford,  and  it  is  to  be  remarked,  moreover,  that  they  were 
taken  at  the  time  when  the  retorts  were  being  drawn  below 
and  freshly  charged  above,  so  that  there  would  be  found 
consequently  the  greatest  amount  of  difference  between  the 
top  and  bottom  temperatures  which  these  retorts  could 
exhibit  in  working. 

On  another  occasion,  when  observations  of  the  internal 
temperature  were  being  taken  by  Mr.  Harry  Armour, 
simultaneous  tests  of  the  temperature  in  these  external 
floes  were  made  by  me  with  one  of  Murrie's  pyrometers 
having  a  scale  of  1000°  to  2000'  F.,  but  not  reliable  beyond 
1950°.  This  instrument  showed  in  the  third  stage  of  flue 
from  bottom  1900'  F.,  and  the  pyrometer  index  was 
moving  up  rapidly  beyond  that  figure  when  the  instrument 
«;is  withdrawn  to  avoid  damaging  it ;  in  the  fourth  stage 
of  flue,  1510"  F.  :  and  in  the  fifth  stage  of  flue,  1.250°  F. 
These  temperatures  are  shown  in  the  outside  row  of  the 
figures  on  the  right  of  section,  Fig.  1 1. 

By  means  of  another  instrument  of  the  same  kind,  but 
having  a  lower  range,  the  temperature  in  the  side  flues  on 
the  top  of  the  retort  benches  was  found  on  different 
occasions  to  be  770'  I'.,  895°  F.,  and  910°  F.,  the  first 
reading   having   been    taken    while    the   bench    was    being 


charged  with  eold  shale.  The  central  flue  leading  to  the 
chimney  and  at  41  ft.  and  10  ft.  distance  from  the  chimney 
showed  640°  F.,  650°  F.,  and  648°  F. 


HiOL 


Tempei  ature  of  Shale  in  Hoppers. — In  order  to  ascertain 
the  temperature  of  the  shale  in  the  hoppers  at  different 
periods  a  Murrie's  pyrometer  having  a  range  of  from 
300°  F.  to  900:  F.  was  used.  The  stem  of  this  instrument 
5  was  ft.  fi  in.  long,  but  the  bulb  or  mercury  chamber  was  9  in. 
from  the  bottom  end.  On  one  occasion  it  was  inserted  into 
the  shale  in  a  hopper  just  after  a  draw  and  before  fresh 
shale  was  charged.  The  pyrometer  stem  extended  4  ft.  3  in. 
down  from  the  hopper  lid,  and  was  left  for  half  an  hour, 
when  the  reading  was  480  F.  On  another  occasion  the 
same  instrument  was  placed  in  the  midst  of  a  charge  of 
green  shale  at  11.30  a.m.  and  allowed  to  remain  in  the  shale 
til!  8.45  p.m.,  dropping  down  to  its  full  extent  when  the 
charge  dropped. 

At  first  only  3  ft.  of  the  stem  were  inside  the  hopper,  and 
there  was  no  indication  on  the  dial  till  1.15  p.m.,  when  the 
index  showed  320°,  although  the  hopper  itself  was  very  hot 
during  the  whole  time.  The  pyrometer  dropped  down  to  its 
full  length  with  the  charge  at  2.35  p.m.,  when  the  draw  took 
place  and  the  temperature  became  350°  F.  (177°  CV  A 
fresh  charge  being  put  into  the  hopper  the  temperature  fell 
to  320°  F.  (160D  C). 

At-  °F.    °C. 

3.25  p.m.  the  pyrometer  marked  390  (199) 


3.30  p.m. 
3.35  p.m. 
3.38  p.m. 
3.41  p.m. 
3.45  p.m. 
3  52  p.m. 


400  (2nt  > 
430  (221) 
450  (232) 
500  (260) 
520  (271) 
530  (278) 


■II J 
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At-  I' 

4.0p.m.  the  pyrometer  marked  545  C285) 

5.0p.m.  "     ..  „  *50    - 
5.40  p.m. 

6.0  p.m.  „  „  520  (271) 

6.25  p.m.  „  ,.  550(288) 

6.45  p.m.  „  „  570(299) 

7.0  p.m.  „  „  590(310) 

7.10  p.m.  ,.  ..  600(315) 

7.36  p.m.  „  ..  650(843) 

7.50  p.m.  ..  .,  7O0(:i71) 

720(382) 

H.  lo  p.m.  „  .,  750(399) 

8.45  p.m.  the  charge  was  drawn  and  the  pyrometer  till  '1 
against  the  side  of  the  retort.  This  caused  the  index  to 
rise  quickly,  and  as  it  touched  the  limit  of  the  scale  the 
instrument  was  withdrawn.  The  shale  at  tlii-  point,  .just 
entering  the  body  of  the  retort,  was  found  to  be  hotter  than 
the  escaping  oil  vapours,  bul  nol  hot  enough  for  distillation, 
In  fact,  subsequent  tests  showed  that  the  shale  does  nol 
reach  a  temperature  of  1000  F.  until  it  is  about  6  ft.  from 
the  top  of  the  retort. 

Temperature  of  Shall  in  th  Retort*— A  pyrometer 
(Murne's)  having  a  range  of  1000  to  1800  F.,  the  length 
of  stem  being  is  ft.  2|  in.  was  inserted  to  a  depth  of  about 
in  ft.  at  10.50  a m.  when  charging  retorts.  Its  position  is 
shown  at  P  cm  Fig.  10. 

At  (.35  p.m.  the  firsl  movement  of  the  index  gave 
1020    F. 


At—  F. 

9.0  a.m.  the  temperature  was  1050~]  Temperature    of     ex- 
ternal  Hues    at    this 


At 


1.50  p.m.  the  temperature 
5.30  p.m. 

6.0  p.m.  „ 

6.80  p.m. 
7.0  p.m. 

-  D  p.m.  „ 

9.0  p.m.  „  ,, 

•i. 'jo  p.m.  „  ,. 

10.0  p.m.  „ 

1 1  ii  p.m.  „  „ 

12  midnight  ..  „ 
1.0  a.m.  ,.  „ 
2.0a.m.  „ 

8.0  a.m. 

In  a.m.  „ 

1.30  a.m. 

5.0  a.m. 

6.0  a.m.  „  „ 

I  0  a.m. 

i  m. 

ll.ll  a  in. 

12.0  noon         ,,  „ 

12.10  p.m. 

12.40p.m. 

1.10p.m. 

1.40  p  m. 


F. 

1 1 ISI  i 
1100 

11201 
1120  I 
1120  | 

ll;tnj 

lllO- 
ll  29"] 

mo  | 

1140  { 
1150  '.' 
1150  J 
1180  J 

1200  J 

1090~| 
1080  I 
1080  | 
1080  I 

I  100  I 
1090  J 
1090 
1110 
1120 

II  lo 
1150 
1  lso  j    l'\  rometcr  drawn 


Average,  1 1 1 1 


Draw  took  place 

and  pj rometer 

dropped  down  2  ft. 


Average,  1154  . 


Draw,  pyrometer 
dropped  down 
to  full  length. 


Draw  took  place. 

Average,  1 1"'.'  . 


(...it. 


(Mi  :i  subsequent   asion  Mr.  Harry  Armour  made  an 

independent  series  of  observations  in  another  i«tnrt  with 
the  same  pyrometer.  He  inserted  it  to  a  depth  of  about 
i.  ft.  ai  8.0  p.m.,  bul  it  showed  no  indication  "I  temperature 
till  the  following  8.0  a.m.,  when  a  draw  took  place  and  it 
,l,,,|,|„  .1  to  a  di  pth  "i  8  ft.  ("■  in.     It  then  showed  1000    I 


At  I 

6.0a.m.  the  temperature  was  1100' 

7.0  a.m.  „  ..  1100 

S.o  a.m.  ,.  ..  1100  I 

9.30  a.m.      ..  ,.  HOOj 


Iveragi   1 100  . 

Draw.  t'yrometer 

lowi  i.  .1  to  12  it. 


lo.O  a.m. 
Ho  a.m. 
12  noon 
1.80  p.m. 

1.50  p.m. 


2.0  p.m. 
2.45  p.m. 
.1.15  p.m. 
3.30  p.m. 
3.5"  p.m. 

4.20  p.m. 

I  55  p.m. 
5.30  p.m. 
6.0  p.m. 
6.30  p.m. 
0. .'in  p.m. 


6.55  p.m. 


7.o  p.m.  , 
7.:(n  p.m.  , 
7.  In  p.m.  , 
s.o  p.m. 
9o  p.m.  , 
10.0  p.m. 
11.0  p.m. 
12  midnight 


1050 
1070 

1080 
1090 


place  =  1250    ]•'. 
•Average  1068  . 


■Average  1180 


1  daw.  Pyrometer 

lowered  to  15  ft.  6  in 

1100"!  Temperature  of  ex- 
ternal rlncs  at  this 
place  =  151o  1'. 

1100 

1110 

lllo 

1115 

1120 

1125 

1150 

1150 

1170 

1190 

1200  A  draw 
the 

lower.  ■  I 
length. 

1  ig»i"~|  Temperature  of  ex- 
ternal Hues  at  this 
place  over  1900  . 

1150 

1140 

1180  ^Average  1184 

L100 

1100 

1100 

1100 

1150 


took   place  and 
pyrometer   was 

to    its    t nil 


Pyrometer  withdrawn. 
During  these   tests    an   experiment,  which    had    been 

previously  carried    out    on    different   occasions    by   me  and 

by  Professor  Foster  and  Mr.  A.  II.  Allen,  was  repeated  by 

Mr.  Harry  Armour   in   my  presence.      The  object  of  it  was 

to  ascertain  the  condition  of  the  shale  at  the  bottom  of  the 

retort,  beyond  the  point  to  which  the  pyrometer  -tern 
readied. 

In  addition  to  the  usual  "draw"  of  half  a  hutch-load 
from  a  r,tnrt,  another  half  or  three-fourths  of  a  hutch  was 
drawn,  and  a  portion  of  this  last  draw  was  transferred  while 
hot,  smoking  and  blazing,  to  B  small  experimental  retort 
placed  alongside  and  ready  heated.  A  lid  was  put  on  and 
a  Steam  jet  turned  into  this  small  retort,  and  very  soon  a 
-ii,  am    of   oil    and    ammonia  water  was   collected    from    the 

end  of  the  iron  pipe  which  did  duty  as  a  condenser.  I 
have  specimens  of  these  products  lure  and  they,  with  the 
cloud  of  black  dust,  consisting  of  particles  of  unoonsumed 

carl  ion.  which  SCI pal  lies  e\ety  draw  that  I  have  witnessed 

at  Ilerinand,  llreich,  I'umphcrston,  Holmes,  or  other  works, 
are  irrefutable  witnesses  to  the  fad  that  the  temperature 
inside    to    the    bottom    of     these     retorts,    except     ill    rare 

instances,  does  not  exceed    lllKI     to  1150     1". 

V'i  tnjn  ruturt  of  the  Escaping  OiV   Vapours. —  It >■   means 

of  a  glass  mercury  thermometer  inserted  at  T.  ( Kig.  H>)  in 
the    exit    pipe    where   it    issues    from    the   brickwork  of   the 

bench,  a  continuous  scries  of  readings  of  the  temperature  of 

the  escaping  oil  vapours  during  III  hours  was  obtained. 
Various    oilier  observations    were   made    from   time   to  tune 

which  arc  not  quoted  here,  as  thej  are  merely  confirmatory 

of  this  series  : — 

A.  F. 

6.80  a.m.  the  thermometer  was  inserted 
7.80  a.m.  tin-  temperature  was  150 
1  m.  .,  „         169 

9.0     a.m.  a  draw  took  place  and  the  retotts 

were  freshlj  charged. 

9.80  a.m.  the  temperature  was  280 

9.80  a.m.         ..  „        880 

10.80  a.m.         ..  ,.        869 

11.0    a  111  „  „  876 

11.80  am.  „        4oo 
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At  °  F. 

12  noon      the  temperature  was  416 

1-2.30  p.m.  „  „  417 

1.0    p.m.  „  „  450 

1.30  p.m.  „  „  455 

(Draw  and  fresh  charge  took  place). 

1 .40  p.m.  the  temperature  was  284 

2.0    p.m.  „  „  295 

2.30  p.m.  „  „  304 

3.0    p.m.  „  „  321 

3.30  p.m.  „  „  333 

4.0    p.m.  „  „  353 

4.30  p.m.  „  „  362 

5.0    p.m.  „  „  378 

5.30  p.m.  „  „  392 

6.0    p.m.  „  „  400 

6.30  p.m.  „  „  410 

The  regular  fall  of  temperature  in  both  shale  and  escaping 
oil  vapours  at  the  period  of  a  draw  and  a  fresh  charge  is 
not  due  to  any  contact  with  cold  shale,  but,  as  it  appears  to 
me,  to  the  dropping  of  shale  more  highly  charged  with 
hydrocarbons  into  a  hotter  region,  which  causes  the  instan- 
taneous production  of  a  larger  volume  of  gases  with  the 
accompanying  cooling  effect. 

Although  the  comparatively  high  temperature  of  1,200°  F. 
(650°  C.)  was  twice  recorded  during  the  examinations  of 
the  internal  temperature  of  the  retorts,  I  do  not  think  that 
it  necessarily  follows  that  all  the  shale  had  then  reached 
that  temperature.  This  opinion  is  supported  by  the  fact 
that  on  a  draw  taking  place  in  both  the  instances  referred 
to  the  pyrometer  descended  along  with  the  shale  into  a 
hotter  region  in  the  retort,  and  yet  the  temperature 
simultaneously  suffered  a  considerable  fall  which  was 
maintained. 

It  appears  to  me  that  this  occasional  and  temporary  rise 
of  temperature  is  due  to  the  thermometer  being  for  the  time 
surrounded  by  pieces  of  shale  which  had  become  more 
quickly  exhausted  of  their  hydrocarbon  constituents,  and 
had  in  consequence  been  able  to  retain  more  heat  in  a 
sensible  form.  No  one  who  has  watched  the  operation  of 
drawing  retorts  can  have  failed  to  notice  that  there  are 
always  some  pieces  of  shale  which  are  hotter  than  others, 
and  this  result  is  undoubtedly  due,  in  great  part,  if  riot 
wholly,  to  the  difference  in  chemical  constitution  to  which  I 
refer.  Some  pieces  of  shale  are  undeniably  much  richer 
in  hydrocarbons  than  others,  and  they  therefore  require  a 
longer  application  of  heat  for  their  complete  resolution.  It 
is  easy  to  understand,  therefore,  that  if  some  of  the  poorer 
pieces  were  left  surrounding  the  pyrometer  for  some  hours, 
they  would,  on  becoming  exhausted  of  oil-yielding  con- 
stituents, be  at  once  able  to  retain  heat,  and  would  become 
much  hotter  than  surrounding  pieces  in  which  the  process 
of  decompositior.  was  still  going  on.  The  pyrometer  would 
record  this  state  of  matters  until  the  dropping  of  the  charge 
brought  it  clear  of  such  exceptional  circumstances  and  into 
contact  with  shale  which  showed  more  accurately  the  average 
temperature  of  the  mass. 

I  have  omitted  to  state  above  that  during  the  course  of 
the  observations  of  temperature  which  are  recorded  in  this 
paper,  the  specific  gravity  of  the  crude  oil  produced  from 
day  to  day  was  found  to  remain  about  0'873  to  0  878,  the 
temperature  being  102°  to  120'  F. 

Analysis  of  Permenent  Gas. — Another  indication  of  the 
moderate  temperature  existing  in  the  retorts  is  found  in  the 
chemical  constitution  of  the  permanent  gas.  The  following 
analyses  were  made  (I.)  by  Mr.  E.  R.  Tatlock,  of  Glasgow, 
and  (II.)  by  Professor  W.  Foster,  of  London,  from  samples 
taken  by  them  at  different  times  from  the  gas  main  at 
Hermand. 

Analysis  I. 

Per  Cent. 

Carbonic  acid 23'0 

Carbonic  oxide 4*0 

Hydrogen 1S"4 

Olefinea 1*<> 

Marsh-gns 19'7 

Oxygen 1*3 

Nitrogen 37'0 

loo-o 


Analysis  II. 

Per  Cent. 
Carbonic  acid 20'7 

Carbonic  o\ido 1'16 

Free  hydrogen 21  ■  OS 

Heavy  hydrocarbons,  ethylene,  &c 1*6 

Marsh-gas 8"t>6 

Free  oxygen 3'6 

Free  nitrogen 42'6 

100-0 


The  proportions  of  carbonic  acid  to  carbonic  oxide  in 
these  analyses  show  that  the  temperature  in  the  retorts 
must  have  been  a  long  way  below  1,472°  F.  (800°  C),  which 
is  the  lowest  temperature  at  which  the  reactions  resulting  in 
the  formation  of  water-gas  take  place.  F>y  "  water-gas  "  I 
mean  the  mixture  of  gases  produced  by  the  decomposition 
of  steam  by  carbon  at  the  temperature  which  causes  that 
mixture  to  contain  the  largest  proportion  of  carbonic  oxide 
and  the  smallest  proportion  of  carbonic  acid  possible. 

These  analyses  also  confirm  a  statement  which  was  made 
to  me  by  Mr.  X.  M.  Henderson  of  Broxburn  Oil  Works, 
before  the  analyses  were  made,  viz.,  that  more  than  half  the 
volume  of  permanent  gas  obtained  from  retorts  constructed 
of  brickwork,  or  partly  of  brick  and  partly  of  iron,  and 
worked  at  a  pressure  slightly  lower  than  that  of  the 
atmosphere  (in  consequence  of  thi  use  of  exhausters  for 
drawing  off  the  oil  gases  from  the  retorts  and  mains)  consists 
of  atmospheric  air  which  has  been  drawn  in  partly  through 
the  retorts  and  partly  into  the  pipes  without  passing  through 
the  hot  portions  of  the  retort. 

A  survey  of  these  results  conducts  to  the  conclusion  that 
they  offer  a  very  plain  confirmation  of  the  chemical  or 
physical  law,  that  change  of  physical  condition,  from  solid 
to  liquid  or  from  either  to  gas,  is  invariably  accompanied  by 
absorption  of  heat,  or  the  production  of  what  is  called 
"  latent  heat ;  "  and  they  also  illustrate  the  fact  that  as  long 
as  such  a  process  is  in  operation  it  is  practically  impossible 
that  there  can  be  any  considerable  increase  of  sensible  heat. 

I  have  heard  these  things  denied  or  ignorantly  described 
as  "  physical  impossibilities  •"  but  the  every-day  example  of 
the  action  of  boiling  water  for  the  production  of  steam  is  a 
witness  at  once  of  their  truth  and  of  the  ignorance  of  the 
objection.  It  is  well  known  that  not  only  does  an  immense 
amount  of  sensible  heat  disappear  and  become  latent  in  the 
effort  to  effect  the  change  in  the  physical  state  of  water 
from  the  liquid  to  the  gaseous,  but  also  that  as  long  as 
water  in  the  liquid  form  remains  in  the  vessel  to  which  heat 
is  being  applied,  it  does  not  matter  what  external  tempera- 
ture i>  applied,  or  what  is  the  conductivity  of  the  material 
of  the  vessel,  the  temperature  of  the  water  steadily  and 
persistently  refuses  to  advance  beyond  212°  F.  The  moment 
however  that  the  last  drop  of  water  disappears  the  possibility 
of  accumulating  sensible  heat  in  the  steam  appears  and  is 
limited  only  by  the  period  at  which  dissociation  causes  the 
destruction  of  that  gaseous  body  by  its  resolution  into  its 
elements.  The  case  of  shale  distillation  is  strictly  analogous, 
and  it  will  certainly  not  be  to  the  disadvantage  of  the 
process  if  such  physical  laws  are  recognised  in  the  methods 
by  which  it  is  carried  out. 


m»»*»»* 
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Meeting  held  in  the  Philosophical  Institution,  Edinburgh, 

on  Tuesday,  May  5th,  L89I. 


.MIC.    B.    Ci    O.    BTANPOED    IN   TIIK    num. 


ON  THE  DIEECT  ESTIMATION  OF  A.ESENIC   IX 
MINEBALS,  MKTAI.s,  &c. 

HV   JOHN    CLARK,    PH.D.,    P.l.C. 

Is  :i  provisional  specification  " For  decomposing  sulphides 
of  copper,  &c.,"  taken  out  by  myself  in  conjunction  with 
Mr.  Alexander  Esilman  in  1867,  it  was  pointed  oul  for  the 
lir-t  time  that  the  persalts  of  iron  decomposed  the  sulphides 
of  a  large  number  of  metals,  separating  sulphur  and  form- 
ing ii  suit  of  the  metal  which  was  accompanied  by  the 
reduction  of  the  ferric  salt  em]  loyed  to  the  corresponding 
ferrous  ~;iit .  It  occurred  to  me  that  1 1 1  i  — ■  action  of  the 
persalts  of  iron  on  sulphides  might  he  utilised  for  the 
estimation  of  arsenic  when  in  the  form  of  sulphide.  For 
this  purpose  known  quantities  of  pun-  sulphide  of  arsenic 
were  distilled  with  a  concentrated  solution  of  ferric  chloride 
in  Btrong  hydrochloric  acid  in  an  ordinary  flask  connected 
with  a  worm  condenser,  to  the  end  of  which  a  wide  tube 
was  attached,  which  dipped  into  pure  water.  The  arsenic 
was  then  precipitated  with  sulphuretted  hydrogen  in  the 
cold  and  collected  cm  a  weighed  filter  with  the  following 

results  : — 

Per  Cent. 

(!)  Bgrs.  AsAgave 8*02       WO  W 

(2)  5gre.  AsAffave I'M  =    99*00 

It  is  absolutely  necessary,  in  estimating  the  arsenic  in 
this  way,  that  the  HCI  Bhould  be  concentrated,  and  it  is 
always  advisable  to  evaporate  down  the  solution  three  times 
with  a  considerable  quantity  of  strong  HCI.  The  perchloride 
of  iron  decomposes  the  HjS,  which  would  be  produced  l>\ 
dissolving  the  A-..S,  in  HCI,  facilitates  the  solution,  and 
enables  the  arsenic  to  be  estimated  direct. 

When  the  \-  >.  is  dissolved  in  strong  HCI  without  FejCis, 
\s,s,  oondenses  in  the  tubes  of  the  apparatus,  owing  to  the 
evolution  of  II  ,s  along  with  the  chloride  of  arsenic. 

Ferric  sulphate  also  decomposes  sulphide  of  arsenic  in 
presence  of  moderately  concentrated  sulphuric  acid,  but  the 
decomposition  is  much  more  difficult  and  seldom  perfect. 

I  have  made  a  number  of  experiments  with  ferric  chloride 
on  mixed  sulphides  of  arsenic,  antimony,  and  tin  with  the 
most  satisfactory  results,  and  I  have  found  this  to  be  the 
simplest  ami  most  reliable  process  for  the  estimation  of 
arsenic  in  antimony  ore.  It  is  also  applicable  for  the  direct 
estimation  of  arsenic  in  iron  and  copper  pyrites,  but  the 
ore  requires  to  be  very  finely  ground,  a  large  excess  of 
ferric  chloride  used,  and  the  evaporation  carried  down 
pretty  far.  When,  however,  the  distillation  is  carried  too 
far,  the  distillate  is  apt  to  contain  a  little  free  sulphur  and 
Mnell  of  sulphurous  acid,  due  to  the  formation  of  a  little 
chloride  of  sulphur  and  its  subsequent  decomposition  by  the 
water  in  the  receivei  into  HCI,  S,  and  hyposulphurous  acid, 
which,  in  its  turn,  is  resolved  into  sulphurous  acid  and  free 
sulphur.  It  is.  therefore,  advisable  when  the  distillate 
shows  any  appearance  of  sulphur  to  dilute  it  with  water 

sufficiently   to    prevent   the   volatilisati E   chloride    of 

arsenic,  hod  to  expel  the  sulphurous  acid,  filter  it  i issarj . 

and  then  precipitate  the  arsenic  with  II. s  in  the  usual  way. 
A  sample  of  pyrites  in  which  I '  19  per  cent,  of  arseme  was 
found    in    Ihe    usual    way    gave,    when    distilled    with    ferric 

chloride,  l  "-"'■  and  I  •  :n  pur  cent. 

The  perchloride  of  iron  can  also  be  used  for  the  estima- 
tion of  arsenic  in  natural  arsenides,  such  as  Kupfer-nickcl, 
smaltine,  &c. ;  thus 

Ten  grs.  arsenide  of  Ni  with  hc-.t  hand  IK  I  gave  40*6  As. 
l  he  same  mineral  gave,  afti  i  oxidal bj  the  usual  method, 

Ice  13  per  cent,  ol   arsenic. 

In  the   case  of  the   name   arsenide  of   cobalt  or    smaltine 

the  decomposition  is  rathct  more  difficult,  but  when    the 

mineral     is     I'm  ly   ground     and    a   large    excess    ,,f     I ',._.< I,, 

emyloycd  the  mineral  is  completely  decomposed,  and  the 
results  obtained  arc  vcrj  satisfactory. 


Ten  prs.  of  a  smaltine,  which  by  the  ordinary  oxidation 
process  was  found  to  contain  52 -JO  As  per  cent.,  gave  by 
distillation  with  Fe ,( '!„  and  HCI — 

it  experiment...    8' 57  of  AsjS,  =  52'23  per  cent  ol  As. 
•j ml  experiment.,    B"64  ..r  ,\v>   =  52"68  rer  cent. of  As. 

<  In  a  former  occasion  I  showed  to  the  Society  that 
perchloride  of  iron  could  he  used  in  the  estimation  of  the 
smallest  quantities  of  arsenic  in  copper.  It  is,  of  course, 
equally  suitable  for  the  estimation  of  arsenic  in  hrass  and 
bronze,  and  in  my  opinion  it  might,  with  advantage,  he 
tacked  on  to  Beinsch's  process  in  the  estimation  of  arsenic 
in  cases  of  poisoning  and  in  organic  mixtures  containing 
only  a  small  quantity  of  arsenic.  Ucinsch's  process  is  one 
of  the  simplest  and  most  reliable  methods  for  the  detection 
of  arsenic,  and  the  whole  of  the  arsenic  is  deposited  on 
the  copper  when  sufficient  time  is  allowed.  II.  Cartnichael 
( American  Jour.  188G,  1211)  estimates  arsenic  quanti- 
tatively by  ascertaining  the  number  of  pieces  of  copper  of 
a  certain  size  which  are  coated  steel-grey  with  the  arsenic, 
hut  in  my  opinion  it  is  more  satisfactory  to  obtain  the 
arsenic  iu  a  form  in  which  it  can  he  weighed.  This  can 
easily  he  dune  by  distilling  the  coated  copper  with  ferric 
chloride  and  HCI.  Iu  carrying  out  the  process  the  stomach 
or  material  under  examination  is  boiled  gently  with  dilute 
HCI  and  pieces  of  pure  copper  foil.  As  socm  as  one  piece 
has    l.r,. .me    decidedly  coated  it    is    taken   out,  washed  with 

a  little  alcohol  to  remove  any  adhering  fat,  ami  dropped 

into  the  distillation  tlask.  The'  washing  with  alcohol  is 
very  important,  as  otherwise  fat,  which  is  generally  present 
in  such  eases, adhen  s  to  the  copper  and  makes  its  appearance 
again  along  with  the  arsenic  in  the  distillate.  When  the 
material  no  longer  affects  the  copper  after  boiling  for 
20  minutes,  the  whole  of  the  pieces  are  distilled  with  IK'l 
and  I'el'l,  in  the  usual  way.  It  is,  of  course,  absolutely 
necessary  in  a  case  of  poisoning  to  make  a  blank 
experiment  with  the  same  quantity  of  the  cupper  foil 

The  experiments  made  to  test  the  accuracy  of  this  process 
gave  very  good  results.     Thus — 

u"j  irr.  As,o(  put  into  an  organic  mixl  ire  containing  a  good 
deal  o(  fat  gave 0*248  A«,s.,=  0*197 groin  <'i  it  I ' 

0*1  nr i  \-  .i  1 1  gave  a1  no  AsjSj  =  0*081  grain  ol  A-  '  b 

0*03  grain  ol  \-.ti,trnen  n:,  .U.S.,  =  iruiu  grain  of  A-  '  ■ 

When     zinc    containing     arsenic    is    dissolved    in    ferric 
chloride  or  ferric  sulphate  a  portion  of  the  arsenic  is  given 

off  in  the  form  of  Asll,:  in  fact,  in  the  ease  of  Rome 
arsenides  of  zine  made  h\  myself,  containing  from  S  to  10 
per  cent,  of  arsenic,  the  loss  iu  tins  way  amounted  to  from 
in  to  20  per  cent,  of  the  win  le,  and  even  when  the  arsenide 
was  dissolved  iu  pine  iron  alum  a  I  tile  Asll,  was  evolved. 
This  could  be  prevented  by  dissolving  the  zine  in  ■  mixture 
of  ferriti  sulphate  and  sulphate  of  silver,  and  distilling  oil 
the  arsenic  with  HCI,  but  the  easiest  waj  is  to  dissolve  in 

dilute    II, NO,,    and     pass     the    pas    through     a    BOlution    of 

sulphate  of  silver,  which  decomposes  the  Asll,,  then  (ilt.r 
off  the  precipitated  silver  and  mix  the  filtrate  containing  the 

arsenic  with  the  undissolved  residue  from  the  zinc,  and 
distil  with  FCjClj  and  HCI. 

Small  quantities  of  arsenic  are  occasionally  found  in  iron, 
as  practically  all  the  arsenic  in  it ires  goes  into  the  pig 

iron,  and  when  this  is  dissolved  in  dilute  II, SO,  or  HCI, 
according    to    L'attinson    and    Stead,  all    the   arsenic    is    left 

behind  as  black,  insoluble  arsenide  of  iron.  In  this  case  the 
arsenic  can  easily  be  determined  by  distilling  the  residue 
with  ferric  chloride  ami  strong  HCI.     In  the  experiments 

which  I  made  I  lo 1   that  in  pig  iron  at    any  rate  a  portion 

of  lb,  arsenic  is  evolved  as  Asll ,  when  it  is  diss.  Ived  iu  dilute 
II  so,  ami  It   is  therefore  always  advisable  to  pass  the  II 

which  is  evolved  through  a  solution  of  sulphate  of  silver  to 
pet    the  whole    of    the   ais.nie.      Thus,  a  sample  of   pip    lion 

containing  arseme,  when  dissolved  in  dilute  II ..so,  pave  the 
following  results  :  — 

Per  Cant 

Irs volved  oi  \ s it 0*078 

trscnie  insoluble  in  dilute  ll.sn,    ,    D*0(i2 

Total 0*188 

In  determining  phosphorus  in  iron  iii  presence  of  arsenic 
bj   the  molybdic  process,  the  precipitate  is  apt  to  contain 
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arsenic,  and  this  ran  be  most  conveniently  estimated,  in  my 
opinion,  in  the  magnesia  precipitate  by  distilling  with  HC1 
and  ferrous  chloride.  It  has  been  pointed  out  by  Kris  that 
when  arsenic  is  estimated  by  the  molybdic  process  the  arsenic 
precipitate  separates  very  slowly  at  a  temperature  of  from  40' 
to  50°  C,  at  least  24  hours  being  necessary  for  the  purpose. 
1  have  found  that  the  phosphorus  is  precipitated  before  the 
arsenic,  and  when  the  temperature  is  not  allowed  to  rise 
beyond  40°  C.  and  the  precipitate  is  filtered  off  within  two 
hours  of  precipitation,  it  is  quite  free  from  arsenic,  even 
when  a  considerable  quantity  of  arsenic  acid  is  present. 
Even  at  a  temperature  of  85  C.  only  a  small  percentage 
(about  5  per  cent.)  of  the  arsenic  is  precipitated  in  the 
course  of  three  or  four  hours,  so  that  I  am  of  opinion  that 
the  presence  of  arsenic  in  pig  iron  does  not  interfere  with  the 
estimation  of  the  phosphorus  by  the  molybdic  process  to 
the  extent  which  is  generally  believed. 


AN  ACCOUNT  OF  THE  MANUFACTURE  OF 
PHOSPHORUS. 

UY   J.   I!.    HEADMAN,    D.SC,    E.R.S.E.,    F.C.3.,    EDINBURGH. 

Part  III. 

In  my  last  paper  on  the  manufacture  of  phosphorus,  read 
before  this  Society  about  a  year  ago,  I  referred  to  experi- 
ments that  I  had  made  with  the  view  of  cheapening  the 
process  for  producing  phosphorus,  by  dispensing  altogether 
both  with  the  use  of  sulphuric  acid  to  decompose  the  phos- 
phate of  lime  and  also  with  the  employment  of  fireclay 
retorts  for  distilling  the  desiccated  mixture  of  phosphoric 
aeid  and  carbon. 

The  preliminary  experiments,  some  of  which  were  given 
in  detail  in  that  paper,  proved  conclusively  that  silica  in  the 
form  of  sand,  ganister,  Sims,  &c,  intimately  mixed  with 
phosphate  of  lime  anil  carbon  in  suitable  proportions,  was 
capable,  at  a  high  temperature,  of  expelling  practically  all 
the  phosphorus  contained  in  the  mixture,  and  that  with 
adequate  condensing  appliances  a  very  large  proportion  of 
the  phosphorus  may  be  collected. 

-Since  then  a  large  number  of  additional  experiments  have 
been  made  to  ascertain  if  it  is  essential  to  employ  as  the  raw 
material,  or  source  of  phosphorus,  one  or  other  of  the  native 
phosphates  of  lime  that  are  imported  in  vast  quantities  into 
this  country  from  the  United  States  and  Canada,  France, 
Spain,  Belgium,  Norway,  &c.,  &c,  for  the  manufacture  of 
superphosphates,  or,  if  native  phosphate  of  alumina,  such 
as  that  known  as  "  Kedonda  "  phosphate,  would  be 
available. 

Experiment  proved  that  with  suitable  fluxes  the  latter 
class  of  phosphates  m ay  be  advantageously  employed  for 
producing  phosphorus,  satisfactory  results  having  been 
obtained  from  them  as  well  as  from  phosphate  of  lime. 

So  much  for  the  successful  solution  of  the  first  part  of  the 
investigation,  viz.,  the  substitution  of  silica  for  sulphuric 
acid  in  the  decomposition  of  the  native  phosphate,  but  the 
second  part,  viz.,  to  obtain  a  suitable  apparatus  wherein  to 
conduct  the  distillation,  presented  many  difficulties,  lletorts 
were  found  unsuitable  both  on  the  score  of  economy  and 
durability,  anil  as  the  blast  furnace  seemed  likely  to  be 
successful,  I  resolve  1  to  give  it  a  fair  trial. 

I  need  not  take  up  time  by  going  much  into  detail  in 
describing  the  experiments,  which  were  conducted  on  a 
large  scale  for  several  months.  Suffice  it  to  say  that  this 
style  of  furnace  was  found  to  be  unavailable  for  the  purpose. 
The  large  volume  of  air  required,  and  the  difficulty,  or 
perhaps  impossibility,  of  driving  off  the  phosphorus  by  the 
time  the  phosphorus-bearing  mixture  passed  the  tuyeres  of 
the  furnace,  were  serious  obstacles  to  success.  All  the  air 
that  was  passed  into  the  furnace  produced  gases  which  had 
to  be  cooled  and  dealt  with  wheu  they  left,  for  they  con- 
tained all  the  phosphorus  that  was  expelled  from  the 
material.  Then  again  the  slag  passing  the  hottest  part  of 
furnace   and   yet    retaining   much    material   only    partially 


decomposed,  rendered  the  former  highly  infusible  and 
difficult  to  tap,  and  sooner  or  later  causal  ••scaffolding" 
and  choking  of  the  furnace. 

Various  sizes  and  shapes  of  blast  furnace  were  tried,  and 
the  blast  was  used  both  cold  and  highly  heated,  with  little 
pressure  and  at  a  pressure  of  several  pounds  to  square 
inch ;  water-jacketed  and  brick-lined  furnaces  were  tried 
in  turn,  but  the  difficulties  indicated,  and  other  experiments 
in  course  of  working,  were  found  to  he  insurmountable, 
and  this  form  of  furnace  had  to  be  abandoned. 

The  success  of  the  application  of  electricity  to  the 
production  of  certain  metals  and  alloys  led  me  to  try  this 
source  of  energy  on  the  manufacture  of  phosphorus.  The 
results  of  the  first  series  of  experiments  were  so  encouraging, 
that  provisional  protection  was  taken  out  on  18th  October 
1888,  for  the  preparation  of  phosphorus  by  its  means. 

The  trials  were  carried  on  at  this  time  on  a  very  small 
scale,  the  power  at  my  disposal  being  very  limited  iu 
amount,  yet  the  elements  of  success  appeared  to  me  so 
great,  and  the  decomposition  of  the  phosphorus  bearing 
material  w.is  so  complete,  that  I  resolved  to  prosecute  the 
process  on  a  large  scale.  Alter  a  good  deal  of  negotiation 
witli  several  firms  who  were  in  a  position  to  supply  the 
electric  energy  required,  I  finally  made  arrangements  with 
the  Directors  of  the  Cowles  Co.,  Limited,  of  Milton,  near 
Stoke  on-Trent,  the  well  known  manufacturers  of  allojs  of 
aluminium,  for  a  lease  of  a  portion  of  their  works  and 
for  the  use  of  the  entire  electrical  energy  the)-  produced  for 
certain  portions  of  the  day. 

The  plant  at  these  works  has  been  frequently  described, 
both  at  the  meetings  of  the  British  Association  and  at  other 
societies  of  a  like  nature,  and  arc  in  all  probability  faniilar 
to  some  of  the  members  present.  The  following  is  an 
abridged  description  of  the  works  and  plant  as  given  before 
Section  G*  of  the  British  Association  :  — 

The  works  were  built  near  the  Milton  Station,  on  the 
North  Staffordshire  Railway,  the  boilers  for  generating  the 
steam  required  are  of  the  Babcock-Wilcox  type  and  are 
provided  with  mechanical  stokers ;  the  steam  engine  is  of 
tiuO  h.p.,  and  is  a  compound,  condensing, horizontal  tandem, 
made  by  Messrs.  l'ollit  and  Wigzel,  of  Sowerby  Bridge. 
The  fly  wheel  of  this  engine  is  20  ft.  in  diameter  and  weighs 
30  tons,  and  is  geared  to  the  pulley  of  the  dynamo,  so  that 
the  latter  makes  five  revolutions  for  each  revolution  of  the 
engine  by  rope  driving  gear,  consisting  of  IS  ropes.  The 
engine  is  an  extremely  fine  specimen  of  a  modern  steam 
engine,  it  works  so  silently  that  a  visitor  standing  in  the 
engine  room  with  his  back  to  the  engine  railbgs  at  the  time 
the  engine  is  being  starte  1  cannot  tell  whether  it  is  in  motion 
or  not.  In  regard  to  the  dynamo,  the  spindle  is  of  steel, 
18  ft.  long  with  three  bearings,  one  being  placed  on  either 
side  of  the  driving  pulley.  The  diameter  is  7  in.  in  the 
hearings  and  lo  in.  in  the  part  within  the  core.  This  part 
in  the  original  forgings  was  14  in.  diameter  and  was  planed 
longitudinally  so  as  to  leave  four  projecting  ribs  or  radial 
bars  on  to  which  the  core  discs  are  driven,  each  disc  having 
four  key  ways  corresponding  to  these  ribs.  There  are 
about  900  of  the  discs,  the  external  diameter  being  20  in., 
and  the  total  length  of  the  core  3G  iu. 

The  armature  winding  consists  of  128  copper  bars,  each 
J  in  deep,  measured  radially , by  |  in.  wide.  These  128  bars 
are  coupled  up  so  as  to  form  32  conductors  only ;  this 
arrangement  has  been  adopted  to  avoid  the  heating  from 
the  Foucault  currents,  which  with  I A  in.  conductors  would 
nave  been  very  considerable  The  bars  are  coupled  at  the 
ends  of  the  core  across  a  certain  chord  and  arc  insulated. 

The  commutator  is  20  in.  long  and  has  (>4  parts.  The 
current  is  collected  by  eight  brushes  mounted  on  a  separate 
ring,  placed  concentric  to  the  commutator  and  the  current 
is  let!  away  from  these  brushes  by  a  large  number  of  thin 
bands  of  sheet  copper  strapped  togethei  into  convenient 
groups.  The  field  magnets  are  of  the  horizontal  double 
type. 

As  this  machine  is  virtually  a  series  w?und  machine,  the 
magnet  coils  each  consist  of  a  few  turns  only  of  forged 
copper  bars,  1±  in.  wide  x  1  in.  thick,  forged  to  fit  the 
magnet  cores. 
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Then  is  no  insulation  other  than  mica  wedges  to  keep 
the  li;trs  fnnii  touching  the  core. 

Another   accc I    states    tliat    the   dynamo   furnishes    a 

current  of  ahont  5,000  amperes,  with  an  K..M.F.  of  50  to 
60  volts,  and  is  said  to  be  (1 888)  the  largest  machine  (at 
least  in  regard  to  quantity  of  current)  in  England,  and 
probably  in  the  world. 

The  current  from  the  dynamo  i-  led  by  copper  bars  to  an 
mous" cut-out"  calculated  to  fuse  at  8,ooo  amperes 
This  is  probably  the  largest  ever  designed,  and  consists  of 
a  framework  carrying  Is!  lead  plates,  each  3',  in.  x  ^  in. 
thick.  A  current'  indicator  is  inserted  in  the  circuit  con- 
sisting of  a  solenoid  of  nine  turns.  The  range  of  this 
indicator  is  such  thai  the  centre  circle  of  360°  =  8,000 
amperes. 

The  electrodes  consist  of  a  bundle  of  nine  carbons,  each 
21  in.  diameter,  attached  In  casting  into  a  head  of  cast  iron. 
Each  carbon  weighs  L'O  lb.,  and  when  new  arc  about 
•is  in.  long.     1  have  here  specimens  of  these  carbons. 

The" head "ol  the  electrode  is  screwed  to  the  copper 
roils  or  "  lead-,"  which  can  he  readily  connected  with  the 
flexible  cables  supplying  the  current. 

The  elect  rie  furnaces  are   rectangular   troughs  built   of 
fire-brick,  their  internal  dimensions  being  60  in.   ■   20in.  x 
3fl   in.   deep.     Into   each   end   i-    built    a    east-iron    tube, 
through  which  the  carbon  electrodes  enter  the  furnace. 

The  large  sketch   exhibited  on  the  wall  will  show  the 
general  arrangements  <  t  the  furnace  and  carbons. 
The   electrodes  arc   so  arranged  that   it    is  possible  by 

lu .an-  ol  a  -crew  arrangement  to  advance  or  withdraw  them 

from  the  furnace. 

It  i-  hen-  necessary  to  remark  that  the  whole  current 
generated  bj  this  vast  dynamo  is  passed  through  one 
furnace,  such  as  has  been  described. 

In  these  experiments,  in  Staffordshire  and  elsewhere,  we 
worked  entirely  with  ran  materials,  for  it  was  evident  it  was 
onlj  by  the  direct  production  of  phosphorus  from  the  native 
minerals  that  contain  it,  such  as  phosphates  of  lime,  magnesia, 
or  alumina,  thai  there  was  any  hope  of  superseding,  in  point 
of  ecu i\ ,  the  existing  process  of  manufacture. 

In  the  furnaces  as  used  at  Milton  we  experienced  much 
difficulty  in  distributing  the  heat  over  a  sufficiently  wide 
;,,,.,  g0  locally  intense  indeed  was  the  heat  within  a 
certain  zone  thai  all  the  oxygen  contained  in  the  mixture 
was  expelled,  and  alloys  of  iron,  aluminium,  and  calcium, 
combined  with  more  or  less  silicon  and  phosphorus,  were 
produced.  Some  of  these  were  of  an  extremely  interesting 
nature,  ami  may  form  the  subject  of  a  further  communication 
in  the  Society  ■ 

The  experiments  on  the  large  scale  had  not  advanced 
very  fat  when  1  became  aware  that  another  application  for 
l,  it'  i-  pati  m  foi  producing  phosphorus  had  been  made  by 
Mi .  I  nomas  Parker,  the  well-known  practical  electrician  of 
Wolverhampton,  and  hi-  chemist,  Mr.  A.  E.  Robinson.    The 

joinl     patent    is    dated    .Mli    Hcceinlicr   1888,    and    was   thus 

applied  foi  onlj  seven  weeks  after  mj  application  was 
lodged 

it  appeared  that  Mr.  Parker  had  conducted  a  large 
number  of  experiments  simultaneously,  but  quite  indepen- 
dently, of  those  carried  on  bj  myself  and  those  who  assisted 
me,  and  that  be  was  quite  unaware-  as  1  was  unaware— of 
m]  other  worker  in  tins  field.  It  was  no  small  surprise, 
therefore,  to  find,  during  our  interview,  which  took  place 
-nme  time  alter  tin-  dates  referred  to,  that  the  two  patents 
were  on  practically  the  same  lines  via.,  the  production  of 
phosphorus  bj  eli  ctricitj 

i  iur  interests  lay  so  much  together  that,  after  Borne  delay, 

we  arranged  to  jointly   "oil,  out  the  pi  ..ce--,  and    the   result 

has  been  the  formati f  s  preliminary  company  and  the 

crecti f  a  large-scale  experimental  plant  in  the  neigh- 
bour!]  1   ol    Wolverhampton,  to   prove    the    commercial 

success  of  the  r.w  s]  item  ol  manufacture. 

The  following  i-  D  -hint  account  of  the  work-  and  plant 
at  that  place  :-- 

The   gn 1  i-   situated  On   the  hanks  of  a  canal,  and 

extends  t"  about  10  acres,  which  are  wholly  without 
1, nil. ling-,  except  what  have  just  he.n  erected  foi  the 
purposes  of  the  experiment.  These  consist  of  boiler  and 
eicuie  houses  and  large  furnace  sheds. 


There  are  three  Babcock  and  Wilcox  steam-boilers  of 
160  b.p.  each,  and  each  capable  of  evaporating  5,000  lh.  of 
water  per  hour.  The  water  tuhes  are  18  ft.  long  x  4  in. 
diameter,  anil  the  steam  and  water  drums  42  in.  diameter 
and  23)  ft.  long,  of  -ted  -^  ill.  thick,  provided  with  a 
donble  dead-weight  safcty-vahc,  stop-valves,  hlow-off  cock, 

water-gauge-,  and  steam-gauge. 

Tne  total  heating  surface  on  each  boiler  is  1,610  sip  ft., 
and  the  total  grate  surface  Mil  sq.  ft. 

The  boilers  arc  worked  at  160  lh.  pressure. 

The  engine  i-  a  triple  compound  one  of  the  type  supplied 
for  torpedo  boats,  and  built  by  the  Yarrow  Shipbuilding 
Company.  It  is  fitted  with  a  Pickering  governor  for 
constant  speed.  The  engine  is  capable  of  delivering  (with 
condenser)  1,200  I. II. I'.,  and  without  .oiiileiiscr,  150  I.ll.T. 
less.      With  -team  at   170  lb.  pressure  the  engine  worked    at 

850  revolutions  per  minute,  but  it  has  been  re-arranged,  so 

as  to  deliver  Too  1. 11.1'.  with  ICO  lh.  steam  pressure, 
without  condenser,  and  at  300  revolution-  per  minute — 

The  high-pressure  cylinder  is  14J  in.  diameter. 
The  intermediate  ,,  25    in.        „ 

The  low-pressure  ,,  82    in.         ,, 

The  stroke  is  16  in. 

The  dynamo  for  producing  the  requisite  amount  of 
eleeti aeal  .  urn  nt  supplied  to  the  furnaces  i-  one  of  the  well- 
known  Klwcll-l'arker  type  of  alternating  current  dynamos 
designed  to  give  400  units  ..f  electrical  energy,  equivalent 
to  536  I.II.l'. 

The  armature  in  the  machine  i-  stationary,  with  double 

insulation  between  the  armature  coils  and  the  core,  and  also 
between  the  core  and  the  frame,  ami  is  so  arranged  that  its 
two  halve-  may  he  rea  lily  connected  in  series  or  in  parallel 
in  accordance  with  the  requirements  of  the  furnaces,  t.g.,  at 
an  electro-motive  force  of  so  volts  it  will  give  5,000  unpen  -. 

find    at    160   Milts,    -J,. Mio    amperes    when     running    at   800 
revolutions  per  minute. 
The  exciting  current  of  the  alternator  i-  produced  by  an 

r.luell-l'arker  shunt-wound  machine  driven  direct  from  a 
pnii.  j  on  the  alternator  shaft  and  so  arranged  as  to  give 
90  amperes  at  ^-M'  volts  when  running  at  a  speed  "t  BOO 
revolutions  per  minute.  From  60  to  70 amperes  are  utiliai  d 
in  the  alternator,  the  remainder  heme  available  tor  lighting 
(which  is  done  from  accumulators)  and  general  experimental 
purposes. 

This  short  sketch  will.  1  trust,  give  Bome  idea  of  the 
magnitude    of   the   plant  which  is  now  in  full  working  order 

and  which  has  all  been  erected,  at  a  very  considerable  cost, 
for  the  express  purpose  of  proving  the  Readman-Parker 
system  of  commercially  producing  phosphorus  by  the  new 
application  oi  electricity  t"  this  manufacture. 

The  pi ss  is  einii  d  Out  in  th<   following  way  :  — 

The  raw  material-  all  carefully  and  intimately  mixed 
together  are    introduced    into   the    furnace    in    the  condition 

shown  lo  the  specimens  on  the  table,  the  current  i- then 
turned  on  and  shortly  after  indications  of  phosphorus  make 

their  appearance. 

The  ga-e-  from  the  furnace  pass  away  to  large  copper 
condensers  tin  tiist  of  which  contains  hot  and  tin'  others 
cold  water  -  and  finally  they  pass  on  to  the  air. 

As  the  phosphorus  is  distilled  oft  from  the  mixture  the 
residue  in  the  furnace  forms  a  liquid  slag,  which  from  lime 
to   time    is    tapped   out    at    the  bottom  of  the  furnace,  flesh 

i  phosphorus-yielding  material  being  introduced  at  the  top. 

In  this  ua\  the  operation  is  a  continuous  one.  and  we  have 
every  reason  to  believe  it  can  he  continued  for  days  without 
intermission. 

Slag   Furnaces. — I    have  here  specimens    of  tin    slag 

which   has  he.n    lapped    from    the    electric    tillliace   in    the 

manner  just    described.     The  charge  a-  introduced   into 

the  furnace  can  he  made  to  contain  as  much  as   la   per  cent. 
I  elementary  phosphorus,  and  as  the  weight  of  the  slag 

From  tin-  ■-   rather   less    than  half  the  weight  of  the  former, 

an'1,  that,  moreover,  it  contains  on  an  average  onlj  about  otic 

per  cent,  of  pho-phot  us.  it  Mill  be  apparent  that  the 
decomposition  i-  remarkably  perfect. 

The    charges    lor    the   furnaces    are  made   up  with    raw 

materials,  e.g.,  native   phosphates,  without    any  previous 
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chemical  treatment,  and  that  the  only  manufactured  material 
— if  it  may  be  called  such — is  the  carbon  to  effect  the 
reduction. 

The  crude  phosphorus  obtained  in  the  condenser*  is 
tolerably  pure,  as  may  he.  seen  by  the  specimen  before  you, 
and  is  readily  refined  in  the  usual  way. 

It  may  he  well  to  mention  that  we  do  not  now  put  the 
entire  current  from  the  dynamo  through  one  furnace.  We 
find  that  the  advantage  is  on  the  side  of  a  series  of  furnaces 
yielding  about  one  hundredweight  and  a  half  of  phosphorus 
each  per  day. 

It  was  intended  to  have  exhibited  photographs  of  the 
engines  and  boilers  and  also  of  the  dynamo  and  set  of 
furnaces  for  to-night's  meeting,  but  unfortunately  this  has 
not  been  accomplished  in  time. 

Discussion. 

The  Chairman  thanked  Dr.  Keadman  for  the  series  of 
interesting  and  valuable  papers  on  this  important  subject 
which  he  had  read  to  the  Section.  He  felt  bound  to  say 
that  in  his  opinion  Dr.  Headman  had  hardly  done  himself 
justice  in  this  last  paper,  so  far  as  regards  reference  to  his 
own  labours.  From  personal  knowledge  he  could  say  that 
Dr.  Keadman  had  for  some  years  devoted  an  enormous 
expenditure  of  labour,  time,  and  money  to  the  perfection  of 
the  process  he  had  described.  He  had  had  many  obstacles 
to  overcome,  and  he  hoped  that  his  ingenuity  and  application 
would  receive  the  reward  so  well  deserved.  There  were  one 
or  two  points  on  which  he  should  like  some  further  informa- 
tion. In  the  first  place  he  would  ask  whether  basic  slag  had 
been  tried  as  a  source  of  phosphorus.  He  should  also  like 
to  know  how  the  carbons  used  in  the  furnace  were  manu- 
factured, and  how  they  stood  the  very  high  temperature  of 
the  furnace.  The  phosphide  of  iron  which  Dr.  Headman 
had  exhibited  was  in  his  opinion  a  very  interesting  substance, 
and  it  would  be  interesting  to  have  a  somewhat  fuller 
description  of  its  properties.  He  understood  that  it  was 
absolutely  necessary  to  the  success  of  a  continuous  process 
that  a  fluid  slag  must  be  produced,  to  be  easily  run  off. 
Great  difficulty  had  been  experienced  in  getting  any  lining 
that  would  stand  the  great  heat  and  action  of  the  flux.  He 
knew  Dr.  Keadman  had  employed,  amongst  other  things,  a 
water  jacket,  and  his  experience  in  this  direction  would  be 
interesting  to  the  Section.  There  must  also  be  some  difficulty 
experienced  in  condensing  such  a  volatile  body  as  phos- 
phorus, especially  when  the  temperature  at  which  it  was 
produced  was  taken  into  consideration.  The  "  crude " 
phosphorus  obtained  was,  he  thought,  very  pure  in  com- 
parison with  specimens  of  crude  phosphorus  he  had  seen 
obtained  by  other  processes. 

Mr.  G.  Beilby  had  failed  to  gather  from  the  paper  how 
Dr.  Readman  had  got  over  the  difficulty  experienced  with 
Cowles'  furnace,  namely,  the  concentration  of  the  heat  in  a 
small  area  and  consequent  expulsion  of  oxygen  from  the 
raw  material  and  reduction  of  the  bases  to  the  metallic  state. 
He  would  be  glad  to  have  some  further  details  about  the 
construction  of  the  furnaces  now  used. 

Dr.  J.  R.  Paterson  asked  whether  in  the  blast  furnace 
experiments  the  injection  of  steam  had  been  tried,  and  if  so, 
what  was  the  result  ? 

Dr.  G.  G.  Henderson  asked  if  the  charge  of  raw  material 
was  prepared  in  the  way  described  in  the  second  part  of 
Dr.  Readman's  paper,  and  if  the  quantity  of  phosphorus  lost 
in  the  form  of  phosphide  of  iron  or  otherwise  in  the  slag 
was  at  all  considerable  ? 

Dr.  J.  B.  Readman,  in  reply,  said  that  basic  slag  was  the 
first  substance  tried,  but  that  it  had  been  found  of  no 
avail,  because  under  the  conditions  of  the  manufacture 
any  iron  in  the  raw  material  combined  with  phosphorus, 
forming  a  phosphide  containing  23 — 24  per  cent,  of 
phosphorus,  and  there  was  sufficient  iron  in  many  of  the 
basic  slags  to  take  up  nearly  all  the  phosphorus  in  this 
way.  With  regard  to  the  carbons,  those  used  by  the 
Cowles  Company  are  manufactured  in  America,  and  cost  8s. 
to  10s.  each.  In  place  of  these  they  had  substituted  a 
simple  arrangement,  using  gas  carbons.  The  phosphide 
of    iron  obtained   in    the   manufacture,  as    stated    above, 


contains  23 — 24  per  cent,  of  phosphorus,  corresponding 
pretty  closely  to  the  formula  FesP3.  It  is  steel-grey  in 
colour,  hard  and  extremely  brittle,  and  breaks  with  a 
crystalline  fracture.  It  is  very  fusible  and  extremely 
insoluble  in  hydrochloric  and  nitric  acids,  though  sulphuric 
acid  attacks  it  slowly.  The  difficulty  attending  the  con- 
centration of  the  heat  between  the  carbons  was  overcome 
by  reducing  the  size  of  the  furnaces.  Their  furnaces  were, 
generally  speaking,  similar  in  construction  to  the  Cowles' 
furnace,  but  they  used  a  series  of  small  furnaces,  capable 
of  turning  out  about  1J  cwt.  of  phosphorus  per  day, 
instead  of  large  ones.  It  was  found  that  the  hrickwork 
did  not  suffer,  the  heat  being  concentrated  between  the 
poles.  The  operation  of  tapping  is  very  simple,  being 
carried  out  in  the  same  way  as  the  tapping  of  a  blast 
furnace.  The  slag  is  quite  liquid  enough  to  flow  out 
readily  under  the  pressure  of  the  superincumbent  charge. 
The  fusion  of  the  charge  is  a  sign  that  the  phosphorus 
is  expelled  from  it.  In  the  blast  furnace  experiments 
the  action  of  moisture  was  found  to  result  in  the  formation 
of  phosphoretted  hydrogen.  The  charge  was  prepared  in 
the  manner  described  in  the  former  paper.  With  regard 
to  loss  of  phosphorus  in  the  form  of  phosphide  of  iron  he 
would  quote  the  results  of  a  working  experiment :  — 127  parts 
of  the  mixture  were  used,  containing  13  per  cent,  of  phos- 
phorus, 14* 3  parts  of  phosphorus  were  volatilised,  and  2' 3 
parts  of  phosphorus  were  lost,  chiefly  in  the  form  of 
phosphide  of  iron.  It  would  thus  be  seen  that  about 
86  per  cent,  of  the  phosphorus  passed  on  to  the  condensers. 
All  the  iron  in  the  raw  material  was  obtained  as  phosphide 
■.fter  the  treatment  in  the  furnace,  and  was  run  out  with 
the  slag. 


METHYLATED  SPIRITS. 

BY    D.    B.    DOTT,    F.C.S.,    F.I  C. 

The  disadvantages  attending  the  use  of  methylated  spirit 
as  compared  with  pure  alcohol  are  known  to  every  chemist, 
but  are  more  particularly  impressed  on  one  who  is  engaged 
in  pharmaceutical  manufactures.  Whether  the  methylated 
spirit  is  employed  fimply  as  a  solvent,  as  in  the  crystallisa- 
tion of  an  alkaloid,  or  is  converted  into  new  products  as  in 
the  preparation  of  ether  or  chloroform,  there  are  drawbacks 
attending  its  use.  It  is  frequently  necessary  to  use 
methylated  spirit  or  alcohol  not  only  in  the  separation  of 
alkaloids  and  active  principles,  but  also  in  the  purification 
of  organic  and  mineral  salts.  For  instance,  a  salt  may  be 
so  extremely  soluble  in  water  that  it  is  hopeless  to  employ 
that  menstruum  for  its  crystallisation,  in  which  case  spirit  is 
generally  suitable.  In  all  these  instances  methylated  spirit 
is  objectionable,  because  of  the  persistent  odour  which 
remains  after  evaporation  of  the  spirit,  and  sometimes  also 
on  account  of  the  colour  imparted  to  the  salt.  The  enduring 
empyreumatic  odour  left  by  methylated  spirit  is  often  a 
fatal  ohjection  to  its  use.  What  is  evidently  required,  is  a 
methylated  spirit  or  its  equivalent  which  shall  leave  no 
residue  when  evaporated.  By  an  Act  recently  passed 
(53  Vict.  c.  8),  the  Commissioners  of  Inland  Revenue  have 
power  not  onlyp  to  use  some  substance  other  than  wood 
naphtha  for  methylating,  but  may  also  use  any  mixture  or 
combination  of  substances  for  that  purpose.  It  is  not 
expressly  stated,  but  is  presumably  implied,  that  the  mixture 
must  not  he  less  than  one-ninth  of  the  volume  of  the  alcohol 
to  which  it  is  added.  In  a  paper  formerly  contributed  to 
the  proceedings  of  this  Society,*  the  use  of  highly  purified 
wood  spirit  or  methyl  alcohol  was  advocated  as  the  methyl- 
ating material,  the  methylated  spirit  so  prepared  to  be  used 
only  by  manufacturers.  From  a  manufacturer's  point  of 
view  such  a  spirit  would  probably  be  most  satisfactory,  but 
regarded  from  an  excise  aspect  there  are  some  weighty 
objections.  These  are,  that  so  pure  a  spirit  is  scarcely 
distinguishable  from  alcohol  by  ordinary  physical  and 
physiological  properties,  but  requires  the  application  of 
delicate  chemical  tests.  Since  the  paper  above  referred 
to     was     written,    I    have     had     considerable     additional 
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experience  in  the  use  of  methylated  spirit  fur  the 
extraction  of  active  principles,  the  crystallisation  of 
salts,  and  other  purposes,  and  have  also  tried  a  number 
■  it  experiments  with  various  mixtures  of  solvents.  The 
general  conclusion  at  irhich  1  have  arrivedi*,  that  a  mixture 
of  rectified  -pint  with  acetone  form-  the  best  "  methylated 
spirit."  Allien,  resembles  alcohol  in  being  perfectly 
miscible  with  water,  ami  in  dissolving  nearly  every  com- 
pouDd  which  is  soluble  in  alcohol,  raits  generally  are  not 
-ii  soluble  in  acetone  as  in  alcohol,  but  this  is  of  little 
iim-i  ipience  when  tin- -"hint  contains  only  10  per  cent,  of 
acetone.  This  mixture  evaporates  without  leaving  any 
appreciable  niloui,  which  is  a  great  matter.  The  acetone 
mixture  is  well  adapted  for  the  preparation  of  chloroform, 
ami  also  For  ii"1  production  of  ether.  The  odour  of  the 
mixture  i-  well  marked  and  tin-  taste  sufficiently  disagrt  i  able 
No  donbl  there  an-  -nun-   nun  who  would  drink  it,  as  they 

do  tin ir-i-t  methylated  spirit.     It  may  he  objected  that 

inch  a  mixture  could  be  more  readily  purified  than  the 
methylated  spirit  presently  used,  and  there  is  some  truth  in 
the  objection.  At  the  same  time  it  must  not  be  supposed 
that  tiir  acetone  can  1«-  separated  by  a  simple  distillation, 
or  by  shaking  up  with  acid  sulphite  and  decanting. 
Anything  like  a  complete  separation  of  the  alcohol  and 
acetone  could  only  be  effected  by  repeated  rectification. 
My  own  view  i-,  that  ton  much  ha-  been  made  of  the 
possibility  of  purifying  methylated  -pirit.  I  do  not  think 
the  revenue  is  at  all  likely  to  suffer  seriously  from 
sueh  methods.  However  it  must  be  recognised  that  the 
authorities  would  probably  be  more  readily  satisfied 
with  a  incthy  luting  mixture  containing  wood  naphtha 
than  with  act-tone  alone.  I  would  therefore  suggest 
that  a  mixture  of  equal  volumes  of  acetone  anil  purified 
wood  naphtha  be  added  in  the  proportion  of  one  volume 
to  nine  volumes  of  spirits  of  wine,  to  form  methylated 
spirit-  for  manufacturing  purposes.  The  ordinary  "  miscible 
naphtha"  will  not  do.  even  in  the  proportion  of  5  percent., 
us  it  leaves  a  fixed  residue  ami  Btrong  odour,  I  believe  that 
this  purer  form  of  methylated  spirit  would  satisfy  nearly  all 
tbr  requirements  of  pharmaceutical  and  analytical  chemistry] 
and  it-  introduction  would  therefore  be  of  great  advantage. 
It  would  probabiy  be  desirable  -till  to  retain  the  quality  of 
methylated  spirits  presently  in  use  for  Buch  purpose-  as  the 
ration  of  varnishes,  burning  in  lamps,  and  for  general 

retail  sali-. 

There  are  on  the  table  bottles  containing  ( 1 )  pure  alcohol  ; 
(2),  methylated  spirits;  (S),  spirit  containing  10  per  cent 
by  volume  of  acetone  j  (4),  spirit  containing  5  per  cent,  by 
volume  of  acetone  and  .'.  per  cent  by  volume  of  purified 

n I    naphtha;   SO    that    they    may    be    examined  and    the 

difference  in  their  properties  noted. 

In  conclusion,  I  have  in  express  my  thanks  to  Messrs. 
Duncan,  1- loikhart,  and  Co.,  in  whose  laboratory  the 
experiments  connected  with  tin-  note  were  pcifnrmcd. 


Dorhshirr  dwtl'on. 


'      [rman:  Sir  Jam.-  Kitson,  Hart. 
i       Chairman:  Dr.  F.  H.  Bowman. 


A.  II.  Mb  ii. 
YV.  Ili.-ll.lt. 
I-'.  I'uuliy. 
A.  II.—. 
K.  Hollidoy. 

J.  .1.  Ilillllinel. 


Committed: 

J.    I.I'Vvk'.W  Its.  ll. 
('.    K'lW  -'.ll. 

J  a.-,  sharp. 
\  Binitholls. 
i ....  Ward, 
i     ii  ;.  \\  lilUkcr. 
//       /      tl  St   r.t.irit  and  Treasurer: 
('.  ll.  I  ;<,t  ham  I.  \ ,  Iforkshiro  College,  Leeds. 


N'.iiri'-i'i  Papon  nail  Communications  should  be  otldt 

1 1..-  linn.  I.  .■:.!  Been  i  irj,  ■ 


journal  antj  patent*  2Litrratitrt\ 


I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Boiler  Feed-Water  containing  Magnesium  Chloride* 
A.  Goldberg.    <  hem.  Zeit.  15,  SI. 

1'kkii -watkii  containing  magnesium  chloride  may  not  be 
directly  used.  Treatment  with  caustic  soda  in  the  boiler 
itself  is  very  frequent,  but  the  great  difficulty  lies  in  ascei 
taining  the  amount  of  caustic  soda  necessary,  and  in  keeping 
only  slight  excess  present.  Usually  samples  are  drawn  off 
from  time  to  time  and  tested,  litmus  being  used  a-  indicator, 
but  .i  simpler  method  would  seem  to  be  the  introduction  of 
an  indicator  into  the  boiler.  Unfortunately  most  indicators 
become  colourless  on  heating  under  pressure  ;  the  author 
proposes,  however,  sodium  para-nitrophenolate,  which  does 
not  possess  this  disadvantage.  In  taking  an  observation  it 
is  only  necessary  to  blow  off  the  water  from  the  water-gauge 
and  to  admit  a  flesh  portion  from  the  boiler.  The  indicator 
in  the  pure  state  is  certainly  dear,  but  perfect  purity  i-  not 
essential.     Then  again  continuous  use  of  the  indicator  is  not 

necessary,  for  when  once  the  working  quantity  of  caustic 
has  been  ascertain)  .1  tin-  indicator  ma_\  be  dispensed  with  for 
awhile.     With  regard  to  the  working  of  this  indicator,  so 

long  a-  the  water  in  the  boiler  i-  alkaline  tin  re  i-  dinct 
indication,  hut  directly  acidity  prevail-,  reduction  takes 
place  to  amidophenol  and  direct  indication  ceases.  The 
indicator  is  best  prepared  on  the  -pot  by  dissolving  para- 
nitrophenol  in  a  dilute  solution  of  caustic  soda. — T.  I.   B. 


PATENTS. 


Improvements  i'<  Boiler  and  Furnace  /'ins.  0.  Imray, 
London.  From  R.  Manoesmann  and  \l.  Mannesmann, 
Bliedinghausen,  Germany.     Bng,  Pat.  1884,  January  84, 

l -'.in.     fe/. 

Tin-  is  an  apparatus  for  u-e  in  boiler  and  furnace  tires. 
whereby  a  portion  of  'be  combustion  gases  are  drawn  off 
and  caused  to  pa--  through  tin-  in  sh  coal  so  a-  to  distil  off 
the  volatile  constituents.  An  injector  is  used,  which  sm-ks 
off  the  gases  from  the  upper  portion  of  the  fuel  and  intro- 
duces tb.  in  In  low  the  ash-pit  or  into  the  incandi  scent  part 
of  the  fuel.  The  value  of  tin-  coal  i-  increased  by  the 
conversion  of  the  hydrocarbons  into  permanent  gas  and  by 
the  higher  heal  produced. —  D.  A.  s. 


Improvements   in    t  'entrifugal    Apparatus  for    Filtering 

Water  and  other  Liquids.     W.  I'.  Th pson,  Livor] I. 

I  nun    \.   Stchlik,   Vienna,    Austria,      ling.    Pat.   2888, 

February  is,  is'.m.     s,/. 

Thk  inv.  mi. hi  i.  in.  -  in  iii  \  ices  in  connexion  with  centrifugal 

i liiin-    used    lor   tillering   water    and    other    liquids,    the 

object  being  to  continuously  remove  the  retained  deposit 
ami  to  mix  air  with  tin-  tiller.  .1  water.  Within  the  revolving 
drum,  winch  i-  driven  from  In-low  and  i-  perforated  only  on 
the  upper  two-thirds  of  it- 1  ii.uiul.  ii  nee,  an-  two  concentric 
stationary  cylinders  held  in  positiou  by  being  connected  to 
the  ea-iug  above  the  drum.  The  filtering  water  i-  admitted 
through  the  annular  space  between  these  cylinders  to  the 

bottom  of  the  drum,  where  it  deposits  part  of   its  impurities, 


•  Any  of  thwie  specification*  mBy  he  obtained  by  |n.-t.  I.y 
ri'iiiittiiuf  the  cost  prion,  ptoi  postage,  t<>  Mr.  ii,  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Building*,  Obauoeij 
Lane,  London.  W.C.  The  amount  ul  postage  amy  lie.  calculate!  us 
follows:— 

If  the  prire  ilocs  not  cicccd  \l \,i. 

Above  grf.,  and  not  i-xcecdiiiK  In.  <U Id. 

..      U.6d 0i.4.1 it,'. 

..      U.  v/*      ..  ..         :<*.  {■! i,l. 
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the  water  on  rising  being  driven  out  through  the  perforations, 
which  are  covered  on  the  inside  with  filtering  substances, 
such  as  asbestos,  charcoal,  &c.  Air-pipes  carry  the  air 
through  the  bottom  plate  of  the  inner  cylinder,  and  are  bent 
out  at  their  lower  ends  to  come  into  contact  with  the  inside 
of  the  revolving  drum,  being  shaped  so  as  to  cut  away  the 
deposited  material,  which  then  passes  out  through  holes  in 
the  bottom  of  the  drum.  There  are  seven  claims  and  three 
sheets  of  drawings. — li. 


Improvements   in  Apparatus  for  making  Infusions.     C.  J.    ' 
Jones,  London.     Eng.  Pat.  3661,  March  7,  1890.     8d. 

The  object  of  the  invention  is  to  facilitate  the  discharge  of 
the  infusion  through  the  filter  surface. 

A  cylinder,  capable  of  being  reversed,  and  containing  a 
piston,  has  both  its  ends  closed  by  removable  covers,  which 
are  kept  in  position  by  arms  fixed  on  one  side  of  the  cylinder, 
and  carrying  a  screw.  These  arms  are  made  in  one  piece,  ' 
with  a  hollow  axis,  which  extends  from  the  centre  of  the 
side  of  the  cylinder,  and  is  fitted  over  the  end  of  a  pipe  from 
the  boiler.  Across  each  cover  internally  is  a  perforated  j 
filter  plate,  and  it  is  also  provided  with  a  drawoff  tap.  The 
substance  to  be  infused  being  placed  upon  the  filter  surface, 
and  the  cover  being  fixed,  the  cylinder  is  reversed,  thus 
bringing  the  filter  plate  and  material  to  the  top.  Boiling  I 
water  under  pressure  is  then  admitted  to  the  cylinder 
between  the  cover  and  the  piston,  and  when  the  draw-off  tap 
on  the  cover,  which  is  now  at  the  bottom,  is  opened,  the 
piston  is  forced  downwards,  and  the  infusion  is  forced  out 
through  the  opened  tap. 

The  cylinder  may  be  made  with  a  removable  cover  at  one 
end  only,  in  which  case  the  cylinder  is  fixed,  and  the 
removable  cover  is  at  the  bottom  — E.  SS. 


Improvements  in  Condensing  Apparatus  fur  Steam  and 
other  Vapours.  J.  Schwager,  Berlin,  Germany.  Eng. 
Pat.  3915,  March  12,  1890.     8d. 

In  this  apparatus  the  currents  of  vapour  and  the  condensing 
liquid  are  made  to  flow  in  contrary  directions,  the  air  and 
water  pumps  being  made  to  exhaust  both  the  liquid  of 
condensation,  the  condensing  liquid,  and  the  uncondensed 
vapour  or  air. 

-  A  closed  upright  vessel  or  condenser  has  within  it  a 
number  of  central  helically-arranged  plates,  perforated  or 
unperforated,  forming  a  winding  staircase.  The  condensing 
liquid  is  caused  to  rlow  down  from  step  to  step  to  the 
bottom,  where  a  suitable  liquid  seal  or  trap  is  formed  com- 
municating at  the  outer  end  with  an  air  and  liquid  pump, 
which  at  the  same  time  is  made  to  communicate  by  a  pipe 
with  the  top  of  the  condensing  chamber,  and  the  steam  or 
vapour  to  be  condensed  is  made  to  enter  through  a  pipe  at 
the  bottom.  The  ste;im  being  prevented  by  the  seal  from 
passing  down  directly  into  the  pump,  rises  in  the  helical 
passage  between  the  plates  in  the  contrary  direction  to,  and 
through  the  descending  condensing  liquid,  to  the  top  of  the 
chamber,  and  becoming  condensed  the  liquid  of  condensation 
flows  down  together  with  the  condensing  liquid,  while  the 
uncondensed  vapour  is  drawn  off  by  the  pump.  Several 
modifications  of  the  apparatus  are  shown  in  the  drawing 
attached  to  the  specification  — E.  !?. 


another  pipe  from  the  bottom  of  the  external  cylinder 
carries  away  the  filtered  liquid.  The  shaft  being  rotated, 
the  liquid  and  gases  rapidly  percolate  thrcugh  the  inner 
to  the  outer  cylinder,  the  solid  particles  being  raised  by  the 
screw  past  the  perforations  in  the  shaft,  whilst  the  liquid 
runs  down  again.  Water  entering  through  the  perforations 
still  further  washes  the  original  liquid  from  the  salt  or  other 
solid  material,  which  is  gradually  pressed  upwards,  becoming 
further  dried  in  its  course.  It  is  then  discharged  through  a 
pipe  into  a  worm,  from  which  it  is  carried  to  a  drying 
chamber  or  other  desired  position. — E.  S. 


Improvements  in  Continuous  Mechanical  Filters  for 
Chemical  or  other  Purposes.  H.  Yeomans,  Northwich. 
Eng.  Pat.  4005,  March  14,  1890.     &d. 

A  cylinder  of  filtering  medium,  as  flannel,  wire  gauze, 
&c,  is  placed,  preferably,  with  its  axis  vertical,  and  has  a 
central  hollow  shaft  carrying  a  helix,  which  fits  the  interior 
of  the  cylinder  closely.  The  shaft  is  rotated  by  suitable 
gearing,  and  is  supplied  through  a  pipe  with  water  or  other 
liquid,  which  enters  the  cylinder  through  perforations  in  the 
upper  part  of  the  enclosed  shaft.  The  cylinder  is  cased  in  a 
larger  one  of  iron,  or  other  material,  and  the  two  are  securely 
joined  at  the  bottom.  A  pipe  entering  the  bottom  of  the  j 
internal  cylinder  supplies   the   material   to   be   filtered,  and    j 


Improvements  in  Apparatus  for  Evaporating  Salt  Water 
for  Supplying  Extra  Feed  for  Marine  Boilers.  J.  Kerr, 
Liverpool.  Eng.  Pat.  5891,  April  18, 1890.  8d. 
The  patentee  uses  an  upright,  closed,  cylindrical,  jacketed 
vessel,  the  jacket  of  which  is  in  open  communication  with 
the  surface  condenser  of  a  steam  engine.  The  uncondensed 
steam  from  the  condenser  evaporates  the  water  contained  in 
the  vessel,  from  which  the  resulting  vapour  is  led  back  to 
the  condenser.  A  small  steam  coil  in  the  lowest  part  of 
the  vessel  can  be  supplied  with  steam  from  the  boiler  to 
aid  the  operation  if  required.  The  drawings  show  one 
arrangement  and  there  are  six  claims. — B. 


Improvements  in  Fluid-tight  Joints  or  Couplings  for  Pipes, 
and  the  like.  J.  Xewton,  London,  and  D.  A.  Quiggin, 
Liverpool.  Eng.  Pat.  5992,  April  21,  1890.  8d. 
This  invention  relates  to  joints  connecting  two  pipes,  or  a 
pipe  and  vessel,  so  that  their  interiors  are  in  fluid-tight 
communication,  and  is  expressly  applicable  to  joints 
between  the  tubular  heating  surfaces  and  the  pipes  or 
diaphragms  in  evaporators,  &e.  such  as  described  in  Eng. 
Pat.  538  of  1889  (this  Journal,  1890,  43  and  481). 

This  is  done  by  interposing  between  the  surfaces,  which 
would  otherwise  abut  in  making  the  joint,  a  ring  or  washer 
of  tin  or  some  suitable  material,  which  is  secured  to  one 
surface  by  being  cast  in  a  circular  groove  of  a  dove-tail  cross 
section.  The  abutting  surfaces  may  be  smooth,  but  pre- 
ferably each  has  on  its  face  one  or  more  concentric 
V-grooves  so  disposed  as  to  accurately  interlock.  This 
strengthens  the  joints  and  prevents  the  spreading  of  the 
softer  surface  by  undue  pressure.     There  are  six  claims. 

— E.  S. 


Improvements  in  Evaporating  Pans.     G.  Fletcher, 
Litehurch.     Eng.  Pat.  6484,  April  28,  1890.     8d. 

This  invention  relates  to  pans  for  evaporating  cane  juice  or 
other  liquids,  whether  in  open  pans  or  in  closed  vessels  in  a 
vacuum  more  or  less  complete,  and  is  intended  to  promote  the 
circulation  of  the  boiling  liquids.  The  evaporating  pan  has 
its  heating  surface  preferably  formed  by  tubes  either  fixed 
in  tube  plates  secured  to  the  sides  of  the  pan,  or  contained 
in  a  drum  also  secured  to  the  sides,  both  arrangements 
being  also  fitted  with  one  or  more  circulating  tubes,  whose 
areas  equal  the  combined  areas  of  the  heating  tubes.  The 
requisite  quantity  of  liquid  being  placed  in  the  pan,  steam 
is  admitted  to  the  space  between  the  tube  plates,  and  round 
the  circulating  tube,  or  to  the  interior  of  the  drum,  and  the 
circulation  of  the  liquid  is  promoted.  The  construction  of 
the  tube  plates  and  drum  are  shown  on  the  four  sheets  of 
drawings  accompanying  the  specification. — E.  S. 


Improvements  in  Filtering  Apparatus.  B.  Hunt  and 
W.  M.  Mackey,  Leeds.  Eng.  Pat.  7075,  May  7, 
1890.     8d. 

This  invention  is  designed  for  rapid  filtering  when  dealing 
with  large  quantities  of  liquids  containing  suspended  matter, 
as  sewage,  &c,  and  is  intended  to  bring  the  solid  or  semi- 
solid matter  into  a  condition  for  being  removed.  To  save 
expense  in  the  frequent  renewal  of  sand  or  filtering  material, 
a  sand  carrier  is  used  in  the  form  of  a  grating,  of  diamond  or 
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triangular  Bection,  formed  of  solid  or  angle-iron  bars,  of 
various  proportion!  as  to  depth  and  breadth,  and  supported 
•  >i>  longitudinal  bearing  ban  fixed  in  end  walls,  and  placed 
each  with  an  angle  projecting  upwards,  the  bars  being  so 
close  together  that  even  at  theirwidest  parts  too  narrows 
space  is  left  for  the  sand,  &c.  to  pass  through.  The  sand  is 
packed  in  the  angular  channels,  and  its  upper  surface  is 
made  level  with,  or  a  little  higher  than  the  edges  of  the  bars. 

A  tank  under  the  grating  r lives  the  filtered  liquid,  whilst 

the  solid  matter  is  carted  away.  In  tin- ease  of  a  corrosive 
liquid,  or  when-  contact  with  the  grating  is  undesirable,  the 
bars  or  other  parts  may  1»  coated  with  a  suitable  mat.  rial, 
.,i   ma\  l»    made  Of  earthenware  or  firebrick. — E.  S. 


An  Improved  Refrigerating  Apparatus.  K.  A.  tfesservey, 
Halifax,  Nova  Scotia.  Eng.  Pat.  16,688,  October  l'u, 
1890.    8</. 

I\  a  refrigerating  apparatus  in  which  a  saline  liquid  of  low 

temperature  is  made  to  circulate,  the  patentee  causes  the 
pipes  containing  the  liquid,  where  they  pass  through  the 
space  in  which  refrigeration'  is  to  take  place,  to  be  enclosed 
within  a  metal  casing  Idled  with  blocks  of  roek-salt  or 
conducting  material,  the  object  being  the  purification  of 
the  cooled  air  which  leaves  its  impurities  behind  with  the 
vapour  deposited  and  condensed  on  the  enlarged  refrigerating 
surface.  There  are  four  claims,  ami  several  methods  of 
arranging  the  conducting  pipes  are  indicated  in  the  two 
sheets  of  drawings  attached  to  the  specification.— B. 


Improvements  in  Precipitators  for  Impurities  in  Exhaust 

Si, am.     C.   A.  McDonald,  Chicago,   U.S.A.     Bng.  Pat. 

18,7:i'J,  November  19,  1890.     6<f. 

A  chamber,  preferably  cylindrical,  ha-  a  screwed  aperture 
at    each   end,  the   upper  one   being   for  the  admission  of 

steam,  and  the  lower  one  for  a  pipe  which  extends  upwards 
to  a  point  about  two-thirds  above  the  bottom  of  the  cylinder, 
and  is  supported  inside  an  inverted  cup  within  a  short 
distance  of  the  top,  the  cup  itself  being  fixed  to  the  sides 
of  the  exterior  chamber  by  funnel-shaped  perforated  plates. 
Tie-  -team  on  entering  strike-  against  the  head  of  the  eup, 
and  thenei    passes  through  the  perforated  plates  into  the 

annular    space    between    the    eup    and    the   chamber,    then 

through  another  perforated  plate  into  the  eup,  am!  striking 
against  the  top  of  it  passes  down  the  enclosed  pipe  to  the 
pi  ire  of  condensation.  The  steam  in  striking  against  the 
cup  and  perforated  plates  desposits  huge  quantities  of  its 
impurities,  which  are  ultimately  collected  at  the  bottom  of 
the  external  case,  whence  they  may  be  drawn  oil  through  an 
aperture. — K.  S. 


Improvements  in  Apparatus  far  Refrigerating  and  the 
Artificial  Production  if  Ice.  J.  Erny  ami  /..  T.  Subers, 
Philadelphia,  U.S.A.  Eng.  Pat  19,087,  November  2.1, 
1890.     8«\ 

Tins  invention  relates  to  apparatus  in  which  the  alternate 
liquefaction  ami  expansion  of  a  suitable  gas  for  purposes  of 
refrigeration  is  produced  automatically,  the  accompanying 
illustration  giving  a  general  idea  of  the  arrangement. 


Km  aio]  HATING    M  U  BIJJJ  Kl . 


The  letters   \  and   B   mdioaU  two  strong  vessels   placed  lattei    vessel.      The   trapped   overflow   pipe  ■/   leads   back 

,i    different  levels  and    containing  liquid   ammonia.     The  from    the   level   oi    liquid   in   I!  to  the   top  of  A.     Prom 

pipe     a     lead-    ft the    top    of    the    hovel     VCSSel      \     tO    the  the     top     of    It     the     pipe     /,     lead-     I.,    the    won,,     /.,      Ill     1  be 

top  of  I',    and   i-  continued  lo  nearlj    the  bottom  of  the  cooling  vessel  D,  and  is  continued  to  the  top  oi  oylmdei  I 
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through  the  check  valve  h  which  prevents  the  return  of 
gas.  The  freezing  coil  E  communicates  with  the  bottom 
of  C  through  the  pipe  i  and  valve  i,,  which  latter  is  moved 
automatically  to  open  and  close  the  communication  as 
required.  The  other  end  of  the  freezing  coil  E  is  jointed 
through  F  to  the  top  of,  and  reaches  down  into  the  vessel  A, 
and  is  also  fitted  with  a  back-pressure  valve  K  to  prevent  gas 
returning  into  it.  The  operations  are  carried  on  as  follows, 
viz. :  A  and  B  having  been  charged  with  liquid  ammonia 
as  indicated,  the  vessel  A  is  heated,  which  may  be  done  by 
means  of  gas  as  at  gt.  The  vapours  rise  into  B,  any 
moisture  carried  over  being  returned  through  the  trapped 
pipe  d,  whilst  the  gas  passes  on  and  is  liquefied  under 
pressure  in  the  coil  6,  and  cylinder  C.  When  the  vessel  A 
has  been  nearly  depleted  the  flame  is  automatically  removed 
or  extinguished,  and  the  vessel  cooled.  At  the  same  time 
the  valve  t,  at  the  bottom  of  C  is  gradually  opened  and 
the  liquefied  ammonia  allowed  to  escape  into  the  coil  E, 
where  it  evaporates  and  causes  great  reduction  of  tempera- 
ture, whilst  itself  returning  through  the  pipe  F  to  the 
cylinder  A,  and  being  absorbed  by  the  liquid  therein  ready 
for  re-evaporation.  For  the  purposes  of  the  automatic 
regulation  the  small  cylinder  f  passes  through  the  top  of  the 
vessel  A,  and  is  closed  at  the  bottom.  It  contains  oil 
which  expands  by  heat  and  thereby  moves  the  piston  f\ 
fitted  on  top,  and  which,  by  means  of  the  levers  and  rods 
shown,  serves  to  regulate  the  supply  of  gas  through  the 
pipes  G,  and  that  of  the  cooling  water  through  pipes  Q, 
at  the  same  time  actuating  the  release  valve  t,  at  the  proper 
intervals.  The  parts  marked  m,  n,  t,  and  others  are  provided 
for  aiding  in  starting  the  apparatus. — B. 


Improved  Apparatus  for  the  Vaporisation  of  Liquids. 
H.  J.  Allison,  Loudon.  From  "  The  National  Salt  and 
Chemical  Company,"  New  York,  U.S.A.  Eng.  Pat. 
19,8:i5,  December  5,  1890.     8</. 

The  apparatus  is  designed  for  the  evaporation  of  saline, 
saccharine  and  other  liquids,  and  consists  principally  of  a 
high  vessel  or  tower,  in  which  a  current  of  heated  air  or  gas 
is  forced  upwards  coming  in  intimate  contact  with  the  liquid 
which  descends  in  finely  subdivided  showers,  whereby  the 
moisture  is  absorbed  by  the  gases  and  the  liquid  is  concen- 
trated. The  drawings  show  three  different  arrangements 
aud  there  are  four  claims. — B. 


An  Improved  Process  of  and  Apparatus  for  Distilling  and 
Refining  Petroleum  and  other  Hydrocarbons,  applicable 
also  for  Distilling  and  Refining  Animal,  Vegetable,  and 
Fruit  Oils,  Saccharine  Juices,  Syrups,  Essential  Oils, 
and  other  Substances.  H.  E.  Rycroft,  New  York,  and 
A.  Mason,  Brooklyn,  U.S.A.  Eug.  Pat.  2-19,  January  6, 
1891.     Sd. 

See  under  III.,  page  -156. 


An  Improved  Filter  for  Oil  and  other  Liquids.  C.  A. 
Koelluer,  Neumuhlen,  Germany.  Eug.  Pat.  474, 
January  10,  1891.     6d. 

See  under  XII.,  page  472. 


An  Improved  Process  for  Centrifugally  Treating  Particles 
of  Metallic  or  Mineral-bearing  Substances  of  Different 
Degrees  of  Specific  Gravity.  O.  B.  Peck,  Chicago, 
U.S.A.     Eng.  Pat.  652,  January  13,  1891.     8d. 

Thk  patentee  proposes  to  separate  mineral  particles  of 
different  degrees  of  specific  gravity,  when  in  the  condition 
of  powder  or  small  granules,  by  subjecting  them  to  the 
action  of  gradually  decreasing  centrifugal  force  in  a  revolv- 
ing vessel.     He  finds   that   the  heavier  particles  are  more 


difficult  to  discharge  and  require  higher  speed  than  the 
lighter  ones,  and  he  avails  himself  of  that  fact  for  their 
separation  by  commencing  his  operations  when  the  rotating 
vessel  has  attained  the  highest  speed  and  gradually 
reducing  that  speed  as  he  proceeds.  The  drawings  show 
some  devices  by  means  of  which  the  desired  gradual  change 
in  speed  is  brought  about. — B. 


Improvements  in  Machinery  for  Centrifugally  Treating 
Particles  of  Metallic  or  Mineral-bearing  Substances  of 
Different  Degrees  of  Specific  Gravity.  O.  B.  Peck, 
Chicago,  U.S.A.     Eng.  Pat.  674,  January  13,  1891.     6d. 

Ix  centrifugal  machines  for  treating  the  separation  of 
mineral  particles  of  different  degrees  of  specific  gravity  by 
means  of  the  action  of  centrifugal  force,  the  patentee 
introduces  a  flexible  diaphragm  or  cup-shaped  partition, 
with  a  view  to  retaining  the  finer  particles  a  sufficient  length 
of  time  under  the  influence  of  the  treatment.  These 
particles,  more  particularly  when  water  is  introduced,  have 
a  tendency  to  fly  off  too  soon,  hence  the  necessity  for  such 
a  device  which  is  indicated  in  the  accompanying  illustration. 


Details  of  Centrifugal  Apparatus. 

A  is  the  revolving  vessel  strengthened  on  its  circum- 
ference with  layers  of  tightly-wound  wires,  B  the  shaft 
held  in  the  bearing  and  stationary  bracket  overhead. 
From  the  bracket  is  suspended  a  casing  with  internal 
projecting  discs  or  pins  C,  and  the  shaft  carries  a 
corresponding  bush  D,  with  enlarged  flange  at  its  lower 
end,  to  which  the  ring  E  is  secured  as  well  as  the  inner 
edge  of  the  canvas  diaphragm  or  cup  F,  which  approaches 
the  revolving  vessel  at  the  upper  edge  and  rotates  with  it. 
The  materials  are  fed  through  the  holes  shown  in  the 
overhead  bracket,  and  find  their  way  between  the  casing 
and  bush  to  the  bottom  of  the  vessel  underneath  the  canvas. 
As  the  vessel  fills,  the  canvas  is  gradually  pushed  in,  and 
the  finer  particles  creep  along  on  its  under  surface  until 
they  are  finally  discharged  at  the  top,  leaving  the  heavier 
parts  within. — B. 
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II.-FUEL.  GAS.  AND  LIGHT. 

PATENTS. 

Illuminating  by  Meant  "I  the  Incandescence  of  Refrac- 
tory Substances.  W.  II.  Spence,  London.  I'rom  (J. 
Kahnehjelm,  Stockholm,  Sweden.  Eng,  Pat.  5G4G, 
December  5,  1883      (Third  Edition)     id. 

]''oic  the  i ••  >  1 1 *  of  illuminatioD,  suitable  refractory  Bub- 

stanccs,  nich  as  the  oxides  of  magnesium,  calcium,  zirconium, 
silicon,  or  similar  oxides  are  (either  singly  or  mixed)  made 
into  the  form  of  small  wires,  pins,  or  lamella;.  These  wires 
'.  lived  in  holders  and  arranged  mi  as  to  be  heated  to 
incandescence  by  means  of  the  combustion  of  water-gas. 
In  manufacturing  the  wires  (he  finely  powdered  oxide  is 
mi  v  il  with  a  solution  of  starch  or  gum,  made  into  a  plastic 

f j i ^a ' — .  and    pressed  thr rh  a  small  hole  or  die  -<»  as  to 

obtain  a  thread  of  suitable  thickness.  The  thread  is  cut 
while  soft  into  tin-  requisite  length,  dried  and  then  burned 
at  a  high  temperature.  This  last  is  essential,  or  the  pins 
are  liable  to  twist  and  bend  by  the  beat  of  the  water-gas 
Same. 

A  number  ol  wires  made  in  the  above  way  are  fixed  in  rows 
or  rings  in  11  Bockel  in  such  a  way  as  to  obtain  the  full  effect 
of  the  heal ;  such  an  arrangement  i-  termed  a  comb.  The 
sockel  is  of  iron  or  bra--,  of  U  shaped  Bection,  and  is 
tilled  with  a  plastic  mass  of  damp  clay  or  magnesia,  in 
which  the  wires  are  fixed  by  inserting  one  end  and 
aftei  wards  drj  iog. 

<  Irdinary  gas  burners  arc  available,  but  the-  fish  tail  form 
is  preferable.  (See  this  Journal,  1886,  424;  1889,533  and 
584  i  — 1>.  A.  S. 


being  passed  through  heated  coal.  The  apparatus  employed 
consists  of  a  producer  filled  with  fuel,  and  two  regenerators 
provided  with  suitable  valves  so  that  thej  may  be  made  to 
communicate  alternately  with  the  producer.  The  producer 
having  been  ignited,  and  one  of  the  regenerators  raised  to 
a  high  temperature  (the  other  being  heated  in  the  mean- 
while   by    the    combustion    of    a    portion    of    the    gas),    a 

circulation  of  the  gas  is  Bet  up  from  the  top  to  the  bottom 
of  the  producer  through  the  heated  generator  by  means  ot 
a  Bteam  injector ;  the  gaseous  mixture, thus  Btrongly  heated, 
passes  into  the  lower  part  of  the  producer,  where  it  gives 
up  Mime  of  the  heat  taken  up  in  the  regenerator,  and,  on  the 
other  band,  takes  up  heat  from  the  producer  by  the  decom- 
position of  some  of  the  -team  carried  with  it.  In  this  way 
some  of  tin-  water-gas  i-  employed  for  transferring  heat 
from  the  regenerator  to  the  fuel,  some  is  drawn  off,  ami 
Mini,-  utilised  for  heating  the  other  regenerator,  -o  that 
when  the  one  in  use  has  cooled  down  the  other  is  ready  to 
work,  and  by  reversing  their  connexion  with  the  producer 
tlie  process  can  In-  continued. — F.  S.  K. 


/  ementi  m  tht  Wanufactun  of  Illuminating  Gasand 

Apparatus  f oi  that  Purpose.     Et.  Mannesmann,  bandore. 

Eng.  Pat.   1287,  Januarj  23,  1890.     Sd. 

Till  object  of  thi-  invention  i-  the  production  of  illuminating 

gas  from  carbonaceous  material  without  the  aid  of  external 

heat.      The    process    is    carried    OUl    in    a    vertical    retort    or 

producer,  which  is  provided  with  a  suitable  valve  at  the  top 

fOI     feeding    it    fr time    to    time,    and    an    a-h  pit     at     the 

I  iot  tnm  ;  Bituatedal  a  I  mi  it  the  middle  of  the  producer  there  is 

a  passage  leading  to  a  chit ty,  and  mar  the  top  of  the 

it tiit  for  gas  and  a  passage  communi- 
cating between  the  pa-  outlet  ami  the  bottom  of  the  retort. 
this  passage  being  provided  with  a  fan  or  blower;  all  the 
openings  and  passages  are  fitted  with  suitable  valves.  The 
retort  having  been  charged  with  coal  and  ignited  below,  air 
i-  admitted  periodicallj  ami  the  chimney  Que  opened  so  that 
the  lower  patt  of  tin  charge  soon  becomes  incandescent; 
tin-  air  -apply  I-  then  -hut  off  and  the  chimney  tine  closed, 

nutlet  ami  the  channel  c tunicating  between  the 

upper  and  lower  pint-  of  tin    prod t   being  opened.     A 

portion   of  the  gat    produced  i-  then   caused   to  circulate 

ii  tin-  e municating  channel,  in  the  direction  from 

the  top  to  the  bottom  of  the  producer,  by  means  of  a 
'team  injector,  so  thai  it  is  forced  through  the  incandescent 
coke;  in  passing  upwards  it  heats  the  upper  and 
pati-  of  the  charge  ami  a  further  quantity  of  gas  i- 
produccd.  A  portion  ol  this  gas  is  led  off  into  tin-  pas 
nuiiii,  tin  i.-t  being  employed  as  before  foi  transmitting 
heat  from  the  lowci  to  the  upper  portions  of  the  charge. 
When  the  incandesci  nl  coke  i-  partially  cooled  the  pis 
outlet  ami  communicating  channel  are  closed,  air  is  again 
admitted  into  the  ash-pit,  the  chimnej  Hue  opened,  ami  the 
whole  process  repeated  a-  described  above.  Two  retortl 
aie  worked  111  combination  with  the  sami 
chimne]  Que,  to  that  when  air  i-  being  admitted  into  one 

the  other  i-  passing  gas  into  the  main,  and   vice  VI 

— F.  S    K 

Improvements  in  tht  Production  o)   Waterand  Illuminating 
Gas, and  Apparatus  for  that  /'»» /"■"      K  Mannesmann, 

I. and Bag.  Pat,  1238,  Januarj  28,  1890.     s,/ 

I'm     water-gas   is    produced   bj    decomposing    -team    by 
cansing  it   to  pa--  repeatedly  through  incandescei 
illuminating-gas  i-  made  in    .  manner,  thi 


Improvements  in  the  Production  of  Coke,  and  Apparatus 

fur     thai     Purpose.       II.     linray,      London.        Knnn      1!. 

Mannesmann    and     M.    Mannesmann,    Bliedinghausen, 
Germany.     Eng.  Pat.  1288,  January  24,  1890.     H</. 

Tin- invention  i-  intended  to  produce  a  better  variety  of 
coke,  and  to  utilise  the  gas  ami  heavj  hydrocarbons,  A 
regenerator  is  used,  and  the  gases  from  the  top  of  the  oven 
are  led  down  through  one  of  the  regenerators  and  hack 
into  the  bottom  of  the  oven,  a  portion  of  the  gas  being  used 
to  heat  the  regenerator.  \  Bteam  or  other  injector  is  used. 
In  tin-  way  the  distillation  of  tin-  coal  is  effected  by  the 
repeati  d  passage  of  a  pan  of  the  gaseous  product,  external 
heating  is  rendered  superflui  ns,  the  products  are  increased, 
and  the  cost  diminished.  The  excess  ol  gas  produced 
beyond  that  required  for  heating  the  regenerators  can  he 
used  lor  other  purposes.  If  a  second  circulating  apparatus 
i-  applied,  which  -ml,-  the  hot  distillation  product-  through 
fresh  coal,  the  decomposing  tar  binds  the  particles  of  coke 

together,  and  a  tinner  coke  can  thus  bo  produced  llulll  ill 
the  ordinal  \    way  .       1>.  A.  S. 


Improvement  in  Gas  Producers.  0.  [mray,  London. 
From  W.  Mannesmann  and  M.  Mannesmann,  Blieding- 
hausen, Germany,      hue.  l'at.  pJSa,  .laiiu  u\  'J  1 ,  1890,     61/. 

I\  ordi  i  to  prevent  the  product  of  an  ordinary  gas  producer 
containing  a  mixture  of  tar  and  other  heavy  hydrocarbons 
which  would  be  precipitated  in  the  passages,  and  so  interfere 
with  the  draught  and  render  the  gas  more  impure,  the 
gases  from  the  top  are  led  or  drawn  down  and  introduced 
again  into  the  bottom  of  the  producer.  By  this  arrange- 
ment the  tar,  \e.  i-  converted  into  permanent  pa-,  and  any 
dioxide  is  reduced  to  carbon  monoxide.  The  gases 
an  led,  bj  mean-  of  a  pipe,  from  the  top,  outside,  ami 
down  to  the  bottom  of  the  producer,  a  -team  or  air  injector 

or  other    appliance    being   Used    to    effect    tin-    circulation  of 
mbustion  gases    down    from    the  top  and    up   through 
ih.  fresh  coal.— I).  A.  S. 


Improvements  relating  In  the  Production  of  \\  nf.  >  Gas 
and  Generator-Gas,  and  in  Apparatus  connected  there 
with.  .1.  von  Langer  and  L.  Cooper,  Leeds.  Eng,  Pat 
4228,  March  is.  1890.     H</. 

Thi  object  of  thi-  invention  i-  to  procure  an  abundant 
Bupply  ami  a  good  distribution  of  air  for  combustion,  and 
a  rapid  discharge  of  the  gaseous  products  of  combustion 
bo  as  to  increase  the  proportion  of  carbon  dioxide  during 

the    tii-t     -tape    ,il    the    process,    and    ill    thi-    way obtain    an 

increased  quantity    of  watet     •-  from  a  given  quantity   of 

I\  hi, hi-  kind-  of  furnaces  arc  shown  in  the  drawings 
ompanying   the   specification;  they    arc   so  constructed 
that  an  can  he  admitted  by  suction  through  a  large  number 
of  inlets  distributed  ovei  the  circumference  and  height  of 
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the  furnace  (see  Eng.  Pat.  7252  of  1889  ;  this  Journal,  1890,  | 
170),  and  in  some  cases  also  through  apertures  in  an  air-  I 
chamber  built  into  the  top  or  bottom  of  the  furnace.  The 
products  of  combustion  are  discharged  through  a  stack  in 
which  a  steam,  compressed  air  or  gas  injector  is  placed  to 
produce  the  necessary  suction.  Steam  jets  for  the  pro- 
duction of  water-gas  are  situated  in  the  valved  air-openings. 

— F.  S.  K. 


Improvements  in  Inclined  Gas  Retorts,  and  in  Apparatus 
for  charging  the  same.  C.  Hunt,  Birmingham.  Eug. 
Pat.  5078,  April  1,  1890.     Sd. 

Inclined  retorts  as  at  present  used  have  a  tendency 
to  slide  upon  their  bearings.  This  disadvantage  is  got  over 
by  moulding  snugs,  suitably  shaped  and  placed,  on  the 
upper  and  lower  surfaces  of  the  retort  ;  those  on  the  under 
side  of  the  retort  take  a  vertical  bearing  upon  the  walls 
supporting  them,  thus  converting  a  side  thrust  or  strain 
into  a  vertical  one,  whilst  upon  the  upper  suugs  the  cross 
walls  may  be  built  and  supported. 

The  apparatus  for  charging  the  retorts  consists  essentially 
of  a  small  hopper,  provided  with  a  suitable  shoot,  and 
movable  vertically  on  an  iron  framework  mounted  on 
wheels ;  the  movable  hopper  is  supplied  with  coal  from 
a  trough  or  continuous  hopper  furnished  at  convenient 
intervals  with  shoots,  ami  running  through  the  retort-house. 
With  this  charging  apparatus  the  curved  mouth-piece 
usuallv  attached  to  inclined  retorts  may  be  dispensed  with. 

— E.  S.  K. 


Improvements  in  Apparatus  for  producing  Combustible 
Gas  for  Gas-Motor  Engines  or  other  purposes.  S. 
Griffin,  Hath.     Eng.  Pat.  6217,  April  23,  1890.     Sd. 

Within,  and  at  the  bottom  end  of,  an  upright  cylinder 
closed  at  both  ends,  is  placed  a  vessel  rather  smaller  iu 
diameter  and  about  half  the  length  of  the  cylinder ;  the 
annular  space  between  the  two  is  tilled  with  water,  which 
forms  a  joint  or  luting  for  a  bell  or  receiver,  moveab'.s 
vertically,  in  which  the  gas  is  stored  ;  the  smaller  vessel  is 
constantly  charged  with  liquid  hydrocarbon,  the  supply- 
being  regulated  by  a  valve  and  float  arrangement.  Air, 
heated  by  a  small  coil  to  compensate  for  the  loss  of  heat 
by  evaporation,  is  forced  through  the  liquid  hydrocarbon 
in  such  a  manner  as  to  ensure  perfect  saturation,  the 
supply  pipe  being  so  arranged  that  the  liquid  cannot  flow 
back  when  no  air  is  passing.  When  the  receiver  becomes 
rilled  with  gas  the  air-supply  is  shut  off  automatically  by 
means  of  a  suitable  valve. — E.  S.  K. 


Improvements  in  the  Manufacture  of  Gas,  and  Apparatus 
therefor.  J.  ][.  W.  Stringfellow,  Loudou.  Eng.  Pat. 
6575,  April  29,  1890.  Sd. 
A  xox-LCMixots  gas  of  great  heating  power,  and  which 
may  be  manufactured  on  a  large  scale,  is  produced  by 
causing  atmospheric  air  at  the  ordinary  temperature  to 
pass  first  through  absorbent  porous  material  saturated 
with  liquid  hydrocarbon,  and  then  through  similar  material 
saturated  with  water  at  the  ordinary  temperature.  The 
porous  material  is  dome-shaped  and  is  enclosed  in  a 
chamber,  the  floor  of  which  is  covered  with  a  layer  of 
hydrocarbon  or  of  water,  so  that  the  material  is  kept 
constantly  saturated  by  means  of  capillary  attraction.  The 
gas  obtained  in  this  manner  can  be  employed  for  incan- 
descence lighting,  or  it  may  be  converted  into  a  luminous 
gas  by  further  charging  it  with  hydrocarbon  vapour.  A 
portable  lamp  for  use  with  this  kind  of  gas  is  also  described. 

— F.  S.  K. 


Improvements  in  Incandescent  Lighting  hg  means  of 
Calefacient  Gases,  and  in  Apparatus  therefor.  G. 
Macaulay-Cruikshank,  Glasgow.  From  J.  C.  Rcissig, 
P.  F.  Maccallum,  La  Plata,  Argentine  Republic,  and 
J.  L.  Regeringsgatan,  Stockholm,  Sweden.  Eng.  Pat. 
7335,  May  12,  1890.     8d. 

This  is  an  improvement  of  the  Fahnehjelm  system  (see 
page  452).  The  combs  and  burners  are  inclined  to  any 
required  angle  to  obtain  a  better  downward  and  more  equal 
illumination.  Further,  to  secure  effectual  contact  of  the 
flame  with  the  comb,  a  flame  of  any  suitable  refractory 
material  (metallic  or  otherwise),  preferably  with  a  reflecting 
surface,  is  placed  immediately  behind  the  combs  in  such  a 
way  as  to  guide  the  flame  in  the  direction  of  the  axes  of 
the  wires  forming  the  comb,  and  to  prevent  the  flame 
leaving  the  corah  through  the  action  of  upward  currents  of 
air.  These  guide  reflecting  surfaces  should  be  placed  no 
farther  thau  one  inch  from  the  combs  but  not  so  near  as  to 
come  into  contact  with  the  flames.  In  practice  excellent 
results  have  been  obtained  with  a  space  of  three-eighths  of 
an  inch  between  the  combs  and  the  guide  reflecting  surfaces  ; 
special  supports  can  be  dispensed  with,  and  the  combs  fixed 
direct  to  the  guide  reflecting  surface. 

To  effect  economy,  and  obtain  sti'.l  better  light,  the 
principal  of  regeneration  may  be  applied  by  using  the  heat 
of  the  products  of  combustion  for  heating  the  air  required 
for  combustion. 

For  details  of  these  various  modifications  the  drawings 
attached  to  the  specification  must  be  referred  to. — I).  A.  S. 


Ill -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

The  Colouring  Matter  of  lied  Carbolic  Acid.     E.  Fabini. 

Pharm.  Post.  1891,  24,  2,  25,  41,  and   105  ;  Cheni.  Zeit. 

Rep.  15,  25  and  45. 
A  series  of  investigations  on  the  cause  of  the  reddening 
of  carbolic  acid  have  shown  it  to  result  from  the  action  of 
hydrogen  peroxide  on  carbolic  acid  containing  metallic 
salts  in  presence  of  ammonia.  Pure  carbolic  acid  is  not 
coloured  by  hydrogen  peroxide,  either  alone  or  in  presence 
of  ammonia ;  nor  is  there  any  colouration  in  presence  of 
metallic  salts  and  hydrogen  peroxide  when  the  sample  is 
quite  free  from  ammonia.  But  carbolic  acid  containing 
metallic  salts  is  coloured  by  hydrogen  peroxide  in  presence 
of  traces  of  ammonia  with  the  formation  of  the  red  colouring 
matter,  and  the  salts  of  iron  or  of  copper  in  the  proportion 
of  1:180,000  or  even  1:300,000  of  phenol  produce  a  distinct 
colouration.  The  formation  of  the  colour  is,  according  to 
the  author,  due  to  the  ammonia  being  first  absorbed  by  the 
phenol  with  the  formation  of  ammonium  phenate,  which 
latter  is  then  transformed  into  a  phenate  of  the  metal 
present  (iron  or  copper),  and  this  is  converted  into  the 
red  colouring  matter  by  the  hydrogen  peroxide,  the  free 
metal  being  simultaneously  separated.  Copper  sulphate 
precipitates  green  copper  phenate  from  ammonium  phenate, 
ami  this  treated  with  hydrogen  peroxide  yields  the  red 
colouring  matter,  hydrogen  being  evolved  at  the  same  time. 

The  red  colouration  takes  place  immediately  on  warming 
carbolic  acid  containing  the  necessary  ingredients  for  its 
formation ;  this  accounts  for  the  sudden  turning  red  of 
many  samples  of  carbolic  acid  on  warming.  Carbolic  acid, 
free  from  metallic  salts,  can  be  warmed  with  ammonia  and 
hydrogen  peroxide  without  any  formation  of  the  red  colour. 

Phenerythrene  is  the  name  proposed  for  this  colouring 
matter,  which  is  always  contained  in  the  liquid  portion  of 
the  carbolic  acid,  i.e.  where  the  ammonium  phenate  is. 
Phenol  is  very  soluble  in  ammonium  chloride  solution,  one 
drop  of  this  reagent  being  sufficient  to  dissolve  1  grm.  of 
phenol,  when  a  considerable  It  wiring  of  temperature  takes 
place. 
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Phenerythrene  dissolves  in  alcohol ;  when  precipitated  l>v 
water  it  forms  light  cinnamon-coloured  flocks  which  can 
be  purified  by  dissolving  first  in  alcohol  and  then  in  ether 
evaporating  "tl  the  former  solvent  The  ethereal 
solution  leaves  a  black  t .ri 1 1 1. -  body  behind,  which  is  the 
red  colouring  matter.  It  colours  carbolic  acid  red,  the 
colouration  being  evident  with  one  part  of  the  colouring 
matter  to  800,000  of  phenol.  The  Bubstance  has  neither 
t :i~ti-  nor  smell  ;  it  is  amorphous  and  volatilises  on  heating, 
forming  a  yellow  vapour  which  condenses  to  a  rose-red 
deposit  on  cooling.  Sulphuric  acid  gives  a  blue  colouration 
with  the  product,  which  is  itself  <|uitc  free  from  metal, 
as  Bhown  by  ignition  with  nitre,  when  the  residue  is 
found  to  l>e  qnite  free  from  anj  metal,  although  the 
nee  of  a  metallic  salt  is  necessary  for  its  formation. 

The  phenerythrene  can  be  re*  lily  produced  b)  adding 
half  a  drop  of  ammonia  and  a  d.-op  of  hydrogen  peroxide 
to  in  cc.  of  liquid  phenol  placed  in  a  test  tube.  I  In 
wanning  no  colouration  results  if  the  sample  be  pure, 
but  if  a  clean  knife  point  be  inserted  into  the  warm  mixture 
the  colouration  is  at  once  produced, — ('.  A.  K. 


The  Refining  of  Petroleum  and  Lubricating  Oils,  and  the 
Apparatus  used  therefor,  Schestopal.  ("hem.  Zeit.  15. 
352—854. 

Petroleum  and  lubricating  oil-  obtained  by  the  distillation 
of  mineral  oil  are  generally  refined  by  treatment  witli 
sulphuric  acid  and  caustic  soda,  followed  by  washing  with 
water.  Sulphuric  acid  at  56  H.  i-  mostly  employed,  the 
amount  used  ranging  from  2 — I  per  cent,  for  petroleum 
tor) — lo  per  cent,  for  lubricating  oil-.  The  acid  is  well 
agitated  with  the  oil,  cither  all  at  once  or  preferably  in 
several  instalments,  the  acid  beiiitf  allowed  to  settle 
thoroughly  after  each  treatment.  The  acid  combines  with 
and  dissolves  the  defines  and  aromatic  hydrocarboi 
taiued   id   the  oil.  and  an  oxidising  action  also  appears  to 

take    place,  indicated    by  the    evolution  Of    SUlphuiOU 

This    latter   action    increases    with    the    specific   gravity  and 

temperature  of  the  oil,  so  that  it  is  well  to  keep  the  mixture 

cool.  The  time  of  treatment  varies  from  l — •!  hours,  the 
operation  being  finished  when  a  sample  of  the  oil  shaken 
with  caustic  soda  solution  appears  milky  and  white  or 
only  slightly  yellow  (petroleum),  or,  when  the  original 
brown  colour  has  changed  to  violet-red  (lubricating 
oil).  The  loss  during  acidification  is  1 — :i  per  cent,  for 
petroleum,  and  B— 15  per  cent,  (seldom  20  per  cent.)  for 
lubricating  oil.  The  oil  is  next  washed  with  water  an. I 
well  ngitated  with  a  caustic  soda  solution  at  80 — :i:i  B. 
The  intermediate  washing  is  best  omitted  in  the  case  of 

lubricating    oils,  sine,-    it   reada  very  often   to    the   formation 

of  emulsions  which  are  separated  from  the  oil  with  great 
difficulty,  Tic-  treatment  with  soda  is  continued  for 
.» — lo  minutes  at  the  ordinary  temperature  in  the  case  of 

petroleum  :  whilst  with  lubricating  oil  the  action  i>  carried 
on    at     lo       50     I  '.   until   the    violet    colour    of     the     >il     is 

changed  to  a  wine-yellow  tint.     The  consumption  of  soda 

lye   at    :;::     B.    is   ahoul    l     1*5   per  cent.      Too   long   a 

nt  with  si, da  must   he  carefully  avoided  in  oil''  to 

prevent    the    extensive   oxidation  of    the    oil    and    tl 

sequent  production  of  the  sodium  salts  ,,f  organic  acids. 
I  he  s.,iis  ;,[,    partially  saponified  during  washing,  tl 

I  being  dissolved  b)  the  oil  and  leading  to  turbidity 
in  the  finished  product.  The  oil  after  being  separated  as 
completely  as  possible  from  the  lye  i-  washed  with  cold 
water  (for  petroleum),  or  with  water  at  60  — 70  C.  (for  lubri- 
cating oil)  until  perfect!]  neutral.  Thorough  washing  is 
of  the  greatest  importance  Petroleum  containing  sodium 
salts  in  solution  hums  badly  owing  to  the  incrustation  that 
soon   fonns  ..a   the  wick  ;  besides  which  sulphurous  acid  is 

given    off.  if    sulphates,  \c.  DC     pi.  -.lit.      Tin    water    should 

l.c  ic  fie.  fioin  dissolved  salts  as  possible,  especially  for 
washing  lubricating  oils.  \ft.i  washing,  petroleum  i- 
left  iii  reservoirs  for  II'  -86  hours  so  that  the  last  traces 
of  water  ma]  settle,  i  ii,  aft,  i  standing  for  an  bout  it  maj  be 
filtered  through  a   hum.  id-snavingi'  and  salt.     In 

either  case  the  oil  will  be  road)  Foi  the  market     Lulu 
oil  is  kept  in  a  vessel  heated  bj   -team  until  the  hulk  of   the 
water   has   settled.     It   is   then    transferred    to    a   shallow 


double-bottomed  pan  and  "boiled"  by  steam  until  it  is 
quite  bright  and  clear,  and  no  longer  froths.  In  many 
cases    the    oil    is,    after    boiling,    filtered     through     animal 

charcoal.  &c 

The  apparatus   in  which   the    oils    L,ic    chemically  treated 
may  he  divided    into    two  groups       1-   Those    in  which  some 

mechanical  stirring  apparatus  is  employed.  2.  Those  in 
which  agitation  i-  effected  by  a  strong  current  of  air 
entering  the  bottom  of  the  apparatus.  Tin-  author  is 
Strongly  of  opinion  that  those  of  the  tirst  class  an-  much 
to  in  preferred.  Agitation  by  means  of  air  currents  is 
certainly  more  thorough  than  by  any  mechanical  device; 
hut  when  the  ready  ox i. lability  of  petroleum,  and  more 
particularly  of   lubricating  oil.  and  the  injurious  influence 

of    the  acids   s,,    produced,  are   considered,   it    will    be    -ecu 

that  mechanical   stirring  arrangements  are  really  the  mora 

advantag is.      In  the   case  of  air  agitators   there   is  also  a 

much  greater  tendency  towards  emulsitieation,  which  is 
'cry  objectionable.  The  turbidity  appearing  in  finished 
petroleum,  SCO.  is  chiefly  due  to  the  presence  of  organic 
acids  and  salts,  which  gradually  separate.     The  turbidity 

which  badly  retined  oil  sometimes  develops  in  barrels  is 
most  likelj  caused  bj  the  action  of  organic  acids  on  traces 
of  (dialk  contained  in  the  clue  with  which  the  interiors 
of  the  barrels  are  coated.      (See  also  this  .Journal.  1891,  89.) 

— II.  T    I'. 


Petroleum  Spirit  in  Germany.    .1.  Schenkel.    Chem. 

[ml.  13,  ..I-J. 

Petroleum  spirit  has  been  known  in  Germany  for  about 
•lo  years,  its  first  use  being  for  cleaning  purposes.     At  the 

|'i.  -cut  tit hi'  crude    naphtha  is    refined  into  four  distinct 

products :— 1st,  petroleum  ether  (boiling  point   To — 120°, 
Bp.gr. 0*640     0*650)  ;  2nd, "  oenzim  "  (boiling point  ~'< 
I2<r,  sp.  gr.  0*700)  i  3rd,  "  ligroin "   (boiling  point   l.u — 
185  .  -p.  gr.  0*780),  and   Ith,  cleaning   oil  (boiling  point 
180      160*,  sp  gr.0*745  -0*750).  The  first  of  these  is  used 

for  the  production  of  air  gas  :  the  second,  for  the  extraction 
of    oils    and    fat    from    -iv.l-    and    bones,  to,     miner-'  safet] 

lamp-,  for  i  he  so-called  "  chemical  washing,"  as  a  substitute 

for  turpentine  in  paints  and  varnishes,  and  for  washing 
down  machinerj  and  p, inters*  plates.  The  '"ligroin"  is 
burnt  in  specially  constructed  lamps,  and  the  last  product 
is  ah.,  used  for  cleaning  machinery  ami  to  replace 
turpentine. 

The  price  of  the  spirit  ha-  varied  from  80  marks  per 
100  kilos,  in  1869  to  12  in  1H7'.';  since  which  year  it  lias 
fallen  to  from  IS  to  20  in  1890.  In  the  year  Isso  a  tax  of 
ii  marks  per  100  kilos,  gross  was  imposed  alike  on  thi 

and  il,  the  refined  product.  At  present  the  ~] ,irit  used  fo* 
cleaning  bones,  in  rubber  works,  m  "  chemical  washing," 
and  In  the  palm  oil  trade,  is  untaxed.  A  drawback  i~  also 
allowed  on  all  exported  spirit,  for  everj  mo  kilos,  net,  the 
tax  is  remitted  on  125  kilos. gross  of  tie  dutiable  erode 
The   German    railways   also    stipulate   that   all 

petroleum  must  be  packed    in  casks,  on  which  a  special    tax 

is  imposed,  on  tirst  importation  the  ca-ks  being  taxed  under 
a  special  Bcht  dole  at  a  still  higher  rate,  and  if  the  petroleum 

is  imported  ill  bulk,  the  non-existent  I  a-k-  an    still  charged 

tol  , 

I  iiuption     of     petroleum     spirit     has     probablj 

reached  its  maximum,  and  a  fall  in  pi  ice  may  be  expected. 

— p.  II.  1,. 


Paraffin    ami    Bitumen    in    Brown-coal    'I'm.      B,    von 
Boyen.     Zeita.  f.  angew.  Chem.  1891,  101—104. 

Zalozieckj  (thi-  Journal,  1888,  849)  has  proposed  a 
method    of    estimating    the    crystalline   paraffin    and   the 

bitumen  in  a  mixture  of  liquid  and  solid  hydrocarbons  by 
using  ani.v  1  and  ethyl  alcohol-.  The  author  has  adapted 
this  process  for  the  analysis  of  brown  coal  tar.     Ten  gnus. 

of    tar    were    placid    in    a    small    tlask,  dissolved    in    amy] 

alcohol    (sp.    gr.    irs:!7    at     1 7    .',    I.  and    the    palatini 

]. Mated  bv    the  addition  of  hot    almost   absolute  alcohol.        \o 

increase  in  j  ield  was  obtained  bj  pel 

settling   from  one  to  tiv,    days,  one  da}   being  sufficient, 
mperatun  was  2    to  5°.     The  precipitate  was  brought 
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on  to  a  tared  filter  and  allowed  to  drain,  then  pressed 
strongly  by  means  of  a  screw  press  into  a  small  flexible 
cake.  As  the  precipitate  cannot  be  separated  readily  from 
the  filter  paper,  the  whole  was  cut  in  pieces,  dried  at  a 
temperature  of  120°  for  about  12  hours  in  a  small  porcelain 
crucible,  and  weighed  till  constant,  the  tare  of  the  filter 
being  afterwards  deducted. 

The  proportion  of  arnyl  to  ethyl  alcohol  was  found  to  be 
of  importance.  For  a  tar  poor  in  paraffin  4  parts  of  amyl 
alcohol  and  8  parts  of  ethyl  alcohol  respectively  should  be 
taken  to  one  part  of  tar;  while  for  a  richer  tar,  4*5  to  12 
parts  respectively  are  required.  If  the  percentage  of  paraffin 
he  unknown,  the  highest  results  obtained  by  any  mixture 
should  be  taken  as  the  true  yield. 

The  above  method  gives  the  total  quantity  of  paraffin 
and  bitumen.  Although  the  precipitate  largely  consisted 
of  lustrous  scales  in  well-defined  crystalline  form,  there 
were  also  present  amorphous  yellowish  brown  particles. 
Brown  coal  bitumen  can  be  obtained  in  the  purest  form  by 
extraction  with  amyl  alcohol,  and  separating  the  yellow 
precipitate  by  recrystallisation.  It  occurred  as  a  greyish- 
white  amorphous  powder  melting  at  90°  to  a  shellac-like 
mass.  It  was  evidently  a  resin  acid  and  dissolved  in 
potassium  hydrate  or  carbonate-forming  salts  easily  soluble 
in  water,  not  crystalline,  but  which  dried  to  a  brownish- 
yellow  mass.  This  resin  acid  can  also  be  obtained  by 
treating  the  brown  coal  with  concentrated  nitric  acid  or 
with  potassium  nitrate  and  dilute  sulphuric  acid  as  a 
crumbly  wax-like  mass.  Nitric  acid  decomposes  the 
wood}-  and  humus  substance  of  the  coal,  while  the  resin 
acid  resists  oxidation.  This  resin  is  soluble  in  any  of  the 
brown  coal  oils,  and  also  melts  easily  with  the  paraffin 
colouring  it  and  setting  to  a  homogeneous  mass  which  is 
more  brittle  and  not  so  crystalline  as  the  pure  paraffin. 
The  melting  point  of  the  paraffiu  is  also  raised. 

When  the  tar  has  cooled  the  paraffiu  and  bitumen 
separate  in  more  or  less  crystalline  form  and  can  be  pressed 
free  from  oil.  The  paraffin  as  estimated  in  the  products  of 
distillation  of  the  tar  is  always  less  than  the  results  obtained 
by  precipitation,  as  bitumen  is  decomposed  on  distillation. 
If  the  difference  of  the  results  got  by  distillation  and 
precipitation  be  calculated  as  80  :  100,  the  product  is  the 
quantity  of  bitumen  in  the  tar  which,  subtracted  from  the 
results  got  by  precipitation,  gives  the  original  quantity  of 
paraffin  in  the  tar,  e.g.,  10  grms.  of  a  sample  of  tar  treated 
with.40  grms.  of  amyl  alcohol  and  SO  grms.  of  ethyl  alcohol 
gave  25*4  per  cent,  of  total  solid  hydrocarbons  and  17*5 
per  cent,  of  crude  paraffin  by  distillation,  the  difference 
being  7-9  per  cent.  This,  divided  by  0-8,  showed  9'9  per 
cent,  of  bitumen,  which,  subtracted  from  the  total  solids, 
gave  15 '5  per  cent,  as  paraffin  iu  the  tar. 

The  author  intends  to  follow  up  the  subject  iu  a  future 
paper, — D.  A.  S. 


PATENTS. 


Improvements  in  the  Process  of  Preparing  Benzol  and  its 
Jfomologues,  Naphthaline,  and  Anthracene  from  Petro- 
leum, Petroleum  Scales,  Tar,  'Par  Oils,  Paraffin, 
Vaseline,  Ozokerite,  and  the  like,  and  from  Natural 
Illuminating  Gas.  F.  Hlawaty  and  K.  Friedmann, 
Vienna,  Austria.    Eng.  Pat.  2242,  February  11, 1890.    8rf. 

This  specification  relates  to  a  pyrogenetic  process  for  the 
preparation  of  aromatic  hydrocarbons  from  fatty  hydro- 
carbons. The  apparatus  consists  of  a  boiler,  heated  by  a 
furnace,  to  the  top  portion  of  which  a  retort,  provided  with  a 
pressure  gauge,  is  attached.  The  retort  is  connected  with 
a  condenser  by  means  of  pipes.  Any  one  or  mixture  of 
the  above-mentioued  liquid  or  solid  hydrocarbons  is  placed 
in  the  boiler  and  distilled  at  an  internal  pressure  of  0*25  —  1 
atmosphere.  The  vapours  are  led  through  the  pipes  in 
which  the  less  volatile  products  condense,  a  portion  of  the 
liquid  being  returned  to  the  retort,  whilst  another  portion  is 
made  to  pass  through  branch  pipes,  heated  to  redness,  by 
which  means  it  is  again  vaporised,  converted  into  more 
volatile  products,  and  condensed  together  with  the  vapours 
passing  directly  into  the  condenser.  The  distillate  consists 
chiefly   of    benzene,   toluene,   xylene   and    cumene.      The 


process  may  be  worked  continuously,  except  that  it  is 
necessary  to  withdraw  the  coke  from  time  to  time  from  the 
retort.  The  non-condensed  gases  are  led  through  red  hot 
pipes  filled  with  pieces  of  coke  or  pumice.  Ordinary 
illuminating  gas  may  be  treated  iu  a  similar  mauner.  After 
separating  the  benzene  and  other  aromatic  products  in  the 
usual  way,  the  residual  liquid  is  placed  in  a  retort  together 
with  10 — 20  per  cent,  of  pulverised  cellulose,  in  the  form  of 
moss,  sawdust,  dry  rotten  wood,  &c,  and  some  caustic 
alkali.  The  retort  is  then  heated  in  a  furnace,  and  a  current 
of  superheated  steam  at  750°  F.,  or  better  of  the  vapours  of 
acetic  acid  or  methyl  or  ethyl  alcohol,  passed  through.  The 
escaping  vapours  are  then  led  through  pipes  filled  with 
pieces  of  coke  heated  to  redness,  and  connected  with  a 
condenser.  The  solid  hydrocarbons  —  naphthalene  and 
anthracene — separate  from  the  condensed  liquid  on  cooling. 

—A.  R.  L. 


An  Improved  Process  and  Apparatus  for  the  Continuous 
Distillation  of  Tar.  H.  Propfe,  Mannheim,  Germany. 
Eng.  Pat.  2955,  February  24,  1890.     Sd. 

The  author  proposes  to  convey  the  tar,  as  it  deposits  in  the 
hydraulic  main  at  a  temperature  of  703C,  continuously  to 
the  distilling  apparatus  ;  this  obviates  th"  loss  of  time  and  the 
danger  of  tire,  consequent  ou  stopping  the  distillation  for 
recharging,  or  removing  the  pitch. 

The  apparatus  consists  of  a  multiple   still,  in  the  form  of 
an  elongated  iron  box,   divided   by  partitions   S   reaching 


APPARATUS    FOR    THE    CONTINUOUS     DISTILLATION    OF    TaR. 

almost  to  the  bottom,  into  eight  separate  compartments  A1 
to  A8,  which  thus  communicate  below  the  partitions,  and 
are  each  provided  with  a  still  head  H1  to  IIs.  The  furnace 
is  situated  beneath  the  last  compartment  A\  and  the  gases 
from  it  are  conveyed  through  flues  in  the  direction  of  the 
arrows.  The  apparatus  which  is  rilled  to  two-thirds  at 
starting  is  fed  at  T,  the  pipe  s,  terminating  in  a  swan  neck 
P,  to  maintain  the  constant  level  of  the  tar,  being  for  the  exit 
of  the  pitch.  The  distillation  commences  in  the  compart- 
ment A8  and  proceeds  successively  in  the  others.  When  the 
contents  of  A8  are  converted  into  pitch,  which  is  indicated 
by  the  nature  of  the  distillate,  the  tar  is  supplied  continuously 
at  T,  and  passes  from  A1  below  the  first  partition  S  until  it 
reaches  A8,  gradually  increasing  in  temperature  as  it  does 
so.  The  distillates  obtained  from  successive  compartments 
have  thus  progressively  higher  boiling  points,  and  the  inflow 
of  the  tar  and  the  heating  are  so  regulated  that  first-runnings 
and  water  are  obtained  from  A1  to  A4,  light  oil  from  A5  to 
A1',  and  green  oil,  whose  distillation  is  assisted  by  passing 
in  superheated  steam,  from  A7  to  As.  The  pitch  passes 
out  through  the  outlet  tube,  giving  up  its  heat  during 
its  passage,  and  is  of  such  a  temperature  that  it  will  not 
ignite  ;  if  however  it  is  too  hard  to  flow,  tar  oil,  deprived  of 
its  valuable  constituents,  is  introduced  into  A8  by  a  pipe. 

The  apparatus  may  also  have  the  form  of  a  boiler  with 
one  or  two  flues,  and  it  ma}-  be  arranged  for  distilling  under 
diminished  pressure,  and  heated  by  superheated  steam, 
circulating  through  pipes.  For  the  purpose  of  insuring 
uniform  heating  when  direct  heat  is  employed,  it  is  advan- 
tageous to  use  a  regenerator,  or  gases  from  gas-retort 
furnaces. — A.  K.  L. 


Improvements  in  the  Distillation  of  Oils  and  other  Viscous 
Liquids.  J.  Dewar,  Cambridge,  and  B.  Kedwood, 
Finchley.     Eng.  Pat.  5971,  April  19,  1890.     id. 

The  object  of  this  invention  is  to  provide  against  the 
danger  attending  the  sudden  evolution  of  steam  or  vapour 
in  the  still,  and   to   render  the  hoiling  of  the  liquid  tranquil 
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aiul  uniform.  Instead  of  feeding  the  liquid  directly  into 
the  still,  it  i-  fed  into  g  compartment  of  the  still  head,  and 
allowed  to  trickle  over  an  extended  surface  of  conducting 
material,  such  as  copper  turnings,  being  there  exposed 
to  the  vapours  passing  from  the  still.  The  more  volatile 
portions  of  the  feed  are  thus  carried  away  in  vapour,  leaving 
only  the  less  volatile  portions  to  enter  the  body  of  the  still. 

—A.  K.  L. 


Improvement!  in  the  Distillation  of  Hydrocarbon  and 
other  Oils.  C.  M.  Pielstieker,  London.  Eng.  Pat.  6466, 
April  28,  1890.     Sd. 

Tins  patent  claims  certain  improvements  on  Eng.  Pat.  1706, 
1882,  whereby  the  difficulties  of  so  regulating  the  tempera- 
ture that  the  oil  is  immediately  vaporised  on  entering  the 
retort,  and  of  avoiding  the  superheating  of  the  same,  and 
the  consequent  production  of  permanent  gas,  are  removed. 
The  distillation  is  conducted  in  a  continuous  manner,  and 
the  distillate  is  of  uniform  and  lower  gravity  than  that  of 
the  raw  material.  The  oil,  contained  in  a  tank,  is  heated 
by  a  steam  coil,  and  is  forced  by  a  pump  or  steam  injector 
into  an  iron  coil,  contained  in  a  cylinder  filled  with  metal 
or  salt  of  known  melting  point,  or  better,  embedded  in 
loosely  fitting  channels  made  in  a  block  of  iron,  healing 
being  accomplished  in  both  eases  by  a  furnace.  In  the 
second  case  the  coil  is  formed  of  separate  lengths  of  pipe, 
which  can  thus  be  readilj  cleared  of  carbon,  and  are  con 
ncctcd  and  made  continuous  by  covers  at  each  extremity, 
provided  with  channels.  Bypassing  the  oil  rapidly  through 
the  coil  the  deposition  of  carbon  is  minimised,  but  this  is 
better  attained  by  gradually  tapering  the  coil  towards  the 
end  which  leads  to  the  retort.  The  latter  is  heated  in  a 
furnace,  and  is  connected  with  a  condenser.  When  it  is 
intended  to  produce  very  light  oils  or  permanent  L'a-,  the 
distillation  is  conducted  slower  and  at  a  higher  temperature, 
or  it  is  retarded  by  baffle  plates  fitted  in  the  retort,  and  by 
U  valve  placed  on  the  goose  neck  connecting  the  latter  with 
the  condenser.     — A.  It.  L. 


An  Improved  Process  of  and  Apparatus  for  Distilling 
and  Refining  Petroleum  ami  other  Hydrocarbons,  appli- 
cable  also  for  Distilling  and  Hefining  Animal,  I  egetable, 
and  fruit  Oils,  Saccharin*  Juices,  Syrups,  Essential 
Oils,  and  other  Substances.  II.  E.  Rycroft,  New  York, 
and  A.  Mason,  Brooklyn,  I  .s.A.  Eng.  Pat.  249, 
January  6,  18'Jl.     Sd. 

Tins  invention  is  practically  an  extension  of  Grant  and 
Mason's  distillation  process,  I'.S.  Pat.  889,545  of  1886, 
whereby  the  fractionation  of  the  materials  is  also  attained. 
The  authors  claim  that  ii  provides  an  improved  method  of 
fractional  distillation,  yielding  uniform  fractions  and  secur- 
alar  treatment  of  the  crude  substances,  without  waste 
of  heat,  rime  and  material.    The  apparatus  consists  of  either 

a  vertical  coiled-pipe  retort  or  of having  a  direct  course, 

the  former  being  preferable.      It  contains  as  many  different 

chambers  as  the  desired  number  of  fractions,  the  successive 

sections  being  divided  by  partitions  each    a    little  below  the 

ag  one,  and  arranged  in  separate  spaces  of  the 
furnace.  Each  bend  of  the  coil  has  attached  a  goose  neck 
provided  with  a  condenser,  which  discharges  into  a  trough 
bj  means  of  a  pump,  the  latter  being  also  used  to  diminish 
the  internal  pressure,  whence  the  distillate  may  be  run  oil' 
into  any  suitabli  receptacle.  The  sections  are  heated  .  ith.r 
bj  one  furnace  placed  below,  by  separate  fires  in  each  com- 
partment,  or  by  steam,     The  heat  of  the  furnace  gases  may 

be    utilised    u-    tin  \     paSfi     Up    the    Hues    on    either    side     for 

heating  the  various  sections,  the  temperature  being  con- 
trolled by  means  ol  dampers  and  air  passages.  As  the 
heavier  products  require  more  heat,  the  successive  sections 

in;n  be  made  longer,  but  provided  the  temperature  ol  i  •■  : 
Bection  is  kept  higher  than  that  of  the  one  above  it,  the] 
may  all  lie  of  one  length.  The  oil  i-  continuously  ii.'  i 
lo  a  feed  pipe  into  the  highest  Bection  in  u  stream,  and 
i-  converted  into  spra)  bj  an  impinging  jet  of  steam. 
Che  liquid  circulates  through  the  different  sections,  which 
are  divided  by  trap-  to  keep  back  the  vapour,  the  latter 


passing  into  the  condenser.  The  oil  after  passing  the  trap 
encounters  another  jet  of  steam,  and  so  on  through  all  the 
sections,  the  temperatures  of  which  are  regulated  according 
to  the  fractions  required.  No  carbonisation  takes  place  in 
the  last  section,  as  it  discharges  any  heavy  oil  remaining 
unvaporiscd  into  a  tar  still.  Although  the  feed  is  generally 
continuous,  it  is  desirable  in  some  cases  that  it  should  be 
intermittent.  The  essential  feature  of  the  invention  lies  in 
the  fact  that  so  large  a  surface  of  oil  is  exposed  to  the 
temperature  of  a  given  section,  and  thereby  local  heating 
avoided,  that  the  uniformity  of  the  fraction  is  assured.     For 

refining   such    materials    as    are    to    be    turned   out  in    

product,  steam  jets  are  only  used  in  the  upper  sections  of 
the  retort,— A.  R.  L. 


Improvements  in  Distilling  (.'rude  Petroleum,  Mineral  oil. 
Tar,  and  the  like, ami  in  Apparatus  therefor,  M.  Bohm, 
Privoz,  Moravia.      Eng.  l'at.  :i27,  January  7,  1891.     r,d. 

The  object  of  this  invention  is  to  utilise  the  heat,  contained 
in  the  vapours  from  the  still,  for  the  preliminary  hi  R 
the  material  to  b.-  distilled.  The  apparatus  consists  of  a 
tank  provided  with  a  worm,  and  is  tilled  from  the  bottom 
with  the  oil  to  be  heated,  the  latter  being  then  conveyed 
to  the  still  by  an  outlet  pipe  near  the  top.  It  has  also  a 
discharge   pipe,   fitted   with   a  cock,   on   the   bottom,   and  a 

e e  or  still  head  on   the  top.      The    vapours    as   they  leave 

tin    -till  on    being   led  into  the  worm,   thus  communicate 

their  heat  to  the  oil   In  the  tank  and  partially  i lensing 

meanwhile,  pass  into  a  condenser  placed  below:  whilst  any 

of  tin'  oil  which   may  bee e   vaporised  passes  through  the 

stiil  head  into  a  second  condenser. — A.  It.  1.. 


IV.-COLOURING  MATTERS  AND  DYES. 

.1    Study  of  Certain    Triphenylmethant    Derivatives.     K. 
Noelting.     Bull.  Soc.  Ind.  Mulhouse,  1890,     98—100. 

Koelting  ami  Polonowshy  have  found  that  tetramethyl 
diamidobenzhydrol  combines  with  para-substituted  amine-, 
such  as  p-toluidine,  m-xylidine,  and  pseudocumidine,  the 
condensation  taking  place  in  the  m-position  to  the  amido- 
group  when  sulphuric  acid  is  used,  and  in  the  o-position 
when  hydrochloric  acid  is  the  condensing  agent.  Thus, 
with  p-toluidine,  according  to  the  method  used,  there  is 
obtained — 


I. 


lie 


I  Jl,\'<  Us)*]. 
\c,H,l  Ml.ii  II,  [CH:NH,:CH3    5:1:4] 


II. 


lb 


l      II    \,.    II     , 


\ 


i    11  i  Ml  ii  II      i  HNlIT'll,     6:1:  i 


The  first  compound  gives  on  oxidation  a  blue-green  dye  ; 
tin  second  docs  not  oxidise  regularly  unless  acetylated, 
when  it  gives  a  very  bluish-green  dye. 

Noelting  ami  Shawinsky  in  a  similar  wa\  have  condensed 
p-nitrodiinethylamidobenzhydrol  with  p-toluidine,  ami  an 
studying  the  derivatives  of  tin  compounds  obtained. 

The  same  chemists,  bj  the  action  of  the  three  nitrobenz- 
aldehydes  on  dimethyl-m-toluidine,  have  prepared  corre- 
sponding nitrotetrameth}  Idiamidotolj  Iphenj  Imethanei — 


Hi 


•/ 


CJI.NO,  [1:2,  1:8  or  I     I 
I     II    ,N((   II    i     '    II,        I    II     "Ml    II. i  :CH,-1:«:6] 

All  throe  compounds,  on  oxidation,  yield  green  colouring 
matters,     Kock  previously  prepared  the  leuco-base   of  one 

of  these  ' pounds,  but  did  not  oxidise  it.     The  amido- 
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derivatives  prepared  by  the  reduction  of  these  compounds 
give  on  oxidation  differently-coloured  compounds  ;  thus,  the 
para -compound  gives  a  violet,  the  meta-compound  a  green 
dye.  The  ortho-compound  cannot  be  directly  oxidised  : 
after  acetylation,  it  yields  a  green-blue  dye. 

Dimethyl-m-toluidine  thus  behaves  exactly  like  dimethyl- 
aniline  as  regards  condensation  with  the  isomeric  nitro- 
bciizaldchydes.  Is  does  not,  however,  like  the  latter,  form 
a  colouring-matter  when  oxidised  in  presence  of  p-toluidine. 

By  the  condensation  of  nitrodimethylamidobenzhydrol 
with  m-toluidine  and  dimethyl-m-toluidine,  there  are  respec- 
tively obtained-- 

11C^C6H,N(CH3)., 

\  QH^NH^CH,  [CH :  SH, . CH,  =  4:1:3] 

and 

/C6H4N02 

HC^CcH,N(CH:i)2 

\C6H3.N(CF3)2.CH3[CH:N(CH3)2:CH3=4:1:3] 

Both,  on  oxidation,  yield  green  dyes. 
Noelting  mid    Trautmann  have  prepared  hexamethyltri- 
amidotritolyl  met  bane — 

CH"[CflH:,.X(CH3),.CH;,]:, 
rCH:S(CH:,)!:CH:,  =  4:1  :  3] 

by  condensing  dimethyl-m-amidotoluidine  with  ethyl  ortho- 
formate,  CH(OC.jHs),.     It  oxidises  to  a  blue  dye. 

Noelting  and  Freyes  condensed  together  tetramethyl- 
diamidobeuzhydrol  and  o-toluylenediamiue,  obtaining  the 
compound — 


lit' 


[CCH4N(CH3)2]2 


\r 


CGHs.(NH2)2.CHa  [CH:CH3:NH2:NH2=  -1:5:1:2] 

On  oxidation  it  forms  a  blue-green  dye.  By  treating  this 
dye  with  phenanthraquinone,  an  azine,  which  is  oxidisable 
into  a  green  dye,  is  obtained. — K.  B. 


Examination  of  New  Hydroxyanthraquinone  Dyes. 
1..  Cattermann.  Meeting  of  the  Chemical  Society, 
Heidelberg,  January  23,  1891.     Chem.  Zeit.  15,  150. 

Ox  treating  alizarin  with  strongly  fuming  sulphuric  acid, 
tetrahydroxyanthraquinone  is  produced,  the  sulphuric  anhy- 
dride of  the  fuming  acid  acting  as  an  oxidising  agent  and 
becoming  converted  into  sulphurous  anhydride.  The  dye- 
product,  which  has  been  named  Bordeaux,  is  identical  with 
Liebermann's  quinalizarin,  and  its  constitution  is  therefore — 

C,.,H.,(OH)„ :  CO., :  C„H„(OH),  [OH  :  OH  :  OH  :  OH  = 

1  :2  :  l':4'] 

It  yields  a  nitro-derivative  crystallising  in  dark  black- 
green  needles  and  by  the  reduction  of  this,  amido-bordeaux 
is  obtained.  When  quiuizarin  is  treated  with  fuming 
sulphuric  acid,  a  product  identical  with  Bordeaux  and 
quinalizarin  is  obtained,  and  this  may  be  taken  as  a  further 
indication  of  the  para-positions  of  the  hydroxyl  groups 
introduced  when  alizarin  is  converted  into  Bordeaux. 
Methylbordeaux  has  likewise  been  obtained  from  methyl- 
quinizarin.  A  pentahydroxyanthraquinone  is  prepared  from 
Bordeaux  by  oxidising  its  solution  in  sulphuric  acid  by 
manganese  dioxide.  It  is  known  in  trade  under  the  name 
Cyanine  R,  and  forms  magnificent  dark  bronze-coloured 
scales.  A  hexhydroxyanthraquiuone  is  obtained  when 
Bordeaux  is  treated  at  a  high  temperature  with  ordinary 
concentrated  sulphuric  acid,  and  the  same  product  is  also 
formed  when  anthraquinonc  is  treated  during  some  days 
with  pure  sulphuric  anhydride. 

The  reaction  described  above  can  be  extended  1o  nearly 
all  the  hydroxyanthraquinones,  purpurin,  for  instance, 
yielding  a  tetrahydroxyanthraquinone  isomeric  with  Bor- 
deaux.— A.  K.  M. 


The  Induline  Group.     O.  Fischer  and  E.  Hepp.     Annalen 

1890,  262,  237—264. 
Rosindulines. — The  formation  of  these  dves  has  been  pre- 
viously described  (Annalen,  256,  233  ;  this  Journal,  1SS9, 
877).  The  best  yields  are  obtained  when  the  intermediate 
product — the  quinone-anilides— are  produced  in  but  small 
quantity,  as  it  is  only  in  the  nascent  state  that  these  yield 
rosindulines.  A  low  temperature  and  the  presence  of 
diluents  will  increase  the  yield  of  quinone-anilide.  In  the  for- 
mation of  phenylrosinduline  from  benzene-azo-a-naphthyl- 
amine  and  aniline,  benzene-azo-a-phenylnaphthylamine  is 
first  formed,  and  can  be  detected  during  the  first  phase  of 
the  reaction  by  the  blue  solution  it  yields  with  concentrated 
sulphuric  acid,  phenylrosinduline  giving  a  green  solution. 
A  small  quantity  of  a  new  rosinduline,  C38H20N,,  (anilido- 
isonaphthylrosinduline)  has  also  been  obtained  from  the 
melt  and  remains  undissolved  when  this  is  boiled  with 
benzene  ;  it  forms  bluish  violet  salts  ami  yields  a  green 
solution  with  concentrated  sulphuric  acid,  from  which  water 
throws  down  an  indigo-blue  precipitate.  The  base  crystallises 
from  xylene  in  needles  having  a  bronze  lustre.  When  it 
(1  grm.)  is  heated  with  concentrated  hydrochloric  (20  grins.) 
and  glacial  acetic  acids  (10  grms.)  at  180—200°  for  about 
10  hours,  it  splits  up  into  aniline  and  a  rosindone  which  is 
a  hydroxy-derivative  of  isonaphthylrosindone ;  this  reaction 
is  shown  in  the  following  equation,  which  also  indicates  the 
probable  constitution  of  the  anilido-isonaphthylrosinduline— 


(l) 
C6H5N:C10H5sf 


c_V 


(4) 

C10H5.NHC0H3  + 


HO 


(4) 


O:C10H5r(2)\cl( 


id 

(3) 


(4) 
.OH   + 


■(',,11  Ml. 


CBH5 


I  )ii  heating  amido-azo-o-naphthylamine  hydrochloride 
(one  part)  with  aniline  (two  parts),  and  aniline  hydro- 
chloride (one  part)  a  mixture  of  phenylrosinduline  ami 
isonaphthylrosinduline  is  obtained,  and  their  separation  is 
effected  by  crystallisation  from  a  mixture  of  benzene  ami 
alcohol.  The  isonaphthylrosinduline  is  identical  with  tin' 
product  previously  obtained  from  benzene-azo-K-dinanhtlivl- 
amine,  and  its  constitution  is  therefore — 


Heated  with  concentrated  sulphuric  acid  it  yields  a  very 
sparingly  soluble  sulphonic  acid,  the  salts  of  which  arc  also 
but  very  slightly  soluble  in  boiling  water.  When  the 
sulphonic  acid  is  heated  with  water  under  pressure  at  200° 
it  splits  up  into  the  corresponding  rosindone  and  lnetamido- 
benzenesulphonic  acid.  The  rosindone  is  converted  by 
sulphuric  anhydride  into  a  readily  soluble  sulphonic  acid, 
which  dyes  silk  a  beautiful  yellowish  red,  and  exhibits  a  red 
fluorescence.  Monobromrosindone  and  its  sulphonic  acid 
also  produce  magnificent  eosin  shades  with  strong  fluor- 
escence.    The  colours  are  comparatively  fast. 

Rosindonic  ctcid,  C^H^N^,  is  produced  when  rosinduline 

or  its  sulphonic  acid,  or  rosindone  is  oxidised  by  chromic 
acid  in  acetic  acid  solution.  It  is  insoluble  in  water, 
sparingly  soluble  in  alcohol,  and  readily  in  ether  and 
benzene  ;  it  melts  at  209°.  It  is  a  monobasic  acid  and  of  the 
two  possible  formula; — 


\/\ 


rooH 
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and  — 


(  i  Kill 

the  authors  consider  the  second  the  more  probable  as  the 
Dl  reacl  with  bydroxylamine. 
When  orthonitrophenol  (l  part)  and  aniline  (2  parts)  are 
boiled  with  50  per  cent,  acetic  acid  (10  to  2t)  parts)  for 
gome  hours,  an  abundant  separation  of  dianilidoqttinone-anil 
is  obtained — 

i    ll.i  NOs)OH  *  'i«  ,11, Ml,  - 

MM    II 

(>/       "S:N.C„H,  +  Ml,  +  '■;  Hi' 

MI 

t     II 
This  product   is   identical  with  the  substance  obtained  by 

Zinckc  and  Hagen  (Ber.  18,  785)  from  theacti quinone 

on  aniline  and  apparently  also  with  the  supposed  hydroxy- 
azophenine  obtained  by  Kohler  (Ber.  21,  910)  from 
paranitrosometozydiphenylamine,  and  by  tin-  authors  (this 
Journal,  Ihhh,  316)  from  dibromonitrosophenol. 

Hi,   assophenine  of  paratoluidine  was  fire)    prepared  by 
Kimich  (Ber.  8,  1081);  i's  formula,  however,  is— 
NIK  -II- 


C-1I-N  : 


\.Yf   II 


Ml 
Mil 


7"7 


<  'II.. 


UN      NHC7H; 
C,H, 


Ml    l   II 

Ml 
C,H, 


phenylinduline  and  In >ilin<^  the  product;  it  melts  at  •_':hi  — 
•_':il  ,  and  is  found  to  be  identical  with  a  substance  obtained 
liv  the  action  <d  hydrochloric  acid  on  azophenine  and  which 
was  previously  described  as  aniluioqu&noneduuul  (Annalen, 
256,  261).  The  formation  and  properties  of  phenylinduline 
poiut  to  the  constitution — 


and  not  <  ',,,11-,-N  ,( ias  assumed  by  Kimich.   The  authors  nana' 

n  paratolua  ophenim      When  it  is  heated  with  « 1  spirit 

.,i,d    sulphuric   arid   it   splits    up    into  paratoluidine    and 
diparatoluidoquinone, 

Azotolim       I  lie  authors  assign  this  nana-  t,,  a  substance 

edbj  Molting  and  Witt  (this  Journal,  1884, 248),  t 

orthamidoazotoluene  and  paratoluidini .  and  called  by  them 
iphenine  of  paratoluidine.  It  is  found  that  when  tins 
substance  is  boiled  with  wood  spirit  and  Bulphuric  acid,  it 
suffers  a  decomposition  similar  to  that  of  azophenine  and  a 
ditoluidotoluquinont 

t  .11- 


X  — 


I     II  N 


—  X- 


',11, 

The  authors  have  also  examined  Cassella's  ittdazitm 
obtained  by  the  action  of  nitrosodimethylaniline  on  diphenj  I- 
metaphenylenediamine.  The  purified  base  lias  a  composi- 
tion agreeing  with  the  formula — 


/\  _ 


II    ' 


\ 


\y 


X(C11,),, 


I  II 


—A.  K.  M. 


Alkyl Hydroxy- VerivattBei  of  Dimeihylaniline.  E.  Grimaux. 
■     -i.pt.  BVend.  112,  290—892, 

Cajibontl  chloride  reacts  with  meta-methoxy- or  ethoorj 
dimethylaniline — 


(,h< 


NM'II        I 


/ 


N((ll 


and       (',.11,  C 
(K  II  ^OCjHjW     / 

in  presence  of  aluminium  chloride  to  form  a  blue  colour,  of 
great  tinctorial  power,  which  gives  a  good  pur,  blue  with 
-ilk  and  wool  and  with  cotton  when  mordanted  with  tannic 
acid.  Heated  with  sulphuric  acid  to  100  C.  u  red  fluorescent 
colouring  matter  results,  resembling  the  product  obtained 
In  the  action  "l  dehydrating  agents  on  dimethyl-meta-amido- 
phenol. 

The  blue  colour  lias  not  been  analysed,  but  from  its  i le 

of  formation  it  is  in  all  probability  a  tri-ethoxy-hexa-mothyl 
rosaniiinc,  having  the  formula — 

XtUI    i    j 
:t 


/  x"  "   '   \ 

Ml    «    II  : 

V  \O.CjH      ' 


is  produced.     Azotoliue   should  eu rdinglj  have  the  con 

stitution — 


I    ,H;N 


Hence  by  the  introduction  of  the  ethoxy  groups  into  hcxa- 
methyl  rosaniiinc.  the  colour  is  changed  from  violet  to 
blue. 

Meta-ethoxy-dimethylaniline  yields  a  nitroso-compound 
which  behaves  similarly  to  nitroso  dimethylaniline  with  most 
reagents.  It  tonus  bydroxy-azines  with  gallic  and  tannic 
pyrogallol,  orcinol,  and  resorcinol)  eurhodines  with 
meta-diamines  and  an  indophenol  with  o-naphthol,  but  it 
docs  not  react  with  (3-naphthol  to  form  an  analogue  "I 
Mcldoia's  bine,  nor  does  it  yield  a  methylene  bluedanvative 
by  suitable  treatment.  \\" 1 1 1 1  phthalio  anhydride  alone  the 
base  docs  qoi  react,  but  in  the  presence  of  sine  chloride  or 
of  sulphuric  acid  condensation  takes  place,  with  the  forma- 
tion of  a  lluore-cent  red  colouring  matter  wbioh  appears 
identical    with    rhodaininc.      In    this    reaction    and    in    some 

others    the  ethoxj    group   appears   to  be  changed   tn  the 

simple  hydroxy  group,  and    the  reaction    takes  place  as  with 

dimothyl-meta-amidophenol.     This  is  also  the  case  when  the 

ha~c    is     heated   with    arsenic    acid    to     IT.'i.    when    a    to-, 

colour, -,t  condensation  product  results.  With  pbthaly] 
chloride  a  green  colour  is  formed,  with  dimethyl  meta-amido 
benzoic  acid  s  blue  colour,  with  ohlorofonn  and  caustic  s,„ia 
a  red  colour,  whilst  the  acid  chloride  ol   benzene  sulphuric 

acid,  benxaldehyde,  i ihloride,  and  benzo-triohloride  also 

gii ,  .-.dour  reactions. 

i  Irtho-ethoxj  -dimethylaniline  (ortho-dimethyl-anisidine) 
boils  at  '_'lo  gi2  ('.  Its  behaviour  towards  reagents  is 
quite  different  to  that  ol  the  meta-compound.  Etdoesnol 
react  with  carbonyl  chloride,  chloroform  and  caustic  s,„ia. 
benzaldchyde  or  bcnzo-tricblorido,  nor  does  it  yield  a 
nitroso   compound,   resembling,   therefore,   di thyl-ortha 
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toluidine.  When  the  base  is  heated  with  arsenic  acid  to 
175°  C,  or  with  the  aeid  chloride  of  benzene  sulphonic  aeid, 
or  by  simply  heating  the  hydrochloride  of  the  base  alone  tit 
175° — 180D  C,  a  beautiful  blue  colour  is  produced. 

Neither  the  meta-  nor  the  ortho-base  are  oxidised  by- 
chloride  of  copper  with  the  formation  of  a  colour,  on 
the  lines  of  the  production  of  methyl  violet  from  dimethyl- 
aniline. 

The  author  has  also  commenced  the  study  of  the  behaviour 
of  the  uitro-derivatives  of  the  above  bases  witn  reagents. 

— C.  A.  K. 


y'ute  on  Minghite,  an   Indian  Dyewood.    A.  Feer.     Hull. 
Soc.  Ind.  Mulhousc,  1891,  85—86. 


See  under  VI.,  page  460. 


PATENTS. 


Improvements  in  the  Manufacture  and  Production  of 
Sulpho-Acids  of  a  lied  Basic  Naphthalene  Colouring 
Matter.  J.  Y.  Johnson,  London.  From  the  "  Badische 
Anilin  unci  Soda  Fabrik,"  Ludwigshafen-on-the-Rhine, 
Germany.     Eng.  Pat.  6875,  May  3,  1890.     6rf. 

This  is  an  extension  of  Eng.  Pat.  15,259  of  1888  (this 
Journal,  1889,  8771,  and  describes  the  preparation  of 
sulphonated  derivatives  of  the  Ilosinduline  series  by  treat- 
ing sulphonated  derivatives  of  the  compounds  mentioned  in 
the  previous  patent  with  aniline  and  its  hydrochloride. 
Substances  belonging  to  the  following  classes  are  suitable 
for  the  purposes  of  this  invention.  (1.)  Sulphonated 
derivatives  of  a-  and  /3-naphthoquinone.  (2.)  Nitro- 
naphthol  sulphonic  acids.  (3.)  Nitroso-uaphthol  sulphonic 
acids.  (4.)  Azo-compounds  from  aniline,  &c.,  combined 
with  naphthol  and  naphthylamine  sulphonic  acids.  In  all 
these  cases  one  sulpho  group  in  the  naphthalene  must  at 
least  be  heteronucleal  to  the  amido-,  nitro-,  uitroso-,  azo-,  or 
hydroxy-  groups.  In  order  to  test  the  suitability  of  a  com- 
pound for  the  purposes  of  this  invention,  it  is  advisable  to 
heat  a  certain  quantity  of  it  with  twice  its  weight  of  aniline 
hydrochloride  and  three  times  its  weight  of  aniline,  raising 
the  melt  from  140°  C.  to  180  C.  in  about  8  or  10  hours. 
Tests  are  taken  out  at  intervals,  and  after  saturation  with 
hydrochloric  acid,  are  extracted  repeatedly  with  dilute 
hydrochloric  acid  until  the  whole  of  the  aniline  is  removed. 
If  the  residue  dissolve  to  a  green  solution  in  concentrated 
sulphuric  acid,  the  substance  can  be  employed  for  the  pro- 
duction of  colouring  matters,  according  to  this  invention. 
The  sulphonic  acids  obtained  may  be  further  sulphonated, 
yielding  colouring  matters  which  dye  animal-fibres  red. 
The  following  is  an  example  of  the  application  of  this 
invention.  About  50  kilos,  of  aniido-naphtho-tjuinone-imide 
sulphonic  acid  (di-imido-naphthol  sulphonic  acid),  50  kilos, 
of  aniline  hydrochloride,  and  175  kilos,  of  aniline  are 
heated  in  an  enamelled  vessel  to  1503  C,  the  temperature 
after  about  three  hours  being  raised  to  160'  C,  and  kept  at 
this  until  the  melt  becomes  no  greener  on  dissolving  in 
strong  sulphuric  acid.  The  melt  whilst  still  warm  is  poured 
into  200  kilos,  of  30  per  cent,  hydrochloric  acid,  1,000  litres 
Of  water  being  afterwards  added,  when  the  whole  is  boiled 
mixed  with  2,000  litres  of  water,  cooled,  filtered,  washed, 
and  pressed.  In  order  to  purify  the  acid  it  is  converted 
into  its  sparingly-soluble  sodium  salt.  The  acid  cannot  be 
used  for  dyeing  purposes,  on  account  of  its  insolubility,  and 
requires  to  be  sulphonated,  which  may  be  performed  by 
means  of  fuming  sulphuric  acid,  when,  according  to  the 
temperature  employed,  different  sulphonic  acids  may  be 
obtained.  These  acids  dye  animal-fibres  bluish  shades  of 
red.— T.  A.  L.  

Improvements  in  the  Production  of  a  Neir  Hydroxyquinone 
and  the  Utilisation  of  the  same  in  Dyeing.  1!.  Hollidav, 
Huddersrieid.     Eng.  Pat.  7421,  May  13,  1890.     6rf. 

By  fusing  Armstrong's  sodium  naphthalene  disulphonate 
with  caustic  soda  for  a  longer  time  than  is  necessary  to 
produce  dihydroxynaphthalene,  it  is  converted  into  a 
hydroxyquinone    which   after   conversion   into   its    nitroso 


compound  can  be  employed  with  various  mordants  for  dyeing 
purposes.  Wool  can  be  dyed  black  by  treating  it  alter- 
nately with  this  nitroso-hydroxyquinoue  and  chromium  and 
iron  salts.— T.  A.  L. 


Improvements  in  the  Manufacture  and  Production  of 
Colouring  Matters.  J.  Hall,  Manchester.  Eng.  Pat. 
8215,  May  27,  1890.     6c7. 

I)ehydko-thio-/>-toluidine  or  its  sulphonic  acid,  when 
diazotised,  will  combine  with  azo-compounds  of  which 
7«-phenyIeue  diamine,  wa-tolylene  diamine  or  resorcinol  are 
constituents.  A  colouring  matter  which  dyes  uumordauted 
cotton  a  red  shade  of  brown  is  produced  by  diazotisiug 
naphthionic  acid  and  combining  it  with  m-phenylene- 
diamine  and  afterwards  adding  the  diazo-eompound  from 
delmlro-thio-p-toluidine  sulphonic  acid.  The  dyestuff 
thus  formed  is  salted  out,  filter-pressed  and  dried.  The 
colouring  matter  may  also  be  produced  by  combining  the 
diazo-compound  of  deh3'dro-thio-p-toluidine  sulphonic  acid 
with  »c-phenyleue  diamine  and  afterwards  adding  the  diazo- 
compound  of  naphthionic  acid.  A  darker  shade  of  brown 
is  produced  by  using  amido-azo-uaphthalene  disulphonic 
acid  instead  of  naphthionic  acid  and  a  similar  effect  by 
using  m-tolylene  diamine  instead  of  m-phenylene  diamine. 
Yellower  shades  are  obtained  by  the  use  of  resorcinol. 

— T.  A.  L. 


Production   of  a    Yellow    Colouring   Matter.     O.   Imray, 

London.    Front  the  "  Farbwerke  vormals  Meister,  Lucius, 

und  Pruning,"   Hoechst-um-Main,  Germany.      Eng.   Pat. 

8506,  June  2,  1890.     4d. 

The  colouring  matter  is  obtained  by  the  action  of  a  salt  of 

tetrazodiphenyl  on  an  alkaline  solution  of  o-crcsotic  acid. 

— T.  A.  L. 


Improvements  in  the  Production  of  Colouring  Matters. 
O.  Imray,  London.  From  the  "  Society  of  Chemical 
Industry,"  Pasle,  Switzerland.  Eng.  Pat.  10,047,  June 
28,  1890.     6ci. 

These  are  colouring  matters  belonging  to  the  rhodamiue 
series,  and  are  obtained  by  heating  the  condensation  product 
of  resorcinol  and  succinic  acid  (resorcinol-succineine)  with 
secondary  amines  at  a  high  temperature.  The  end  product 
of  the  reaction,  if  dimethylamine  be  employed,  is  tetra- 
methyl-m-amido-phenol-suceineine  or  succinic  acid  rho- 
damine,  whilst  succinic  acid  rhodaminol  is  formed  as  an 
intermediate  product,  the  latter  having  both  basic  and  acid 
properties.  13 '2  kilos,  of  resorcinol-succineine  and  13  •  8 
kilos,  of  a  40  per  cent,  solution  of  dimethylamine  are  heated 
with  70  kilos,  of  alcohol  in  a  closed  vessel  at  170° — 200'  C. 
for  14  hours.  The  melt  is  then  diluted  with  water  and 
heated  on  the  water-bath  with  21-9  kilos,  of  33  per  cent, 
soda-lye  until  the  alcohol  and  excess  of  dimethylamine  are 
driven  off.  The  alkaline  solution  is  then  extracted  with 
ether  or  toluene,  and  the  succinic  acid  rhodamine  separated 
from  this  solution  by  dilute  hydrochloric  acid  or  hydro- 
chloric acid  gas  in  the  form  of  its  hydrochloride  as  a  green 
glistening  crystalline  mass.  It  dyes  cotton  and  silk  pink, 
the  latter  showing  a  vermilion-red  fluorescence.  The 
sodium  salt  of  the  succinic  acid  rhodaminol  is  precipitated 
from  the  alkaline  solution  by  the  addition  of  salt,  forming 
a  reddish-brown  mass.  Both  the  sodium  and  potassium 
salts  are  easily  soluble  in  water,  and  dye  silk  a  light  pink 
from  a  soap-bath. — T.  A.  L. 
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YI.-DYEING,  CALICO  PRINTING,  PAPEE 
STAINING,  AND  BLEACHING. 

The  Action  of  Copper  on  the  Resistance  of  Colours  to 
Light.  A.  Schenrer.  Bull.  Soc.  tad.  Mulhouse,  1891, 
82— 84. 

The  author  has  studied  the  action  of  copper  oxide  on  the 
light-resisting  properties  of  the  phenolic  colouring  matters. 
For  t  h  i  -  purpose  medium  shades  oi  the  following  colours 
were  printed  by  block  on  white  calico:  Persian  berry  yellow 
(fixed  will  alumina),  Alizarin-blue  (chrome'),  Alizarin-blue 

[nickel),    Alizarin  -  maroon    (chrome),   Anthi ine    brown 

(chrome),  Xaphtbazarin  -grey  (chrome),  M  (1  Orange 
(chrome).  Each  fent  was  then  divided  into  four  parts. 
One  portion  was  not  further  treated,  being  used  for  com 
parison  (sel  No.  1 1.  Another  portion  was  boiled  for  lo 
minutes  in  a  solution  containing  per  litre  of  water  24*9 
(Tniis.  of  copper  sulphate  ami  in  e.c.  of  strong  ammoniu 
liquor  (set  No.  'J).  The  third  Bet  was  passed  t lirou«rli  cum 
tragacanth  mucilage  (:to  gnns.  per  litre)  and  dried  :  and  the 
fourth  set  was  prepared  in  a  mixture  of  a  solution  of 
■jo  grins,  of  copper  sulphate  in  iso  grms.  of  gum  tragacanth 
mucilage  and  500  grms.  of  the  same  mucilage  to  which 
20  cc.  of  ammonia  liquor  ha<l  heen  nrlileil.  All  four  sets  of 
fents  were  exposed  to  the  Bun  for  a  month  (August)  with 
the  following  results  :— The  colours  of  set  1,  with  the  excep- 
tion of  MG  Orange,  were  not  affected;  sel  2  suffered  to 
some  extent ;  sets  i  anil  3  were  much  bleached,  MG  *  'range, 
in  both  ea^es,  being  quite  decolourised  :  a  little  protection 
was  exercised  at  the  commencement  of  the  exposure  by  the 
gum  tragacanth  paste  on  set  8,  but  at  the  close  of  the 
experiment  this  set  was  as  much  decolourised  as  set  1.  li 
was  also  ascertained  that  copper  oxide,  whether  precipitated 
directly  in  the  fibre  or  applied  Buperficialbj  hv  suspension  in 
a  thickening  agent,  greatly  increased  the  fastness  to  light  of 
basic  dyes  fixable  with  tannic  acid,  and  also  of  indigo. 
The  author  concludes  that  i 

1.  Th,-  protective  action  exercised  1>\  copper  on  ii. 
ness  to  light  of  colours  is  a  general  on,-  for  all  colours. 

2.  This  action  is  not  necessarily  due  to  a  combination  of 
the  copper  oxide  with  the  colouring  matters  or  lake-. 

:t.  Intimate  contact  of  the  copper  oxide  «ith  the  colour- 
lake-  i-  unnecessary. 

i.  Ml  that  is  necessary  for  the  preservation  of  colours 
from  the  action  of  light,  is  to  have  a  thin  layer  of  .upper 
oxide  over  them,  the  actinic  rays  being  incapable  of  pene- 
trating through  such  a  layer. —  K.  B, 


matter  which  stays  in  the  wooil  in  the  ordinary  operation 
of  dyeing.  These  differences  in  the  dyeing  properties  ol 
minghite  and  its  extract  are  similar  to  those  of  madder  and 
garancine. 

As  regards  the  colouring  power  of  the  extract  of  minghite, 
li- 7.1  grin,  of  the  same  wa-  found  equivalent  to  1  grm.  of 
20  per  cent,  alizarin  paste. — E.  B. 


Note  on  Minghite,  an  Indian  Dyewood.     A  Feer.     Hull. 
Soc.  Ind.  Mulhouse,  1891,  BS     B6 

'I'm.   dye* I   is   found   to  closel]    resemble   munjeel    in 

appearance  and  properties,  and  is  presumably  identical  with 
the  same.  It  consists  of  brown,  friable  sticks,  :i  to  S  mm. 
thick,  which  are  verj  vascular  and  traversed  by  a  central 
cavity.  An  extract  of  the  colouring  matter  was  made  and 
its  properties  determined.  Alcohol  alone  being  found 
incapahle  of  extracting  the  colouring  matter,  alcohi 
taimng  10  per  cent,  ol  -none  hydrochloric  acid  was  used. 
The  alcoholic  solution  »;„  concentrated,  the  colouring 
mattet    precipitated  by   addition   ol   water,  collected  on  a 

filter,  washed, 1  dried  ,ii   ,  i.,..  i,  mperature.     Ion  pan-  of 

powdered  minghite  yielded  iii  iin-  manner 7 ' S  parts  of  a 
yellow  powder}  extract  The  colouring  matter  is  insoluble 
in  water,  dissolves  inorganic  solvents  with  a  brown  colour 
and  m  alkalis  with  a  violet  red  lis  smell  recalls  thai  of 
madder.     At   a   high    temperature   it    sublimes    ill 

needle-.      'I.,  test  ,is  dyeing  propi  in,-,  il  was  dissolved  ill  a 

little  alcohol  before  adding  lo  the  dye-bath.  On  the  alumina 
mordant  it  gave  ■■<  red,  on  iron  violet,  and  on  chronica 
purple-rose      ["here  is  considci  m  the  shades 

dyed  with  the   cxtiaei    and  with   the  « I  itself,  the  former 

being    more    yellow    and    less  l.i-l    to    soap    than    the    latter, 

which  closely  resemble  those  of  alixnrin.     From  this  it  would 

seem    that    acidulated    alcohol    extract-    a   yellow    colouring 


Dyeing  with  Aniline  Muck  and  Smoothing  of  the  Cotton 
Warp.      Oesterr.     Wollen   u.    Leinen   Industrie,    1891, 

11,  4. 
The  dyeing  and  oxidising  is  performed  on  machines  con- 
structed like  those  ti-ed  in  hot-air  drying,  hut  provided  with 
tour  rollers  in  four  separate  troughs.  The  material  i~  passed 
consecutively  through  trough-  containing  Turkey  red  oil 
kept  in  a  temperature  of  10  .  acold  concentrated  solution  of 

copper  sulphate  ami  twice  through  a  solution  of  aniline  -alts 

and  s, , ilium  chlorate  ("strength  5°"),the  excess  of  liquor 

being  each  time  removed  before  the  material  enters  the  ni  It 
trough.  It  is  dom  passed  over  the  hot-air  dryers,  and  then 
On  to  the  usual  smoothing  machines  with  rollers  for  drying. 
finally  it  enters  a  solution  of  Bodium  bichromate  heated  to 

10  and  after  squeezing  tin'  excess  of  liquor  off,  and  washing 
the  sizing  is  applied.  The  troughs  must  be  frequently 
refilled  with  solutions  of  the  same  strength.  The  Turkey 
red  oil  and  sodium  bichromate  are  used  up  fastest.  The 
copper  sulphate  bath  is  kept  up  to  strength  by  leaving 
crystals  of  the  salt  at  the  bottom  of  the  vat. —  A.  B. 


Researches  *<n  Turkey  Red  (til.    Scheurer-Kestncr. 

Compt.  Bend.  112,  158— 160  and  895—397. 

See  under  XXI.,  page  171. 


VII— ACIDS.  ALKALIS,  AND  SALTS. 

Arsenic  in  Commercial  Acids.    G.  Buchner.     Chem.  Zcit. 

15,  18. 
According  to  the  author  a  determination  of  arscnious  acid 

in  100  kilos,  of  English  oil  of  vitriol  showed  131  grins,  of 
\-  '  i  so  that  a  carboj  containing  120  kilos,  would  contain 
as  much  as  1.17  gnus.  Commercial  hydrochloric  acid 
showed  in  li"1  kilos,  of  acid  592  :  rms.  ol  As40(  — T.  I..  B. 


Observations  on  Apparatus  for  tlu  Concentration  of 
Sulphuric  Ami.  W.  c.  Herasus.  Chem.  Zcit.  Bep. 
15,  88. 

I\  a  pamphlet  "n  tin-  Subject  the  author  observes  that  tin  re 

exists  a  generally  adopted  belief  in  the  superiority  of  the 
purest  platinum  as  the  material  for  constructing  vessels  for 
concentrating  Bulphuric  acid.  To  put  this  view  to  the  test 
the  author  alloyed  pur>i  platinum  (containing  only  ii  oi  per 
cent,  iridium),  with  .1  per  cent,  and  lo  per  cent,  of  iridium, 
and    rolled    the   alloy    into    sheets    which  were    then   placed, 

together  with  a  sheet  of  the  pure  platinum,  for  40  days  in 
a  concentration  apparatus  in  winch  a  '.is  per  cent,  acid  was 
manufactured.  Taking  the  lo--  in  weight  of  the  pure 
platinum  in  this  experiment  a-  100,  the  .1  per  cent,  iridium 
all.  \  lost  73  and  the  10  per  cent,  alloy  onlj  is.  thus  showing 
an  important  advantage  infavourof  platinum-indium  alloys 
a- a  material  for  constructing  concentration  apparatus.  In 
further  experiments  on  the  resisting  power  of  gold  in  a 
similar  capacity,  still  more  favourable  results  were  obtained. 

Taking    the  loss    in  weight  ol    pure    platinum   again   a-   loo, 

commercial   platinum    (containing   0*5   per  cent,   iridiunf) 

lost  '.in,  the  In  per  cent,  iridium   alloy  lost  58,  and  pure  gold 

only  13,  thai  is  one-seventh  the  loss  sustained  by  the  material 
usually  employed  for  concentration  purposes,     a  gold  -older 
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must  therefore  be  greatly  superior  to  a  platinum  solder  in  the 
construction  of  apparatus,  and  in  view  of  these  facts  the 
author  has  patented  a  process  for  covering  the  surface  of 
platinum  vessels  with  a  compact  adhesive  layer  of  gold  on 
those  parts  in  contact  with  acid  during  concentration.  As 
only  144  grms.  of  gold  at  2,800  marks  per  kilo,  go  into 
solution  against  1,000  grms.  of  commercially  pure  platinum 
at  1,800  marks  per  kilo,  under  the  same  conditions,  the 
coating  of  concentration  apparatus  internally  with  gold  offers 
considerable  pecuniary  advantages. — G.  H.  B, 


Remarks  on  I,uedecke's  Heintzite.     YV.  Feit. 
Chem.  Zeit.  15,  115. 

The  author  considers  that  the  mineral  found  by  Luedecke 
in  a  piece  of  pinnoite  from  Leopoldshall  and  named  by  him 
heintzite  is  in  reality  identical  with  kaliborite,  which  was 
discovered  by  Feit  in  Schmidtmannshall,  near  Aschersleben 
(this  Journal,  1889,  882).  The  differences  in  the  analytical 
numbers  of  the  two  experimenters  may  be  explained  by  their 
having  adopted  different  methods  of  analysis  : — 


Luedecke. 


Feit. 


K20 |  7-39 

MgO 12-23 

B20    '  00-53 

H20 i  W85  (by  difference) 


6-48 
12-06 

57-40  (by  difference) 
21-00 


10IV00 


100-00 


The  author  maintains  that  his  method  of  determining  the 
water  and  calculating  the  i?oOb  by  difference  is  preferable  to 
the  determination  of  the  latter  as  conducted  by  Luedecke. 
He  rinds  that  the  loss  on  ignition  is  the  same  whether  the 
mineral  he  heated  alone  or  with  magnesia,  and  from  this  he 
concludes  that  the  loss  is  due  solely  to  water  and  not  in 
part  to  the  volatilisation  of  boric  acid. — A.  K.  M. 


On    the   Sodium   Bichromate    of   Commerce.     B.    Kiss'.ing. 
Chem.  Zeit. 15,  373. 

This  substsnee  is  met  with  in  trade  in  three  forms :  1. 
In"  small  crystals  containing  two  molecules  of  water  of 
crystallisation  ;  2.  Iu  lumps  or  powder  of  the  fused  sub- 
stance containing  less  water;  3.  In  larger  crystals.  The 
first  form  is  very  convenient  to  use,  but  its  manufacture 
has  become  somewhat  restricted,  owing  to  the  impression 
that  it  more  readily  deliquesces  on  exposure.  The  author 
combats  this  assumption  and  gives  figures  to  show  that 
the  rate  of  absorption  of  moisture  on  exposure  of  all  three 
forms  is  not  sensibly  different,  but  admits  that  the  initial 
larger  quantity  of  water  in  the  crystals  hastens  the  period 
of  incipient  deliquescence.  After  23  days'  exposure  over 
60  per  cent,  of  water  had  been  absorbed  in  each  case. 
Determinations  of  the  actual  amount  of  bichromate  in 
samples  from  several  sources  were  made  by  titration  with 
irou  solution,  using  ferricyanide  as  indicator. 


Description. 

English  I 

English  II 

English  II I 

German  I 

German  II 

German 

German 


Trice. 


Water. 


NajCr20;. 


Per  inn  kilos. 
5S-15  M 

5S-13  M 

BS-15  M 

00-81  31 

00-81  M 

50-12  M 

7-12  M 


Per  Cent. 

10 

10 

18 

11 

12 
C'6 
7-1 


l'er  Cent. 
86-05 


88-42 
83-79 


87-90 
92-81 


On    the    De    Wilde- Reychler    Chlorine    Process.     K.   YV. 
Jurisch.     Chem.  Ind.  14,  151—155. 

Reference  to  this  process  has  already  appeared  (this 
Journal,  1890,  510)  in  an  abstract  of  the  patent  specifi- 
cations concerned.  The  present  article  describes  the  results 
of  laboratory  work  and  of  experiments  on  a  semi-industrial 
scale.  The  object  of  the  process  is  to  render  practicable 
the  decomposition  of  magnesium  chloride  by  air  with  the 
evolution  of  chlorine,  and  the  modifications  consist  in  the 
use  of  magnesium  sulphate  to  give  coherence  and  porosity 
to  the  mass,  and  of  manganese  to  favour  the  evolution  of 
chlorine.  The  initial  mixture  corresponds  to  the  formula 
MgS04  +  MgClo  +  MuCL,  which  on  gradual  heatiug  loses 
water  of  crystallisation,  and  subsequently  at  a  low  red 
heat  evolves  chlorine  and  leaves  a  coherent  porous  black 
substance  which  plays  the  part  of  intermediary  in  the 
reaction  2  HO  +  O  =  H„0  +  CL.  The  experimental 
apparatus  comprised:  1,  a  vessel  for  the  production  of 
hydrochloric  acid  gas  from  the  crude  acid  and  hot  sulphuric 
acid ;  2,  a  superheater  for  the  acid  gas  ;  3,  a  superheater 
for  air  ;  4,  a  decomposer  to  hold  the  active  substance,  and 
consisting  of  an  upright  clay  cylinder  with  an  internal 
diameter  of  three-quarters  of  a  metre  ;  5,  a  scrubber  for 
absorbing  uudecomposed  hydrochloric  acid  gas;  6,  four 
absorbers  for  the  production  of  bleaching  liquor ;  7,  a 
suction  pump  to  draw  the  gases  through  the  apparatus. 
For  the  first  series  of  experiments  a  decomposer  holding 
900  kilos,  of  material  was  used,  but  this  was  afterwards 
substituted  by  one  holding  2,800  kilos,  of  material  arranged 
ill  layers  on  three  perforated  plates  to  allow  of  easy 
penetration  of  the  gases.  Starting  with  the  black  material 
in  the  oxidised  state,  hydrochloric  acid  gas  at  a  temperature 
of  425°  to  525°  C.  is  sent  into  the  decomposer,  where  it  is 
absorbed  by  the  material  to  saturation,  about  one-fourth  of 
the  gas  being  decomposed  in  this  part  of  the  process  and 
evolved  as  free  chlorine.  The  fully  chlorinated  material 
has  then  become  white  in  colour,  and  the  stream  of  acid 
gas  is  changed  for  a  current  of  heated  atmospheric  air,  the 
oxygen  of  which  causes  the  evolution  of  chlorine,  which 
continues  until  the  material  has  resumed  a  black  oxidised 
condition.  During  the  chlorination  period  of  the  process 
the  evolved  gases  contained  20  to  30  volumes  per  cent,  of 
chlorine,  the  rest  consisting  of  atmospheric  air  and  oxygen. 
During  the  oxidation  period  the  gases  contained  18  to 
20  per  cent,  of  chlorine  and  1  to  2  per  cent,  of  hydrochloric 
acid,  but  this  proportion  decreased  rather  rapidly  after 
the  fourth  hour  of  work  down  to  4  per  cent,  of  chlorine  at 
the  eighth  hour  and  end  of  the  oxidation.  The  hydrochloric 
acid  accompanying  the  evolved  chlorine  was  removed  by 
washing  with  water  in  the  scrubber,  and  the  chlorine  was 
used  for  the  production  of  bleaching  liquor.  The  improvised 
character  of  the  experimental  plant  left  much  to  be  desired 
as  to  a  due  proportion  in  the  capacities  of  the  various  parts, 
and  in  this  direction  a  great  improvement  in  the  amount 
of  duty  remains  to  be  effected.  As  an  actual  result  the 
2,800  kilos,  of  material  gave  a  production  equal  to  800  kilos. 
of  bleaching  powder  iu  24  hours,  a  quantity  which  would 
be  doubled  in  the  same  time  in  more  suitably  proportioned 
plant.  By  utilising  authoritative  statements  of  cost  of 
production,  notably  those  of  Hasenclever,  for  similar 
operations  on  the  large  scale,  the  author  arrives  at  the 
figure  of  229-3  frs.  for  one  ton  of  chlorine  when  the 
hydrochloric  acid  is  purchased,  and  137-9  frs.  per  ton 
when  the  acid  is  produced  on  the  spot.  The  statement 
occurs  that  a  French  manufacturer  places  the  cost  of 
producing  one  ton  of  chlorine  by  the  Hurter  and  Deacon 
process  at  150  frs.  The  essential  advantages  of  the 
process  under  consideration  are,  that  the  apparatus  is 
small  and  cheap,  both  to  erect  and  maintain,  and  that  the 
chlorine  gas  is  so  concentrated  as  to  offer  no  difficulty  in 
the  manufacture  of  strong  bleaching  powder,  whilst  an 
ordinary  workman  is  enabled,  by  the  simplicity  of  the 
operations,  to  adequately  fulfil  the  conditions  of  successful 
application. — G.  H.  Ii. 


-G.  H.  Ii. 
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On    the  Amide  of  Sodium  and   the  Chloride   of  Disodam- 
mnitium.     Joannis.      Conipt.  Bend.  112,  392 — 394. 

Siiummc.nh  >i  becomes  decomposed  spontaneously  at  the 
ordinary  temperature  into  hydrogen  and  the  amide  of 
sodium,  NHjNa.  The  decomposition  is  always  very  slow 
(about  0*35  cc.  per  24  hours  for  1  grm.  of  substance), 
and  tends  to  approach  a  limit  as  the  pressure  of  the 
disengaged  hydrogen  increases.     The  evolution  of  hydrogen 

impanied  by  the  gradual  formation  of  transparent 
colourless  crystals  about  1  mm.  in  breadth.  These  crystals 
are  the  amide  of    sodium   and    differ  in    appearand 

obtained  by  Gay-Lussac's  method,  which  gives  a 
blue  or  preen  amorphous  mass.  The  crystals  dissolve  in 
water  with  a  hissing  noise,  but  no  gas  is  given  off  and 
the  solution  contains  only  soda  and  ammonia. 

Sodium  chloride  reacts  on  sodammonium.  but  does  not 
produce  the  sub-chloride  described  by  Rose.  When  sodium 
chloride  and  sodammonium  are  brought  together  in  saturated 
solution,  the  disengagement  of  hydrogen  rapidly  increases 
to  such  a  degree  that  it  is  difficult  to  get  a  measurement 
of  the  evolved  gas  owing  to  premature  destruction  of  the 
apparatus  employed.  At  the  end  of  the  reaction  the 
solution  has  a  red,  brown,  or  blue  colour  owing  to  excess 
of  sodammonium  when  so  much  has  been  used:  but  if 
sodium  chloride  is  in  excess  the  resulting  solution  is 
colourless,  anil  if  the  white  product  be  washed  with  liquid 
ammonia  the  excess  of  sodium  chloride  becomes  removed 
and  what  remains  is  amide  of  sodium,  which  is,  in  fact, 
most  readily  prepared  in  this  way.  The  reaction  described 
above  is  due  to  the  formation  of  disodammonium  chloride, 
Nil  Xa(  1,  an  unstable  substance  from  which  liquid  ammonia 
dissolves  out  the  sodium  chloride,  whilst  water  decomposes 
it  quietly  into  soda-ammonia  and  sodium  chloride.  Its 
composition  a-  expressed  in  the  above  formula  was  satis- 
factorily arrived  at  by  indirect  methods  of  analysis. 

— G.  H.  li. 

Works  for  thi  Automatic  Supply  of  Urine  at  Syracuse, 
U.S.  C.  1!.  ltrush.  Trans.  Amer.  Soc.  Civil.  Eng.  23, 
1890,  95;  Proc.  Inst.  Civil.  Eng.  Ah-.  103,  63. 

Thk  old  salt  works  at  Syracuse,  which  at  one  time  were  the 
largi  -t  in  the  country,  had  experienced  a  great  tailing  off 
in  their  production,  owing  partly  to  the  exhaustion  of  their 
natural  supply  :  and  to  resuscitate  the  industry,  the  Tully 
Pipe-line  Company  have  established  works  for  the  constant 
supply  of  water  saturated  with  salt. 

The  brine  is  delivered  at  Syracuse  into  an  open  reservoir 
of  5  million  gallons,  the  fresh  water  being  obtained  by  a 
gravitation  supply  from  the  Tully  Lakes,  at  a  distance  of 
■2.i  miles  from  the  city,  and  converted  into  brine  during  its 
passage  to  Syracuse  by  passing  il  through  wells  sunk  into 

the  be<ls  of  rock-salt. 

From  the  source  of  supply,  which  is  about  SOU  feet  above 

■  1  of  the  reservoir,  the    freshwater   is   conveyed  in  a 

12-inch  main  :  and  the  wells  arc  located  on  its  course,  at  a 

•  three  miles  from  the  source,  where  the  ground  is   I 
about    400  feet  lower.     At   this    |x>int    12   wells   have    been   i 
-unk  into  the  beds  of  rock-salt,  which  are  found  at  a  depth 
of  1,200  feet  below  the  surface.      The  tirst  bed  has  a  thiek- 
iic-s  of   43  feet,  and   the   second  of  54   feet,  the   two  beds 
being  separated  by  a  layer  of  slate  rock.  :;."■  feel  thick. 

The  wells  are  arranged   in   three  groups,  about  1,000  feet 

apart,  each   group   containing    four    wells   placed   at    the 

corners  of  a  rectangle,  400  feet  by   ISO  feet.     Bach  well 

consists  of  a  6-inch  bore  pipe,  with  an  interior  pipe  3  inches 

in  diameter.     The  fresh  water  is  led  down  to  the  rock-«alt 

through  the  annular  space,  ami  returns  through  the  central 

-  saturated  brine.      As  the  salt  is  dissolved,  the  cavity 

at     the    base    of    each    Well  is    enlarged,  and    the    saturation 

Mr-  more  rapid. 

The  brine  rising  from  each  well  is  stored  in   a    regulating 

tank,  having  a  capacity    of    1  million    gallons,  and   provided 

with  a  self-acting   valve  on  the  principle  of  an  ordinary 

nek,  by  which  the  admission  of  water  from  the  main 

:-   controlled  by  the   level   of    the  brine.     From  these  tanks 

the  brine  is  conveyed   by  the  12-inch  main   to   the  v 

r.  which   i-    also  commanded   by  a  self-acting  valve 
of  tie-  Bame  kind. 


At  .  very  point  the  flow  is  automatically  controlled,  and  is 

limited  by  the  draw-off  at  thi    S  ■     reservoir.     At   the 

time  the   supply  is  about  300,000   gallons    per  day 

with    a   saturation  of   90  per  cent.,  and  it    is    expected   that 

95  per  cent,  of  saturation  will  eventually  be  obtained. 


PATENTS. 


Improvements  Connected  irith  the  Manufacture  of  Soda  by 
the  Ammonia  Process.  F".  Kicard,  Paris,  France.  Faig. 
Pat.  4:i94,  .March  20,  1890.     6d. 

In  the  manufacture  of  soda  by  the  above  process  a  solution 
of  chloride  of  ammonium  is  obtained.  This  is  evaporated 
to  dryness  and  heated  with  sea  salt,  and  the  volatilised 
chloride  then  mixed  with  manganese  carbonate  and  again 
d,  forming  carbonate  of  ammonium  and  manganese 
chloride.  By  mixing  the  carbonate  with  brine  the  ordinary 
reaction  is  set  up.  The  chloride  of  magnesium  or  calcium 
chloride,  or  other  chloride,  may  also  be  employed.  The 
chloride,  when  treated  with  magnesia  and  carbonic  acid 
simultaneously,  is  reconverted  into  the  carbonate,  whilst  the 
chloride  of  magnesium  when  dried  and  heated  with  steam  is 
converted  into  the  oxide  with  the  evolution  of  hydrochloric 
acid  gas.  The  carbonate  can  either  be  utilised  afresh  as 
above  described,  or  by  roasting  converted  into  the  peroxide, 
which  can  be  employed  in  the  manufacture  of  chlorine. 
Other  applications  of  these  mi  given. — S.  (i.  l:. 


Improvements  in  or  Connected  with  Apparatus  used  ill  the 
Distillation  of  Ammonia.  J.  .1.  and  T.  F".  Meldrum, 
Manchester.    'Eng.  Pat.  44:i4,  March  21,  1890.     Sd. 

Thk  lime  employed  may  be  cither  slaked  previously  or  else 
placed  upon  a  sieve  lying  below  the  level  of  the  water  in 
a  tauk,  the  sides  of  which  are  sloping.  The  lime  is  kept 
thoroughly  agitated  by  means  of  a  pipe  furnished  with 
suitable  apertures,  through  which  is  forced  a  current  of 
steam  or  air,  preferably  tiie  former.  This  tube  is  also  fitted 
with  a  special  steam  pipe  to  clear  both  it  and  the  pcrfora- 
-  if  th.  \  should  have  become  blocked  by  the  deposition 
of  lime.  The  milk  of  lime  is  mixed  with  the  gas  liquor  and  fed 
into  the  still  by  means  of  an  injector  "with  a  central  noxxle 
for  introducing  the  milk  of  lime  and  a  combining  cylinder 
in  which  the  two  liquids  Mow  together,  the  lime  forming  a 
central  core  and  the  ammonia  liquor  surrounding  it."  A 
still  more  thorough  incorporation  is  obtained  by  causing  the 
mixture  to  impinge  upon  a  dash  plate  at  right  angles  to  the 
current,  or  by  other  similar  devices.  Where  the  plant  is 
very  small  a  pipe  is  provided  by  which  a  portion  of  the 
lime  feed  is  returned  to  the  supply  tank.  The  pipe  is  then 
much  less  liable  to  become  choked  than  with  a  small  flow, 
whilst  the  lime  is  not  fed  in  t"  .  v  ■  ss.  Drawings  arc 
attached  to  the  specification. — S.  <J.  It. 


Au   Improved  Process  for  the  Production   of  Hydrate  of 
Magnesia.     II.  Precht,  Stassfurt,  Germany.     Eng.  Pat. 
March  26,  1890.     Sd. 

M  lgnesli  obtained  by  calcining  magnesite  is  onder ordinary 
conditions  extremely  difficult  to  hydrate.  The  patentee 
effects  tliis.  more  readily  and  rapidly  by  heating  with  water 
at  io5  C.  This  is  carried  out  either  by  using  superheated 
st.  am.  or  water  under  steam  pressure.  In  the  latter  i 
the  mixture  must  be  kept  well  stirred  or  the  whole  will 
set  into  a  stone-like  mas-  _SJ,  i ,    B 


Improvements  in  Treating  Phosphatic  Minerals.    I..  Moud, 
London.      Eng.  Pal.  5072,  April  1,  lx'.io.     Ad. 

A'  .  okddto  to  this  invention  the  minerals  which  are  to  be 
treated  are  more  particularly  those  containing  phosphates 
and  carbonates  of  lime,  though  the  more  inch  - 
"phosphatic  minerals  containing  carbonates"  is  claimed. 
Such  minerals  are  in  the  tirst  place  calcined  so  that  the 
carbonates  are  eliminated  or  reduced.   The  resulting  product 
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is  mixed  with  water  and  treated  with  sulphuretted  hydrogen, 
SB  of  air  being  as  much  as  possible  excluded.  The  lime, 
of  the  carbonate  of  lime  present,  is  thus  converted  into  the 
soluble  calcium  hydrosulphide,  Ca(SH ;»,  which  is  separated, 
and  the  insoluble  residue,  containing  all  the  phosphat. 
washed  on  suitable  filters.  To  recover  the  sulphuretted 
hydrogen  from  the  soluble  calcium  hydrosulphide  obtained, 
the  solution  of  the  latter  is  treated  with  carbonic  acid,  itself 
derived  by  calcining  the  original  mineral.  Thus  carbonate 
of  lime  is  precipitated  and  sulphuretted  hydrogen  evolved. 
which  is  used  "  in  treating  a  second  batch  of  calcined 
mineral."  To  compensate  any  loss  of  sulphuretted  hydrogen, 
some  Le  Blanc  alkali  waste  may  be  added  to  the  calcium 
hydrosulphide  solution.  It  is  also  proposed  to  recover  the 
sulphuretted  hydrogen  by  heating  or  boiling  the  solution  of 
calcium  hydrosulphide  for  some  time,  sulphuretted  hydrogen 
being  evolved  and  hydrate  of  lime  separated  out.  The 
residual  solution,  after  removal  of  the  hydrate  of  lime,  and 
still  containing  a  little  sulphuretted  hydrogen,  is  used  in 
place  of  water  for  mixing  up  a  fresh  batch  of  the  calcined 
mineral. 

Thus  some  calcium  hydrosulphide  always  remains  in  the 
liquor,  and  the  second  operation,  in  which  a  quantity  of 
sulphuretted  hydrogen  equivalent  to  this  hydrosulphide  must 
be  added,  will  yield  the  full  quantity  of  sulphuretted 
hydrogen  needed  in  the  third  operation,  and  so  on,  excepting 
small  incidental  working  lose 


Improvements  in  the  Preparation   of  Chlorine.      G.  E.  and 
A.   B.   Davis,  Manchester.      Eng.   Pat   6416,   A; 
1890.     8d. 

The  patentees  point  out  that  their  inventon  is  embodied  in 
a  process  for  manufacturing  chlorine  by  means  of  nitric  acid 
in  which  a  minimum  quantity  of  sulphuric  acid  is  employed, 
sufficient  merelv  to  decompose  the  common  salt  necessary 
for  the  production  of  the  hydrochloric  acid,  and  to  provide 
a  means  for  the  perpetual  regeneration  of  the  nitric 
used  in  the  process.  They  incidentally  point  out  that 
in  Dunlop's  process,  Eng.  Pat.  11,624  of  1847,  in  which 
common  salt  and  nitrate  of  soda  are  treated  with  sulphuric 
acid,  the  probable  cause  of  ultimate  abandonment  would 
be  sufficiently  explained  by  the  fact  that  the  manufacture  of 
3.5  tons  per  week  of  chlorine  would  require  at  least  2,000 
tons  of  sulphuric  acid  in  which  to  absorb  the  nitrous 
compounds  formed. 

The  patentees  separate  their  operation  into  three  parts — 

First. — What    may  be  termed  the   salt-cake   pn       - 
which   common  salt   or  other  suitable  chloride,  is   treated 
with  the  sulphuric  acid  that  has  been   used  for  absorbent 
purposes  in  other  parts  of  the  pro-    -  s 

f. — The  treatment  of  the  hydrochloric  acid  gas  with 
nitric  acid  in  such  a  manner  that  the  chloronitrous  _r  is  - 
and  oxides  of  nitrogen  formed  along  with  chlorine,  interact 
in  the  presence  of  air,  water,  and  nitric  acid,  with  the 
ultimate  production  of  chlorine,  and  reproduction  of  nitric 
and , 

Thirdly. — The  absorption  of  any  remaining  oxides  of 
nitrogen  in  strong  sulphuric  acid,  leaving  only  chlorine 
mixed   with   air    and  nitrogen  to  pass  on  for   utilisation. 

With  regard  to  the  plant,  any  ordinary  arrangements  for 
making  salt-cake  and  hydrochloric  acid  gas  may  be 
Preferably  the  mechanical  salt-cake  furnace  described  in 
Eng.  Pat.  6433  of  1890,  in  which  the  fuel  gases  are  kept  out 
of  contact  with  the  hydrochloric  acid  gas.  is  used  ;  bes 
and  in  connexion  with  this,  there  is  used  a  series  of  "  two  or 
more  towers  packed  with  suitable  material,  down  which 
nitric  acid  is  made  to  llow,  an  absorbing  tower  for  arresting 
traces  of  nitrous  compounds,  that  have  escaped  the  oxidising 
and  other  arresting  influences  in  the  previous  towers,  and  a 
wash  tower  down  which  water  is  caused  to  flow." 

The  claiming  clauses  of  this  patent  are  as  follows  : — 

1.  The  method  of  preparing  chlorine  from  hydrochloric 
acid  by  the  aid  of  nitric  acid  in  the  presence  of  air,  in  towers 
packed  with  suitable  material,  the  nitric  acid  being  employed 
to  act  as  a  carrier  of  oxygen  from  the  air  to  the  hydrogen  of 
the  hydrochloric  acid  without  the  uecessitv  for  refrigeration. 


2.  The  utilisation  of  the  watei  charged  with  impurities 
from  the  final  wash  tower  (for  washing  the  chlorine  obtained 
in  the  process  with  waterj.  This  water  is  employed  to 
preserve  the  nitric  acid  in  Xo.  1  nitric  acid  tower  at  its 
normal  strength. 

3.  The  process  of  making  chlorine,  working  only  with  one 
nitric  acid  tower,  in  which  nitric  acid  is  made  to  act  as  a 
carrier  of  oxygen  from  the  air  to  the  hydrogen  of  the 
hydrochloric  acid. 

4.  The  use  of  apparatus  for  preparing  chlorine  from 
hydrochloric  acid,  constructed  substantially  as  described,  in 
the  manner  and  for  the  purposes  set  forth. 


Improvements  relating  to  the  Preparation  of  Chlorine. 
G.  E.  and  A.  R.  Davis,  Manchester.  Eng.  Pat.  6831, 
May  3,  1890.     Sd. 

In  the  previous  specification,  Eng.  Pat.  6416  of  1890,  it  was 
shown  how  the  last  traces  of  nitrogen  compounds,  mixed 
with  the  chlorine,  were  absorbed  in  sulphuric  acid.  It  was 
further  stated  that  that  sulphuric  acid  was  then  used  to 
decompose  a  fresh  batch  of  salt.  The  water  formed  during 
the  reactions  runs  away  from  the  first  nitric  acid  tower 
holding  in  solution  some  hydrochloric  acid  gas.  It  has  been 
found  since  tiling  the  Patent  6416  of  1890,  that  such 
solutions  of  hydrochloric  a  _  -  .s  running  awav  may 
contain  as  much  as  30  up  to  50  per  cent,  of  the  hydrochloric 
acid  entering  the  tower,  and  the  present  invention  is  for  the 
purpose  of  treating  that  aqueous  solution  in  such  wise  that  the 
hydrochloric  acid  gas  may  be  retained  in  the  system  until  it 
is  converted  into  chlorine.  This  is  accomplished  by  adding 
to  the  apparatus  already  described  in  Eng.  Pat.  6416,  1890, 
a  tank  or  partially  cl  -  -•     at  a  suitable   level,  so  that 

the  aqueous  solution  of  acid  running  from  the  first  nitric 
acid  tower,  and  the  sulphuric  acid  running  from  the 
absorbing  tower  can  be  led  into  it.  These  two  liquids  on 
mixing  evolve  much  gas,  and  this  is  conducted  from  the  tank 
into  the  nitric  acid  tower  at  a  suitable  height  by  means  at 
pipes.  The  mixture  must  be  continue  i-  and  regular,  and 
the  proper  dilution  with  air  secured.  It  i<  preferred  to  tit 
the  tank  or  other  receptacle  with  a  diaphragm,  dividing  its 
lower  section  into  two  chambers,  the  smaller  to  serve  as  a 
mixing  chamber,  from  which  the  commingled  liquids  overflow 
into  a  second  or  larger  chamber  where  they  are  subjected  to 
the  action  of  the  current  of  gases  coming  from  the  salt-cake 
apparatus.  As  an  alternative  process  nn  extra  tower,  to  be 
used  as  a  drying  tower,  is  interposed  between  the  salt-cake 
apparatus  and  the  first  nitric  acid  tower.  Down  through 
this  tower,  packed  with  suitable  material,  one  portion  of  the 
total  nitrous-sulphuric  acid,  considered  as  being  split  into 
two  streams,  is  allowed  to  run.  L'p  the  tower  and  meeting 
this  acid  the  hydrochloric  acid  :_ras  and  air  coming  from  the 
salt-cake  apparatus,  pass,  and  are  dried,  the  sulphuric  acid 
flowing  to  the  salt-cake  pot  to  work  another  charge  of  salt. 
The  second  stream  of  nitrous-sulphuric  acid  is  meanwhile  run 
into  the  divided  tank  first  described  together  with  aqueous 
hydrochloric  acid  coming  from  the  first  nitric  acid  tower. 


Improvements  in  Apparatus  for  Recovering  Soda  and  other 
Chemicals  from  Spent  Liquors,  L.  D.  Armstrong.  Lock 
Haven,  Penn.,  U.S.A.  Eng.  Pat.  18,187,  November  11, 
1890.     8<f. 

The  apparatus  consists  of  a  rotary  evaporator  constructed 
of  a  series  of  shells  or  cylinders  arranged  one  within  the 
other,  and  communicating  with  a  suitable  source  of  heat  so 
that  the  products  of  combustion  may  come  in  direct  contact 
with  the  liquor  during  its  circuitous  passaee  over  the  inner 
and  outer  surfaces  of  the  cylinders. — S.  (i.  II. 


Improvements   in   the  Production   of  Bicarbonate  of  Soda 

and  Sulphuretted  Hydrogen,  and  in  Apparatus  therefor. 

J.   Leith,  St.   Helens.      En?.   Pat.    21.07s.   December  7, 

1*90.     Sd. 

Whe.\  brine  is    heated   under   pressure    with    ammonium 

sulphide   and   carbon    dioxide,    sulphuretted    hydrogen    is 

evolved,  and   bicarbonate  of  soda  and  ammonium  chloride 
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produced.  The  sulphuretted  hydrogen  i-  passed  into  a 
mixture  of  calcium  sulphide  and  water,  forming  calcium 
sulpbydrate.  This  Bolution  i-  mixed  with  the  chloride  of 
ammonium  solution,  from  which  the  bicarbonate  has  been 
separated  by  filtration,  and  the  two  are  heated,  ammonium 
sulphide  and  sulphuretted  hydrogen  being  given  off  and 
calcium  chloride  remaining  behind  in  solution.  The  sulphide 
of  ammonium  is  utilised  as  already  indicated,  whilst  the 
sulphuretted  hydrogen  is  burned  to  form  sulphurous  acid, 
or  otherwise  disposed  of.— S.  G.  B, 


VIII— GLASS.  POTTERY,  AND 
EARTHENWARE. 

/,'.   earches  upon  tin   Devitrification  of  Glass,  and  upon  the 

Solvent   Action  of  Water  upon   Glass.     Monit.   Scient, 

Decembei  1890,  1229—1233. 
Devitrification.  —  A  microscopic  examination  of  the 
crystals  forming  the  core  of  the  particles  extracted  from 
certain  samples  of  devitrified  soda-glass,  -hows  that  they 
consist  of  wollastonite  or  calcium  bisilicate.  .1  priori,  it 
might  be  expected  that  such  would  be  the-  composition  of 
these  crystals,  because  the  alkaline  silicates  have  as  yet 
onlj  been  obtained  in  the  wet  way,  and  containing  water  of 
crystallisation,  whilst  double  silicates  of  calcium  and 
-odium  or  of  calcium  and  potassium  are  not  known  to 
occur  in  nature.  If,  then,  crystals  be  found  in  a  glass  made 
from  lime  and  soda,  they  con  only  consist  ol  calcium  silicate 
(when,  at  any  rate,  the  glass  contains  no  aluminium,  or 
only  a  trace  of  it). 

If  aluminium,  magnesium,  or  oxide  of  iron  be  added  to 
such  a  glass,  it  i-  possible,  in  certain  cases,  to  obtain 
crystals  of  double  or  multiple  silicates,  containing  two  or 
more  of  these  bases,  and  sometimes  also  -odium.  Thus, 
crystals  of  albite  (silicate  of  aluminium  and  sodium)  have 
been  found  in  a  soda-glass.  The  aluminium  existing  in  this 
glass  was  only  found  in  small  quantity,  and  had  been 
introduced  accidentally  from  the  use  of  impure  materials, 
anil  from  the  action  of  the  materials  upon  the  claj  of  t In- 
melting  pots. 

I  In    formation  of   crystals  of   calcium   silicate  in  class 

lead-  one  to   conclude   that    ordinary  glass    ought    not    to  he 

considered  as  a  double  silicate,  but  a-  a  mixture  of  sodium 

silicate  and  of   calcium  silicate   +   acid,   the   calcium   silicate 

being  merclj  dissolved  in  the  -odium  silicate. 

It    i-    known    that    in    the   wet    way,  alkaline    silicates   are 

readily  decomposed   by    salts  of  calcium,  forming  calcium 

silicate,  tl ompo-iiion  of  which  i-  dependent  upon  the 

composition  of  the  alkaline  silicate.  If  lime  be  added  to  n 
glass  of  Boda  and  lime,  not  capable  oi  devitrification,  it 
takes  up  a  certain  amount  of  silica  to  form  calcium  silicate, 
thus  increasing  thi  proportion  of  the  matter  to  be  held  in 
Bolution  by  the  sodium  silicate.  Bj  successive  additions  of 
liiue,  enough  calcium  Btlicate  may  be  formed  to  saturate  the 
sodium  silicate.      Mterthis  point   is  reached,  crystallisation 

or  de\  itrification  may  occur. 

The  addition  of  Bilica  m-tead  of  lime  produces  the  same 
result,  although  less  rapidly.  The  silica  act-  by  diminishing 
the  proportion  of  alkali  and  by  saturating  a  part  of  the 
alkali,  consequently  diminishing  it-  solvent  capacity  upon 

calcium  silicate. 

A  study  of  the  various  ghuses   made  from  lime  and  soda 
Lad-  to  the  conclusion  that  a  glass  formed  according  to  the 
following  equation  i-  least  susceptible  of  devitrification : — 
Sii),Na,,(>  .  .i-j  siu,  1-55  CaO  ■ 
Bit  ljNa,0       i      i  (CaO,2  Si(  I  | 
Expressed  ccntcsimallj  it-  composition  i-  about — 

l'er<\i,t. 

Bilil   I Tt'-"' 

lame  (CaO)  IG'l 

Soda  lNn..Ol I IV. 

Mmiiiiia  and  oiidc  "f  iron "8 

IIKC.I 


\ii.a-;l\  devitrifiable  glass,  on  the  other  hand,  has  the 
following  composition  : — 

Per  Cent. 
Silica 7i  7 

Lime 1  IT. 

tea 

Alumina  and  iron 

HKI'il 

This  corresponds  to  the  formula — 

SiO,Na.O  +  4-78  SiO„  1-78  CaO. 

It  will  he -ecu  that  the  percentage  of  lime  in  the  non- 
devitrifiable  glass  i-  greater  than  in  the  devitrifiable.  This 
i-  explained  by  the  fact  that  it  i-  not  the  mere  difference  in 
quantity  of  lime  that  produces  the  difference  between  the 
two  kind-  of  glass  as  regards  their  susceptibility  to 
devitrification,  but  the  property  oi  devitrification  is  a 
function  of  the  ratio  of  the  sodium  silicate  to  the  calcium 
silicate    +     acid    held    in    solution    by    the    sodium    silicate. 

lln-  ratio  i-  equal  to  0'  10  in  stable  glass,  and  in  unstable 
glass  it  i-  — 

Q  +  1S-M  g 

<;■_•••;  i  H  u.-. 

Thi  more  the  ratio  decreases  in  value  from  0*4,  the  more 
readirj  devitrifiable  does  the  glass  become,  and  this  ratio 
can  decrease  in  value  only  by  increasing  the  quantity  of 
lime  or  silica,  or  by  diminishing  the  quantity  of  soda. 

The  above  only  applies  to  lime  and  Boda  glasses.  The 
same  principle  hold-  good  in  the  case  of  lime  and  potash 
glasses,  but  the  ratio  fixing  the  maximum  of  stability  of 
the  class  is  probably  different,  due  to  the  different 
Bolubility  of  calcium  silicate  in  potassium  silicate. 

It  i-  known  that  a  saturated  solution  of  one  salt  i-  still 
further  capable  of  dissolving  another  -alt.  A  similar 
property  may  exist  in  a  glass  containing  several  bases,  and 
this  would  explain  why  glasses  are  the  less  easily  devitrifi- 
able tin'  greater  thi'  number  of  bases  they  contain.  It 
would  al-o  explain  tin'  stability  of  aluminous  glasses,  which 
can  hi'  worked  to  am  extent  without  devitrification,  although 
in  them  the  earthy  bases  exceed  in  amount  the  weight  of 

lime    which    in    a    simple    lime    glass    would    hail    to    rapid 

devitrification.  Since  tin'  presence  of  several  bases  in  a 
glass  r.-iilt-  in  diminishing  thi'  tendency  to  devitrification, 
n  would  seem  that  glass-makers,  when  a  colourless  glass  i- 
uot  required,  ought  to  try  to  produce  glasses  realising  these 
condition-,  more  especially  a-  they  would  therebj  ■  tl •  ,r 
an  economy  of  material,  linn  .  magi  esia,  ami  oxide  of  iron, 
being  much  cheapei  than  potash  or  soda.  It  would  he 
ea-y  to  procure  a  calcareous  clay  at  a  low  price,  of  such  a 
composition  that   it  would  only  hi'  nccessarj    to  add  to  it 

-and  and  a   little  alkali   to   make  these  Stable    multiple  ha-ie 

glasses.  This  i-,  in  fact,  what  glass  bottle  makers  do,  and 
the  stability  of  bottle  glass  which  contain-  a  comparatively 
-mall  quantity  ol  Boda  may  he  ascribed  to  the  number  of 
bases  existing  in  the  glass, 

But  lor  making  colourless  glasses,  tin-  glass-maker  is 
thrown  hack  upon  the  -ole  use  of  lime  and  soda  a-  bases, 
and,  by  making  the  glass  approximate  to  tin  composition 
above  indicated,  he  will  he  able  to  make  it  hut  little 
susceptible  to  Ae\  iti  ific  ii 

Solvent  Action  of  Water  upon  Glass. — Mylius  and 
Fore-tier  having  stated  (Mooit.  Scient.  1890,84]  that  water 

docs  not    dl8SOlve   glass,  hill    decomposes    it    into    alkali    and 

silicic  acid,  the  author-  have  re  investigated  tin-  sub 
Three  kinds  of  glass  were  used  -blown  glass,  used  tor 

incandescent  clci  trie    lamp-,   watch    glass,   and  crown  class. 

The     classes     wile     till.  1  \    powdi  lid     ami     digested     fur     . 

hour-    at    about    100     with  a    litre    of  distilled   water    in   a 

platinum  dish,  the  water  heme  added  In  portions   of  100 

at     a     lime.     SO     a-     lo     keep    till'    lew!    of     lllc     liquid     ahout 

constant,  After  filtering  the  ratei  to  remove  the  suspended 
cla--  the  water  was  evaporated  to  dryness.     The  weight  "f 
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the  residue  did  not,  however,  represent  exactly  the  weight 
of  glass  dissolved,  as  it  was  found  to  contain  carbonic  acid 
derived  from  the  air,  which  had  decomposed  the  dissolved 
silicate,  forming  a  precipitate  of  gelatinous  silica. 

A  determination  of  the  dissolved  alkalis  was,  however, 
made,  and  it  was  found  that  the  incandescent  lamp  glass 
had  yielded,  per  100  parts  of  glass,  3-974  per  cent,  of  soda  ; 
the  watch  glass,  2 '076  per  cent.;  and  the  crown  glass, 
0-986  per  cent.  (  +  0-20  per  cent,  of  sodium  sulphate) . 

An  attempt  to  estimate  the  dissolved  silica  in  the  case  of 
the  lamp  glass  gave — 

Per  C.mt. 

Silica 0-13-1 

Soda 3-974 

or  about  one  equivalent  of  silica  to  three  of  soda,  so  that 
the  silicate  dissolved  by  the  water  may  be  taken  to  be  a 
tribasic  silicate,  SiO,  3Na..O  —  H.  S.  P. 


Glaze  for  Earthenware  Tubes.     Thonind.  Zeit.  14,  754. 

The  best  plan  is  to  employ  a  clay  containing  iron,  which  is 
either  poured  on  to  the  tubes  when  they  are  about  of  the 
hardness  of  leather,  or  else  allowed  to  run  on  whilst  the 
tubes  are  rotated.  The  burning  is  conducted  at  a  fairly 
high  temperature.  If  blast-furnace  slack  is  made  use  of 
the  variation  in  its  composition  and  the  large  percentage  of 
calcium  contained  must  be  considered.  The  presence 
of  calcium  sulphide  in  the  slag  is  to  be  avoided,  as  during 
the  burning  this  is  transformed  into  the  sulphate  and  gives 
rise  to  bubbles  in  the  glaze.  It  is  necessary  to  mix  the  slag 
with  sand  and  earthenware  cement  so  as  to  make  the  glaze 
adherent. — C.  A.  K. 


The  Slate-Clay  found  in  the  Coal  Measures  of  Bohemia. 
C.  Bischof.     Sprechsaal,  23,  1010. 

The  author  compares  the  properties  of  the  valuable  slate- 
clay  of  Bohemia  with  kaolin.  They  are  both  white,  but  the 
latter  is  looser,  more  voluminous  and  dry.  Slate-clay  is 
very  dense,  and  ou  macerating  with  water,  the  water  is  not 
rendered  so  turbid  as  with  kaolin.  For  technical  purposes 
the  slate-clay  should  contain  only  small  quantities  of  sand 
and  considerable  quantities  of  alumina. —  A.  It. 


PATENTS. 


An  Improvement  in  the  Manufacture  of  Glass.     J.  G. 
Sowerby,  Gateshead.     Eng.  Pat.  3286,  March  1,  1890.     $d. 

Ordinarily  such  an  article  as  a  jug  is  made  in  several 
operations,  "  the  handle,  top,  and  lip  are  separately  made, 
and  the  former  attached  to  the  body."  By  this  invention 
the  whole  is  made  in  one  operation.  The  molten  glass 
is  poured  into  the  body  of  the  mould,  a  solid  plunger 
lowered,  anil  some  of  the  molten  material  thus  forced  up  so 
as  to  till  the  handle,  &e.,  in  the  case  of  such  an  article  as  a 
jug.  Compressed  air  is  then  forced  in  through  the  ring 
round  the  plunger,  blowing  the  glass  out  to  the  required 
shape  and  size,  the  escape  of  air  being  prevented  by  metallic 
springs  which  act  as  a  packing  to  the  plunger — V.  C. 


Improvements  in  Kilns  or  Ooensfor  Firing  Glass,  Enamel- 
ware  and  for  other  Purposes,  and  iyi  Annealing  Devices. 
H.  T.  Partitt,  Lewisham.  Eng.  Pat.  4592,  March  24, 
1890.     8<J. 

The  kilns  are  heated  by  burners  in  which  "  atmospheric-gas, 
water-gas,  or  the  like "  is  used.  The  flame  follows  the 
curved  roof  of  the  kiln  so  that  the  products  of  combustion 
do  not  come  into  contact  with  the  articles  treated.  Deflect- 
ing blocks  are  placed  so  that  the  flame  does  not  pass  directly 
to  the  tines.  The  products  of  combustion  are  employed  to 
heat  up  a  second  chamber,  usually  placed  above  the  first. 
The  articles  to  be  treated  are  placed  on   low  trucks  which 


run  on  rails  and  can  be  drawn  out  without  interrupting  the 
process.  These  trucks  are  provided  with  moveable  fire-clay 
partitions  by  means  of  which  the  size  of  the  chambers  can 
be  reduced  at  will.  When  the  truck  is  drawn  out  of  the 
kiln  a  cover  of  iron  wire  quilted  with  asbestos  is  placed  over 
it,  forming  an  annealing  chamber. — V.  C. 


IX.-BUILDING  MATEEIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

Preservation  of  Timber.     J.  W.  James.     Proc.  Inst.  Civil 

Eng.  103.  1890—1891. 
The  author's  observations  of  the  piles  of  a  jetty  and  of 
railway  sleepers  at  Port  Darwin,  South  Australia,  showed 
that  the  wood  called  "  jarrah  "  resisted  the  attacks  of  the 
teredo  better  than  "  karri,"  but  that  "  billian "  (North 
Borneo  ironwood)  was  preferable  to  either  ;  it  was  also  but 
little  damaged  by  white  ants.  The  belief  that  the  teredo  is 
killed  by  the  removal  of  the  timber  in  which  it  is  from  the 
water,  and  exposure  to  the  sun  for  48  hours  is  erroneous, 
specimens  of  the  insect  alive,  though  feeble,  being  obtained 
from  timber  that  had  been  exposed  to  a  tropical  sun  for 
two  months.  Sleepers  of  "  jarrah  "  and  sugar-gum  treated 
with  a  liquid  called  "  Carbolineum  Avenarius  "  resisted  the 
attack  of  white  ants  for  two  months,  while  untreated 
sleepers  were  badly  eaten,  but  the  preservative  effect 
diminished  after  the  elapse  of  a  few  more  months.  The 
same  result  was  obtained  with  another  compound  termed 
"  Anti-Termite."  In  general  the  attack  of  both  white  ants 
and  teredo  is  more  severe  in  tropical  than  in  sub-tropical 
or  temperate  regions. 

The  only  native  timber  brought  under  the  author's  notice 
that  is  really  suitable  for  buildings  and  public  works  in 
the  northern  territory  of  Australia  is  the  cypress-pine  which 
resists  the  attacks  of  the  teredo  and  white  ant,  though  the 
latter  will  strip  the  sapwood  from  it.  It  will  not,  however, 
stand  heavy  shocks  or  severe  transverse  strains. 

(For  the  preservative  effect  of  wood  creosote  against  the 
ravages  of  the  teredo  see  this  Journal,  1890, 1005). 

— B.  B. 


On     the    Action     of  Magnesium     Sulphate    Solutions    on 

Cement.  Michaelis.  Thonind.  Zeit.  15,  18. 
In  a  discussion  on  comprehensive  methods  of  testing 
materials  for  building  purposes,  the  author  stated  that  the 
magnesia  had  no  specific  action  in  the  experiments  with 
magnesium  sulphate,  and  that  the  sulphuric  acid  only  is  a 
factor  in  the  decomposing  action  exerted  on  hydraulic  limes 
or  cements  by  solutions  of  sulphates.  The  magnesia  simply 
separates  out  as  hydrate,  and  is  visible  as  a  slimy  substance. 
The  author  agrees  with  an  opinion  of  F.  Schott  concerning 
his  investigation  of  Scott's  cement,  that  disintegration  was 
due  to  the  formation  of  a  calcium  sulphate  containing  more 
than  two.  and  probably  as  many  as  seven,  equivalents  of 
water.— G.  H.  B. 


Wearing   Properties    of  Cement  for    Paving    Purposes. 
Gary.     Thonind.  Zeit.  15,  233—235. 

The  process  for  ascertaining  the  wear-resisting  qualities  of 
cement  to  be  used  in  the  preparation  of  paving  stones  and 
similar  articles  subject  to  attrition,  adopted  by  the  Imperial 
testing  works  for  building  materials,  consists  in  pressing 
the  substance  to  be  tested  on  a  cast-iron  disc  revolving  at 
the  rate  of  22  revolutions  per  minute,  and  fed  with  emery, 
the  loss  of  weight  of  the  test-piece  after  a  standard  number 
of  revolutions  being  ascertained.  In  the  case  of  cement, 
cubes,  the  sides  of  which  had  an  area  of  50  sq.  cm.,  were 
made  by  the  Bohme  hammer  apparatus,  hardened  in  air 
or  water  for  7  or  28  days,  and  subjected  to  the  test  outlined 
above. 
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Tin-  following  table  shorn  the  character  of  some  cements 

I  : — 


Gravity 


Time 
oi 


Fineness : 
Per  I 

tie  on  n 
Slevi 


Meshes 
per 
Sq.Cm.  Sq.Cm. 


Tensile  Strength : 

>.  per 
Square  <  e-ntimetre. 


Days.        28Ds    - 


S'lifi 


5 


Hours. 

1.  28 


l"77s 


:;■!!', 


rNeat  ffi-25 

(.1:3  UV80 

rNeat  M'88 

(1:3  WSJ 
rNea 

(1:3  W80 

rNeat  WOO 

(.1:8  l;i  7- 
27-83 

(1:8  17' Is 


2-7 


U:l 


Neat     18*90 
B      26-68 


20-90 
52-80 
23'80 

25-08 

27-7:; 

2S-0.-I 
38'83 

59-78 

32-58 


Samples  I  anil  .">  are  puzzolaoa  cements. 

The  behaviour  of  these  cements  alone  and  mixed  with 
varinu-  quantities  of  -ami,  hardened  in  air  and  water,  is 
shown  in  the  following  table: — 


The  results  are  given  in  cubic  centimetres  ground  away, 
the  loss  of  weight  being  translated  into  the  corresponding 

volume. 

The  test-pieces  whose  behaviour  is  recorded  in  the 
columns  headed  "  Kept  under  water "  were  kept  in  air  for 

24  hours  after  gauging,  remained   the    rest    of   the   time  in 

water,  and  were  removed  therefrom  one  hour  before  being 
tested. 

A  studv  of  this  table  reveal-  that  the  superiority  in  point 
of  endurance  of  the  older  test-pieces  was  n>>t  great,  and  in 
some  cases  the  order  of  merit  was  reversed.  Tliis  is  pro- 
bably due  to  the  cement  having  become  somewhat  brittle 
in  the  long  as  compared  with  the  short  time  test.  The 
same  influence  is  at  work  in  the  ease  of  the  test-pieces  kept 
in  air,  the  loss  by  attrition  being  generally  greater  than  when 
they  were  placed  under  water. 

The  important  fact  that  neat   cement   wears  awaj 
than  fairly  rich  mixtures  of  cement  and  sand  i-  also  clearly 
shown.     The  reason  for  this  is  tolerably  plain :  VHn 
ccmjnt  i-  subjected   to  attrition,  the  face  i-  ground  awaj 
evenly,  and  fresh   particles   are  continually   exposed   and 
removed.      In  the  case  of  mixture-  of  cement  and  -and.  the 
cement  lying  between  the  grains  of  sand  is  removed,  and 
the  htvrder   -and   takes    most   of    the    wear    as    long   a-    the 
cement  in  which  it  is  parti]  embedded   resists  the  shearing 
■trees  produced  bj  the  grinding  process.     That  this  i-  what 
really  goes  on  i-  shown  by  the  sudden    increase  in  quantity 
worn  away  when  the  proportion  of  -and  exceeds  a  certain 
limit  ;    the   cement    no   longer  suffices   to   hold   thi 
together,  and  the  removal  of  large  amounts  is  easy. 

The  large  differences  in  the  adhesive  powers  of  various 
cements  is  shown  by  the  eorrespondiiif;  lluetuations  in  the 
table.  The  best  results  are  given  by  mixtures  of  one  part  of 
cement  to  two  or  three  of  normal  sand,  the  increase  in  loss 
by  wear  risine  rapidly  when  this  proportion  i-  exceeded. 
Other  things  being  equal,  the  quantity  of  -and  that  may  In- 
added  without  causing  a  serious  rise  in  rate  of  wear  increases 
with  the  fineness  of  the  cement 


Mo. 

Kept  in  Moist  Air. 

Kepi  under  Water. 

" 

1  :  :i               1:4 

Neat           l:l 

1:2 

3-8 
2-7 

30 
2-J 

ri 
li 
3- 6 

••■ 

7-1 
11 

1  .  8 

1:  I 

'1 

'{ 
■{ 

: 
: 

5-5 
7-9 
1-6 

:,.,, 

in-4 
0-0 

lie.; 

6'S 
B-S 

■t-5 
ft 
ft-0 
2-fl 
1-6 
:;■:. 
l-S 
7-8 
l-il 
■j-:i 

:;■:, 
1-9 
J-4 

::■• 

r. 

1-9 

:(••> 
::i 
W! 
1-8 

tS-1 

9-7               13-8 
s-3                9'5 
r.-n               : 

BS-8 
•j-:t              22-9 
7-3               17:i 
5-2               1V9 
19-S               -J-  7 

!i-o           ire 

8-B               17-1 
11 

.VII 

._,.., 

1-0 

1 
8-4 

8"2 

In 
.rn 

7„ 

■ 
S\9 

3-7 
1-8 

1-7 

rs 
8-] 
1-8 
8-0 
8-8 
:,  ■ ' . 
0-8 
1-8 
1-8 

7-9 
tl 
B'S 

.VII 

4-7 

is 

'."1 

2  :i 
B-0 

2-7 

10'  1 

6-8 

s-s 
l.Vil 

2-2 
1-6 

is 

17-4 

ir» 

lien 

.1-9 

-1!.  II. 


I'M  1  MS. 

Improvement  m  and  Meant  for  the  Manufacture  •■/' 
Cement.  \V.  B.  Taylor,  Rochester.  Eng,  Pat,  5719, 
April  15,  1890.     M. 

I\  the  ii-ual  processes  the  cement  material-  are  made  into 
cake-  by  mixing  with  water,  ami  are  then  placed  in  the  kiln 
with  solid  fuel.  According  to  this  invention  the  blocks  of 
cement  material  are  made  up  by  mixing  with  a  liquid  fuel, 
as  petroleum  residue  or  the  like.  These  blocks  are  made 
perforated  oi  corrugated,  so  as  to  expose  a  large  surface 
i  i  heating.  The  coke  in  the  kiln  is  sprinkled  with  liquid 
fuel.   The  kiln  i-  fed  From  above  "iili  blocks  made  > 


ami  with  Fuel,  and  the  clinker  withdrawn  from  the  bottom, 
so  that  the  process  i-  continuous.  One  form  of  furnace 
described   is   an    inclined  rotating   furnace,   in   which   the 

mat  i  i.il-  i ia\ el  gradually  to  tin-  lower  end,  from  which  thoj 
.in   removed. — V.  ('. 

Improvements  relating  tu  tin  Treatmt  nt  of  Gypsum  for 
Building,  Statuary,  and  other  Purposes.  G.  I-  Bedfern, 
London.  From  W.  Heller,  Berlin,  Germany.  Rug.  Pat. 
16,558,  <  Ictober  17.  1890. 

Tin  object  of  thi-  invention  i-  to  obtain  from  gypsum, 
ils    similar   in   appearance  to   natural   marbles,   but 

which  resist  better  the  action  of  the  weather.     Tie    i 
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of  burning  with  alum  is  ineffective,  and  borax  has  likewise 
been  found  to  be  unsuitable.  The  borate  of  potassium, 
however,  effects  the  desired  result,  forming  an  insoluble 
crystalline  compound  with  gypsum  burnt  so  as  not  to  con- 
tain more  than  10  per  cent,  to  2  per  cent,  of  its  original  water 
of  crystallisation.  The  gypsum  used  must  not  contain 
carbonate  of  lime,  nor  must  it  be  of  the  fibrous  kind. 
After  dipping  in  the  solution  of  borate  of  potassium,  the 
blocks  are  heated  to  80°  C.  or  100°  C.  and  then  dipped  in 
the  solution  of  such  metallic  salt  as  will  impart  the  desired 
colour.  To  increase  the  resistance  to  the  action  of  the 
weather  the  material  is  heated  to  80°  C.  and  dipped  while 
still  hot  in  ozokerite  or  some  similar  liquid. — V.  C. 


X.-METALLURGY. 

A  Study  in  Thermo-Chemistry }  the  Reduction  of  Metals 
from  their  Ores.  W.  N.  Hartley.  Scient.  Proc.  Roy. 
Dublin  Soc.  1891,  7,  35—42. 

Aftkr  explaining  the  terms  used  in  the  paper  (in  which 
"  a  gramme  atom  is  an  atomic  weight  in  grammes, "  and  "  a 
heat -unit  is  the  quantity  of  heat  required  to  raise  1  kilogramme 
of  water  1°  C"),  and  defining  an  exothermic  reaction,  in 
which  heat  is  evolved,  and  an  endothermic  reaction,  in 
which  heat  is  absorbed,  giving  an  example  of  each  reaction, 
the  author  treats  of  the — 

Conditions  of  Chemical  Change  in  Smelting  Operations. 
— All  chemical  reactions  take  place  only  within  certain 
limits  of  temperature ;  at  low  temperatures  chemical  combi- 
nation generally  cannot  take  place,  while  at  very  high 
temperatures  chemical  combinations  cannot  exist. 

The  ores  of  the  useful  metals  are  for  the  most  part  oxides, 
carbonates  or  sulphides ;  the  two  latter  are  generally  con- 
verted into  oxides  by  roasting. 

In  the  smelting  operations,  either  in  the  blast  or  rever- 
beratory  furnace,  the  following  functions  are  performed  : — 
(a.)  Initiation  of  the  reducing  process  by  raising  the  ore  to 
a  suitable  temperature.  (6.)  Reduction  of  the  ore  by  carbon 
monoxide,  (c)  In  certain  cases,  in  which  the  reducing 
process  consists  of  feebly  exothermic  reactions,  maintaining 
the  reducing  process  by  supply  of  extraneous  heat. 

Reduction  is  considered  under  the  following  heads : — 
(1.)  Reduction  by  means  of  furnace  gases.  (2.)  Reduction 
by  carbon.  (3.)  Reduction  by  another  metal.  (4.)  "  Re- 
duction by  air."  In  the  furnace  the  fuel  is  first  burnt  to 
carbon  dioxide  ;  this,  as  is  well  known,  in  contact  with  more 
red-hot  fuel  becoming  converted  into  carbon  monoxide. 
The  furnace  gases  consist  chiefly  of  carbon  monoxide  and 
some  hydrogen.  The  difference  in  the  heat  evolved  by  the 
combustion  of  various  substances  is  considerable,  as  shown 
in  the  following  ecpiations  : — 

(1.)  H..     +  O  =  H.,(J  gaseous  +  58-2  heat-units. 

(2.)  C      4-  O  =  CO   gaseous  +  28      heat-units. 

(3.)  CO  +   O  =  CO;,  gaseous  +  69      heat-units. 

(4.)  C      +  O,  =  CO,,  gaseous  +  97       heat-units. 

The  reducing  action  of  carbon  monoxide  will  be  seen  from 
ecpiations  (1)  and  (3)  to  be  stronger  than  that  of  hydrogen 
by  10-8  heat-units,  as  the  former  evolves  69  heat-units  for 
every  atom  of  oxygen  removed  from  an  oxide,  while  the 
latter  evolves  58 '2  heat-units.  "  Consequently  it  is  neces- 
sary to  consider  the  action  of  carbon  monoxide  and  of 
carbon  in  smelting  processes,  but  not  that  of  hydrogen." 

All  those  metallic  oxides  the  heat  of  formation  of  which 
is  less  than  69  heat-units  are  capable  of  reduction  in  a 
reverberatory  furnace. 


Thkumo-Chemh-u.  Equations. 

(1.)   Reduction  accomplished  isv  Means  op  Furnace 
Gases. 

Smelting  of  Lead  Ores  ,-    Reduction  of  Lead  O.ride  : — 

PbO  +  CO  =  Pb  +  C02  +  (69-51)  heat-units. 
Heat  evolved  =  1 8  units. 

Reduction  of  Copper  Oxide  : — 

CuO  +  CO  =  Cu  +  CO.,  +  (69-38-4)  heat-units. 

Heat  evolved  =  30  ■  6  units. 

Reduction  of  Ferroso-ferric  Oride  : — 
Fe,04  +  4  CO  =  3  Fe  +  4  CO.,  +    (69  +  4-269)  heat-units. 
Heat  evolved  =  7  units. 

The  process  of  reducing  ferroso-ferrie  oxide  in  the 
smelting  of  iron  probably  takes  place  in  the  two  stages — 

(1)  Fe;t04  +  CO  =  3  FeO  +  C02 
and 

(2)  Fe( )     +  CO  =  Fe  +  C02, 

but   exact    thermal    data   concerning    these   reactions    are 
wanting. 

Smelting  of  Tin  Ores  ;  Reduction   of  Stannic  Oxide  : — 
SnOa  +  2  CO  =  Sn  +  2  0O2  +  (69  x  2- 135 -8)  heat-units. 
Heat  evolved  =  2'2  units. 

These  being  all  exothermic  reactions,  for  the  most  part 
are  easily  brought  about,  but  the  last  evolves  little  heat 
"  and  so  requires  the  highest  temperature  to  be  applied  in 
order  to  begin  the  reaction." 

(2.)  Reduction  by  Carbon. 

Zinc  Smelting. — In  the  smelting  of  zinc,  the  ore,  usually 
calamine,  is  mixed  with  powdered  anthracite  and  strongly 
heated  in  fireclay  retorts  ;  the  carbonate  is  first  converted 
into  oxide  and  this  is  reduced.  The  reaction  may  be  stated 
as  follows  : — 

ZnO  +  C  =  Zn  +  CO  +  (28-86-2)  heat-units. 
Heat  absorbed  =■  58 '2  units. 

"  Here  it  will  be  seen  that  the  reaction  is  strongly 
endothermic,  and  it  probably  does  not  take  place  in  the  zinc 
smelting  furnace.  It  necessitates  a  very  high  temperature 
in  order  that  58 '2  heat-units  may  be  supplied  to  each 
molecule  of  zinc  oxide  and  charcoal.  It  is,  however,  much 
more  probable  that  the  CO.,  driven  off  the  calamine  became 
CO  by  the  action  of  excess  of  carbon,  and  the  reaction  is 
then  as  follows  : — 


ZnO  +  CO  =  Zn  +  CO,,  +  (69-86-2)  heat-units. 
Heat  absorbed  =17-2  units. 


Hut 


CO,  +  C  =  2 CO  +  (56-97)  heat-units. 
Heat  absorbed  =  41  units. 


The  result  as  to  heat  disturbance  is  therefore  the  same,  viz., 
absorption  of  58-2  units." 

(3.)  Reduction  by  another  Metal. 

Certain  ores  are  capable  of  reduction  by  being  heated 
in  contact  with  another  metal  more  easily  obtainable  or 
less  costly  than  that  to  be  extracted.  The  following  are 
examples  :  — 

Lead  Smelting : — 

PbS  +  Fe  =  Pb  +  FeS  +  (23-8-17-1)  heat-units. 
Heat  evolved  =  6  units. 

Reduction  of  Mercury  Ores: — 

HgS  +  Fe  =  Hg  +•  FeS  +  (23-8-19-8)  heat-units. 
Heat  evolved  =  4  units. 

Special  Action  of  Sodium. — "  Magnesium  and  aluminium 
are  incapable  of  reduction  from  their  oxides,  and  are  there- 
fore converted  into  chlorides  from  which  compounds  they 
may  be  separated  by  the  action  of  metallic  sodium  when 
the  material  is  heated  sufficiently  to  initiate  the  reaction." 
(See  this  Journal,  1890,  737—738.) 
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Reduction  of  Magnesium  from  itt  Chloride: — 

Mgl  L  +  2  Xa  =  Mg  +  2  XaCl  +  (194*6-151)  heat-units. 

Heal  evolvt  d       13  6  units. 
Seduction  of  Aluminium  from  itt  Chloride: — 
"AlCl,  +  3Na  -  AI  + :S  XaCl  +(291-9- 1G0-9)  heat-units. 

id  at  evolved  =  131  units." 

(4.)   Aiit-l'i:in  rrioN    PROCESS. 

Iii  combining  with  sulphur,  metals  evolve  less  heat  than 
in  uniting  with  oxygen,  therefore  it  will  be  Been  tliat  oxygen 
can  decompose  Biilphides  yielding  an  oxide.  If  the  oxide 
I.,  niih  feebbj  exothermic  the  metal  will  tie  produced  by  the 
action  of  heated  air  upon  the  sulphide  thus ; — 

Reduction  oj  Mercury  from  Cinnabar  I*;/  Air: — 
HgS  +  ii.  =  Hg  +  SO,  +  (69-2-19-8)  beat-units. 

Heat  evolved  =  49"  1  units. 

This  reaction  takes  place  easily  because  it  i~  strongly 
exothermic. 

The  Smelting  of  Galena. — A  series  of  four  equations  is 
necessary  to  explain  the  process:  — 

(1.)  First  Process. —  The  Roasting  of  Galena  to  Lead 
Oxidi  :— 

1'liS  +  :i  i  i       I'M  I  +  SO    t  l  51   •   69-2-  17-8)  heat-units. 
Heal  evolved      n>2- 1  units. 

12.)  Second  Process.  —  The  Reduction  of  Galena  by 
means  of  Lead  Oxide  ■• — 

2PbO  +  1'liS      :i  l'li  -  SO,  +  (69-2-51  x  2-17-8). 
Heal  absorbed  =  jo-o  units. 

This  reaction  being  endothcrmic  an  amount  of  extraneous 
heat  tnust  be  applied  equal  to  50-6  units.  Hence  the 
necessity  foi  acreasing  the  temperature  of  the  furnace  at 
tliis  stage  of  the  process, 

Bui  a  third  and  a  fourth  change  art-  effective  in  lead 
smelting :  — 

/  fit   /,',,'  tting  of  Galena  to  Lead  Sulphate  : — 

PbS      20        PbS04  +  (214-17-8)  heat-units. 
Heat  evolved   ■    19G*S  units 

(4.)  '/'In  Reduction  oj  Galena  by  Means  o)  Lead 
Sulphate:— 

PbS  +  PbS04      2  Pb  +  2  SO, +  (138    I   -214  —  17-8")  heat- 
units. 

1 1,  it    i!i-iii1iii1    -   127  units. 

'l'li i-  change  being  very  strongly  endothermic  requires  a 
grcal  increase  of  ti  tnperature. 

In  conclusion  the  author  draws  attention  t"  the  va 
these  figures  in  cli  nl\  defining  the  various  furnace  opera- 
'..I  showing  tin-  difficulties  surrounding  the  solution  of 

various  problems  which  have  led  to  a  waste  of  ti and 

iimni  \  on  unattainable  objects.— O.  11 


On  Crystallised  Ferro-manganese.    !'•  Rathke.    Ann.  260, 
:t:i2. 

Is  examining  a  number  of  samples  of  Ferro-manganese 
containing  varying  amounts  of  manganese,  the  author  has 
observed  thai  thus,,  containing  the  smallest  amount  show 
the  leal'  "ii;  in  the  samples  containing 

about  2i  percent,  the  crystals  are  smaller  and   mure  like 
flat    prisms;  with   li   per  cent,  they  are   long  Bat   needles. 
tcl  crystals  firs!  appeal  in  the  samples  containing  72 
ni  .  and    thej    contain    more    mauganese  than  the 
remainder  of  the  sampli  at.     Similarly 

the  crystals  of  the  samples  containing  82  per  cent,  contain 
s2-.'i  per  cent,  of  manganese.  As  these  crystals  appear  to 
In-  definite  chemical  combinations,  il  appeared  t"  tin-  anil. or 
that  the  relation  of  the  carbon  to  the  metal  in  them  would 
throw  some  light  on  the  condition  of  the  carbon  in  white 
nun,  which  may  either  consist  of  a  compound  ol  the  whole 
ni  tin-  iron  ami  carbon  or  a  mixture  ol  a  carbide  "i  iron  and 
pure  iron. 

rhe  crystals  were  analysed  bj  combustion  ol  the  carbon 
ami  subsequent  determination  of  the  Bilicon,  iron,  nun 


and  phosphorus  in  the  usual  way.  The  crystals  were  found 
to  contain  more  carbon  than  the  hulk  of  tin-  sample, and 
those  crystals  containing  most  manganese  also  contained 
most  carbon.  The  following  are  the  results  of  analyses  oi 
the  crystals:  — 

C 7-5                 7i  i;  i: 

Si  0-1S  0-15  I  U 

Fe '.'  is  17-0  47-IH 

Mn 82"46  7,  ::t  H'm 

P 0-10  ni-;  o-oo 

I  wo  analyses  of  hulk  samples  were: — 

C 8*00  B-8S 

81    009  li  (i-.i 

IV 1J    nil 

Mn gl-H  OS'50 

1' a  -:;.i  ni.-, 

1  lie  author  hopes  to  further  investigate  this  subject 

—A.  1..  S. 


The  Method  if  //nut,  Douglas,  and  Bauchfbr  Extracting 
Copper.   Vv\  Stahl.    Berg.  u.  battenm.  Zeit.  1891,50,  18. 

Om.s  containing  4-68 — 5-88  per  cent,  of  copper,  on  treat- 
ment by  the  Hunt.  Douglas,  or  Haucb  process  were  only 
deprived  of  2  i>2 — 3-86  percent.     The  reasons  for  this  bad 

result  are    the    BDOngy  state   of    the   ore,  difficult  filtration  in 

consequence  of  fa  rio  oxide  separating  out,  presence  of  much 
manganese  (4—6  per  cent.),  the  chloride  of  which  only 
seems  to  react  with  oxides  oi  copper  in  presence  of  plenty 
of  oxygen. — A.  1!. 


On  the  Presena   of  Native  Wichel  in  the   Gravels  of  a 
Torrent.     A.  Sella.     Compt.  Rend.  112,  171— 178. 

I  In  examining  auriferous  gravels  from  the  Elvo  torrent  near 
Biella  (Piemont)  the  author  found  some  metallic  grains, 
soft  and  strongly  magnetic,  and  resembling  grains  of  native 

platinum.     Hardly  more  than  a  decigran :  of  the  substance 

was  collected,  and  analyses  give  the  following  results: — 

Per  '  .ni. 
Nickel  (containing cobalt)  '■>'• 

In. ii    M-H 

lOi-g 

This  corresponds  neatly  to  the  formula  Ni,Fe.  The 
specific  gravity  was  about  7s.  The  particles  maj  have  had 
a  meteoric  origin.—  6.  II.  H. 


PATENTS. 


Improvement:.  In  /Vmv.vfc.i  fur  Smrliimj  mid  Treating  Tin 

Ores,   Slags,   Slimes,  and   Furnace   Dfbris  containing 

Tin  and  other   Products,  and  in    Apparatus  therefor, 

A.  J.  Campion,  Margate,      Bng.  Pat.  2057,  February  7, 

1890.     -i./. 

\  iiiimii   i*  used  termed  the  " Facile  "  and   is  similar  to 

an    ordinary  cupola   furnace  used  for  melting  cast  iron, 

but  is  without  blower  or  artificial  air-blast.     The  shaft  or 

linih   ol  the   furnace   maj   vary   in    size  according   to   the 

material  to  be  melted.     Above  the  hearth  or  well   of  the 

.  which  i-  |  ro\  iiled  with  a  tap  hole, six  or  nine  conical 

holes  are  made  in  the  sides  of  the  furnace,  on  a  level  with 

the   fuel  /one.  which  communicate  with  the  interior,     I  '  • 

ton  ol  the  furnace  is  olosed  bj  a  conical  cap  connected  with 

a  hollow  line  leading  into  the  chamber  of  a  chimnej    -halt 

of  considerable  interior  dimensions,  constructed  to  retain 
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metallic  particles  which  may  be  carried  over  through  the 
Hue.  The  interior  of  the  hollow  cap  anil  flue  leading  to  the 
chamber  of  the  shaft  is  provided  with  one  or  more  pipes, 
through  which  jets  of  steam  at  high  pressure  are  passed. 
This  causes  a  vacuum  and  suction  draught  through  the  holes 
above  mentioned  near  the  bottom  of  the  furnace  sufficient 
for  all  the  purposes  of  combustion  and  smelting. 

The  charging  hole  is  below  the  conical  cap  and  hollow 
flue,  and  is  fitted  with  an  air-tight  door,  which  is  only 
opened  when  fresh  charges  of  fuel  and  material  have  to  be 
lidded.  When  slag,  slimes,  or  other  furnace  debris  contain- 
ing a  percentage  of  from  5  to  22  per  cent,  of  tin  combined 
with  silicates  and  oxides  of  iron  and  other  metals  have  to 
be  smelted,  these  arc  heated  in  the  furnace  with  alkali 
waste,  the  quantity  being  twice  that  of  tank  waste  to  the 
total  iron  and  siliea  in  the  slag  or  debris.  The  action  of 
this  flux  is  to  separate  the  oxide  of  iron  by  its  combina- 
tion with  the  sulphur  in  the  waste,  the  lime  being  free  to 
combine  with  the  silica  and  alumina,  which,  together  with  a 
small  portion  of  soda  in  the  waste,  form  a  fusible  slag.  The 
oxide  of  tin  is  liberated,  is  reduced  by  the  fuel,  and  finally 
collects  in  the  well  of  the  furnace.  Should  the  proportion 
of  silica  in  the  slags  or  debris  be  very  large  (exceeding  40 
per  cent.),  the  patentee  prefers  to  use  a  flux  of  lime  slaked 
with  a  saturated  solution  of  sodium  sulphate  or  carbonate 
in  the  proportion  of  one  of  "  soda-lime  "  prepared  in  this 
way  to  one  of  silica.  When  the  debris  is  in  a  fine  state  of 
division  it  is  mixed  with  the  flux  and  pressed  into  briquettes, 
dried  and  smelted.  If  the  metal  running  from  the  furnace 
is  hard  by  reason  of  the  presence  of  foreign  substances,  it  is 
fused  in  a  small  "  Facile  "  furnace  with  iron  oxide,  iron  ore, 
or  scale.  This  removes  sulphur.  For  the  removal  of 
tungsten,  nickel,  cobalt,  or  other  oxidisable  metals,  it  is 
fused  in  the  same  furnace  with  nitrate  of  soda  or  oxide  of 
manganese  or  both. 

If  gold,  silver,  or  the  platinum  group  of  metals  be  present, 
the  dross  should  be  smelted  in  a  small  "  Facile  "  furnace 
with  litharge  or  metallic  lead  in  proportion  of  from  one-half 
to  an  equal  weight  of  the  dross  or  skimmings  containing 
the  precious  metals.  When  it  is  desirable  to  separate  tin 
from  slags  containing  tin  to  form  a  solder,  the  slag  is  melted 
in  any  furnace  and  lead  is  added,  the  proportion  of  the 
latter  being  from  one-third  to  one-half  by  weight  of  the  tin 
left  in  the  slag. — J.  B.  C. 


Improvements  in  the  Manufacture  of  Sicel  or  Iron.     .1.  H. 

Darby,  Bryinbo.  Fug.  Pat.  4030,  March  14,  1890.  4rf. 
I.N  Fng.  Pat.  418  of  1888  and  Eng.  Pat.  20,586  of  1889 
(this  Journal,  1890,  1134)  a  process  is  described  by  the 
present  patentee  whereby  molten  steel  or  iron  is  filtered 
through  a  layer  of  carbonaceous  material,  the  carbon  being 
dissolved  or  taken  up  by  the  metal,  the  carburised  metal 
being  run  into  a  second  ladle  or  cast  direct  into  the 
moulds.  Where  the  plant  does  not  admit  of  this  process 
the  charcoal,  gas  carbon,  or  other  carbonaceous  matter  to 
be  used,  is  thoroughly  dried  and  a  measured  quantity 
introduced  by  means  of  a  shovel  spout  or  other  suitable 
apparatus  into  the  casting  ladle,  if  possible  below  the  point 
where  the  stream  of  metal  flows  from  the  spout  of  the  open- 
hearth  furnace  or  the  Bessemer  converter,  or  the  carbon 
may  he  enclosed  in  a  case  of  thin  sheet  iron  or  other  materia] 
and  be  thrown  into  the  metal,  where  it  will  dissolve.  The 
proportions  of  the  carbonaceous  matter  required  will  vary 
with  the  different  grades  of  metal.  The  patentee  finds  that 
"  100  lb.  of  carbon  added  to  a  ladle  holding  about  10  tons 
of  metal  gives  excellent  results  for  5  :  ,  carbon  steel." 

—J.  B.  C. 


The  Application  of  Anthracite  Gas  to  Metallurgical  and 
other  Furnaces,  and  Arrangements  connected  therewith. 
T.    D.    Rock,    London.       Eng.    Pat.    6256,    April    24, 
1890.     Sd. 
Thk  object  of  the  invention  is  to  render  it  possible  to  apply 
producer-gas    made   entirely   from    anthracite   coal   to   re- 
generative steel-furnaces  and  to  improve  the  conditions  of 
application  of  such  gas  to  metallurgical  furnaces  in  general. 


An  important  feature  of  the  invention  consists  in  providing 
for  the  supply  of  the  anthracite  gas  ta  a  furnace  at  a  fixed, 
predetermined  and  carefully  ascertained  pressure,  (las- 
holders,  pressure  gauges,  and  indicators  are  used,  whereby 
any  required  pressure  may  be  maintained.  It  is  necessary 
also  that  the  supply  of  air  should  be  carefully  regulated, 
and  the  author  introduces  a  convenient  method  for  testing 
the  gas  with  this  object. 

An  arrangement  of  plant  is  outlined  consisting  of  pro- 
ducer-gas holder  and  regenerative  furnace.  The  regenerative 
furnace  may  be  of  ordinary  construction,  except  that  suitable 
means  (valve  with  chain  and  weighted  lever)  arc  provided 
for  the  introduction  of  materials,  solid  or  liquid,  for  testing 
the  flame.  The  author  tests  the  flame  at  the  entrance  and 
exit  to  the  furnace.  If  the  testing  material,  when  applied 
to  the  entrance  of  the  furnace,  is  not  consumed  without 
smoke,  as  observed  through  sight-holes,  then  more  and  more 
air  must  be  admitted  with  the  gas  until  such  testing  material 
is  just  consumed  without  producing  smoke.  If  an  excessive 
supply  of  air  is  being  admitted,  then  the  escaping  gases  will 
contain  a  greater  or  less  amount  of  unconsumed  air,  which 
can  readily  be  detected  by  the  introduction  of  testing 
materials  at  the  exit. — J.  B.  C. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

An  Oxide  of  Gold.     W.  Hampe.     Chem  Zeit.  14,  177s. 
See  under  XXIII.,  page  485. 


Silver  Peroxide.  W.  Hampe.     Chem.  Zeit.  14,  1779—1780. 
See  under  XXIII.,  page  485. 


lliipfner's   Electrolytic   Process  for  obtaining  Copper  and 

Silver   direct   from  their   Ores.     Dingl.    Polyt.    J.    279, 

162-163. 
Ix   Hopfner's  process  a  bath  is  used  divided  by  diaphragms 
into  two  or  more  compartments.     One  division  contains  the 
electrolytically  insoluble  anodes,  the  second  the  cathodes  of 
copper  plate. 

A  double  salt  of  cuprous  chloride  and  halogen  salt  circu- 
lates round  the  anodes  and  a  similar  solution  passes  the 
cathodes.  On  the  latter  metallic  copper  is  deposited  at  the 
rate  of  2-36  grms.  per  ampere-hour,  that  is  double  the 
quantity  of  metal  when  compared  with  the  use  of  cupric 
salt.  In  case  no  cuprous  chloride  were  present  free  chlorine 
would  form  at  the  anode  and  an  electro-motive  force  of  1*8 
volt  would  be  required.  The  chlorine  combines,  however, 
with  cuprous  chloride  to  form  cupric  chloride  equivalent  to 
1  volt.  The  electrolysis  can  therefore  take  place  with  an 
E.M  F.  of  0-8  volt. 

By  determining  the  heat  of  formation  of  cuprous  and 
cupric  chloride,  the  author  shows  that  theoretically  the 
electrolysis  begins  with  the  consumption  of  0- 13  volt.  The 
liquid  as  it  flows  past  the  cathodes  gradually  gives  up  its 
copper  and  is  used  again.  The  anode  liquors  retain  their 
supply  of  copper.  The  copper  is,  however,  present  as 
cupric  and  not  cuprous  chloride.  The  latter  leaves  the 
bath  in  a  continuous  stream.  This  solution  is  employed 
for  extracting  copper  from  powdered  copper  and  silver 
ores  in  special  leaching  vessels.  Sulphide  ores  give  the 
following  reaction — 

CuCls  +  CuS  =  S  +  CuXh 
The    solution  of   cuprous  salt   is   regenerated,  hut  it  is 
twice  as    concentrated    as  previously.     To   bring  it  to  its 
normal  condition  of    concentration,   it  is  diluted    with  the 
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waste  liquors  from  the  cathodes.     This  regenerated  solution 
may  he  utilised  as  before,  and   tin  therefore  a 

continuous  one. 

This  process  i-  only  disturbed  by  the  presence  of  small 
quantities  of  iron,  arsenic,  antimony,  bismuth,  Sec.,  which 
pass  into  solution  in  place  of  copper. 

These  impurities  most  nol  be  allowed  to  deposit  with  the 
copper,  and  the  presence  of  iron  materially  affects  the 
solvent  action  of  the  coppei  Bait  on  the  ore.  These 
impurities  can,  however,  be  easily  eliminated  by  precipitation 
with  copper  oxide.  The-  silver,  if  present,  i-  deposited  tirst. 
The  resulting  copper  is  chemically  pure.  The  advantages 
hi  the  process  are  that:  1.  By  electrolysing  a  solution  of 
cuprous  chloride  the  amount  of  copper  deposited  is  twice  that 
which  would  be  deposited  from  a  solution  of  copper  sulphate 
with  the  Bame  current  -i.  The  alkaline  ami  earthy  alkaliue 
chlorides  have-  such  a  solvent  action  on  cuprous  chloride 
that  m,1  i  it  ions  free  from  iron  can  lie  employed,  which  can  not 
be  attained  with  sulphate,  .'s.  Pure  copper  may  be  derived 
from  the  most  impure  ores  and  from  silver  ores,  silvoi  maj 
be  deposited  at  the  same  time.  With  one  horse-power 
ll  kilns,  of  copper  may  be  deposited  in  -l  hours.  If  the 
work  of  the  necessary  pumps  and  the  mechanical  agitation 
nt  the  liquor  be  included  and  reckoned  at  one  quarter,  and 
the  electro-dynamic  power  at  three-quarters  of  the  total 
accessary  work,  with  30  kilos,  of  coal,  .'':'  kilos,  of  copper 
may  be  obtained,  a  result  never  yet  reached,  and  one  which 
permits  of  the  utilisation  of  the  poorest  ores. 

The  process  is  particularly  applicable  to  the  working  of 
copper  ore-  such  as  are  found  in  Spain  and  Chili,  where 
fuel  is  dear.— J.  is.  C. 


Electro-Metallurgy  of  Aluminium.     A.  Minet.     Compt. 

Bj  n.l.  112,  231—288. 

Tut:   author   has   introduced    certain    alterations    into   the 

met hoil  previously  used  by  him  (this  Journal,  1890,  520),  for 

obtaining  aluminium  by  electrolysis.     The  effect  of  these 

improvements    ha-   bei  o    in    diminish    the    differe i 

potential  required  ami  to  increase  the  yield,  so  that  :;.'  prms 
ni'   metal  are  now  obtained  by   an  expenditure  "t  energ} 

equivalent  to  one  horse-power-hour,     ill horse-power  " 

referred  to  by  the  author  is  the  French  clu  val  -i up,  ,ir. 
which  i~  les<  by  about  l"8  per  cent,  than  the  English 
horse  power.)  The  hath  used  is  made  up  in  the  same  way 
as  before.  The  val  is  a  casting  "I  the  same  form  as  that 
previously  employed,  but  its  dimensions  are  smaller  and 
the  arrangement  of  the  i  li  ctrodes  is  altered.  The  inside  of 
the  val  is  lined  with  a  lay*  r  of  agglomerated  carbon,  which 
as  the  negative  electrode.  The  aluminium  is  deposited 
on  this  lining,  and  collects  at  the  bottom  of  the  vessel. 
The  apparatus  can  be  us  d  continuously  for  a  period 
varying  from  20  to  30  days.  The  following  are  the  details 
nf  a  day's  work  with  a  BiDgle  vat  (one  of  three  arranged  in 
I  :  — 

Demit-  ol    current   (per  squan  \i   the  positive 

pole     "  ■  the  negative  polo  0"5 

Tom]  ■  ■  120  . 

Dural if  Hn  expuri nt,  i 

si  i'.  ngl  li  ol  curi  'in .  i        i  .' am|  i 

oight,  \\       Ct      0'84      11,22  isTins. 
Weight  obi  i  -us. 

ncv  el  R.vatom  w.  terms  el'  > 
quantity  of  electricity  used      I       u      o»  per  cents. 
Minimum  electro-motivi  *..lts. 

Resist t  ill.' .  loctrolyti    r     0*0017  ohm. 

iiee  nf  potential  at  tin-  eta  trod      I  Or      1*55 

Power  employi  d,  I'      _     =  0*21  -rer. 

iditura  ef  energy      r  t     -»i  borse-power-h -. 

Weight  of  metal  obtained  per  hone-power-l r      SVSgraiB. 

lituro  ei  energ]   per  kilognunme  of  aluminium  obtained 
i  a  I o-powor-hours. 

These  results  are   an  improvement  mi   those  previously 
obtained,  and  the  manipulations  ire  also  »iru] 

W  In  a     ' ni'  rcial    alumina     l-    Used    ami     trait 

I  "'Hi      into     aluniinii '\\  tin. .ride     (without     previous 


purification)  for  feeding  the  hath,  the  metal  obtained 
contains  from  1'  to  :i  per  cent,  of  impurities,  mainly  silicon  : 
the  proportion  of  iron  is  only  n  i;  to  "  S  percent.  As 
usual,  tin-  aluminium  can  he  hammered  and  worked  cold. 
With  products  free  from   silicon,  the    richness  of  the  metal 

rises  to  'J9  per  cent.    The  author  believes  that  the  necessary 

difference  of  potential  may  he  further  reduced  to  I  volts 
(independently  of  the  current  strength).  With  this  diffe- 
rence of  potential,  the  sodium  chloride  (which  forms  G5  per 
cent,  of  the  hath)  would  no  longer  he  decomposed,  for  the 
electro-motive  force  required  for  its  decomposition  is 
435  volts;  consequently  the  yield  (or  efficiency)  would 
risi  to  70  per  cent.  The  outstanding  loss  of  BO  per  cent. 
appears  to  he  mainly  due  to  the  action  of  the  nascent 
aluminium,  which  probably  attack-  the  fluoride  and  forms  a 
sub-fluoride.  In  fact,  the  yield  increases  when  the  pro- 
portion of  fluoride  in  the  hath  i-  diminished  by  dilution. 
The  losses  are  greatly  diminished,  and  the  yield  ncarly 
reaches  the  theoretical  amount  when  the  apparatus  is  used 
tor  obtaining  alloys  of  aluminium,  In  this  case  the  inside 
lining  of  the  vat  is  dispensed  with.  The  vat  itself  is  made 
of  one  of  the  metals  forming  tin-  alloy,  and  the  aluminium 
in  the  nascent  state  unites  with  it.  —  ll.  E.  .1. 


The  Atlas  Accumulator.  Elect.  I  lev.  28,  207—208,  and 
Electrician,  26,  484. 
Tiik  Atlas  accumulator  is  the  joint  work  of  ('.  Bering, 
Ahakanowicz,  D'Aisouial,  and  I'ieou.  In  appearance  it  is 
somewhat  similar  to  Volta's  original  pile,  the  perforated 
plates  being  laid  horizontally  and  built  up  in  the  form  of  a 
tower.  The  pile  of  plates  i-  enclosed  in  a  vessel  containing 
the  dilute  sulphuric  acid,  so  that  the  mechanical  principle  of 
construction  ma]  he  said  to  he  a  compromise  between  that 
of  the  pile  and  thai  of  the  ordinal-]  battery.  The  plates  arc 
of  porous  had  ami  of  peroxide  of   lead    respectively,  the 

positive  being  separated  fr the  negative  plates  by  sheets 

ot  perforated  celluloid  or  india-rohber.  Between  and  in 
contact  with  each  pair  of  positive  plates  is  a  sheet  of  had 
which  is  provided  with  a  kind  of  lug  clamped  between  two 
screws  working  on  the  thread  of  a  rod  of  antimony  lead 
alloy    which  forms  the  positi\e  pole  of  the  accumulator,  and 

is  provided  at  its  upper  end  with  a  screw  clamp  for  attaching 

the  wire.  The  screw-  on  the  rod  of  antimony  and  lead  alloy 
are  free    In    e\p.ilnl    in   every  direction.      Similarly,  between 

each  pair  of  negative  plates  is  a  sheet   of  lead  similarly 

connected  with  a  second   ""1  which  form-  the  QegStive    pole. 

The    chief    advantage    claimed    is    specific    lightness,    so 

important  for  traction  work.  Other  advantages  are  that 
the    plate-    cannot     buckle    and    that    the]     can    readily    he 

examined,  and  when  necessary  removed,  The  following 
data  relating  to  this  accumulator  are  given: — 

<  opacity  per  Hi.  of  plate 0  unpen  hours. 

Discharging  current 7  toOamparospor  lb.ofpl 

1' njions  of  a  ISO-ampere-hour  cell    81  >  :;  x  18  inches. 

M.  Picon  hold-  that  accumulators  should  be  charged  at  a 

i. nit    potential    of    2'8  VOlts    per    cell    ili-tead     of    with 

mt  current.  Bj  adopting  the  former  plan  the  charging 
is  done  more  quickly  :  thus  :;  hour-  instead  of  6j  were  taken 
to  charge  a  Gadol  accumulator  to  within  17  per  cent,  of 
maximum.      The   > stanl   current    method   also   requires 

toward-   the  end    of    the    operation  a  higher  potential.      I'or 

charging  at  constant  potential  a  shunt  dynamo  is  used. 

—  V.  ('. 
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XII.-FATS,   OILS,   AND  SOAP 
MANUFACTURE. 

Researches    on     Turkey-lied    Oil.       Scheurer-Kestner. 
Compt.  Rend.  112,  158—160  and  395—397. 

In  view  of  the  uncertainty  which  still  attaches  to  the 
theories  regarding  the  composition  and  essential  properties 
of  Turkey-red  oil.  the  author  gives  in  these  two  papers  a 
summary  of  the  conclusions  which  his  work  on  this  subject 
lias  led  him  to  adopt.  These  refer  exclusively  to  the 
product  derived  from  castor  oil  hy  the  action  of  mono- 
hydrated  sulphuric  acid.  The  complex  mixture  of  fatty 
acids  forming  Turkey-red  oil  contains  a  very  large  propor- 
tion of  sulphoricinoleic  acid,  in  which  the  sulpho  group  is 
joined  to  an  atom  of  oxygen  and  not  to  a  carbon  atom. 
This  is  in  agreement  with  the  views  of  Benedikt  and  Ulzer 
as  opposed  to  Muller-Jacobs  (see  this  Journal,  1885,  115; 
1886,  452;  and  1887,  543).  The  other  fatty  acids 
present  are  regarded  by  the  author,  as  well  as  by  Juillard, 
as  a  mixture  of  polymerides  of  ricinoleic  acid,  but  the 
author  differs  from  Juillard  as  to  the  extent  of  the  con- 
densation and  objects  to  that  chemist's  employment  of 
sodium  chloride  for  salting  out  the  fatty  acids  on  account 
of  the  greater  polymerising  effect  of  the  hydrochloric  acid 
set  free.  In  this  respect  the  use  of  sodium  sulphate  is  more 
to  be  recommended  and  at  the  same  time  the  application  of 
heat  is  to  be  avoided.  Guided  by  these  considerations,  the 
author's  researches  have  lead  to  the  following  results : 
Turkey-red  oil  consists  of  sulphoricinoleic  acid,  which  is 
stable  at  the  ordinary  temperature,  together  with  mouo- 
and  diricinoleie  acids,  as  shown  by  determinations  of  the 
molecular  weight  by  Raoult's  method  of  solution  of  the 
substance  in  acetic  acid ;  the  sulphonated  fatty  acid  is 
hydrated,  and  in  that  state  is  stable ;  it  loses  its  water 
completely  at  120^,  and  becomes  insoluble  by  splitting  up 
into  sulphuric  acid  and  fatty  acid.  From  a  tinctorial  point 
of  view,  the  author  notices  that  it  is  the  sulphonated  fatty 
acid  which  tends  to  produce  yellow  shades  of  alizarine, 
whilst  the  polymerised  fatty  acids  are  favourable  to  the  blue 
shades. 

A  separation  of  the  acids  of  Turkey-red  oil  may  be 
effected  by  shaking  with  a  mixture  of  water  and  ether, 
when  the  fatty  acids  are  taken  up  by  the  ether  and  the 
sulphonated  fatty  acid  is  retained  by  the  water,  from  which 
it  may  be  separated  by  salting  out  with  a  solution  of  sodium 
sulphate.  The  proportions  of  the  two  kinds  of  acids  vary 
even  when  produced  under  apparently  identical  conditions. 
The  solubility  of  Turkey-red  oil  in  water  is  due  to  the 
presence  of  the  sulphonated  acid,  which  is  therefore  the 
important  factor  to  its  solubility.  The  fluorescence  always 
exhibited  by  Turkey-red  oil  is  due  to  the  nou-sulphonated 
acids.  Polymerisation  occurs  to  a  larger  extent  in  the 
nou-sulphonated  acids,  which  gave  a  molecular  weight  of 
172  as  against  402  given  by  the  sulphonated  fatty  acids 
obtained  in  the  same  experiment.  (The  molecular  weight 
of  the  normal  acid  is  298.)  Sulphoricinoleic  acid  as 
precipitated  from  aqueous  solution  by  sodium  sulphate 
forms  a  syrupy  hydrate,  and  constitutes  about  40  to  50  per 
cent,  of  the  most  soluble  kind  of  Turkey-red  oil.  Its 
composition  approaches  that  of  diricinosulphonic  acid, 
(Ci;H32).>  -  CO.,H  -  CO.,  -  O  -  SO.,,  OH.  The  two  main 
constituents  of  Turkey-red  oil  may  be  determined  volu- 
mctrically  by  the  use  of  litmus  and  phenolphthale'in  as 
indicators  successively.  Ammonia  should  be  the  titrating 
solution  and  the  volumes  of  water  present  should  be  about 
the  same  in  all  eases  in  order  to  obtain  comparable  results. 
Litmus  becomes  blue  when  the  sulphonated  acids  are 
neutralised,  whilst  phenolphthalein  is  reddened  only  when 
all  the  fatty  acids  present  have  been  neutralised.  Con- 
sidering the  influence  of  the  proportions  of  the  two  kinds 
of  fatty  acids  on  the  solubility  of  Turkey-red  oil  and  on  the 
shade  obtained  with  alizarine  in  the  subsequent  dyeing, 
this  method  of  titration  may  have  considerable  practical 
value.  A  similar  product  results  from  the  action  of 
sulphuric  acid  on  castor  oil  or  on  normal  ricinoleic  acid. 

— G.  II.  I?. 


PATENTS. 

New  or  Improved  Soft  Soap  and  Method  of  Manufac- 
turing the  same.  M.  Williams,  Liverpool.  Eng.  Pat. 
3503,  March  5,  1890.     -id. 

To  6  parts  of  soda  soap  the  patentee  adds  8  parts  of 
potash  soap,  25 — 35  parts  of  water,  and  6  parts  of  ordinary 
strong  solution  of  silicate  of  soda  or  potash,  the  mixture 
being  thoroughly  mixed  and  boiled.  The  amount  of  water 
to  he  added  depends  on  the  required  consistency  of  the  soap. 

— K.  E.  M. 


An  Apparatus  for  Straining  or  Filtering  Oil  used  for  the 
Purposes  of  Lubrication.  T.  Walton  and  C.  C.  Walton, 
Rochdale.     Eng.  Pat.  4491,  March  22,  1890.     6<f. 

The  specification  relates  to  the  treatment  of  oil  in  a  hollow 
vessel  of  suitable  form  provided  with  a  number  of  sieves, 
the  whole  being  placed  in  a  second  vessel  provided  with 
outlets  for  separated  oil  and  water. — K.  E.  M. 


A  New  and  Improved  Lanolin  Compound  and  Process  for 
Preparing  and  Utilising  the  same,  especially  applicable 
to  the  Preparation  of  Lubricants.  W.  P.  Thompson, 
Liverpool.  From  R.  Krause,  Wittenberge,  Prussia. 
Eng.  Pat.  5229,  April  3,  1890.     id. 

Thb  soap  formed  by  treating  wool-grease  with  alkaline  lye 
is  dissolved  in  water  and  filtered.  To  this  a  solution  of 
alum  or  other  alumina  salt  is  added,  whereby  a  brown 
precipitate  is  formed,  which  is  called  "  alumiuium-lanolate." 
With  this  substance,  when  dried,  lubricating  oils  of  any 
viscosity  may  be  produced  by  dissolving  it  in  any  fluid 
mineral  oil.  If  dissolved  in  a  small  quantity  of  mineral  oil 
a  gelatinous  substance  is  obtained  which  may  with  advantage 
he  mixed  with  india-rubber  or  gutta-percha.  Solvents  for 
india-rubber  are  said  to  be  also  solvents  for  "  aluminium- 
kinolate."  In  textile  industries  this  substance  may  also 
lie  used  as  a  scouring  agent. — K.  E.  M. 


An    Improved    Manufacture    of    Soap.        C.    A.    Serrc, 

Leytonstone.  Eng.  Pat.  7019,  May  6,  1890.  id. 
With  dried  soap,  preferably  olive-oil  soap,  powdered  talc 
or  pumice  stone  or  silica  is  incorporated.  This  mixture  is 
re-ground  with  olive  oil  containing  perfume  so  that  the 
particles  of  soap  becoming  covered  with  a  film  of  oil  lose 
their  tendency  to  clog  under  the  influence  of  atmospheric 
moisture. — K.  E.  M. 


Process  and  Apparatus  for  Smelting  Margarine,  Tallow, 
or  other  Crude  Fatty  Substances  by  Means  of  Hot  Air. 
P.  Wild,  Berlin,  Germany.  Eng.  Pat.  19,960,  December  6, 
1890.     llrf. 

Tins  invention  relates  to  the  rendering  of  fats  by  means  of 
hot  air  and  cannot  be  adequately  understood  without 
reference  to  the  numerous  drawings  accompanying  the 
specification. — K.  E.  M. 


Improvements  in  the  Naphtha  Process  of  Extracting  Oils. 

J.    W.  Evans,   Cleveland,   U.S.A.      Eng.    Pat.    21,196, 

December  10,  1890.  %d. 
The  "  naphtha  process  "  of  extracting  oil  from  crushed  seed 
is  carried  out  in  a  percolator.  After  drawing  off  the 
solution  of  oil  in  naphtha  which  separates  from  the  meal  by 
gravity,  steam  is  introduced.  This  volatilises  the  naphtha 
which  is  drawn  off  at  the  top  of  the  percolator.  In  order  to 
facilitate  the  volatilisation  of  the  naphtha,  and  at  the  same 
time  to  remove  the  residual  oil,  the  presence  of  which  is 
objectionable  in  the  meal  when  used  for  cattle  food,  the 
inventor    introduces    steam     in     several    places    into     the 
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lolator  and  draws  off  the  naphtha  vapours  from  the 
top  and  bottom;  the  vapours  escaping  at  the  bottom 
carrying  with  them  the  residuum  of  oil. — K    ]■'..  M. 


An  Improved  Filter  for  Oil  and  other  Liquids. 
C.  A.  Koellner,  Neumuhlen,  Germany.  Eng.  Pat.  474, 
January  1".  1891.     r,,l. 

Thf  patentee  claims  the  u-c  of  filtering  apparatus  in  which 
tin-  liquid  xi*  be  filtered  passes  through  filter-beds  sideways 
or  upwards  and  then  downwards;  also  an  anangement  hy 
which  the  filtering  process  may  be  observed  from  outside, 
ami  the  porositj  of  the  filtering  material  regulated.—  K.  K.  M. 


XIII— PAINTS.  PiaMENTS.  VAENISHES. 
AND  RESINS. 

PATENTS. 

Inijuniiin,  nh  hi  tin  I'riires.i  i  if  null  Apparatus  for  Pro- 
ducing Ferro-ferric  and  Ferric  Oxides.  A  Crossley, 
Pontypool,  and  J.  W.  Jones,  Manchester.  Eng.  Pat. 
891  l,  June  B,  1890.     Sd. 

'Ini  -alts  nt  iron,  ,\r.,  are  heated  in  retorts  of  special 
construction,  fully  described  and  illustrated  in  the  specifi- 
cation,and  hot  or  cold  air,  or  Bteam,  is  » It ;i \%n  over  tliL- 
surface  of  the  powder  by  exhausting  apparatus  of  any 
suitable  kind. — K.  (i.  ('. 


Improvements  in  th  Manufacture  of  Paints.  \V.  A.  Hall, 
Mellows  falls,  U.S.A.  Kng.  Pat.  16,786,  October  21, 
1890.     id. 

Tuts   invention    relates  to   the  manufacture   of    what    are 
termed"  water-paints,"  the  material,  which  contains  no  oil, 

and    does    not    scale   of!    or   crack,    being    c posed    of 

"  hydrous  silicate  of  magnesia,"  dextrin,  gypsum,  carbonate 
of  calcium,  powdered  alum,  and  -alt. —  K.  (I.  ('. 


Improvement  m  the  Preparation  of  Gold  Paint  for  I 

Gilding  ami  the  Like  for  Internal  Decorations. 

James,    ami    I!.    W.    Tennant,    Aberdeen.      Eng. 

ir.'.iss,  November  8,  1890.     til. 

"  Pi  ri    gutta-percfaa  Bteeped  in  benzol  for  'Jl  hours, 

pressed  and  strained,  after  24   hour-  again   strained, 

allowed  to  stand  for  l  l  days,     i  In  tl xpin  of  the  l  I 

the  top  half  to  l»-  taken  oil  and  the  remaining  half  all 
to  settle  for  l<>  hour-,  and  both  upper  halves  mixed  togi 
Aftci  this  benzoline  added  and  Btrained  h  third  time, 
mlil  gold  bronze  and  mix  all  together." — E.  (i.  ('. 
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XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

On   tin    Oxidation   of  Tanning  Materials.      1!.  Jahoda. 
/..-it-,  f.  angew.  Chem.  ls'.n.  104-    105. 

Many  tanning  materials  absorb  oxygen  when  exposed  to 
hi  a  moist  condition.  The  author  has  tested  the 
above  fact  on  some  of  the  mot.'  common  tanning  materials, 
and  hat  compared  the  results  obtained  by  Lowcnthal's  and 
the  gravimetric   methods  before  and   after  exposure  to  the 

air.     The  former  method,  which  depends  on  oxidati is 

most  affected  by  this  change.  Pine  bark  bj  this  method 
showed  a  fulling  off  ot  from  6 '63  to  2*29  per  cent,  of  the 
available  tannin,  whilst  the  same  hark  showed  by  tlu* 
gravimetric,  method  a  decrease  oi  from  it"_'7  to  6*4  per 
cent.  This  decrease  seems  limited  in  extent,  as  while  it 
continned  for   14  days  it  •  1  i •  1    not   further  decrease  when 


•  zposed  for  :in  days.  In  the  above  example  the  final  point 
.'ccins  to  be  2-29,  and  by  the  gravimetric  method  6"59. 
This  decrease  in  the  percentage  is  proportional  to  the 
length  of  time  of  exposure  to  oxidation. 

Oak  bark  and  quebracho  wood  showed  no  change.  Oak 
wood  -how.  il  a  slight  decrease.  The  tanning  material  was 
moistened  with  water  in  a  tla-k  and  oxygen  passed  in  from 
time  to  time,  the  lla-k  being  corked  up  and  allowed  to 
stand.  The  change  i-  without  doubt  due  to  oxidation  of 
the  tannin,  water  assisting  the  anion  by  parting  with 
dissolved  oxygen,  and  at  the  same  time  dissolving  the 
tannin  and  rendering  it  more  oxidisable. 

The  author  appends  a  table  of  some  dozen  results  as 
the  result  of  oxidation  from  S  to  30  days.— D.  A.  S. 


PATENTS. 
The  Preparation  of  Shins.  Kips,  ami  Hides,  by  an   Im- 
provement   in   (At    Process   known  as  "  Unhairing"  or 
■■  Pulling."      V.    II.    Maggs,    Yeovil.      Eng.    Pat.    7509, 
Mai   l  i.'  [890.     id. 

Tuts  invention  consists  in  the  application  of  etude  -ulphide 
of  barium,  containing  soluble  Bulpbides,  mixed  with  slaked 
lime  to  the  unhairing  of  bides,  kip-  and  skins.  The  hides 
or -kin-  are  brushed  with  the  mixture  made  into  a  paste 
with  water.  The  "strength"  of  the  mixture  i-  i 
dependent  on  the  nature  and  condition  of  the  -kins,  kips, 
or  hide-  under  treatment.  For  ordinary  -kins  it  would 
require  about  10  lb.  of  the  barium  sulphide  to  40  lb.  of 
the  slaked  lime.— II.   II. 


Improvements   in    Tanning.    J.  B.  l'ujo-.   Paris,  Prance. 
Kng.  Pat  11,897,  July  21,  1890.     Sd. 

Tins  invention  i-  for  a  quiet  method  of  tanning.  The 
hides  are  first    soaked   and    limed    in  tin-  usual    way  and   are 

then  unbailed,  fleshed  and  "  scudded."  Thej  are  next 
immersed  in  a  dilute  solution  of  oxalic  acid  containing 
10 — 15  grin-,  of  oxalie  acid  to  eaidi  hide.  The  hides  are 
then  removed  from  the  hath  and  worked  on  both  sides, 
after  which  tin  \  are  thoroughly  washed  till  almost  <|uite 
free  from  acidity.  Tiny  are  now  sent  into  tan-liquor 
consisting  of  what  the  inventor  calls  "converted  tannin." 
This  tanning  liquor  i-  prepared  as  follow-.  To  100 kilos, 
of  extract  (oak  or  chestnut,  &c.)  of  25  are  added  Km  litres 
of  clear  water.  15  kilos,  of  commercial  ammonia  are  then 
added   and   the   mixture   thoroughly  agitated  ;  s  kilos,  of 

ordinary    COI leial     sulphuric    aeid    are    next    added    and 

continued   till   complete  mixing  has  taken    place. 
The  hides  or  -km-  prepan  d  as  above  are  treated  first  with 

liquors  ol  " verted  tannin"  of  the  lowest  strength  and 

graduallj  brought  into  stronger  liquors,  till  thej  are  finally 
operated  on  with  the  strongest  liquors  of  i  —5  11.  "It 
may  also  be  Btated  that  this  process  of  converting  tannin 
b\    means  of   an tis  and  sulphuric  arid  i-  suitable  for 

all  tanning  substances,  -neb.  for  examples,  as  oak,  chest  nut, 

sumach, scarlet  oak.  vallonia  ctcsalpina  coriaria,  the  man- 
grove or  mangle,  &c."— B.  II. 


Improvements  in  Machinery  or  Apparatus  for  Fleshing, 
Shaving,  Grounding,  ami  otherwise  Treating  or  Finish' 
ing  Hides  or  Shins,  W.  I!.  Pullman  and  II.  Smith, 
Godalming.     Eng.  Pat.  131,  Jut rj  8,  1891.     I*.  Id. 

Tin-  invention  relate-  to  improvements  in  machinery  for 
performing  upon  green  or  manufactured  or  partly  manu- 
factured hides  ot    skins,  operations  for  the  finishing  of  the 

-aim.  such  a-  g uding,  paring,  fleshing, shaving,  frizzing, 

reducing,  -taking  ami  levelling.  The  specification  is 
unsuitable  for  abstraction,  and  would  be  unintelligible 
without  the  ace panying  drawings. — 11.  II. 
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XTI.-SUGAR,  STARCH,   GUM,  Etc. 

On    Wood-sugar    (Xylose)    and     Wood    Gum    (Xylan). 

E.  W.  Allen  and  15.  Tollens.  Annalen,  260,  289—306. 
Many  vegetable  substances  when  warmed  with  a  hydro- 
chlorie  acid  solution  of  phloroglucinol  yield  a  cherry-red 
colouration,  and  when  distilled  with  dilute  acids  yield  an 
estimable  quantity  of  furfural.  These  two  reactions  are 
characteristic  of  the  pentaglucoses  and  those  bodies  which 
yield  these  sugars  on  hydrolysis. 

Wood  and  other  similar  bodies  when  moistened  with 
phloroglucinol  in  the  cold  yield  the  red  lignin  reaction. 
The  object  of  this  research  was  to  obtain  more  detailed 
knowledge  concerning  the  bodies  which  yield  the  above 
pentaglucose  reaction. 

Xylan  and  Xylose  from  Straw.  —  Straw  is  treated  with 
2  per  cent,  ammonia  and  well  washed;  it  is  then  soaked  in 
4 — 5  per  cent,  soda  for  two  days,  and  the  alkaline  liquor 
separated;  from  this  strong  alcohol  precipitates  a  gum. 
The  gum  is  washed  with  alcohol  acidified  with  hydro- 
chloric acid  until  all  the  soda  is  removed,  the  alcohol 
removed  by  ether  and  the  gum  dried  over  sulphuric  acid. 
Further  similar  treatments  of  the  straw  residue  yield  more 
gum.  The  total  yield  is  16*2  per  cent,  of  the  straw.  The 
gum  gives  the  pentaglucose  reaction  on  warming  with 
phloroglucinol  and  hydrochloric  acid,  but  does  not  give 
the  lignin  reaction.  Xo  indication  was  obtained  of  bodies 
yielding  other  sugars  ou  hydrolysis.  The  gum  contained 
28-3  per  cent,  of  ash,  which  consisted  chiefly  of  silica. 

By  distillation  with  hydrochloric  acid  the  gum  yielded 
11-0 — 192  per  cent,  furfural.  A  solution  of  the  gum 
in  soda  was  levo-rotatory  [a]D  =  —  84' 1.  When 
hydrolysed  with  5  per  cent,  sulphuric  acid,  the  gum 
yielded  7-4  per  cent,  crystallised  xylose. 

Xylose  from  Cherrywood.  —  Although  cherry-tree  gum 
yields  arabinose  on  hydrolysis  yet  the  wood  of  the  same 
tree  when  treated  as  above  yielded  a  gum  which  when 
hydrolysed  produced  xylose.  Shavings  of  the  wood  give 
the  pentaglucose  reactions;  when  distilled  with  hydro- 
chloric acid  the  yield  of  furfurauiide  is  4-8  per  cent. 
The  wood  yielded  12-4  per  cent,  of  gum  and  87 -5  grms. 
of  gum  yield  19*4  grms.  of  xylose. 

Gum  and  Pentaglucose  from  Loofah. — Loofah  consists 
of  the  isolated  vascular  bundles  of  the  fruit  of  Luffa 
ci/lihdrica.  It  gives  both  the  lignin  and  pentaglucose 
reactions.  On  treating  loofah  as  above  5*7  per  cent,  of 
a  gum  was  obtained.  The  gum  gives  the  pentaglucose 
reaction,  but  no  reaction  with  iodine  indicating  starch  or 
cellulose.  When  distilled  with  hydrochloric  acid  it  yields 
25" 8  per  cent,  furfuramide.  Dissolved  in  soda  it  is 
levo-rotatory   [a]D  =  —  69 •  2. 

Arabinose  from  Beetroots.--  A  gum  stated  to  be  identical 
with  arable  acid  has  been  extracted  from  beetroots  by 
milk  of  lime.  Washed  beetroot  slices  give  a  slight  red 
colouration  on  moistening  with  a  hydrochloric  acid  solution 
of  phloroglucinol.  When  treated  with  soda  as  above  10  ■  5  per 
cent,  of  a  gum  was  obtained  containing  14 '6  per  cent,  of 
ash.     This  yielded  arabinose  on  hydrolysis. 

On  Wood  Gum  (Xylan)  and  the  Lignin  Reaction. — The 
lignin  reaction  has  been  used  to  indicate  the  presence  of 
xylose-  or  arabinose-yielding  bodies,  and  has  been  trust- 
worthy. The  authors  have  observed  that  the  reaction  is 
diminished  after  extracting  straw,  &c.  with  soda  as  above, 
and  after  repeated  extractions  disappears.  The  extracted 
wood  gum  does  not,  however,  yield  this  reaction,  it  may 
be  that  the  body  giving  this  reaction  and  extracted  by 
soda  is  soluble  in  alcohol,  and  is  not  precipitated  with 
the  wood  gum.  The  red  colouration  produced  by  heating 
phloroglucinol  and  hydrochloric  acid  when  examined  in 
the  spectroscope  shows  a  baud  in  the  green  between  D  and 
E,  whilst  the  red  colouration  produced  in  the  cold  (lignin 
reaction)  shows  no  such  band.  It  thus  appears  that  the 
two  reactions  have  no  connexion. — A.  1,.  S. 


On  Xylonic  Acid.     E.  W.  Allen  and  B.  Tollens.     Annalen 

260,  306—313. 
Six  grms.  of  xylose  dissolved  in  30  grms.  of  water  were 
oxidised  by  12  grms.  of  bromine  at  the  ordinary  temp,  ra- 
tine for  36  hours.  The  excess  of  bromine  was  removed  by 
heating  the  solution  and  the  hydrobromic  acid  by  silver  and 
lead  carbonate,  the  excess  of  these  metals  being  removed 
by  sulphuretted  hydrogen.  The  filtrate  was  neutralised 
with  calcium  carbonate,  and  as  it  did  not  crystallise  the  lime 
salt  was  precipitated  by  alcohol.  It  contained  10-2  per 
cent,  of  calcium,  calcium  xylonate,  (C-H1,Or,)_,Ca,  contains 
10-8  per  cent,  of  calcium.  The  authors  have  not  been  able 
to  crystallise  this  salt,  nor  have  they  had  more  success  with 
the  zinc  or  silver  salt.  They  have,  however,  crystallised 
strontium  xylonate.  The  air-dried  salt  has  a  composition 
(C5H906)?S2.8|  H20  ;  on  long  exposure  to  the  air  it  loses 
2i  molecules  of  water  and  then  contains  fi  H.,0. 

Xylonic  acid  audits  salts  possess  very  different  properties 
to  arabinonic  acid  and  its  salts,  as  the  calcium  salt  of  the 
latter  crystallises  easily,  and  strontium  arabinonate  crystal- 
lises with  5  HoO.  Strontium  xylonate  is  dextro-rotatory 
[aj„  =  +  12-14°. 

Xylonic  acid  has  not  been  crystallised  ;  the  acid  as  obtained 
by  adding  the  calculated  quantity  of  hydrochloric  acid  to 
strontium  xylonate  is  first  levo-rotatory,  but  this  soon 
changes  to  dextrorotation,  the  constant  value  being 
[a]n  =  4-17-48°.  Strontium  arabinonate  is  dextro-rotatory 
[°]d=  +  1*96°;  arabinonic  acid  prepared  from  the 
strontium  salt  by  adding  the  calculated  quantity  of  hydro- 
chloric acid  is  levo-rotatory,  the  levo-rotation  gradually 
increasing  to  the  constant  value  [a] „  =  —45-86.  It  is  thus 
evident  that  xylonic  acid  and  arabinonic  acid  are  not  identical 
but  isomeric. — A.  L.  S. 


Levosin,  a  New  Proximate  Constituent  of  Cereals. 
C.  Tanret.  Compt.  Bend.  112,  293—29.3. 
Wheat,  rye,  and  barley  contain  a  well  defined  substance 
which  is  hevo-rotatory  and  to  which  therefore  the  name  of 
levosin  has  been  given.  To  isolate  this  new  body  the  ground 
grain  is  extracted  with  50  per  cent,  alcohol,  and  the  extract 
treated  with  two  volumes  of  94  per  cent,  alcohol,  wherebj  a 
quantity  of  gum  is  precipitated.  This  is  filtered  off,  "the 
alcohol  distilled  off  from  the  filtrate  and  the  residue  treated 
with  baryta  water  until  a  precipitate  forms,  which  redis- 
solves  at  once.  The  solution  is  filtered  and  the  filtrate 
boiled  with  a  large  excess  of  baryta  water,  when  a  precipitate 
is  formed  which  is  filtered,  washed  with  baryta  water  and 
decomposed  by  carbon  dioxide.  The  resulting  solution, 
after  filtering  off  the  barium  carbonate,  contains  the  levosin, 
which  remains  behind  on  evaporation  still  contaminated 
however,  with  0-5—1  per  cent,  of  barium  salt,  which  can  be 
removed  by  dissolving  the  above  residue  in  60  per  cent, 
alcohol,  and  separating  the  barium  by  addition  of  the 
requisite  quantity  of  sulphuric  acid.  The  barium  sulphate 
is  then  filtered  off,  the  levosin  precipitated  by  the  addition 
of  95  per  cent,  alcohol,  taken  up  with  water  and  the  aqueous 
solution  evaporated.  Levosin  is  a  white  amorphous  solid, 
soluble  in  water  in  ail  proportions,  very  soluble  in  dilute, 
but  almost  insoluble  in  strong  alcohol.  It  melts  together  at 
145°  C,  but  is  only  completely  meltid  towards  160°  C.  Its 
specific  gravity  is  1-62,  and  its  rotatory  power,  which  is 
unaffected  by  temperature,  [a]„  =  —  36°.  An  analysis  of 
the  product  dried  at  110  t'.  points  to  the  empirical  formula 
C12H10OI0  J  a  molecular  weight  determination  by  Eaoult's 
method  to  the  molecular  formula  C4sHwOJ0.  Exposed  to  the 
air  the  dry  substance  takes  up  4  molecules  of  water  to  form 
the  hydiate  C4SII  .,,<  I,,, .  t  1 1  ._.(>.  Levosin  does  not  reduce 
Fehling's  solution,  nor  does  it  undergo  fermentation  either 
with  yeast  or  with  diastase.  The  hydrate  is  very  readily 
hydrolysed  by  dilute  acids,  and  even  by  heating  with  water 
to  100°  in  a  sealed  tube  for  24  hours.  The  resulting  solu- 
tion hasa  rotatory  power  [a]„  =  —  76:,  and  contains  about 
75  per  cent,  of  levulose,  the  remainder  being  a  feebly 
dextro-rotatory  glucose. 

Levosin  is  not  attacked  by  solutions  of  the  alkaline 
hydrates;  it  forms  compounds  with  bases,  some  of  which 
have  been  analysed.     The  barium  compound,  C4sH:,fiBa404Q, 
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i-  formed  by  the  addition  of  baryta  water  to  a  solution  of 
levosin.  It  is  insoluble  in  an  excess  of  baryta  water,  and  is 
dissociated  by  water  into  the  compound  <  BB  , sBa  I ».,.. 
which  i-  only  slightly  soluble.  In  presence  of  sugars, 
however,  this  barium  Ball  redissolvea,  until  the  former  are 
completely  saturated,  a  fact  which  is  made  use  of  in  the 
method  given  for  the  isolation  of  Ievosin.  A  calcium 
salt,  ( '..II  '  >  "  .  and  two  lead  Baits,  <  ..II  ..IV  I 
i  II  I'lii.ar.-  described.  Lead  acetate  precipitates  the 
former  of  thesi  lead  salts  only  after  addition  oi  alcohol; 
the  latter  is  insoluble  in  water  and  results  when  Ievosin  is 
treated  with  an  ammoniacal  solution  of  lead  acetate. 

Levosin  yields  both  a  tri-acetyl  and  a  tetra-acetyl 
compound.  With  nitric  acid  a  slightly  explosive  estei 
results  in  the  cold.  ( In  further  action  oxalic  acid  is  formed 
without  the  intermediate  production  of  mucic  acid. 

Levosin  baa  been  found  in  rye,  wheat,  and  barley  toan 
extent  varj  ing  from  0*3  to 2' 0  percent,  on  the  dry  material. 
Barley  contains  the  most,  and  the  quantity  is  greatest  when 
the  cereal  is  matured.  When  dried,  wheat  and  barley  only 
contain  O'l — 0*2  percent,  of  levosin.  None  was  detected 
either  in  outs  or  in  dried  maize, — ('.  A.  K. 


Specific  Rotator}  P 


Reducing  Power. 


1M 

K. 
28-9 

17.'.- 1 

ira 

S'O 

The  Conversion  nf  Starch  info   Dextrin  hy  the  Butyric 
Ferment,    A.  ViUiers.    Compt.  Ekmd.  112,  485—487. 

Thk  conversion  of  starch  into  dextrin  is  easily  effected  as 
follows: — SO  grms.  of  potato  starch  and  1,000  cc.  of  water 

(not  distilled)  are  made  into  a  paste.  The  paste,  contained 
in  a  flask  which  it  must  nearly  till,  is  inoculated  at  LOO  C. 
with  a  few  cubic  centimetres  of  a  cultivation  of  Bacillus 
amylobacter.  The  tla-k  i-  closed  with  a  plug  of  sterilised 
cotton  and  placed  in  an  oven  kept  at  10  t '.  In  21  hours 
the  starch  paste  "ill  generally  haw  become  liquid,  but  the 
fermentation  is  allowed  to  proceed  until  a  drop  of  the 
liquid  no  longer  gives  a  blue  or  violet  colouration  with 
incline.  This  result  is  attained  in  2 — 4  or  more  days, 
according  to  circumstances.  The  bacillus  cells,  which  at 
the  beginning  of  the  experiment  form  straight  mobile  rods, 
become  towards  the  end  of  the  fermentation  thickened  at 

line    end  and    assume  a    tadpole-like    shape.       A   little    gas  is 

lib  rated  during  the  fermentation,  but  its  quantity  i-  insig- 
uiflcant.  The  liquid  finally  obtained  Bmells  of  butyric  acid, 
of  which  about  0-8  part  is  produced  per  100  parts  of  starch 
taken.  The  chief  product,  however,  is  dextrin,  which  may 
be  separated  by  nitration,  evaporation,  and  precipitation 
with  alcohol.  The  dextrin  forms  when  dry  a  white,  friable, 
very  hygroscopic  mass,  which  possesses  a  slightlj  sweet 
taste  and  consists  of  a  mixture  of  different  dextrins  which 
vary  in  specific  rotatory  and  reducing  powers.  Iodine 
colours  the  dextrins  having  a  high  rotatory  power  reddish, 
whilst  the  others  are  not  coloured.  The  reducing  powers  of 
these  dextrins  vary  inversely  as  their  rotator}  po 
the  following  table  shows: — 


It  remains  to  be  decided  whether  these  dextrine  arc 
identical  with  those  produced  by  the  action  of  acids  ur 
diastase  on  starch.  It  i-  remarkable  thai  the  dextrins 
formed  are  not  accompanied  bj  maltose  or  glucose.  This 
fact  seems  to  show  that  the  conversion  oi  the  starch  i-. 
brought  about  without  the  aid  of  any  diastase  secreted  by 
the  butyric  ferment  :  for  in  such  case,  reasoning  by  analogy, 
the  further  reduction  ■■)  a  portion  of  the  dextnu  to  maltose 
might  fairly  be  expected.— H.  I    I'. 


XYII.-BREWING,  WINES.  SPIRITS.  Etc. 

On  the  Improvement  <</  Inferior  Brewing  Water  '»/  Sand 
Filtration.  W.  Schultze.  Allgcm.  Zeits.  f.  Bierbr.  u. 
Malzfabr.  1891,  19,  1. 

See  under  Will.  B.,pagt  177. 


Diastase.    J.  Bsilagyi.     Chem.  Zcit.  15,  849—851. 

Diastase  was  prepared  from  barley  and  oat  malts  by 
digesting  the  green  malt  with  alcohol  of  20  per  cent,  strength. 
To  the  solution  obtained  alcohol  was  added  until  a  floceulent 

precipitate  began  to  form.  After  settling,  the  clear  liquid 
vas  treated  with  a  double  bulk  of  alcohol,  the  diastase  thus 
precipitated  being  filtered  off,  washed  with  alcohol  and  ether 
and  dried  over  sulphuric  acid. 

Diastase  thus  prepared  ibstinatoh  retains  a  considerable 
percentage  of  ash,  which  may  be  removed  by  repeated 
dialysis.  An  elementary  analysis  of  the  diastase  obtained 
yielded   the   following   results   calculated   on  the   ash-lree 

substance  : — 


Carlxm  . . . 
Bydrogeii 
Nitrogen.. 

Sulphur  ., 

Oxygen  ... 


Barley  Mali 
Diastase. 

Oat  Mult 

Diasfaaa. 

Wll 

711 

7-nl 

I'M 

114 

rr.i 

M'64 

arm 

100-00 

loo- on 

In  order  to  test  the  Saccharifying  power  of  barley-malt 
diastase,  varying  amounts  of  a  solution  containing  0'  1  grm. 
oi  diastase  per  500  cc,  were  added  to  lot- of  20  cc.  of  a 
solution  of  soluble  starch  prepared  according  to  Limner's 
directions,  loo  cc.  of  Btarch  solution  were  equivalent  to 
2  grins,  of  air-dried  starch.  The  mixtures  were  allowed  to 
stand  for  one  hour  at  the  ordinary  temperature.  The 
maltose  formed  was  then  determined,  the  results  obtained 

being  a-  follows  : — 


Corre- 

Corre- 

sponding 

H 

sponding 

Amount  of 
Air-dried 

Slarcli 

of  Btarch 
converted 

asod. 

used. 

formi  'i. 

lint  of 

(containing 

18'  l  per 

-   iron. 

1  .„!.,,( 
Wat 

Mai  lose. 

<-,: 

Hgrma. 

Grm, 

Grm. 

linn. 

5 

l 

0-1298 

0'lxtB 

O'MU 

1" 

4 

u-irjs 

u-li-.ls 

«•« 

1.', 

3 

1,     |'..SS 

w'71 

•->" 

4 

O'lSM 

S0-40 

•J.-. 

6 

0  2103 

0-MBS 

lie:.", 

M 

0 

Similar  experiments  w.r.  made  at  more  elevated  tem- 
peratures, the  time  of  action  being  reduced  to  80  minutes. 
I  he  results  are  given  in  the  tabic  on  next  page : — 
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Diastase 
used. 

Saccharifying 
Temperature 

in°C. 

Maltose 
formed. 

Percentage 

of  Starch 

Converted  into 

Maltose. 

Ifgrms. 

f 

40 

Grnj. 
0-15630 

42-7 

1 

I 

50 

0-18880 

51-13 

eo 

0-16876 

43-4 

f 

40 

0-21840 

59-7 

2 

\ 

50 

0 '25000 

68-3 

I 

60 

0-21910 

59-9 

3 

{ 

X 

4U 
50 

0-2468 

0-2878 

67-2 
78-7 

* 

{ 

40 
50 

0-2652 
0-2872 

72-5 

78-8 

Oat-malt  diastase  was   examined    in    the  same   way    as 
above,  the  results  obtained  being  as  follows  : — 


Diastase 
used. 


Saccharifying 
Temperature 

in°C. 

Maltose  formed 

40 

GSrm. 

0-1770 

50 

0-2123S 

60 

0-1770 

40 

0-2418 

50 

0-26546 

60 

0-24780 

40 

11-28318 

50 

0-29491 

60 

0-2890 

Percentage  ol 

Starch  converted 
into  Maltose. 


48-37 
58-00 
48-87 
66-10 

72-54 
67-74 
77-37 
80-60 
77-55 


From  these  numbers  it  appears  that  oat-malt  diastase  has 
a  slightly  stronger  fermentative  action  than  that  from 
barley-malt ;  and  this  is  practically  confirmed  by  the  fact 
that  the  use  of  oat-malt  for  saccharifying  purposes  in 
distilleries  leads  to  a  better  and  more  complete  fermentation 
of  the  wash  than  is  the  case  when  barley-malt  is  employed, 
other  circumstances  being  equal. — H.  T.  P. 


The  State  of  Combination  of  Sulphuric  Acid  in  Plastered 
WineSj  and  the  Detection  of  Free  Sulphuric  Acid. 
L.  Magnier  de  la  Source.  Compt.  Rend.  112,  341 — 343. 
The  author  is  of  opinion  that  full;/  plastered  wines  always 
contain  potassium  bisuiphate.  Such  a  wine  contains  no 
potash  in  excess  of  that  required  to  form  neutral  potassium 
sulphate  with  the  sulphuric  acid.  A  wine  contains  as  much 
tartaric  acid  after  as  before  plastering  with  pure  plaster. 
If  at  any  time  it  deposits  tartar,  it  does  so  at  the  expense  of 
the  potassium  of  the  potassium  sulphate,  and  consequently 
a  corresponding  amount  of  potassium  bisuiphate  is  formed. 
Completely  plastered  wines  are  rare  in  commerce,  yet  it  is 
often  found  in  analysing  plastered  wines  that  very  little 
difference  exists  between  the  total  ash  and  the  potassium 
sulphate.  In  such  wines  free  sulphuric  acid  can  generally 
be  detected.  A  pure  unplastered  wine  containing  naturally 
0-32  grm.  of  sulphuric  acid  (ILSt ),)  per  litre  was  treated 
with  the  following  quantities  of  sulphuric  acid  : — 


IVr  Litre. 


a 

Gnus. 
4-00 

Undrinkoble. 

h 

1*80 

TJndrinkable. 

V 

I'M 

Very  acid,  but  good. 

d 

0'C5 

Most  agreeable  flavour. 

Each  of  these  mixtures  was  divided  into  two  equal  parts, 
one  part  being  saturated  with  potassium  carbonate.  The 
eight  lots  were  then  evaporated  to  dryness  and  incinerated, 
the  sulphuric  acid  being  determined  in  the  residues.  The 
following  results  were  obtained  :  — 


These  numbers  show  that  the  addition  of  a  quantity  of 
sulphuric  acid  exceeding  1  grm.  per  litre  could  not  be 
detected  by  an  analysis  of  the  ash  of  the  wine.  Sulphuric 
acid  added  in  small  quantities  to  unplastered  wine  ceases  to 
exist  in  the  free  state,  and  no  method  of  analysis  would 
return  it  as  such  unless  it  were  again  set  free  by  some 
secondary  action.  But  if  this  were  so,  the  results  would  be 
valueless,  because  they  would  apply  equally  well  to  plastered 
and  unplastered  wines  — H.  T.  P. 


On   Italian    Wines.     E.  NiederhSuser.     Pharm.   t'.H.N.F. 

1891,12,  15. 
As  the  consumption  of  Italian  wines   has  increased  con- 
siderably the  following  tables  may  be  of  interest : — 

For  Table  see  next  page. 

The  commission  for  wine  statistics  at  Karlsruhe  has 
decided  to  condemn  white  wines  containing  more  than  •  12 
per  cent,  and  red  wines  containing  more  than  - 16  per  cent, 
acetic  acid.  According  to  these  figures  the  majority  of  the 
above  Italian  wines  would  be  considered  bad,  which  is  unjust, 
as  none  of  them  have  a  taste  of  acetic  acid.  The  chlorine 
found  in  these  wines  varies  considerably,  rising  as  high  as 
23 — 25  mgrms.  in  100  cc. ;  German  wines  contain  only  a 
few  milligrammes. — A.  R. 


XVIII.-CHEMISTRY  OP  FOODS,  SANITARY 
CHEMISTEY,  AND  DISINFECTANTS. 

(^1.)— CHEMISTRY  OF  FOOD. 

PATENTS. 

A  Neic  or  Improccd  Method  for  Preserving  Meat,  Fish, 
and  the  like.  F.  Grognet,  Paris,  France.  Eng.  Pat.  2620, 
February  18,  1890.     6o\ 

Foul:  hundred  parts  of  vinegar  of  "  3i  or-1  degrees  of  strength, 
16  parts  of  kitchen  salt,  1  part  each  of  Sumatra  or  crushed 
cayenne  pepper,  green  ginger,  acetate  of  potash,  and  a  mixture 
of  the  four  spices  nutmeg,  cloves,  cinnamon,  and  laurel  " 
are  mixed,  allowed  to  stand  for  15  days,  and  the  meat,  fish, 
&c.  to  be  preserved  immersed  therein.  An  alternative  plan 
is  to  paint  the  perishable  articles  with  the  mixture.  How- 
ever prepared,  the  materials  to  be  preserved  are  powdered 
with  a  mixture  of  talc  and  maize  flour  "  preferably  of  the 
second  quality,"  and  hung  up  until  sufficiently  desiccated. 
Powdered  starch,  wood  ashes,  and  other  absorptive  sub- 
stances may  be  substituted,  and  desiccation  aided  by  causing 
a  current  of  air  to  circulate  round  the  objects  to  be  preserved. 
The  constituents  and  proportions  of  the  first  bath  may  be 
varied,  and  its  use,  though  desirable,  is  not  indispensable. 

—I!.  B. 
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An  Improved  Process  and  Apparatus  fur  Preserving  Meat 
and  other  Alimentary  Substances.  G.  Dosmond  and  F. 
Kozes,  Paris,  France.   Eng.  Pat.  3995,  March  14, 1890.   6<f. 

Charcoal,  coal  or  other  suitable  carbonaceous  material  is 
heated  in  a  retort  and  the  gases  evolved  passed  through  a 
refrigerator  into  a  "  clearing  chamber "  and  thence  to  a 
gas-holder,  whence  they  are  pumped  as  required  into  vessels 
containing  the  meat  or  other  matter  to  be  preserved.  The 
conservation  of  perishable  foods  is  said  to  be  complete  and 
the  appearance  after  removal  from  the  preserving  chamber 
unaltered.  Vessels  tilled  with  the  preservative  gases  can  be 
used  for  the  transport  of  perishable  substances. — IS.  B. 


Improvements  in  the  Manufacture  of  Ferments,   Peptones, 

and  Peptonised    Food    Products.       ( ).    Imray,   London. 

"  From  The  Mosquera  Julia  Food  Co.,"  Detroit,  U.S.A. 

Eng.  Pat.  19,178,  November  25,  1890.  id. 
Plants  of  the  Bromeliaceas  family  (of  which  the  pine-apple 
is  the  best  known  type),  contain,  it  is  said,  a  ferment  whose 
action  upon  albumen  or  albuminoids  is  analagous  to  the  action 
of  pepsin,  and  which  can  digest  them  in  the  same  manner. 
Its  action  upon  some  albuminoids  appears  to  be  even 
better  than  that  of  pepsin.  The  active  substance  may  be 
prepared  by  expressing  the  juice  from  pineapples  free  from 
rind,  filtering  it,  and  evaporating  the  filtrate  /«  vacuo  at  a 
temperature  below  4."r  C.  When  concentrated  it  is  purified 
by  precipitation  with  salt  or  by  dialysis,  to  free  it  from 
inert  saccharine  matter,  after  which  it  may  be  obtained  as  a 
paste,  powder  or  "scale-compound." 

(  hher  portions  of  the  plant  contain  the  ferment  but  in  less 
quantity  than  the  juice. 

Peptonised  foods  may  be  prepared  by  digesting  albu- 
minoids such  as  are  contained  in  lean  meat  with  pine-apple 
juice,  the  proportion  being  about  4  kilos,  of  meat  (finely 
chopped)  to  450  cc.  of  juice  diluted  with  an  equal  bulk  of 
water,  at  a  temperature  of  45° — 50°  C.  for  3 — 4  hours,  the 
mass  being  constantly  stirred.  The  temperature  is  then 
raised  to  60   C,  solution  being  thereby  completed. 

Peptones  may  be  prepared  from  this  solution  by  dilution, 
filtration  and  evaporation  at  a  temperature  not  exceeding 
Co  ('.  The  product  is  pure  anil  contains  a  high  percentage 
of  nitrogen,  viz.,  about  11  per  cent. — 13.  B. 


Improvements    in    and   relating  to    Sterilising   Apparatus. 

E.  Cohn,   Berlin,  Germany.     Eng.  Pat.  20,'J48,  December 

13,  1890.  8rf. 
Thk  apparatus  described  is  designed  so  that  the  bottles  or 
other  vessels  containing  the  substance  to  be  sterilised  can  be 
closed  by  mechanical  means,  either  synchronously  with  the 
opening  of  the  sterilising  oven  or  at  a  definite  period  before 
or  afterwards.  According  to  Koch,  "  complete  sterilisation 
is  only  possible  when  the  vessels  are  closed  by  streaming 
vapours,"  and  the  object  of  the  patentee  is  to  secure  such 
"  streaming  "  at  the  time  of  closing  the  vessels  with  sterilised 
contents. 

Various  simple  mechanical  devices  for  this  purpose  are 
figured  and  described.  Generally  speaking  the  mechanism 
actuating  the  lid  or  door  of  the  sterilising  chamber  is  coupled 
to  a  bar  acting  upon  the  closing-pieces  of  the  bottles.  By 
varying  the  position  of  the  opening  bar  or  lever  relating  to 
that  effecting  the  closure  of  the  bottles,  the  two  operations 
can  take  place  successively,  either  being  in  advance  of  the 
other  as  may  be  desired  or  synchronously. — B.  B. 


sponge  saturated  with  the  acid.  The  cover  being  adjusted 
a  valve-cock  attached  to  the  cover  is  allowed  to  remain 
open  until  the  vapours  of  the  glacial  acetic  acid  commence 
to  escape  through  the  same.  This  is  certain  proof  that 
the  air  is  entirely  driven  out.  The  cock  is  then  closed  and 
the  materials  to  be  preserved  are  exposed  to  the  action  of 
the  unmixed  acid. — B.  B. 


Improvements  in  the  Process  of  and  in  the  Apparatus  for 

Preserving  Articles    of  Food.     L.   Bregha,  Vienna,   and 

1".  ISteza,  Krems,  Austria.    Eng.  Pat.  20,946,  December  23, 

1890.     6<f. 

The    process   pateuted   consists    in   preserving   perishable 

articles  of   food  by  coating  them  with  a  layer  of  coagulated 

albumen  by  exposure  to  the  vapour  of  glacial  acetic  acid. 

The   process  is   conducted  in   a  closed   vessel   with  a  per- 

forated    false   bottom,  below  which   is   a  layer   of   felt   or 


(J5.)— SANITARY  CHEMISTRY. 

PATENT. 

On  the  Improvement  of  Inferior  Braving  Water  by  Sand 
Filtration.  W.  Schultze.  Allgem.  Zeits.  f.  Bierbr.  u. 
Malzfahr.  1891,  19,  1. 
A  water  from  a  cleanly-kept  well  had  a  conspicuously  bad 
taste,  although  it  appeared  clear  as  seen  in  a  drinking 
glass,  and  a  chemical  analysis  afforded  no  evidence  of 
substances  capable  of  affecting  the  taste  of  the  water 
injuriously.  The  cause  was  ultimately  found  in  the 
presence  of  a  trace  of  very  finely-divided  clay  which 
became  visible  when  the  water  was  placed  in  a  long  tube, 
and  was  removed  by  slow  passage  through  a  sand  filter, 
after  which  the  water  acquired  a  mild  normal  taste.  An 
examination  of  48  waters  conducted  in  the  same  way 
showed  the  presence  in  all  of  the  same  kind  of  impurity 
and  demonstrated  the  improvement  effected  by  suitable 
filtration  through  sand,  and  a  consequent  improvement  in 
the  taste  of  the  beer  brewed  with  it.  Such  filtration  was 
also  effectual  in  reducing  the  number  of  germs  in  a  con- 
taminated water  from  5,000  bacteria  to  8  spores  per  cc. 
It  is  essential  that  the  filtration  should  be  slow,  as  a  rapid 
filtration  can  make  the  water  worse  by  detaching  accu- 
mulated bacteria  from  the  filtering  substance.  An  arrange- 
ment of  plant  is  described  for  conducting  the  filtration  on 
a  large  scale. — G.  H.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTKACTS. 

Contributions  to  our  Knowledge  of  the  Aconite  Alkaloids. 
Part  I.  On  the  Crystalline  Alkaloid  of  Aconitnm 
Napellus.  W.  R.  Dunstan  and  W,  H.  lnce.  Proc.  Chem. 
Soc.  1890—1891,  No.  95,  36—38. 

The  authors  have  investigated  the  properties  of  a  crystalline 
alkaloid  obtained  from  the  root  of  Aconitnm  napellus  by 
extraction  with  amy]  alcohol,  as  suggested  by  the  late 
Mr.  John  Williams.  For  a  supply  of  the  material  they 
were  indebted  to  the  kindness  of  Messrs.  Howards  and 
Sons,  of  Stratford. 

The  yellowish  indistinct  crystals  melted  at  188'4°  (eorr.). 
The  original  substance  appears  to  have  the  formula 
CjjH^NOjo,  which  is  that  proposed  for  aconitine  by 
Wright  and  Luff  (Trans.  Chem.  Soc.  1879).  The  alkaloid 
was  purified  by  repeated  crystallisation  from  a  mixture  of 
alcohol  and  ether,  or  more  readily  by  conversion  into  its 
bromhydride  and  regeneration  of  the  alkaloid  from  the  salt, 
or  by  regeneration  from  its  crystalline  aurichloride.  It 
crystallises  in  tabular  prisms  belonging  to  the  rhombic 
system.  The  crystals  are  very  slightly  soluble  in  water 
and  light  petroleum,  more  soluble  in  ether  and  alcohol, 
most  soluble  in  benzene  and  chloroform.  They  melt  at 
188  '!>"  (corr.).  Contrary  to  the  statements  of  previous 
observers,  who  found  aconitine  to  he  kevo- rotatory,  the 
authors  found  an  alcoholic  solution  to  be  dextro-rotatory 
[a]„  +  10-78°;  the  aqueous  solution  of  the  bromhydride 
is,  however,  la>vo-rotatory,  [a] „  —  30-47°.  On  analysis, 
the  alkaloid  afforded  results  which  agree  best  with  the 
formula  C^H^NI  \K. 

Two  crystalline  aurichlorides  were  obtained.  One  melting 
at  135-5°  (corr.)  (CaH^XOi-.HAuG'lj);  the  other,  a  basic 
aurichloride   (CV,H4,XOl:,AuCi:,)   melting    at    129°    (corr.). 
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1 1,.  -.  compounds  ate  obtained  without  difficulty,  and  afford 
trustworthy  means  of  identifying  aconitine.  The  alkaloid 
may  liu  readily  recovered  from  them  in  a  pure  state. 

Aconitine  is  not  appreciably  affected  by  heating  nt  a 
temperature  below  its  melting  point,  but  at  this  temperature 
it  is  gradually  converted  into  the  uncrystallisable  base 
aconine,  Prolonged  boiling  in  aqueous  solution  induces 
;.  similar  change,  but  uol  to  tlie  same  extent  unless  an 
alkali  is  present.  Boiling  with  water  acidulated  with 
hydrochloric  acid  also  produces  decomposition  of  the 
alkaloid. 

Dehydraconitine  or  apo-aeonitim  may  be  readily  pro- 
iui.il  \,\  li.itt i mjx  aconitine  with   saturated  aqueous  tartaric 

acid  in  closed  tubes,  a-  n mmended  by  Wnghl  and  Luff. 

The  crystals  of  this  substance  melt  at  186*5  (corr.).  It 
forms  crystalline  salts,  and  in  other  respects  closerj 
resembles  the  parent  alkaloid.  The  results  of  analyses 
well  with  the  formula  <',,lli  N'nn. 

A&amorphous  base  was  obtained  from  aconitine,  together 
with  benzoic  acid,  by  prolonged  heating  with  water  in  a 
closed  tube,  and  appears  to  be  identical  with  the  aconim 
of  Wright  and  Luff.  The  same  substance  is  formed 
together  with  a  resinous  substance  when  aconitine  is  heated 
with  an  alkali. 

In  subsequent  discussion  \>r.  Abler  Wright  said  it  was 
greatl]  to  be  regretted   that    preparations  were  largely  sold 

under   the    name  of   acnnitii f    which    only    a    very  small 

fraction  actually  was  aconitine,  the  greater  part  consisting 

ol  relatively  inert,  other  alkaloids.    Dr.  Thudicl i  referred 

to  the  uncertainty  and  danger  attending  the  use  of 
"  aconitine "  owing  to  absence  of  uniformity  in  the  pro- 
of English,  French,  and  German  manufacture.  A 
final  determination  of  the  properties  and  mode  of  preparing 
the  active  principles  of  the  various  kinds  of  aconite  would, 

he  -aid.  be  a  work  of  great  value. 

Professor  Dunstan  said  that  all  the  i imerciaJ  aconitines 

were   more   or  less  impure,  chiefly  from  the  presence  of 

amorphous  alkaloid,  which  appeared  to  be  non-toxic. 
Dr.  Waller,  of  St.  Mary's  Bospital,  intended  to  fully 
examine  the  alkaloids  contained  in  .1.  Jerox  and  A. 
taponicum. 


l.ivi ■wit  r  .-  lis  Cultivation  and  Distillation.   J.  C.  Sawyer. 
(hem.  and  Drug.  1891,  38,  897 — 100. 

'I'm:  principal  lavender  plantations  are  in  the  districts  of 
Mitehain,  Carshalton,  and  Beddington  in  Surrey.  Hitchin  in 
II.  iiioidshire.  Grove  Ferry  Dear  Canterbury  in  Kent,  and 
until  recently,  at  Patchain  in  Sussex.  The  Surrej  and 
Hertfordshire  plantations  are  situated  on  the  outcrop  of  the 
chalk  which  Burrounds  the  London  basin.  The  most 
suitable  conditions  of  soil  are  found  to  be  light  brown  loam 
■  o.i  chalk— the  depth  of  the  loam  being  very  slight,  varying 
from  6  to  16    nchi 

The  Harvest  depend*  upon  the  Beason;  white  frosts  in 
Ma\  retard  the  growth  (especially  of  plants  near  over* 
hanging  tics),  but  bla.k  frosts  do  not  so  injure  them.  As 
a  general  ml.  the  bow  -t  uia\  commence  the  first  week  of 
August    if    the    weather    be    dry.     The    outting    usually 

conune -  as  earl]  as  possible  In  the  morning,  before  the 

.lew    is  ..IT.     Flowers  bo  cut  seem   to  yield  more  oil  than 

lb. i~e     cut      ill     the     beat     of    the    day,    bill     the     necessity     of 

getting  the  w  hoi.-  lot  cut  quickly,  when  once  ripe  ami  ready, 

requires  cutting  to  go  on    all  <la_\   lone,  unless  many  men    be 

employed.     In  wel  weather  none  should  be  cut. 

The  spikes  when  en'  should  be  kepi  as  muob  as  possible 

... i:    l,i  together  in  large    bundles   :m,|    carried    near    to  the 

stillery,  being  lad  on  the  ground  in  the  shade  in  long  rows. 

Some  growers  allow   tin  ■-.■  b.  aps  to  sw.  at    lolparth    ferment 

and  partly  dry  i  for  some  little  time  before  distilling. 
Ibis  is  quite  a  mistake  the  oil  alien. h  exists  In  purity 
in  the  ducts  of  the  flower,  and  is  not  an  after-produol  or 
j  ■•  1. 1  uieiit  oil, "  /.. ..  not  an  oil  produced  L\  after  fermen- 

taii f  the  vegetable  juices,    If  the  oil  as  it  exists  require* 

oxidation,  it  is  preferable  to  allow  thai  process  to  take  place 
iii,  i   distillation,  and   not   in   presence  of  organic   matters 
in, 1 ,  act  injuriously  upon  it, 


The  distillatory  apparatus  may  be  varied  in  form  according 
to  the  amount  of  work  to  be  done,  8tc.,  but  the  main  prin- 
ciple applies  in  all  cases.  The  body  of  the  still  should  be  very 
shallow  compared  with  its  diameter,  otherwise  the  steam 
generated  at  the  commencement  of  the  operation,  in  the 
lower  part  of  the  charge,  would  condense  in  its  upper  part 
and  remain  there  until  volatilised  a  second  time  by  the 
rising  heat.  The  less  time  the  oil  is  subjected  to  the  action 
of  heat  the  liner  its  aroma  will  be. 

The  basket  in  which  the  flower  is  packed  is  a  copper 
cylinder,  three-fourths  the  depth  of  the  body  of  the  still; 
it  is  perforated  at  side-  and  bottom  with  holes  of  one-eighth 
of  an  inch  diameter— to  allow  free  circulation  of  water.  It 
is  provided  with  a  copper  lid  similarly  perforated,  and  has  a 
lug  or  ring  on  each  side  to  allow  of  its  being  lifted  in  and 
out  of  the  still ;  this  is  done  l.\  overhead  differentia]  pulleys. 
The  Tangve  chain  pulley  can  b.  used,  or,  for  larger  work,  a 
swing  crane,  but  several  small  stills  arc  preferable,  for  many 
reasons,  to  one  large  one.  The  sketch  shows  the  still 
will,  rat  the  pulleys.  The  copper  basket  tits  within  an  inch 
of  the  still,  at  sides,  and  lias  three  or  four  legs  an  inch  long 
to  rest  it  on  the  bottom  of  the  still.  The  quantity  of  water 
put  into  the  still  should  reach  to  within  one-fifth  the  height 
of  the  basket.  'The  flange  at  the  top  of  the  still  is  t£en 
spread  with  a  lute  composed  of  equal  parts  of  flour  and 
whiting  made  into  a  thick  paste,  and  the  head,  oi 
dome,  secured  by  iron  screw  clamps  round  the  flange.  The 
condenser  consists  of  a  coil  of  tin  pip.  enclosed  in  a  cylinder 
or  drum  of  galvanised  inm,  and  this  condenser  is  connected 
with  the  still  by  a  curved  pipe  (also  of  pure  tin)  -ecured  at 
each  end  by  a  brass  union,  the  pipe  being  passed  through 
the  connecting  Bcrew  and  ground  to  a  flush  surface.  The 
tire  is  immediately  lighted,  and  the  vapours  will  begin  to 
condense  In  about  three-quarters   of   an    hour  from  the  time 


Distillation  o>  Lavbtndzb. 

of   lighting;    this   is    ascertained    by  feeling  the  connecting 
\   COpioUS    -upph   Of    .old  water    is    then  turned  into 

idenser  (which  was  previously  filled)  i  this  .1. 

bv    a    piece  of   EUIC   pipe   tO   the   bottom   of     the  coli'lcll-el.  all. I 

the  overflow  of  heated  water  is  carried  off  at  the  top  into  a 
gutter.  The  condensed  oil  and  wat.  i  ai.  collected  in  a 
Florentine  receiver,  the  oil.  of  course,  floating  on  the  top 

and  the  wast,,  water  escaping  into  a  waste  pipe.      The  whole 

of  the  oil,  or  the  finest   part  of  it,  will  condense  during  the 
fust    twenty  minutes    ,,r   s,,  ,,t    the  upper   part    of    tb.    en 
densing  worm  becoming  hot  .  tin-  can  be  verified  by  watching 
the  receiver  and  noting  the  depth  which  the  oil  attain-  on 
the  surface  of  the  water.     The  last  oil  which  condenses   is 

sliebllv  inferior    and    it    is    not    advisable   to    collect    it  with 

the  first  portion.     This  is  managed  bj  substituting  another 

i,  ceivet  toward-  the  end  of  the  operation.      The  Ih.w 

water  through  the  condenser  can  then  be  -topped  and  the 
furnace  d opened  t..  .lamp  the  draught.    The  connecting 

pip,       should      be     carefully     unscrewed    with     a     spanner. 
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detached,  and  the  clamps  removed.  The  steam  dome  is 
then  lifted  off,  and  the  cylinder  with  its  contents  hauled  out 
by  the  overhead  tackle,  which  hooks  on  to  the  lugs  by 
chains.  The  great  weight  of  this  is  easily  pulled  up  if 
differential  pulley  blocks  are  used,  and,  being  raised  out  of 
the  boiling  water  above  the  edge  of  the  still,  is  dragged 
aside  by  another  rope  hooked  on  to  it,  and  lowered  into  a 
barrow  or  truck.  The  spent  flower  is  stacked  in  a  heap  to 
rot.  The  use  of  the  perforated  basket  is  two-fold— first,  it 
enables  the  operator  to  pull  out  the  charge  clean,  all  at 
once,  without  drawing  the  fire,  so  that  the  still  is  ready  for 
a  fresh  charge ;  second,  and  most  important,  it  prevents  the 
flower  from  scorching  by  contact  with  any  part  of  the  still. 

The  oil  which  has  collected  on  the  surface  of  the  water  in 
the  Florentine  receiver  is  drawn  off  by  a  pipette  aud  put 
into  a  large  bottle  to  clarify,  or  deposit  watery  particles 
mechanically  held  in  solution.  The  clear  oil  is  afterwards 
poured  into  Winchester  quarts,  which  should  only  be  tilled 
to  within  1  inch  of  the  top  (not  counting  the  neck) ;  the  oil, 
being  expansive  on  increase  of  temperature,  would  otherwise 
overflow.  The  oil  as  first  collected  has  a  very  slight 
empyreumatic  odour;  this  is  prevented  as  much  as  possible 
by  the  flowers  being  enclosed  iu  the  inner  cylinder  to  avoid 
contact  with  the  sides  of  the  boiler.  There  is  also  a  herby 
odour  noticeable  in  freshly-distilled  oil.  If  the  bottles  be 
put  in  a  very  cool  place,  in  the  dark,  and  left  uncorked, 
but  loosely  plugged  with  cotton-wool,  these  odours  will  pass 
off  in  about  two  months.  Preferably  the  bottles  should  be 
placed  in  vessels  of  cold  water  up  to  the  neck. 

The  herby  odour  is  probably  due  to  particles  of  water  of 
vegetation  being  held  in  suspension  or  in  solution.  It  may 
be  remedied  by  drying  the  oil  with  calcium  chloride. 

Spirits  of  wine  should  not  be  added  to  new  oil ;  it  would 
cause  a  slight  etheritication,  the  odour  of  which  is  very 
unpleasant. 

Oil  of  Lavender.  —  The  newly-distilled  oil  is  almost 
colourless,  or  very  pale  straw-colour,  when  viewed  in  bulk. 
It  is  mobile,  lighter  than  vrater,  and  of  a  specific  gravity  of 
about  0'  876  to  0-880,  the  lightest  and  most  fragrant,  having 
the  lowest  boiling  point,  being  the  first  to  come  over  from 
the  still.  It  appears  to  be  a  mixture,  in  variable  proportions, 
of  oxygenated  oils  and  a  hydrocarbon,  C1CIH16.  It  contains 
in  solution  a  stearoptene,  or  body  identical  with  camphor. 

The  oil  improves  or  mellows  (like  brandy  or  wine)  by 
keeping.  This  improvement  is  distinctly  noticeable  during 
the  first  five  years,  after  which,  unless  kept  under  exceptional 
conditions,  it  deteriorates,  oxidises,  and  resiuifies  ;  this  can 
be  prevented  by  admixture  of  20  per  cent,  of  grape-spirit. 

Re-distillation  or  rectification  is  said  to  improve  the 
quality,  but  this  is  very  questionable.  The  author  thinks  , 
the  less  it  is  submitted  to  the  action  of  heat  the  better. 
However,  if  he  wished  to  rectify  it,  the  first  step  would  be 
to  wash  it  thoroughly  by  agitation  with  an  equal  volume  of 
cold  water  in  which  a  little  carbouate  of  magnesia  had  been 
mixed,  allow  it  to  rest  in  a  cool  place  to  separate,  then  draw 
off  the  supernatant  oil,  and  distil  it  with  an  equal  bulk  of 
fresh  water  in  a  vacuum  still  at  a  low  temperature,  the  heat 
being  applied  by  a  steam  jacket,  and  the  distillate  collected 
in  two  portions,  the  first  four-fifths  being  retained,  and  the 
remaining  fifth  kept  apart  as  inferior. 

By  reason  of  its  high  price,  the  English  oil  of  lavender  is 
frequently  met  with  iu  commerce  adulterated  largely  with 
the  French  oils  of  L.  vera  and  L.  spica.  This  can  be 
detected  by  comparing  a  sample  of  known  purity  with  the 
suspected  sample.  Apart  from  the  keen  sense  of  smell 
possessed  by  accustomed  buyers  (and  acquired  by  ex- 
perience), the  boiling  points,  specific  gravities,  and  optical 
effects  under  the  polariscope  (which  are  different  with  all 
these  oils)  can  be  observed. 

When  the  density  is  below  0-87  there  is  reason  to  suspect 
adulteration. 

The  pure  oil  is  completely  soluble  in  three  volumes  of 
alcohol  of  a  specific  gravity  of  0-894;  a  less  solubility 
indicates  that  it  contains  oil  of  turpentine. 

The  presence  of  alcohol  may  be  detected  by  agitating  the 
oil  with  a  few  small  pieces  of  dried  calcium  chloride  ;  these 
remain  unaltered  in  a  pure  essential  oil,  but  dissolve  in  one 
containing  alcohol,  and  the  resulting  solution  separates, 
forming   a   distinct    stratum  at   the  bottom   of  the  vessel. 


When  only  a  very  little  alcohol  is  present  the  pieces  merely 
change  their  form,  and  exhibit  the  action  of  the  solvent  on 
their  angles  or  edges,  which  become  more  or  less  obtuse  or 
rounded. 

Santaline  (the  yellow  colouring  matter  of  santal-wood)  is 
nearly  insoluble  iu  pure  oil  of  lavender,  and  exerts  no  marked 
influence  on  it,  but  it  is  freely  soluble  in  oil  of  lavender 
adulterated  with  alcohol  or  rectified  spirit. 

By  distilling  in  a  water-bath  any  essential  oil  which  has 
a  higher  boiling  point  than  spirit,  it  is  certain  that  if  spirit 
be  mixed  with  it  as  an  adulterant,  the  spirit  will  be  the 
first  liquid  condensed  in  the  receiver  (with  only  a  trace  of 
oil).  This  spirit  may  be  recognised  by  the  smell  and  taste ; 
should,  however,  a  doubt  exist,  add  to  the  distillate  a  little 
acetate  of  potash  and  strong  sulphuric  acid,  wheu,  on 
heating,  acetic  ether  is  formed  if  alcohol  were  present.  The 
presence  of  fatty  oils  may  be  readily  detected  by  placing  a 
drop  of  the  suspected  oil  on  a  piece  of  white  paper,  and 
exposing  it  for  a  short  time  to  moderate  heat ;  if  the  oil  is 
pure  it  will  entirely  evaporate,  but  if  adulterated  with  a 
fixed  oil  a  greasy  or  translucent  stain  will  be  left  on  the 
paper.  Fixed  oils  will  also  remain  undissolved  when  the 
oil  is  agitated  with  three  times  its  volume  of  rectified  spirit. 

Lavender  Perfumery  Formulae.  —  Oil  of  lavender  enters 
into  the  composition  of  many  perfumes,  but  its  principal  use 
is  for  the  manufacture  of  "  lavender  water."  This  consists 
of  a  solution  of  the  volatile  oil  in  spirit  of  wine,  generally 
with  the  addition  of  a  little  essence  of  musk  or  ambergris, 
to  "  fix  "  the  perfume,  and  a  little  rose-water  or  orange- 
flower  water  to  soften  it.  There  are  various  formula1, 
scarcely  any  two  manufacturers  adopting  precisely  the  same 
— oils  of  rose,  bergamot,  neroli,  cloves,  rosemary,  &c.  being 
blended  in  according  to  taste.  The  manufacture  of  good 
lavender-water  is  an  art  of  itself,  and  one  of  the  main  secrets 
in  this  art  is  to  employ  pure  materials  of  the  finest  quality. 
The  spirit  employed  should  be  pure  French  grape-spirit, 
unadulterated  with  the  spirit  from  beetroot,  potato,  or  corn. 
Most  of  the  lavender-water  vended  by  chemists  and  druggists 
is  a  very  inferior  compound  of  French  oil,  English  spirit, 
aud  cheap  civet,  with  sometimes  the  addition  of  oils  of 
geranium  and  bergamot. 


St/7ithesis  oj  Citric  Acid.     A.  Haller  and  A.  Held.     Mouit. 
Scient.  1890,  1221—1225. 

This  acid  was  first  made  synthetically  by  Grimaux  and 
Adam  (Compt.  Rend.  90,  1252),  afterwards  by  Kekule 
(Ber.  13,  1686),  and  again  by  Dunschmann  (Inaug.  Dissert. 
Erlangen,  1886).  Grimaux  and  Adam  took  symmetric 
acetone  dichloride  as  their  starting  point ;  Kekule  made  it 
from  malic  acid;  and  Dunschmann  began  from  acetone 
dicarbonate.  The  last  method  was,  strictly  speaking,  not  a 
perfect  synthesis  beeause,  up  to  the  present  time,  acetone 
dicarbonate  has  only  been  made  from  citric  acid  itself,  by 
treating  the  latter  with  concentrated  sulphuric  acid. 

The  authors  have  made  citric  acid,  starting  from  the 
ether  of  aceto-acetic  acid.  This  ether  was  first  chlorinated, 
forming  7-chloro-aceto-acetie  ether.  By  the  action  of 
potassium  cyanide  upon  this,  the  chlorine  was  displaced  by 
CN,  forming  7-eyano-aceto-acetic  ether.  By  saponification 
this  body  was  then  converted  into  the  ethyl  ether  of  acetone 
dicarbonate. 

The  following  equations  indicate  the  above  reactions  ; — 

I.  CH3.CO.CHo.CO„.C2H5  +  Cl2  = 

Ethyl-aceto-acetate. 

CH„Cl.CO.CH.:.CO:;.C.:H5  +  1IC1 
y-chloro-aceto-acetic  ether. 

2.  CH,Cl.CO.CH2.COj.C,H5  +  CXK  = 
CH2CN.CO.CH„.CO"2.C.H,  +  KCL 
y-cyano-aceto-acetic  ether. 

3.  CH„CN.CO.CH,.CO.C„H5  +  C2H5OH  +  HC1  +  H20  = 
C2Hs.C02.CH2-CO.CH2.C02.C2H;  +  NH4C1 
Ethyl-acetone-dicarbonate. 
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I  In    ethyl  acetone  dicarbonate  thus  obtained  was  then 
converted  into  the  cyanhydrine  by  the  action  of  bydr 
acid,  and   this,   by   hydrochloric   acid,   into  ethyl   citrate, 
which,  bj  treating  with  KOH,  yielded  potassium  citrate,  as 
shown  in  the  following  equations  : — 

I.    (II    J"     l||    .in    [||    .00    .1   .11.    -     H'    N 

OH 
t    H,.CO,.<  II,. C(         I  n    i  Oj.C-Hj 
I  N 
Cyanhydrine  of  ethj  l-acctono-dicarbonate. 


./ 


ell 


:,.  C  II  .CO  .1  II. C(         CH..COs.(    11+  IK  I  •  11,0  = 
<  \ 


(    H  .to  .1  II    -i 


/ 


nil 


I  1,1,11 

Ethyl  citrate 


(  II.. i  Oj.C,H,+NH4Cl 


•/ 


OH 


K .<   II    -I 


/ 


\C00H 
OH 


mi  .<  ii    <  ,H,+3KOH= 


CH..COOK  +2(  ,H,OH-r  II  i) 


NCOOK 

hi,  citrate. 

From  ",n  (.'in,-,  of  ethyls cyano-aci  to-aci  tate  the  authors 
obtained  a  yield  of  6"2  gnns.  of  pure  crystallised  citric 
acid,  whilst  about  I  or  •',  grins,  would  probably  remain  in 
thi   mother-liquors. —  II.  s.  I'. 


i  tn  the  ( >.,  idation  of  Gallic  Acid.    < '.  Boettinger.    Annalen, 
260,  :t:tr— :!4H. 

W 1 1  iv  gallic  acid  ia  oxidised  by  copper  sulphate  in 
alkaline  solution,  acetic  and  p\  n, tartaric  acid  are  pro 
duced,  bul  the  chief  products  of  the  action  are  bodies 
which  combine  with  phenylhydrazine,  and  which  are 
insoluble  ot  verj  Blightlj  soluble  in  water. 

Gallic  acid  is  boiled  for  half  an  hour  with  an  alkaline 
solution  nt  copper  sulphate,  tin-  thick  dark  brown  liquid 
deposits  a  fine  precipitate.  The  filti  red  solution  is  acidified 
with  sulphuric  acid,  and  distilled;  a  small  quantity  of 
volatile  acid  passes  over,  which  consists  chiefly  of  acetic 
acid,  accompanied  by  a  small  quantity  of  what  i-  probably 
|,\  rotartaric  acid. 

The  concentrated  residue  deposits  a  large  quantity  of 
sodium  sulphate.  The  mother-liquor  is  shaken  with  one 
quarter  its  volume  of  acetic  ether.  A  black  ma"  resembling 
carbon  is  not  taken  up  by  the  ether  and  a  further  quantity 
of  sodium  sulphate  is  deposited.  The  ethereal  solution  is 
-'  parated  and  filtered,  and  the  acetic  ether  distilled  ,,tv. 
The   residue   is   boiled   repeatedly   with  water  to  <ln\ <•  off 

the  volatile  acids,  alt) gh,  owing  nposition,  this 

could  "  |  letel)  done,  and  was  then  neutralised  with 

lime   water,  wherebj    soluble  and  insoluble  lime  salts  are 
obtoini  <! 

The  insoluble  -alt-  contain,  besides  calcium  carbonate, 
calcium  oxalate  ami  a  calcium  salt  of  on  acid  which  the 
author  lias  named  gal  acid  (galsAure).  This  acid  is  not 
soluble  in  dilute  hydrochloric  acid,  and  is  separated  by 
taking  advantage  ol  this.  It  is  hardrj  soluble  it,  cold 
water,  bul  easil)  in  hot  water,  yielding  a  brown  solution, 
which,  however,  does  notdeposil  the  substance  on  cooling, 
but  this  is  brought  about  bj  the  addition  "t  a  mini  ral  acid, 
acid  oxidises  it  to  oxalic  acid.  It*  elementary  com- 
position corresponds  with  the  I ml,  I    ,11    i  i    hi  I      II    il    . 

and  its  derivatives  indicate  tin-  Formula  '  ,.H  '  >  ot 
i  ,11,1'  I  lead  salt  i-  obtained  by  adding  lead 
to  a  solution  ol  the  acid)  il  forms  a  powder 
C|4HoPbjOia  ■  ■'■  II'1  \  ii. ilium  s.iit  i*  prepared  by 
precipitating  a  solution  of  the  acid  neutralised  with  a  mm,, ma 
with  a  solution  of  barium  chloride ;  it  forms  n  voluminous 
precipitate,  which  shrinks  verj  much  on  drying  (this  is 
characteristic   of    the   suits   ,,t"   thi-   acid)  i  it-    formula    is 


i  .11  llaii  ,.j  ll_t).  By  the  action  of  bromine  on  the 
acid  in  a  cooled  aqueous  solution,  a  bromine  derivative, 
Cl4H8Br,0„  +  4  HjO,  is  obtained.  When  the  action  takes 
place  at  the  ordinary  temperature,  a  tetrabrominnted  coin 
pound  is  produced.  The  acid  combines  with  hydroxyl- 
aniiin-.  ami  yields  a  nitrogenons  compound,  which,  however, 
is  not  an  oxime.  With  phenylhydrazine  acetate  it  yields  a 
brown  substance. 

Returning  to  the  solution  containing  the  soluble  calcium 
salts,  from  which  the  calcium  salt  of  gal  acid  had  been 
separated.  When  this  is  boiled  it  throws  down  a  precipitate 
which  redissolves  on  cooling.  This  precipitate  is  a  calcium 
salt ;  the  free  acid  prepared  from  it  has  a  formula  (',11,(1,. 
The  calcium  s;,it  has  a  composition  I  .II'1  ijCa.  The 
barium  salt  is  also  precipitated  on  boiling  it-  solution  and 
redissolves  on  cooling.  Phenylhydrazine  acetate  gives  with 
it  a  yellowish-red  compound. — A.  L.  S. 


Tht    Principal  Constituent  of  OilofPolei.    M.Pli 
Annalen,  262,  1—87. 

Spanish  oil  of  polei,  from  Mentha  Pulegium  (Schimmcl 

and  i  o.)  is  a  lij:ht  yellow  or  greenish,  moderately  thick 
liquid,  with  a  smell  recalling  that  of  >>il  of  peppermint,  t  In 
distilling  the  oil  (G2  gnns.)  under  the  ordinary  pressure 
considerable  decomposition  takes  place,  and  below  212 
only  a  small  quantity  (a  j:ims.)  of  a  liquid,  consisting 
principally  of  water,  passes  over;  the  fraction  boiling  ul 
212  ghs  .'.ii   firms,  and  consists  principally   ,,f 

pulegon  (see  below)  ;  between  216  223  a  small  quantity 
(  i  gnns.  i  of  a  dark  yellow  liquid  distils  over  and  the  brownish 
residue  then  left  in  the  retort  weighs  5  ltiiis. 

Pulegon,  (,,11,11.  the  principal  constituent  of  Spanish 
oil  of  polei.  can  be  obtained  in  a  pnrc  condition  by  fraction- 
ating the  liquid,  boiling  at  21 2° — 2 16°,  undei  a  1 

liii  mm.  It  i-  an  agreeably-smelling  oil  with  on  odout 
somewhat  like  that  of  peppermint,  and  a  specific  gravitj  of 
0*9323  at  20  ;  it  is  dextro-rotatory,  turns  yellow  01 
even  in  closed  vessels,  and  does  not  solidify  in  a  freezing 
mixture  of  ice  and  salt  Pulegon  is  isomei  ic  « ith  camphor, 
and,  like  tin- latter,  it  -how-  the  behaviour  of  a  ketone ;  it 
combines  with  hydroxylamine,  at  the  same  time  taking  up 
!i  in,  nt-  of  one  molecule  of  water  yielding  pulegon- 
oxime,  ClnH180 .  NOH,  a  crystalline  compound,  melting  at 
157  .  which  I-  levo-rotatory  [o]„  =  —  s:t-44  . 

Pttlegonoxime  combines  with  benzoic  chloride  to  form  a 
crystalline  ethereal  salt  of  the  composition — 

(     H180.N0.CO.C,H 

which  melts  at  1H7  — His  with  decomposition,  and  with 
act  tic  chloride,  the  oxime  also  eu,.>  a  crystalline  compound 
which  melts  at  1  I'.i  ,  and  has  the  eon, position  — 

1      II    .1    \nt  11. (II, 

When  pulegonoxime  is  heated  with  concentrated  hydriodia 

1  mid  a  little  amorphous  phosphorus  until  a  react -its 

in  and  the  mixture   then  kept  for  some   time,   it  is  converted 

into    pulegonamine,  (II  .11     MI.  .,   npound  which  is 

isomeric  with  menthonoxime.  Pulegonamine  combines  readily 
with  benzoic  chloride,  yielding  a  crystalline  benzoyl  deriva- 
tive, C|0HwON.  CO.  C0H  .  a  1,1 1  when  hoi  led  with  concentrate  I 

potash  it   is  converted  into  pulegon.     When  awcU-ooolcd 

solution  of   pulegon   in  li^ht  petroleum  is  saturated  with  dry 

hydrogen  l>r de,  and  the  solvent  then  evaporated  at  the 

n\     temperature,    a    compound     of    the    composition 

(',,,!!,,( 1.  II  l!r   is    deposit,  ,|   in   small    colourless    crystals, 

melting  at  in.',  ;  this  substance  is  reconverted  iuto  pulegon 

1 1  in.  hi  with  silver  or  lead  hydroxide,  bul  when  rcduci  d 

with    /ine   dust    and    alcohol    it   yields  an  oil  which    has  the 

same  composition  and  almost  -ill  'he  propt  rties  of  menthon  : 
the  only  dill,  rence  between  this  oil  and  levo-menthon  which 
could  In-  detected  with  certaintj  1-  a  difference  in  the 
melting  points  "t  th times.  When  the  menthon  nhtained 

from  pulegon    1-    ii' aii  d    with    -odium,    it    behave*   like    the 

menthon  prepared  From  menthol,  ami   1-  converted   inti  a 
mixture  of  isomeric   menthols,  from  which  bj  treating  with 
ic  anhydride,  the  benzoyl  derivative  of  natural  lev,, 
menthol  ear  titics. 
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Samples  of  pure  Spanish  polei  oil  (from  Mentha 
Pulegium)  can  be  distinguished  from  oils  of  less  value  by 
means  of  the  crystalline  oxime  or  hydrobromie  acid 
derivative  of  pulegon  ;  Algerian  and  American  oils  do  not 
yield  these  compounds  in  a  crystalline  condition.  The  fact 
that  menthol  can  be  prepared  from  oil  of  polei,  which 
contains  neither  menthol  nor  menthon,  is  perhaps  also  of 
interest  from  a  commercial  point  of  view. — F.  S.  K. 


The  Alkaloids  of  Delphinium  Staphisagria.  C.  Stara- 
Stojanow.  Pharm.  Zeits.  Russl.  1890,  29,  G41,  657,  673, 
689  ;  Chem.  Zeit.  Eep.  15,  6. 

To  obtain  the  alkaloid  of  Delphinium  staphisagria  the  seeds 
are  ground  to  powder  and  extracted  with  80  per  cent, 
alcohol.  After  distilling  off  the  greater  portion  of  the 
alcohol  the  residue  is  treated  with  its  own  volume  of  water, 
when  a  resin  separates  out  and  the  liquid  forms  two  layers, 
one  oily  and  the  other  aqueous.  The  alkaloids  are  chiefly 
contained  dissolved  in  the  fatty  oils,  from  which  they  can  be 
separated  by  shaking  with  water  acidulated  with  sulphuric 
acid.  The  acid  solution  thus  obtained  is  made  alkaline 
with  sodium  bicarbonate  and  extracted  with  ether,  the  above 
aqueous  solution  being  also  worked  up  with  it.  The  alkaloid 
delphinine  separates  first  in  beautiful  crystals  from  the 
ethereal  solution,  whilst  two  other  products — delphisine  and 
delphinoidim — remain  in  solution. 

Delphinine  forms  rhombic  crystals  melting  at  191-8°. 
It  has  t lie  formula  C31H4,jXOr.  It  gives  no  colour  reactions, 
those  stated  by  previous  investigators  being  due  to  impuri- 
ties in  the  commercial  product.  The  sulphate  and  nitrate 
both  form  microscopic  rhombic  crystals. 

Delphisine  separates  from  the  above  ethereal  solution 
before  the  other  alkaloid,  delphinoidine,  and  can  be  purified 
by  washing  with  alcohol  and  recrystallisation  from  ether. 
It  forms  fine  needles,  almost  insoluble  in  water,  readily 
soluble  in  chloroform,  and  has  the  probable  composition 
f',,H-„N07. 

Delphinoidine  is  separated  from  the  ethereal  residue  by 
concentrating  it  at  40°  C.  and  then  adding  petroleum  ether, 
when  it  is  obtained  as  a  white  flocculent  precipitate.  When 
dry  it  forms  a  colourless  powder,  having  a  bitter  taste, 
almost  insoluble  in  water,  readily  so  in  dilute  acids.  It  has 
the  composition  C^HpXO,.  Its  haloid  salts  and  also  the 
nitrate  are  amorphous,  and  readily  soluble  in  water. 

— C.  A.  K. 


The  Colouring  Matter  of  Red  Carbolic  Acid.  E.  Fabini. 
l'harm.  Post,  1891,  24,  2,  25,  41,  and  105  ;  Chem.  Zeit. 
Kep.  15,  25  and  15. 

See  under  III.,  page  453. 


A   New  Alkaloid  from  the  Seeds  of  Conium   maculatum. 

K.  Merck.  Chem.  Zeit.  Eep  15,  25. 
Thk  highest  boiling  portions  of  crude  coniue  contain  a 
new  base,  which  can  be  separated  by  repeated  fractional 
distillations  in  vacuum  and  subsequent  crystallisation.  It 
crystallises  in  needles  melting  at  98°,  and  dissolves  readily 
in  alcohol,  ether,  and  chloroform ;  it  boils  at  230° — 233°, 
ami  has  the  composition  CSH17X< ».  It  is  therefore  isomeric 
with  conhydriiie.  and  the  name  pseudo-conhydrine  has  been 
susirested  bv  I.adenburg,  who  has  examined  the  alkaloid. 
J  — C.  A.  K. 


Muaieinntn,  a  Neto  Alkaloid.  E.  Merck.  Chem.  Zeit. 
Rep.  15,  25. 
MiAwixt  m  is  the  name  given  to  an  alkaloid  contained  in 
the  muawi  tree,  which  is  found  in  Mozambique.  The  lind 
of  the  tree  is  supposed  to  possess  similar  tonic  properties 
to  the  sassy  bark  (Eri/throphloeum  guineense),  but  is 
quicker  and  more  powerful  in  its  action.  The  free  alkaloid 
is  amorphous  and  syrup-like,  readily  soluble  in  alcohol, 
ether,  and  chloroform,  and  closely  resembling  erythrophleiine. 


None  of  the  salts  have  been  obtained  in  a  crystalline  con- 
dition. The  hydrobromide  is  a  white  powder,  soluble  in 
water,  alcohol  and  chloroform.  The  physiological  action  of 
muawinum  is  similar  to,  but  not  identical  with,  that  of 
erythrophleine. — C.  A.  K. 


A  New  Codeine  Derivative.     E.  Merck.     Chem.  Zeit. 
Eep.  15,  25. 

In  the  preparation  of  apocodeine  a  second  crystalline  base  is 
formed  which  closely  resembles  codeine.  It  is  a  strong  base, 
and  differs  from  apocodeine  in  its  power  of  crystallisation. 
It  is  distinguished  from  codeine  by  its  high  melting  point 
(182°),  by  being  less  soluble  than  codeine  in  the  ordinary 
reagents,  in  the  crystalline  form  both  of  the  free  base  and 
of  its  hydrochloride,  and  by  its  being  precipitated  by 
ammonia  both  from  the  hot  and  cold  aqueous  solutions  of 
its  salts  in  the  form  of  small  needles.  Its  physiological 
action  is  similar  to,  but  less  powerful  than,  that  of  codeine, 
so  that  it  does  not  appear  likely  to  be  of  any  therapeutical 
value. — C.  A.  K. 


New  Alkaloids  from  Sabadilla  Seeds.     E.  Merck.     Chem. 
Zeit.  Eep.  15,  48. 

The  author  has  isolated  two  new  alkaloids,  Sabadine  and 
Sabadinine,  from  sabadilla  seeds. 

Sabadine  is  obtained  pure  by  decomposing  its  nitrate 
with  a  solution  of  sodium  carbonate  and  then  extracting 
the  separated  base  with  ether.  The  freshly  precipitated 
alkaloid  dissolves  readily  in  ether  and  crystallises  from 
this  solvent  in  short  needles.  In  the  crystalline  condition 
the  base  is  difficultly  soluble  both  in  water  and  in  ether. 
The  crystals  melt  with  decomposition  at  238° — 240°  C, 
whilst  the  portion  of  the  same  that  dissolves  in  ether 
possesses  no  definite  melting  point  aud  is  left  behind  after 
evaporating  off  the  ether  in  the  form  of  a  gum,  which  becomes 
crystalline.  The  base  crystallises  best  from  alcohol,  as  a 
porcelain-like  mass,  melting  at  238° — 240°;  a  gum-like 
modification  was  observed  in  this  case. 

When  the  alcoholic  solution  is  allowed  to  evaporate 
slowly,  well-defined  crystals  are  deposited.  Sulphuric  acid 
(cone.)  first  gives  a  yellow  colouration  with  a  greenish 
fluorescence,  which  latter  gradually  disappears,  whilst  the 
colouration  changes  to  blood-red  and  then  to  violet.  Con- 
centrated nitric  acid  does  not  appear  to  effect  any  change. 
The  base  produces  sneezing,  but  to  a  less  marked  degree 
than  veratrine  ;  its  composition  corresponds  to  the  formula 
<',,H-,XOs.  The  hydrochloride  crystallises  from  water  in 
white  needles,  containing  two  molecules  of  water  of  crystal- 
lisation which  they  lose  at  101°  C. 

Sabadinine  is  got  from  the  sulphate  by  decomposing  it 
with  sodium  carbonate  and  extracting  the  base  with  either 
ether  or  chloroform.  It  separates  from  the  former  solvent, 
in  which  it  is  difficultly  soluble,  in  the  form  of  hair-like 
needles,  which  begin  to  melt  at  160°  and  decompose 
gradually  on  further  heating.  The  alkaloid  is  fairly  soluble 
in  water,  readily  so  in  alcohol.  Concentrated  sulphuric 
acid  produces  a  stable  blood-red  colouration,  whilst  con- 
centrated nitric  acid  is  without  effect.  The  base  does  not 
give  rise  to  sneezing.  Analysis  points  to  one  of  the  two 
formula.-  C„7H4:1X08  or  Co7HJ5XOs.  The  hydrochloride 
forms  well-defined  crystals,  which  contain  water  of  crystal- 
lisation and  are  readily  soluble  in  cold  water. 

Both  sabadine  and  sabadinine  are  characterised  by 
remaining  dissolved  when  separated  from  their  salts  by 
the  addition  of  alkalis,  alkaline  carbonates,  or  ammonia, 
and  only  being  precipitated,  in  a  flocculent  form,  on 
warming  the  solution. — C.  A.  K. 


Preparation    of  Bromoform.      M.    Deniges.      Eepert.   de 

Pharm.  1891,  47,  12- 
One  hundred  cc.  of  soap-lye  and  100  cc.  of  water  are  mixed 
together  and  20  cc.  of  bromine  added.     When  the  reaction 
has  ended  the  mixture  is  treated  witli  a  sufficient  quantity 
of   acetone   (10  cc.)  to  remove  the  yellow  colour  of   the 
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hypobromite.  A  liquid,  almost  colourless  layer  of  bronio- 
eparates,  which  is  separated,  washed,  and  n 
ortion  <.f  boiling  point  l  is  — i;,n  i-  pure  bromoform. 
The  yield  i-  only  60 — 7o  p.  r  cent,  of  theory,  owing  to  some 
of  the  bromine  being  lost  as  bromide  and  hromate  of 
sodium.  The  process  -  nnalagous  to  that  of  Suilliot  and 
Raynaud  for  the  preparation  of  iodoform  (this  Journal, 
1889,  810  and  177).-   C.  A.  K. 


Caltfbrnian    Soap   Plant.      11.   Trimble.      Amer.    Journ. 
1'Ik. mi..  L890,  62,  600. 

'I'm  Californian  BOap  plant  (Chlorogalum  pomeridianuai) 
to  the  natural  order  Liliaaae,  and  is  found  on  the 
coast  between  Oregon  and  Central  America.  The 
tuber-  of  the  plant  produce  a  lather  when  placed  in  water 
and  are  greatly  valued  by  the  Indians  and  Mexicans  as  a 
substitute  for  soap.  This  property  is  due  to  the  presence 
of  saponin  in  the  tubers,  which  in  the  dried  state  contain 
up  to  6*  95  per  cent. ;  the)  also  contain  a  red-brown  crystal- 
line glucoside  «  Li'1!!  is  Boluble  in  water  and  may  be  extracted 
with  .tlier.— ('.  A.  K. 


The  Preparation  of  Aurous  Chloride.    J.  Lowe.     Dingl, 

'  Polyt.  J.  279,  167. 
in.  author  funis  that  a  solution  of  auric  chloride  when 
evaporated  to  dryness  on  the  water-bath  always  gives  a 
small  quantity  of  metallic  gold,  the  amount  depending  upon 
the  time  the  operation  lasts.  He  ascribes  this  to  the  forma- 
tion of  aurous  chloride,  which  decomposes  in  contact  with 
water  into  auric  chloride  and  metallic  gold.  If  a  solution 
ol  pure  auric  chloride  be  heated  uninterruptedly  on  the 
•'.-.t.  i  bath  in  a  porcelain  basin,  a  brown  deposit  will 
-.patatc  This  increases  according  to  the  length  of  time 
the  heating  is  continued.     Whilst  the  solution  darkens  from 

the    formation    of  this    deposit,  .lull    .lark    brown    crystals, 

probabrj  of  auro-auric  chloride,  appear,  ami  aftei  Borne  time 
the  who!,  contents  solidify  and  form  a  .lark  h  il 
half-crystalline  mass.  ( >n  further  heating  tight  yellow 
points  appear  on  the  .lark  residue  and  these  gradually  pass 
into  a  light  yellow  powder  of  anion-  chloride.  The  eon 
version  of  auric  mi"  aurous  chloride  take-  place  onlj 
slowly  at  tin'  temperature  of  boiling  water;  a  gold  chloride 
notation  prepared  by  dissolving  l  crms.  of  pure  metallic 
gold  in  aqua  regia  required  several  days'  heating  to 
completely  convert  it  into  aurous  chloride. — I.  11.  t". 


I' VI  IN  Is. 


Improvement*  in  thi  Manufacture  and  Production  of 
Hydroxyl  or  Peroxide  of  Hydrogen,  and  in  the  Appa- 
ratus Employed  therein.  !■'.  Bale,  Droitwich,  ami  T.  C 
Sim-,  Cheltenham.     Eng.  Pal     1628,  March  7, 1890.    8</. 

Babjou  carbonate,  alone  or  mixed  with  charcoal,  coke,  or 
small  coal,  i-  heat.  .1  in  a  ri  tor)  oi  othei  suitable  vessel  to  a 
white  heat,  whereby  "  carbonic  acid  and  oxide  <>f  barium" 
irmed  A  stream  of  air,  steam  or  other  gas  maybe 
passed  over  it  t"  aid  its  decomposition.  The  resulting 
barium  oxide  is  either  allow.. I  to  cool  somewhat  in  the 
same  vessel  or  reheated  to  a  lower  temperature  in  anothei 
vessel,  ami  sir,  preferably  purified,  or  oxygen,  i-  passed 
in.  barium  peroxide  being  formed,  The  pi. "hut  i-  sus- 
pended Id  wat.i  ami  decomposed  by  a  stream  ..t 
carbon  dioxide,  which  a  ay  be  derived  from  the  decomposi- 
tion of  another  \  onati    in  a  -,  cond 

retort,  or  may  1..'  of  extra] is  origin.    The  precipitated 

barium  carbonate  is  collet  tt  ■!  and  used  over  again,  starting, 
a-  before,  with  the  preparation  ol  barium  oxide.  The 
operation  may  thus  h.-  made  continuous,  and  the  barium 

carbonate  u-.d  repeatedly.       B,    I'.. 


Improved  Process   unit  Apparatus  for   the   Production   of 
■  it  Gas.    R.  D.Bowman,  East  Dulwich.     Rng.  Pat. 

May  20,  1890.      \\d. 

l'..w  DBB1  0    mailman,  -e  peroxide   is  a.l.le.l  to  molten  caustic 

soda  with  constant  stirring  until  a  granular  plastic  mass  is 
obtained.  This  i-  then  dusted  over  with  Mack  oxide  of  copper 
anil  heated  to  full  redness  in  a  current  of  air.  The  granulated 
fragments  are  placed  in  retorts  arranged  to  work  in  two  seta 
alternately,  and  air  an. 1  steam  alternately  passed  in.  As  the 
steam  enters  the  first  retort  the  oxygen  which  is  first  evolved 
ami  which  is  diluted  with  air  passes  through  pi|K's  to  an 
automatic  cock.  This  has  only  one  delivery  port  whilst  the 
shell  has  two.  opening  respectively  to  the  by-passcs  con- 
nected to  the  two  series  of  retorts.  The  impure  mixture 
thus  pass,-  to  the  other  series  of  retorts  in  which  the 
oxygen  is  absorbed.  Tile  pure  oxygen  which  is  now  coming 
off  from  the  tir>t  series  passes,  owing  to  the  continued 
automatic  rotation  of  the  cock,  to  the  cooler  and  thence  to 
the  gas  reservoir.  As  soon  as  all  the  oxygen  ha-  come  off 
-team  i-  cut  off  from  the  first  s.  ri.-  and  air  passed  in. 
communication  with  the  nitrogen  exhaust  being  opened. 
Meantime  -team  is  travelling  through  the  second  series  ami 
so  the  cycle  of  operations  begin  "  de  novo."  It  is  claimed 
also  that,  by  the  partial  oxidation  and  reduction  thus 
cm]. loved,  the  form  ..f  the  grannies  are  much  more  per- 
manent than  if  a  complete  conversion  took  place  in  each 
-en.,  of  operations.       The  patentee  makes  no  general  claim 

to  the  production  ol  free  oxygen  by  the  action  of  alternate 
currents  of  steam  and  air  upon  inanimate  of  soda,  I'm 
details  of  the  apparatus  the  specification  ami  drawings  must 
be  consulted. — S.  ( ',.  K 


EBBATDXi 

In   April  number  of  this  Journal,  page  882,  bottom  of 

second    column;   for  the  formula    there    given   for  (icranial 
substitute — 
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XXI.-PHOTOGRAPHIC  MATERIALS 
PROCESSES. 


AND 


Photography  in  the  t  'olours  of  Suture.     V.  V..  Ivea. 
l    Franklin  lust.  131,  1—21. 

Hi  i  on  nn.iMi,     processes   (| lesses    of   photography    in 

natural  colours)  are  of  two  kinds.     In  one  the  light  itself 

produce-    the    colours     upon    the    Sensitive     plate.      In     the 

other,  light  does  not   pi  iurs,  hut   regulates  thaif 

distribution  ami  combination, 

The  author  refers  to  th.  results  obtained  bj  Seebeoh  in 
1810,  bj  Niepce  de  St  Victor,  Beequerel  and  Zenker,  and 
think-  that  the  ..l.l. a   productions   were   better  in  colour* 

B  ies  to  tl inclusion  that  there  is  no  scientific  basis 

for  a  belief  that  :m\  material  improvement  can  ever  he 
mad.-  m  processes  depi  tiding  upon  th.  production  of  coloi  N 
l.y  the  light  upon  the  sensitive  plate. 

The  author  then  reviews  the    other    kind  of    heliochromie 

ies  and  mentions  a  paper  of  H.Collen  (  British  Journal 
of  Photography,  October  27,  1865),  which  he  consider-  to 
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be  a  first  step  towards  a  solution  of  the  problem  of 
heliochromy,  and  amounting  to  a  suggestion  to  make  three 
photographic  negatives,  one  by  the  action  of  red,  one  by 
yellow,  and  one  by  blue  light.  He  then  describes  the 
process  pateuted  in  1868  by  Dueos  Duhauron,  of  Paris, 
very  similar  to  Collen's,  but  no  more  practicable.  The 
suggestions  of  C.  Cros  and  Poiree,  of  Paris,  of  a  similar 
nature  could  not  be  carried  out,  because  no  photographic 
plates  were  sufficiently  sensitive  to  yellow,  orange  and 
red  rays. 

It  was  only  the  discovery  of  colour  sensitisers  by  Vogel 
which  supplied  the  means  for  carrying  out  either  Collen's 
or  Poiree's  idea.  Passing  on  to  the  progress  made  by 
Duhauron  and  Albert,  the  author  mentions  the  attempt  of 
F.  Stolze  to  solve  the  problem  by  the  use  of  three  suitable 
selective  colour  screens  in  connexion  with  colour  sensitive 
plates  and  of  a  fourth  ordinary  negative.  The  plan  of 
Vogel  to  sensitise  plates  specially  for  each  region  of  the 
spectrum  is  too  complicated,  and  could  not  be  carried  out 
for  want  of  the  necessary  d3res. 

In  February  1888  the  author  demonstrated  a  procedure 
based  upon  the  observation  that  all  the  colours  of  nature 
can  be  counterfeited  to  the  eye  by  three  type  colours,  and 
mixtures  thereof.  The  process  was  proved  by  photo- 
graphing the  spectrum.  Promising  results  were  obtained, 
but  the  solution  of  the  problem  was  incomplete  until  a  new 
principle  was  discovered  which  permitted  to  reproduce  not 
only  the  spectrum,  but  also  all  the  hues  of  nature.  This 
new  principle,  first  announced  in  November  1888,  is  that  of 
making  sets  of  negatives  by  the  action  of  light  rays  in 
proportion  as  they  excite  primary  colour  sensations,  and 
images  or  prints  from  such  negatives  with  colours  that 
represent  primary  colour  sensations.  The  principle  involves, 
according  to  Maxwell's  measurements,  the  production  of 
one  negative  by  the  joint  action  of  the  red,  orange,  yellow, 
and  yellow-green  rays  in  definite  proportions  to  represent 
the  red  sensation,  one  by  the  joint  action  of  the  orange, 
yellow,  green,  and  green-blue  rays,  in  definite  proportions 
to  represent  t  be  green  sensation  and  one  by  the  joint  action 
of  the  blue-green,  blue,  and  violet  rays,  in  definite  pro- 
portions to  represent  the  blue  sensation. 

Negatives  of  the  required  character  can  be  made  by 
exposing  a  Cyaniue-stained  gelatin-bromide  plate  through 
a  double  screen  of  Chrysoidine  orange  and  Aniline  yellow 
of  suitable  intensity  for  the  red  sensation,  a  Cyanine- 
erythrosiu  gelatin-bromine  plate  through  a  screen  of 
Aniline  yellow  of  suitable  intensity  for  the  green  sensation, 
and' an  ordinary  gelatin-bromide  plate  through  a  double 
screen  of  Crysophenin  yellow  and  Methyl  violet  R  R  for 
the  blue  sensation. 

The  plates  and  screens  are  correct  when  they  will  secure 
negatives  of  the  spectrum  showing  intensity  curves  sub- 
stantially like  the  curves  in  Maxwell's  diagram. 

There  are  two  ways  of  making  the  helioehromic  pictures 
from  these  negatives.  The  first  method  does  not  produce  a 
permanent  picture,  but  a  screen  projection. 

Lantern  slides  made  from  the  helioehromic  negatives  and 
exactly  reversing  their  light  and  shade  must  also  represent 
the  effect  of  the  object  upon  the  respective  colour  sensations. 
One  lantern  positive,  when  seen  by  transparency  in  red 
light,  reproduces  the  effect  of  the  object  upon  the  primary 
red  sensation.  Another,  viewed  in  the  same  manner  by 
green  light,  reproduces  the  effect  of  the  object  upon 
the  green  sensation.  The  third,  viewed  by  blue-violet 
light,  reproduces  the  effect  upon  the  blue  sensation. 
Evidently,  the  combination  of  these  three  images  into  one 
must  form  a  reproduction  of  the  object  as  seen  by  the  eye, 
correct  in  form,  colour,  and  light  and  shade.  Such  a  com- 
bination is  effected  by  projecting  the  three  pictures  with  a 
triple  optical  lantern  so  that  they  exactly  coincide  upon  the 
screen. 

The  process  is  capable  of  giving  results  which  are  above 
criticism.  The  most  serious  objection  to  this  method  of 
solving  the  problem  is  that  its  only  commercial  value 
would  lie  in  its  application  to  the  illustration  of  popular 
lectures. 

In  the  projecting  method,  the  luminous  image  is  built  by 
adding  light  to  light.  White  light  is  produced  by  the 
mixture  of  the  three  coloured  lights  used  for  projection,  and 


black  by  their  suppression.  But  when  by  the  process  it  is 
intended  to  produce  permanent  pictures,  the  paper  which 
may  form  the  basis  of  the  picture  is  itself  white,  and  it  is 
the  shadows  that  are  built  up  by  the  superposition  of 
colour  prints. 

Nevertheless,  the  colour  print  has  exactly  the  same 
function  to  perform  as  the  lantern  positive,  i.e.,  to  absorb 
and  suppress,  by  its  shading,  light  affecting  one  primary 
colour  sensation.  If  three  positives  be  removed  from  the 
lantern,  the  screen  is  evenly  illuminated  with  white  light. 
If  the  one  representing  the  green  sensation  be  replaced,  its 
shadows  will  absorb  the  green  light,  with  the  result  that  the 
screen  bears  a  picture  in  the  complementary  colour,  pink, 
on  a  white  ground.  In  the  colour  print  method,  the  first 
step,  a  white  surface,  which  corresponds  to  the  fully  illumi- 
nated screen,  and  the  shadows  of  the  colour  print  representing 
the  green  sensation,  when  laid  upon  this  surface,  absorb  the 
same  kind  of  rays  as  the  shadows  of  the  positive  in  the 
lantern,  and  with  the  same  result,  a  pink  monochrome 
picture  on  a  white  ground.  Superposing  the  other  two  colour 
prints  upon  the  first  one  on  paper  is  like  inserting  the  other 
two  positives  in  the  lantern.  This  explains  why  the  primary 
sensations  are  represented  by  prints  having  shades  of  the 
complementary  (absorbing)  colour.  It  is  the  lights  and  not 
the  shades  of  the  colour  prints  that  represent  the  effect 
upon  the  respective  primary  colour  sensation.  It  is  only 
necessary  to  use  dyes  that  completely  absorb  red  light,  but 
neither  green  nor  blue-violet  for  the  print  representing  the 
red  sensation,  green  but  neither  red  nor  blue-violet  for  the 
green  sensation,  blue-violet  but  neither  red  nor  green  for 
the  blue  sensation,  in  order  to  obtain  from  the  author's 
negatives  a  colour  print  heliochrome  that  exactly  fulfils  all 
theoretical  requirements,  provided  that  it  be  examined  in 
the  same  kind  of  white  light  that  is  obtained  in  the  screen 
projections,  by  mixing  red,  green,  and  blue-violet  rays. 
The  dyes  mentioned  \>y  the  author  in  his  paper  of  Novem- 
ber 21st,  1888  (Prussian-blue,  Magenta,  and -Aniline  yellow), 
fulfil  this  requirement,  and  colour  print  heliochromes  made 
therewith  according  to  his  instructions  must,  therefore, 
reproduce  all  the  colours  of  nature  under  the  conditions  of 
illumination  just  stated. 

This  is,  then,  a  theoretically  perfect  and,  at  the  same 
time,  practicable  process  of  reproducing  all  the  colours  of 
nature  in  permanent  prints  from  three  negatives.  Com- 
posite heliochromy  must  alwaj's  remain  a  comparatively 
costly  process  when  carried  out  in  a  manner  calculated 
to  yield  the  finest  results,  and  can  most  profitably  be  brought 
before  the  public  in  the  form  of  optical  lantern  lecture 
illustrations,  not  with  the  triple  lantern,  but  with  transparent 
colour  print  heliochromes  mounted  as  lantern  slides.  If 
the  colour  prints  are  made  by  the  Woodbury-type  process, 
such  helioehromic  lantern  slides,  infinitely  superior  to  hand- 
painted  ones,  can  be  made  in  quantity  at  a  cost  not 
exceeding  one  dollar  each. — D.  H. 


Photography  in   Colours.     G.   Lippmann.     Compt.    Rend. 

112,  274-276. 
The  author  has  succeeded  in   photographing  the  image  of 
the  spectrum   in   its   true  colours,  using   only  the   sensitive 
substances,  developers,  and  fixing  agents  hitherto  employed 
for  photographic  purposes. 

The  sensitive  film  erupted  must  be  transparent  and 
free  from  grain  visible  under  the  microscope,  or  if  the  film 
is  granular  to  any  extent,  the  size  of  the  grains  must  he 
negligible  in  comparison  with  the  length  of  a  wave  of  light. 
For  this  reason  ordinary  photographic  plates  cannot  be 
used,  but  the  author  has  prepared  plates  emplo3'ing  albumen, 
gelatin,  or  collodion  as  the  substratum  and  iodide  or 
bromide  of  silver  as  the  sensitive  medium,  which  are  almost 
transparent,  possessing  only  a  faint  blue  opalescence.  The 
plate  thus  prepared  is  placed  in  contact  with  a  reflecting 
surface  of  mercury  in  a  suitably  arranged  cell,  in  which  the 
film  side  of  the  plate  is  in  contact  with  the  mercury.  The 
exposure,  development,  and  fixing  of  the  plate  is  conducted 
as  usual,  and  the  result,  in  the  case  of  the  spectral  colours, 
is  a  coloured  image  which  is  permanent  to  the  most  intense 
lights.     This  image  is  a  positive  by  reflected  and  a  negative 
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by  transmitted  light.  In  the  former  case  the  original 
spectral  colours  are  seen  in  their  due  order,  in  the  latter 
each  i-  represented  by  it-  complementary  colour. 

This  result  is  due  to  thi  interference  of  the  incident  ray 

of  light,  and  that  reflected  from  the  surfai E  the  mercury, 

wherebj  a  -  ti  -  of  luminous  maxima  and  'lark  minima  arc 
formed  within  the  film.  The  maxima  alone  affect  the  plate 
bo  as  to  render  the  sensitive  medium  amenable  to  devi  lon- 
mi  nt,  and  at  these  points  a  deposit  of  metallic  silver  is 
formed  after  development.  The  film  is  thus  divided  up  by 
a  number  of  thin  deposits  of  silver,  separated  from  one 
by  the  distance  of  the  points  of  maximum  action, 
that  i-,  by  the  distance  of  half  a  wave  length  <>f  the  incident 
light.  These  deposits  an-  therefore  aituated  at  exactly  the 
distances  required  to  produce  the  originally  incident  light 
when  looked  at  by  reflexion. 

The  colours  are  of  the  same  nature  as  those  of  soap- 
bubbles,  bul  thej  are  purer  and  more  brilliant  when  a  g I 

reflecting  surface  ol  silvei  has  been  got;  thia  is  essentially 
,.,  when  the  numbei  ol  reflecting  surfaces  is  large. 
A  sensitive  film  ,'-  mm.  thick  will  contain  about  200  thin 
di  posits  of  metallic  silver. — C.  A.  K. 


XXII— EXPLOSIVES,  MATCHES,  Etc. 

PATENTS. 

Improvements  in  Explosives.     11.  II.  Lake.  I Ion.     From 

S.  II.  Kmmens,   Emmens,  Penn.,  U.S.A.     Eng.  Pat  3852, 

h  11,  1890.     Id. 

Tiik  inventor  steeps   unsized  paper  or  paper  pulp  for  two 

minute-  in  the  mixture  ol  nitric  and  sulphuric  acids  used  in 

the    manufacture   of  gun-cotton,  then   washes  it  with  cold 

water  and  pi ■-  it   in  a  solution  of  ammonium  carbonate 

until  effervescence  ceases,  The  paper  is  then  removed  to 
another  hath  containing  a  strong  solution  of  picric  acid 
heated  to  100  C,  in  which  it  is  left  for  ten  minute-.  After 
removal  from  the  picric  aeid  solution   it  is  exposed  to  the 

action  Of    gaseOUS  ammonia,  when    the    adhering    picric    aeld 

i^  converted  into  ammonium  picrate.  After  drying  the 
material  i-  ready  for  use  as  an  explosive. — W.  M. 


Improvements  relating  to  the  Manufacturt  of  Explosives, 
and  to  Apparatus  there/or.  II.  II.  Lake.  London.  From 
II  B.  Maxim,  Vienna,  Austria.  Kng.  Pat  ■'■•J"'.'.  April  :t, 
ls'.io.     I*.  :\,l. 

Tm-  i-  a  king  and  e.,in|,ie\  specification  copiously  illustrated 
by  drawings.  In  the  manufacture  ol  nitroglycerin  accord 
ing  to  this  invention  the  aeid-  and  glycerin  are  mixed  bj 
injectors  operated  bj  cold  compressed-air,  both  liquids 
coming  into  contact  when  in  the  form  ol  fine  spray,  and  in 
the  presence  o)  ail  which  if  rapidly  expanding,  and  being 
blown  into  and  conveyed  through  a  mixing  pipe  from  100  to 
200  ft  in  length  and  I  ',  in.  in  diameter  at  the  pari  sur- 
rounding the  injector,  increasing,  about  20  iu.  From  the 
injectoi  lo  8  in.  in  diamctei  I  In-  par)  of  the  pipe  ia 
surrounded  bj  a  water  jacket  and  finally  delivers  into  a  tank 
containing  a  large  quantity  of  water.  The  chemical  reaction 
i-  completed  during  the  passage  of  the  liquids  through  the 
pipe,  which   has  a  fall  of   l   in   15,  and  a  jet  ol  watei   ia 

injected  into  the  pipe  jusl  before  'I ontents  discharge  into 

th<  tank  containing  the  watei 

When  the  -par,  a>ailat. le  i-  not  sufficient  for  this  long 
mixing  pipe,  the  injectora  are  arranged  ovei  a  tank  contain- 
ing the  acid  mixture  which  i-  drawn  oul  of  the   tank  and 

re-discharged   into  it.  having  in   it m-e   met    with   the 

glycerin   in  the  form  ol   fine  spray.     When  cotton  is  being 

sted  the  material  is  Fed  inthefoi I  long  rolls  to   a 

carding  wheel  which  revolves   in  the  utb  ol   a  tuhe  ci 

municuting  with  an  injectoi  worked  bj  i  old  compressed  air. 
The  Buction  'haw-  the  oottoc  in  the  form  of  singh  fibres 

intO  the  aeid. 


Smokeless  powder  is  produced  by  moistening  the  gun- 
cotton  with  ether,  acetone  or  other  suitable  solvent  and 
then  mixing  it  with  nitroglycerin  previously  mixed  with 
castor  oil.  The  mixture  is  then  treated  with  acetone  vapour 
in  a  chamber  from  which  the  air  i-  exhausted.  The  material 
is  then  thoroughly  kneaded  in  a  special  machine  and  after- 
wards prosed  through  suitable  dies  to  form  rods  or  strips 
of  the  desired  shape. 

The  inventor  states  that  explosive  material  composed  of 
To  part-  of  gun  cotton,  24  parts  of  nitroglycerin,  and  1  pari 
of  oil  cannot  be  efficiently  worked  with  rolls,  when  produced 
by  the  processes  hitherto  adopted,  a  much  larger  proportion 
of  nitroglycerin  being  required  to  make  the  material  soft 
enough  to  be  worked  :  hut  according  to  this  invention  any 
desired  composition  can  be  made  in  such  a  manner  that  it 
can  be  easily  worked  between  rolls. — \V.  M. 


Improvements  in   Percussion    Fuses.      1!.    Low,    London. 
Lug.  Pat.  5535,  April  11,  1890.     Bo*. 

Tins  invention  "relates  to" percussion  Fuses  wherein  an  annular 

or  tubular  piece  or  guard  i-  BO  fitted  upon  the  needle,  -trikcr, 
or  pellet  that  it  will  keep  the  needle  and  the  cap  or  detonator 
out  of  contact  with  each  other  until  the  projectile  or  -lull  is 
discharged  from  a  gun,  when  tin-  -aid  guard  will  be  forced 
backward  upon  the  needle  or  pellet  by  the  -hock  of  the 
discharge,  SO  that  both  the  said  needle  or  pellet  and  the 
guard  are  free  to  move  forward  upon  impact  of  the  shell." 
The  specification  is  illustrated  by  drawing-.  —  W.  M. 


Improvements  in  the  Manufacture  of  Explosives.    CO. 

I.tindholm,    Stevenstl \vr,    N.H..    anil    G.    II.     Ilo-ie. 

Saltcoats,  Ayr,  NIL    Eng.  Pat  7301,  May  Hi,  1890.    ■)'/. 

Nitko-i  l  I  l  i  LOSE,  nitro-nxy  cclhiln-c.  or  iiitro  hvd i "cellulose 
is  mixed  with  aniline,  toluidil i  other   suitable  amine,  and 

after  subjecting  the  mixture  to  heat  and  pressure  it  forma  a 

idear  celluloid  ma--  which  max  be  worked  in  various  shapes. 
Tin'  amine  may  afterward-  be  dissolved  out  either  wholly 
or  in  part,  or  other  bodies  may  lie  incorporated  with  the 
explosive,  Bucfa  a-  potassiom  nitrate, hydrocarbons, and  their 
nitro-derivatives,  aitro  glycerol  and  carbon.     T.  A.  L. 


XXIII.-ANALYTICAL  CHEMISTRY. 

INOSG  I  SIC  CHEMISTRY.— QUALITATIVE. 

Boiler  Feed-Water  containing  Magnesium  Chloride. 
A.  Goldberg.    <  hem.  Zeit.  J5, 81. 

See  under  L,  pniji  448. 


Action  of  Hydrofluoric  Add  on  GuUa-Percha.     W.  Hampe. 

(  hem.  /.lit.  14,  1 777. 

HYDROFLUORIC  acid  gradually  attack-  gutta-percha,  taking 

mic  matter  and  sometimes  alkali-.     Where  the  acid 

i-  used  in  the  determination  of  rerrous  -alt-  in  silicates,  the 

results  on  titrating  with  permanganate  will  evidently  he  too 

high,  after  mixing  the  hydrofluoric  aeid  and  -ulphuric  aeid 
in  the  process.  Therefore,  the  author  add-  ju-t  sufficient 
potassium  permanganate  to  colour,  and  then  proceeds  as 
usual,  All  error  is  best  avoided  by  keeping  the  a.  id  in 
platinum  bottle-.     T.  L.  B. 


Sulphuretted  Hydrogen  Freefrom    irsenic.     W,  H&mpe. 
(  hiin.  Zeit.  14,  1777. 

Fob   ordinarj    analytical    purposes  sulphuretted  In 

m.n  be  freed  from  arsenic  bj  passing  tl igh  two  or  three 

wash  bottles  containing  a  solution  "t  caustic  -"da  oi  sodium 
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sulphide.  For  special  purposes  the  gas  is  best  generated  by 
the-  action  of  dilute  sulphuric  acid  (1  to  10)  on  crystallised 
sodium  sulphide  free  from  arsenic.  — T.  L.  B. 


Freeing  of  Chlorine  from  Admired    Hydrochloric    Acid. 

W.  Hampe.     Chem.  Zeit.  14,  1777. 
This  is   sometimes  done   by  passing  the  gas  over  heated 
manganese   dioxide,  but  the   author  prefers  to  use  a  strong 
solution  of  potassium  permanganate.     The   removal   is   de- 
clared to  be  complete. — T.  L.  B. 


An  Oxide  of  Gold.  W.  Hampe.  Cbem.  Zeit.  14  1778. 
1  rsnra  a  fine  sheet  of  gold  as  positive  electrode  in  a  sulphuric 
acid  or  nitric  acid  solution,  the  author  found  that  the 
same  became  coloured  brown,  and  finally  a  reddish-brown 
powder  fell  to  the  bottom  of  the  electrolysing  dish.  This 
was  proved  qualitatively  to  be  a  hydrate  of  gold  formed  by 
the  oxidising  action  of  the  electrolytically-evolved  oxygen. 
On  drying  over  sulphuric  acid,  and  then  heating,  it  exploded 
violently.— T.  L.  B. 


Silver  Pero.ride.  W.  Hampe.  Chem.  Zeit.  14,  1779—1780. 
By  electrolysing  a  concentrated  solution  of  silver  nitrate  the 
author  obtained,  as  long  ago  as  1873,  a  crystalline  deposit  at 
the  positive  pole.  •  A  quantity  of  this"  crystalline  body, 
which  evolves  a  quantity  of  oxygen  under  water,  wis  kept 
in  a  sealed  tube.  After  some  years  the  tube  exploded, 
evolution  of  oxygen  being  doubtless  the  cause.  The  sub- 
stance contains  silver  nitrate,  which  persistently  remains  in 
combination.  The  formula  AgX03.4  AgO.aq.  has  been 
proposed,  but  this  the  author  cannot  accept  as  correct  ; 
he  considers  that  a  mixture  of  various  bodies  is  present. 

— T.  L.  B. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

k  Study  in  Thermo-Chemistry ;  the  Reduction  of  Metals 
from  their  Ores.  W.  X.  Hartley.  Scient.  Proc.  Boy. 
Dublin  Soc.  1891,  7,  35—42. 

See  under  X.,  pages  1G7 — 168. 


The  Carbon  of  Spiegel  Iron.  B.  Rathke.  Ann.  260, 
333  —  337. 
Bkhzei.iis  has  observed  that  when  Spiegel  iron  is  dissolved 
by  oxidising  agents,  there  remains  a  residue  closely  resem- 
bling humic  substance,  inasmuch  as  it  is  acid  and  dissolves 
partly  by  alkalis  to  a  brown  solution.  It  appeared  to  the 
author  that  a  further  investigation  of  this  residue,  -would 
throw  some  light  on  the  mode  in  which  the  carbon  was 
combined  with  the  metal.  A  ferro-mangauesc  was  employed 
containing  6G  per  cent,  of  manganese.  The  metal  was  finely 
powdered  and  oxidised  with  bromine  in  a  tlask  with  a 
condenser  attached ;  the  distillate  contained,  besides  bromine, 
some  carbon  tetrabromide  together  with  a  little  tetrachloride 
produced  from  chlorine  present  as  an  impurity  in  the 
bromine.  The  chief  proportion  of  the  carbon  remained  in 
the  residue  as  a  black  powder,  and  was  purified  by  treat- 
ment with  hydrochloric  aeid.  It  was  then  carefully  washed 
and  dried  ;  30  grms.  of  ferro-manganese  yielded  3*7  grins, 
of  this  residue.  In  appearance  it  resembled  gunpowder,  and 
coloured  soda  solution  but  slightly.  It  was  digested  with 
hydrofluoric  acid,  and  washed  until  the  wash-water  gave  no 
acid  reaction,  although  the  powder  itself  still  continued  to 
redden  litmus  paper.  An  analysis  of  the  dried  powder  gave 
the  following  :— Carbon,  49 '97  per  cent.;  hydrogen,  2-12 
per  cent.;  bromine,  21-25  per  cent.;  chlorine,  1-47  per 
cent.;  oxj-gen,  25- 19  per  cent.  A  weighed  quantity  of  the 
purified  powder  was  boiled  with  sodium  carbonate  and 
filtered.    The  filtrate  was  evaporated  to  dryness  and  ignited, 


and  the  bromine  and  chlorine  in  the  residue  determined  ; 
13-94  per  cent,  of  bromine  and  1-58  per  cent,  of  chlorine 
had  been  removed  from  the  original  substance. 

The  residue  weighed  92-19  per  cent,  of  the  original 
substance,  and  contained:  Carbon,  50-71  per  cent. ;  hydro- 
gen, 2-13  per  cent. ;  bromine,  7-41  per  cent. ;  sodium,7-39 
per  cent.  ;  oxygen,  32-36  per  cent. 

As  it  was  possible  that  the  sodium  might  be  present  as 
sodium  bromide  absorbed  by  the  carbon,  some  of  the  original 
carbon  was  digested  with  a  concentrated  solution  of  sodium 
chloride,  when  it  was  found  that  practically  none  was 
absorbed  by  the  carbon. — A.  L.  S. 


Determination  of  Titanium  in  Ores.  W.  A.  Xoyes. 
J.  Anal,  and  Appl.  Chem.  January  1891  ;  En-r.  and 
Mining  J.  1891,  474. 

Fob  a  quantitative  determination  by  Weller's  method 
(Ber.  15,  2592),  0-1  grm.  of  the  finely  powdered  mineral  is 
mixed  in  a  platinum  crucible  with  0-2  grm.  of  sodium 
fluoride,  also  finely  powdered.  3  grms.  of  sodium  pyro- 
sulphate  are  then  added  without  mixing.  The  mass  is 
carefully  fused  and  heated  gently  till  effervescence  ceases 
and  copious  fumes  of  sulphuric  acid  are  evolved.  This 
takes  only  two  or  three  miuutes.  When  cold  the  mass  in 
the  crucible  is  dissolved  in  15  to  20  cc.  of  cold  water  and 
the  solution  filtered.  The  filtrate  and  washings  need  not 
exceed  30  cc.  If  a  residue  remains  it  can  be  treated  an-ain 
by  the  same  method  after  burning  the  filter,  but  the  amount 
of  titanium  found  by  a  second  fusion  is  usually  very  small. 

To  the  solution  1  cc.  of  hydrogen  peroxide  and  a  few  cc. 
of  dilute  sulphuric  acid  are  added,  and  the  colour  obtained  is 
compared  with  that  of  solutions  containing  known  amounts  of 
titanium.  For  a  standard  solution,  titanic  oxide  is  dissolved 
in  hot  concentrated  sulphuric  acid  and  the  solution  diluted 
till  1  cc.  contains  1  mgrm.  of  TiO.;.  In  diluting  it  is  best  to 
use  dilute  sulphuric  acid  at  first,  to  prevent  the  precipitation 
of  titanic  oxide. 

The  author  cannot  entirely  confirm  Weller's  statement 
that  the  colours  produced  are  not  affected  by  small  amounts 
of  iron.  He  finds  that  even  2  mgrms.  of  ferric  oxide  in  the 
form  of  sulphate  have  a  very  decided  effect  on  the  tints 
produced,  especially  when  the  amount  of  titanium  is  small. 
It  is  advisable,  therefore,  to  add  to  the  comparison  tubes 
an  amount  of  ferric  sulphate  corresponding  approximately 
to  that  in  the  solution  which  is  tested.  A  solution  of  iron 
ammonium  alum  answers  well  for  this  purpose,  and  all  that 
is  necessary  is  to  match  the  colour  of  the  solution  of  the 
mineral  before  adding  hydrogen  peroxide  to  it.  If  this  be 
done,  titanium  can  be  readily  determined  in  the  presence 
of  very  considerable  amounts  of  iron.  Thus,  0-02  mgrm. 
of  titanic  oxide  can  be  detected  in  30  cc.  of  water  in  the 
presence  of  0- 1  grm.  of  ferric  oxide  in  the  form  of  sulphate. 
This  would  correspond  to  0-02  per  cent,  for  0- 1  grm.  of  a 
mineral. 

A  qualitative  test  for  titanium  can  be  made  in  five  minutes 
as  follows  :  Mix  a  little  of  the  powdered  ore  with  sodium 
fluoride,  add  sodium  pyrosulphate  and  fuse  as  above. 
Cool  by  dipping  the  crucible  in  cold  water.  Add  two  or 
three  cc.  of  dilute  sulphuric  acid  and  10  cc.  of  water. 
Dissolve  by  boiling.  Divide  the  solution  into  two  portions, 
and  to  one  add  a  few  drops  of  hydrogen  peroxide.  A 
comparison  with  the  solution  to  which  no  hydrogen  peroxide 
has  been  added  will  show  at  once  whether  titanium  is  present 
or  uot. 

This  method  works  very  well  with  magnetite  and  other 
iron  ores. 


Volumetric  Determination  of  Oxygen  by  means  of  Nitrogen 
Oxide.  L.  de  Koninck.  Zeits.  f.  angew.  Chem.  1891, 
78—80. 

This  paper  deals  with  Wanklyn  and  Cooper's  (see  also  this 
Journal,  1890,  980)  application  of  Priestley  and  Cavendish's 
method  for  estimating  oxygen  by  means  of  nitric  oxide. 
The  author's  investigations  on  this  method  lead  him  to  the 
conclusion  that  it  is  inapplicable  for  analytical   purposes, 
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the  results  varying  between  77  and  122  per  cent,  of  the 
theoretical  quantity,  and  depending  to  a  great  extent  on  the 
quantity  of  the  reagents  employed. 

.1  priori,  a  mixture  of  air  and  nitric  oxide,  in  presence 
of  water,  should  react  according  to  the  equation — 


2  NO  +  O,       2  NO 
_•  NO     ■    II  "       HNO, 


II  Xu 


The    iron    is    determined    volnmetrically  by    potassium 

permanganate.     The  colour  due  to  the  chromium  salts  does 
not  interfere  a*  long  ;is  the  solution  is  sufficiently  dilute. 

— C.  A.  EC 


And  therefore  the  contraction  following  the  mixing  of 
the  two  gases  will  be  the  measure  of  the  oxygen  originally 

present,  the  disappi  three  volo -  being  equivalent 

to  one  volume  of  oxygen.  However,  the  author's  figures 
for  contraction   vai  n   2*32 — :*•  17   volumes   when 

using  air,  2*  86 — 8  "76  volumes  when  using  oxygen  containing 
i :  -c,  |  er  cent. of  nitrogen, and  2*93  volumes  for  purr  oxygen. 
From  these  considerations,  the  reactions  represented  by  the 
following  equations  become  probable  : — 

i  NO   ,   n        j   iin       i   HNO.  (l  vol.  0  =  5  vols. 

contraction  |. 
IN0  +  30     •   '-'  H,0=    l  ll.\'(t:i(l  vol.0       2-33 vols. 

contraction). 

In  fact  the  i mce  of  nitric  oxide  in  the  gas  mixture  is 

accompanied  by  an  increase  in  the  quantity  of  nitrous  acid 
formed.  In  absenci  of  nitric  oxide,  nitric  acid  alone  is 
formed.  Dilution  with  indifferent  gases  also  favours  the 
formation  of  nitrous  :ni<l. 

The  nitric  oxide  required  i-  obtained  from  dilute  nitric 
acid  (sp.gr.  I'll)  and  copper  foil,  and  the  precaution  is 
idopted  "i  shaking  the  gas  with  water  in  the  burette  to 
absorb  anj  nitrogen  peroxide  formed.  Two  Winkler- 
Hempcl  burettes,  containing  measured  volumes  of  the  gases, 
are  then  connected  by  means  of  a  capillar]  tube  fill  a  with 

water, I  the  oxygen  is  thus  introduced  in  the  nitric  oxide 

burette.— H.  A. 


.1  New  Method  for  th  Analysis  of  Silicates.  P.  Jannasch 
Meeting  of  the  <  Ihemical  Society .  Heidelberg,  January  23, 
1891.  Chem.  Zeit.  15,  150 
Tin  powdered  Bilicate  is  placed  in  a  platinum  vessel  of 
special  construction,  moderately  concentrated  hydrochloric 
acid  added,  and  the  whole  enclosed  in  a  hard  glass  tuhe  and 
heated  at  190°-  200  for  10  15  hours.  The  details  of  the 
method   will  be  given  in  a   special   communication.     The 

advantages  claimed  for  the  method   are  a  saving  ol    I 

and  also  of  substance,  Bince  the  alkalis  ami  othet  con 
stituents  ran  he  determined  in  one  and  the  same  quantity 
ol  the  substance. — A.  K.  M. 


Thi  Analysis  oj  Chronu  Iron  Ore,      K.   Namias.      stalil 
ii.  Eisen,  1890,  10,  977. 

u m  grin,  ol   chrome  iron  ore  is  mixed  with  8  —  in  grim),  of 

acid  sodiui potassium  sulphate  in  a  platinum  crucible,  and 

the  whole  kept  in  a  state  of  fusion  Foi  I r.    2 

ii  acid  sulphate  are  then  added,  after  allowing  I 
ami  tin-  henting  continued  For  a  few  minutes.  Tina 
Fusion   suffices  to  nj    basic   sulphates  that   may 

have  been  t led  during  the  prolonged  beating,  inl utrol 

Bulphates.  The  melt  <■  extracted  with  water  and  hydro- 
chloric acid,  ami  the  silica  Beparatt  d  as  usual  ;  it  it  conteins 
any  chromium,  the  fusion  must  be  repeated.  One-third  of 
the  filtrate  from  the  silicn  i~  taken  f<u  the  determination  of 

■  Milium.     It  i~  first  neutralised  with  caustic  alkali. 
aud  then  treated  with  0  5  grm.  of  magnesia,  suspended  in 

ind   wanned.     The  precipitate,  after  being  filtered, 
washed,  and  ignited  I    in  a  platinum  crucible  with 

potassium  chlorate  and  fusion  mixture  (potassium  sodium 
carbonate),  the  melt  extracted  «itii  water,  and  the  solution 
of  chromnte  tlms  obtained  reduced  and  I   with 

ammonia. 

'I'n   determine  the  manganese,  i •  m  1 1  of  the   filtrate 

i the  silica  is  tested  colorimetricallj ,  aftci  removing  the 

chromium   bj    means  ol  carbonate,  the   sulphuric 

n  id  presi  tit  being  first  precipitated  with  barium  i  hloridc 


Arsenic  in  Phosphorus.    W.  Hampe.    •  them.  Zeit.  14,  1777. 

Tiik  author  has  found  as  much  as  0-53  per  cent,  of  arsenic 
in  sticks  of  phosphorus. — T.  I..  Ii. 


Estimation  of  Sulphur  in  Lead.      \V.   Hampe.      Chcm. 

Zeit.  14,  177s. 
Amu  r  ."hi  grms.   of  lead,  in  the  condition  of  filings,  are 

gradually  added  to    1U0  grms.  of  nitre,  kept  Iten  in  n 

tin  n  ucible.  t  Ixidation  i-  complete  in  about  an  hour, 
the  mass  l«iiig  stirred  from  time  to  time.  The  melt  is 
poured  out,  a  current  of  carbon  dioxide  is  then  passed  into 
lint  water  containing  it.  after  which  the  whole  is  boiled  up 
and  filtered.  The  solution  again  has  carbon  dioxide  pnnaort 
into  it  to  remove  the  lead  completely,  and  the  filtrate  is  then 
evaporated  down  on  the  water-bath.  The  nitrate  is  i_'ut  rid 
nl  l>\  hydrochloric  acid  in  the  usual  way,  and  the  sulphur 
determined  as  barium  sulphate.  Results  obtained  are 
reliable.— T.  1..  Ii. 


The  Employmentof  Sromic  Acidin  Quantitative  Analysis. 
W.  l-'eit  and  K.  Kubierschky.    Chem.  Zeit.  15,  851 — 852. 

I  in  use  of  bromic  acid,  more  particularly,  in  volumetric 
analysis,  is  based  on  its  great  oxidu  i  |  ami  on  the 

fact  that  it  liberates  from  potassium  iodide  an  equivalent 
amount  of  iodine   which  ma]  be  accurately  titrated  with  a 

standard    soluti E   sodium   thiosulphate.      In   effecting 

an  oxidation  bromic  acid  is  reduced  to  bromine  thus: — 

2  lli;.ii,      HjO  +  Br,  r  5.0. 

In  practice  a  solution  of  potassium  bromate  is  employed. 
80  grms.  of  the  salt  are  dissolved  in  about  800  cc,  of  water, 
and  tin  solution  i«  boiled  with  sufficient  sulphuric  acid  to 
decompose  anj  potassium  bromide  that  may  be  present,  in 
accordance  « ith  the  equation — 

5Klir  +  KBrO    •   3  HjS04      3  K.-  I       3  n  I  ■   -   8 Br, 

The  solution  is  cooled  and  diluted   to   1, cc.     Twi 

the  solution  arc  mixed  with  potassium  iodide  and  sulphuric 
acid  in  excess,  and  the  liberated  iodine  is  titrated  with 
sodium  thiosulphate.  The  Inornate  i-  then  further  diluted 
vii  that  l  cc.  of  it  equals  lOcc.of  decinormal  thiosulphate. 
In  carrying  out  an  analysis,  an  scess  of  bromate  solution, 
acidified  with  sulphuric  acid,  i-  placed  in  a  graduated  tla-k, 
the  solution  of  the  bod]  to  be  analysed  is  added,  and  the 
whole  is  boiled  for  five  minutes  to  expel  the  liberated 
bromine.  The  liquid  i-  cooled,  diluted  to  the  mark,  and 
the  residua]  potassium  bromate  is  determined  in  an  aliquot 
part  of  the  solution  in  the  manner  indicated  above, 

l  he  mi  thod  is  applicable  to  the  estimation  of  sulphur  in 
mono-  and  poly-sulphides,  Bulphurous,  and  thiosulphuric 
acid-  (all  of  which  arc  completel]  oxidised  to  sulphuric 
acid),  nitrous  and  oxalic  acids,  iron  in  ferrous  salts.  8tc  It 
is  hanlh  necessar]  to  point  out  that  the  solution  to  I" 
analysed  must  contain  no  chlorine,  bromine,  oi  iodine 
compounds,     The  test  analyses  given  arc  quite  satisfactory. 

—  II.  T.  P. 


Thi  Estimation  qj  Dissolved  Oxygen  in  Water.    WMCisch. 
Zeits.  f.  angen  Chem.  1891,  105—108. 

L.  W.  Wikklkb  (this  Journal,  1889,  727)  gives  a  method 
of  estimating  dissolved  oxygen  iu  water.  This  has  led  the 
a  critical  examination  of  the  existing 
methods,  vis.,  (a)  the  Bunsen-Tiemunn,  i'i)  Moor's,  and 
(c)  the  SchQUenbi  rgi  i   ttisler. 

rim.   v,t-..i  experiments  were  made  with  each  method 

on    ii    water  direct   from  the  main:  (2)  the  same  watei 

igitation    with    aii  \    and   (8)   distilled   water  after 

agitation    with    air;    the    result     being    that    the   author 
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considers  Winkler's  method  to  give  good  and  accurate 
results,  and  in  addition,  to  be  the  easiest  and  most  reliable 
method.  Methods  (i)  and  (c)  gave  very  similar  results, 
while  (a),  the  Bansen-Tiemann,  nave  undoubtedly  too  low 
results,  for  which  the  author  was  unable  to  account. 

He  recommends  Winkler's  method  as  the  most  practical 
and  simple  for  the  estimation  of  dissolved  oxygen  in  water. 

— D.  A.  S. 


Determination  of  Albuminoid  Nitrogen  in  Water. 
E.  Wagner.     Jour.  Pharm.  Chim.  1891,  23,  5. 

K.tkt.daiil's  method  is  well  adapted  for  determining  nitrogen 
in  water,  contaminated  with  animal  refuse.  To  prevent  loss 
of  nitrogen  through  the  action  of  free  nitric  acid  on  the 
Organic  substances,  the  water  must  first  be  deprived  of  this 
acid.  This  is  effected  by  using  Gladstone  and  Tribe's  zinc 
copper  element,  which  reduces  nitric  acid  to  nitrous  acid 
anil  finally  to  ammonia.  Strips  of  zinc  are  dipped  into  a 
3  per  cent,  copper  sulphate  solution  washed  with  distilled 
water  and  dried  as  soon  as  there  is  a  sufficient  deposit  of 
copper  formed.  Before  use  these  strips  are  moistened  with 
distilled  water.  About  500  cc.  of  the  water  to  be  analysed 
is  filled  into  a  glass-stoppered  bottle,  acidified  with 
sulphuric  acid,  and  about  25  sq.  cm.  of  the  element  left  in 
the  water  until  metaphenylenediamine  is  no  longer  coloured 
yellow.  After  removing  the  strips,  the  water  is  evaporated 
to  a  small  volume,  tilled  into  a  100  cc.  flask  with  a  long 
neck,  and  still  further  evaporated,  until  about  5  cc.  are  left. 
On  cooling  '05  gnn.  of  cupric  oxide  and  10  cc.  of  a 
mixture  of  6  parts  of  ordinary  with  4  parts  of  fuming 
sulphuric  acid  are  added  and  the  mixture  heated  gently  at 
first  and  finally  boiled.  The  reaction  is  complete  as  soon 
as  the  liquid  is  coloured  a  clear  green.  Water  is  now 
added  and  a  slight  excess  of  a  solution  which  contains 
300  grins,  of  caustic  soda  and  350  grms.  of  seignette-salt  in 
one  litre  ;  generally  60  cc.  are  sufficient  to  produce  an 
alkaline  reaction.  The  ammonia  is  then  distilled  off  and 
titrated. — ;\.  R. 


ORGANIC  CHEMISTRY.— QUA  LIT  A  Tl  1  E. 

Testing  Ferrum  Citricum  O.ridatiim.  H.  Warnecke. 
Pharm.  Zeit.  35,  784. 
According  to  the  Ph.  Germ.  III.  ferric  citrate  only  gives 
a  deep  blue  colouration  and  not  a  precipitate  of  Prussian 
blue  on  addition  of  potassium  ferrocyanide  to  its  aqueous 
solution ;  the  precipitate  only  forms  on  the  addition  of 
hydrochloric  acid.  The  addition  of  hydrochloric  acid  is 
also  advisable  in  testing  ferric  citrate  for  ferrous  citrate  by 
means  of  potassium  ferricyanide. — C.  A.  K. 


Glycerinum.  Ph.  Germ.  III.  E.  Ritsert.  Pharm.  Zeit. 
1890,  35,  802. 
Tiik  silver  nitrate  test  for  the  purity  of  glycerol  is  conducted 
as  follows  : — A  mixture  of  equal  parts  of  the  sample  and  of 
ammonia  are  heated  to  boiling,  with  constant  stirring.  The 
flame  is  then  removed  and  the  silver  solution  added,  when 
there  should  be  no  deposition  of  metallic  silver  and  no  yellow 
colouration  after  standing  for  five  minutes. — C.  A.  K. 


Santonin.  T.  Salzer.  Pharm.  Zeit.  35,  808. 
SANTONIN  (0-01  grin.)  when  shaken  with  1  cc.  of  sulphuric 
aciil  and  1  cc.  of  water  is  said  to  give  no  colouration,  but  on 
addition  of  one  drop  of  ferric  chloride  solution  a  violet 
colouration  results.  The  author  states  that  the  addition  of 
the  acid  always  gives  a  yellow  colour  to  the  solution,  and 
that  the  violet  colouration  only  forms  after  boiling,  this 
being  probably  due  to  the  fact  that  the  santonin  must  first 
be  converted  into  iso-santonin  before  the  reaction  can  take 
place. — C.  A.  K. 


New    Test  fur  Sesame    Oil  in    (Hire  Oil.       Lalande  and 

Tambon.  J.  Pharm.  Chim.  [5],  23,  234. 
The  reaction  with  hydrochloric  acid  containing  sugar  beinn- 
unreliable,  the  following  is  proposed: — 15  cc.  of  oil  are 
shakl  ii  up  in  a  test  tubefora  couple  of  minutes  with  5  cc.  of 
colourless  nitric  acid  of  sp.  gr.  1-4;  a  yellow  colouration  of 
the  acid  on  settling  indicates  presence  of  sesame  oil.  Olive 
oil,  earth-nut  oil,  and  cotton-seed  oil  leave  the  acid  colour- 
less. In  some  cases,  as,  for  instance,  with  old  olive  oil  used 
for  machinery,  a  yellowish  colouration  may  be  obtained 
without  sesame  oil  being  present,  lint  if  the  nitric  acid  be 
carefully  decanted  and  cleared,  the  presence  of  sesame  oil  is 
continued  by  the  formation  of  a  turbidity  on  addition  of 
water. — T.  L.  ]>. 


Guaiacol.  Pio  Marfori.  Gass.  Chim.  1890,  20,  537. 
<  >.vk  part  of  guaiacol  dissolves  in  60  cc.  of  water,  the 
solubility  being  decreased  by  any  impurities  present  and  by 
an  increase  in  the  boiling  point  of  the  substance.  Heated 
with  chloroform  and  solid  caustic  pota-sh  pure  guaiacol  gives 
a  purple-red  colouration,  whilst  the  impure  product  gives  a 
less  marked  reaction.  With  sulphuric  acid  (cone.)  the 
pure  product  gives  a  stable  purple-red  colouration,  but  tin- 
least  impurity  detracts  from  the  purity  of  the  colour 
formed.  3 — 4  cc.  of  guaiacol  given  to  a  dog,  appeared  in 
the  urine  in  the  form  of  guaiacol-sulphuric  ester. — C.  A.  K. 


Testing  Oil  of  Bitter  Almonds.     E.   Merck.     Chem.  Zeit. 

Pep.  15,  26. 
I'm:  author  points  out  that  the  presence  of  chlorine  in 
artificial  benzaldehyde  in  the  form  of  chlorinated  products 
does  not  serve  to  distinguish  it  from  the  natural  oil  of 
bitter  almonds,  because  the  latter  does  at  times  contain 
chlorine  compounds,  whilst,  further,  the  artificially  pre- 
pared product  is  obtained  today  practically  free  therefrom. 

— C.  A.  K. 


The    Faliie  of  Furfuraldehyde  'Fnr/mol)   Reactions  for 

the  Detection  of  Fusel  Oil  in  Spirits.  Neumann- 
YVcniler.  Zeit.  f.  NahrungsmitH-TJntersuch.  u.  Hygiene, 
5,1. 

The    author's    experiments    on    the    subject    point    to    the 
following  conclusions  : — 

1.  Jorissen's  test  is  not  sufficiently  delicate,  because  it  only 
indicates  the  small  quantity  of  furfuraldehyde  contained  in 
the  fusel  oil.  Also  it  is  not  reliable,  because  furfuraldehyde 
is  formed  in  all  fermentative  processes,  and  passes  over  with 
the  products  of  distillation.  In  cases  of  sweetened  or  coloured 
brandy,  or  when  essences  have  been  added,  the  product  must 
be  first  distilled,  and  this  renders  the  test  useless. 

2.  The  diamidobeuzene  reaction  of  I'ifelmann  is  open 
to  the  same  objections  as  the  above,  because  it  also  is  really 
only  a  test  for  the  furfuraldehyde. 

3.  Midler's  and  also  Ekmann's  test  for  fusel  oil  is  un- 
reliable because  ethereal  oils  and  other  admixtures  also 
colour  concentrated  sulphuric  acid,  and  therefore  the  com- 
parison with  the  colouration  produced  with  pure  amyl 
alcohol  is  inaccurate. 

4.  Uffelmauu's  test  by  means  of  the  spectroscope  is  not 
reliable  in  presence  of  ethereal  oils. 

5.  Udransky's  furfuraldehyde  reaction  (this  Journal, 
1889,  309)  is  only  of  value  when  the  sample  contains  no 
products,  beyond  amyl  alcohol,  which  give  any  colouration 
either  with  sulphuric  acid  alone  or  with  sulphuric  acid  and 
furfuraldehyde. — C.  A.  K. 
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oik;  \.\H    CHEMISTRY.— QUA*  TITATIVE. 

i       Examination  of  Commercial  Toluidine.     F.  F.  Baabe. 
( 'lii-iii.  Zeit  15,  116  and  1~'J— SO. 

W'iiii  the  view  of  intn  :   ,l"  ''"' 

commercial  examination  of   toluidine,  the  author  give*  a 

detailed  account  of  the  method  proposed  by  himself. 

The  toluidine  i-  tir-t  examined  with  regard  to  its 

and  clearness,  and  also  to  that  of  a  solution  of  10  cc.  of 

hydrochloric  acid  and  BOcc.  of  water. 

lidine  are  then  distilled  from  a  rla-k  of  180  — 

.  ity,  to  which  is  fitted  a  two-bulb  tube  holding 

the  thermometer,  the  position  of  thi  latter  being  so  adjusted 

that  the  upper  end  of  the  bulb  i-  0-5  cm.  below  the    lower 

the  side  tube;  the  rate  of  distillation  recommended 

is  two  drops  a  second.     The  specific  gravity  is  determined 

either  by  weighing  or  by  means  of  a  hydrometer  (Lunge, 

i  it  the  various  methods  employed 

for  determining  the  amount  •  »f  paratoluidine  present,  the 

author  statee  that,  with  certain  precautions,  Schoop's  acetyl 

method  can   be  employed  with  samples  containing  30  per 

iratoluidine.     The  oxalic  acid  method  as 

modified  by   Lorenz   i  tamaleu,  172,  190)  also  gives  very 

suits.     A   simple  method,  devised   by  the  author, 

consists  in  adding  known  quantities  of  paratoluidine  to  the 

sample    under    examination,    and    then    determining  the 

temperature  at   which   the   mixture   solidifies.      I'm     tliis 

purpose  a  thennometei  with  a  range  from  30    to  50   and 

divided   into    ...  is   employed,      With   tliis  method  it   is 

possible  i"  detect  differences  of  0-2  pi  i   cenl    paratoluidine. 

A- in   the  other  methods,  it  is  necessary  that   the  toluidine 

be  free  from  water.—  A.  K.  M. 


On   iln    Oxidation   of   Tanning   Materials.     1!.  Jahoda. 
/lit-,  f.  angew.  Chem.  1891,  104     105. 

Si  ■  mult  r  XIV.,  page  472. 


On  i In  Estimation  of  Indigo.    F.  Voeller.     Zeits.  f.  angew. 
(ii.-i.i.  1891,  110—111. 

I     Monti's  method  for  the  estimation  of  indigo  by  mi 
potassium  permanganate  often  lends  to  incorrect  results  on 
account  of  organic  impurities   present   in  indigo,  which  by 
reduction  of  permanganate  show  t""  high  a  pi 

Indigo   is   mi   tliis   account  frequently  adulterated 

with  reducin  ch  as  oxalic  acid.    The  Bame   fault 

to  all  the  other  oxidation  methods,     The  reduction 

methods  of  Pugh  and  Fritsche,  in  which  indigo  is  converted 

into  (ndigo-white  and  bach  to  indigo, gives  too  high  results, 

mi  a "nt  of  other  bodies  usually   present  in  commercial 

indigo,  which  are  similar!}  affected. 

lius  found   that  unadulterated   indigo  contained,  in 

addition  to  indigo  and  ash,  tin,  •  othei  bodies  which  be  named 

;luten,  Ind  Indigo  red,     He  extracts 

the  above-mentioned  bodies  In  treat at  with  hydrochloric 

then  with  alkali,  ami  finally  with  alcohol 
ami  hot  water,  after  which  the  purified  indigo  is  weighed, 
rule,  however,  -till  contains  silica  ami  other  mineral 
matters  giving  too  high  a  result.  The  author  i 
Berzelius'  method.  Be  extracts  the  pure  indigo  in  the 
above  waj  and  estimates  the  nitrogen  in  it  by  Kjeldahl's 
method,  and  calculates  the  trm-  percentage  of  indigo 
tor  being  9-86.  He  found  a  diffen  uce  of 
0*175  per  cent,  nitrogen  between  commercial  indigo  and  that 
purified  by  lierxclius  method,  which  he  assumes  to  belong  to 
tin-  three  above-mentioned  constituents.  Calculating  all  the 
nitrogen  to  Ind  go-gluten  by  multiplying  by  thi 
n  corresponds  i"  i  !      The  compli  - 

a  sample  "t  commercial  indigo 

i  nt. 

■  ■■■ 75*76 

Mm  i 

M    i-lim- 

IndUjo-gltitcn,  &  •  u      I-  it 

The  aiitlmr  found  99'85  per  cent,  of  indigo  in  purified  and 
sublimed  indigo  by  thi ithod,-    I'    \    - 


Ipecacuanha  and  Emetin.  E.  M.  Armlt.  Apoth.  Zeit.  5,  "V|1. 

Ii-n  unviii  contains,  together  with  emetin,  a  volatile 
base,  which  on  examination  proved  to  be  cholin.  The 
quantity  of  run-tin  does  not  exceed  l  per  cent.,  and  may  be 
determined  in  the  following  way  i — lOgrms.  of  the  powdered 
root  arc  ground  up  together  with  5  grms.  of  sodium 
carbonate  and  1  grm.  of  dry  ferric  chloride,  and  the  whole 
extracted  on  the  water-bath  with  1 1 »» >  gnns.  of  60  per  cent, 
methyl  alcohol  fur  one  hour.  The  alcohol  is  distilled  off 
after  filtering  the  solution,  and  the  residue  taken  up  with 
50  cc.  of  dilute  ammonia  water.  This  alkaline  solution  is 
i  xtraoted  with  chloroform,  and  the  chloroform  solution 
treated  with  acidulated  water,  which  take-  up  tin-  emetin. 
The  solution  thus  obtained  is  then  titrated  with  a  potassium 
mercuric  iodide  solution,  1  cc.  of  which  corresponds  to 
0-0189  grm.  of  emetin. — C.  A.  K. 


On  Italian  Wines.    C.  Niederhauser.     Pharm-C.  H.  N.  F. 

1891,12,  15. 
Set  under  XVII.,  pruji  47.'>. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Unit  Conductivity  of  Solutions.    G.Jaeger.     Kep.  d.  Phys. 

1891,27,42. 
Tin     results    ghow    that    all    solutions    of    salt-     .in     w.,i-.- 

conductors  of  heat  than  water  is,  the  diminution  in  con- 
ductivity being  proportional  tn  the  quantity  of  salt.  A 
mixture  of  salt-  dissolved  in  water  brings  abont  a  diminu- 
tion equal  to  the  sum  of  the  diminutions  due  tn  the 
constituents  separately, — T.  I.,  li. 


The  Solubility  of  Potassium  Bitartrate.    ('.  Blares. 
Compt.  K.-nd.  112,  434—435. 

Tin  Bolubilitj  <»t"  potassium  bitartrate  in  water  i-  a  Function 
of  the  temperature,  and  may  !»•  calculated  by  the  following 
formula,   in   which   (^   represents    the    percentage   of  salt 

dissolved  at  any  temperature  /   ('. — 

ii  i       0-851   +  0-00151  i  +  0-00055  f 

For    practical    purposes    the    following    simpler  equation 
will  lie  sufficiently  accurate — 

i,W        0-3C9  +  0-000569  /'-' 

Small  amounts  of  potassium  chloride  added  to  a  solution 
nf  tartar  cause  tie-   precipitation  of  precisely  equal  weights 

of  the  latter.     Thi-  fact  i-  embodied  in  the  formula — 

ij/  (0-369  t  0-000569  /J)  -  KC1 
This  equation  onlj  holds  good  so  long  as  the  potassium 
chloride  added  due-  nut  exceed  the  tartar  originally  present. 
In  presence  nf  larger  amounts  nf  potassium  chloride  the 
quantity  of  tartar  dissolved  depends  on  the  temperature  and 
i-  inversely  proportional  tn  tin  square  root  nf  the  potassium 
existing  in  the  potassium  chloride  added- - 

i,i  /       0-0489    -    0-000005816  /' 

V   K 
Potassium  bitartrate  is  completely  insoluble  at  ordinary 
tempi  ratine-  in  the  following  mixture  : — 

Parts 
Alcohol  at  N  

Water 

hid  sulphate t 

i  I 

If     tile     potassium      sulphate      ill     the     almve     BOltttion     he 

completely  or  partly  replaced  In  potassium  bisulphato,  tba 
liquid  will  dissolve  tartar.—  II.  T.  I'. 
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APPARA  TUS.— PATENTS. 

An  Improved  Pinch-Cork  for  Regulating  the  Flow  of 
Liquids  and  Gases  in  Elastic  Tubes.  P.  Braham,  Bath. 
Eng.  Pat.  2658,  February  19,  1890.     6d. 

The  pinch-cock  consists  of  two  plates  of  any  suitable 
material  with  V-shaped  slots  in  them,  and  enclosing  an 
elastic  tube.  By  turning  the  plates  one  upon  the  other  the 
elastic  tube  is  compressed,  and  can  thus  be  made  to  regulate 
the  flow  of  the  liquid.  The  invention  is  capable  of  applica- 
tion to  feeding  bottles,  burettes,  gas  and  water  pipes,  &c. 
(8ee  this  Journal,  1890,  255.)— E.  S. 


Improvements  in  Instruments  for  Estimating,  Measuring, 
or  Comparing  Colour,  Texture,  and  Appearance  of 
Transparent  or  Opaque  Bodies,  and  for  'Testing  Colour 
Vision  and  Light  Perceptive  Power.  J.  W.  Loviboud, 
Salisbury.     Eng.  Pat.  6221,  April  23,  1890.     Srf. 

This  instrument,  called  by  its  inventor  "  the  tintometer," 
has  been  previously  described  in  Eng.  Pats.  12,867  of  1886 
and  3859  of  1887  (this  Journal,  1887,  522;  and  1888,  234 
and  424).  The  improvements  consist  in  making  the  instru- 
ment binocular,  thus  giving  a  better  view  of  the  objects 
under  examination,  and  also  of  the  standard  with  which  it 
is  compared  ;  and,  secondly,  in  rendering  the  instrument 
available  for  testing  the  colour-vision  and  light  perceptive 
power  of  the  eye.  This  is  effected  by  the  insertion  in  the 
tube  of  a  central  removable  diaphragm,  by  which  the  two 
eye-pieces  are  made  to  command  separate  fields  of  view, 
which  may  be  wholly  or  partly  distinct,  and  partly  common 
to  both  eye-pieces,  as  may  be  required. — E.  S. 


$?U)  33oofe$. 


A  Dictionary  of  Applied  Chemistry.  By  T.  E.  Thorpe, 
B.Sc,  Ph.D.,  E.R.S.,  Treas.  C.S.,  Professor  of  Chemistry 
in  the  Normal  School  of  Science  and  Royal  School  of 
Mines,  South  Kensington.  Assisted  by  eminent  con- 
tributors. In  three  Volumes.  Vol.  II.  1891.  London  : 
Longmans,  Green  &  Co. ;  ami  New  York  :  15,  East  16th 
Street. 
The  notice  of  the  issue  of  the  second  volume  of  this  work 
appeared  in  this  Journal,  1890,  219 — 220.  Volume  II.  is  like 
Vol.  I.,  a  handsomely  bound  book,  8vo.  size,  containing  list 
of  Abbreviations  and  of  Contributors,  followed  by  subject- 
matter  covering  714  pages.  With  the  text,  as  in  the  case  of 
Vol.  I.,  are  interspersed  numerous  exceedingly  well-executed 
wood  engravings  illustrative  of  plant,  apparatus,  &c.  The 
article  with  which  Vol.  II.  closes  is  Nux  Vomica.  As 
examples  of  specially  interesting  subjects  treated  of  in  this 
volume  may  be  instanced  the  following :  —  Explosives, 
covering  34i  pages  and  illustrated  by  wood  engravings. 
The  subject  embraces  the  following  divisions  ;  Gunpowder  ; 
its  ingredients,  Pebble  and  Prismatic  powder,  Mining  powder, 
Brown  or  Cocoa  powder.  Gunpowder  containing  other 
nitrates  than  potassium  nitrate,  e.g.,  barium  nitrate,  sodium 
nitrate  and  ammonium  nitrate  {Amide  poivder').  Gun- 
cotton,  Nitrated  gun-cotton,  TonitetE.  C.  powder,  Johnson  s 
powder,  Nitrolignin,  Nitroglycerin,  Nitroglycerin  prepara- 
tions, Kieselguhr  dynamite,  Mica  powder,  Carbo  dynamite, 
Blasting  gelatin,  Gelatin  dynamite,  Gelignite,  Forcite, 
Judson  powder,  Sec,  \c.  Fulminate  of  mercury,  Sprengel's 
explosives,  Picric  acid  and  picrates.  Measurement  of  the 
Intensity  of  A  ction  of  Explosives. 

Fermentation  is  the  subject  of  another  valuable  mono- 
graph, covering  31  pages.  Coal  Gas  is  the  subject  of  an 
article  occupying    35   or  36   pages,  ami   along   with   those 


following,  on  On.  Gas  and  Water  Gas,  gives  a  very  com- 
plete account  of  the  industry  as  a  whole.  The  essay 
on  Glycerin,  by  the  late  Mr.  W.  Lant  i  iarpenter,  is 
both  a  striking  and  a  well-illustrated  article.  The  Class 
of  Colouring  Matters  known  as  the  Indamines  and  Indo- 
phenols  is  treated  at  considerable  length.  Other  ably  treated 
and  interesting  articles  are  those  on  Iodine,  Lakes,  Li  en 
Leather,  Artificial  Manures,  Matches,  Milk,  and 
Naphthalene. 


Die  Synthehschen  Darstellvngsmethoden  der  Koh- 

lenstofi'-Veijuixdingex.     Von  Db.  Karl  Elbs.    A.O. 

Professor  an  der  Universitat  Freiburg,  i.  1J.  Zweiter  Band, 

Leipzig:    Johaun    Ambrosius   Barth,    1891,      London: 

H.  Grevel  &  Co.,  33,  King  Street,  Covent  Garden. 

Octavo  volume,  in  paper  cover,  price  9.«.  G</.,  forming  the 

second  volume  of  the  work,  the  first  volume  having  appeared 

in  1889  (see  this  Journal,  1889,  1015).    This  second  volume 

in  fact  completes  the  work.      Price  for  the  two  vols,  is  17s. 

The  text  covers  452  pages,  and  the  concluding  19i-  pages  are 

devoted  to  a  copious  alphabetical  index.  The  second  volume 

is  devoted  to  the  treatment  of  two  branches  of  the  subject, 

viz.,  Syntheses  by  decomposition  {Abspaltung  ),  and  Syntheses 

by  Electrolysis. 

The  Syntheses  by  decomposition  are  subdivided  as 
follows  : — I.  Syntheses  by  separation  of  hydrogen.  II.  liy 
separation  of  oxygen.  III.  By  separation  or'  sulphur.  IV.  By 
separation  of  nitrogen.  V.  By  separation  of  halogen.  VI.  By 
separation  of  halogen- hydrogen.  VII.  Syntheses  through 
separation  of  water.  VIII.  By  separation  of  hydrogen  and 
water.  IX.  By  loss  of  water  and  halogen-hydrogen.  X.  By 
loss  of  sulphuretted  hydrogen.  XI.  By  loss  of  ammonia, 
or  amines,  &c.  XII.  Simultaneous  separation  of  several 
elements  in  the  form  of  their  hydrogen  compounds. 
XIII.  Syntheses  by  separation  of  inorganic  acids,  with  or 
without  simultaneous  separation  of  water  or  halogen- 
hydrogen,  &c.  XIV.  Syntheses  by  separation  of  organic 
acids,  with  or  without  simultaneous  separation  of  water  or 
halogen-hydrogen,  &c.  The  latter  part  of  the  work  is 
devoted  to  the  subject  of  Syntheses  by  Electrolysis. 


Com.,  and  what  we  get  from  it.  A  ROMANCE  (UN- 
APPLIED Science.  Expanded  from  the  Notes  of  a 
Lecture  delivered  in  the  Theatre  of  the  London  Institution, 
January  20th,  1890.  By  Raphael  Meldola,  F.R.S., 
F.I.C.,  &c,  Professor  of  Chemistry  in  the  Finsbury 
Technical  College,  City  and  Guilds  of  London  Institute. 
London  :  Society  for  Promoting  Christian  Knowledge, 
Northumberland  Avenue,  Charing  Cross,  W.C. ;  43, 
Queen  Victoria  Street,  E.C.  Brighton:  135,  North 
Street.     New  York  :  Ed.  J.  B.  Young  &  Co.      1891. 

Small  8vo.  volume,  price  2s.  6d..  part  of  a  series  known 
as  the  "  Romance  of  Science  Series."  This  particular  book 
is  dedicated  to  Dr.  W.  H.  Perkin,  F.R.S.,  "  The  founder  of 
the  Coal  Tar  Colour  Industry."  The  author  taking  his 
work  to  be  a  presentation  in  popular  form  of  an  account 
of  the  industry  which  has  arisen  out  of  the  great  waste 
from  gasworks,  says  of  it,  "  In  the  strictest  sense  it  is 
a  romance  of  dirt."  Yet  dissatisfied  with  the  superficial 
way  in  which  the  subject  is  often  treated  in  lectures  to 
popular  audiences,  the  author  has  endeavoured  to  go 
somewhat  beyond  this  and  give  some  notion  of  the  scientific 
principles  underlying  the  subject  of  coal  and  its  products. 
After  the  Preface  and  Table  of  Contents,  follow  the  subject- 
matter,  covering  204  pages,  and  Alphabetical  Index.  The 
text  is  illustrated  by  several  well-executed  wood  engravings, 
and  some  interesting  diagrams  and  tabulated  matter. 
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I  III.  l'KI  I  I  NC  l '1 .1:  <    HI  >ll-'  in  N  l.'l   IOI      in  ■•    M   I    KmNJIEII. 

Von  Dr.   C.    Kuuiii.      Kweite   ganzlich  umgearbeitete 
and   vennehrte    Ami.  a:    Verlag  von    Julius 

Springer,   1891.     London:  H.  Grevel  and  Co., 33,  King 
Street,  Covent  Garden. 
Thib   work   appears    to   !■•     one    specially   designed     for 
manufacturers  ol  pfaarmi  hemicals,  though  in  some 

respect*  ii-  scope  extends  beyond  that  of  the  branch 
.1  tn.  It  is  an  Bvo.  volume,  bound  in  cloth,  price 
6*.,  and  the  present  issue  forms  the  second  and 
edition.  The  volume  opens  with  an  Introduction  followed 
In  that  to  the  tir-i  edition,  and  then  bj  the  one  to  the 
second  edition,  The  text  till*  246  pages,  and  the  worl 
concludes  with  an  alphabetical  index  of  the  latinised  terms 
followed  bj  one  of  the  German  Dames  of  the  reagents  and 
chemicals  treated  of  in  the  hook.  Notonlj  are  the  quali- 
tative methods  of  examination  given,  but  also  the  most 
practical  and  useful  quantitative  methods. 


hiiMi-.iu.i    Lessons  in  Heat,  Light,   \xd  Sound.    By 
D.  E.  Jokes,  B.Sc,  Professor  ol  Physics  in  th   1  a 

■■•■  of  Wales,  Aberystwith.     London  and  New  York  : 
Macmillan  and  Co      1891. 

>mm  1  octavo  volume,  I nd  in  red  cloth,  price  is.  '"/.     It 

contains  Preface,  Tables  oi  Contents,  Note  on  the  Metric 
>\  -t.  in  of  Weights  and  Measures,  and  279  pages  of  Bubject- 
matter.  Page  280  is  devoted  to  Answers  to  Examples,  and 
the  w>rk  concludo  with  an  Alphabetical  Lndex.  The  book 
is  well  illustrated  with  some  -I  or  25  well-executed  wood 
engravings.  The  range  of  the  1 k  is  well  shown  in  the  sub- 
division following:-  Beat,  Temperature,  Thermometers, 
Expansion  ol  Heat,  Specifii  Beat  and  Calorimetry,  Hygro- 
ni.t  1  \ ,  Transmission  of  Beat,  <  londuction,  <  lonvi  ction,  and 
Radiation.  Light. — Photometry,  Velocity  of  Light,  Reflec- 
tion of    Light,   Spherical    Mirrors,    Refract 1     Light, 

Lenses,    Optical     Instruments,    Dispersion     and    Coloui 
Sound. — Vibratory     Motion,    Wave    Motion,    Velocity   of 
Sound,  Reflection,  Pitch  and  Musical  [ntervals,_  Transverse 
Vibration  of  Strings,  Resonance,  \  \ir  Columns, 

1  Irgan  Pipes. 


1. .1..1  1    Miv-ikimim    \mi    Mixture.     H\    Captain   W. 
,,,   u  .   \,;m  r,  I  .11..   R.E.,   !>.<  .1...  F.R.S.     Society  for 
Promoting   Christian    Knowledge.     London:    Northum- 
berland Avenue,   W.C.,  and  43,  Queen   Victoria 
1  1       Brighton:   135,  North  Street.     New  Jfork:   E.  and 
.1.  B.  Soung  &  ('...     1891. 
Sum    Bvo.   volume,   like    the    little    work    on   Coal,   by 
Professor   Meldola,  belonging  to  the   Romance  of  Science 
Series,     Price  '-'-.  Bd.     It  commences    with  a  frontispiece 
representing  the  1  Solour  patch  Apparatus.    This  i-  followed 
by   the  title  page  and  preface.     In  the  latter  the  author 
points  out  that  he  hail  some  Mar-  ago  set  himself  to  oarry 
out   three  measurements  of    the   Bpectrum,    viz.,   1st,  the 
hi  sting  1  Efecl  1  2nd,  the  luminosity  :  and  3rd,  the  chemical 
1  on  various  -alt-  of  the  different  raj  s  of  the  spectrum 
Be,  along  with  1  ■  ucral  I  1  sting,  was  led  in  the  second  part 
of  it.  into  a   widei    studj  of  colour  than  was   Brsl  intended. 
On  the  invitation  of  the  Society    ol    \n-.  Captain   Abnej 
Mi  livercd  n  short  course  of  lectures  on  the  subject  of  t  lolour, 
ami  iii  tln>  course  the  subject  was  treated  from  the  point  of 
view  of  his  and   General  (''eating's  own  methods  of  1  ■ 
menting,  and  the  lectures  expanded  and  modified  now  form 
the  basis  of  tlii-  little  volume.     The  text  covers  203  1 
ami   tin  «oik   concludes  with  an  alphabetical  index.      I  In 
text  is  illustrated  b)   11  « Icut»  rams. 


Cratif  ftrport. 

(from  Board  of  Trade  and  other  Journals.') 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Recovered  Sulphur  in  the  United  States. 

The  classification  of  recovered  sulphur  a<  refined  brim- 
stone, subject  to  duty  at  the  rate  of  B  dols.  per  ton,  has 
been  overruled  by  the  Board  of  Appraisers,  which  decides 

that  the  article  is  entitled  to  free  entry  as  n vered  sulphur. 

— Industries. 

Tin   New  Russian  Tariff. 

It  is  stated  upon  good  authority  that  the  following  figures 
represent  the  principal   alterations  in  the   pharmaceutical 
section  of   the  new   Russian  tariff,  which  will   come   into 
within  a  few  weeks  : — 


Roubles  I-  r  l'l.iul. 


Tan  II. 


Tarilt. 


Carbolic  ncid  . 




Tar 

Tar  derivatives  ■ 
Animal  Eats 


Fish  oils   (including  ood-liver  oil)   un- 
purifled. 


Bpennaceti  (crude) 

Bpermacel  i  (reflned } 

P. its  (purified),  oleine,  Jtc 

Sl. 'arm  

Paraffin 

Vaselin  (crude) 

Borax  (refined) 

Ajrgoli  (crude) 

Antimony 

Nitrate  of  sods 

I 

Caustic  loda 

1  .nisi  ic  potash 

.tasii  (refined  1 

Quinine  and  its  salts 

■  oil 

Oocoanul  oil 

Palm  oil 

Crude  glycerin 

Bawntinl  "its  1 

Collodion 

fruit  ■nc  s 

rm 

chloral  hydrate 

Chloroform 

Iipiuiii 


0'06 
0*08 
0'M 

i.-.b; 

Free 

I    :■ 

Free 

Froo 

I 
Free 

1  ro 

1 

1  m 

I'r.  • 

I 
I  i" 

I  ... 

COO 

,,'IKI 


o-m 

ii-'ii 

ii'ln 
il'iu 

o-ao 

II' 7;, 

0'7B 

'J'lHI 
l'» 

B-00 

2iK) 

L"l»l 

I'M 

ii-  7:. 
k'00 

ii-.-ii 
0-80 
0-0 
4-fH( 
B'OO 
J"  in 
I'M 

||HI 

I  •00 
B'OO 

l.VlHI 

15  00 

1111111 

10*00 
IS'OO 
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Nkw  Russian  Tariff— continued. 


Roubles  per  Poud. 


Lactucarium 

Sulphur  (raw) 

Sulphur  ( refined) 

Liquorice  juice 

Soda  bicarbonate 

Magnesite  (in  lump) 

Magnesita  (ground) 

Magnesium  chloride 

Magnesium  sulphate  (raw)   

Ether  (gross  weight) 

Copper  sulphate 

Zinc  sulphate 

Zinc  chloride 

Iron  sulphate 

Silver  nitrate 

Phosphoric  acid 

Benzoic  acid 

Bromine  salts 

Mercurial  salts 

Bromine 

Iodine  (crude) 

Chlorate  of  potash 

Permanganate  of  potash 

Ant  ife  brin 

Phenacetin 

Gallic  and  Pyrogaliic  acids 

Salicylic  acid  and  Salicylates  

Bismuth  salts 

Sugar  of  milk 

Iodoform 

Iodine  salts 

Antimony  sulphide  (golden) 

All  chemical  and  pharmaot  utical  prepara- 
tions uneuu  me  rated. 


Present 
Tariff. 

New 
Tariff. 

13-20 

15-00 

Free 

0'04 

0-12 

0-20 

2-50 

0-80 

o-oi 

o-io 

0-15 

0-15 

1-110 

1-0(1 

l-oo 

.. 

l-llll 

((•SO 

10-00 

.. 

o-oo 

.. 

6-00 

8-00 

6"00 

2-66 

2 -i;.-, 

2-40 

2-4(1 

WOO 

10-00 

.. 

(■,-0(1 

.. 

6-00 

i',-lili 

.. 

5-00 

10'UO 

i;-oo 

.. 

3-00 

■r  m 

2 -Co 

-Chemist  and  Druggist 


EXTBACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

New  German  Patent  Law. 

Sir  E.  I».  Malet,  Her  Majesty's  Ambassador  at  Berlin,  in 
a  despatch  to  the  Foreign  Office,  dated  tin-  I8tli  April, 
forwards  translation  by  Mr.  Trench  of  the  new  German 
patent  law,  which  is  to  come  into  force  on  the  1st  October 
next.     The  following  is  a  full  copy  of  this  translation  : — 

First  Part. — Patent  Right.— Seat.  1.  Patents  are  granted 
for  new  inventions  which  may  be  turned  to  account  in  trade. 


No  patent  can  be  granted — 

1.  To  such  inventions  as  run  counter  to  the  laws   of  the 

land  or  to  the  laws  of  morality. 

2.  To   newly    invented  articles    of    food,   delicacies,    or 

medicines,  or  substances  produced  by  chemical 
agency,  unless  the  invention  consists  in  some  definite 
procedure  for  the  fabrication  of  such  substances. 

Sect.  2.  An  invention  for  which  a  patent  is  demanded 
pursuant  to  this  law  is  not  to  be  regarded  as  new  if  at  the 
time  of  such  demand  it  is  already  so  described  in  (German) 
public  prints  issued  within  the  last  hundred  years,  or  if  it 
has  been  already  so  openly  employed  in  Germany  ("  im 
Inlande ")  that  its  employment  by  other  experts  would 
therein-  seem  to  be  rendered  possible. 

Tin  specifications  of  patents  officially  published  in  foreign 
States  are  placed  on  the  same  footing  as  the  (German) 
public  prints  after  the  lapse  of  three  months  from  the  day 
of  publication  in  cases  where  the  patent  is  applied  for 
by  the  same  person  who  has  applied  for  it  in  the  foreign 
State,  or  by  his  legal  representative.  This  favour,  however, 
extends  only  to  official  specifications  of  inventions  in  those 
States  w-hose  reciprocity  is  guaranteed  by  a  notice  in  the 
Reichs-Gesetzblatt. 

Sect.  3.  The  right  to  a  patent  for  a  new  invention  rests 
with  the  fir^t  person  who  makes  application  for  it  pursuant 
to  this  law .  Xo  later  application  can  establish  a  right  to  a 
patent  where  the  invention  is  the  subject  of  the  patent 
demanded  by  the  prior  applicant.  If  this  is  the  case  in 
part  only  the  latter  applicant  has  only  a  claim  to  receive  a 
patent  with  such  restrictions  as  may  be  required  in  justice 
to  prior  applicant. 

No  claim  to  a  patent  is  established  by  an  application, 
the  essential  part  of  which  is  taken  without  permission 
from  descriptions,  drawings,  models, implements  or  machines 
proceeding  from  some  other  person  than  the  applicant,  or 
from  some  process  employed  by  such  other  person,  and  when 
the  latter  puts  in  a  protest  against  the  granting  of  the  patent 
demanded.  If  such  protest  Leads  to  the  withdrawal  or  rejec- 
tion of  the  application  the  protestor  in  case  of  his  demanding 
a  patent  for  his  invention  within  onemonthfrom  the  receipt 
of  advice  from  the  Patent  <  (ffice  informing  him  of  such  with- 
drawal or  rejection,  can  claim  that  his  application  be 
regarded  as  dating  from  the  day  before  the  publication  of 
the  previous  application. 

Sect.  4.  The  patent  grants  to  its  possessor  the  exclusive 
right  in  the  way  of  business  to  manufacture,  deal  in,  sell,  or 
use  the  thing  patented.  When  a  patent  is  granted  for  a. 
process  its  effects  extend  also  to  the  immediate  products  of 
that  process. 

Sect.  5.  The  effect  of  a  patent  does  uot  extend  to  a 
person  who  at  the  time  of  application  was  already  employ- 
ing the  invention  in  Germany,  or  had  already  made  the 
necessary  arrangements  for  employing  it.  Such  person  has 
the  right  to  emplo3'  the  invention  for  the  use  of  his  own 
banners  on  his  own  premises  or  elsewhere.  This  right  can 
only  be  inherited  or  purchased  along  with  the  business 
itself. 

The  effect  of  a  potent  also  ceases  with  regard  to  such  use 
of  it  as  is  made  by  order  of  the  Imperial  Chancellor  in  the 
army  or  navy,  or  in  any  other  manner  for  the  benefit  of  the 
nation  at  large.  Vet  in  this  ease  the  patentee  lias  a  claim 
to  a  suitable  indemnity  from  the  Empire  or  from  the  State 
for  whose  special  benefit  the  patent  lias  been  restricted. 

Such  indemnity  to  be  fixed  by  a  court  of  law  if  private 
arrangement  should  prove  unable  to  determine  it. 

The  effect  of  a  patent  does  not  extend  to  contrivances  in 
use  on  vessels  which  only  conic  to  Germany  ("  in  das 
Inlande  ")  at  intervals. 

Sect.  6.  Claims  for  the  granting  of  a  patent  and  the 
rights  proceeding  from  a  granted  patent  are  inheritable 
Both  claims  and  rights  can  be  transferred  to  other  persons 
ib  toto  or  in  part  by  contract  or  by  testamentary  dispositions. 

Sect.  7.  The  duration   of  a  patent    is  15   years    reck ■•! 

from  the  day  after  that  on  which  it  is  applied  for.  If  a 
new  invention  is  made  as  an  improvement  on,  or  a  supple- 
ment to,  a  previous  invention  already  patented  in  favour  of 
the  applicant,  the  latter  can  demand  a  supplementary 
patent  to  expire  at  tin-  same  time  as  the  patent  for  the  prior 
invention. 
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It  b}  the  nullification  of  the  original  patent  a  supple- 
mentary patent  becomes  an  independent  one,  its  duration 
and  the  day  on  which  its  fees  fall  due  are  determined  by 
the  commencement  day  of  the  original  patent. 

imount  of  the  fees  is  reel  oned  from  the  commence- 
ment thy  of  the  supplementary  patent. 

The  time  which  elapses  between  the  day  of  application 
for  the  supplementary  patent  and  the  next  following 
anniversary  of  the  commencement  of  the  original  patent 
i,  reckoned  as  the  first  year  of  the  new  patent. 

s,.,i.  -  .  patent  a  fee  of  80  marks  (about  30s.) 

must  be  paid  in  previous  to  it*   being  granted  (sect  24, 
paragraph  !)■ 

Except   in  the  case  of  supplementary  patents  (seel    7),a 

fee  is  i"  be  paid  on   every  patent  at  the  beginning  of  the 

md  and  every  following  year  of  its  duration  amounting 

to  50  marks  (21. 10s.)  the  first  time  and  increasing   b}  50 

i  ■■  • teding  year. 

1  hi-  fee  (paragraph  2)  is  to  be  paid  within  six  weeks  of 
the  ,|;n  on  which  it  falls  due.  After  the  expiration  of  tlii- 
term  payment  can  be  made  during  a  second   term  of  -i\ 

s,  but  with  the  addition  of  10  marks  (10s.)  l>\  waj  of 
a  fine. 

To  a  patentee  whose  indigence  is  satisfactorily  proved,  a 
respite  maj  bi  granted  by  allowing  the  payment  of  his  fees 
for  the  first  and  second  year  of  fine  duration  of  his  patent 
to  stand  over  till  the  third  year,  and  remitting  such  payment 
if  the  patent  lapses  in  the  third  year. 

The  paj nl  "l  fees  before  they  fall  dne  is  allowable. 

[f  the  patent  is  withdrawn,  declared  null,  or  retracted,  the 
fees  paid  in  advance  are  returned. 

\  reduction  of  the  fees  maj  In-  made  bj  a  decree  of  the 

I  i  dt  ral  <  icil. 

Sect.  9.  'I'Ih-  patent  becomes  null  ami  void  it'  tlu-  patentee 

,  nounci  -  it  or  it'  tlu-  fees  an-  not  paid  in  due  time  eithei  to 

the  Treasury  of  the  Patent  Office  direct  or  to  some  posl  office 

within   tin-   German   Empire   for  transmission  to   tin-  said 

treasury. 

s.  rt.  lit.  Tin-  patent  is  annulled  when  it  i-  t id — 

1.  That  the  thing  patented  is  according  to  sections  land  3 

not  patentable. 
•j.  That  tin-  invention  is  already  patented  to  a   previous 

applicant 
:t.  That  the  main  contents  of  the  application   havi 

taken    from    the    descriptions,!   drawings,    models, 

machines,  or  appliances  of  another  person, ■ 

process  employed  1>\  him  and  without  In-  pe ssion, 

Should  one  of  these  objections  (1,2,  or  8)   1"-  found  to 

exist  in  part  only,  a  corresponding  rcstricti if  tin-  patent 

is  to  be  made. 

1 1 .  Tin-  pat.  nt  ran  be  revoked  after  the  lapse  of 
three  years,  reckoned  from  the  da}  mi  which  tin-  mam  was 
published  (  sect,  'J7.  paragraph  I  )  : — 

l.  \\  h.  ii  the  patentee  has  failed  to  carrj  out  liis  invention 
t<,  a  satisfactory    extent    within  German}   ("  im  In 
lande ")    <>r    when    he   lias   neglected    to    take   tin- 
in  i  ,  --ai\  -t.-|i-  to  secure  its  practical  carrying  out. 

2  \\  h,  ii  n  appears  desirable  for  the  public  welfare  thai 

permission  should    be    given  to  others    to    use    the 

invention,  and    the  patentee    refuses  to    mam  Buch 

-i. hi    for    a    suitable    indemnity    nnd    under 

slltll,      I  .      III-. 

Seel    12.    Persons    nol    residing  in  German}    ("ibi    In- 

lande")  have   > laim  t"  tin-  granting  ..t    letters  patent, 

nor   can    the}   exercise    tin-    rights    granted    in    patentees 
otherwise    than    b}    a    dul}    appointed    representative    in 
German}    ("im    Inlands").      Tin-  latter  i-  entitled  ti 
a-  tlum  attorney,  both  in  proceedings  under  this  law  ami 
also  in   ii>il    Buits    n  the    patent,  a-    well    a-    to 

demand  fines  ami  punishments 

Tim  place  «h,ii-  thi   representative  resides,  or,  failing  this, 

the  place  in  which  the  Patent  Office  ha-  its  Beat,  i-  to  i» 

regarded   (in  accordance    with  sect.  24   •  >!   the  civil  "  pro- 

trdnung  ")  as  the  place  where  the  proper!}  ("»i    nSgens- 

./.  ./I  n^tntitl  '  )  exists. 

With  tin-  consent  of  the  Federal  Council,  the  Imperial 
(  hanccllor  i-  entitled  to  order  tin  exercise  ol  the  right  nl' 
retaliation  against  th.-  subjects  •  •'  n  foreign  State, 


Second  Part.— Patent    ",  -     I     18.   Tin-   granting, 

revoking,   ami   annulling  of   patents    is  committed   to  the 
Patent  I  Iffice. 

Ih.  Patent  Office  has  it-  seat  at  Berlin.  It  has  a 
president,  members  who  have  qualified  themselves  for  the 
office  "i  judge  or  for  tin-  higher  administrative  service 
(jurisprudents'),  ami  members  versed  in  one  particular 
branch  (experts).  Tin-  members  an-  appointed  by  the 
Emperor,  tin-  president  b}  the  Emperor  on  tin-  recommen- 
dation of  tin-  Federal  Council.  Tin-  appointment  of  the 
jurisprudent  members  i-,  when  they  hold  an  office  in  the 
Imperial  or  State  service,  for  the  term  of  such  office,  in  the 
other  case  foi  life.  Tin-  experts  an-  appointed  either  for 
lift-  in-  for  a  term  of  five  years.  To  tlu-  latter,  tlu-  regula- 
tions in  Beet.  10  of  tlu-  law  of  tin.-. 'list  March,  1878, touching 
tin*  legal  relations  of  tlu-  Government  officials  of  the 
( ■•  -Milan  Empire  do  not  apply. 

14.  [n  the  Patent  Office  there  are : — 

1.  Departments   I nsidei   the   applications    mail 

patents. 

2.  A  Department  to  consider  demands  for  the  nullification 

or  revocation  of  patents  ;  ami 

3.  Departments  for  complaints  ami  grievances. 

In  tin-  Applications  Departments  only  such  experts  may 
serve  a-  have  been  appointed  for  life. 

Tin-  experts  of  tin-  Applications  Departments  may  not 
serve  in  other  Departments,  nor  tlu-  experts  of  tin-  latter  in 
the  Applications  Departments. 

In  the  Applications  Departments  the  presence  of  at  least 
three  members,  two  of  whom  musl  he  experts,  constitutes  a 
quorum. 

For  tin-  decisions  of  the  Nullification  Department  ami  of 
the  Departments  for  Complaints  ami  Grievances,  it  rcqti 
two  jurisprudents  ami  three  experts  to  form  a  quorum. 

For  other  decisions  tie-  presence  of  time  members 
suffices. 

The  regulations  of  the  civil  "prozessordnung"  with 
regard  to  challenging  those  charged  with  tin  conduct  of  a 
trial  am  lull  also  dul}  obsen  ml. 

Experts  who  are  not  members  may  he  called  in  to 
participate  in  the  deliberations,  but  ma}  not  vote. 

Sect.  15,  The  decrees  ami  decisions  of  tin-  Departments 
are  given  in  the  name  of  the  Patent  Office;  the}  must  lie 
accompanied  b}  the  reasons  which  have  led  to  them,  must 
I..-  set  down  in  writing,  ami  sen!  officially  to  all  the  parties 
concerned. 

Sent.  16.  Against  the  decisions  of  the  Applications  De- 
partments ami  tin-  Nullification  l>e|iart m  complaints  ma} 

In-  laid.     In  tl onsidcration  of  a  complaint,  no  member 

may  take  part  who  was  concerned  in  tin-  decision  complained 
against. 

Seet.  17.  The  formation  ol   the   Departments,  the  demar- 
cation of  their  spheres  of  action,  the  form  of  their  proceed- 
.  tin-    manner  of  conveying   their   decisions,  ami    the 

Inisiui -~  routi f  the  Paten)  t  Iffice  will,  whenever  tin-  law 

fails  to  make  .hi.  provision,  be  regulated,  with  the  consent 
of  the  I.  .I.  ml  i  ouncil,  b}  an  Imperial  decree. 

.  -     Phi    Patent  '  iffici    is  bound,  at   the  requi  -t   of 

the  law  i rts,  to  give  its  opini in  questions  concerning 

patents  whenever,  in   tlu- rse  of  legal  proceedings,  the 

opinions  of  experts  differ  from  each  other. 

In  other  cases  tin-  Patent  '  Iffice  i-  not  authorised  to  make 
decisions  or  give  opinion-  outside  its  proper  sphere  <>f 
business  without  the  approval  "I  tin   Imperial  ( Chancellor. 

Seel  i'i  \'  the  Patent  Office  a  register  i-  kept, giving 
the  subject  and  duration  of  the  granted  patent-,  a-  well  as 

tin-    nam.-   ami    ie-i.leii.-e~    of   tin-    patentee-,    ami    of    such 

representatives   a-  the}    ma}    have  appointed.     The  com- 
mencement, expirati lap-.-,  nullification,  ami  revocation 

of  patents  must  be  entered  in  thi  register,  and  at  the  same 
time  published  in  the  ReicKsanzeiger. 

I',  rsonal  -  ha ol  patent  holders  oi  theit  representativi  -. 

when  auiimimiiii.mii.   Patent  Office  in  a  propel   form,  will 
also   In-   registered   ami   published  in  the    Reichsanzeiger. 

Until  thi-  I  patentee  or  his  rppre 

-,  main.-  retains  his  rights  and  liabilities  as  established    rj 

tills  law. 

The  inspection  of  the  specifications,  drawings,  model-, 
ami  specimens  on   tin    basis  ol   which  patents  have   been 
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granted,  is  free  to  everyone,  except  where  a  patent  has  been 
taken  into  use  for  the  army  or  navy  in  the  name  of  the 
Imperial  Government. 

The  Patent  Office  publishes  the  essential  part  of  all  such 
specifications  and  drawings  as  are  permitted  to  be  inspected 
by  everyone,  in  an  official  journal.  In  this  journal  will  also 
be  found  the  notices  which  this  law  requires  to  he  published 
in  the  Reichsanzeiger. 

Third  Parf.  —  Proceedings  in  regard  to  Patents.  — 
Sect.  20.  Applications  for  the  granting  of  a  patent  for  an 
invention  must  be  made  in  writing,  ami  must  be  addressed 
to  the  Patent  Office.  For  each  separate  invention  a  separate 
application  is  necessary.  The  application  must  contain  the 
request  for  a  patent,  and  must  clearly  define  the  thing  to  be 
patented.  In  an  annexed  specification  the  invention  must 
lie  so  described  as  to  make  its  use  by  other  experts  appear 
possible.  Accompanying  the  specification  must  be  a  state- 
ment of  what  is  claimed  as  patentable  in  the  invention. 
The  necessary  drawings,  diagrams,  models,  and  specimens 
must  also  be  sent  in  along  with  the  application. 

The  Patent  Office  gives  directions  as  to  any  further 
requirements  regarding  applications. 

Previous  to  the  decision  for  publishing  the  application, 
alterations  in  the  same  are  permitted.  Along  with  the 
application,  20  marks  (about  1/.)  are  to  be  paid  for  the  costs 
of  the  proceedings. 

Sect.  21.  The  application  is  submitted  to  a  preliminary 
examination  by  one  member  of  the  Applications  Department. 

Should  the  preliminary  examiner  find  that  the  application 
does  not  fulfil  the  prescribed  resquirements  (sect.  20),  he 
advises  the  applicant  of  the  deficiencies,  and  requests  him  to 
make  good  the  same  within  a  fixed  period  of  time. 

Should  it  appear  from  the  preliminary  examination  that 
the  invention  is  not  patentable  in  the  sense  of  sections  1,  2, 
and  3,  paragraph  1,  the  applicant  will  be  informed  of  this 
opinion  and  the  reasons  on  which  it  is  grounded,  and  will 
be  requested  to  reply  within  a  given  space  of  time. 

If  the  applicant  fails  to  apply  m  due  time,  the  application 
is  regarded  as  withdrawn  ;  if  he  replies  in  time,  the  Appli- 
cations Department  proceeds  to  a  decision. 

Sect.  22.  If  the  prescribed  requirements  (sect.  20)  have 
not  been  fulfilled,  or  if  it  appears  that  the  invention  is  not 
patentable  according  to  sections  1,  2,  and  3,  paragraph  1,  the 
application  is  rejected  by  the  Department. 

In  this  decision  the  preliminary  examiner,  who  has  charged 
the  applicant  to  make  good  deficiencies  in  his  application, 
or-to  defend  the  patentability  of  his  invention,  is  not  allowed 
to  take  part. 

If  an  application  is  to  be  rejected  on  grounds  not  already 
communicated  to  the  applicant  by  the  preliminary  examiner, 
opportunity  must  be  granted  to  him  to  express  himself 
concerning  these  grounds  within  a  stated  period. 

Sect.  23.  If  the  Patent  Office  finds  the  application  correct 
and  the  grant  of  letters  patent  not  impossible,  it  decrees 
that  the  application  shall  be  published.  From  the  moment 
of  this  publication,  the  legal  consequences  of  the  patent 
(sections  4  and  5)  as  regards  the  subject  of  the  application 
take  effect  provisionally  for  the  benefit  of  the  applicant. 

The  publication  is  made  by  a  single  insertion  in  the 
Reichsanzeiger  of  the  applicant's  name  and  the  essential  part 
of  the  demand  contained  in  his  application.  Along  with 
this  publication  notice  is  given  that  the  subject  of  the 
application  is  temporarily  protected  against  employment  by 
others  than  the  applicant. 

At  the  same  time  the  application,  with  all  its  supplements, 
is  exposed  for  public  inspection  at  the  Patent  Office.  By 
the  authority  mentioned  in  sect.  17  of  this  law,  it  may  be 
decreed  that  the  application  shall  be  exposed  for  public 
inspection  at  other  places  besides  Berlin. 

On  the  demand  of  the  applicant  the  exposure  for  public 
inspection  may  be  continued  for  a  period  of  not  more  than 
six  months.  Exposure  for  as  much  as  three  months  may  not 
be  refused. 

In  the  ease  of  an  application  made  in  the  name  of  the 
Imperial  Government  for  the  protection  of  an  invention  to 
be  employed  in  the  army  or  navy,  a  patent  may  on  demand 
be  granted  without  any  publication,  in  which  ease  no  entry 
is  made  in  the  Register  of  Patents. 


Sect.  24.  The  first  annual  fee  (sect.  8,  paragraph  1)  is  to 
In-  paid  within  two  months  from  the  date  of  publication 
(sect.  23).  If  payment  is  not  made  during  this  period  the 
application  is  to  be  regarded  as  withdrawn. 

Within  the  same  period  protest  may  be  raised  against  the 
granting  of  a  patent.  The  protest  must  be  delivered  in 
writing,  and  must  be  accompanied  with  reasons. 

It  can  only  be  based  on  the  assertion  that  according  to 
sections  1  and  2  the  object  is  not  patentable  or  that 
according  to  sect.  3  the  appiicaut  has  no  claim  to  receive  a 
patent. 

Ill  the  case  mentioned  in  sect.  3,  paragraph  2,  only  the 
injured  party  is  entitled  to  protest. 

After  the  expiration  of  the  fixed  time  the  Patent  Office 
must  decide  as  to  the  granting  of  a  patent.  In  this  decision 
the  preliminary  examiner  who  has  charged  the  applicant  to 
make  good  the  deficiencies  of  his  application  or  to  defend 
the  patentability  of  his  invention  (sect.  21)  may  not  take 
part. 

Sect.  25.  In  the  preliminary  examination  and  in  the 
proceedings  before  the  Applications  Department  the  sum- 
moning and  viva  race  hearing  of  the  parties,  the  examination 
of  witnesses  and  experts,  as  also  the  taking  of  such  other 
steps  as  may  seem  necessary  to  elucidate  the  matter  under 
consideration,  may  at  all  times  be  resorted  to. 

Sect.  26.  Against  the  decision  by  which  an  application  is 
rejected  the  applicant  can  put  in  a  protest,  and  against  the 
decision  as  to  the  granting  of  a  patent  the  applicant  or  the 
complainant  can  put  iu  a  protest  in  either  case  within  one 
month  after  being  informed  by  the  Patent  Office  of  the 
decision  in  question. 

Along  with  the  presentation  of  the  protest  20  marks 
(about  1/.)  are  to  be  paid  in  for  costs  of  proceedings;  if 
this  payment  be  not  made  the  protest  is  regarded  as  not 
presented. 

If  the  protest  is  in  itself  contrary  to  regulations,  or  if 
it  be  raised  too  late,  it  will  be  rejected  as  inadmissible. 

If  the  protest  be  found  admissible  the  further  proceedings 
are  regulated  by  sect.  25. 

The  summoning  and  viva  core  hearing  of  the  parties 
must  be  resorted  to  if  demanded  by  one  of  them.  This 
demand  can  be  refused  only  when  the  party  making  it  was 
already  summoned  to  the  proceedings  before  the  Applica- 
tions Department. 

If  the  decision  on  the  protest  is  to  be  based  on  other 
grounds  than  those  taken  into  account  in  the  decree  com- 
plained against,  the  interested  parties  must  have  a  previous 
opportunity  granted  them  for  expressing  themselves  there- 
upon. 

It  is  left  to  the  free  judgment  of  the  Patent  Office  to 
decide  to  what  extent  the  costs  of  the  protest  shall  be  borne 
by  the  party  whose  case  is  rejected,  and  also  whether  the 
protest  fee  (paragraph  1)  shall  be  returned  to  the  patty 
whose  protest  is  found  justifiable. 

Sect.  27.  When  the  granting  of  a  patent  is  definitely 
determined  on,  the  Patent  Office  makes  the  fact  known  in 
the  Reichsanzeiger  and  then  provides  the  patentee  with 
letters  patent. 

If  the  application  is  withdrawn  after  its  publication 
(sect.  23)  or  if  a  patent  is  refused  this  must  also  be  matle 
known. 

In  these  cases  the  prepaid  annual  fee  will  be  returned. 

If  a  patent  is  refused,  the  preliminary  protection  is 
regarded  as  not  having  taken  place. 

Sect.  28.  Proceedings  for  annulling  or  retracting  a  patent 
are  only  commenced  when  a  complaint  is  raised  against  it. 

In  the  case  of  sect.  10,  No.  3,  only  the  injured  party  has 
the  right  to  lay  a  complaint. 

In  the  case  of  sect.  10,  No.  1,  no  complaint  is  allowable 
after  the  lapse  of  five  years  from  the  day  on  which  the 
granting  of  the  patent  was  published  (sect.  2",  para- 
graph 1). 

The  complaint  must  be  made  in  writing  and  addressed  to 
the  Patent  Office  ;  it  must  state  the  facts  ou  which  it  is 
based. 

Along  with  the  complaint  a  fee  of  50  marks  (about 
2/.  10s.)  is  to  be  paid  in.  If  this  payment  is  not  made  no 
complaint  is  judged  to  have  been  received. 
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The  fee  is  returned  if  the  proceedings  are  terminated 
without  summoning  the  part 

If  the  <'""iiii.nu.iji  resides  in  a  foreign  country  lir  must, 
t >n  the  demand  of  lit—  opponent,  find  securities  for  '! 
of  the  proceedings.  The  amount  of  Buch  security  is  li  fl  to 
the  free  decision  of  the  Patent  Office,  which  informs  the 
complainant  of  the  Bum  demanded  as  security  and  the  time 
within  which  it  must  be  paid.  If  the  security  demanded  is 
not  paid  within  the  time  fixed  the  complaint  is  regarded  as 
withdrawn. 

Sect.  29.  When  it  has  bei  o  determined  to  commence 
proceedings  the  Patent  Office  inform-  the  patentee  of  the 
complaint,  and  requests  him  to  answer  it  within  ;i  month. 

If  the  patentee  fails  to  answer  within  tin- time  fixed  a 
decision   may   be  formed  ;it  once   without    summoning   or 

hearing  the  parties,  and  every  fact  advai <I  by  tit 

plainanl  maj  !»■  regarded  as  proved, 

plies  in  time,  os  if  in  thi  case 
ot  sect.  29,  paragrah  •-',  the  Patent  l  Iffice  dot  -  not  at  once 
decide  according  to  the  complaint  laid,  the  necessary  ste]  - 
are  taken  by  the  Patent  ( mice  for  elucidating  the  matter,  in 
the  former  case  the  reply  of  the  patentee  being  communicated 
to  the  complainant.  The  Patent  Office  may  order  the 
hearing  of  witnesses  and  experts  who  arc  then  snbjecl  t" 
the  same  regulations  ..-  in  proceedings  before  the  courts  of 

civil  law.    'I'h.   |  i lings  mnst  he  taken  down  by  a  sworn 

recorder, 

The  decision  is  made  after  thi  parties  interested  have  been 
summoned  and  heard. 

If  a  patent  is  to  be  tevoked  on  the  basis  of  sect.  1 1,  para- 
graph 2,  the  final  decision  to  do  so  must  !»•  pn ded  by  the 

threat  of  rev.. cation  accompanied  by  reasons   and   fixing 
suitable  term  for  deliberation. 

s,ct.  81.  In  the  decision  (si '  tions  29  and  :ii>)  the  Patent 
Office  must   determine,  according  to  it-  free  judgment,  in 

what  manner  the  costs  of  the  proc lings  are  to  be  Lome 

by  the  parties, 

Seel  82.  The  law  courts  are  bound  to  lend  judicial  aid  to 
the  Patent  Office,  and  on  demand  to  impose  fines  on 
witnesses  and  experts  who  fail  t"  appear  orwho  refuse  t" 
testify  ..i  taki  oath,  as  well  as  also  to  command  the  appear- 
ance of  w  itnesses. 

Sect  33.  An  appeal  is  permissible  against  the  decisions  of 
thi    P  tti  a\  Offici   i  sections  29 1 

Appeals  go  to  the  Reichsgericht.    Thej  must  be  sent  to 
the  Patent  Office  in  writing  within  -i\  weeks  from  receipt  of 
on,  and  must  state  the  grounds  of  dissatisfaction. 

In  it-  -eiilei.ee    the    law   e.i.nt    l.a-   also    to    determine  the 

questi f  costs  with  the  same  liberty  as  is  granted  to  the 

Patent  i  Iffice  in  Beet  31. 

For  the  rest,  the   pi ledings  in  the  law  curt  will  be 

conducted  a. rding  to  regulations  to  be  drawn  op   bj  the 

law   court,   and    approved   by    Imperial   decree,   with  the 
consent  of  the  Federal  *  'ouncil. 

84,  With  respect  to  the  language  to  be  emplo 
the  Patent  Office,  the  regulations  of  the  Qericktsverftus- 
egarding  the  language  of  the  law  courts  apply 
Jao  here.     Written  communications  not  drawn  up  in  the 

ii  Ian:'. lace  will  Dot   be  taken  QOtice  Of. 

person    who   knowingly  or   in   culpable 
ignorance  makes  use  ol   an   invention  contrary  to  sections  I 

and  .'.  i-  bound  to tpensate  the  injured  part} . 

In  case  ol  an  invention  for  a  process  for  manufacturing 
-on.,  ncu  Bubstanci  .  i  verj  Bubstance  of  like  composition  is 

to  he  regarded    >     n  id.    by  the  patented   i br  until  the 

.  ..Mi .  .1  \  i-  proved. 

Fourth  Part*— Penalties  andlndi  mint  in. — Sect.  36.  Any 
person  who  knowingl)  make-  use  of  on  invention  contrary 
to  sections    l  and   .'>  i-  punishable  by  a  fine  not  ei 

5,0 aarks   (950/.),   oi    bj    imprisonment    not   exceeding 

one  year. 

Prosecution  is  onlj  resorted  to  when  demanded.  The 
withdrawal  of  b  demand  f..r  prosecution  i-  permissible. 

It  a  punishment  is  decreed,  the  injured  part]  i-  at  the 
same   time    empowered   to    publish    thi  at    the 

expense  of  the  condemned.     The  manner  "f  publication  and 
its  limit-  as  to  time  must  be  defined  in  the  sentence. 

Sect.  ;i7.  Instead  of  any  and  every  indemnity  obtainable 
under  this  law,  an  amercement  not  exceeding  10,01 arks 


(50OI.)   may   he   adjudged  to    the    injured   party   on   his 
demanding  it.      Bach  and  all  who  arc    jointly  condemned  to 
such  amercement  are  answerable  for  it  with  all  their  _ 
and  chattel-. 

An  adjudged  amercement  excludes  the  admissibility  ol  all 
further  claim-  for  indemnification. 

38.    In    civil    suits,    where   a    plaintiff   or   defendant 

bases  B  claim  on  the    provisions   of  this  law,  the  decision  is 

referred  to  the   Reicksgerichi  as   a  last   court   of  appeal 

I  according  to  sect.  8  of  the  introductory  statutes  of  the  km 

for  the  constitution  ol  courts  (Gerichtsverfassungsgesetz). 

Sect.  39.  Complaints  ol  the  infringement  of  patented 
rights  fall  under  the  statute  of  limitation  after  three  years  as 
regards  each  separate  act  on  which  they  arc  grounded. 

Sect.  lu.  A  fine  not  exceeding  1,000  mark-  (5u/.)  is 
incurred  by — 

1.  Whoever    places  a    mark    on  ware-   or   the    packing  of 

ware-  which  is  calculated  to  produce  the  mi-takeu 
belief  that  such  wares  are  protected  by  a  patent 
under  this  law. 

2.  Whoever  in  public  advertisements,  on  signboards,  on 

business  card-,  or  by  an)  other  mean-  of  publicity 

make-  use  of  a  mark  calculated  to  produce  the 
mistaken    belief   that    the   wares    thereby   ottered    or 

alluded  t..  arc  protected  by  a  patent  under  this  law. 
Art.  l'.  The  regulation  given  in  sect.  28,  paragraph  3,  of 

Article   I    applies    al-o    to    already  existing   patent-  with  the 
restriction    that    complaints    are    admissible    only    within    a 
period  of  three  vcar-  from  the  da]  on  which  this  law 
into  force. 

Art.  :i.  This  law  comes  into  force  on  the  1st  (  k'tohei   1891 


Thi  German  Patent  Offici  in  1890. 

(CAem.  Zeit.  15,  ISO.) 

The  number  of  application-  for  patent-  during  the  past 
year  was    11,882,  showing  an   increase   of   237    over   the 

year.   The  annual  numbers,  starting  with  Is- 
as  follow'-:  i.  9,869,    11,645,  and    11,882,  the 

ii   in  the  last  years  being   possibl]  due  to  the  greater 
confidence  fell   in  the  present  conduct  of  the  Patent  I 
The  number  of  patent-  granted  was  1,680,  that   i-,  89*5  per 
cent,    of    the    aj. plication-,    those    granted    during    1869 
numbering  3,883. 

A  table  -hows  the  numbers  of  application-  and  patents 
granted  in  each  oi   the  89  classes,  and  a  good  deal  of  other 
information  of  mote  or  less  local  interest  is  also  given. 
The  receipts  of  the  Patent  Office  amounted  to  2,080,718 
ind  the  expenses  810,038  marks,     V  K   M. 


I'm >-i  ii  v  1 1    Minim,    in   ( '  IH.01  in  v. 

Mi  C  St.  John,  Her  Majesty's  Consul  at  Charleston, 
South  Carolina,  in  his  last  report  to  the  Foreign  i  Iffice,  f.'i  ve- 
il., following  information  respecting  phosphate  mining, 
phosphates  and  fertilisers  of  Carolina: — 

The  phosphate  mining  and  fertilising  industry,  bo  impor- 
tant a  factor  in  the  trade  of  Charleston  and  the  State  ol 
South  Carolina,  has  proved  itself  more  profitable  to  those 
engaged  in  it  this  vcar  than  in  any  previous  one,  notwith 
standing  the  discovery  and  partial  development  of  the 
'.  deposits. 

There  are   good   reasons,   however,   why   Carolina 
should  maintain  its  ground.    The  Buppl)  i-  regular  and  of 
uniform  quality,  it  has   a   high   percentage  ol    phospl 
lime,  is  low  in  carbonate,  iron,  and  alumina,  is  of  g i 

colour   when    calcined,    l.e ne-    crisp   and    .In,-  well   after 

being  treated  with  acid,  without  afterwards  absorbing 
moisture  and  becoming  lumpy,  and  moreover  il  iaeas]  to 
grind. 

During  the  year  phosphates  and  fertilisers  wen  produced 
to  thi  ins. 

The    veai    has   hen  a   verj  for  the   fertiliser 

business,  the  sellers  having  nearly  thcirown  way  up  to  the 
end  of  the  season,  The  companies  have  doubled  tlicii 
capacity  duritie;  the  Mar,  new  companies  being  formed,  and 
the  fertilise]  interest  more  thoroughly  advertised  than  ever 
i.al.  i-  and  consumers, 
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Some  of  the  Charleston's  leading  bankers  have  shown 
their  confidence  in  the  prospects  of  the  business,  and  faith 
in  the  future  of  this  town,  by  organising  two  new  companies 
— the  "  Chieora"  and  the  "  Imperial." 

These  will  add  at  least  50,000  tons  to  the  supply  for  sale 
next  year,  and  would  seem  to  warrant  the  establishment  of 
two  mining  companies  to  furnish  the  additional  crude  rock 
that  will  be  required. 

A  favourable  feature  in  this  industry  is  the  fact  that  the 
"Western  States,  the  great  granary  of  the  country,  are 
beginning  to  use  the  Carolina  fertilisers  for  the  production 
of  wheat,  corn,  barley,  and  oats.  And  it  is  believed  that 
Chicago,  Cincinnati,  Detroit.  Kansas  City,  and  Minneapolis 
will  soon  become  great  fertiliser  centres. 

The  total  shipment  of  manufactured  fertilisers  from 
Charleston  for  the  year  was  261,650  tons. 

The  demand  for  commercial  manures, constantly  increasing 
in  different  directions,  necessarily  requires  the  importation 
of  considerable  quantities  of  chemicals  used  in  their 
manufacture. 

The  imports  of  these  chemicals  during  the  year  ended 
30th  September  1890  amounted  to  38,935  tons,  valued  at 
127.634Z.—  {No.  845,  Foreign  Office  Annual  Scries.) 


GENERAL   TRADE  NOTES 

The  Naphtha  Industry  op  Baku. 

It  appears  from  the  Messager  Qfficiel,  which  bases  its 
information  upon  data  received  from  the  naphtha  producers, 
that  the  industry  in  this  product  is  greatly  developing  at 
Baku.  In  1890  the  quantity  of  naphtha  extracted  at  the 
isthmus  of  Apcheron  reached  the  figure  of  239  million  pouds 
(pond  =  36  lb.  avoirdupois),  including  waste,  and  the 
quantity  of  mineral  oil  employed  as  combustible.  In  1889 
the  product  at  the  same  place  was  only  205,500,000  pouds  ; 
in  1888,  192,600,000  pouds;  in  1887,  165,000.000  pouds ; 
in  1886,  150,000,000  pouds  ;  and  in  1885, 116,000,000  pouds 
only.  In  five  jears  the  average  of  the  increase  in  the 
production  of  naphtha  has  therefore  been,  in  this  peninsula, 
24,600,000  pouds. 

In  1890,  it  may  be  remarked,  the  production  of  naphtha 
at  Apcheron  has  exceeded  for  the  first  time  the  production 
of  the  same  mineral  oil  in  Pennsylvania,  which  was  only 
23ti  million  pouds.  With  the  exception  of  6,348,700  pouds 
of  naphtha  exported  from  Baku  by  the  Caspian  Sea  or  by 
the  Transcaucasian  railway,  the  remainder  of  this  product 
has  been  refined  on  the  spot  at  Baku.  In  1890  there  were 
sent  from  that  port  169,551,300  pouds  of  different  naphtha 
products,  including  67,306,500  pouds  of  lighting  oils, 
4,600,900  pouds  of  lubricating  oils,  522,200  pouds  of 
benzene,  gasolene,  tar,  &c,  and  97,121,700  pouds  of  naphtha 
residues. 

Tin  Discovery  in  Mexico. 

The  South  American  Journal  for  March  28th,  has  the 
following : — 

Additional  news  is  to  hand  with  respect  to  the  discovery 
of  tin  in  Durango  State  by  Mr.  John  Pershmaker,  who 
relates  that  the  vein  was  revealed  almost  by  accident.  He 
had,  it  seems,  gone  to  what  is  known  as  the  Diabolt  mine, 
45  miles  south-west  of  the  capital  of  the  State,  for  the 
purpose  of  examining  the  yield  of  metal-bearings  ores,  nut 
knowing  that  tin  had  ever  been  found  there.  He  found  a 
shaft  about  300  ft.  deep,  which  had  passed  through  two 
light  veins  of  gold,  iron,  and  silver-bearing  ores.  On 
making  a  close  examination  of  the  sides  of  the  shaft,  he 
noticed  that  the  miners  had  passed  through  a  large  and  very 
rich  lead  of  oxide  of  tin,  evidently  without  knowing  it. 
After  making  his  calculations  as  to  the  probable  diieetion 
taken  by  the  vein,  he  ran  a  horizontal  tunnel  for  a  short 
distance,  striking  a  vein  of  ore  alleged  to  be  truly  remark- 
able. It  is  stated  to  be  4  ft.  wide,  and  composed  of  a  solid 
mass  of  oxide  of  tin,  assaying  from  50  to  60  per  cent,  of  the 
pure  metal.  It  is  quite  free  from  sulphur,  so  that  the  work 
of  reducing  the  ore  simply  amounts  to  the  work  of  smelting 
and  casting  into  ingots. 


The  Conditioning  or  Textile  Fabrics  nj  France. 

The  French  Monde  Economiqne  of  the  18th  April  gives 
the  following  information  respecting  the  conditioning  of 
textile  fabrics  in  France  : — 

The  operation  of  conditioning  is  one  by  which  the  pro- 
portion of  moisture  contained  in  textile  fabrics  is  determined, 
as  all  these  fabrics  contain  a  certain  quantity,  or  more 
correctly  speaking,  a  proportion  of  moisture  varying  with 
the  processes  to  which  they  have  already  been  subjected, 
and  also  their  temperature. 

It  will  be  easily  understood  that  a  salesman  who  buys 
his  fabrics  by  weight  has  a  decided  interest  in  keeping  them 
as  moist  as  possible  when  he  sells  them  by  weight.  More- 
over, as  is  most  frequently  the  case,  this  seller  is  only  an 
intermediary,  he  cannot  without  considerable  pecuniary  risk 
sell  his  goods  in  a  dryer  condition  than  when  he  bought 
them,  and  in  order  to  determine  their  actual  proportion  of 
moisture  he  must  refer  the  matter  to  a  third  party.  It  is 
therefore  necessary  to  have  recourse  to  an  arbitrator — an 
expert,  whose  impartiality  is  above  suspicion.  This 
arbitrator  is  the  public  condition  house,  which,  officially 
organised,  offers  on  absolute  guarantee  of  secrecy  as  regards 
the  transactions  revealed  to  it.  The  following  is  the 
system  adopted  in  arriving  at  the  proportion  of  moisture: — 

For  some  time  it  had  been  remarke  1  that  the  quantity  of 
moisture  contained  varied  very  little  for  the  same  fabric 
when  it  is  placed  for  a  sufficiently  lengthened  period  under 
the  average  conditions  of  atmosphere  and  humidity.  This 
constant  figure  seems  to  be  established  in  the  proportion  of 
9-5  per  cent,  for  silk,  14" 50  per  cent,  for  combed  or  spun 
wool,  7-80  per  cent,  for  cotton  yarn,  and  10-70per  cent, 
for  linen.  The  above  proportion,  as  regards  silk,  served  as 
a  basis  for  the  primary  processes  employed  in  silk  con- 
ditioning. The  silk  was  spread  out,  and  left  exposed  to  the 
air  for  a  long  time  in  a  well-ventilated  place.  The  material 
was  then  weighed  and  the  weight  found  was  adopted  by  the 
seller  and  the  buyer  as  the  basis  of  the  settlement  of  their 
account.  This  method  of  procedure  could  only  give  an 
approximation  frequently  varying  with  the  season,  and  it 
will  be  easily  understood  what  advantages  would  be  derived 
Ivy  a  person  bu}'ing  in  a  dry  season  and  selling  in  a  wet  one. 
On  the  other  hand,  this  method  necessitated  the  establishment 
of  drying  places  of  considerable  extent. 

The  true  principle  of  conditioning  was  really  established 
by  the  works  of  Talabot  and  D'Areet  upon  the  condition 
houses  of  Lyons.  From  their  numerous  experiences  it 
resulted  that  silk  exposed  to  a  temperature  above  100° 
soon  threw  off  its  moisture  without  in  any  way  injuring  its 
textile  properties.  The  weight  of  the  silk  after  desiccation 
was  called  "  absolute  weight."  Later  on,  it  was  recognised 
that  the  same  system  might  be  adopted  for  other  tissues, 
such  as  wool,  cotton,  and  linen ;  but  in  order  to  attain 
absolute  desiccation  without  injuring  the  fibres,  it  was 
found  necessary  that  the  temperature  to  which  they  were 
exposed  should  be  lower  than  100°,  the  point  required  by 
silk. 

To  obtain  this  weight  accurately  certain  methods  were 
invented  by  Talabot  and  perfected  by  Gamot,  by  which  the 
weight  of  the  tissues  could  be  obtained  while  undergoing 
the  drying  process.  It  had  been  remarked  that  on  emerging 
from  the  drying  apparatus  the  textile  fibre  very  rapidly 
absorbed  water,  and  Persoz,  in  concert  with  Kogeat,  of 
Lyons,  invented  the  apparatus  now  in  use  generally  through- 
out the  whole  of  France,  by  which  the  heating  is  effected 
byr  a  current  of  warm  air  proceeding  from  a  stove. 

Conditioning  then  really  means  the  determining  of  the 
absolute  weight  of  the  goods  presented  for  that  purpose. 
To  this  absolute  weight  is  added  the  amount  agreed  upon 
between  the  seller  and  the  buyer  as  representing  the 
quantity  of  moisture  that  ought  legitimately  to  be  contained 
and  which  is  known  as  reprise.  The  total  weight  thus 
obtained  is  the  "condition  weight,"  serving  as  a  basis  for 
the  making  out  of  invoices. 

In  principle,  the  process  of  conditioning  comprises  two 
operations.  The  first  consists  in  determining  by  the  aid  of 
a  drying  room  how  much  humidity  per  cent,  is  contained 
in  various  samples.  P^xperience  has  proved  that  when  a 
narnple  does  not  exhibit  further  appreciable  diminution  in 
weight  after  exposure  for  a   period  of   six    minutes   it  may 
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be  considered  as  absolutely  dry.  The  weight  is  then  taken 
independently  by  two  employes,  and  thi  moved 

from  the  apparatus.  By  a  very  simple  calculation  a  de- 
duction is  mad.-  Ik. ni  the  primary  weigh)  and  tin-  absolute 

weigh!  ni'  tin-  proportion  ol  moietui ntained  in  tin-  sample 

which  is  known  a*  tin-  "  proof." 

II;,  second  operation  is  effected  in  the  offices  of  the 
condition  houses.  This  consists  in  applying  the  resultsto 
which  attention  has  been  directed  above  to  the  calculation 
of  the  condition  weight,  that  is  t"  say,  to  the  amount  the 
i  .it"  ought  to  weigh,  and  consequently  the  total  weight  if 
ix  contained  the  proportion  of  moisture  recognised  as 
legal  iir  legitimate,  or  reprise  as  it  is  called.  It  has  been 
admitted,  and  the  authorities  have  adopted  it  as  a  legal 
rate,  thai  this  reprise  in  the  case  of  wool  should  be  at  the 
r;,i,  of  17  percent.  That  means  that  if  tin-  net  condition 
weight  of  a  bale  of  wool  i-  117  kilos.,  there  will  be  found 
100  kilos,  of  wool  absolutely  dry  ami  17  kilos!  of  moisture. 
This  wool  therefore  contains  as  moisture  17  out  of  117,  or 
l  i  530  per  cent. 

At  tin-  -am.'  time  a-  they  determine  tin-  degree  of  moisture 
the  condition  houses  indicate,  when  the  article  is  spun,  and 
when  required,  the  numbering  or  weighing  of  tin-  skeins. 
This  numbei  serves  to  distinguish  the  degree  of  fineness  of 
tin-  thread  under  investigation.  The  basis  of  this  calculation 
is  either  the  weigh!  of  a  constant  ami  uniform  length  of 

tlii-  thread  i  in  tl ase  of  Bilk  ),  or  the  length  correspoi 

to  a  fixed  and  determined  weight,  which  latter  system  is 
adopted  foi  tissues  other  than  -ilk. 

The  old  category  of  silk  threads  was  formerly  estimated 
according  to  the  number  of  coins  (jieniera)  thai  would  be 
required  to  counterbalance  the  weigh!  of  100  ells  of  tin- 
thread.  In  metrical  measure  the  denier  is  equivalent  to 
;,.'.' l::  mgrms.,  and  100  '-IN  correspond  to  verj  nearlj 
176  metres.  These  deniert  and  ells  have  no  longer  any 
legal  value',  their  signification  is  even  generally  ignored, 
inn  the  laws  of  routine  are  always  sacred  in  [Trance;  the 
trade  still  insists   upon  these  ou!  of  date  expressions,  and 

continues  to  make  use  of  then w  thai  thi  mi  trical  system 

i„  in  general  use,  as  if  the  latter  had  never  existed.  The 
legal  standard  is  determined  by  the  weigh!  in  grammes  and 
fractions  of  grammes  of  a  Bkein  of  500  metres.  A!  various 
recent  international  congresses  the  opinion  has  been 
unanimously  expressed  (an  opinion  acted  upon  hv  some 
condition  bouses)  thai  the  category  of  silk  should  !"■ 
determined  by  t h<-  number  of  decigrammes  thai  1,000 
meters  of  the  thread  weigh,  or  which  amounts  to  the  same 
thing,  by  the  number  of  grammes  that  a  myrimetre  will 
weigh. 

\-  regards  other  tissues,  it  will  be  found  thai  the 
numbering  of  the  threads  varies  not  onlj  with  the  country, 
Inn  even  according  to  the  various  districts  of  each  country, 
ami  yel  nothing  can  be  clean  t  than  the  tonus  ,,f  the  decree 
of  1810  prescribing  thi  numbering  of  threads.  These  arc  as 
follows:  "All  proprietors  of  spinning  mills  are  to  form 
ski  ins  of  the  vain-  ,,i  cotton,  linen,  hemp,  or  wool  ol   u 

thread  ol    100  metres  in   length,  and  i ake  the  hank  of 

10  of  tin"    skeins,  so  thai  the  total  length  of  the  thread 

forming  the  hank  shall  be  I, metres;  these  throads  shall 

be   lain  iliil   with    the    number    indicative    ol    the    skeins 
-in    to  make  up  the   weight   ;  imme."     In 

short,  the  number  of  u  thread  is  expressed  by  the  number 
ol  thousand  metre*  necessary  to  make  up  theweighl  ol  a 
kilogramme.  Instead  ol  saying,  for  example,  ol  a  thread 
thai  it  is  No.  85 '2,  which  in  I'aris  signifies  thai  il  rei 
35  skiius  ami  two-tenths  of  a  skein  to  make  up  a  half 
kilogramme,  how  much  simpler  il  would  be  !■■  express  it  as 

50,000 metres.     It  would  be  at  once  undcrsl I  thai  with 

a  kilogramme  of  this  thread  a   length  could  be  made  of 

50,000  metres,     M ver,  ilns  thread,  which  in   Paris  is 

numbered  ii.V'j,  i-  known  al  Boubaix  as  No.  35,  al  Kbi  mis 
it  becomes  No ,35  '70,  al  Lyons  No.  84*70,  and  elsewhere 
No.  17"  50. 

In  all    iditioning   operations   the   apparatus   used   to 

determine  the  numbei  ul   the  threads  i    ipi  uialij   manufuc 

nircil  in  Paris  or  Lyons,  and  is  - structcd  as  to  allow 

of  either  20  or  24   skeins  ol   2! i   501    metres  in  length 

being  made,  In  addition  to  the  actual  numbering,  the 
condition  houses  have  also  to  deal  with  anothci  Dperation. 


The  commercial  value  of  textile  fabrics  is  only  really 
ascertained  and  determined  when  the  threads  have  been 
assayed  or  conditioned — that  is  to  say.  only  after  the 
operations  of  weighing  and  dtereusage,  or  boiling,  which 
determine  mathematically  the  thickness  and  the  regularity 
of  the  thread.  Moisture  is  not  the  only  heterogeneous 
substance  which  increases  the  weight  of  textile  fabrics  ;  other 
substances  are  also  mixed  more  or  less  with  wool,  cotton, 
and  silk,  which  disappear  after  washing  or  scouring  of  tlu> 
threads.  These  foreign  substances  are  sometimes  natural 
and  sometimes  the  result  of  fraudulent  practices.  >ilk,  for 
instance,  while  still  enclosed  in  the  worm  is  a  compound 
substance,  a  fibre  wrapped  up  in  an  impervious  envelope. 
the  chemical  composition  of  which,  as  is  shown  by  analysis, 
is  analogous  to  that  of  osseine.  This  envelope  is  technically 
callsd  oris  de  la  soie.  By  the  process  of  boiling,  the  silk 
is  divested  of  the  grit  which  it  contains.  Haw  wool  is  also 
heavily  loaded  with  grease,  dust,  and  other  refuse,  Winn 
worked  up,  other  substances  also,  which  have  escaped  the 
washing,  are  frequently  discovered. 

The  dtereusage  of  the  silk  is  effected  in  the  condition 
houses  by  two  successive  boilings  in  water  in  which  soap 
of  the  purest  kind  is  added.  The  comparison  of  the  actual 
weight  before  and  after  the  operation  gives  the  percentage  of 

foreign  matter. 

Wool  i-  treated  in  a  totally  different  way  to  silk. 
Samples  of  tin- raw  wool  are  subjected  ton  scouring  process, 
with  a  view  to  determine  the  actual  condition  of  the  mass. 

Another     process,   which    should    propel  lv     he    termed    the 

washing,  has  for  its  object    the  removal   from   the   wool 
alreadj    worked    up,   combed,    spun,   ot    dyed,   of   foreign 
matter,  grease  particularly,  with  which  it  may  be] 
i  atment  consists  of  steeping  and  washing  it  with  luke- 

warm water,  hydrochloric  acid,  and  carbonate  of  soda. 

THI    Mux    Im.i  s|t;v   hi    tiii     (Jotted  States, 

The  production  of  cut  mica  in  the  United  States 
amounted  to  19,500  lb.,  valued  at  50,000  dols.  In  addition 
to  this,  196  shoii  tons  of  scrap  or  waste  mica  were  sold  for 
grinding  purposes,  with  a  value  of  2,450  dols.  The  pro- 
duction in  1880,  as  given  in  the  1 0th  Census  Report,  was 
I  I  lb.  of  cut  mica,  valued  at  127,825  dols. 
A  review  ol  the  annual  production  during  the  past  nine 
v.ais  -hows  that  the  indiisirv  advanced  in  importance  until 
1885.  Since  then  the  tendency  lias  been  downward,  though 
the  fluctuations  in   the  production  of  the  different  i 

i  used   much  irregularity  in   the  annual  totals.     The 
following  table  does  not  include  statistics  of  scrap  and  waste 
there  had  been   no  attempt  prior  to  1889  to  deter- 
mine the  amount  of  this  waste  which  has  heen  utilised  : — 


v.     ... 

1  i 

Value. 

!•  Is 

l-s', 

(.mount. 

Value. 

tssu 

Lb. 

101,000 

1881 

L886 

Is-.' 

'.■-.i 

1887 

7 

1 rj.'.'.-.'l 

1883 

114,000 

.-ss 

70, 

|s-l 

147,410 

1888 

.MM  Ml 

During  the  years  1  ss:t  and  1884,  when  mica  mining  was 
in  its  most  flourishing  condition,  the  uuuiufactiirers  of 
stoves  consumed  probabrj  95  percent,  of  the  product,  and 
the  fancj  grades  and  large  bUcs  of  sheet  mica  which  wore 

then    used    found    a    l.a.lv    -ale    at    highl)    profitahl, 

I  ndei  this  stimulus  of  large  profits  manj  surface  deposits 
oi  pockets  were  opened   bj  Farmers  or  othci  individuals  of 

small  mean-,  who  worked  them  Occasionally  when  other 
business  was  dull  and  realised  a  considerable  profit  on  their 
ion.  A-  long  as  the  demand  foi  large  si/,.-  con- 
tinued this  intermittent  sort  of  mining;  could  be  can 
with  u  degree  ol  bucccss,  but  when  the  fashion  In  stove 
panels  changed,  and  small  sheets  were  u-eil  111   place  of    the 

the   di  in. ind  foi   the   latter   Fell  ofl 

extent.     Mica  suitable  for   cutting   into   large  sheets   ww 
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much  less  abundant  than  that  available  for  small  sizes  ; 
therefore  lower   rates  hart  always  prevailed  for  the  latter, 

and  careful,  steady,  and  -\  *t, tic  methods  were  necessary 

to  produce  such  grades  profitably.  When  the  demand 
changed  from  large  to  small  sizes  the  majority  of  miners 
were  unprepared  through  lack  of  capital  or  for  other  reasons 
to  adopt  such  methods.  The  result  was  a  great  reduction 
in  the  number  of  producing  mines,  and  consumers  were 
compelled  either  to  raise  the  price  of  mica  or  look  to  foreign 
sources  for  their  supply.  Another  factor  in  increasing 
importation  came  into  existence  with  the  extended  manu- 
facture of  dynamos  and  other  electrical  apparatus,  in  which 
a  great  deal  of  mica  is  used.  The  foreign  article,  especially 
that  produced  in  Canada,  was,  on  account  of  its  superior 
cleavage,  preferred  to  the  domestic  for  this  purpose,  but 
since  miners  have  become  more  fully  acquainted  with  the 
qualities  desired  for  electrical  uses  it  has  been  proved  that 
the  United  States  can  produce  mica  for  this  purpose  equal 
to  any  found  abroad.  The  foreign  supply,  after  gaining  a 
foothold  in  American  markets,  has  more  than  held  its  own, 
and  as  its  tendency  has  always  been  toward  a  reduction  in 
prices,  there  has  been  little  inducement  for  the  outlay  of 
capital  in  mica  mining. 

Only  a  small  number  of  mines  were  operated  in  1889,and 
a  few  of  these  were  worked  steadily  throughout  the  year. 
However,  there  was  a  fair  amount  of  development  work 
done  in  the  different  mica  regions,  ami  it  is  expected  that 
the  introduction  of  more  systematic  methods  of  mining  will 
greatly  increase  the  importance  of  the  industry. 

Occurrence. — The  localities  in  which  mica  occurs  in  an 
available  form  are  not  very  numerous,  and  it  is  only  in  NYw 
Hampshire  and  North  Carolina  that  the  industry  has 
assumed  much  importance.  In  the  West  the  most  important 
deposits  are  located  in  the  Black  Hills,  in  the  neighbour- 
hood of  Harteville,  Wyo.,  and  in  the  Cribbensville  district  of 
New  Mexico. 

The  available  deposits  of  mica  occur  in  bands  of  coarsely 
crystalline  granite.  In  these  bands  the  three  constituents 
of  the  granite  (mica,  feldspar,  and  cpiartz  )  have  in  a  measure 
crystallised  in  separate  masses  and  the  mica  is  found  in 
bunches  or  pockets  irregularly  distributed  throughout  the 
mass.  The  deposits  arc  of  great  interest  aside  from  their 
commercial  importance  on  account  of  the  number  of  rare 
minerals  which  are  nearly  always  present.  Among  these 
are  beryl,  tourmaline,  garnet,  eolumbite,  and  samaiskitc.  In 
some  cases  one  or  move  of  these  minerals  are  present  in 
sufficient  quantity  and  of  such  fine  quality  as  to  give  value 
to  the  deposit.  Some  of  the  finest  tourmalines  in  the  world 
have  been  found  at  Mount  Mica,  near  the  town  of  Paris, 
Maine,  in  the  mica  deposit  at  that  place.  Tin  ore  is  also  an 
accompaniment  of  the  mica  deposits  in  the  Black  Hills 
region. 

Treatment  of  the  Crude  Product. — Mica  is  used  in  two 
forms,  sheet  mica  and  ground  mica,  and  the  manner  in 
which  it  is  treated  when  taken  from  the  mine  depends  upon 
the  form    in  which    it   is   to   be    used.      If   it  i>  to  be  sold  as 


scrap  for  grinding,  all  that  is  necessary  is  to  remove  the 
adhering  fragments  of  quartz  and  feldspar  and  such  parts  of 
the  mica  as  may  contain  foreign  ingredients.  If  it  is  to  be 
used  in  the  sheet  form  the  process  is  much  more  complicated, 
the  blocks  being  first  splint  into  sheets  thin  enough  to  cut 
easily,  then  marked  with  a  pattern  of  the  size  desired,  cut 
along  the  lines  marked,  and  the  different  sizes  wrapped  in 
paper,  and  packed  for  shipment.  There  is  a  great  amount 
of  w-aste  about  this  operation.  The  amount  of  sheet  mica 
obtained  does  not  usually  exceed  from  4  per  cent,  to  8  per 
cut.  of  the  block  mica  treated. 

Uses. — The  most  common  and  well-known  use  for  mica 
i>  in  the  panelling  of  stove  and  furnace  doors.  For  this 
purpose  the  mica  must  be  clear,  free  from  spots,  and  of  a 
uniform  colour  throughout  the  sheet.  The  most  desirable 
colour  is  a  wine-red,  and  next  to  this  comes  white  mica, 
which  is  nearly  as  valuable.  Another  important  use  is  in 
the  manufacture  of  electrical  apparatus,  for  which  purpose 
its  non-conducting  properties  render  it  valuable.  The 
qualities  required  for  this  use  are  firmness  of  texture, 
toughness,  and  ready  cleavage. 

There  i<  a  greater  range  of  use  for  ground  mica  than  for 
the  mineral  in  sheets,  and,  though  the  value  of  that  part  of 
tlu-  product  made  use  of  in  this  form  is  small,  the  many 
peculiar  properties  which  ground  mica  possesses  render  it 
quite  probable  that  its  use  will  be  widely  extended.  The 
difficulties  to  be  overcome  in  grinding  mica  are  considerable, 
and  there  are  only  two  or  three  firms  engaged  in  the 
business  at  present.  Eight  standard  grades  of  ground  mica 
are  made.  Tin-  coarsest  of  these  are  used  to  give  frosted 
and  spangle, 1  effects  to  the  fancy  grades  of  wall  paper.  The 
medium  grades  are  employed  in  the  manufacture  of  a 
lubricant  for  the  journals  of  railway  carriages,  for  heavy 
bearings  generally,  and  for  the  axles  of  road  vehicles.  The 
finest  grades  are  used  in  producing  a  uniform  metallic  white 
surface  on  wall  paper.  Scrap  mica  for  grinding  must  be 
white  and  as  free  from  specks  or  coloured  matter  as  possible, 
since  any  impurities  in  the  scrap  will  affect  the  colour  and 
lustre  of  the  product. 

Production. — The  greater  part  of  the  product  in  1889  was 
taken  from  one  mine  in  New  Hampshire.  Of  the  North 
Carolina  mines  none  were  in  steady  operation  throughout 
the  year,  and  the  production  of  that  State  was  the  result  of 
irregular  and  spasmodic  efforts.  In  Virginia  the  production 
was  confined  to  one  mine,  located  at  Amelia  Court  House, 
which  was  exhausted  early  in  the  year.  In  the  Black  Hills 
region,  where,  in  1SS4,  II  mines  were  operated,  with  a 
production  of  over  18,000  lbs.  of  mica,  only  one  produced  in 
1889,  and   that   only  a    small   amount.      In    New   Mexico  a 

g Ideal  of  development  work  was  done  and  a  quantity 

of  good  mica  was  reported  as  taken  out  ;  but  as  none  of  this 
was  marketed  it  has  not  been  included  in  the  totals  for 
18S9. 

Tin-  statistics  of  the  industry  in  1889  are  shown  in  the 
following  table  :  — 


Production. 

Expenses. 

Men 
Employed. 

Distribution. 

Cut.                                 Scrap. 

Total. 

Wages. 

Capital 

Pounds. 

Value. 

Short  Tons.       Value. 

40.0110 
6,700 

*2,silil 
■• 

Dols. 

Dols. 

Dols. 

38,035 

12,722 

tl.T> 
2,250 

Dols. 

•js.:j:;ii 

7,266 

tt,52S 
2,050 

70 
63 

(      " 
C        3 

12 

11 

Dols. 
194,750 

138,  i::, 

3  .hi  in              *3G 

450 

South  Dakota J 

13,300 

ll.Tim 

Other  States 

..          ,          .. 

30,325 

49,500 

.-.ii.liiiil                 100 

■J.t.MI 

58.335 

tj.trt 

1S5 

691,550 

*  Combined.in  order  that  operations  of  individual  establishments  may  not  be  disclosed. 
t  Including  Massachusetts.  Wyoming,  and  Idaho. 
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The  amount  of  manufactured  mica  imported  into  1 1 1«  ■  United 

-incc  1860  has  been  as  follows: — 


Year. 

Value. 

]  875 

Value. 
Dolt. 

Value. 

Dots. 
12,562 

year. 

Value. 

1-.:'.. 

1,165 

i---. 

D 

1-7" 

220 

1876 

lss] 

•1888 

l~.TI 

1,480 

1-77 

:..i7r> 

1887 

10,084 

1872 

1,002 

1878 

7,030 

1--:; 

'.'.SSI 

1888 

:/7,-,n 

Is7.t 

108 

1878 

1884 

28£84 

ls7l 

1,204 

» Oalondar  years  fr 1886  to  1689;  iingJuneSO. 

— Eng.  and  UTjb.  Journal. 

FIXATION   ..i    Xi  r  k.  m.i  \    i.\    Km  i  i  ail  ITT. 

M.  Berthelot,  Director  of  the  Meudon  Station  of  Vegetable 
Chemistry,  reports  that  experiment-  carried  out  during  the 
past  season,  in  continuation  of  a  long  series  of  researches, 
confirm  previous  conclusions  as  ir>  the  effect  of  electricity 
in  facilitating  the  fixation  of  nitrogen  by  the  soil  and  by 
plants.  The  operations  necessary  for  obtaining  results  are 
tun  cmii]iliruti  il  and  costl]  to  be  employed  commercially  in 
agriculture  or  horticulture;  but  they  are  interesting  in  so 
far  as  they  show  the  connexion  of  electricity  with  fertility 
in  the  ordinary  course  of  nature.  The  gain  of  nitrogen 
where  electricity  has  been  employed  lias  been  great,  not 
only  in  soil  covered  with  vegetation,  but  also  in  that  kept 
bare,  and  in  the  open  air  as  well  as  in  closed  receptacles. 
— Standard  Agricultural  Reports. 

l;i  mi  i.ii  -  i  mi  Potato  Disease. 
The  annual  report  of  the  Intelligence  Department  ol   the 

1. 1  of  Agriculture  on  injurious  insects  ami  fungi  in  IS'.iii, 
travels  of  much  the  same  ground  as  Miss  <  Irmerod's  report, 
previously  issued,  but  it  has  the  advantage  of  being 
published  by  the  Queen's  Printers  at  a  nominal  cost.  The 
most  interesting  portions  of  it  are  those  relating  to  remedies 
for  potato  disease,  and   the   use  of   insecticides  for  fruit 

The   results  of   b e   experiments   carried   out   by 

the  United  States  Department  of  Agriculture  in  the  appli- 
cation  of    Bouillie  bordelaise,  a    mixture   of   sulphate   of 

copper  and  quickli used  fot   the  vine  mildew  in  France, 

are  recorded,  rhe  detail-  are  not  satisfactory,  because 
neither  the  sizeof  the  plots  (or  " plats,"  as  given  in  the 
rep. nt.  Am. ii. an  spelling  being  adopted)  not  the  total 
quantity  of  the  mixture  used  during  the  season  i-  given. 
The  piece  of  land  was  divided  into  three  parts,  there  being 
75  lull-  of  potatoes  in  each.  To  two  of  these  pint-  a 
mixture  consisting  of  6  lb.  ol  sulphate  of  copper,  I  lb.  of 
quicklime,  and  -"-'  gall""-  of  water  was  applied  where  the 
plants  w.ie  a  font  high,  the  application  being  repeated 
every  fortnight  until  the  lOthof  September.  The  remaining 
plot  was  not  treated.  The  results  were  yields  of  3461b. 
and  888  lb.  on  the  dressed  plots,  and  164  lb.  on  the  plot 
nut  sprayed.  The  proportions  •.!  the  mixture  are  not  the 
tame  as  those  used  in  France  and  Belgium,  namely,  two 
pan-  ..I  copper  sulpl  .pan  nf  lime.     M.  Peter- 

iiiiuiii.nl  the  Gembloui  Agricultural  Station,  Belgium,  has 
succeeded  in  reducing  the  proportion  of  diseased  potatoes 
from  80  per  cent,  where  no  dressing  was  applied,  to  7  pet 
.. m  where  the  mixture  was  used.  He  recommends  one 
application,  a-   soon  as   an]    signu    ol    disease   appear,  of 

ii  lb.  of  sulphate  of  copper,  22  lb.  of  quicklime,  and  820 
gallons  of  water  per  acre,  Byringed  ovei  the  potato  tops. 
In  tin-  report  it  i-  stated  that  the  wash  is  ini  (.pensive  i  but 
ii  eeitaitih  would  not  bi    to  u   applied  frequently,  as  in  the 

American  experiment.     The  quantities  just  named   would 

cost  about  '  ■ .  I..'   per  acre  at  the  present   | i   Bulphate 

ol   copper,  which  might  he  doubled  if  there  wen-  am 
demand  fot  it,  either  for  vines  01  potatoes.     Mr.  Petermann 
believes  that   sulphate  of  iron  would  do  instead  of  copper 
sulphate,  and  this  should  be  tried,  at  it  is  much  less  costly, 


As  it  is  probable  that  may  persons  will  desire  to  try  the 
remedy  for  potato  disease,  a  description  of  the  method 
pursued  in  preparing  the  mixture  will  be  useful.  The 
sulpha  i  e  of  copper  is  placed  in  a  wooden  vessel  and  dissolved 
in  a  few  gallons  of  boiling  water,  the  quantity  not  being 
material  ><>  long  as  it  i-  measured.  In  another  vessel  the 
quicklime  is  dissolved  bj  first  slaking  it,  ami  then  adding 
more  water  and  stirring  it  well.  If  any  lumps  are  left 
undissolved  they  should  be  removed  ami  replaced  with  an 

equal  weight  of  fresh  lime.  When  both  materials  are 
dissolved    the  lime  water   is  poured    into  the  copper  solution 

through  a  fine  sieve  to  keep  back  any  pieces  of  undissolved 

lime,  and  then  the    entire   mixture    is   well    stirred,   and  the 

rest  of  the  water  is  added.  When  being  used  the  mixture 
should  be  frequently  stirred.  It  is  recommended  for  hop 
mildew  ami  onion  mildew,  as  well  as  for  potatoes  and  \  ines ; 
but  market  gardeners  may  well  be  warned  that  it  would  not 
he  safe  to  use  the  poison  on  onions  which  are  to  be  pulled 
ill  a  week  or  two. 


Discovers  oi   Asbestos  in  New  South  Wales. 

The  Sydney  Morning  Herald  of  March  16th  says: — 
"Mr.  C.  S.  Wilkinson,  the  Government  geologist,  has 
received  from  Mr.  .1.  R.Edwards,  a  solicitor  al  Broken  Hill. 
several  samples  of  asbestos,  which  were  discovered  at  Red 
Hill,  near  Broken  Hill.  The  asbestos  was  obtained  in  a 
vein  measuring  from  2j  ft   to  8ft.  in  width,  at  a  depth  ol 

10  ft.  from  tl  Some  of  it  t tains  fibre  13  in. 

lmig,  the  texture  being  silkj  and  flexible.  The  Broken  Hill 
material  is  not,  however,  as  strong  or  tough  as  the  Italian 
asbestos.  The  colour,  too,  i-  differ,  ut.  a-  the  Broken  Hill 
asbestos  i-  reddish  in  hue,  owing  to  the  influence  of  iron 
oxide.  It  is  expected  that  a  white  mineral  will  be  found 
at  a  greater  depth.  Several  tons  of  asbestos  haw  been 
brought  tn  grass." 


Papers  oi    Immh-i   to  Tbchwoiooibts  vm> 

M  \\i  i  \»  n  in  OS. 

rhe  following  articles  in  the  Board  of  Trade  Journal 
for  May  will  repay  perusal: — 
"Cost   nt    Production  ol    Piece  Dyed   Satin-  at   Lyons," 

"  French  Mining  Industries,"  p.  .'i<>7. 

■'   I'he  Wealth  and    Ri  SOUKCS  of    \la-ka,"  p.  584. 


BO  IRV  OF  TRADE  RETURNS 

St   MM  \t;v    HI-     hll'IHlTS. 


Metal* 

lis  nu.l  ii\ .  sinfTs 

Oils 

Raw  materials   tor  noii-teitilo  in- 
dustries. 

Total  value  of  all  Imports 


Konth  ending  soth 

1800. 

189L 

£ 

£ 

1.S-J..-J17 

tjmjK 1 

184,974 

3,12 

-  1,244 
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Summary  of  Exports. 


Month  ending  30th  April 

1890. 

1891. 

Metals  (other  than  machinery)  .... 

£ 
3,785,367 

7511,584 

£ 
3,663,725 

2,881,462             3,091,150 

20,344,367           20,919,066 

IMPORTS  of  Metaxs 

for  Month  ending  30th 

April. 

Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

Copper  :— 

9,889 

5,579 

£ 

71,997 

£ 
14,780 

7,863 

16,625 

198,009 

105,983 

Unwrought 

2.7SS 

3,323 

137,216 

183,268 

Iron : — 

512,869 

265,659 

451,081 

215,138 

Bolt,  bar,  &c 

5,957 

8,110 

60,429 

28,846 

Steel,  unwrought . .      „ 

.    290 

514 

3,239 

6,519 

Lead,  pig  and  sheet      „ 

12,001 

12,995 

152,019 

161,621 

55,683 

55,648 

1"0,5« 

105,781 

879,694 

538,426 

110,164 

68,759 

83,777 

62,806 

161,283 

281,912 

2,549 

488(1 

55,895 

110,709 

Other  articles  ... Value  £ 

•• 

•• 

364,313 

469,498 

Total  value  of  metals 

1,856,217 

1 

2,072,8]  1 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  30tii   April. 


> 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

Bark  (tanners.  &c.)    „ 

Cutch  and  gambier  Tons 
Dyes:— 

Nitrate  of  soda. ...      „ 
Nitrate  of  potash  .      „ 

Other  articles. . .  Value  £ 

3,071 
53,469 

64,299 

902 

1,400 

7,221 

420 

278,239 

28.575 

4,184 

7,668 
41,073 
28,189 

625 
2,417 

4,309 

890 

603,710 

87,659 

1,823 

£ 

1,588 

22,566 

13,952 

1  (3,765 

5,989 

39,244 

23.857 

17,486 

2,549 

107,076 

555 

126,122 

25.191 

85,506 

171.02S 

£ 
4,119 

16,101 

9,663 

113.787 

8,889 

56,328 

20,759 

27,254 

739 

69,157 

1,127 

267,113 

32,314 

39,341 

181,682 

Total  value  of  chemicals 

" 

786,767 

s  13,379 

Imports  of  Oils  for  Month  ending  30th   April. 


Articles. 


Quantities. 


1890. 


1891. 


Values. 


1890.  1891. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  &c Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . . 


£ 

£ 

10.339 

26,092 

12,529 

:;:>.77" 

2,068 

1,314 

71,959 

55,298 

61,729 

74,586 

64,890 

86,648 

6,048,931 

8,224,252 

140.146 

179,938 

1,307 

1,684 

34,800 

41,169 

1,005 

576 

23,008 

12.79S 

15,739 

4,  Wo 

23,533 

5,857 

•• 

64,626 

63,496 

" 

- 

135,581 

184,974 

Imports    of    Raw    Materials    for    Non-Textile 
Industries  for  Month  ending  30th  April. 


Articles. 


Quantities. 


1890. 


1891. 


Values. 


1890. 


1891. 


Bark,  Peruvian  . .     Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum:— 
Arabic 


11,349  9,820 

355,599        260,857 

20,817         29,563 


Lac,  &c 

Gutta-percha  . 

Hides,  raw : — 
Dry 


Wet , 

Ivory „ 

Manure  :— 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto , 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn „ 

Staves 

Mahogany Tons 

Other  articles. . .  .Value  £ 


3,486 

10,792 

8,204 

44,579 
16,640 
1,130 

3,843 

8,980 

38,507 

3,158 
20,809 
11,910 
151,852 
134,448 
5,471 

194,593 

205,292 

10,032 

6,958 


4,738 
15,867 
6,138 

48,188 
34,355 

1,048 

8,669 
10.366 

60,9+1 

3,216 

19,251 

12,390 

193,355 

181,172 

2,820 

199,443 

142,00! 

8,046 

4,1 12 


£ 

31,212 

61,577 

251,404 

10,658 
44,077 
100,588 

113,833 

103,986 

58,71  ^ 

22,166 
47,002 
17.771 
32,118 
07.609 
69,868 
30.070 
161,412 
3,132 

3S0.254 

521,382 

U.189 

62,658 

748,760 


£ 

23,195 

43.75S 

406,479 

13,156 
61,114 
61,236 

117.052 
78,341 
59,027 

17,557 
50,137 
88,485 
30,919 
94,544 
59,081 
26,470 
221.052 
1.274 

310,213 

326,391 

47,828 

39,884 

907,732 


Total  value  . 


3,083,320     3,120,869 


Besides  the  above,  drugs  to  the  value  of  88,6832,  were  imported, 
as  against  66,231/.  in  April  1890. 
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Exports  o«  Metals  (other  thin-  Machinkuv)  fob 

Miimii    ENDING    30TB    A  l-ltlt.. 


Articles. 


Bran Cwt. 

Copper  :— 
Unwrouicht 

Wrought 

Mixed  metal 

Hardware Value  £ 

Implements 

Iron  and  steel Tons 

Lead 

Plated  wares...  Value  Jt 
Telegraph  wires,  Ac.    „ 

Tin Cwt. 

Zinc 

Other  articles  ..  Value  £ 

Total  value 


Quantities. 

Values. 

1890. 

1891. 

1890. 

1801. 

'M'.'l 

£ 

10333 

£ 

J 

73,703 

179354 

204308 

17..-.1* 

30,993 

102302 

14,831 

24385 

4.1,07!) 

222,709 

218355 

.. 

108,690 

116,530 

287,422 

2,7111,075 

2,612,170 

3^68 

I.J  1 1 

62,182 

.. 

30.030 

187,733 

59,220 

9,920 

17,134 

11,578 

i7.'-.n 

11,089 

l'.'.»7* 

■• 

7-,'Jll 

Extorts  of  MisoELLANBOua  Abticleb  bob  Month 

i  ,i,i  sb   801  "     \ritu.. 


1 

Quantities. 

Values. 

Articles 

1890. 

1891. 

1880. 

1891. 

.     Lb. 

1  058, 

£ 
14,978 

e 

2337 1 

MiHtan 

Value  £ 

•  • 

•• 

Lb. 

Value  £ 

1357,700 

16,951 

114375 

Tons 
Value  £ 

54,478 

62,102 

100.407 
130,197 

Producl 

179.609 

Earthenware  .. 

.. 

•  • 

186,448 

Btoni  vara 

•• 

10396 

15341 

G 
PUt€ 

.  Sq.PI 

19316 

14,284 

..   Owt 

6,262 

17340 

20358 

.      „ 

77,014 

si. -J  111 

Other  kiixlN.. 

17,.Ms 

liy  60 

13,430 

<  r  :— 

U  a  wrought  . . 

•  •      <■ 

1131 1 

199387 

i"7.7.;; 

w  rottght  .... 

.  Value  L 

•  • 

21,042 

Bq.Yds. 

5391 

•    71 

134,738 

185370 

Floorcloth  .... 

Rrintm*  materials  Val.tC 

.. 

•  • 

128380 

152,248 

1,413 

162,781 

29327 

..   Cwt. 

•• 

•• 

2381,462 

1 

■ 

ExFOBTS  of  Drugs  and  Chemicals  for  Month  ending 
30th  April. 


Articles. 


Quantities. 


1890. 


Values. 


1890. 


1891. 


Alkali Cwt. 

Bleaching  materials   „ 

Chemical  manures.  Tons 

Medicines Value£ 

Other  articles 

Total  valuo 


iV«i.:(73 

.-..'1.71'.' 

£ 

184314 

£ 
197362 

161,143 

119338 

I7.7M 

10376 

20*78 

21.S17 

147313 

181340 

77.'.tt- 

67358 

•• 

292358 

•Jv.Y.1,',1 

■• 

7.'.».:>7 1 

iHontfjIt?  patent  list. 

•  The  dates  riven  are  the  dates  of  the  Official  Journal!  in 
which  acceptances  "(  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  an  open  t" 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  o(  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
M  \t  1I1NKKV. 

Applications. 

6797.  <i.  Weigelin.     Sei  I  lass  VIII. 

GT'.is.  A.  J.  Hmilt.—  From  L.  Falasconi,  [taly.  [raprovc- 
iii,  ui~  m  kilns  for  furnaces.    April  20. 

6887.  J.  Peake.  Improvements  in  or  relating  to  kilns  for 
various  purposes.     April  21. 

7ls7.  s.  M.  Lillie.  [mprovements  in  evaporating  appa- 
ratus. Complete  Specification.  Filed  April  25.  Date  applied 
Si  ntember  26,  1890,  being  date  of  application  in  United 

Mate-. 

7 1  xs.  M.   Merichenski.     [mprovements  in   carburettors. 

April  25. 

7205.  The  Gaseous  and  Liquid  [fuel  Supplj  I'o..  Lira., 
:,,i,l  i;.  li.  Thwaite.  [mprovements  in  apparatus  for 
inducing  the  Bon  of,  and  injecting  and  spraying,  gaseous  and 
liquid  Quids.    Complete  Specification.     April  -J7. 

7216.  .1   Jones.     S«  Class  XVII. 

7:t:ir,.  A.  J.  Boult— From  6.  Cast  aims  and  (i.  L.  de  Lara, 
France,  [mprovements  in  apparatus  for  extracting  the 
juice  from  oily  and  pulpy  aubstanci  s.     April  :!rt. 

7464.  A  II.'!.  [mprovements  in  oarburating  oi  carbonis- 
ing apparatus.      April 

7 1 1 ,-, .  W.  Birch,  improved  apparatus  applicable  to  the 
cleansing  or  filtration  of  sewage  and  other  liquids.    April  BO. 

1  A.  A  Pile  and  W.  A.  Pile,  [mprovements  in 
machines  foi  moulding  and  pressing  claj  or  other  plastic 
materials.     Maj  8. 

7704.  II.  BurgessandC.  D.  Davis.  Vacuum  evaporating 
apparatus     I  pleti  Spi  cifical ,     Maj   I. 

7725.  A.  Suiter,  [mprovements  in  fittings  foi  compressed 
gas-vessels.     Maj  5, 
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7770.  A.  Bridge  and  C  A.  D.  Evans.  Improvements  in 
devices  for  utilising  the  circulation  of  hot  fluids  in  washing, 
dyeing,  extracting,  concentrating,  and  other  analogous 
apparatus.     May  5. 

7867.  W.  P.  Thompson. — From  Wirth  &  Co.,  Germany, 
Improvements  in  evaporating  apparatus  for  concentrating 
liquids.     May  7. 

7869.  W.  P.  Thompson.— From  Wirth  &  Co.,  Germany. 
Improvements  in  evaporating  apparatus  for  concentrating 
liquids  of  a  pulpy  nature.     May  7. 

SUl 7.  J.  T.  Pearson.  An  improved  means  or  apparatus 
for  humidifying  fibrous  substances.     May  11. 

8167.  E.  1).  Gates.  Improvements  in  concentrating 
apparatus.     Complete  Specification.     May  12. 

8169.  H.  L.  Callendar.  Improvements  in  thermometers. 
May  12. 

8177.  F.  Smith  and  W.  Travis.  Improved  apparatus  for 
drawing  off  liquids.     May  13. 

N475.  W.  P.  Thompson. — From  P.  Marix,  France.  Im- 
provements in  and  relating  to  the  method  of  effecting  by 
means  of  centrifugal  force  the  reaction  of  bodies  of  different 
densities  on  one  another.     Mav  1 6. 


Complete  Specifications  Accepted.* 
1890. 

1235.  1!.  Mannesmann.  Method  and  apparatus  for  com- 
pressing air  or  other  gaseous  fluid.     April  29 . 

1236.  It.    Mannesmann,       Method    and    apparatus    tor 

compressing  air  or  other  gaseous  fluid.     April  29. 

10,380.  J.Murrie.  Improved  pyrometers  or  thermometers. 

May  20. 

10,788.  H.  M.  Saint  Denis.  Centrifugal  drying  machines. 
May  0. 

11,042.  .1.  W.  Gooeh,  C.  A.  Baker,  and  W.  White. 
Electric  thermometers  and  thermographs.     May   20. 

1'1,082.  J.  Whitehead.  Supplying  fuel  lo  furnaces  and 
apparatus  therefor.     May  20. 

12,421.  I).  liethmout.  Apparatus  for  generating  steam, 
or  vaporising  liquids.     May  20. 

12,512.  E.  Guigon.  Circulation  of  water  in  surface 
condensers.     May  13. 

1891. 

3187.  A.  W.  Ellis.  Stand  for  chemical  or  other  purposes. 
May  13. 

3435.  E.  Xelson.  Treating  heated  liquid  wastes,  and 
apparatus  therefor.      May  20. 

3997.  C.  Smith. — -From  A  de  Kunwalil.  Apparatus  for 
pumping,  forcing,  or  exhausting  liquids  or  gases.     May  6. 

5175.  S.  C.  Hauberg.  Centrifugal  apparatus  for  testing 
the  composition  of  milk  and  other  compound  of  fluids. 
May   13. 

5555.  It.  Haddan. — From  J.  W.  Evaus.  Evaporators. 
May  6. 

6405.  J.  R.  Whiting  and  W.  A.  Lawrence.  Recovery 
and  utilisation  of  certain  vaporised  solvents.     May  20. 


*  See  Note  *  on  previous  page. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

6741.  C.  H.  Bolz  and  A.  Luhning.  Improvements  in  the 
manufacture  of  illuminating  and  heating  gas.     April  20. 

6791.  F.  J.  Jones.  Improvements  in  apparatus  I'm 
washing  or  scrubbing  and  purifying  gas  in  gas  or  coke 
making.     April  20. 

6947.  W.  T.  (  otton  and  E.  V.  P..  Crowther.  An  improved 
fire  clay  (inclined)  gas  retort  with  fittings  attached  to  feed 
and  clear  the  retort.     April  22. 

7064.  A.  C.  Caddick  and  Co.  Improvements  in  apparatus 
for  making  gas.     April  24. 

7092.  A.  A.  Lister.  Improvements  in  apparatus  for 
extracting  tar  and  ammonia  from  gas.     April  24. 

7202.  I''.  J.  .lones.  Improvements  in  the  manufacture  of 
coke.     April  25. 

7558.  L.  Loewcnthal.  Improved  manufacture  or  pro- 
duction of  gas,  and  means  or  apparatus  for  the  storage  and 
application  thereof.     May  1. 

7583.  J.  1).  Bouriu.  The  improvement  of  coal-gas 
retorts.     May  1. 

7648.  E.  Stauher.  Process  and  appliances  for  producing 
peat  coke  cakes.     May  2. 

7846.  B.  Kgger.  Automatic  apparatus  for  indicating 
the  presence  in  or  absence  from  a  space  of  gases  of  different 
specific  gravity  from  the  ordinary  gaseous  contents  of  such 
space.     May  6. 

7983.  A.  A.  Dixon.  Improvements  in  and  in  apparatus 
for  the  manufacture  of  crude  peat  into  fuel.  Complete 
Specification.     May  9. 

8067.  T.  Keetman  and  W.  Bach.  Apparatus  for  charging 
and  discharging  gas  retorts  and  other  vessels.  Complete 
Specification.     May  11. 

8068.  T.  Keetman  and  W.  Bach.  Scoop  for  discharging 
gas  retorts.     Complete  Specification.     May  11. 

8071.  C.  H.  Kitzmauriee.  Improved  means  and  appliances 
for  utilising  petroleum  ami  the  like  with  steam  for  heating 
purposes.     May  11. 

8176.  T.  II.  CohlcN .     Improvements  in  the  preparation  or 

lufacture  of  compressed  or  block  fuel  (briquettes),  and 

materials  employed  therein.     .May  13. 

8413.  ,1.  Clegg.  Improved  means  of  regulating  the 
preparation  of  illuminants  for  iueaudesceut  electric  lamps. 
May  15. 

8479.  J.  Ituscoe.  Improvements  in  apparatus  for  charging 
and  drawing  gas  retorts.     May  16. 


Complete  Specifications  Accepted. 
1890. 

7252.  It.  C.  Lindsay.  Manufacture  of  illuminating  gas, 
and  apparatus  therefor.     April  29. 

7739.  .1.  von  Langer  and  L.  Cooper.  Manufacture  of 
water-gas.      May  20. 

7830.  B.  C.  Sykes  and  G.  Blamires.  Conversion  of  solid 
into  gaseous  fuel,  and  purifying  same.     May  6. 

8752.  W.  dyer.  Means  for  producing  or  separating 
oxygen  and  nitrogen  from  atmospheric  air ;  applicable  for 
manufacturing  other  gases.     May  6. 

8909.  H.  Woodhall.  Apparatus  for  charging  inclined 
gas  retorts.     April  29. 

8930.  L.  S.  d'Iszoro.  Apparatus  for  charging  and  drawing 
gas  retorts.     May  13. 

8958.  J.  Finey.  Fire-lighter,  and  machinery  for  making 
same.     May  6. 
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<j:t:il.  .1.  A.  Whitby.  The  magic  fire-lighter.     April  89. 

10,155.  .1.  Bu !.     Means  and  appliances  for  facilitating 

charging  and  drawing  certain  gas  retorts.     Maj  13. 

11,079.  .1.  Laing.  Apparatus  foi  destructive  distillation 
ineral  oils.     Maj  I 

11,106.  J.  E.  Bott,   W.  Mortii and   1'.  II.  Ldndley. 

(■I-  producers.     May  20. 

M. d.'il'.  I..  II.  An ir.     Means  for  the  manufacture^  of 

hard    eke,   distilling   shale,  washing    ores,    and    similar 
operations.    Maj  20. 

I B9 1  • 

2145.  G.  Hargreaves,  .1.  P.  Scranton,  and   E.  V7.  Porter. 
Apparatus  foi  carl ittingair.     April  29. 

W.  P.  Thompson.— From  G.  S.  Sandford.     Appa- 
-   fur   the   manufacture  of    gas   from    petroleum    oil. 

April  2'J. 

1834.  A.  Lutschaunig.      Manufacture   "I    fire-lighter  or 
fire-lighting  material.     May  13. 


IV.— COLOURING  MATTEES  ami  DYES. 

Applications. 

8972.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
Production  of  amidonaphiholsulpho  acids  and  "f  dye  stuffs 
therefrom.     April  22. 

.1.  V.  Johnson.— From  The  Badische  Anilin  and 
Bods  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  "f  dyes  belonging  to  the  rhodamine  scries, 
and  of  new  materials  for  use  in  their  preparation.     April  27. 

7692    A.  Fischesser.     An  improved  pr iss  for  produc- 

o  colouring  matters  and  sulpho  acid.     Maj   I. 

7718.  .1.  Y.  Johnson.— From  The  Badische  Anilin  and 
Bods  Fabrik,  Germany.  The  manufacture  and  prodnction 
ol  diaxo  dyes,  and  of  intermediate  products  in  than 
preparation.     Maj    I. 

\.   Lembach,   i  .   Schleii  I  I  ■    F.    Wolf. 

Improvements  in  the  manufacture  of  ortho-oxy-quinoline 
and   oxyquinoline    derivatives.       Complete    Specification. 

Maj  '..' 

O.Imray.  from  The  Farbwcrke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  ol  nitro-  and  amido- 
mcthyl-phenylpyrasolon.     Ma]  S. 

7964.  0.  inniiN      From  The  Farbwerke  vonnals  Meister, 
and    Bruning,        Production    of    blue   colouring 

B407.    >.  Pitt     It I..  Cassella   ai  rmany, 

Product! f  Mm  dyestufh.     Maj  15. 


C.iMll  r  i  h     Si  l  i  il  li  vim'.-    A  i  I  I  I  FED. 
1890. 

B248.  vV.  l:.  Lake.  Prom  \  Leonhardl  and  Co 
Manufacture  ol  colouring  matters.     April  29. 

B726.  .1  If.  Johnson.— From  The  Badische  Auilin  and 
Soda  Fabrik.  Prodnction  ol  a  aen  compound,  and  of 
artificial  indigo  from  phenyl-glycocoll  "r  analogous  .-.in- 
pounds  in  derivatives  thereof.     May  18. 

9200.   B    W,  I     Maclvor.     Man  ultramarine. 

Maj  20. 

9676.  -I  V.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  substantive  dyestuffg  and  ol 
materials  therefor.     April  29. 


9768.  J.  Dawson  and   II.  Hirsch.     Production   of  a  new 
naphthylendiamiamonosulpho  acid.     Maj  6. 

10,095.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda    Fabrik.      Manufacture  of    trioxy-benzo-phenone,   a 

colouring  matter  of  the  oxyketone  group.     May  6. 

10,401.  W.  S.  Conrad.  An  instantaneous  copying-ink. 
Maj  20. 

10,509.  J.Y.Johnson.  From  The  Badische  Anilin  and 
Soda  Fabrik.     Production  of  artificial  indigo,  and  of  ■  new 

material  for  use  therein.      Maj    13. 

10,599.  II.  II.  Lake.— From  K.  Oehler.  Manufacture  of 
colouring  matters.     .May  6. 

11,548.  J.  Iinray.-  From  La  Socio  tc  AnonymcdesMatieres 
Colorantes  el  ProductsChim.de  St.  Denis.  Manufacture 
of  azo-colouring  matters  derived  from  azo-oxyamines. 
May  20. 


V.— TKXT1LI..-.  i  "I  K)N,   WOOL,  IslLK,  Etc. 

Al  Till  ATION. 

3,  i  .  Dliondy.    Sizing  compounds  for  cotton  yarn. 
April 

CuMII  I  I  I     SPI  '  II  ii   tTIONB     \.  .  I  rim. 

1890. 

7428.  W.   Peters.    Method   and   appliances   foi    tarring, 
colouring,  and  preparing  thread,  hemp,  jute,  &c.  for  sewing. 

May  -Jo. 

10,285.  T.  J.  Hutchinson.    Method  and  means  foi  re v- 

ing  fatty  matters  from  textile  fabrics.      May  13. 

I]     It.  W.  Thorn.     Backing   or   buck  Btarchiu 
finishing  textile  fabrics.     April  29. 


VI.— DYEING,  I   \l.ni.  PRINTING,  PAPBB 
STAINING,   uro  BL1  \UIING. 

A  i-ii  H  vi  torn. 

\  1  •'.  .1.  Main.  ii.  \.  v  .ii  improved  prooess  foi 
bleaching  thread,  yarn,  and  fabrics  of  linen,  lump,  and  other 
textile  materials.     April  21. 

sui, i.  .ii  .  i    Gutbier.    An  improved  vat-dyeing  j 

May  II. 

(    ..Mil  I    II      SPI  .    II  Ii    Uli.N-     A.  •   1  I  DM. 

1890. 
7198.  W.  H.Spencer.     Bleaching  textile  fibres.     May  6. 

7786.  A.  F.  S.  George.  Method  and  apparatus  for  pro 
ducing  coloured  designs  upon  and  through  door  and  wall" 
covering  materials.     April  29. 

7TS7.    V.  F.  S.  George.    Colouring  and  inlaying  coloured 
designs   upon   nml    through   linoleum  and  other  materials. 

\p..l  29. 

10,323.   W,  Hutchinson.      Vppai  ttus  for  boiling,  scouring, 
..i  oleansing  textil*  fabrics.     May  18. 

11,100.  A.  II.  War.ll. .     Machinery    for  dyeing  hanks oi 
- i  1 U  and  other  yarn.      May   L'o. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

7362.  C.  Ivellner.  Improved  apparatus  for  recovering 
sulphurous  acid  used  in  the  manufacture  of  paper  pulp  from 
wood.     Complete  Specification.     April  29. 

7137.  E.  Fleischer.  Improvements  in  and  connected 
with  the  manufacture  of  alkali  aluminates.     April  29. 

7654.  G.  I'\  Brindley.  Improvements  in  the  production 
of  solid  compounds  of  sulphuric  acid  and  acid  sulphate  of 
sodium  or  potassium.     May  2. 

7757.  C.  H.  Fish.  Improvements  in  furnaces  for  b.urning 
sulphur.     Complete  Specification.     May  5. 

7893.  .1.  J.  Shedlock  and  T.  Denny.     See  Class  X. 

800G.  K.  L.  C.  Martin.  Improvements  in  the  manufac- 
ture of  caustic  soda  and  caustic  potash.     May  9. 

8018.  G.  Lunge  and  J.  Dewar.  A  process  for  recovery 
of  sulphur,  carbonate  of  soda,  and  iron  oxide  from  double 
sulphide  of  sodium  and  iron.     May  9. 

8293.  H.  H.  Leigh.— From  J.  Eisner,  France,  and 
R.  Gasch,  Germany.  Improvements  in  process  and  appa- 
ratus for  procuring  cvanogen  and  its  compounds  from  gases. 
May  14. 

8344.  W.  Bowman.  —  From  J.  H.  Bowman,  Canada. 
Improved  process  for  the  treatment  of  phosphate  of  alumina, 
phosphates  of  alumina  and  iron,  and  the  like.     May  15. 

8470.  G.  Bamberg.  Improvements  in  the  manufacture 
of  silicate  of  soda  and  carbonate  of  soda,  and  in  apparatus 
for  that  purpose.     May  16. 

Complete  Specifications  Accepted. 

1890. 

7247.  II.  Baudouin  and  P.  F.  Ksearpit.  Proaess  and 
apparatus  for  manufacture  of  ammonia.      May  20. 

7527.  J.  Vivian  and  (!.  Bell.  Apparatus  for  use  in 
manufacture  of  bicarbonate  of  soda  by  the  ammonia  process. 
April  29. 

89.01.  ]{.  II.  Davidson  and  B.  II.  Davis.  Treatment  of 
alkali  waste  for  production  of  sulphuretted  hydrogen. 
May  13. 

9112.  F.  Ellershausen.  Manufacture  of  caustic  soda. 
May  C. 

10,115.  II.  Precht.  Process  and  apparatus  for  purifying 
double  carbonate  of  potassium  anil  magnesium.     April  29. 

12,717.  11.  B.  Vardley.  Utilisation  of  gases  which  form 
insoluble  or  partially  insoluble  precipitates.     May  30. 


1891. 

2019.  W.Walker.  Process  and  apparatus  for  obtaining 
silicates  for  making  glass,  anil  the  production  of  hydro- 
chloric acid.     Miy  13. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

6797.  G.  Weigelin.  Improvements  in  the  methods  and 
appliances  for  drying  moist  material,  for  instance,  newly 
formed  bricks,  pipes,  flags,  and  such  like,  by  means  of 
artificial  heat.     Complete  Specification.     April  20. 

6924.  E.  Bilton.  A  method  of  glazing  pottery,  porcelain, 
and  similar  bodies.     April  22. 

7040.  W.  A.  Kerr.     See  Class  IX. 


7456.  .1.  S.  Williams.     Decoration  on  china.     April  30. 

7517.  J.  Morton.  Improvements  in  kilns  for  burning 
retorts,  pipes,  quarries,  and  other  refractory  substances! 
May  1. 

7773.  T.  H.  Catlow  and  A.  H.  Vass.  An  improved 
construction  of  kiln  for  burning  bricks  and  like  goods. 
May  5. 

7826.  J.  G.  Sowerby.  Improvements  in  the  formation 
of  glass  bottles.     May  6. 

7885.  C.  Blount,  V.  Ward,  and  A.  Fisher.  Translucent 
cloisonne  enamel.     Complete  Specification.     May  7. 

7896.  F.  W.  Draycott.  An  improved  device  for  use  in 
supporting  pottery  ware  whilst  being  fired.     May  7. 

7908.  J.  E.  Bousfield. — From  F.  Schultz,  Germany. 
Improvements  in  the  manufacture  of  stove-tiles,  mouldings, 
rosettes,  and  the  like,  and  in  apparatus  therefor.  Complete 
Specification.     May  7. 

7909.  Craven,  Dunnill,  and  Co.,  Lim.,  and  F.  R.  Smith. 
Improvements  in  the  manufacture  of  tiles,  ceramic, 
mosaic,  and  the  like,  and  in  apparatus  therefor.     May  7. 

7988.  T.  C.  J.  Thomas.  Improvements  in  the  manu- 
facture of  glass.     May  9. 

7999.  II.  S.  Berge.  An  improved  glass-melting  furnace. 
.May  9. 

8090.  G.  Gehring.  Improvements  in  and  relating  to 
enamel  for  metals,  glassware,  earthenware,  and  other 
materials.     Complete  Specification.     May  11. 

8221.  ('.  .1.  Chubb  and  J.  G.  Ivey.  An  improvement  in 
or  connected  with  the  manufacture  of  colourless  or  light 
coloured  glass,  and  such  like  ware.     May  13. 

Complete  Specifications  Accepted. 

1890. 

9172.  R.  J.  Withers.     Roof  and  hanging  tiles.     April  29. 

9867.  W.  II.  Hilde.     Manufacture  of  hollow  glass-ware, 
and  apparatus  therefor.     May  13. 

9942.  ().  Dilhnann.     Producing  coloured  designs  on  glass. 
April  29. 

11,279.  Gibbons,  Hinton,  and  Co.  Manufacture  of 
ornamental  tiles.     May  20. 

12,212.  (i.  F.  Chance,  and  Chance  Bros,  and  Co.,  Lim. 
Lears  tor  annealing  sheets  of  glass.     May  6. 

1891. 

2019.  W.  Walker.     See  Class  VII. 

5782.  A.  J.  Boult.— From  L  T.  lianas  and  G.Hoffmann. 
Manufacture  of  glass  letters  and  the  like.     May  13. 

6118.  II.  Warrington.  Kilns  or  ovens  for  bricks,  earthen- 
ware, porcelain,  and  similar  material.     May  20. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

6937.  G.  Haynes.  An  improved  combination  of  materials 
for  paving,  coping,  and  other  purposes.     April  22. 

7040.  W.  A.  Kerr.  An  improved  composition  or  com- 
pound designed  to  serve  as  a  substitute  for  wood,  and  also 
applicable  for  the  manufacture  of  bricks  and  crucibles, 
retorts,  and  other  articles  of  earthenware.     April  23. 

7043.  S.  Suell.  An  improved  combination  of  materials 
for  producing  ornamental  work  and  mouldings.     April  23. 
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7184.  W.  W.  Horn.  I'm,,,  W.  I..  Mason,  I.  W.  Blakey, 
and  .1.  A.  Wright,  I  nited  States.  An  improved  artificial 
stone.     April  -■>. 

7190.  K.   M.  Mi in,-,,,,,     Impro' mts  in  themann- 

i  ment.     April  'Jj. 

7717.    !•'.   \V.   s.   Stokes,     Improvements   in   apparatus 
rith  the  continnons  treatment  of  lime,  cement, 
and   the   like   materials,   and  in   the   lining  of   kiln-   and 
furnaces  for  burning  basic  materials,     Ma}  S. 

777:;.  T.  H.  Cation  and  A.  11.  Vass.     An  improved  con 
burning    l,ri,-k"    and   like    goods. 
May  5. 

II.  Faija,     Improvements  in  continuous  or  running 
kiln-  for  the  calcination  of  cement.     Maj  5. 

B017.  0.    Imray.-  -From    1'.  Zernikow,   Germany.     Im- 
proved  apparatus  employed  in  the  manufacture  of  artificial 
tone.     CompleteS] ification.     Mays. 

s : ;  17.  c.   Wittkowsky.     \    compositi f  mattei   con 

listing  in  casein-cement,     Complete  Specification.    Maj  13. 


(  omii.hi  Specifications  Accepted. 

1890. 

V.  I..  Daguzan.    Cementing  material.     April  89. 

16,  .1.  P.Bayly.-    F W.  Lendcroth.   Manufacture 

0f  porous  earthenware  building  material.     Maj  6 

11,796,   I.   Dupont.     Manufacture  of  compound  slabs  of 
plaster,  cement,  &c.     May  80. 


1891. 
,,i  i  -    li.  Warrington.     Set « lass  VIII. 


X.— METALLUBGY,  MINING,  Ftc. 

Applications, 

.1.  Lang  and  F.  II.  Wigham.     A  pr for  pro- 
tecting iron  and  steel  againsl  oxidation.     April  80. 

681  i    .li  larlton  and  .1.  Reid.    Improvements  in  annealing 
,,r  treating  »tcel  or  iron.     April  21. 

i     P.  .1.  Vautin.    Improvements  in  the  n  - 
gold  from  solutions.     April  21. 

69 12.  W.  B  aents  in  the  manufacture 

ol  armour  plates,  and  in  apparatus  therefor.     April  22. 

7i^'j    J.  O'Neill   and  J.  I     Hartley.      Improvements   in 
i in-  process  of  bronzing  metallic  surfaces,     April  •_':(. 

7050.   I     M    Lytc  and  <     II.  M    Lyte.      V"  in  | 
method  "t  coating  iron  and  steel  «iil,  lead.     Apr, l  28. 

7069.  J.  Willi-.     Improvements  in   the  manufacture   "I 
,, ,  steel  ingol  moulds  oi  i  hills,     \pril  24. 

.i  i     linn,  rf„  111.      Improvements  in  the  treatment 
of  bliieol land  other  sulphurised  on  -      April  24, 

7150,  v  I..-!,. Mi  if.     Improvements  in  the  manufacture  of 
uid  steel.     April  25. 

7.',s.'i.  II.  I..  Herrenschmidt,     Improved  processes  for  the 

Ore*  Of    llirkl'l 

and  copper, iokel,  copper,  and  cobalt.     Maj   I, 

7625.  A.  Trtipi-n:i".     Improvements   in   the  manufacture 

I,  steel  castings,  or  ingol  it and  in  apparatus  and 

appliances  employee!  therein,     Maj  2. 

7i;7:'..  W.I     Mm,,  mii      [mpi ints  in  and  connected 

«iili  li,.  i,  duclion  of  ores.     Maj   i. 


7'i7C.  A.  .1.  Campion.  Improvement  in  the  manufacture 
of  pewter,  solder,  Britannia  metal,  metal  sheathing,  and 
anti-friction  and  other  hard  metals.     May  4, 

771H.  .1.  A.  Mays  Improvements  in  amalgamation,  and 
in  amalgamating  apparatus.     Maj  5. 

7777.  W.  P.  Thompson. — From  F.  .1.  Clamer,  United 
States.  Improvements  in  or  connected  with  the  cooling  of 
certain  metals  or  metal  articles  with  other  metals  <,r  alloys. 
Complete  Specification.     May  5. 

~*2l.  W.  Skaifc.  Improvements  in  or  relating  to 
galvanising  metals.     May  6. 

.1.  .1.  Shedlock  and  T.  Denny.  Improvements  in 
the  process  of  and  apparatus  for  the  treatment  of  sulphides 
and  other  analogous  metallic  compounds.     Maj  7. 

I,.  Mond.  Improvements  in  manufacturing  nickel 
alloys.     May  1 1. 

8111.  I!.  .1.  II.  Mills.— From  W.  L.   Brockway,    I  I 

States.     Improvements  in   the  treatment  of   waste   tinned 
steel  or  iron.    Complete  Specification.     May  12. 

8122.  1!  Krantz  and  H.Zeissler.  A  method  of  decorating 
metal  articles  with  other  metals  deposited  thereon. 
Complete  Specification.     May  12. 

s].'7.  W.  (i.  Richards.  Improvements  in  process  of  and 
moulds  for  making  castings.  Complete  Specification. 
May  12. 

S.  Pearson  and  J.  II.  Pratt.  New  or  unproved 
metallic  aUoj  s.     Maj  12. 

8415.  A.  W.  Warwick.  A  process  for  extraction  of 
antimony    from  it"   ores,  and   separal  hei    metals 

therefrom.     May  15. 

si7i.  W.  P.  Shand.  Improvements  in  means  and 
apparatus  for  the  manufacture  of  steel.     May  16. 

si7'j.  W.  F.  Shand.  Improvements  in  the  manufacture 
of  steel,  iron,  and  other  metals,     May  16. 


Completk  Spkcifications  Accf.itko. 

1890. 

1369.  li.  C.  Fricker.  Cleaning  and  annealing  iron  ami 
Bteel,  and  apparatus  therefor.     April  29. 

7827.  S.  Fox.  Application  of  water-gas  to  the  manu- 
facture of  iron  and  steel  in  connexion  with  Siemens'  and 
other  gas  fui  naees,     May  6. 

10,062.  -I    Bradbury.     Utilisation  of  iron  oxide  obtained 
asabj  product   in  extracting  copper  from  pyrites,  oi   from 
spenl  oxide  produced  in  the  manufacture  of  sulphuri, 
April  29. 

lo.7s:'.  \.  McDougall.  Process  fur  recovering  tin  from 
tin-plate,  in  which  zinc-white  is  produced  as  a  by-product 
Maj  20. 

11,606.  P.  Rogers  and  J.  Player.  Apparatus  for  coating 
metal  sheets,  &c.,  »iil,  tin,  lead,  &c.     Maj  80. 


1891. 

5107.  H.Warrington.  es  for  puddling,  heating, 

and  similar  purposes,     May  13. 

W.    R.     Hinsdale.      Process    of     casting    inL'<>t". 
Maj  ii. 

6823.  !•'.  Taussig,      Vpparatua  fur  smelting  and  casting, 
Mni  20 
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XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

G767.  W.  Lucas  and  T.  A.  Garrett.  Improved  means  for 
the  production  of  ozone  electrically.     April  20. 

6793.  P.  C.  E.  Champion.  The  application  of  electricity 
for  the  production  of  pyrotechnic  and  other  similar  effects, 
and  apparatus  therefor.     April  20. 

7052.  W.  Boggett.  Improved  methods  of  obtaining 
electricity.     April  23. 

71G8.  G.  Wester.  Improvements  in  and  relating  to  voltaic 
cells.     Complete  Specification.     April  25. 

7261.  E.  Denorus.  Improvements  in  and  relating  to  the 
electro-deposition  of  metals  upon  fabrics,  plants,  animals, 
and  the  like.     April  27. 

7434.  A.  Nodon.  Improvements  in  the  electrolysis  of 
chlorides,  and  in  the  utilisation  of  the  liberated  chlorine  for 
the  manufacture  of  chlorates,  hypochlorites,  and  other 
compounds.     April  29. 

7697.  C.  P.  Eliesou.  Improvements  in  electrical  accumu- 
lators or  storage  batteries.     May  4. 

7700.  H.  J.  Allison. — From  P.  Kennedy  and  C.  J.  Diss, 
United  States.  Improvements  in  storage  battery  plates. 
May  4. 

7701.  H.  J.  Allison.— From  P.  Kennedy  and  C.J.  Diss, 
United  States.  An  improved  storage  batter;  plate  and 
method  of  making  same.     May  4. 

7715.  G.  A.  Washburn.  Improvements  in  storage  batteries. 
Complete  Specification.     May  5. 

7831.  H.  Reynier.  Improvements  relating  to  the  manu- 
facture of  insulating  partitions  for  use  in  primary  and 
secondary  batteries.     May  6. 

7949.  P.  Goward.  Improvements  in  secondary  batteries. 
May  8. 

7960.  R.  D.  Sanders.  Improvements  in  apparatus  for  use 
in  the  manufacture  of  metal  tubes,  cylinders,  or  other 
articles  by  electro-deposition.     May  8. 

7979.  G.  E.  B.  Pritchett.  Improvements  in  electric 
accumulators  or  secondary  batteries.     May  9. 

8126.  G.  J.  Philpott.  Improvements  in  compound  dynamo- 
electric  generators.     May  12. 

8218.  A.  R.  Sennett  and  F.  W.  Cannon.  Improvements 
in  dry  batteries.     May  13. 

8227.  W.  P.  Thompson. — From  H.  O.  Tudor,  Germany. 
Improvements  in  electrodes  for  electric  accumulators. 
May  13. 

Complete  Specifications  Accepted. 
1890. 

8394.  W.  Wright.     Battery  compound.     May  13. 

87 16.  E.  Edwards.- — From  T.  Langc.  Obtaining  metallic 
zinc  from  solution  of  zinc  sulphite  by  electrical  decomposi- 
tion.    April  29. 

9257.  S.  Wohle.  Effecting  electrolytic  deposit  with 
aluminium.     May  13. 

9991.  T.  Tarker.  Manufacture  of  iron  by  electrolysis. 
May  6. 

10,038.  A.  Watt.    Electrolytic  treatment  of  metals.  May  6. 

1891. 

3331.  S.  C.  C.  Curric.  Secondary  or  storage  batteries. 
May  13. 

3799.  A.  Clark.  Improved  solution  or  composition  for 
charging  electric  batteries.     May  13. 

5547.  C.  Kellner.  Apparatus  for  electrolytic  decompo- 
sition.    May  20. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

6829.  .1.  W.  Gardner  and  T.  Smithson.  Improvements  in 
the  manufacture  of  toilet  soap.     April  21. 

7251.  W.  N.  Hartley  and  W.  E.  B.  Blenkinsop.  Im- 
provements in  the  thickening  of  oil.     April  27. 

7428.  1).  T.  Gardner. — From  M.  L.  Lichtenstadt,  Russia. 
Improvements  connected  with  the  manufacture  of  soap,  and 
the  employment  of  certain  ingredients  for  that  purpose. 
April  29.  " 

8462.   B.  Goldmann.     Improvements  in  the  manufacture 

of  paint  oils  and  putty  oils.     May  12. 


Complete  Specification   Accepted. 
1891. 

5870.  .1.  E.  A.  Bokeland.     Preparation  for  use  as  a  sub- 
stitute for  linseed  oil  in  the  mixing  of  pigments.     May  13. 


XIIL— PAINTS,  PIGMENTS    VARNISHES,  and 
RESINS. 

Applications. 

6770.  I).  Everett  and  T.  Claridge.  Improvements  in  the 
manufacture  or  production  of  pigments.     April  20. 

6810.  I.  Singer  and  A.  P.  Uerens.  Improved  manufac- 
ture of  white  lead,  and  apparatus  therefor.     April  20. 

6916.  T.  Maxwell.  An  improved  liquid  preparation  for 
the  protection  of  bright  or  polished  or  unpolished  metallic 
surfaces,  and  which  may  also  be  used  as  an  anti-fouling 
and  anti-corrosive  composition.  Complete  Specification. 
April  22. 

7036.  G.  H.  Smith.  Improvements  in  the  treatment  of 
gums,  and  the  preparation  of  varnishes  therefrom.  April  23. 

7516.  W.  K.  Breavington.  A  new  and  improved  powder 
for  the  manufacture  of  ink.     April  30. 

7798.  T.  Rowley.  Improvements  in  the  process  of 
vulcanising  articles  or  fabrics  composed  either  wholly  or 
partially  of  india-rubber  by  what  is  termed  the  "  dry  heat 
process."     May  6. 

7848.  J.  Jeyes.  A  new  or  improved  compound  applic- 
able as  gum,  size,  cement,  paint,  or  varnish,  or  the  like. 
May  6. 

7922.  V.  L.  L.  Grant  and  H.  P.  T.  Dennys.  An  anti- 
fouling  and  preservative  paint  for  protecting  the  bottoms 
of  iron  or  wooden  vessels,  and  other  submerged  surfaces. 
May  8. 

8022.  A.  Honman  and  B.  Yulliez.  Improvements  in 
the  process  of  and  apparatus  for  the  manufacture  of  white 
lead.     May  9. 

8161.  H.  H.  Lake.— From  E.  W.  Dahl,  United  States. 
Improvements  in  the  manufacture  of  white  lead.  Complete 
Specification.     May  12. 

8296.  A.  McLean,  jun.  Improvements  in  transparent 
coloured  materials  for  decorative  purposes.     May  14. 

8311.  G.  K.  Chambers,  A.  F.  Hodgson,  and  R.  Hammond. 
Improvements  in  the  manufacture  of  white  lead.     May  14. 

8312.  J.  A.  Egestorff.  The  manufacture  of  a  paste  blue 
for  washing  and  industrial  purposes.     May  14. 

8480.  F.  Ragon.  An  improved  manufacture  of  material 
applicable  a*  a  blacking  and  for  other  purposes.     May  16. 
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Compute  Sfbcdii  ltionb  a.  .  kited. 

1890. 

8,   B.  I'iffiinl.     Manufacture  of  varnishes.     May  6. 
16.757,  T.  tV.  Just,  It.  VVeiler,  and  0.  Beideprism. 
j. i  ..\  ed  ink.     May  G. 


Im- 


XIV.— TANNING,  LEATHEB,  GLUE,    UD  BIZB. 

APPLII  LTIOHS. 

C8.12.  E.  Drew.  An  improved  substitute  for.  leather. 
( lompletc  Specification.     April  21. 

7106.  A.Huillard.  An  improved  process  ol  decolourising 
and  clarifying  tanning  liquors  or  tannic  extracts.     April  24. 

T.'iIh.  .1.  \V.  Whinyates.  Iiiipr.jwin.iii~  in  the  man'u- 
i    ol  leather  from  hides  and  Bkins.     May  1. 

7734.  A.  A.  .Bunting.  Improvements  in  apparatus  for 
treating    or    preparing    leather.      Complete    Specification. 

May  ■'.. 

8096.  C.  S.  Mull  ami  I'.  S.  Burns.  Improvements  in  the 
treatment    of    -kin-    and    hides,     Complete   Specification. 

'.In    12. 

C'OMI'I.RTK    Sll.lll,    111..'.      \.  .   HTKI>. 

1891. 
u    Barton.     Set  •  lass  \  . 


XV.— AGBK  ULTUBE    urn   MANUB1  S. 

Applioai  ions. 

8154.  P.  W.  Saatmann.    Improvements  in  the  manufacture 
of  superphosphates.     May  12. 

3402     \    K re.     Improvements  in  the  manufacture  of 

artificial  malum-.      May  15. 


JCVI.— 8UGARS,  BTABCHES,  GUMS,  Era 

APPLICATION. 

Tl'T'J.  W .  1".  'I'll son.— From   A.  II.  Jacques,  Belgium. 

[mprovemcnts  in  and  apparatus  foi   converting  amylaceous 
substance*  into  soluble  pro  lucts,     April  •_'". 

CoMII  l  I  i     BPECIFIOATION       \.  .  i  rl  i  l.. 
1-.,,,. 

I  pit::    .1.    Dnncan.      Treating    molasses    ..t    syrup   to 
mprove  ii-  flavour.     Maj  20 

1801. 

581.  B.  H.  Leigh.— From  M     \     Pry.     P aw  foi    1 1 1.- 

Bane  |uio<      \i  .*  10 


XVII.— UKKWINO,   WINKS.  SPIBITS,  Ktc. 

Applications. 

Tim.  s.  Mason,  jun.  Improvements  in  the  method  of 
ami  apparatus  tor  purifying  and  refining  alcoholic  liquors 
and  other  Quids.    Complete  Specification.     April  25. 

7216.  J.Jones.  Improvements  in  apparatus  for  mixing, 
rousing,  aerating,  and  fermenting  malt  and  other  liquors. 

April  -J7. 

A.  Bandholtz.     A   new  or  improved  apparatus  foi 
the  direct  production  of  aloohol  from  mash.     May  14. 


COKPLBTE    SPKOTFII   kUOHS    A.  i  KITKD. 

1890. 

T'Ji'.s.  \\  .  Dawson,  Improvements  in  distillers'  >afes, 
applicable  for  check  sampling  spent  wash  at  outlets  of 
"patent  "  -till-.     April  29. 

B850.  E.  .1.  Taylor.     Manufacture  of  whisky  and  other 

-pirit-.     April  29. 

c.  B.  C.  Tichborne,  A.  R.  Durley.M.  F.  PurneO, 
and  S.  Geoghegan.  Method  and  applianoes  for  collecting 
ami  utilising  tin-  carbonic  arid  ;;.i-  and  other  products  given 
.•it  during  fei mentation.    May  18. 

9442.  1..  C.  Best.  Apparatus  to  facilitate  the  fining  of 
beer.    Maj  -Jo. 

9910.  1>.  A.  Boullanger  and  A.  Soheunert.     I'm. and 

apparatus  for  purifying  alcoholic  liquors.     Mai  B, 

10,486  W.  P.  Thompson. — From  T.  Holland.  Distilling 
apparatus      Maj   13. 

1  S'.l  l . 

2294.  II.  II.  Lake. —  Prom  (i.  Guignard  and  A.  Bedouin. 
Manufacture  of  alcohol,  and  apparatus  therefor.      April  :;'.>. 

5004.  .1.  Mitchell.  Apparatus  for  drying  distillers'  or 
brewers'  draff  <>i  .III.',  also  applicable  for  drying  other 
similar  mat. -rial-.     April  29. 

6317.  M.  Schwab.  Method  and  apparatus  for  regulating 
tin-  egress  of  spent  liquor  from  distillatory  apparatus. 
\la\  20. 


XVIII.    ( TiKMisTUY  OF  FOODS,  s\nh\i:v 
t  BFMISTBY,  uro  DISINFECTANTO. 

Arrl.ICATIONS. 
A. —  Clumishij  nf  Fond.*. 

7xt.'>.  \V.  P,  Thompson. — Prom  F,  Lanhoff.  Improve- 
ments in  the  preparation  or  treatment  of  rice  <>i  othei 
cereals.    Complete  S| iflcation.     April  28, 

7840.   N.    Browne,  —  I'r I..   Nagaels,    Belgium.      Im 

provements  in   tit.'   manufacture  of   bread,  and   materials 
.  mployed  therein.     April  L'H. 

7845.  B  Kick  and  O.  Dahm.  A  i ess  for  the  manu- 
facture of  artificial  "human  milk,"  and  other  easilj 
digestible  (bods.     April  lis. 
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74S5.  H.  Warry.     Improvemeuts  in  food  preservation. 

Complete  Specification.     April  30. 

84S3.  D.J.  Fereire.     New  method  of  preserving  organic 

substances :  also  applicable  for  disinfecting  purposes. 
Filed  May  1G.  Date  applied  for  April  20,  being  date  of 
application  in  Germany. 


D. — Sanitary  Chemistry. 

7460.   W.  Birch.      .See  Class  I. 

7554.  G.  Knowles  and  \V.  II.  Cave.  A  new  or  improved 
method  of  treating  vitiated  or  other  air.      May  1. 

8084.  H.  Lockwood.  Improvements  in  or  connected 
with  the  treatment  or  purification  of  sewage  Of  other  liquids. 
May  11. 

8271.  It.  YVhilcy.  Improved  destructor  furnace  for 
refuse,  and  apparatus  connected  therewith.     May  14. 

8426.  W.  Birch.  Improved  apparatus  applicable  to  the 
cleansing  or  filtration  of  sewage  and  other  liquids.     May  1G. 

84S6.  J.  Price.  Improvements  in  the  treatment  of 
sewage.     May  1G. 

Complete  Specifications  Accepted. 

A. — Chemistry  if  Fuuds. 

1890. 

8804.  W.  H.  Cover.  Improvements  in  and  connected 
with  the  manufacture  of  substances  of  food.     May  13. 

10,503.  F.  A.  Raedler.     Sterilising  milk.     May  13. 

1891. 

4291.  W.  Robertson.  Article  of  food  or  solidified  malt 
extract  jelly.     May  20. 


B. — Sanitary  Chemistry. 
1890. 

6397.  F.  II.  Hill.  Treatment  of  sewage,  and  apparatus 
therefor.     April  29. 

7419.  W.  Walkington.     Refuse  destructor.     May  13 

11,048.  T.  Douglas.  Removing  gases  from  sewers,  and 
disinfecting  and  disposing  of  them.      May  20. 

C. — Disinfectants. 
1890. 

8997.  G.  Walker.  Preparation  of  disinfectants  for  more 
convenient  carriage,  storage,  and  general  application. 
April  29. 

9103.  J.  V.  Johnson.— From  F.  von  Heyden.  Manu- 
facture of  disinfectants  or  antiseptics.     May  13. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

6981.  W.  W.  Horn.  —  From  H.  Cunningham  and 
S.  McDonald,  United  States.  An  improved  roofing  paper. 
April  22. 


7985.  E.  F.  Fleet.     Improvements  in  the  manufacture  of 
paper  and  the  like.     May  9. 

8394.  W.  Rcissig.     Improvements  in  the  manufacture  of 
white  washable  writing  tablets.     May  15. 

8487.  A.  Sheldon.     Improvements  in  apparatus   for  the 
manufacture  of  paper  pulp.     May  1G. 


Complete  Specifications  Accepted. 
1890. 

9958.   A.  Gray.     Manufacture  of   a  new   material,  to  be 
called  "  lacrepap."     May  6. 

10,259.  J.  F.  N.  15.  Simons   and  S.  Smith.     Manufacture 
of  paper  pulp.     May  6. 

15,776.    F.   Hawke.      Manufacture   of    copying   paper. 
May  13. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

G78G.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  and  relating  to 
the  manufacture  of  hydrazine  or  diamidogen  and  its  salts, 
April  20. 

7026.  B.  Willcox. — Frorn  The  Farbenfabriken  vormals 
I'.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  iodine  substitution  products  of  phenols  and 
cresols.     April  23. 

7282.  W.  H.  Clans.  A  new  and  improved  process  for 
the  manufacture  of  pyrogallic  acid.     April  28. 


Complete  Specification  Accepted. 

1891. 

48.  G.  Link  and  K.  Aveuarius.     Manufacture  of  artificial 
perfumes.      May  6. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

6762.  F.  Schraivogel  and  M.  Hering.  Proceeding  and 
apparatus  of  half-tint  decomposition  for  the  production  of 
photograpbical  netting  plates  of  half-tint  in  hatching  and 
grain  for  cliches  of  high  and  low  pressure.     April  20. 

7312.  YV.  W.  J.  Nicol.  Improvements  in  photographic 
printing  processes.     April  28. 

7376.  B.  Kraut/  and  H.  Zeissler.  Improved  apparatus 
for  printing,  developing,  and  finishing  photographic  prints. 
April  29. 

7635.  E.  Hackh.  Improvements  in  magnesium  lights  for 
photographic  and  signalling  purposes.  Complete  Specifica- 
tion.    May  2. 
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7785.  B.  Krantz  and  H.  Zeissler.     Method  of  and  appa 
ratus  foi  reproducing  photographs.    Complete  Specification. 
May  5. 

C.N.   Staniland   and   C.   J.  Staniland.     Improvi 
menu  relating  to  electro-photographj  and  to  electro-photo 
graphic  apparatus;  applicable  also   to   the  preparation  of 
printing  surfaces.     Maj   IS. 


XXII.— EXPLOSIVES,  MATCHES,  I  cc. 

Applications. 

II.  Schlund.  Improvements  in  distance  roses. 
April  24. 

7193,  J,  \.  Johnson— From  3.  V.  <  •  de  Latouche, 
France.  Improvements  in  military  and  sporting  ammuni- 
tion.    April  25. 

Tl'.'ii',.  \'.  Alder.  Improvements  in  or  connected  «iili  the 
manufacture  of  priming  caps  or  exploders.     April  27. 


COMPLETE    SPKCIPICATIONB    ACCEPTED. 

1890. 

."> : ;  7 1 ; .  II.  de  Chardonnet.  Nitration  and  denitration  of 
cellulose,  regaining  the  acids  employed :  and  apparatus 
therefor.     April  8. 

10,263.  K.  K.  Malstrom.     Percussion  fuses.     Maj  6. 


XXIII.— ANALYTICAL  I  HEMISTRY. 
Complete  Specification  Accepted. 
1891. 
517S.  B.C.  Hauberg.     See  Class  1. 
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NOTICES. 

In  accordance  with  the  provisions  of  Utile  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  names  are  placed  in  italics  in  the  annexed 
list  will  retire  from  their  respective  offices  at  the  forth- 
coming Annual  General  Meeting. 

Professor  J.Emerson  Reynolds,  F.R.S.,  has  been  nomi- 
nated to  the  office  of  President ;  and  Mr.  E.  Rider  Cook 
has  been  nominated  Vice-President  under  Utile  11. 

Dr.  John  Evans,  F.R.S.,  Mr.  A.  Norman  Tate,  and  Sir 
John  Tiirnev,  have  been  nominated  Vice-Presidents  under 
Rule  8. 

The  Treasurer  and  Foreign  Secretary  have  been  nominated 
for  re-election. 

Messrs.  Arthur  Boake,  John  Christie.  Win.  Crowder, 
Charles  Dreyfus,  Boverton  Redwood,  and  Win.  Thorp  have 
been  nominated,  under  Rule  18,  to  h'll  four  vacancies  among 
the  Ordinary  Members  of  Council. 
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Awe   u.    GkNEB  vl     Miu  ING. 
I  »l    Il.l.VK     l'ltocKAMMt 

J-'nr  selection  of  Proceedings  unit  Excursions  Member* 
nuii/  wish  to  attend. 


I    ie-ilay.  July    Ttli 

Becepl Boom,   Entrance  1  [.ill.   Trinity  College, 

will   be   <  > | ■< - 1 ■   from   :t  p.m.,   and   on   succeeding   days   of 

Meeting   fr 10   a.m.      Tickets    for    the    selected    and 

ssarily  limited  Excursions,  &c,  will  here  await  Members 

OD  arrival. 

Wednesday,  July  8th. 

li.ii    a.m. — Annual  Meeting,  Examination  Ball,  Trinity 
( lollege. 
1.0    p.m. —  Luncheon   by   invitation   of    the    Reception 

i  lommittee. 
2.30  p.m. —  Excursion  by  Steamer  in  Dublba  Bay. 

Or — Excursion  to  Bray,  County  Wicklow,  '■<■  p.m. 
8.0    p.m. — Conversazione  by  invitation  of  the  Reception 

I  'olnmittce 

Thursday,  July  9th. 
* 

10.30  a.m. —  Parties  will  leave  the  Reception  Room  and 

pr led  by  Train  Car  from  College  Green 

ti>    Messrs.     Power    &    Son's    Distillery, 

John's  Line,   and   thence   to    Messrs.  A. 

Guinness,    Son.    ,s.    Co.'s     Brewery,     bj 

invitation  of  the  Firm-. 

Or — [nchicore  Railway  Work-.  10.30  a.m. 

I. n     ]>.in.      (ianlrn  Party,  if  possible. 

7.H  for  7.:in  p.m. — Annual  Dinner. 

Note. — From  2  to  I  o'clock  on  Wednesday  and  Thursday 
the  follow  iti!_'  ran  be  visited  : — 

Factories,  .w. — United  Alkali  Co.,  Messrs.  (building's 
Manure,  Alliance  Gas  Co.,  Poplin  Weaving,  Whiskey 
Distillery  Cos.,  Messrs.  Johnston  &  Co.'s  and  Roland's 
Bakeries,  Mineral  Water,  &c. 

Other  Placet  oj  Interest.  Library,  Trinity  College, 
National  Library,  Science  and  Art  Museum,  Bank  of 
Inland  (Old  Irish  Parliament  Bouse),  National  Art 
Gallery,  St.  Patrick's  and  t  Ihrisl  ( Ihurch  ( lathedrals,  Dunsink 
Observatory,  Zoological  Gardens,  Phoenix  Park,  Royal 
Dublin  Society's  Buildings,  Ball's  Bridge,  College  of 
Science,  Botanic  Gardens,  Royal  Irish  Academy. 

Friday,  July  10th. 

Excursion  to  City  Waterworks  at   Roundw I,  Count] 

Wicklow,  probably  returning  by  Glendalough   and    Seven 
( Ihurches. 

Or — Excursion  to  Enniskerry,  Dargle,  and   Waterfall   in 

Powei mi  Demesne,  Count]  Wicklow,  bj    permission  of 

the  Right  Hon.  \  iscounl  Powerscourt,  K.I'. 

For  particulars  relating  t"  abovt .  see  detailed  Programme, 
which  trill  lu  presented  to  Members  ""  their  arrival  in 
Dublin. 

Members  desiring  to  extend  their  visit  either  North  to 
Belfast  and  Giant's  <  auseway,  ot  South  to  Limerick,  Cork, 
and  Killarney,  on  Saturday,  can  obtain  all  necessary 
information  from  railway  and  other  agents  at  the  Reception 
Room. 

Tickets  of  membership  will  be  found  with  the  Ballot  l.i>t s 
in  this  number  ol  the  Journal. 


Tickets  will  1  »••  provided  for  ladies  for  the  Convci 

and  Bxcurs -and    may  DC    obtained  on    arrival    in  Dublin 

at  the  Reception  Room,  Entrance  Hall,  Trinity  College. 


Members  who  intend  being  present  at  the  Dublin 
Meeting,  and  who  have  not  already  done  so,  are  particularly 
requested  to  till  up  and  forward  at  once  to  the  Hon. 
Secretaries,  :<j,  Dawson  Street,  Dublin,  the  form  of  Outline 
Programme  -cut  out  in  the  last  issue  of  the  Journal. 

It  i-  suggested  that  Members  wishing  to  prolong  their 
Stay  in  Ireland  and  visit  other  localities  should  make 
enquiries  at  their  respective  starting  points  as  to  whether 
by  booking  via   Dublin  to  the  further  places  they  wish  to 

pr cii  to.  the  advantage  of  reduced  excursion  fares  may 

ired. 

Arrangements  can  be  made  in  Dulilin  by  which  return 
tickets  at  reduced  lares  can  tie  obtained  by  small  parties 
who  mav  desire  to  make  independent  excursions  from 
Dublin. 


Post    I  lllice    Unlet-     should     be    made    payable     at     the 
General    Post   Office,   London,  to  the   Honorary  Treasurer, 

10.  Kider  Cook,  and   should   be   forwarded    to    him   at    Bow, 
unless  it  be  de-ircd  to  notify  a  change  of  addn  ss 


Members  who  require  extra  sets  or  back  number-  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  change-  of  address  should  be 
communicated 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 

have  been  contracted  for  by  MessrB.  KviiKalld  Sl-i  ITTTSWOODB, 
the  Society'-  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


Thi  Secretary  is  instructed  to  negotiate  for  the  purchase 
of   copies   of   the    Society-    Journal   for   January   and    May 
188.%  and  January,    February,  and    April   1886.      Maml 
possessing   odd    copies   of    these    numbers    are    particularly 
requested    to    communicate    at    once,   stating    price   required, 

with  Mr.  Crcsswcll.    The  stock  of  all  other  numbers  is  at 
present  sufficient  for  the  Council-  n  quirt  incuts. 


LIST   OF   MEMBERS   ELECTED,  23rd    JUNE.   1891. 


Ballingcr.  John,  Free  Library,  Cardiff,  librarian. 

Dunwoody,  K.  <■  .  369,  Calhoun  Street,  Atlanta,  Georgia, 
LT.S.A.,  chemist 

Ellis,  Wm.  Hodgson,  School  of  Pra  -      ace,  Toronto, 

i  anada,  professor  of  applied  chemistrj 

Fletcher,    It-     Jaques,     7,     Karl     Street.     Fin-bury.      1    I 

manufacturing  chemist 

I  raser,  Leslie  McG  .  S>8,<  ommercial  Road  East,  1. on. Ion, 
1...  chemical  engineer. 

Kie--,i,    I'd"  ,    ii.    Park     Ivenue,    Wood    Green,    N.. 

t.  cluneal  dicmi-l. 

Molincux,  Roland,  c/ot    T.  Reynolds  &  Co.,  106, Fulton 

\,w   York,  I   . S. A.,  paintwork-  chemist 

Mo, 1. 1,  Robt  I...  20,  Avenue  Road,  Regent's  Park,  N.W., 

chemist 

Neil-on,  Wm.,  8,  Beekton  Road,  Canning  Town  1  . 
technical  chemist. 

Neman.  Howard  s„  P.O.  Box  35,  Ubany,  N.Y,  U.8.A., 
dyeworks  chemist 

I'arkiuson,  J.  Howarth,  Stretford,  Manchester,  gas 
coudenw  i 

Post,  Majot   .la-,  c..  123,  \  ictoria  Street,  1 don,  S  A 

i    .  i  ,i  stati  -  Military  Attache. 
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Such,  Robert,  81,  Kellett    Road,    Brixton,   S.W.,   mining 
engineer  and  assayer. 

Scott,  Chas.  K.,  Caixa  32,  Pernambuco,  Brazil,  analytical 
chemist. 

Smith,  Francis  P.,  cor.  21st  Street  and  Avenue  C.,  New 
York,  U.S.A.,  chemist,  Consolidated  Gasworks. 

Stephenson,  Claud,  25,  Cecil    Street,    Greenheys,   Man- 
chester, Saccharum  Co.'s  agent. 

Stewart,  Jeffrey,  15,  Claremont  Road,  Forest  Gate,  Essex, 
sugar  refinery  manager. 

Woollcombe,   Dr.    R.    L.,    14,   Waterloo    Road,    Dublin, 
barrister-at-Iaw. 


CHANGES    OF    ADDRESS 


Ballard,  E.  G.,  l/o  Eversley  Park  ;  2o,  Curzon  Park, 
Chester. 

liriggs,  T.  Lynton,  l/o  Rodney  Streets  357,  Madison  Street, 
Brooklyn,  N.Y.,  U.S.A. 

Corbould,  VV.  H.,  l/o  Sydney  ;  Central  Broken  Hill  Silver 
Mine,  Broken  Hill,  N.S.W. 

Crichton,  D.  G.,  l/o  Sydney;  Central  Broken  Hill  Silver 
Mine,  Broken  Hill,  NSW. 

Davis,  Dr.  P.  H  ,  Journals  to  106,  Salcott  Road,  Clapham, 
S.W. 

Deeriug,  W.  H.  (incorrectly  described  in  May  No.  as  l/o 
Woolwich),  Journals  to  13,  Hervey  Road,  Maekheath,  S.E.  ; 
Woolwich  address  as  before. 

Dukes.  T.  Wm.,  Journals  to  c/o  Dukes'Bros.,  Caledon  and 
Primrose  Streets,  Cape   Town,  S.A. 

Hall,  R.  E.,  Journals  to  Box  12,  Johannesburg,  S.A.R. 

Harrison,  J.,  l/o  Gardiner's  Hill;  2,"  Temple  Place, 
Ballintemple,  Cork. 

Hunt,  Bertram,  l/o  Leeds  ;  5,  Queen's  Crescent,  Glasgow. 

Isherwood,  O.,  l/o  Salford ;  lit!,  Walkden  Road,  near 
Bolton-le-Moors. 

James,  Dr.  J.  Wm.,  Journals  to  29,  Redclifl  Street,  Bristol. 

Maclvor,  It.  W.  E.,  l/o  Clapham  Road  ;  85,  Gracechurch 
Street,  London,  E.C. 

Munro,  Professor  J.  M.  H.,  Journals  to  Cburchtields, 
Salisbury. 

Reid,  W.  Hamilton,  Journals  to  22,  Shaftesbury  Street. 
Stockton-on-Tees. 

Richardson,  C.  T.,  l/o  Jarrow  ;  48,  Eldon  Street,  New- 
castle-ou-Tyne. 

Sadtler,  Dr.  S.  P.,  l/o  University  of  Pennsylvania  ;  145,  N. 
10th  Street,  Philadelphia,  Pa.,  U.S.A. 

Shaw,  Jno.,  Journals  to  Earlston,  Uddingston,  X.B.  (not 
near  Edinburgh). 

Smiles,  Jas.,  l/o  Brandon  Terrace;  19,  Queen  Street, 
Edinburgh. 

Sowerby,  W.  M.,  l/o  Jarrow  ;  e/o  United  Alkali  Co., 
Limited,  Runcorn  Works,  Cheshire. 

Stead,  \Yr.  H.,  Journals  to  Orchard  Place,  Blackwall,  E. 

Stevens,  W.  J.,  Journals  to  24,  New  Walls  Road,  Totter- 
down,  Bristol. 

Stone,  F.  B.,  l/o  Norfolk  Villa  ;  Eardlev  Y'illa,  Picardy 
Hill,  Belvidere,  Kent. 


CHANGE  OF  ADDRESS  REQUIRED. 


Leese,  J.,  l/o  Fylde  Road  Mill,  Preston. 


2.0  nil  on    £>rrtion. 


Chemical  Society's  Rooms,  Burlington  House. 


W.  Crowder. 
.1.  Dewar. 
A..  G.  Green. 
8.  Hall. 

C.  W  Heaton. 

D.  Howard. 

C  C.  Suichinson. 
It.  Mess,  I. 


Chairman  :  T.  Tyrer. 
Committee: 

B.  E.  R.  Newlands. 

B.  Redwood. 

John  Spiller. 

W.  s.  Squire. 

Wm.  Thorp. 

T.  E.  Thorpe. 

V.  E.  Alder  Wright. 


Hon.  Local  Sec.  and  Treasurer : 
T.  W.  B.  Mumford,  1,  Gleudale  Villas,  Sylvan  Road,  Wansteail,  E. 

The  names  in  italics  are  those  of  members  of  Committee  who 

retire  at  Hie  end  of  the  current  Session. 

The  following  have  been  elected  to  lilt  the  VM'ancies,  and  w'll 
take  office  in  July  next :— Committee  :  C  Y.  Cross.  J.  Heron. 
W.  Kellner.  (,.  N.  stoker,  and  F.  Nanier  Sutton. 


Meetiny  held  Monday,  May  ith,  1891. 


MR.    THOS.    TYUHK    IN    THE    C'lIAIH. 


THE   TREATMENT   OF   HARD    WATER. 

11Y     L.  AKCHBUTT,   F.U  .,    AMD    R.   M.   DEELET,  M.I.HECH.E. 

It  is  just  50  years  since  ( Hark  patented  his  well-known 
process  for  the  softening  of  hard  water.  The  kind  of  hard 
water  with  which  he  proposed  to  deal  is  that  of  which  the 
hardness  is  due  mainly  to  the  presence  of  carbonates,  and 
which  can  be  softened  by  the  use  of  lime  alone.  It  appears 
that  Clark  did  not  invent  the  process  of  softening  water  by 
lime.  According  to  the  late  Dr.  Angus  Smith  (Report  to 
the  Local  Govt.  Board.  1882),  the  use  of  lime  was  tirst 
proposed  about  a  century  ago  by  Thomas  Henry,  F.R.S.,  of 
Manchester.  It  has  also  been  pointed  out  by  Prosser 
(I  Ik  in.  News,  52,  300)  that  the  action  of  lime  in  softening 
water  was  referred  to  in  a  patent  taken  out  by  John  Melville 
three  years  before  the  date  of  Clark's  patent,  and  that 
Melville  describes  the  action  of  lime  as  "well-known"  in 
his  time.  According  to  this,  the  softening  of  hard  water  by 
lime  was  Henry's  idea,  and  by  Clark's  process  should  be 
understood  the  means  of  adjusting  the  proper  proportion  of 
lime,  consisting  in  the  determination  of  alkalinity  by  a 
standard  solution  of  oxalic  acid,  the  detection  of  traces  of 
free  caustic  alkali  by  the  silver  test,  and  the  estimation  of 
hardness  by  the  soap  test.  On  the  other  hand,  the  process 
of  filtration  for  the  removal  of  the  precipitate  was  mentioned 
by  Clark  in  his  specification,  though  he  did  not  indicate 
any  method  of  filtering.  Porter  seems  to  have  been  the 
tirst  to  patent  a  filter  for  the  purpose,  and  he  made  the 
softening  process  a  eoutiuuou.s  oue,  the  lime  water  aud  the 
hard  water  being  mi.de  to  How  in  regulated  streams  into  a 
mixing  vessel,  and  thence  through  filter  presses  into  the 
storage  tank.  Atkins,  subsequently  to  Porter,  devised  an 
arraugemeut  of  plaut  differing  in  the  construction  of  the 
filters  and  in  some  other  important  details  ;  and  since  then 
other,  and  presumably  more  perfect,  filtering  arrangements 
have  beeu  devised.  So  far  as  we  are  aware,  these  filtering 
arrangements  have  beeu  limited,  at  any  rate  mainly,  to  the 
carrying  out  of  the  softeuing  process  as  described  by 
Clark,  i.e.,  to  the  removal  from  hard  water  of  the  temporary 
hardness  alone;  and  from  statements  which  have  been 
published,  it  does  not  appear  that  filtration  has  been 
uniformly  successful  in  the  treatment  of  waters  which  have 
contained  magnesium  salts. 

The  alternative  method  mentioned  by  Clark,  allowing  the 
softened  water  to  clarify  by  subsidence,  has  been  considered 
in  most  places  out  of  the  question,  because    the   process    in 
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n-  simples!  form  is  -n  slow  thai  verj  large  and  costly  tanks 
quired.  Gaillel  and  Huet,  proceeding  upon  t li<- 
].  inciple  thai  a  shallow  stratum  of  turbid  water  will  clarify 
by  gravitation  more  rapid!)  than  a  deep  one,  have,  within 
the  last  few  years,  invented  a  form  of  apparatus  in  which 

ntinuous  system  of  softening  has  I u  retained.bat  the 

ordinary  transmission  Biter  has  been  superseded  bj  a 
gravitation  filter.  Several  modifications  of  the  Gaillet  and 
1 1  n>  i  plant  have  been  invented.  The  chemical  treatment 
adopted  with  this  Bystemol  filtration  extends  to  the  removal 
of  both  temporary  and  permanent  hardness;  and  the 
character  of  the  precipitate  i-  immaterial  so  long  ;is  it  will 
settle  upon  the  plates.  But,  of  course,  the  apparatus  is 
in  hi ■  complicated  and  more  costlj  than  plain  tanks  of  equal 
capacity  would  be. 

There  is  "till  another  way  of  insuring  a  more  rapid 
>  the  softened  water.  It  is  to  use  a  reagenl 
which  shall  produce  a  coarse-grained  precipitate  which 
settles  quickly;  and  there  is  no  objection  to  this  provided 
it  does  not  involve  the  use  of  a  too  costly  reagenl  such  us 
sodium  phosphate, 

Whntevi  r  method  of  softening  water  becomes  extensively 
adopted  in  the  long  run,  il  is  certain  that  it  must  combine 
tin-  use  of  the  cheapest  chemicals  with  the  simplest  and 
cheapest  plant.  It  must  also  be  applicable  to  ;ill  kinds  of 
inil  the  softened  water  produced  1>\  the  process  must 
be  fitted  in  every  respect   for  the  purpose  for  which  it   is 


intended  to  l>c  used.  The  process  which  will  now  he 
described  is  an  attempt  towards  the  realisation  of  all  these 
conditions.  We  do  not  claim  that  it  meets  them  all  per- 
fectly, but  we  do  think  the  results  obtained  are  of  sufficient 
interest  ami  impoitance  to  warrant  us  in  bringing  them 
before  the  Society.  In  our  process,  as  in  the  simplest  form 
of  I  lark'",  the  Boftening  and  clarification  of  the  hard  water 
are  carried  out  in  plain  tanks;  but  owing  to  the  rapid 
method  we  use  for  mixing  the  chemicals  with  the  water, 
and  the  Subsequent    treatment    which    the    water   under- 

the  precipitate  is  caused  to  -ettlc  very  quickly,  and  only 
comparatively  small  cast-iron  tanks,  Mich  as  the  diagram 
represents,  are  required.  Two  of  these  tanks  have  been  in 
use  experimentally  in  the  locomotive  works  of  the  Midland 
Railway  Company  at  Derby  for  some  time  past,  and  another 
is  now  being  put  down  bj  Mr.  Johnson.  The  two  experi- 
mental tanks  have  only  been  softening  on  an  average  about 
20,000  gallons  per  day,  hut  from  the  results  obtained  ii  i- 
ec  riain  that  with  the  three  tanks,  each  '.i  ti.  high,  and  cover- 
ing a  space  of  60  ft  ■  '-'I  ft.  in  all,  it  will  be  possible  to 
treat  .'i  million  gallons  of  hard  water  pumped  from  the  River 
Derwent  per  week  of  14  1  hour-.  These  anticipations, based 
upon  what  is  being  done  at  the  present  time,  arc  not  likely 
to  prove  incorrect,  for  no  filters  are  used,  and  there  i-  no 
part  of  the  apparatus  which  can  give  trouble  when  the  plan! 
i-  working  t"  its  full  capacity.  As  an  illustration  of  the 
important  effect,  the  rapidity  with  which  we  are  aide  to  turn 


Softening   \\n  Sett]  im.  Tank. 


]  *.Witvyr 


Klcvatinn. 


Plan. 
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over  the  water  has  had  upon  the  dimensions  of  the  tanks 
required,  we  may  recall  the  evidence  of  Mr.  Hpmersfaam 

before  the  Royal  Commission  on  Water  Supply,  in  which  he 
stated  that  at  the  1'lumstead  works,  where  1  million  gallons 
of  hatd  water  were  softened  per  da}',  they  had,  in  addition 
to  smaller  tanks,  three  large  settling  tanks,  each  capable  of 
holding  from  250,000  to  260,000  gallons.  For  treating 
850,000  gallons  per  day  our  tanks  are  just  one-tenth  the 
size.  Mr.  Homersham  also  stated,  with  reference  to  Clark's 
process,  that  "  it  is  essential  for  the  process  that  it  should 
lie  a  clear  spring  water  ;  a  river  water  is  not  adapted  for 
being  softened  by  the  process."  Now,  the  water  we  are 
treating  is  a  river  water,  which  receives  the  sewage  of  Derby 
as  well  as  the  refuse  of  a  number  of  works,  before  it  is 
pumped  into  our  softeniug  tanks  ;  yet  we  succeed  in  pro- 
perly softening  it  and  in  causing  a  very  rapid  subsidence 
of  the  precipitate  produced  in  the  process,  besides  improving 
the  quality  of  the  water  in  other  ways. 

Referring  now  to  the  diagram,  which  represents  one  of 
our  tanks,  you  will  observe  a  piece  of  angle  iron,  A1,  fixed 
to  one  side  of  the  tank,  at  a  short  distance  from  the  bottom, 
below  which  the  softened  water  is  not  pumped  out ;  each 
operation  is  therefore  commenced  with  the  mud  from  pre- 
vious softenings  at  the  bottom  of  the  tank,  and  clear 
softened  water  above  this  as  far  as  the  lower  angle  iron. 
The  motlus  operandi  is  as  follows  :  The  tank  is  first  of  all 
filled  with  hard  water  as  far  as  the  upper  angle  iron,  A2, 
20,000  gallons.  While  this  is  going  on,  the  proper  quantities 
of  chemicals  are  weighed  out  and  boiled  up  with  a  few  gallons 
of  water  in  the  small  chemical  tank,  ( ',  anil  when  the  large 
tank  is  filled,  the  prepared  liquid  is  caused  to  How,  by 
opening  the  tap,  into  the  well,  W,  fixed  to  the  middle  of  one 
side  of  the  large  tank.  This  well  is  constructed  of  ordinary 
tank  plates  bolted  together,  and  is  freely  open  to  the  water 
in  the  large  tank  at  the  sides  and  at  the  bottom.  Near  the 
bottom,  opposite  a  pipe  which  projects  into  the  tank,  there 
is  fixed  a  steam  "  trajeetor,"  T,  for  the  purpose  of  creating  a 
powerful  current  of  water  from  the  well,  through  the  pro- 
jecting pipe,  into  the  tank.  The  action  of  the  trajeetor 
would  speedily  empty  the  well  were  it  not  open  at  the  sides 
and  bottom  ;  as  it  is,  the  well  tills  as  rapidly  as  it  empties, 
and  thus  a  circulation  of  the  water  in  the  tank  is  set  up, 
and  the  chemical  reagents  are  very  soon  thoroughly  mixed 
with  the  water.  The  reagents  used  for  the  Derwent  water 
consist  of  lime  and  sodium  carbonate,  with  crystallised 
aluminium  sulphate  in  the  proportion  of  \\  oz.  per  [,000 
gallons.  Good  results  have  lately  been  obtained,  at  less 
cost,  with  ferrous  sulphate.  After  the  admixture  of  the 
chemicals  and  the  hard  water  is  complete,  which  is  the  case 
in  about  live  minutes,  a  test  is  made  with  silver  nitrate,  and 
if  the  proper  reaction  is  not  obtained,  2  lb.  or  3  lb.  more 
lime  are  slaked,  and  the  milk  is  run  into  the  well.  When 
the  mixing  is  finished,  the  trajeetor  is  put  out  of  action. 
The  clarification  of  the  softened  water  is  effected  by  sub- 
sidence ;  but  if  the  turbid  water  were  to  be  left  as  it  is  after 
turning  off  the  trajeetor,  the  process  of  clarification  would 
take  a  long  time.  Some  assistance  is  derived  from  the 
aluminium  or  iron  salt  used  ;  at  any  rate,  we  cannot  get 
such  good  results  without  it  at  Derby,  owing  to  the  organic 
impurity  in  the  water.  Hut  what  we  have  found  remarkably 
effectual  in  promoting  the  rapid  subsidence  of  the  precipitate 
is  to  stir  up  some  of  the  old  mud  from  the  bottom  of  the  tank, 
and  diffuse  it  through  the  water.  In  order  more  completely 
to  effect  this  than  can  the  trajeetor  alone,  perforated  pipes,  P, 
are  laid  along  the  bottom  of  the  tank,  a  few  feet  apart,  and, 
by  admitting  steam  to  the  blower,  B,  air  is  sucked  down  the 
orifice  and  forced  out  of  the  perforations  in  the  pipes.  The 
bubbles  of  air  in  rising  set  up  currents,  v  Inch  carry  up 
some  of  the  mud,  and  when  sufficient  stirring  has  been 
effected,  the  blower  is  put  out  of  action.  The  result  of  this 
operation  is,  that  the  precipitate  settles  rapidly,  and  the 
water  becomes  so  clear  in  30  minutes  from  the  time  of 
stopping  the  air  current,  that  at  a  depth  of  6  ft.  from  the 
surface  the  amount  of  suspended  matter  in  the  water  does 
not  exceed  on  an  average  about  1  grain  per  gallon — a 
quantity  of  such  little  importance  where  the  water  is 
required  for  steam  boilers  that  the  drawing  off  of  the 
softened  water  may  be  at  once  commenced,  while  another 
tank   is   being  tilled    and   softened.     ( >ne  arrangement  for 


drawing  off  the  softened  water  rapidly  without  disturbing 
i  the  sediment  is  shown  at  the  right-hand  end  of  the  tank. 
The  lever,  L,  closes  the  opening  while  softening  and  Milling 
I  are  going  on.  If  more  perfect  clarification  should  be 
required,  or  if  it  were  desirable  to  increase  the  output  of  a 
given  plant,  a  floating  orifice  can  be  used.  We  find,  bow- 
ever,  that  very  little  is  gained  in  this  way,  as  the  great  bulk 
of  the  precipitate  goes  down  bodily. 

With  this  arrangement,  20,000  gallons  of  water  in  one  of 
these  tanks  is  almost  as  completely  under  control  as  a  pint 
of  water  in  a  beaker  iu  the  laboratory.  The  appliance  for 
mixing  is  cheap  and  effective,  and  cannot  get  out  of  order, 
and  each  tankful  of  water  tray  be  treated  with  just  whatever 
proportions  and  kind  of  chemicals  we  please,  and  the  proper 
mixing  of  them  with  every  drop  of  water  is  ensured.  This 
is  a  very  important,  but  not  the  only,  advantage  which  the 
intermittent  system  of  softening  has  over  the  continuous 
system.  It  may  be  thought  that  the  process  will  be  costly 
in  labour.  Kxtra  labour  would  be  necessary  for  the  carrying 
on  of  even  a  continuous  process  dealing  with  such  large 
volumes  of  water,  and  as  a  matter  of  fact  the  labour  involved 
in  our  process  is  quite  light,  and  consists  largely  in  turning 
valves  on  and  off.  The  weighing  and  mixing  of  chemicals 
will  only  occupy  a  few  minutes  every  hour,  so  that  one  man 
anil  a  lad  will  easily  do  all  that  is  required,  and  the  total 
cost  of  labour,  including  interest  on  the  capital  outlay,  will 
not  amount  at  Derby  to  one  farthing  per  1,000  gallons. 
This  Mill  be  in  addition  to  the  cost  of  chemicals,  which 
would  of  course  be  incurred  by  any  process.  There  is  also 
this  advantage  in  our  plant,  "that  the  cheapest  chemicals, 
lime  and  sodium  carbonate,  can  be  used.  Owing  probably  to 
the  fact  that  some  forms  of  plant  are  not  adapted  to  use 
milk  of  lime,  and  that  inconveniently  large  volumes  of  lime- 
water  would  have  to  he  employed,  it  is  the  practice  to  use 
caustic  soda  for  softening  water,  and  unnecessary  expense  is 
incurred  thereby,  as  well  as,  in  sonic  instances,  a  great  waste 
of  chemicals.  We  know  a  case  where  the  softened  water 
contained  no  less  than  29 "J  grains  per  gallon  of  sodium 
carbonate,  as  well  as  -1  grains  per  gallon  of  caustic  soda. 

Practically  the  softening  of  all  waters  is  included  by  the 
four  following  equations,  since  nitrates  and  chlorides  are 
treated  like  sulphates  :  — 

(T.)  CaCOj  +  CO.  +  Cn(OH),        =  2CaCO.!  +  1I..O 
Reagent.  Precipitate. 

(2.)  MgCOs  +CO.  +  SCa(OH)s        =  2  CaCOs  +  Mg(OH)a  +  R.n 

Reagent.  Precipitate. 

(3.)  CaSOj  +  UajCO,  =  CaCOj  +  Xa^so, 

Reagent.  Precipitate. 

(4.)  MgSO,  +  r.iiOHl,  +  XaX'0:,  =  CaCO,  +  Mg(OH>,  +  X.i,SO, 


Reagent. 


Precipitate. 


To  use  2  XaOH  instead  of  Ca(OII).,  +  NaXO;,  in  equa- 
tion (1)  will  cost  more,  in  the  proportion  of  about  Ion  :  7:;, 
if  the  NaOH  is  purchased  as  such.  In  our  process  it 
can  be  made,  if  desired,  by  simply  boiling  together  the 
Ca(OH)2  and  Na2C03  in  the  chemical  tank,  the 
CaCOa  +  2  NaOH  being  run  out  as  a  milk  into  the  haul 
water. 

The  water  which  we  are  softening  at  Derby  gave  the 
following  results  soon  after  the  process  was  commenced  : — 

Grains  per  Gall. 

Calcium  carbonate fl*7tj  Containing 

Calcium  sulphate 5'04  '  Ca0  =  7'7N  plains. 

Magnesium carbanate 2*45}  Containing  _ 

Magnesium  sulphate l"S5->  HgO  =  1-tBfi 

Sodium  sulphate 3*41 

Sodium  chloride 2*81 

Silica o:il 

25-71 

Calculated  hardness 17'!' 


•Ml 
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softened  water,  analysed   at  the  same  time,  gave  the 
following  i«-— ult— : — 

Grains  |mt  GalL 

,  ,  .  Coutainiu** 

<  ■<< "ncarbonata -  -  ,  ,..,,,  .  ]■,,;,-,-.„„«. 

IIie)  inline 

HaenMiumcarbonaU' ....    -i*-,  |n>0=  1*0*  Brains. 

UNI  -lll|iliatr 11  '33 



' 

20-47 
Calculated  hardness i 

Better  results  have  been  obtained   -i"<-.-.  u-  the  following 
partial  anal}  set  Bhow  : — 


.  per  Unllnn. 


\.  1!. 

,,-.„     0-83     0*8!     1*8!     l"Jii     -J-'"!     1-37 

ii7r,     i.iu     0*66     ITCH     0*62     0"M     0*61 

.'I'll0 


in  I  MgO). 

irdness.     S*S      3-1       8*1       1*1"     8*7       1*8 


analysis  »:;~  made  on  the  softened  water  after  Bottling 
SOminutea,  and  include*  the-  CnCO  in  suspension. 

B.  Thli  analysis  was  anot,hor  portion  of  sample  A,  after  standing 
:ill  night  snd  ill'-'.  ftltcring. 

The  water  before  softening  has  a  'liny  brown  colour  in 
the  tank-;  after  softening  it  becomes  a  deep  green.  An 
organic  analysis  made  a  few  days  ago  shows  how  impure  the 
water  i-  when  we  gel  it.  and  also  thai  'If  treatment  which 
the  water  undergoes  in  the  process  "i  softening  and  clarifi- 
cation has  the  .fTi-.-t  of  purifying  it  to  a  large  extent 
organically  also. 


Water  from  1  I"' 

Haiti 
deliven 
the  Tanks. 


nmonin I'M  par  million 

MImimiii 1  minimum 0*42  per  million 

I  In  U ll  -"   V  "■11-  n.-r  7m.(«»i 

i  Isygen  .' 

abaorbi  ,  „-.,„,  per  70,000 


Tin'  same  Water 
after  Treatment 

riinl  30  M  nuns 
Subsidence. 


ins  per  million 
0*28  per  million 
0*089  i»r  70,000 
0*108  per  70,000 


Tli.'   rapidit]    with   which  tin-  precipitate  settles  in  our 

tank-   i-   'lin-   to   a   combination   "i    causes,  of  which  the 

up  hi  tin-  precipitate  produced  in  Former  operations 

i-  tlir  most  important.     It  i-.  however,  difficult  to  determine 

ilic    precise  effect   due  t"  this   cause  al -.     Something  is 

gained  b\  the  use  "'  >i"  small  quantitj  of  aluminium  or  iron 

salt*  something  by  the  < litit t   the  chet al   solution- 

culation  kept  up  bj  'In'  trajeetor  ami  tin'  nun 

•  m.i    caused  by  tin-  blower   air   probably  not  will t  their 

effect     [n  addition  to  these  nc«  '! ffeel  produ I  by 

tin'  mini  which  tin  blower  brings  up  from  tin-  bottom,  the 
coarse  particle  ol  which  attract  and  carf)  down  with  them 
ili,'  tin.   particle!  of  Somi  ei i"  i inn  nt*  made  in 

Februarj    1890  -In"-  tin    results  obtained  bj  operating  in 

illffi   I 'lit      A 

In  series   v  ""1  B.  the  aluminium  sulphate  was  ii 
mall  quantiti  "i    watct  and  run  into  tin-  well  b* 

i nutes  Intel  thclin  I  asa  milk. ami  lOminutes 

lain   -nil  tin-  sodium  olution  "a-  added.    The 

trajeetor  was  used  to  mis  these  solution*  with  the  haul  water 
in  both  cases,  bul  our)  in  series  II  n  is  the  blower  used  to 
-in  the  mud      Insericsl     and  I'  the  chemicals  were  boiled 

up  together,  and  the  milk  was  afterwards  ii  into  the 

well,  the  trajeetor  being  used  t"  mix  the  content  "i  the 
large  tank  in  both  scries,  but  onl)  in  series  l>   was  I  he  mud 

j    bj    'la'   lil""'i 


Suspended  Hatter  at  a  depth  ol  ii  rt.,after  :in  minutes'  subsidence 
una  per  Gallon.) 


Chemicals  added  separately. 


Chemicala  added  t'  - 


A.    M"'l  ll"t 

stirred  by 
Blower. 

B.  Hud 

stirred  by 

Blower, 

C.   Mini  not 
Btirred  by 

ilh'WlT. 

D.  Mud 

stirrcii  n> 
Blower." 

8'M 

I'M 

•'« 

I'M 

8-12 

112 

i-87 

I'M 

"ii 

112 
l'«0 
fin 
1-06 
0-78 
u'7- 

1-18 

0"81 

Average    B'17 

Average    fofl 

Iveragr     1*78 

Iverag      I'M 

The  fact  that  we  are  operating  upon  so  filthy  a  water,  the 
organic  impurity  of  which  no  doubt  varies  from  da)  t"  day, 
may  account   for  the  variations  in  these  results.    Judging 

by  tin    bettel    results  which    we  obtain  when    the  water  i-  at 

its  cleanest,  a-  compared  with  those  obtained  at  other  times, 
it  ma*  he  safely  asserted  that  when  operating  upon  a  clean 
well  water  more  perfect  average  clarification  would  result. 
The  hard  water  pumped  into  our  tanks  itself  always  contains 
suspended   matter,  ami  we  deliver  it   with   no  more,  often 

with  leas,  and   sometimes  with   siderahl)  less  suspended 

matter  than  we  gel  it      Moreover,  the  trai f  suspended 

matter  in  the  softened  water,  alter  settling  tor  half  an  hour, 

consist  of  nearly  pure  CaCO,,  ami  would  admit  of  verj 
easj  separation  !>•  the  ordinary  sand  or  any  other  kind  of 

filters  if  ;i  perfectly  bright  water  were  required. 

Ih"  advantage  gained  by  stirring  up  the  mud  with  the 
blower   is  well  shown  if  we  ascertain  how  long  the  water 

takes    to    clarify    to    an    equal    extent    without    effecting    this 

disturbance.  *  Inly  two  experiments  were  made  in  this  way, 
the  chemicals  being  added  separately, and  tin-  trajeetor  used 
t,u  mixing.  The  suspended  matter  at  a  depth  of  8  ft. 
was: — 

•   p'l 

Gallon. 

\i  the  end  "f  i  hoiir*a  subsidence 8'0f 

\i  the  end  "f  lb  i I'M 

AtiheendofSl  lence I'M 

At  the  end  "t  t  I -  subside I'M 

\i  the  emi  ,,i  ,'i  noun'  subsidence 1*76 

At  the  end  of  6  hours'  mbaidenoe i '  it 

In  the  second  experiment  there  remained  2' 10  grains  al 
the  end  of  6  hour-'  subsidence.  These  figures  must  be 
compared  with  an  average  of  about  I  gram  at  the  end  "f 
: ;  i  •  minutes'  subsidence  b)  our  complete  process. 

The  mud  which  accumulates  at  the  bottom  of  the  tanks 
i-  very  easil)  removed.  When  it  ha-  rnuihrid  about  half 
wa\  up  t"  the  lower  angle  iron,  it  is  -i nt e*l  up  with  ordinant 
brooms,  ami  in  tin-  condition  it  flows  through  openings,  H, 

it,    tile    -hie-   of  the    tatlk-    illto  II  hr  ic  k  1 1  Ollgll    W  llieli  eo||\  e_\  -    it 

iuto  the  drain,  A-  much  a-  i-  retained  by  the  flanges  of 
ihe  bottom  tank  plat,-  i-  required  to  carr)  on  the  clarifying 

pine,--. 

The  water  treated  b)  the  experimental  plant  at  Derb) 
ha-,  up  to  the  present  tune,  been  used  for  the  suppl)  "i  a 
-mall  battery  of  fout  stationer*}  boilers  of  locomotive  type 
which  prm  nit  steam  lor  one  ol  the -hop-.  These  boilers 
bad  previous])  been  supplied  with  bard  water,  ami  the  Aral 
effeol  "l  the  softened  water  was,  as  is  always  the  case,  tn 
cause  the  old  -eale  to  begin  to  loosen  ami  fall  "if.  The 
■  now  in  excellent  condition,  tin  tin  coppei  Ire 
box  plate-  ami  tubes  then  is  practically  no  -eale.  The 
ooppei    stays  are  ooated   with  a  -oft   deposit,  easily  rubbed 
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(iff,  and  not  thick  enough  to  hide  the  screw  threads.  On  the 
iron  outer  shell  the  old  scale  still  remains  in  places,  but  it  is 
soft  and  loose,  and  portions  of  it  which  fall  off  are  removed 
every  time  the  boilers  are  washed  out,  which  is  done  once 
a  mouth  instead  of  once  a  week  as  formerly. 

Several  months  after  the  softening  process  had  been  in 
operation,  when  the  improved  condition  of  the  boilers  was 
such  that  the  desirability  of  extending  the  process  beyond 
the  experimental  stage  was  about  to  be  considered  by  the 
locomotive  superintendent,  a  difficulty  of  a  peculiar  kind 
presented  itself.  It  was  found  that  the  softened  water, 
which  formed  no  scale  in  the  boilers,  had  quite  the  opposite 
effect  in  the  injectors,  feed  pipes,  and  clack  boxes.  The 
clacks  began  to  give  a  great  deal  of  trouble  by  sticking,  and 
an  examination  showed  that  the  whole  interior  of  the  feed 
apparatus  was  coated  on  the  inside  with  a  thick,  soft, 
deposit,  which  was  gradually  choking  everything  up.  We 
were  not  wholly  unprepared  for  this  result,  having  heard  of 
a  similar  trouble  some  time  before  at  a  works  where  a  hard 
magnesia  water  was  being  softened  by  another  process. 
At  this  works,  the  boiler  injectors  had  to  be  cleaned  even- 
few  days,  and  the  feed  pipes  at  intervals  of  a  few  weeks. 
It  was  thought  this  deposit  might  be  due  to  some  imperfec- 
tion in  the  softening  process,  or  to  imperfect  clarification  of 
the  water;  and  we  did  not  altogether  anticipate  the  same 
result  with  the  water  softened  and  clarified  by  our  process 
at  Derby.  It  was,  however,  now  evident  that  a  drawback 
to  the  use  of  softened  water  in  boilers  did  exist,  and  one 
which  might  paitly  aecount  for  the  Limited  extent  to  which 
railway  companies  and  other  large  steam  users  have  adopted 
existing  water  softening  processes.  For,  although  the  scale 
formed  in  locomotive  boilers  by  hard  water  is  the  cause  of 
very  great  expense  to  the  companies,  less  tolerable  results 
might  follow  from  the  use  of  water  likely  to  interfere  with 
and  render  uncertain  the  proper  working  of  the  feed 
apparatus  upon  which  the  safety  of  the  boilers  so  greatly 
depends.  The  deposit  removed  from  one  of  the  feed  pipes 
gave  the  following  results  on  analysis,  after  drying  at  the 
ordinary  temperature  over  sulphuric  acid  : — 

Silica 11 -05 

Alumina    3'6S 

Ferrous  oxide  >  „  ,     ,       ,       _    „ 

Ferric  oxide.  .(Calculated  to  Fe.O, 2-i' 

Calcium  carbonate 48*58 

Magnesium  carbonate 3*33 

Magnesium  hydroxide 24"87 

'  Organic  matter.  » 

Water i I"'T'-' 

Copper  (from  the  feed  pipe) 1*17 


The  large  extent  to  which  magnesia  enters  into  the 
composition  of  this  deposit,  and  the  fact  that  CaC03  and 
Mg(OH).,  occur  in  it  in  proportions  which,  are  not  far  from 
equivalent,  whilst  in  the  water  the  ratio  of  magnesia  to  lime 
is  very  much  less,  afford  good  evidence  that  the  formation 
of  this  deposit  i~  attributable  in  some  way  to  the  magnesia 
contained  in  the  water.  The  particular  portion  of  deposit 
which  was  analysed  was  entirely  formed  in  a  fortnight, 
during  which  every  tank  of  water  was  softened  with  the 
greatest  care  to  avoid  excess  of  lime.  A  clack  which  was 
put  into  one  of  the  clack  boxes  clean,  and  was  taken  out  at 
the  end  of  this  fortnight,  is  upon  the  table,  and  another 
which  had  been  in  use  for  a  month  is  also  shown.  The 
deposit  formed  in  the  feed  pipes  during  this  period  was 
much  thicker  than  it  is  upon  the  clacks. 

In  order  to  determine  whether  the  formation  of  this 
deposit  was  a  property  ot  tin.'  clear  softened  water  free 
from  any  trace  of  suspended  matter,  some  of  the  water  was 
filtered,  ami  the  clear,  bright  water  was  heated  for  some 
time  to  nearly  200  F.  in  a  closed  glass  flask.  Nothing 
appeared  to  separate  at  first,  but  on  shaking  the  water  round 
in  the  flask,  an  exceedingly  thin  tilm  peeled  off  the  interior 
and  broke  up  into  little  eoi!s  which  floated  about  in  the 
water.  These  films  contained  both  CaO  and  MgO.  The 
cause  of  the  deposit  was  now  apparent  ;  the  water,  softened 
in  the  cold,  gave  a  slight  further  precipitate  on  heating, 
and  this,  though  only  trifling  in  amount,  was  quite  enough 


to  account  for  the  observed  effects.  The  four  boilers  using 
softened  water  are  all  supplied  by  one  exhaust  injector,  and 
through  this  injector  and  the  feed  pipes  about  20.000 
gallons  of  water  pass  in  one  day.  If  each  gallon  of  water 
were  to  deposit  in  the  hot  injector  and  pipes  only  one-third 
of  a  grain  of  solid  matter,  the  total  deposited  in  one  day 
would  amount  to  nearly  1  lh.  The  proportion  which 
actually  adheres  to  the  pipes  must  be  less  than  this.  The 
experiment  was  afterwards  made  of  passing  a  little  CO.,  into 
another  quantity  of  the  water  before  heating  it  in  the  flask, 
and  this  was  found  to  prevent  further  precipitation.  The 
remedy  therefore  lay  in  carbonating  the  softened  water. 
Having  obtained  permission  to  make  the  experiment,  between 
the  softening  tanks  and  the  small  donkey  pump,  which  at 
present  lifts  the  softened  water  into  a  small  storage  tank, 
we  interposed  a  siphon  pipe,  the  upper  bend  of  which  is 
elevated  a  few  feet  above  high-water  level  in  the  softening 
tank.  Entering  the  bend  at  the  top  of  the  siphon  pipe 
a  small  branch  pipe  was  fixed,  communicating  with  a 
scrubber,  and  from  the  scrubber  a  pipe  was  carried  into  the 
chimney-stack.  The  chimney  gases  were  thus  aspirated 
through  the  scrubber  into  the  descending  column  of  water, 
and  after  passing  through  the  pump  the  residual  gases 
escape  into  the  air  from  the  end  of  the  discharge  pipe  above 
the  storage  tank.  The  injector  and  feed  pipes  having  been 
cleaned  (an  unnecessary  proceeding,  for  we  find  the 
carbonated  water  soon  cleans  them)  the  carbonated  water  was 
used  for  a  few  weeks,  and  then  the  clack  boxes  were  opened 
and  examined,  with  the  result  that  not  a  trace  of  deposit 
was  found.  But  a  longer  trial  was  required,  and  as  the 
smoke  in  the  chimney  gases  gave  trouble,  the  pipe  was 
removed  from  the  chimney  and  was  made  to  draw  the 
products  of  combustion  from  a  Bunsen  gas  flame  instead.  A 
lengthened  trial  has  proved  that  the  process  is  completely 
successful  and  involves  very  iittle  extra  expense  or  trouble. 
A  clack  is  exhibited  which  was  taken  out  after  four  months' 
immersion  in  the  hot  carbonated  water,  and  which  is  as  free 
from  deposit  as  the  day  it  was  put  in.  To  use  coal-gas, 
except  for  purposes  of  experiment,  would  of  course  be  too 
expensive,  and  in  the  plant  now  being  completed  at  Derby 
smokeless  gases  from  a  coke  stove  will  be  used.  These  will 
be  pumped  into  the  main  which  conveys  the  softened  water 
into  the  storage  tank,  in  definite  proportion,  so  as  to 
impregnate  the  softened  water  with  just  enough  CO.,  to 
produce  an  excess.  If  the  quantity  used  amount  to  3  grains 
per  gallon,  the  volume  of  gas  required  for  10,000  gallons  will 
he  yielded  by  the  complete  combustion  of  only  1*3  lb.  of 
coke  containing  90  per  cent,  of  carbon,  and  the  cost  will  of 
course  be  quite  insignificant.  The  gases  will  not  he 
scrubbed,  as  there  is  no  need  to  do  so.  For  if  the  coke 
used  contain  2  per  cent,  of  sulphur,  if  all  this  sulphur  were 
to  be  oxidised  to  H.;S04,  the  quantity  of  H2S04  per  gallon 
of  water  would  amount  to  only  0(155  grain,  and  as  the 
softened  water  of  3  degrees  hardness  contains  fully  fifty- 
times  as  much  alkali  as  is  required  to  neutralise  this  amount 
of  acid,  the  sulphur  in  the  coke  cannot  possibly  do  any  harm 
whatever.  Xo  difference  is  perceptible  in  the  condition  of  the 
boilers  since  the  carbonating  of  the  softened  water  was 
commenced.  Not  only  is  the  softened  water  after  carbona- 
ting in  this  simple  and  inexpensive  manner  more  suitable 
in  every  way  for  feeding  boilers,  but  it  is  better  adapted 
than  uncarbonated  softened  water  for  many  other  purposes, 
such  as  tanning  and  dyeing;  it  will  also  he  more  palatable; 
and  it  will  form  no  deposit  in  town  mains.  It  will,  on  the 
contrary,  have  a  tendency  to  remove  the  deposit  which  has 
formed  in  old  mains,  though  of  course  care  would  have  to 
be  taken  that  the  solvent  action  of  the  carbonated  water  does 
not  extend  to  the  iron  of  the  mains  themselves.  Lt  would 
be  easy  to  avoid  this,  as  the  proportion  of  C02  which  is  put 
into  the  softened  water  admits  of  easy  adjustment. 

A  number  of  experiments  have  been  made  with  the 
object  of  investigating  the  behaviour  of  dilute  solutions  of 
magnesium  carbonate  towards  lime.  A  strong  solution  of 
magnesium  bicarbonate  was  prepared  by  suspending 
washed  magnesia  in  distilled  water,  passing  C02  for  some 
tune,  and  filtering.     10  cc.of  the  clear  solution  contained: — 

Grin. 

HgO  (by  alkalimetry) 0-048!)  i  =2  COj  0-1070  grm.) 

Ml'O  (by  precipitation) 0  0509 

0O2  (by  absorption  and  weighing)  0*10:54 
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\. scording  to  the  alkalimetric  result,  the   solution  con- 

t .1   700   grains    per   pall f    MgCO,       30 

dilated  with  distilled  water  to  I, volumes  made  a  solution 

c  DtainiDfE  21'5  grains   per  galh I   Mg<  0  .  and  this  was 

,    the  experiments.      The  amount  ntained 

in  the  distilled  water  used  for  diluting  being  known,  it  was 
,.,-n  to  calculate  the  exacl  volume  of  lime-water  needed  for 
the  reaction — 

Mg(OH)j-t  H.0 

■|lir, .  experiments   were   made,   and   in  each 

Lautity  with  the  equivalent  propon 
lime,  six  quantities  were  mixed  with  decreasing  volumes  of 
lime-water,  and  -i\  with  increasing  volumes.  The  solutions 
wtTc  mixed  in  small  flasks,  closed  by  rubber  stoppers, 
agitated  al  intervals  during  the  tir-t  hall  hour,  and  then 
allowed  to  stand  overnight  al  the  temperature  of  the  labora- 
tory, those  in  Scries  :i  being  left  for  exactly  -I  hours  at  a 
temperature  "t  52  62  !•'.  70  cc.  of  each  clear  solution 
rics  I  and  'J  after  filtration;  in  Scries  3  without 
filtration)  were  titrated  bj  a  standard  acidofauch  :i  strength 
,l,;l,  i  ,.,..  iri.ni  grm.  CaCOj.  The  resuffe  obtained  are 
in  the  following  table  : — 


Magnesium  Bii  lrhonate  Bolutiok 

1.1  Ml    W  \  i  I  B 


■BEi  ■  i-i"i  urn   BV 


unite 
ll.li.l.  -Hi''  >>r 
ElC    Ml 


Alkalinity  ol  ti"-  Softened  Water  calculated 
■  iCO, 


used. 

Series  I. 

- 

:;  0 

(Jniins  per  Cull. 

G 

rains  perGall. 

G 

ains  per  i< 

1.-  a 

51 

i  o 

.VI 

.".  ■  7 .'. 

17". 

i   . 

.    1 

i  .. 

".'■; 

1*115 

■TI 

S*7 

1 '  .*..". 

:il 

.    0*0 

1*0 

n:. 

1  D 

IT 

.-,•;! 

1     ffl 

I]  ■• 

5*55 

9*8 

-    1  •  8 

c'.-;:. 

11*55 

.    j-u 

D"7 

»*0 

11'.' 

0'  1 

11*0 

then  observed  that  the  321  cc.  and  the  :< ."> 4  cc.  quantities 
were  l>riulit .  whereas  the  :*S7  cc.  quantity  was  opalescent  in 
appearance. 

Alter  the  •!")4  cc.  quantity,  /  < ..  the  quantity  containing 
the  theoretical  equivalent  of  CaO,  had  stood  altogether  for 
22  hours,  about  half  the  clear  water  was  transferred  to  ■ 
silver  bottle,  tigbtlj  closed  with  a  rubber  stopper,  and  heated 

for  two  hours  in  a  water-bath  at  170   1-       ' c.  of  the 

remainder  of  the  clear  water  were  used  for  estimation  of 
i  at  I  and  MgO.  At  the  end  of  the  two  hours  the  silver  bottle 
was  placed  in  cold  water,  and,  when  cold,  the  contents  were 
tiltered.  and  500  co.  of  the  filtrate  were  used  for  estimation  of 
(  ;ii  i  and  Mgt  i  The 821  cc. quantity  was  treated  in  precisely 
the  same  manner,  except  that  it  was  allowed  to  stand  for  :»> 
hours  before  being  proceeded  with.  The  387  cc.  quantity, 
I...  the  quantity  containing  anexcessof  lime  was,  as  already 

stated,  opalescent.      When   an    attempt  w.is  made  to  filter  it, 

it  was  observed  that  the  solution  at  firsl  passed  through 
opalescent,  bul  after  n  short  time  it  began  to  come  through 
bright,  and  at  the  same  time  the  filtration  became  extreme)} 
slow,  and  it  could  be  plainly  seen  that  this  was  oaused  by  ■ 
separation  of  what  looked  like  magnesia  from  the  water 
before  it  passed  through  the  paper.  The  experiment  was 
subsequently  started  afresh  and  the  same  opalescent  tluid 
was  again  obtained  <  In  this  nocasion  the  flask  was  allowed 
to  stand  for  lit',  hours,  and  -nil  the  opalescence  persisted. 
The  contents  were  therefore  treated  a-  follow-:  About  half 
tlie  opalescent  liquid  (which  was  quite  free  from  visible 
particles)  was  carefully  siphoned  off  and  was  heated  in  a 
closed  silver  bottle  for  three  boars  at  l  Tn   P.  with  occasional 

agitation.  The  bottle  and  it-  content-  were  then  DOOled, 
and  the  content-  were  poured  into  :i  ll;i-k  and  corked  up. 
The  liquid  still  retained  it-  opalt  -cent  appearance,  hut  a 
ven   -mall    precipitate   was    now   visible    in    it,  anil   this    was 

allowed  to  settle,  which  took  a  long  time.  Altogether,  this 
solution,  which  had  hecii  heated  and  cooled,  stood  tor  four 
days  in  the  closed  flask  and  still  the  opalescence  persisted, 
ami  only  the  traces  of   precipitate  separated  bj    heat   had 

settled  to  the  bottom.      c  of  the  opalescent  tluid  were 

siphoned  off  without  disturbing  the  precipitate,  and  the  (  ii  i 
and  MgO  were  determined.  500  cc  of  the  original 
opalescent  liquid,  which  had  not  been  heated,  were  also 
treated  to  separate  the  CaO  and  MgO.  Unfortunately  the 
MgO  estimation  in  this  quantity  was  lost.  Tie  results  of 
the  tin xperiments  were  a-  Follow.  : 

MtoNERii'M   Bicarbonate  Solution  pbkcipitatm    bi 

I.I  Ml  -YV  M  I  l: 


figures  exhibit   considerable  discrepancies,  which 

are  not  attributable  to  errors  of  observation,  and  they  -how 

that  when  the  linn-  i-  used    in    excess   the   results    ate  more 

uncertain  than  when  it  i-  used   in  insufficient  proportion  to 

ite  all  the  iii 

Homo  "t  thi  itc  ti ach  experiment  in  Serie-  1 

w.i-  plnocd  in  a  i  losed  tube,  and  heated  in  a  water  bath  at 
l7o  I  A  -light  further  precipitation  took  place 
tost  tube,  and  .t  w.i-  therefore  concluded  that  the  deposit 
which  takes  place  in  the  feed  pipes  ..t  steam  boilers  using 
softened  water  cannot  he  prevented  bj  altering  the  propor- 
tion ol  lune  used  m  -olt>  nine. 

Iii  ordci   to  investigate  r.    exuctl*  the  precipitation  ol 

ii  l<\  lime,  it   was  decided  to  repeat  three  ol   these 
experiments    with    larger   quantities  irdingly,    three 

separate  litres  "i  th,  diluted  Mgt  i  i   solution  w<  i.   placed  in 
flasks,  ami  were  mixed  with  the  following  volumes  ol  lime* 
a     known    -n.  ngth,   rii     -321  i  it  cc,    and 

ih.  -.  volumes  n  po  senting  respi  .in.  Ij  ..  deficiency 
.a  i  at )  amounting  to  2 *  I  grain-  per  gallon,  the  th< 
proportion  ol    Cat),  and  mi  excess  ol  CuO  nmountiiii*  to 
■  ■  i  in.-   p.  i   f  iii. -ii      I  In    flasks    ■  i   with  rubber 

stoppers  ami  shaken  at   Intervals  lor  .,  -hurt  limi  ,  tl  fl 

till   next    morning.      The  precipitin.  , 


V'olumo  of 

1, ...'. 

1    000  ..-. 

MMM 

MfcCO]  s 

Volume  <'i  Lime 

IL'I  .  B, 

m  cc  * 

WmI<T. 

lli.   fcllxed 

4*1  i:r-.  pel  sail 

Tl 

e  theoretical 

'J^-r-.  DOT  Rail.  ".' 

Sol  ul  Lous 

-t —  than 

a 

ui\  alents  of 

1  III  I  III. .11  ll 

itatn 

the  qimiitity 

i  uii.l  r.ii. 

the  quantity 

.  .|.il\:i|.lil    1.. 

III.  1  . 1 

the  i  i  ■ 

Analysis       utter 

i.i ...ii  in 

Grains. 

Grains. 

Grains, 

the  cold      iii' 

lui 

*•«*! 

1*16 

MgO 

r  in 

II'.'.S 

1 

Analysis       after 

li.atuis-ti.lTli  F. 

1, ruins. 

Grains. 

l  .run-. 

I    ,i  l 

ii;.:. 

n  M 

■.'Hi 

U  -i  i 

1   13 

II    II 

,r;a 

L"  7 1 

.'1    -1 

*    \  .lilT.nnl  v  hiii.  .ii  ••!  litni'  WlW  )U 

lli.   pc null  cti   thin   third   experiment  i-  remarkable.     The 

i    0  uhIIj    i  "  ■'  nt,  calculated  on   the  f<>f:il  volume  "i 

solution  (1.405  cc   t  nraounted  to  7   .: I  praina  pcrgalli 
oi  tin-  7  *j:t  l' mi  ii-.  / . ..  practically  the  whole  of   it,  failed  fa 
precipitate, beiiuf  In  1.1  up,  nol  u*  carbonate  hul  ;i-  li\tln  vide, 
imd  Forming  with  the  *  ■  ■    fn  ■  water  tin-  peculiar  opalt  -.  >  nl 
liquid.     We  appeal  to  have  in  thew  experiments  :\  complete 
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explanation  of  the  discrepant  statements  which  have  appeared 
as  to  the  possibility  ol  softening  magnesia-hard  waters  by 
(.'link's  proeess.  So  long  as  the  lime-water  is  used  with 
care,  avoiding  the  least  excess,  keeping  the  quantity 
lather  less  than  that  necessary  to  combine  with  all  the 
(.'().„  the  Mg(OH).,  tails  at  first  as  a  flocculent  precipitate 
with  the  CaC(  >,,  and  then  they  crystallise  together,  forming 
a  coarsely  crystalline  precipitate  which  settles  well,  and  a 
bright  softened  water  which  filters  easily.  But  if  the  lime 
be  used  in  excess,  sometimes  when  the  exact  equivalent 
quantity  is  used,  there  is  a  tendency  for  a  part  or  a  whole  j 
of  the  Mg(OH)n  to  remain  iu  a  peculiar  colloid  condition,  i 
whilst  the  CaC( ):,  assumes  the  form  of  a  very  tine  crystalline 
precipitate  which  sometimes  settles  very  slowly.  When  an 
attempt  is  made  to  filter  the  water  iu  this  condition,  it  at 
first  passes  through  the  filters, hut  soon  the  magnesia  begins 
to  separate  upon  the  filters  in  a  form  which  rapidly  clogs 
them  and  makes  them  useless.  We  do  not  doubt  that  the 
softening  of  magnesia-hard  waters  by  means  of  lime,  or 
sodium  carbonate  and  lime,  can  be  satisfactorily  and 
economically  carried  out  in  the  form  of  plant  designed  | 
by  us,  and  the  hardness  brought  down  to  4  or  5  degrees. 

It  seemed  desirable  to  ascertain  to  what  extent  the 
solubility  of  magnesia  or  magnesium  carbonate  in  water 
is  influenced  by  the  presence  of  such  sodium  salts  as 
occur  in  softened  water.  Five  equal  volumes  of  the  dilute 
MgC03  solution  were  therefore  placed  in  separate  flasks, 
and  each  was  precipitated  by  the  addition  of  the  same 
calculated  volume  of  lime-water.  In  one  experiment  the 
Mg('(l;t  solution  was  used  pure  ;  iu  a  second,  sodium 
sulphate  was  dissolved  in  the  MgCOa  solution  in  such 
quantity  that  after  the  lime-water  was  added  there  would 
be  100  grains  per  gallon  of  Na.:S(  >4 ;  in  the  third  experiment 
NaCl,  and  in  the  fourth  NaXO;(,  were  used  in  the  same 
proportion;  whilst  iu  the  fifih  experiment  all  three  sodium 
salts  were  added.  After  allowing  the  mixed  solutions  to 
stand  for  24  hours,  70  cc.  of  each  clear  softened  water  was 
titrated.     The  results  obtained  were  as  follows: — 


Sodium  Salts  in  the 
Softened  Water. 


Alkalinity  ef  the  Softened  "Water 
(Calculated  to  CaC(J3). 


Grains 

per  Gallon. 
4-l> 

2.  XnjSi »,,  Inn  grains  per  gallon  . 

4-s:, 

3.  NaCl,  100  grains  per  gallon  ... 

1*0 

i.  XaXO;;.  100  grains  per  gallon. . 

4-0 

.",.  Xa,S(>„  into 

NaCl,  100      ;  grainsper  gallon 

5-2 

NaXU,,  HI    J 

From  these  results  it  appears  that  the  influence  of 
sodium  salts  is  inappreciable,  except  in  the  case  of  the 
sulphate,  and  even  in  this  enss  the  solubility  is  only  iuereased 
to  (he  extent  of  about  1  degree  of  alkalinity. 

Filially,  to  test  the  conclusions  arrived  at,  an  artificial 
magnesia  bard  water  was  prepared,  containing  in  1  litre  : — 

30*0  cc.  cf  the  strong  BIgCOs  solution. 
0'00'J  grtn.  of  gypsum. 
IT,'  grin,  of  NajSOt.10  H20. 
n-71 1  grm.  of  NaCl. 
ii- in  grm. ol  XaNOj 

The  analysis  of  this  water  stated  in  the  usual  maune 
would  be  about  as  follows  : — 

Grains  per  Galllon. 
CaCOj 25-5 

I 'ISO, 15-3 

M-'Sil, 80-7 

\  i  Ml 50-0 

Xa'l .".nil 

NaNOs 100 

181"S 


The  water  was  first  of  all  analysed  by  determining  the 
alkalinity,  the  CaO,  and  the  MgO.  Some  of  the  water  was 
then  boiled  very  rapidly  for  one  hour  iu  a  silver  beaker,  the 
volume  being  maintained  by  additions  of  distilled  water 
kept  boiling  in  a  silver  bottle.  After  filtering,  cooling, 
and  making  the  boiled  water  up  to  the  original  volume, 
the  alkalinity,  the  CaO,  and  the  MgO  were  again  deter- 
mined. Some  of  the  water  was  then  softened  by 
adding  to  it. 

(1.)  As  much  NaXOj,  dissolved  in  a  little  water,  as  was 
equivalent  to  the  total  CaO  +  MgO,  deducting  as  much 
as  was  equivalent  to  the  total  alkalinity  of  the  original 
water. 

(2.)  As  much  lime  water  as  was  necessary  to  give  a  pale 
straw  colouratiou  with  silver  nitrate,  increased  by  as  much 
as  was  equivalent  to  the  total  Mg(  >. 

Altogether,  500  cc.  of  the  hard  water  were  taken,  and 
there  was  added  0'29  grm.  of  pure  N'-c.C'O,  dissolved 
in  a  little  water,  and  then  192  cc.  of  lime-water  (1  cc.  = 
0001167  grm.  CaO).  The  precipitate  was  at  first  very 
voluminous,  but  it  quickly  became  coarsely  crystalline 
and  settled  nicely.  The  clear  softened  water  after  standing 
over  night  was  analysed  for  alkalinity,  Ca( ),  and  Mg(  >. 
All  the  results  obtaiued  are  arranged  in  the  following 
table  :  — 

Experiments  with  Macnesia-Hikd  Artificial  Water. 


Original 
Water. 


After  Afler 

Boiling.     Softening 


20  SG 

8-40 

C57 

Alkalinity  (  =  grains  | 
CaCOj), 

3r  gallon 

tins 
•Jli'lt.", 

U'87 

17(1 

II- Mi 
3-110 

Calculate!    httrilnoss 
per  gallon  CiC03). 

(=  grains 

.. 

4- (11 

DlSCUSSIOiN. 

Mr.  C.  G.  Cresswell  was  much  interested  by  the  fact 
that  although  the  authors  had  added  their  chemicals  both 
separately  and  in  combination,  very  little  difference  was 
shown  in  the  results  produced.  It  was  to  be  noted,  how- 
ever, that  the  authors  were  not  dealing  with  a  sewage,  hut 
with  water,  and  therefore  the  results  should  not  differ 
materially.  He  would  be  glad  to  know  whether  the 
organic  constituents  of  the  water  had  been  determined 
after  treatment  by  the  reagents  together  and  separately, 
and  if  so,  whether  they  differed  as  much  as  might  be 
expected.  People  were  in  the  habit  of  ridiculing  Maignen's 
statements  that  water  was  purified  and  softened  by  the 
simultaneous  use  of  soda,  lime,  and  alumina ;  but  the 
results  brought  forward  by  Messrs.  Archbutt  and  Deeley 
showed  that  as  regarded  softening,  the  effects  were  not 
very  different  from  those  claimed  by  Maignen,  and  that 
the  object  of  employing  alumina  was  not  to  make  a  lake 
of  organic  bodies,  but  to  bring  down  the  inorganic- 
constituents. 

Mr.  A.  H.  Allen  wished  to  know  what  the  authors 
understood  by  the  term  "  calculated  hardness."  He  hoped 
that  they  meant  the  amount  of  lime  and  magnesia  cal- 
culated into  their  chemical  equivalents  of  carbonate  of 
calcium,  and  not  according  to  any  fancied  hardening  power 
possessed  by  magnesia  as  distinguished  from  lime.  The 
term  seemed  to  him  to  be  obscure  ;  because  "  hardness  " 
varied  in  an  erratic  manner,  and  one  could  not  predict  what 
the  hardness  of  a  sample  of  water  would  be  merely  from 
the  amount  of  lime  and  magnesia  it  contained.  Secondly, 
he  was  not  sure  whether  he  had  rightly  understood 
Mr.  Archbutt  as  to  the  method  employed  in  preparing 
bicarbonate  of  magnesium  by  passing  carbon  dioxide 
through  water  containing  magnesia  in  suspension. 

Mr.  Archbitt  :  The  current  of  gas  was  continued  until  a 
good  deal  of  the  magnesia  was  dissolved,  but  not  quite  all. 
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Mr.  Allen,  continuing,  said  tbat  under  those  circum- 
stances the  author*  would  do  doubt  expect  to  obtain  no 
--  <>f  carbonic  acid,  and  he  would  like  to  know  whether 
that  warrantable  expectation  had  been  Fulfilled.  He  had 
made  some  experiments  on  the  similar  question  of  the 
solubility  of  carbonate  of  calcium  in  carbonic  acid  water 
with  a  view  to  ascertain  it  there  was  any  foundation  for  the 
statement  that  a  bicarbonate  of  calcium  exists.  For  his 
part,  be  doubted  the  existence  of  any  such  thing.  That 
calcium  carbonate  dissolved  in  carbonic  acid  water  was 
t  ;  but  that  the  additional  amount  of  carbonic  acid 
required  for  it-  solution  was  equal  to  the  carbonic  acid 
combined  with  the  lime  was,  he  thought,  very  questionable. 
At  any  rate,  his  own  experiments  had  failed  to  convince 
him  of  any   - 1 1«- 1  •  relationship.     If  any  excess  of  carbonic 

acid  was  m  the  authors'  magnesia  soluti notwithstanding 

their  caution  in  leaving  some  magnesia  undissolved,  it 
might  throw  tin  ir  subsequent  calculations  wrong.  He 
hoped  that  the  authors  bad  foreseen  that  danger  and 
provided  against  it  The  paper  had  thrown  new  light  on  a 
somewhat  obscure  subject,  and  it  was  fcrj  satisfactory  to 
find  that  tin-  authors  bad  attained  so  mncl  Bttccess  bj  a 
proper  and  scientific  use  of  thru  reagents. 

.Mr.  W.  Thorp  was  surprised  to  hear  the  authors  state 
that  the  lime  method  of  purification  was  not  adapted  for 
the  treatment  ol  river  waters.  The  authors  had  quoted 
Homersham  to  that  effect;  but  he  Fancied  thai  they  must 
have  quoted  him  without  the  accompanying  qualifications; 
although  there  could  !»■  no  doubl  that  clear  spring 
waters  were  most  suitable,  Mill  he  was  nnder  the  impression 
that  river  waters  bad  been  successfully  treated  bj  thai 
method.  He  bad  had  no  experience  ol  the  particular  water 
referred  t...  but  looking  at  the  figures  before  them  be 
hardly  thought  it  deserved  the  title  of  "a  filthy  water." 
The  hardness  did  not  Beem  to  be  considerable,  and  there 
were  no  figures  indicating  n  large  amount  of  pollution  For  a 
river  water.  He  bad  nol  quite  caught  the  Dames  of  all 
the  chemicals  employed,  and   would  like  to  know  if  there 

were  anj  -ti N >i i< !■  —  an g  them,  For  the  quantity  of  sodium 

chloride  in   the  samples   was  greater  after  treatment  than 

nlrs*  this  was  dne  to  treatment  bj  b  chloride, 

he  did  nol  Bee  where  it  could  come  From.     The  mechanical 

tsments  were  verj  ingenious,  and  there  were  onlj  two 
questions  which  be  wished  to  put  respecting  them.  First, 
wac  tin  "will"  reallj  necessarj  E  He  thought  that  the 
water  would  find  it-  waj  to  the  inlel  of  the  trajector 
without  the  use  o  —  walls  ol   the  well  itself.     In 

seemed  to  him  that  the  walls  of  the  well  rather 
represented  the  first  ideas  of  the  design,  and  might  be 
discarded.      Secondly,   had    the   authors    considered    and 

lined  the  expense  ol  th<  blowei  ?  Probablj  they 
bad,  but  man)  people  though)  thai  the  blowing  of  air 
through  watci  was  a  verj  simple  matter,  forgetting  that 
the  work  to  be  done  was  precisely  that  of  pumping  an 
ii:intii\  ol  water  to  a  height  corresponding  to  the 
depth  to  which  the  air  bad  to  be  blown  in.  It  the  air  had 
to  hi-  blown  in.  Bay,  10  Ft.,  the  work  was  equivalent  to 
lifting  an  equal  volume  of  water  10  it.  It  was  obvious 
that  that  might  run  away  with  a  greal  deal  ol  power. 

Mr.  K  II.  II  mm  wo  agreed  with  tin-  previous  spca] 
congratulating  the  authors,  and  wished  to  observe  that  the 
difficulties  they  had  spoken  of  were  always  Found  in  soften- 
ing waters  containing  magnesium  salts,  \ii.  i  Hi.  addition 
of  lime-water  in  even  less  than  the  proper  proportion,  a 
further    pro  red,  bul    nol    until   from    12  to 

U  hours  after  tin  watei  had  passed  through  the 
Filter.     Then  a  distinct  crystalline  sediment  was  found  at 

the  bottom  ol  the  vessel nsistingoi  a  Diagncsiura  -alt,  ami 

the  water  was  soft   I  two  degrees,     h  seemed  to 

him  that  the  whole  question  must  be  looked  at  from  n 
din*i  rent  point  ol  riew.     It  was  nil  very  ""11  to  nave  tank- 

holding   L'ti. noii   gallon*,   and    all   tl thei    arrangements 

described   bj   the  ami Hut    ■ 

users  |ai'  theit    boilei -   ir  lined   spai  ■  -     ■■ ' 

n om   either  for  tank-   ot    softening   apparatus.     I'nless 

users  of  steam  therefore  dcpnrtpd  from   their  present  plan-, 

tin-  soluti f  tin-  quustiou  w I  have  t.>  I,, 

i    u.i-    arrived   at  i   in  a  totalh   different    h  a       I  he 


water  would  have  to  he  created  inside  the  boilers,  with 
arrangements  devised  by  tin-  engineer  in  conjunction  with 
thechemist  An  apparatus  on  those  lines  called  the  Carroll 
boiler  water  purifier  hail  recently  been  trieil  in  l. on, ion.  ami 
he  would  like  to  know  whether  Mr.  Arehtmtt  hail  hail  any 
experience  of  it.  The  inlet  of  the  feed  water  was  -o  arranged 
that  it  passed  along  the  -team  space  of  the  boiler  from  front 
to  back.  Pari  of  the  inlet  pipe  was  cut  away  so  as  to  form 
a  channel.  The  water  in  it-  passage  became  heated  to  the 
temperature  of  the  -team.  If  the  working  pressure  was 
between  50  ami  601b.  to  the  square  inch,  the  heat  was 
sufficient  to  deposit  the  whole  of  the  calcium  sulphate  and 
carbonate,  ami  magnesium  carbonate  in  the  front  portion  of 
tin-  tube  to  he  removed  by  blowing  off,  ami  the  water  then 
Sowed  into  the  boiler  minus  those  salts.  Tin  apparatus 
answered  well,  and  the  only  drawback  was  the  possibility 
with  very  hard  water,  that  when  pumping,  a  little  of  the 
sediment  might  he  carried  forward  and  deposited  in  the  tubes, 
hut  this  would  not  he  sufficient  to  cause  a  haul  scale,  ami 
could  he  -wept  out.  [f  this  trifling  defect  could  be  remedied, 
the  apparatus  would,  he  thought,  he  almost  perfect  tor 
Boftening  water  for  boiler  purposes, 

Mr.  11    V..  K.  NntliMs   hail  heard    many  papers  on   the 

present  subject,  but  none  bo  logically  worked  out  as  this  one. 
Mr.  Thorp  was  quite  right  in  -a_\iu_'  that  (lark's  process,  "r 
modifications  ol  it,  had  been  extensively  applied  to  the 
purificatioD  "f  river  water.  Along  the  Thames  many 
manufacturers  hail  theit  effluent  purified  l»\  one  or  other  of 
the  form-  of  apparatus  used  in  connexion  with  that  pi 
The  difficulty  was  that  the  water  varied  from  hour  to  hour, 
ami  -o  necessitated  eon-taut  appeals  to  the  laboratory  to 
ascertain  the  right  quantity  of  reagents  to  he  used.  Quite 
recently,  two  -ample-  of  water  before  ami  after  purification 
«,t,  -mi  to  him  From  the  neighbourhood  of  Hammersmith, 
ami  hi-  opinion  was  asked  on  the  merits  of  the  purification 
effected,  The  tir-t  step  he  took  "a-  to  determine  the 
chlorine  in  each  sample,  ami  the  re-ult  was  that  he  found 
considerably  more  in  the  sample  "  after  purification  "  than 

in  ihe  other.     These  samples  were  taken  in  g 1  faith,  and 

were  honestly  intended  to  represent  the  effect  of  the  j 
hut  as  a  matter  of  fact  they  represented  two  different  states 
of  the  tide,  or  different  conditions  of  the  water.  With 
regard  to  the  precipitation  of  magnesia,  he  hail  found  in 
th,  eaih  experiments  in  connexion  with  the  Porter-Clark 
process  that  it  was  impossible  to  purifj  water  oontaining 
much  magnesia  to  the  full  extent  by  the  addition  of  the 
calculated  quantity  of  lime.  1 ause  the  precipitate  took  ■ 

lone  tune  to    come    clown,  and    the  water  wa-   quite  untilter- 

ahle.  Hut  h\  reducing  the  hardness  to  about  B  degrees  only 
instead  of  a  possible  I,  a  crystalline  precipitate  was  produced 

containing   msiderahle    quantity   of   magnesia,    results 

winch  the  present  author-  had  confirmed  by  their  experi- 
ments, He  supposed  that  the  authors  would  not  recommend 
the  use  of  aluminium  sulphate  except  for  water-  oontaining 
Bocculent  impurities.  It-  use  in  othei  cases  appeared  to 
him  to  he  a  wa-te   of   chemicals,   a-   it    required  a   large 

quantity  of  SOda  01     linn    ami    produced    a    precipitate  which 

added  to  the  bulk  to  be  dealt  with.  He  would  like  to  know 
the  tnm-  required  t"  deposit  the  precipitate  in  the  apparatus 
notice  a-  compared  with  the  Stanhope  filter.  From 
In-  own  experience  he  would  expect  thai  the  rate  of 
precipitation   in  such  a  tank  a-  that  before  them  would  he 

abOUl    'wo  I,  el    an   horn 

Mr.  Aiic  nut  iilt  wa-  '.is  per  cent.  In  30  minutes  in  one 

Mr.    \rwi\Mc-.  , tinuing,    -aid  that   showed    that   the 

stirring  up  of  the  material-  had  a  \,  i\  ndvantagoou 

111-    own    experience    wa-    that     with    tank-    of    :.» I    ft.    cuhe. 

using  lime  nlo  i"  hours  was   required   loi    settling 

out.    and    a    somewhat    shorter    tune    if    soda   was   u-ed    in 
ii        It    the    author-    hail    gol    the     -am,-    results    in  80 

that  was  a  great  advance,  ami  seemed  to  him  tec 
complete  U  an-ucr  Mr.  Harland's  criticism  a-  to  the  amonnf 

required,  He  did  not  al  all  agree  with  the  idea  of 
purifying  water  inside  the  boiler.  Mam  such  plan-  lad 
been  tried,  hut  they  always  failed.  It  was  rrom  all  points 
,,f  view  better  to  clean  the  watet  before  it  entered  thi 
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He  had  seen  Mr.  Archbutt's  apparatus  at  work  during  the 
Society's  recent  visit  to  Nottingham,  and  was  very  pleased 
with  it.  The  inventors  could  hardly  claim  that  it  introduced 
any  startling  novelty  ;  but  they  had  brought  together  a 
number  of  appliances  which,  combined  with  chemical  skill, 
bid  fair  to  make  the  process  tnke  the  place  of  many  of  those 
at  present  in  use. 

Mr.  W.  Lawrence  inquired  as  to  what   temperature   the 

water  was  raised  to  by  the  treatment.  It  was  obvious,  he 
thought,  that  the  precipitation  was  caused  either  by  the 
agitation  or  the  steam,  and  he  would  like  to  know  which. 

Mr.  Archbutt  :    The  water  is  raised  3°  F.  in  temperature 
hy  the  process. 

Mr.  L.  Archbutt,  in  reply,  said:  Mr.  Cresswell  has 
asked  about  the  organic  composition  of  the  water  when  the 
chemicals  are  added  together  and  separately.  I  have  not 
gone  iDto  that  question.  An  organic  analysis  was  made 
because  it  was  thought  that  it  might  interest  some  of  the 
members.  But  I  have  no  reason  to  suppose  that  the 
composition  would  be  very  different  whichever  way 
the  chemicals  were  used.  I  do  not  know  why  chemists 
should  suppose  that  the  chemicals  mixed  together  soften 
the  water  less  than  when  they  are  added  separately.  The 
only  difference  is  that  you  produce  so  much  caustic  soda 
instead  of  so  much  lime  and  sodium  carbonate  ;  but  the 
final  results  are  just  the  same.  Maignen  says  that  the 
reagents  do  not  interfere  with  one  another  ;  but  1  think 
that  if  he  made  an  analysis  he  would  alter  his  opinion.  I 
think  that  why  we  get  better  results  with  mixed  chemicals, 
when  we  do  not  stir  the  mud,  is  because  we  then  put  into 
tin-  water  large  particles  of  calcium  carbonate,  which  has 
somewhat  the  same  result  as  stirring  up  the  mud  from  the 
bottom.  I  am  glad  Mr.  Allen  asked  about  the  "  calculated 
hardness."  The  results  were  got  by  calculating  the  CaC03 
equivalent  to  the  total  CaO  ami  the  total  MgO  and  adding 
the  figures  together :  that  plan  does  away  with  the 
uncertainty  of  that  wretched  soap  test  which  I  have  long 
since  abandoned,  and  think  it  is  quite  time  every  other 
chemist  did  the  same.  The  strong  magnesium  bicarbonate 
solution,  as  I  should  have  explained,  was  analysed  for 
magnesia  anil  carbonic  acid,  the  C< ) ,  being  determined  by  I 
absorption,  and  it  came  out  almost  the  exact  equivalent  for  ! 
the  formation  of  the  bicarbonate.  If  we  add  only  enough  j 
lime  to  the  solution  to  combine  with  the  CO..  existing  as 
bicarbonate,  a  large  quantity  of  magnesia  does  not  come  | 
down.  I  am  going  into  that  question  more  fully  later,  hut 
I  think  that  magnesium  carbonate  is  more  soluble  in  water 
free  from  carbonic  acid  than  is  generally  supposed.  I  was 
glad  to  find  from  Mr.  Thorp's  remarks  that  he  approves  of 
the  process  to  a  limited  extent.  I  think  we  are  justified  in 
describing  the  water  as  we  have  done,  not  as  contain- 
ing much  scale-forming  matter,  but  owing  to  the  large 
proportion  of  free  ami  albuminoid  ammonia  and  the  high 
oxygen  absorption,  and  I  know  that  the  water  receives  the 
sewage  of  Derby  a  few  hundred  yaids  above  where  we 
pump  it  out.  With  regard  to  the  sodium  chloride,  the 
increase  is  not  very  great,  aud  is  probably  accounted  for  by 
the  fact  that  we  used  soda  from  the  ammonia-soda  process, 
which,  1  suppose,  contains  a  little  undecomposed  chloride. 
As  to  the  well,  it  is  quite  true  that  this  was  an  expel  inieiital 
plant,  made  before  we  knew  what  results  we  were  going  to 
get,  and  possibly  that  well  may  be  to  some  extent  modified, 
hut  it  could  not  be  dispensed  with  altogether,  as  there 
would  then  be  nothing  to  guide  the  chemicals  into  the  stream 
of  water  produced  by  the  trajector.  With  regaid  to  the 
expense  of  the  blower.  I  would  point  out  that  the  steam 
used  by  the  trajector  as  well  as  the  blower  raises  the  tempe- 
rature of  the  water  only  X  F.  It  takes  a  long  time  for  it 
to  cool  down  those  three  degrees,  so  that  the  water  goes  into 
the  boiler  warmer  than  before,  and  therefore  we  must  not 
charge  the  whole  of  the  cost  to  the  softening  process.  But 
if  we  did,  it  would  only  amount  to  one-fifth  of  a  penny  per 
1,000  gallons  ;  and  we  certainly  do  not  expect  to  utilise 
energy  without  paying  for  it.  1  have  bad  no  experience  of 
I  In*  apparatus  mentioned  by  Mr.  Ilailand ;  but  I  would  J. 
point  out  that  in  the  case  of  locomotive  boilers  the  space 
is   limited  for  putting   in   such  a   tube.     And   further,  you 


would  be  practically  introducing  a  condenser  into  the  steam 
space,  and  although  the  fuel  consumption  may  not  be 
increased,  ebullition  would  be  more  violent,  and  the  steam 
produced  he  more  loaded  with  water  particles.  There  are 
many  other  openings  for  softened  water  besides  steam 
boilers.  People  who  use  large  quantities  of  soap  find  it 
very  expensive  to  do  so  with  hard  water.  1  am  much 
obliged  to  Mr.  Newlands  for  his  remarks,  and  am  interested 
to  hear  that  his  experience  with  the  Porter-Clark  process 
confirms  what  I  have  found  in  my  experiments.  I  have 
seen  it  stated  that  the  best  results  were  got  by  using  excess 
of  lime,  which  I  could  not  understand.  It  is  true  that  the 
chemicals  used  in  our  process  are  the  same  as  those 
employed  by  Maignen,  or  rather  that  those  used  by  Maignen 
are  the  same  as  have  been  proposed  years  before:  for  some 
of  the  earlier  patents  mention  almost  every  possible 
chemical,  a  great  number  being  included  in  a  single  patent, 
thus  :  "  barytes  or  its  soluble  salts."  -•  strontia  or  its  soluble 
salts,"  and  so  on.  For  my  own  part,  1  think  that  the  credit 
of  showing  that  magnesia  waters  can  be  softened  without 
the  use  of  caustic  soda,  if  due  to  any  one  in  particular,  is 
really  due  to  Mr.  Wanklvn.  With  regard  to  the  Stanhope 
apparatus,  no  doubt  it  is  very  ingenious,  but  if  we  can  do 
the  same  work  with  a  cheaper  plant  taking  up  no  more 
space,  it  is  for  users  to  decide  which  apparatus  they  will 
pay  for. 


~ — QUOaOOOOnr-t— 


SUPPLEMENTARY  NOTES  ON  THE  CHEMISTRY 

OF  WHISKY. 

HY     U.FRED    H.    ALLEN. 

Ix  my  recent  paper  on  "The  Chemistry  of  Whisky  and 
Allied  Products,"  1  pointed  out  that  the  estimation  of  the 
ethers  from  the  results  of  their  saponification  was  liable  to 
be  affected  by  the  presence  of  bodies  like  aldehyde  and 
furfurol,  which  neutralised  more  or  less  alkali  and  under- 
went a  species  of  saponification.  The  amount  of  alkali 
which  reacts  with  aldehyde  does  not  appear  to  have  been 
determined,  if  indeed  it  is  at  all  constant.  Furfurol,  on  the 
other  hand,  has  been  proved  in  my  laboratory  by  Dr.  A 
Colefax  to  react  with  caustic  alkali  in  spirituous  solution 
in  a  proportion  corresponding  with  the  formula — 

2  C5H40,     +    KHO   =     KC,H:i03      +      C5H602 


Furfurol. 


K-Fyromueate.      Furfuryl  Alcohol. 


As  furfurol  is  always  present  in  pot-still  spirit,  its  presence 
is  liable  to  materially  affect,  in  some  cases,  the  determination 
of  the  ethers  by  the  saponification  process. 

It  has,  however,  been  recently  pointed  out  by  E.  Mobler 
(Compt.  Rend.  112,  53)  that  treatment  with  a  solution  of 
aniline  in  syrupy  phosphoric  acid  renders  the  aldehyde, 
furfurol,  and  bodies  of  similar  constitution  non-volatile, 
without  affecting  the  true  ethers  (ethereal  salts).  A  careful 
examination  of  Mohler's  process  enables  me  to  confirm  his 
statement,  provided  the  spirit  be  boiled  with  the  phosphoric 
aniline  solution  for  at  least  two  hours  under  a  reflux  con- 
denser. 100  cc.  of  the  spirit  is  boiled  with  1  cc.  of  aniline 
and  1  cc.  of  phosphoric  acid  of  45°  B.  (=  1-442  sp.  gr.). 
If  then  distilled,  the  ethers  pass  over  unchanged  with  the 
alcohol,  while  the  aldehydic  bodies  remain  in  the  retort. 
Where  furfurol  is  the  only  aldehydic  body  present,  its 
amount  can  actually  be  estimated  from  the  difference  in  the 
volume  of  standard  alkali  required  for  saponification  before 
and  after  treatment  of  the  spirit  with  the  phosphoric  aniline 
reagent.  According  to  the  formula  already  given,  each 
cubic  centimetre  of  difference  in  the  volume  of  decinormal 
alkali  required  for  saponification  before  and  after  the 
aniline  treatment  represents  0-0192  grm.  of  furfurol. 

In  my  last  paper  I  expressed  doubts  as  to  the  suitability 
of  an  acid  solution  of  potassium  permanganate  for  the 
oxidation  of  alcohols  to  the  corresponding  acids,  especially 
for  the  estimation  of  amylic  alcohol  by  oxidation  to  valeric 
acid.  The  doubts  I  then  expressed  have  since  been  fully- 
confirmed,  as   I  have   proved  the  reagent    in  question  to  he 
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very  unsuitable  for  it-  intended  parpose.  Commercial 
potassium  permanganate  is  liable  to,  and  does,  contain 
notable  trace*  ol  potassium  perchlorate,  ami  no  care  in 
recrystallising  the  aalt  will  remove  this  isomorphous 
impurity.  (  ommercial  permanganate  formerly  contained 
much  more  perchlorate  than  it  does  at  present,  but  that  the 
impurity  i«    -till    to  be  found  i-   evident  from   the  following 

experiments.      A   »| imen  ..f  well-crystallised   potaseinm 

pcrmanganntc  was  dissolved  in  water,  pure  dilute  sulphuric 
acid  add.. I,  and  then  sufficient  oxalic  aeid  to  decolourise 
tin-  liquid.  Addition  of  silver  nitrate  produced  a  hardy 
perceptible  turbidity,  proving  the  absence  of  appreciable 
quantities  of  chlorides.  Some  of  the  same  permanganate 
was  th.n  distilled  with  water  ami  some  of  the  -am.-  sul- 
phuric a.-id  pr.-\  iouslv  U-.-.I,  the  latter  being  added  in  quantity 
insufficient  t..  complete  the  reaction — 

KMnO,    •    II  m>,        KlISi  I,   -   IIMnO,. 

With  considerable  difficulty,  and  by  taking  special  precau- 
tions to  avoid  spitting,  a  colourless  distillate  was  obtained. 

Tin-  had  a  marked  odour,  resembling  t jat  of  one  of  the 
oxides  of  chlorine,  rather  than  chlorine  itself.     It  contained 

no  sulphates,  but  immediately  deeolourised  phenolphthalein, 

rendering  titration  with  this  indicator  impossible.  These 
effects  wen-  obtained  more  strongly  on  adding  a  small 
quantity  of  pure  potassium  perchlorate  to  the  content-  of 
the  retort,  so  that  there  can  be  no  doubt  the  characters  of 
the  distillate  were  due  to  the  presence  of  traces  of  perchloric 
aeid  or  the  products  of  its  decomposition.  Its  presence 
could  scarcely  fail  t..  be  detected  if  the  distillate  from  the 

oxidation     process     wen-    titrated    with     baryta     water    and 

phenolphthalein,  in  the  manner  devised  and  described  by 

me;  hut  if  the  distillate  were  at  once  boiled  with  barium 
carbonate,  and  the  amount  of  valeric  or  other  volatile  organic 
a.-id  deduced  from  the  weight  of  the  barium  -alt  obtained, 
the  results  would  be  very  fallacious.  Curiously  enough, 
perchloric  acid  has  a  combining  weight  of  100' 5,  which 
is   very  clo-i ■  to  that  of  valeric  acid,  102. 

When  chloroform  is  treated  with  acid  permanganate  and 
the  product  of  the  reaction  distilled,  the  distillate  contains 
notable  tract  -  ol  chlorine  compounds.  I  do  not  say  that  it 
]n;,\  nut  be  possible  to  obtain  or  prepare  chloroform  which 
will"  not  yield  these  products,  but  u  chloroform  so  pure  that 
it  cave  DO  seii-ible  i|iiantil\  of  volatile  acid  when  treated 
iin.br    pressure    with    chromic    acid    mixture,    developed   a 

ii  , table  quantity  of  volatile  chlorine  products  when  similarly 
with  an  acid  solution  of  permanganate. 

In    the    course    of    the     numerous    experiments    r nth 

c lucte.l  in  my  laboratory  on   the  determination  of  ami  he 

alcohol    in  -pirits,  we  "ere  struck  wtth  the    tendency  of  the 


corks  employed  to  absorb  valeric  aeid.  India-rubber  stoppers 
not  being  suitable  for  use  with  chloroform,  we  have  adopted 
the  plan  of  covering  all  connecting  cork-  with  thin  tinfoil, 
to  prevent  direct  contact  with  the  vapours.  This  device  lias 
answered  well. 

Another  curious  instance  of  selective  absorption  DJ 
cork,  tirst  observed  in  my  laboratory  by  .Mr.  William 
Chattaway.  was  in  theca-eof  a  two-gallon  Btone  bottle  of 
new  whisky,  which  was  kept  on  its  si.le.  The  cork  which 
closed  the  bottle  was  found  to  have  acquired  a  strong  smell 
of  ami  lie  alcohol,  and  on  distilling  the  portion  of  the  cork 
which  had  been  in  contact  with  the  spirit  with  water,  a 
distillate  was  obtained  from  which  amylic  alcohol  was 
r.c.v.re.l  c.pial  to  that  in  150  cc.  of  the  whisky,  although 
the  cork  did  not  occupy  a  greater  volume  than 

This  experience  appeared  to  point  to  a  remarkable 
selective  absorptive  action  exerted  by  cork,  and  to  test  the 
matter  further,  we  added  0  7.'.  per  cent,  of  fusel  oil  from 
grain  spirit  to  a  pure  proof  spirit,  and  kept  the  fuselate.l 
spirit  so  prepared  in  contact  with  cork  parings  in  one  i 
and  clean  oak  shavings  in  another.  After  standing  for  six 
or  seven  weeks  iii  contact  with  the  shavings,  the  spirit  was 
poured  otl,  the  -havings  dried  by  pressure  between  folds 
of  filter  paper,  packed  in  a  suitable  tube,  and  a  current  of 
open  steam    passed  over  them.     Tin1  aqueous  liquid  thus 

obtained  smell  Btn  ngl\  of  fusel  oil,  anil  on  analysis  an 
amount  of  amylic  alcohol  was  found  c.pial  to  f,  per  cent,  of 
the  weight  of  the  oak  shavings  and  11  percent,  of  the 
Height  of  the  spirit  absorbed  by  them,  as  against   ,'  percent. 

in  the  spirit  employed.     The  cork  shavings  gave  a  similar 

but  somewhat  less  striking  result. 

It  is  apparent  from  these  results  that  vegetable  tissue, 
such  as  oak  and  c.rk  shavings,  has  a  curious  affinity  for 
the  constituents  of  fusel  oil,  and  they  go  far  to  explain  the 
w.ll  known  change  for  the  better  in  the  flavour  of  whisk* 
which  occurs  b\  storing  the  spirit  in  oaken  casks.  Animal 
charcoal  is  well  known  to  have  a  similar    ' 

Fortunate!}  the  means  existed  for  verifying  the  fop 
conclusions  in  a  very  satisfactory  manner,  by  the  analysis  ol 
some  -aiuples  of  "  grog,"  which  is  the  technical  name  for 
the  spirit  recovered  by  steaming  old  whiskj  casks.  \ 
sample  ..i  this  grog,  which  bad  been  obtained  bj  steaming 
a  cask  which  had  contained  one  of  the  finest  brands  of 
pot-still  whisky  f..r  is  vcars,  wa-  analysed  in  my  laboratory, 
as  w.ll  as  the  tirst  and  last  fractions  obtained  bv  distilling  a 
similar  product.  The  results  are  shown  in  the  following 
table,  and  for  comparison  the  tigures  obtained  by  the  anal}  si> 
of  samples  of  ordinary  commercial  Irish  and  Scotch  |«it-still 
whisky  are  also  given. 
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From  these  results  it  appears  that  the  "  grog "  was  far 
richer  in  amvlic  alcohol  than  ordinary  whisky.  It  has  been 
suggested,  however,  that  this  result  is  largely,  if  not  entirely, 
due  to  the  concentration  of  the  amylic  alcohol  in  the  pores 
of  the  cask  through  the  evaporation  of  the  more  volatile 
constituents.  This  argument  might  have  some  weight  in 
the  absence  of  the  shavings  experiments  ;  but  in  the  light  of 
these,  where  no  evaporation  was  possible,  there  appears  to 
be  no  other  explanation  than  that  the  wood  exercises  a 
special  selective  absorption  for  the  higher  alcohols  of  spirit. 

The  first  fraction  obtained  on  distilling  grog  is  of  much 
interest  on  account  of  the  large  proportion  of  acetic  ether 
contained  in  it.  The  smell  of  the  specimen  at  once  indicates 
the  presence  of  a  notable  quantity  of  this  eoustituent, 
although  the  odour  is  somewhat  modified  by  the  presence  of 
aldehyde.  I  may  say  that  the  ethers  were  determined  after 
treatment  of  the  spirit  with  Mohler's  aniline  phosphate 
reagent,  so  that  the  influence  of  aldehyde  was  eliminated. 
The  presence  of  so  large  a  proportion  as  1"2  per  cent,  of 
acetic  ether  iu  the  first  fraction  of  the  grog  shows  that  the 
action  of  the  wood  is  not  merely  physical,  as  in  the  ab- 
sorption of  amylic  alcohol,  but  that  a  chemical  change 
occurs,  resulting  in  the  formation  of  aldehyde  and  further 
oxidation  of  this  to  acetic  acid,  which  apparently  is  very 
rapidly  and  completely  etherified,  for  the  proportion  of  free 
acid  is  extremely  small. 

The  last  fraction  obtained  by  the  distillation  of  the  grog 
is  equally  interesting.  It  contains  a  very  large  amount  of 
amylic  alcohol,  evident  even  to  the  smell,  and  is  also  rich 
in  furfurol.  From  the  difference  in  the  volumes  of  alkali 
required  before  and  after  treatment  with  the  aniline  phos- 
phate reagenl,  I  estimate  the  proportion  of  furfurol  at 
0-076  grms.  per  100  cc.  or  47'7  grains  per  proof  gallon. 
For  the  above  sample  of  grog  and  fractions  obtained  by  its 
distillation  I  am  indebted  to  the  kindness  of  a  distiller. 
1  have  to  acknowledge  the  zealous  collaboration  of  Mr. 
William  Chattaway  iu  the  researches  of  which  these  notes 
give  an  outline. 

t 
Discussion. 

Mr.  G.  T.  Holloway  inquired  whether  the  author  had 
used  animal  charcoal  instead  of  cork  or  wood  shavings,  it 
being  being  well  known  that  that  material  was  largely  used 
in  Germany.  Keferring  to  the  author's  remarks  on  per- 
manganate, he  might  mention  a  curious  experience  of  his 
own.  He  had  noticed  an  evolution  of  gas  of  distinctly 
chlorous  odour,  on  removing  the  stopper  from  a  bottle  in 
which  a  dilute  solution  of  permanganate,  slightly  acidulated 
with  sulphuric  acid,  had  been  kept  for  a  few  days.  He  had 
had  the  permanganate  by  him  for  10  years,  and  therefore  it 
probably  was  more  impure  than  that  which  was  now- 
supplied. 

Mr.  Otto  Hehner  would  like  further  evidence  of  the 
oxidation  of  ethereal  bodies  in  the  pores  of  the  wood.  It 
seemed  to  him  that  if  the  fusel  oil  had  concentrated  in  the 
wood  by  absorption  the  ether  might  have  done  the  same. 
Yet  he  understood  Mr.  Allen  to  attribute  increase  in  the  one 
case  to  absorption,  and  in  the  other  case,  the  formation  of 
ethers,  to  oxidation.  Comparative  figures  showing  the  ab- 
sorption of  higher  alcohols  by  wood  and  by  animal  charcoal 
respectively,  would  be  highly  important  and  interesting. 

Mr.  Allen,  iu  reply,  said  that  probably  the  ethers  were 
absorbed  by  the  wood  as  Mr.  Hehner  had  suggested,  but 
there  was  evidence  of  their  formation  also.  Aldehyde  was 
formed,  and  he  assumed  that  it  was  a  product  of  the 
oxidation  of  the  alcohol,  and  that  it  had  subsequently  been 
further  oxidised  to  acetic  acid  and  then  become  etherified  to 
acetic  ether.  The  proportion  of  ethers  in  the  spirit  was 
only  40  or  50  grains  to  start  with  ;  the  quantity  found  in  the 
first  fraction  of  the  grog  was  upwards  of  500  grains  per  gallon, 
and  therefore  he  thought  it  was  an  oxidation  process.  But 
the  matter  was  not  so  simple  as  the  figures  on  the  board 
appeared  to  make  it ;  for  the  ethers  that  came  from  the  cask 
were  not  all  acetic  ether.  There  was  a  certain  amount  which 
when  saponified  yielded  acids  which  were  not  volatile.  It 
was  plain  therefore  that  there  was  still  a  good  deal  to  learn 


about  the  chemistry  of  the  subject,  and  the  results  which 
he  had  brought  forward  would  serve  to  suggest  further 
inquiries  in  the  future. 

Mr.  W.  Fostkk  inquired  whether  there  was  any  evidence 
as  to  the  amount  of  aldehyde  and  furfurol  in  ordinary  fresh 
spirits. 

Mr.  Allen  replied  that  there  was  no  known  process  for 
accurately  estimating  aldehyde,  and  it  would  be  seen  from 
last  week's  "  Chemical  News  "  that  doubt  was  thrown  on 
the  process  upon  which  they  had  hitherto  relied  for 
detecting  and  roughly  estimating  it.  That  doubt  was  un- 
deserved, and  the  best  test  for  aldehyde  was  Gayon's  reagent, 
a  solution  of  rosaniline  reduced  by  a  large  excess  of  sodium 
sulphite.  This  reagent  detected  small  quantities  of  aldehyde 
by  forming  a  crimson  coloration.  F'urfurol  existed  in  some 
cases  in  sensible  quantities,  and  might  be  present  to  the  extent 
of  30  to  40  grains  per  proof  gallon.  It  was  characteristic 
of  pot-still  spirit,  and  did  not  exist  in  steam-distilled  spirit  ; 
but  he  could  not  endorse  the  statement  of  Or.  James  Hell 
that  the  proportion  was  so  constant  in  pot-still  spirit  that 
the  presence  and  proportion  of  patent  still-spirit  could  be 
inferred  from  the  deficiency. 
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The  names  in  italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session.  The  following  have  been 
selected  to  lill  the  vacancies,  and  will  take  office  in  July  next:— 

Chairman:  L.  Avchhutt.  Vice-Chairman:  Jno.  B  Ashwell. 
Treasurer:  J.  M.  C.  Paton.  Committee  :  0.  H.  Field,  E.  \V.  Small. 
C.  Taylor,  and  Sir  John  Turney. 


Meeting  held  on  Thursday,  May  1th,  1891. 


MR.    L.    ARCH  BUTT    IN    THE    CHAIR. 


AN   IMPROVED   OIL-BATH   FOR    DYEING 
LABORATORIES. 

BY    R.  LLOYD    WHITELEY,  F.I.C.,    F.C.S., 

Lecturer  and  Instructor  in  Dyeing. 

In  fitting  up  the  new  dyeing  laboratory  at  University 
College,  Nottingham,  I  was  compelled  to  devise  an  oil-bath 
which  eliminated  the  risk  of  fire  attendant  on  the  use  of  the 
old  form.  I  think  that  I  have  succeeded  in  this,  although 
I  cannot,  unfortunately,  do  away  with  the  smell  produced 
by  the  use  of  oil  or  glycerin. 

In  the  old  form,  the  pots  used  for  dyeing  operations  were 
placed  directly  in  the  oil  in  the  bath,  aud  it  was  easy,  by 
faulty  manipulation  or  by  the  cracking  of  the  pots  when  put 
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cold  into  hut  oil,  to  introduce  water  into  tin-  oil,  and  thus 
bave  it  boiling  over  out  of  the  bath  ;  and  as  a  large  Hame  is 
necessary  to  produce  the  required  heat,  there  i-  thus 
considerable  risk  of  fire. 

Pig   l. 


The  new  hath  is  made  in  two  parts.  Fig.  l  (a)  repre- 
sents the  lower  portion,  which  is  made  of  copper  welded  ami 
brazed  together  (solder  must  on  no  account  i»-  used).  It 
measures  21  j  in.  ■  151  in.  •  6  in.,  and  has  an  internally- 
projecting  rim  li  on  the  inside,  so  that  if  by  any  careli — 
nr"  the  temperature  should  rise  to  the  boiling  point  of  thi 
oil,  it  will  he  thrown  towards  the  centre  whilst  boiling.  The 
upper    portion    of   the    hath  c  tits  into   the    lower   by    means 

of  the   rim  d,  which   projects   downwards  about  ,:  in.     It 

will  lie  seen  that    the     upper     Motion    is    tray  Shaped.       It     is 

slightly  larger  in  area  than  the  hath  proper,  viz.,  17  in.  x 
•22  in.,  ami  is  about  ,'  in  dee]..  In  it  are  firmly  fixed  six 
copper  cup-,  .'i  in.  deep  ■  a \  ill.  wide,  to  receive  the  dye- 
pots.     Pig.  2  represents  otic  of  the  cups,  a,  in  section,  with 

Fig.  2. 


a  dye  pot  in  it.  thi  .iiuiiil.il  space  h  containing  glycerin. 
lie-  tray  i-  also  provided  with  an  aperture  lor  the  introduc- 
tion of    a  Ihei I,  i,  ami    al  cithei    end  projects  a  handle. 

in  in.  an- oi  which  th.  flaps  e  can  be  moved,  and  the  nil 
thus  he  stirred,  so  a-  to  equalise  its  temperature. 

Cottton-seed  oil  i-  used  in  the  baths,  at  a  temperature  of 
160° — 170  C,  and  glycerin  is  pul  in  the  cup-  which  hold 
the  dye -pots.     With  an  arrangement  of  burners  as   shown 

in   I'ie.  ;',  I  can  boil  a  litre  of    water  in  each    of    the  si\   potS 

iu  85     40  minutes,  starting  with  everything  cold. 

Pig,  :t  represents  tin  arrangement  of  burners  which  was 
adopted  after  a  numbei  "i  trials  with  dill'erent  burners. 
The -taml  a  i-  of  ih>    ordinary  type,  •'•  in.  high,  provided 

with  a  shield  of  sheet   inn,    ;     in.  deep  on    three   sides.      The 

consequence  of  such  an  arrangemeul  i-  that  a  rush  of  Bonn 

takes  place  toward-  the  back  "f  the  hath  and  the  pots  at   the 

hack,  under  the  ordinary  setting,  always  boil  before  the 
other- ;  thi-  fault  is  intensified  when  the  whole  bath  is  heated 

by  a  central  longitudinal  burnei  oi  in  central  round  one. 

i  overcame  'in-  in  part  by  the  introduction  of  stirrers  to 
keep  the  oil  mixed,  bul  then  tried  other  arrangements  ol 
burners. 


Fletchers  sent  me  two  of  then  jet  burners  titled  togethi  i 
so  that  there  wa-  a  burner  under  each  row  of  pots;  buf  I 
found  that  in  consequence  of  the  gas  entering  at  the  centre 

of  the  burner  the  central  pots    in  each  row  boiled  some  time 

before  the  others. 


1  finally  adopted  the  present  arrangement,  not  only 
because  I  obtained  the  most  regular  heating,  but  also  from 
th,-  standpoint  of  economy  in  gas.    The  burners  are  arranged 

6j  '"■  apart  tinder  tin-  bath,  but  whilst  the  distance  from  li 
to  the  fn, nt  of  tl„-  bath  is  4  in.,  the  distance  from  c  to  the 
back  i-  7  in.,  -o  that  the  whole  of  the  bath  is  equally  heated. 

Several  different  burners  wen-  tried  either  alone  orin  pair-, 
and  it  may  interest  some  members  to  have  their  relative 
vain,-  a-  shewn  by  the  amount  of  ga-  burnt  (  foi  which  I  have 
to  thank  the  kindness  of  Mr.  Johnson, of  the  Corporation 
Show-  Booms)  and  work  done. 

-    .nll-tlln.il 

.-it    -   pressure. 
in 

1.  Two  ol    Fletobere'    Longitudinal 

i'i  burners  ooupled  consumed. .    80  cub.  (t.  per  hour. 

2.  Two     el       Fletchers'     round     slit 

burners 27 

:t.  Three  of  Wright's  mi  ■>  burners  (tu 

oted) 431 

i.  Two  of  'Wright's  312  burners :.t 

6.  Two  of  Wright's  822  burners 72 

(if  these,  No.  a  performed  the  work  required  far  too  slowly  . 

No.  .'.  was  the  quickest,  No.   I    the  slowest.  No.  1  and  V 
were  about  equal ;  hut  the  expenditure   in  gas  wa-  much 
le-s  with  No.  :;  than    No.    1,  and   the  heating  more   regular. 
The  work  required  was  to  heat  the  oil  in  the  bath  to  17u   (  ., 
and  1  litre  of  water  in  each  pot  to  loo  (' 

Briefly,  the  advantages  oi  tin-  oil  bath  and  its  setting 
may  be  summed  up  thus :  (1.)  Kegulai  beating  of  the  dye- 

potfi  j    ('J.)    Almost  complete  immunity  from  lire  risks. 

Its  disadvantage  is  the  smell  from  tin-  heated  glycerin. 
This  is  owing  mainly  to  tin  fact  that   the  dye-pots  an-  not 

all  one  size,  and  if  there  i-  enough  glycerin  in  the  cups 
for   one   set    there    may  be    too  much    for    another,  ami    the 

glycerin  consequently  overflows  on  to  the  tray,  and  getting 
but-lit.  gives  oil  it-  disagreeable  odour. 


■    *»»JJU.>.».»» 
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A  NOTE  ON  LOYVENTHALS  METHOD   OF 
TANNIN  ANALYSIS. 

BY    R.    L.    WHITELEY,    F.I.C.    AND    J.    T.    WOOD. 

A  short  time  siuce  one  of  us  analysed  by  Lowenthal's 
method  some  samples  of  spent  larch  bark  and  obtained 
much  too  high  results,  viz.  : — 

Per  Cent. 

No.l  7-54 

No.  2  6-40 

No.S  8-12 

of  tannin,  stated  in  terms  of  oxalic  acid  on  the  dry  bark. 
Siuce  no  defect  in  the  working  or  leaching  of  the  bark  could 
be  detected  which  would  account  for  these  results,  several 
more  samples  were  taken,  dried,  and  ground,  and  the  results 
obtained  were — 

Pur  Cent. 

No.  4  0-73 

No.  5  1-24 

No.(!  2-80 

As  these  results  were  in  accordance  with  expectation,  sample 
:i  was  once  more  analysed  and  showed  3-71  per  cent. 

On  comparing  notes  we  found  that  the  great  discrepancy 
in  our  results  was  apparently  due  to  the  different  strengths 
of  extracts  used  by  us.  In  the  tirst  three  cases  about  5  grms. 
of  bark  per  litre  only  had  been  used,  whilst  iu  the  last  three 
cases  from  21  to  28  grms.  per  litre.  These  experiments 
showed  that  Lowenthal's  method  was  evidently  very  defec- 
tive in  estimating  small  quantities  of  tannin  matters. 

To  further  test  this  we  analysed  two  samples  of  larch 
bark  under  different  degrees  of  dilution  and  also  a  sample 
of  sumac. 

The  percentages  of  the  larch-bark  tannin  and  also  of  the 
non-tannin  are  expressed  iu  terms  of  oxalic  acid,  whilst  that 
of  sumac  tannin  is  expressed  in  Neubauer's  equivalent. 


Meeting  held  on  Tuesday,  March  24th,  1891. 


Larch 

No.l. 

Lurch  No.  2. 

Sumac. 

Tannin. 

Tannin. 

Nou- 
Tannin. 

•'< "'Ta^nmn. 

Per 
Cent. 
18-81 

Per 
Cent. 
12-77 

P»r 
Cent. 
3-83 

Per 
Cent. 

17-97 

Per 

Cent. 
9  '.ill 

Original  solution  diluted 
to.  20  per  cent. 

17-05 

Original  solution  diluted 
to  10  per  cent. 

15-43 

0-5S 

Original  solution  diluted 
to  5  per  cent. 

•11-97 

1-115 

Original  solution  diluted 
to  50  per  cent. 

19-68 

12-48 

Original  solution  diluted 
to  12i  per  cent. 

26'89 

13-98 

Grms.       Cc. 

No.  1  larch  contained 11-3365  in  1,000 

No.  2  larch  contained 8'4713in    450 

Sumac  contained S-Oooo  in  1,000 

These  results  thus  quite  confirm  the  previous  ones  ;  they 
show  that  dilution  to  too  great  an  extent  affects  the  results 
very  deleteriously,  making  them  much  too  high.  It  is  true 
that  the  result  marked  *  would  seem  to  oppose  this  state- 
ment, but  it  must  be  borue  in  mind  that  iu  such  a  weak 
solution  an  error  in  titration  of  0*  1  cc.  would  affect  the 
result  by  2  per  cent.,  i.e.,  11  '97  might  easily  be  13 '97. 
In  works  on  analysis,  operators  are  cautioned  against  too 
strong  solutions,  it  having  been  stated  that  the  total 
permanganate  used  should  not  exceed  I',  times  that 
required  for  the  indigo  solution  alone,  but  our  experience 
shows  that  even  where  lj  times  that  amount  is  used,  the 
error  is  very  small,  whilst  dilution  much  below  a  strength 
of  from  1-8 — 2-0  grms.  of  tannic  acid  produces  a  large 
error. 


MR.    I..   ARCHIHTT    IN    THE    CHAIR. 
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SOMK  RECENT  ADVANCES  IN  PHOTOGRAPHY. 

BY    C.  H.  BOTHAMLEY,   F.I.C., 

Assist.  Lecturer  on  Chemistry  in  the  Yorkshire  College. 
Abstract. 
The  recent  addition  to  photographic  processes  that  can 
be  regarded  as  real  advances  from  the  practical  point  of 
view  are  limited  to  three  printing  processes,  two  of  which 
belong  to  the  same  class  and  represent  an  entirely  new  type 
of  photographic  process,  whilst  the  third  is  a  development 
of  an  improvement  of  an  older  process  which  previously 
had  no  practical  value.  The  discovery  of  the  reversing 
action  of  thiocarbamides  by  YVaterhouse  is  so  recent  that 
it  is  not  possible  to  express  any  definite  opinion  as  to  its 
actual  utility. 

The  two  processes  belonging  to  a  new  type  are  both 
based  on  the  effect  of  light  on  diazo-eornpounds,  and  hence 
are  fitly  termed  diazotype  ;  the  one  is  generally  distinguished 
as  Feer-type  and  the  other  as  the  Primuline  process. 

Feer-type,  which  derives  its  name  from  the  inventor, 
Dr.  A.  Feer,  is  based  on  the  fact  that  diazosulphonic 
compounds  form  no  colouring  matters  with  phenols  and 
amines,  but  on  exposure  to  light  the  sulphonic  compound 
is  decomposed  with  liberation  of  he  diazo-compound, 
which  is  then  able  to  exert  its  power  of  forming  azo- 
colouring  matters  with  phenols  and  amines.  The  diazo- 
compounds  originally  recommended  (Ger.  Pat.  53,455, 
December  5,  ISH'.M  were  sodium  toluenediazosulphonate 
and  sodium  ditoh  l-tetra/.osulphonate.  A  2-5  or  3'0  per 
rent,  solution  of  one  of  these  salts  is  mixed  with  an 
equivalent  quantity  of  an  amine  or  of  a  phenol  (such  as 
resorcinol  or  /3-naphthol)  aud  caustic  soda.  Paper  or 
Inline*  are  immersed  in  the  solution  and  dried.  When 
exposed  to  light  the  diazo-compound  is  liberated  in  quantity 
proportional  to  the  quantity  of  light-action  and  being 
intimately  mixed  with  the  phenol  or  amine  at  once  forms 
an  azo-colouring  matter.  If  the  paper  or  fabric  is  exposed 
behind  a  semi-transparent  body  like  an  ordinary  photographic 
negative,  it  is  obvious  that  the  greatest  quantity  of  colouring 
matter  will  be  found  where  the  semi-transparent  body  allows 
most  light  to  pass,  aud  hence  a  positive  image  is  obtained 
from  a  negative,  and  vice  versd.  The  time  of  exposure- 
required  is  stated  to  be  10  to  15  minutes  in  direct  sunlight. 
After  exposure  the  priut  is  washed  iu  water,  or  if  an  amine 
lias  bceu  used,  tirst  iu  dilute  hydrochloric  acid,  and  after- 
wards in  water. 

My  own  experiments  are  as  yet  lew  in  number,  in  con- 
sequence of  some  delay  in  obtaining  the  necessary  material, 
and  are  of  interest  only  as  confirming  in  a  general  way  the 
statements  of  the  inventor.  They  were  made  with  sodium 
diazo-pseudo-cumidine-sulpbouate,  which  has  been  recom- 
mended by  Feer  in  place  of  the  toluene  or  di-tolyl  derivative. 
When  it  is  dissolved  in  water  with  equivalent  quantities  of 
fi-naphthol  aud  sodium  hydroxide  and  paper  is  immersed 
iu  the  solution  and  dried,  it  yields  surfaces  which  are  very 
sensitive  to  light.  Exposure  for  only  10  seconds  to  March 
sunlight  on  a  not  very  bright  day  gave  a  deep  pink  colour, 
and  exposure  for  one  minute  gave  a  deep  red,  which  was 
only  very  slightly  increased  in  intensity  by  doubling  the 
exposure.  Some  "  nature  prints  "  made  with  fern  leaves 
were  very  satisfactory  and  showed  a  considerable  amount 
of  detail  and  structure. 

I  observed  that  the  rate  of  change  became  very  much 
slower  as  exposure  was  continued,  doubtless  because  the 
colouring  matter  formed  in  the  surface  acts  as  a  protective 
screen  to  the  unchanged  material  behind.  1  also  found 
that  a  print  could  readily  be  obtained  by  means  of 
magnesium  ribbon,  aud  that  ever  exposure  for  20  minutes 
at  a  distance  of  6  in.  from  an  ordinary  No.  5  gas  burner 
produced  a  readily  recognisable  quantity  of  colouring 
matter.  So  far,  however,  I  have  made  no  experiments  with 
the  spectrum. 

The  primuliue  process  ha.-  already  been  described  by  its 
inventors  before  another  Section  of  the  Society  (this  Journal, 
9,  1001 — 1002),  audit  i>  therefore  only  necessary  to  say 
tbat,  as  a  rule,  the  results  of  my  own  experiments  confirm 
their  statements. 
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Phenol,  which  is  recommended  for  the  production  <>f  a 
yellow  colour  with  tin-  unaltered  diazo  primuline,  behaves 
in  a  somewhat  peculiar  way.  When  the  fabric  containing 
the  diazo  primuline  i-  immersed  in  the  alkaline  solution 
ol  phenol,  it  acquires  a  deep  orange-red  colour,  but  on 
washing  with  water  tin"  slowly  changes  to  yellow,  l'ro- 
longed  washing  is  required  to  complete  this  change,  hut 
if  the  washing  is  Btopped  at  an  intermediate  stage  the 
distribution  of  the  colouring  matter  on  the  fabric  is  usually 
\  - tv  irregular. 

Quinol  (  hydroquinoue)  gives  only  a  pale  yellow  colouring 
matter,  and  is  practically  useless  a*  a  developer. 

The  inventors  recommend  solutions  of  the  developers 
containing  about  0*25  per  cent,  of  the  active  constituent ; 
the  British  Journal  of  Photography  (37,  658)  recommends 
solution-  containing  0-7  to  l  •  l  per  cent.  (3  to  G  grains  per 
ounce).  I  have  not  been  able  to  recognise  any  advantage 
in  the  u f  the  stronger  solutions. 

The  same  journal  {loc.  <it.)  recommends  eikonogen 
'sodium  amido-jB-naphthol-£-sulphonate)  as  a  developer  for 
a  black  colour,  and  pyrogallol  as  a  developer  for  a  brown 
colour.  The  inventors  in  their  later  paper  state  that 
eikonogen  ;»  a  developer  gives  a  blue  colour. 

Mv  own  experiments,  made  with  various  sample-  of 
eikonogen,  and  with  solutions  of  various  degrees  of  con- 
centration, confirm  the  statement  of  the  inventors  that  this 
developer  giv  is  a  blue  colour.  It  may  be  useful  to  emphasise 
i  i  i  the  importance  in  this  ease  of  making  the  final  washing 
with  water  slightly  acidified  with  tartaric  acid,  and  (2)  the 
fact  that  prints  produced  with  this  developer  must  not  be 
-I  taped. 

Pyrogallol  musl  be  used  in  alkaline  solution  and  the 
surface  of  the  liquid  absorbs  oxygen  from  the  air  with  great 
rapidit)  and  becomes  very  dark  in  colour.  1  Inless,  therefore. 
the  fabric  is  kept  entirely  at  the  bottom  of  the  vessel  and 
out  of  contact  with  the  discoloured  layer  of  liquid  it  is 
certain  to  become  stained.  Moreover,  in  the  character  of 
th.     colour    produced,    pyrogallol    is    decidedly    inferior   to 

meta  phen)  lene  diamine. 

According  to  my  experience  the  developers  giving  tic 
most  satisfactory  results  are  0-naphthol,  resorcinol  phenol, 
o-naphthj  lamine,  metaphenylenediamine,  ami  eikonogen. 

The  greal  objection  to  the  use  of  naphthy lamine  and  some 
other  amines  i-  that  they  cling  most  tenaciously  to  the 
linger-,  and  have  a  ver)  disagreeable  smell.  It  mav  be 
useful,  therefore,  to  point  out  that  in  this  and  all  similar 
ca-es  the  smell  can  be  immediately  and  entirely  removed  by 
immersing  the  lingers,  &c.  in  a  very  dilute  acidified  solution 

ol  -odium  or  potassium  nitrite. 

When     !t     Is    desired     to     apply     the     primuline    process     to 

paper,  I  recommend  that  tie-  paper  should  tir>t  be  sized  with 
a  hot  solution  containing  -'  per  cent   of  gelatin  and  a  small 

in tit)    "i    chrome  alum,  and   dried.     It   is   then   floated 

on  a  hot  solution  of  primuline,  care  being  taken  that  none 
of  the  dye  gets  on  the  hack  of  the  paper,  and  again  dried, 
When  required  for  use  it  is  diazotiscd  and  developed  In  the 
same  mannei  a-  a  fabric. 

In    order    to    apply     the    | ,--    lor    the     production    of 

transparencies  on  glass,  the  following  mixture  may  be  used 

Gelatin,   ■"•   parts;    primuline,   2   part--,  water,  100   part-; 

chrome  alum,  o    025  to  I)    I    part.       The  solution  is  heated    to 

a  few  degrees  above  its  melting  point  ami  poured  on  care- 
fully  cleaned  and  levelled  glaSS  plates,  the   thickness    ol    tin 

layer  depending  on  the  depth  "I  colour  required.  As  soon 
a-  it  ha-  thoroughly  s,t  it  is  diaxotised  by  immersion  for 
several  minutes  (according  to  the  thickness  of  the  film)  in 

an  acidified  solution  of  -odium  nitrite,  washed  with  water, 
and    dried.       The    quantity     "I     chrome    alum    that     can     be 

added   witl I   precipitating  the  gelatin  from  the  solution 

varies  with  the  quality  ol  the  gelatin  :  it  is  desirable  to  usi 
a-  iriueh  a-  possible,  since  the  Aim  is  subjected  to  treat 
tnent  with  acid- and  alkalis  in  the  subsequent   stages,  and 

llllle--      it      ha-     been     plopclh      .||||1 d      it       1-     very     liable      III 

leave  the  gla-- 

With  respect  t"  'he   permanence  ol  the  prints  obtained 
l.\    the  primuline  pi' tss   and    l-Ycr'-   process,  it   ma)    be 

pointed     out     that     m     both    ea-e-    th.     image    eoll-l-ts    ot    all 
louring    matter,  and  most  of  these,  a-    is  well    known, 

fade  when  exposed  to  ver)  bright  lighl  for  any  length  of 
time,  whilst,  ou  tire  other   hand,  the)  arc  vcr)  stable  when 

e\| d  only  to  the  diffused  lighl  ofordinar)  room-. 


ll  does  not  seem  at  all  likely  that  either  of  these 
processes  will  displace  the  ordinary  photographic  printing 

I .--.-    for   genera]   purposes.      At    the  same  time  the 

variety  of  colour  that  can  be  obtained,  and  the  ease  with 
which  they  can  he  applied  to  fabrics,  makes  them  of 
considerable  value  for  decorative  purpose-,  and  it  is  in 
this  direction  thai  their  utility  will  probably  bo  found  to 
lie. 

The  third  process,  which  the  inventor,  Dr.  W.  W.J.  Xieol, 
Calls  Kallitjfpe,  is  of  an  entirely  different  character,  and  is 
l.a-ed  upon  the  old  observations  of  llerschel  and  of  Hunt 
that  ferric  salts  when  exposed  to  light  are  reduced  to 
ferrous  salts,  and  the  latter  precipitate  metallic  silver  from 
solutions  of  silver  nitrate.  Neither  in  the  hands  of 
ll.i-chel  nor  Hunt  did  the  method  acquire  any  practical 
value,  and  Nicol'S  improvement  consists  in  the  careful 
working  out  of  the  details  of  the  process.  Paper  is  coated 
with  ferric  oxalate,  citrate,  or  tartrate,  or  a  mixture  of 
these,  and  after  exposure  i-  treated  with  an  amnioniaeal 
solution  of  silver  nitrate  mixed  with  a  huge  proportion  of 
an  alkaline  salt  of  an  organic  acid,  the  function  of  the 
latter  being  to  prevent  the  precipitation  of  the  iron.  The 
print  is  afterwards  washed  with  an  ammoniacal  solution  of 

sodium  citrate  in  order  to  re ve  both  the  iron  ami  the 

silver  salt-  i  see  tin-  Journal,  9,  413  -414). 

Specially  prepared  paper  coated  with  ferric  salts  is  now 
on  the  market,  and  the  developing  solution  recommended 
contains  silver  nitrate.  .Mi  grains,  sodium  citrate.  1  o/  , 
potassium  dicbromate,  1  grain,  water,  10  OS.,  ammonia 
solution  ■  880,  30  minims.  The  quantity  of  ammonia  here 
stated  leaves  a  large  proportion  of  the  silver  citrate  un- 
dissolved.   My  experience  i-  that  better  results  are  obtained 

with  a  solution  containing  silver  nitrate,  1  part,  sodium 
citrate,  10  part-,  water  up  to  Ion  part-,  ammonia,  quant, 
tuff.  Tin-  silver  nitrate  is  dissolved  in  five  or  six  parts  ol 
watei  and  carefull]  mixed  with  ammonia  until  the  pre- 
cipitate  is  just  redissolved,  and  tin  solution  is  poured  into  a 

solution  ..I'  the  sodium  citrate  m  ..l.ont   Sli  part-  ot   water  anil 

the  mixture  is  diluted  to  ion  pan-.  \  slight  precipitate  of 
silver  citrate  will  form  and  is  filtered  off.     The  developing 

solution  and  the  solutions  used  for  washing  the  print  should 
he  kept  In  the  dark  a-  much   as   possible.      With  the  present 

commercial  paper  the  u f  developing  solutions  containing 

potassium  oxalate  or  borax  in  place  of  sodium  citrate  pro- 
duces no  noteworth)  difference  in  the  colour  of  the  image. 
It  is  slated  that  the  addition  of  a  small  quantity  of  potassium 
dicbromate   i"  the  developer  gives  greater  contrasts  in  the 

resulting  print,  but  I  was  not  able  to  observe  any  such 
result. 

Ii.e   image  formed  consists  of  metallic  silver,  or  at  any 

late  behaves  exactly  like  metallic  silver  with  various  re- 
agent-.      It    I-     bleached    by   solutions  of  inctclllic  chloride  ot 

oupric  bromide,  but  can   be  redeveloped  b)  treatment  vvitb 

airy     Ordinal)     developing    solution    alter    the    excess    of     the 

mercuric  or  cupric  silt  ha-   been  washed  out.     The  imagw 

bleached  with  mercuric   chloride    or    bromide  can  he  iliten-i 

lied  b)  treatment  with  a  solution  of  potassium  silver  cyanide 

and  prohabh   b)   other  method-  al-o. 

The  image  i-  not  appreciably  affected  by  exposure  for 
4H  hours  to  th  ■  products  ol  the  combustion  of  sulphur  in  air, 
nor  b)  immersion  for  the  same  length  of  time  in  a  solution 
of  sulphurous  acid.  A  solution  of  hydrogen  sulphide  pro 
duces  a  slight  change  in  the  colour  of  the  linage,  but  ha- 
llo other  effect,  Ammonium  sulphide  in  dilute  solution 
changes  the  ooloUl   From  Mack  to  brown  without  ativ    I..--   ..I 

detail  ami  with  only  a -light  los-  of  intensity.  The  brown 
colour  is  not  unpleasant,  and  i-  ven  suitable  foi  oertain 
subjects.     There  is   no  reason  to  doubt   the  permanence)  ol 

lh.    images  when  exposed  to  ordinary  atmospheric  milium  .s 

Tin-  col. 'Ill  "t     the  image  with  the  coliiliielel.il   paper  i-  not 

a  pui.    black,  hut   ha-   a    tcinlellcv    toward-    a    slight!)    Iilui-h 

tinge.  This, however, will probahl)  be  remedied  when  further 
experience  has  been  gained  with  the  process,  and  though  at 
present  kallitype  cannot  he  regarded  a-  equal  to  the  much 

older  [.latino!  v  |.e,  it   I-    COOsiderabl)    cheaper,  and    is  capable 

of  giving  very  tin.  results  with  good  negatives  of  suitable 
subjects. 
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6la$g;oU)  anij  drottisty  lectio  it. 


Chairman  :  E.  C.  C.  Stanford. 

Vice-Chairman:  A.  Crum  Brown. 

Committee : 

J.  Falconer  King. 
G.  Mc Roberts. 
T.  P.  Miller. 
E.  J.  Mills. 
T.  L.  Patterson. 
J.  Pattison. 
E.  Smith. 
R.  R.  Tatloek. 
■fl .  J.  Chrystal. 


G.  Beilby. 
Win.  Boyd. 
J.  Christie. 
W.  J.  A.  Donald. 
D.  B.  Dott. 
C.A.  Fawsitt. 
Win.  Foulis. 
J.  Gibson. 

Hon.  Treasurer 


Hon.  Local  Secretary  : 
Dr.  G.  G.  Henderson,  Chemical  Laboratory,  University  of  Glasgow. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 

The  names  in  italics  are  those  of  members  of  Committee  who 
retire  at  th«  end  of  the  current  Session.  The  following  have  been 
elected  to  fill  the  vacancies,  and  will  take  office  In  July  next  :— 
'  'ommittee  i  C.  J.  Ellis,  R.  A.  Inglis,  R.  Irvine,  and  J.  B.  Readtnar. 


Meeting  held    at  the  Societies'  Rooms.  207,   Hath  Street, 
Glasgow,  on  Monday,  June  \st,  1891. 


MR.    E.    C.    A.    FAWSITT    IN    THE    CHAIR. 


ON  DESTRUCTIVE  DISTILLATION. 

BY.    EDMUND   J.    MILLS,   D.SC,   F.R.S.,    AND   T.    O.   MCMILLAN. 

r.u.r  ii. 

It  has  been  shown  in  a  previous  Part  (this  Journal,  1S85, 
325)  that  the  destructive  distillation  of  various  organic 
substances  is  an  act  of  very  definite  character;  and  that  in 
various  instances,  including  coal,  for  example,  the  distribu- 
tion of  the  original  material  is  based  on  a  C:1  unit.  The 
investigation  was,  however,  incomplete,  because  the  above 
results  were  only  established  for  gas  and  tar  taken  together. 
The  main  object  of  the  present  research  is  to  prove  that 
they  are  true  for  the  gas  and  tar  separately. 

The  coal  employed  was  a  Scottish  bituminous  coal 
(Balquhatstone),  much  in  request  for  household  purposes 
in  fhe  West  of  Scotland.  It  was  very  carefully  sampled 
for  analysis.  Total  sulphur  was  determined  by  Nakamura's 
process  (.1.  Chem.  Soc.  1879,787).  Pit  water  was  deter- 
mined at  100°  in  a  current  of  purified  dry  eoal  gas.  There 
was  practically  no  additional  loss  up  to  130".  The  organic 
analysis  was  carried  out  in  a  mixture  of  plumbic  chromate 
and  eupric  oxide,  oxygen  being  used  at  the  last.  The 
percentage  composition  was  as  follows  :  — 

Carbon 82-34-) 

Hydrogen 4vss  '• 

<  >xygen 5-ss3 

"Pit  water" 2*52 

Nitrogen 1  • ;.-, 

Sulphur 0*77 

Ash 1-96 

100*00 

The  sample  contained  sulphate  coi  responding  to  0-05 
per  cent,  of  sulphur. 

The  carbon,  hydrogen,  and  oxygen  have  the  relation 
CISH,„0  :— 


Found. 


Calculated. 


Carbon 

Hydrogen  . 
Oxygen 


5-25 
6-00 


100-00 


SS-53 
4-91 
6  '56 

lOO'OO 


It  may  be  of  interest  to  compare   this  composition  with 
others  similarly  worked  out : — 

Yorkshire  and  Durham C,,H,sO 

Balquhatstone CisHi20 

Boghead C,,H»0 

Average  eannel C,jH,jO 

Heywood  gas  cannel ( :.,  11,1 1 

Good  average  Scotch  shale CcHi„0 

[Mills's  Destructive  Distillation,  pp.  39,  40,  56.] 

Low  Temperature  Distillation. 
The  coal  was  crushed  until  it  would  pass  fairly  through  a 
sieve  having  six  holes  to  the  inch.  The  portion  of  this 
unable  to  traverse  a  sieve  having  eight  holes  to  the  inch  was 
employed  for  the  destructive  distillations.  The  fragments 
distilled  had  an  average  diameter  of  ^  millimetres.  The 
nature  of  the  apparatus  employed  will  be  sufficiently  under- 
stood by  reference  to  the  following  sketch  :  — 


The  retort  was  a  piece  of  hard  glass,  and  contained  10 
grins,  of  coal. 

The  source  of  heat  was  a  Fletcher  burner,  gradually 
raided.     The  uncorrected  results  were  as  follows  :— 

Per  Cent. 

(  oke  Hive  from  ash),  3 experiments 7'J*32 

Crude  gas  [1,500  cc,  sp.  gl".  "480) 

Water  (including  -j-.yj  pit  water),  3 experiments.      6*20 
Tar s-:« 

The  gas  was  measured  over  water  saturated  with  gas 
from  a  previous  operation.  Its  specific  gravity  was 
determined  with  the  effusiometer.  The  following  "is  the 
composition  of  the  gas,  including  air  in  the  apparatus  : — 

Vols. 

Methane 41*08 

'■  Pure   "'  Hydrogen 19*9(1 

-  "*      ( I',.  . ;  1 T ,,--,.r,- 1*54 

Carbonic  oxide 6*50 

Nitrogen 27*51 

Oxygen 5*90 

Carbonic  dioxide o-s:; 

Hydrie  sulphide o-  12 

103*78 


The  calculated  specific  gravity  of  the  "pure"  gas 
is  0*537. 

If  the  "pure"  gas  only  be  considered,  and  the  above 
volumes  be  converted  into  weights,  the  composition  will  be 
found  to  be  : — 


Found. 


C.dlui.O; 


Carbon .... 

Hydrogen  . 
Osygcn 


70-93 
19*91 
9-11 


70*14 
20*51 
9*35 


100 -on 


Thus  the  gas  may  be  considered,  as  is  probably  usual  for 
low  temperature  gas,  to  be  mainly  redistributed  methyl  and 
water  [C^H^O.,  =  30  CH3.3  ll'.o.H,,]. 

100  grms.  of  the  pure  organic  matter  of  the  coal  give 
6-927  grms.  pure  gas  (=  3,580  cubic  feet  per  ton). 

The  tar  was  analysed  by  combustion  in  a  platinum  boat, 
in    front    of    which    was    a    mixture    of    eupric  oxide  and 
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plumbic  cfa ate.    Oxygen  was  used  when  the  tar  began 

tn  liurn  with  difficulty.     Tin-  percentage  composition  was  as 

l.illnws  : — 

Carbon 59-9S  j  Meaji  ol  6  di  ter- 

Hydrogen 12*81  J       urinations. 

!f'» 

II 1'19 

r 1*48 

100*00 

i  iii  the  nsua]  assumption  that  tliL-  i:u  contains  0-5  per 
cent  "i  water,  and  neglecting  nitrogen  and  sulphur,  we 
have: —  




Found. 

1     .  H  ;cO-, 

61-88 
18*17 
!  t  ■'.'.'. 

82-05 

18*13 

100*00 

Tin-  tarma}  be  regardi  <1  main]}  as  redistributed  methylene 
nnd  watt  i     C  , .  1 1  .  <  »         30  I  II  '•    '•'  H»0  -  II 

Watei  ".i-  determined  bj  removal  with  apipetti  from 
the  total  weighed  distillate,  and  then  weighing  the  remainder. 

The  coke  was  Bel  aside  for  analysis,  bat  was  found  on 
analysis  to  have  taken  up  so  much  water  and  oxygen  from 
the  air  a*  to  render  the  results  unavailable. 

The  equalitj  connecting  the  composition  of  the  pure 
organic  matter  of  Balqubatstone  coal  with  its  products  of 
destructive  distillation  at  a  low  temperature  may  be  written 

tlius  : — 

•-  ',11,"         'II,        r  I     ,H  ,.",        I    nil,,,"      I     16  UaO 
Coke.  Tar.  G  i  Water. 




1    nail. 

'  it  d. 

78*8* 

78-70 

Tan     ■                i  i  ... 

v.M 

3'  HI 

7-4B 

7-61 

B  iter  I  i  0'042  in  lur). 

1-01 

1-21 

9-81 

Wc  have  tlm-  reached  a  very  simple  result  About  nine- 
tenths  ol  the  carbon  of  tin-  organic  matter  has  been  converted 
into  coke;  tin-  resl   has  been  divided  equally  between  the 

lal    and  t  In'  gaS. 

IIk/Ii  Temperature  Distillation. 
The  apparatus  employed  is  illustrated  in  the  following 
rtketch.     It  consisted  of  a  tube  and  furnace  of  malleable  iron, 
Followed  bj  a  Wolffs  bottle,  a  coil  Burrounded  bj 
..  Pep}  -'  gasholder. 


Tin-   tube  having  been   heated   by  charcoal  to  a  point 

considerably  above  redness,  the  plug  at  it-  open  .ml  was 
momentarily  removed, and  an  iron  spoon  insi  rted  containing 
30  ^rnns.  lit'  coal,  in  pieces  of  the  -ana-  -i/<-  as  employed  for 

tile    low    temperature    distillation.       Tlie    -poon    was    about 

is  iii.  long,  ,',.  iii.  in  diameter,  and  m  in.  thick.  Imme- 
diately  after  it-  insertion  the  plug  was  luted  and  replaced  i 
gas  came  oft  directly  afterwards.  This  apparatus  is  very 
convenient  fur  determining  the  gas  given  otT  by  coal  at  ■ 
high  temperature.  We  are  not,  however,  acquainted  with 
any  laboratory  method  of  determining  direct]}  the  tar  or 
water;  but  it  may  be  assumed,  in  accordance  with  well- 
known    facts,    that     til.-    I. liter    i-     praetically     tile    same    ill 

amount  both  at  Low  and  high  temperatures.     Hence  the  tar 

may  approximately  be  determined  by  difference.  Tin  coke 
was  determined  in  a  platinum  crucible, —  a  method  which 
gives  the  Bame  result  as  in  working  on  a  lar<rc  Boale,  The 
uncorrected  results  were: — 

<"ke  i  i    i i;;-  L5  per  eent. 

'■is 283SJ  co.  (ap,  gr.  -t.'.Tj 

The  following  is  the  compositi if  thi 

Vols. 

Mi  thane S7-S1 

"  l'u re"  ^  Hydrogen I4-S8 

fa-.     (  I        H    .   

M'arbntue  oxide B'82 

Xit  rogen 5*32 

Oxygen •■•  7>: 

Carbonic  dioxide 

Hydric  sulphide I'M 

III'.' "JO 

lb.    calculated   specific  gravity    of   the  ■•put." 

It  tin   ,  onl}  he  regarded,  ami  the  above  volutins 

be  ■  onvi  rti  'i  into  weights,  the  composition  will  he  found  tn 
be:— 


Pound. 


1  .,11,  ," 


(arli.  .M  .  .  . 

Hydrogen 


88-10 


UM'OO 


Thus  the  gas  ma\    be  considered,  as  is    probably  Usual  for 

high  temperature  gas,  to  be  main]}  redistributed  marsh-gas 

ami  wale,      I     ,11      .1  0  '    II  ..H 

inn  grms.  of  tie-  pure  organic  mattei  of  the  coal,  give 
in-,  pure  gas  under  "nigh"  temperature  conditions 
|        10,089  .iii'.''  F<  •  I  per  ton). 

i  in  account  ol  -utile  tar  being  carried  olT  into  the  pis 
holder  during  the  generation  "i  gas,  we  could  not  directl} 
determine  it  We,  however,  obtained  the  following  results 
in  anal}  ring  the  tar : — 

1     boo '»"7*)8oxperl- 

Hydroge 

Oxygon 18-18 

\  n  •..!. t*aa 

Sulphur ft; 

100*00 

l  In  the  assumption  that  the  tat  contain-  (••.*,  per  rent.  ,.t 
water,  ami  neglecting  oitrogeu  ami  Bulphur,  We  have:  — 


77-80 

8*61 

11*81 

i:;;:i 

lOO-(K) 
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The  composition,  similarly  calculated,  of  a  sample  of 
London  tar,  and  given  in  Parti.,  was  C,H.v,< >.„  which 
iliffers  little  from  what  has  been  above  recorded.  Our  tar 
may  be  regarded  as  mainly  redistributed  methinyl  and  water 
l<   .HiA  =  30  CH  +  4  H„0  +  H,]. 

The  observations  we  had  already  made  in  connexion 
with  low  temperature  coke  having  convinced  us  that  the 
whole  subject  of  the  composition  of  coke  requires  fresh 
investigation,  we  did  not  analyse  our  high  temperature 
product. 

The  equality  connecting  the  composition  of  the  pure 
organic  matter  of  our  coal  with  its  destructive  distillation 
at  a  high  temperature  may  be  written  thus  : — 

30  I  ,JI,,0  =  C4S0H2S  +  C3„H40O4  +  2  C^H,^  +  16  H„0 
Coke.  Tar.  Ga<.  Water. 


Coke  . . 
[Tar  .. 
Has  . . . 

[Water 


Found. 

Calculated. 

72-20 

74-15 

6"S8] 

0-34 

14-05 

15-58 

•roi] 

S-9S 

97-24 

100-00 

Under  the  column  "  Found  "  we  have  placed,  as  previously 
indicated,  the  water  of  the  low  temperature  distillation. 
The  tar  is  calculated  by  assuming  also  the  losses  of  the 
low  temperature  analysis. 

We  have  thus  arrived  at  a  very  simple  result.  About 
live-sixths  of  the  carbon  of  the  organic  matter  has  been 
converted  into  coke ;  the  rest  has  been  divided  in  the 
proportion  of  1 :2  between  the  tar  and  gas. 

Considering  comparatively  the  low  and  high  temperature 
distillations  of  the  same  organic  matter,  it  is  evident  that 
the  high  temperature  volatilises  in  gas  twice  as  much 
earl  ion  as  the  low  temperature  does. 

These  results  are  so  simple  and  so  distinct  that  we  are 
disposed  to  regard  them  as  probably  normal  conditions  in 
the  low  and  high  temperature  industries  respectively. 

Among  minor  inferences  from  our  work,  we  desire  to 
call  attention  to  the  fact  that  low  temperature  tar  is  much 
more  oxidised  than  high  temperature  tar.  the  contrary  being 
necessarily  true  for  the  gas. 

Our  best  thanks  are  due  to  Messrs.  Hamilton,  Buchanan, 
and  Ilaird  for  valuable  assistance  in  this  investigation. 


aaS3QOO»Tr-i-~ 


THE  SCRUBBING  OF  GASES. 

Professor    Hills    then    made    a    verbal    communication 
"  On  the  Scrubbing  of  Gases." 

In  order  to  determine  the  amount  of  matter  that  can  be 
removed  from  a  gas,  e.g.,  coal  gas,  by  scrubbing,  the  dry 
gas  is  passed  through  a  succession  of  U-tubes  of  exactly 
the  same  pattern,  and  each  about  half  tilled  with  the  same 
weight  of  pumice  of  uniform  grain,  saturated  with  heavy 
lubricating  oil.  It  is  convenient  to  cool  the  gas  and 
U-tubes  with  ice.  After  a  suitable  time  has  elapsed,  tube  I. 
(nearest  the  supply)  will  be  found  to  have  absorbed  a 
certain  weight  a  of  hydrocarbon  ;  tube  II.  will  contain  less, 
say,  r  a  ;  tube  III.  will  contain  less,  say,  r  (r  a)  =  r-  a  ; 
&c,  &c.     Three  tubes  will  usually  be  found  sufficient.    The 


total  amount  of  hydrocarbon  that  would  have  been  absorbed, 
from  the  volume  of  gas   under  experiment,  by  an  infinite 

number  of  such  tubes,  is 


1  -  ;■ 


It  is  obvious  that  tube  I.  should  not  be  allowed  to 
become  saturated,  and  that  the  gas  to  be  scrubbed  should 
not  be  saturated  with  the  various  matters  to  be  removed. 


EDWARD  WILLIAM  PARNELL. 

A    MEMBER    OF    THE    SOCIETY    OF    CHEMICAL    INDUSTRY. 

Edward  William  Parnell  was  born  in  1848,  in 
St.  Helen's,  Lancashire,  where  his  father,  Edward 
Andrew  Parnell,  was  then  carrying  on  chemical  manu- 
factures in  partnership  with  William  Henry  Balmain. 
After  receiving  a  general  education  at  various  schools, 
including  the  Wigan  and  Bristol  Grammar  Schools,  he 
applied  himself  to  the  study  of  chemistry  as  a  pro- 
fession, under  the  superintendence  of  his  father,  who 
then  resided  in  Swansea.  In  1867  he  went  to  Wies- 
baden, and  became  a  laboratory  pupil  of  the  renowned 
analyst.  Professor  Presenilis.  At  the  completion  of  his 
course,  Professor  Presenilis  invited  him  to  become  his 
assistant ;  but  Mr.  Parnell,  intending  to  devote  himself 
to  technical  chemistry,  returned  to  England,  and  soon 
became  engaged  in  the  laboratory  of  the  chemical  works 
of  the  Runcorn  Soap  and  Alkali  Company.  He  after- 
wards became  managing  director  of  the  Desoto  Alkali 
Company,  having  works  at  Wiilnes  for  the  manufacture 
chiefly  of  caustic  soda.  For  a  few  years  prior  to  his 
decease,  he  applied  himself  with  great  energy  to 
carrying  out  the  process  of  his  invention  known  as 
the  "  Parnell  and  Simpson  Alkali  Process,"  the  object 
of  which  is  to  conjoin  and  carry  on  unitedly  the  old 
Leblanc  process  with  the  ammonia-soda  process ;  with 
production  of  soda-ash,  caustic  soda,  bleaching  powder, 
and  sulphur.  A  paper,  by  Mr.  Parnell,  describing  his 
process,  which  he  read  before  the  Liverpool  Section  of 
the  Society  of  Chemical  Industry,  will  be  found  in  the 
Journal  of  the  Society,  Jan.  31,  1889  (No.  1,  Vol.  viii). 
Unfortunately,  be  did  not  live  to  see  all  the  practical 
difficulties  in  some  of  the  details  of  this  ingenious  and 
promising  process  surmounted. 

An  important  improvement  in  the  manufacture  of 
caustic  soda,  introduced  by  Mr.  E.  W.  Parnell,  consisted 
in  causticising  under  high  pressure.  A  much  stronger 
liquor  is  obtainable  thereby  than  at  ordinary  pressure. 

His  uprightness,  amiability,  and  unselfishness,  brought 
him  the  esteem  of  all  who  knew  him ;  and  those  who 
knew  him  best  esteemed  him  most.  He  died  in  London 
on  April  3rd,  within  a  few  days  of  the  forty-third 
anniversary  of  his  birth-day. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

The  Treatment  of  Hard  Water.     L.  Archbutl  and 
H.  M.  Deeley. 

See  paget  •">  1 1 — '■>  1  "• 


PATENTS. 


Improvements  in  and  relating  in  Evaporating  and 
Distilling  Apparatus.  .1.  Foster,  Sunderland.  Eng. 
I'at.  4809,  (larch  l'j,  1H90.  lid. 
Thesi  improvements  refei  to  the  construction,  arrangement, 
aiirl  combination  of  evaporating  vessels  by  fitting  them  each 
with  cue  or  more  divisions  or  compartments  within  the 
same  outer  shell,  each  compartment  forming  a  separate 
evaporator  and  capable  of  working  in  combination  with 
the  oth.  i  compartments  cither  as  single,  double,  or  multiple 
effect  Several  of  these  vessels  may  he  arranged  to  work 
together  and  thus  afford  read]  means  tor  the  installation  of 
various-sized  evaporating  phut  capable  of  convenient  and 
quick  adjustment  for  the  work  in  hand.  The  system  is 
applicable  to  both  vertical  and  horizontal  evaporators  or 
distillers,  several  arrangements  of  which  are  indicated  in 
the  two  Bhi  i  '•  of  trawings  attached  to  the  specification. — U. 


An  Improved  Furnace  or  Heating  I  bomber  for  Conducting 
Chemical  Operations,    (i.   E.   I>a\is  ami   A.   K.    Davie, 

Manchester.      E  ,g.  I'at.  1,1:1.!,  April  28,  18a0.     8rf. 
In  this  improved  furnace  the  chemical  operations  can  be 

Deri id,    either    with    or    without    contact    with    the    fuel 

gases,  and  the  furnace  may  be  ivd  and   discharged  auto- 
matically, and  the  speed  of  working  regulated  at  will. 
i  in    furnace  consists  of  an  elongated  tube,   preferably 

oval     in     BectioD,    either     fixed     it    made    to    revolve,     and 

containing    t«"   or   more    re vable    longitudinal    shafts, 

carrying  creeper  blades.    The  shafts  are  placed  at  Buch  a 

distance  apart  that  the  extremities  of  the  ere,  p,l  1. lades  ,,f 
one  shall  neatly  touch  the  metal  of  the  next,  the  pitched 
tin-  blades  being  such    that    those   on  one  shaft  nearly  touch 

those  "f  ih,  n,\t  ai  -..me  point  in  their  revolution,  bj  which 
arrangement  thc_\  arc  kepi  free  from  deposits  and  incrusta- 
tions, I'.v  suitable  gearing  the  shafts  may  he  made  to 
revolve  in  the  same  or  opposite  direction,  and  the  speed  of 
revolution  varied  n>  -mi  the  chemical  Bubstances  under 
treatment  In  certain  processes  t»>>  or  mine  of  these 
furnaces  may  he  arranged  at  different  levels,  so  that  the 
lowct  "He  inn  I"  charged  from  that  above.  The  furnace 
in.i\  be  convenientlj  seated  nj  a  lire  place  underneath. 
External  air  is   excluded   when    necessary  by   Beating  the 

Openings,  01  bj  other  means.      V..  s. 


Improvements  in  Appliances  for  Cooling  or  Heating  and 
Filtering  OH  and  like  Liquids.  1  v  Mackay,  London. 
Eng.  I'at.  7696,  May  it.  1890.  >d. 
A  jackrtkd  cylinder  is  fitted  internally  with  rotating 
scrapers  and  oil  circulators,  and  is  supplied  with  means  by 
which    liquid  ammonia  or  like  Bubstance  is   injected    into 


•  Any  of  these  upcscincjitinn*  nmy  lw  obtained  hy  posti  by 
remittinK  tin'  cost  price.  plus  postage,  I"  Mr.  H.  Reader  Luck. 
Comptroller  of  the  Patent  Offlos,  Southampton  Buildings,  Chancery 
l. .in,'.  London,  \V.*\    Xboamoanl  amy  be  calculated  us 

follows  :— 

If  the  price  does  not  exceed  8d \d. 

Abo\e  s,/.,  ami  net  ,  Heeding  Ls.fld id. 

„     u.Bd 1*.  *d i  i"-. 

„      8*.  irf,      „  ,.         3».  W i.l. 


the  jacket  and  allowed  to  evaporate  therein,  the  gas  evolved 
being  led  to  a  purifier  :  the  main  object  being  to  cool  the 
oil  or  liquid  by  direct  application  of  a  heat-absorbing 
liquid  combined  with  direct  application  of  the  pressure 
necessarj  for  filtration.  Better  results  are  said  to  be 
obtained  and  with  greater  economy.  To  effect  this,  six 
improvements  in  the  apparatus  are  described,  for  details  of 
which  the  specification  must  be  consulted. —  E.  S. 


Improvements  in  Means  or  Apparatus  for  Use  in  Pro- 
ducing or  Separating  Oxygen  and  Nitrogen  Gases  from 
Atmospheric  Air,  also  applicable  for  Manufacturing 
other  Gases.  W.  Cryer,  London.  Eng.  I'at.  8*58, 
June  G,  1890.     8</. 

EbTOETB  are  set  in  nests  and  "supported  at  their  ends  in 
a  series  of  holes  in  plates  or  supports,"  and  are  surrounded 
hy  openwork  rows  of  bricks  or  tiles.  By  this  arrangement 
it  is  claimed  that  the  destruction  or  sagging  of  the  retorts 
consequent  on  local  excessive  temperature  or  want  of 
adequate  support  is  avoided,  the  hncks  or  tiles  constituting 
moreover  a  reservoir  of  heat. 
An  alternative  method  of  supporting  the  retorts  consists  in 

the  use  of  pipes,  through  which  water  circulates  mid  is  used 
for  the  generation  of  steam  or  some  similar  purpose.  Suctl 
pipes  convenient!]  Berve  a-  runners  on  which  the  retorts 
may  be  readily  drawn.-    1!    B 


Improvements  in  Apparatus  for  'Evaporating,  Concentrat- 
ing, and  Distilling  Liquids.  W.  II.  Watson  ami  II.  A. 
Robertson,  Glasgow.     Eng.  P  June  7, 189a    6d. 

Tut-:  object  of  this  invention  is  i"  simplify  th Detraction 

of  the  apparatus  described  in  Eng.  I'at'.  11,485  of  isss 
(this  Journal,  1889,  530),  ami  so  rendet  it  more  easily 
packed  for  transport.     This  is  done  by  forming  the  sepai.il 

ins  chambers  into  a  column  detached  from  the  evaporators, 

with  winch  tiny   ale  connected  by  pipes. — E,  S. 


Improvements  in  the  Manufacture  of  Tin.  Iron,  and 
other  Metal  Drums  /■"  carrying  oils  and  other  Liquids, 
i,   Cox,  London,     Eng.  Pat.  9685,  June 28,  1890.     fid, 

Ni  \i:  one  edge,  the  lid  is  dished  outwards  from  the  inside 
around  the  bung-hole,  and  on  to  the  pail  thus  raised  a  no//le 
to  receive  the    bung    is    s,,    brazed    as    to    leave    no   internal 

projection.     This  allows  free  outflow  of  the  liquid,  whilst 

it  also  adds  strength  to  the  bung-hole.  —  B,  S. 


Improvements   in    Cocks   /"/    Mixing   Has  and  Air.     1!. 

Goehde,  Hanover,   Prussia,     ling-   I'at.  10,698,  July  10, 

1890.     Brf. 
Tim  invention  relati  s  to  the  construction  of  i ks  by  which 

a  mixture  of   gas  ami  air.  the  latter  at  ordinary  atmospheric 

pressure  or  under  compression,  is  produced  for  feeding 
burners  of  heating  apparatus,  'he  object  being  to  prevent 
explosions  occurring  in  the  cocks  and  burners  and  their 
connexions,  both  when  the  mixture  issuing  from  the  burners 
is  lit  ami  wlun  it  is  turned  off.    In  order  to  understand  the 

I stiuetion   of    the    , k     It    will     be   lieeessai  \    to  consult   t  lie 

drawing  attached  to  the  specification.      I      S 


.!«    Improved  Construction   of  Kiln  fot    Drying   Moist 
Materials.      <■■    A.    Man. '  Hull.     'ling.    I'at.    18,897, 

AUgUSl    16,    I  B90.        !'"/• 
Till      material     is     placed    on    a     horizontal     revolving    table 
beneath  which  arc  one  or  mure    lit,    places,  the  whole   being 

arranged    in  a   dome-shaped    circular   building.     Scrapers 

arc    suitably    placed     above    the    table    for    turning   Ovet     the 

i    an. I  foi    delivering  it,  when  required,  tbroti| 
exit.— H.  K.  T. 
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Improvements  in  Centrifugal  Apparatus  for  Treating 
Molten  Material.  O.  B.  Peck,  Chicago.  U.S.A.  Eng. 
Pat.  15,313,  September  27,  1S90.  By  lnternat.  Conv. 
March  3,  1890.     8<i. 

See  under  X.,  page  552. 


Improvements     relating     to    Centrifugal  Apparatus  for 

Treating    Mo/ten     Meterial.       <>.     B.  Peck,    Chicago, 

U.S.A.      Eng.   Pat.    15,348,   September  27,    1890.      By 
lnternat.  Conv.  March  3,  1890.     8'?. 

See  under  X.,  page  552. 


ng 


Improvements     relating    to     <  '<  ntrifugal     Apparatus    foi 
Treating  Molten  Material,  and  to  Means  for  Removi' 
the  sold   Material   /' 
C" 
By 


the  said  Material  from  such  Apparatus.  O.  I'..  Peck, 
Chicago,  U.S.A.  Eng.  Pat.  15,349,  September  27,  1890. 
15y  lnternat.  Conv.  March  3,  1890.     Gd. 

See  under  X.,  page  553. 


Improvements  in  or  relating  to  Gas  Compressing  Pumps 
and  their  Application  to  Refrigerating  Apparatus. 
C.  G.  Mayer,  New  York,  U.S.A.  Eng.  Pat.  85,  January  2, 
1891.     8rf. 

This  patent  deals  principally  with  improvements  in  the 
details  of  pumps  used  with  refrigerating  apparatus,  in  which 
a  gas  is  alternately  condensed  by  compression  and  volatilised, 
the  heat  required  for  vaporisation  being  taken  up  from  the 
circulating  liquid.  Three  sheets  of  drawings  show  a  general 
arrangement  of  the  apparatus  and  details  of  the  compressing 
gas  pump,  and  there  are  22  claims,  of  which  the  more 
important  seem  to  be  one  for  temporarily  equalising  the 
pressure  on  both  sides  of  tin-  piston  to  facilitate  the  work 
at  starting,  and  one  for  cooling  the  oil  used  for  lubricating 
the  piston-rod  gland. — li. 


Apparatus  fur  Distilling  ami  Rectifying.  A.  G.  Burk- 
hardt,  Stuttgart,  and  G.  Seliule,  Hohenheim,  Germany. 
Eng.  Pat.  1214,  January  23,  1891.     Od. 

The  apparatus  is  formed  of  two  concentric  cylinders,  the 
walls  of  which  are  spirally  corrugated.  A  pipe  passes  up 
the  centre  of  the  apparatus,  the  space  between  it  and  the 
inner  cylinder  forming  a  steam  jacket.  In  practice  two  of 
these  appliances  are  superimposed.  The  liquid  to  be 
distilled  is  passed  up  the  central  tube  of  the  lower  portion 
of  the  apparatus,  and  overflowing,  spreads  over  the  outside 
of  the  inner  cylinder,  which  is  heated  by  means  of  steam, 
as  described  above.  The  volatile  portion  of  the  liquor  finds 
its  way  into  the  space  between  the  outer  and  inner  cylinders 
of  the  upper  portion  of  the  combined  apparatus,  where  it 
undergoes  rectification.  For  details  and  drawings  of  the 
apparatus,  the  original  specification  must  be  consulted. 

— H.  T.  P. 


Improvements  in  Filtering  Apparatus.  H.  H.  Lake, 
Loudon.  From  E.  M.  Knight,  San  Francisco,  U.S.A. 
Eng.  Pat.  1509,  January  27,  1891.     8d. 

The  filter  consists  of  two  separate  chambers,  one  above  the 
other,  the  upper  one  standing  on  the  rim  of  the  lower  one. 
This  latter  forms  the  storage  and  delivery  chamber.  The 
bottom  of  the  upper  chamber  is  fitted  with  two  wire  screens, 
having  asbestos  cloth  between  them.  On  the  upper  screen, 
a  paste  made  of  finely- powdered  charcoal  and  water  is 
placed,  the  whole  being  properly  secured  in  its  place. 
Besting  on  this  a  second  and  similar  screen,  but  without 
the  paste,  is  placed,  which  can  be  lifted  off  and  on  by 
a  handle.  The  object  of  this  second  screen  is  to  prevent 
the  water  when  poured  on  from  washing  away  the  paste  on 
the  lower  screen,  whilst  it  also  serves  to  receive  any  coarse 
sediment  which  may  be  in  the  water,  and  prevent  its 
passing  readily  through  unou  the  filtering  medium  below. 

— E.  S. 


Improvements  in  Filtering  Apparatus.  II.  H.  Lake, 
London.  From  E.  M.  Knight,  San  Francisco,  U.S.A. 
Eng.  Pat.  1521,  January  27.  1891.      11./. 

A  SEitiF.s  of  tanks,  which  can  be  used  independently  or 
together,  is  supported  and  secured  in  a  battery  of  exterior 
bracing  frames.  In  the  interior  of  each  tank  is  a  filter 
frame,  the  sides  of  which  arc  formed  of  finely-perforated 
wire-cloth,  upon  which  is  spread  asbestos,  to  support  the 
filter  bed,  which  is  formed  of  a  coating  of  finely-powdered 
charcoal,  made  into  a  paste  with  water,  and  brushed  into 
the  interstices  of  the  wire-cloth,  until  a  sufficient  thickness 
has  been  applied. 

For  further  details  of  construction  and  mode  of  working 
the  specification,  and  three  sheets  of  drawings  attached, 
must  be  consulted.     There  are  11  claims. — E.  S. 


Improvements  in  the  Method  of  and  Apparatus  far  Furring 
Semi-Fluids  into  Filter  Presses.  S.  H.  Johnson  and 
C.C.  Hutchinson,  Stratford.  Eng.  Pat.  3001,  February  19, 
1891.     8rf. 

In  filter  presses  of  the  usual  construction,  the  amount  of 
sludge  which  can  pass  through  the  press  gradually  diminishes 
as  the  pressure  increases  during  each  operation,  and,  in 
order  to  prevent  overstraining,  the  pumps  employed  must 
either  allow  part  of  the  sludge  to  escape  through  a  relief 
valve,  or  they  must  he  worked  at  greatly  reduced  speed 
towards  the  end.  In  the  former  case  a  loss  of  power 
results,  whilst  in  the  latter  the  valves  and  passages  are 
stopped  up  with  the  fibrous  material,  and  the  proper  action 
of  the  pumps  is  impeded. 

The  patentees  avoid  these  inconveniences  by  causing  the 
pumps  to  work  intermittently,  but  always  at  their  full  speed, 
and  to  stop  automatically  every  time  the  full  pressure  has 
been  reached.  When  the  pressure  has  fallen  again  by  a 
predetermined  amount,  a  regulator  comes  into  action 
automatically,  to  open  the  steam-valve  of  the  pumps,  and 
this  is  repeated  until  the  press  is  quite  filled.  Details  of 
the  regulator,  and  a  complete  arrangement  of  the  plant, 
are  shown  in  the  drawings.     There  are  two  claims. — B. 


A  JYeir  or  Improved  Method  of  and  Apparatus  or 
Machinery  for  Continuous  Mechanical  Distilling. 
S.  Barber,  London.  Eng.  Pat.  3140,  February  20, 
1891.     8d. 

The  apparatus  consists  of  a  combination  of  horizontal 
mixers  and  horizontal  closed  cylinders  or  stills  with  central 
revolving  shafts  and  stirrers,  for  the  purpose  of  mixing  and 
automatically  delivering  certain  solid  substances,  such  as 
coal  or  coke,  stones,  shells,  sand,  cork,  pulps,  &c,  whilst 
undergoing  the  process  of  distillation.  Tars,  oils,  or  acids 
may  be  injected  into  the  mixer  for  distribution  amongst  the 
solid  matter,  whilst  air,  steam,  or  gases  are  admitted  to  the 
stills  through  nozzles  entering  from  below,  and  the  resulting 
gases  or  vapours  drawn  off  from  above.  The  mixer  aud 
stills  deliver  from  one  to  the  other  automatically,  and  the 
solid  materials  are  discharged  at  the  end  of  the  last  still, 
ready  for  any  further  treatment,  such  as  pressing  into 
blocks,  &c.  The  drawings  accompanying  the  specification 
give  a  general  idea  of  the  arrangements  of  the  apparatus, 
and  are  supported  by  five  claims. — B. 


Improvements  in  Apparatus  for  Automatically  Changing 
the  Direction  of  Flow  of  Currents  of  Fluids  through 
Pipes    or   Passages.     "  The   Brins   Oxygen   Compauy, 
Limited,"  and   K.  S.  Murray,   Loudon.     Eng.  Pat.  4292, 
March  10,  1891.     8d. 
The  improvements  apply  to  part  of  apparatus   previously 
described  in  Eng.  Pat.  4955  of  1889,  and  consist  in  devices 
for  the  automatic  reversal  of  valves  with    a  view  to   the 
reversal  of  the  flow  of  air  or  gases  through  pipes.     The 
presence  of  the  fluid  in  the  pipes  is  made  use   of  for  pro- 
ducing the  desired  change,  and  for  details,  the  specification 
and  two  sheets  of  drawings  must  be  consulted. — 11, 
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Improvements  in  Evaporators.  I:.  tladdan,  London.  From 
I.  W.  Evans,  Cleveland,  Is.A.  Bnc.  Pat  5555,  March 
31,  ! 

In  the  naphtha  process    o(   extracting  oil  from  seeds, the 
weds,  after  having  been  ground,  an    placed  in  pera 


tilled  with  naphtha,  which  extracts  the  oil,  ami  jn  afterwards 
separated  therefrom  by  evaporation  and  condensation. 
Quantities  of  ,  saj  1,000  bushels,  of  meal,  and  perhaps  150 
barrels  of  naphtha,  may  be  treated  in  om-  percolation  at  a 
time,  ami  several  of  these  may  be  working  in  conjunction, 


'  HI  'i     i    ' 


'■■:   .  * 
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and  the  evaporator  must,  therefore,  be  of  ample  size  and 
efficiency  to  enable  its  work  to  be  done  with  despatch. 

The  invention  refers  to  the  construction  of  an  improved 
evaporator  with  that  point  kept  in  view,  the  naphtha  being 
evaporated  at  comparatively  low  heat.  The  accompanying 
illustrations  show  the  apparatus  in  longitudinal  and  cross 
sections,  and  will  be  clear  from  the  following  references, 
viz.  :  — 

A  is  a  rectangular  box  or  container,  preferably  made  of 
sheet  iron  with  circular  top,  having  an  opening  at  one  side 
extending  the  full  length  of  the  vessel.  To  the  flanges  of 
this  opening  are  secured  the  lengthening  piece  A1  and 
cover  plate  A3  with  outlets  it  and  a1  for  the  naphtha  vapours. 
The  interior  is  heated  by  the  steam  coil  B  and  the  perforated 
steam  pipes  B1,  from  the  latter  of  which  the  steam  can  be 
cut  off  by  the  valve  B-  without  affecting  the  remainder. 
Above  the  steam  pipes  are  fitted  agitators,  consisting  of 
hollow  shafts  ('  with  hollow  prongs  C,  into  which  steam 
can  be  admitted  through  the  tap  C3,  for  the  purpose  of 
keeping  them  at  the  proper  temperature.  In  the  upper 
part  of  the  vessel  the  hollow  troughs  D  heated  by  steam 
still  further  aid  evaporation,  whilst  their  shape  facilitates 
the  collection  of  any  naphtha  condensed  overhead.  E  is  a 
vacuum  valve,  for  protection  against  a  collapse  of  the  vessel 
on  cooling ;  F,  glass  gauge  ;  I,  glass  lights  ;  J,  inlet  pipe  for 
the  compound  ;  and  K,  outlet  for  the  purified  oil ;  L,  well  for 
ascertaining  the  temperature,  and  there  are  man-holes  and 
other  usual  mountings.     The  specification  covers  six  claims. 

— B. 


II.-FUEL,  GAS,  AND  LIGHT. 

The  Scrubbing  if  Gases.     E.  J.  Mills. 
See  page  527. 


PATENTS. 
Improvements  in   the  Method  of  and  Apparatus  employed 
in  the  Manufacture  of  Coal-Gas  and  of  Compounds  of 
Ammonia.       T.     Holgate,     Halifax.       Eng.    Pat.     3684, 
March  8,  1890.     8d. 

The  improved  apparatus  is  a  suitable  arrangement  of 
various  stills  of  any  approved  form,  whereby  the  waste  heat 
generated  in  the  preparation  of  ammonia  from  ammoniacal 
liquor  and  in  the  purification  of  crude  ammoniacal  liquor 
(.and  in  the  manufacture  of  coal-gas)  can  be  utilised.  The 
apparatus  consists  of  two  parts,  one  for  the  preparation  of 
ammonia  for  making  sulphate,  the  other  for  the  partial 
purification  of  crude  ammoniacal  liquor  (for  use  in  purifying 
coal-gas),  the  two  parts  and  processes  being  worked  in 
conjunction  with  one  another. 

The  apparatus  for  preparing  ammonia  consists  of  a  still  A, 
in  which  the  crude  liquor,  previously  warmed  in  D,  is 
heated  to  drive  off  the  free  ammonia,  etc. ;  the  gases  pass 
into  an  ordinary  saturator,  the  liquor  being  conveyed  to  a 
second  vessel  li,  placed  below  A,  and  there  agitated  with 
lime  ;  the  mixture  is  then  passed  into  another  still  C,  and 
heated  to  drive  oft'  the  rest  of  the  ammonia.  The  spent 
liquor  from  C  is  passed  into  a  still  I),  and  its  heat  is 
utilised  for  warming  the  cool  ammoniacal  liquor  before  it 
passe.,  into  A. 

The  other  part  of  the  apparatus  consists  of  a  vessel  E,  in 
which  ammoniacal  liquor  previously  warmed  by  passing 
through  the  vessels  G,  F,  or  H,  F,  is  being  heated  to  expel 
sulphuretted    hydrogen  and    carbon    dioxide ;    these   gases 


Apparatus  fob  Treating  Ammoniacal  IjIquok, 


pass  to  the  saturator,  and  the  purified  liquor  runs  into  a 
cooler  G  placed  below  where  its  waste  heat  is  utilised  for 
raising  the  temperature  of  crude  ammoniacal  liquor  before 
it  passes  through  F  into  E.  Situated  between  E  and  G  is  a 
vessel  F,  which  receives  hot  waste  gases  from  the  saturator 
and  in  which  ammoniacal  liquor,  already  warmed  in  G,  or  in 
H,  is  still  further  heated.  The  waste  gases  from  F  are 
conducted  through  a  still  H,  where  crude  ammoniacal 
liquor  is  heated  before  it  passes  into  F  and  E,  and  then  to  a 
"  Clans  kiln,"  sulphuric  acid  plant,  or  oxide  of  iron  purifier. 

— F.  S.  K. 


Improvements  in  Coke  Ove?ts,  and  in  the  Method  of  Using 
the  Same.  E.  Edwards,  London.  From  F.  Stroehmcr, 
Dresden,  Germany.  Eng.  Pat.  4457,  March  21,  1890.  id. 
In  this  invention  it  is  proposed  to  use  trucks  for  coking  in. 
The  coal  is  carefully  laid  and  rammed  down  in  the  trucks, 
four  of  which  are  used.  The  trucks  are  introduced  into  a 
vaulted  fire-brick  coking  oven,  suitably  arranged,  and  to 
which  air  has  free  access  from  the  bottom.  After  coking,  a 
fresh  truck  is  pushed  in  at  one  end  and  so  pushes  out  the  one 
furthest  away  and  most  coked.  The  doors  are  closed  and 
coking  resumed. 
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It  is  claimed  that  this  furnace  and  mode  of  operation 

will  be  useful  for  glass  or  smelting  furnaces,  pottery  kilns, 
and  such  like. — 1).  A.  S. 


Improvements  in   Apparatus  for  Burning  Hydrocarbon 
Oil  as  Fuel.     H.  H.  Lake,  London.     From  J.   P.  Swift, 

W is  li,, 11,  l  ,S.A.    Eng. Pat,  6502,  April  28,  1890.    Sd. 

Tins  is  ;,n  apparatus  in  which  petroleum  or  other  liquid 

hyi arbons   an    used    for   heating  steam  boilers  or  for 

similar  purposes.  The  hydrocarbon  is  fed  through  C  into 
a  trough  I!,  which  maj  be  lined  with  asbestos  or  similar 
material.  The  hydrocarbon  is  partially  burnt  and 
volatilised  by  a  current  of  air  entering  through  a.  The 
flame  so  produced  passes  through  1),  and  is  urged  onwards 
and  burnt  by  u  current  of  :iir  passing  through  £.  The 
tube  !•'  serves  to  keep  together  and  thoroughly  mingle  the 
air   and  hydrocarbon    flame.      In   order    t<»    prevent    the 


of  coal-gas  into  a  second  carburetter,  and  so  on,  until  the 
desired  luminosity  is  obtained,  and  finally  led  away  to 
coolers,  scrubbers,  &c.,  and  stored  in  the  usual  manner. 

All  the  retorts,  of  which  there  are  four  for  carbonising, 
four  for  the  production  of  water-gas,  and  two  for  the  pro- 
duction of  hydrogen,  together  with  the  superheating  pipes 
and  carburetters,  an-  arranged  in  an  oblong  gas  furnace 
fitted  with  regenerators;  the  gas  employed  for  heating  is  a 
wast,-  gas,  taken  hot  from  the  hydrogen  producers,  which 
air  worked  alternately;  this  waste  gas  is  generated  by 
passing  fixed  water-gas  through  one  of  the  hydrogen 
producers,  the  other  being  used  in  the  meantime  for  making 
hydrogen;  in  this  way  the  oxide  of  iron  is  reduced  to  metal 
and  tile  producer  is  ready  for  use  again. 

There  are  six  elaims  and  live  sheets  of  drawings. — !•',  S.  K. 


Apparatus  fob   Burning   Hydrocarbons. 

deposit], hi  ,,f  carbon  on  I>  and  ill  the  tube  F,  air  is  admitted 
through  tubes  surrounding  the  combustion  chamber  A,  and 
through    a    side-till,, ■  II  into  !•'.     The   various    air  apertures 

are  fitted  with  dampers. — II.  K.  T. 


An  Improved  Process  for  the  Manufacture  of  Illuminating 

Gas,  anil  Apparatus  therefor.     II.  C.  Lindsay,  llamp- 

siead.     Eng.  Pat.  TL'.VJ,  May  9,  WW.     Is.  Id. 

Coal,  cannel,  or  other  gas-making  material  is  carbonised  in 

retorts  in  the  usual  manner,  and  the  gas,  after  being  passed 

through  condensers  I   washers,  is   led   into  an  exhauster. 

Before  drawing  the  charge,  steam  is  admitted,  when  carbonic 
oxide  and  hydrogen  are  produced  at  first,  hut  later  on,  as 

the  retort  is,  carbonic  acid  and   hydrogen  are  formed. 

The  object  ,,t  introducing  steam  is  to  prevent  the  coke  from 
bursting  into  flame  when  the  charge  is  being  transferred  t,, 
the  water-gas  retorts,  this  being  a  better  method  than 
damping  with  water,  and  also  serving  to  keep  the  retorts 
tie,-  from  carbon.  The  coke  is  then  drawn,  while  still  hot, 
and  placed  in  a  second  series  of  retorts,  where  if  is  treated 
with  Bteam,  previously  superheated  in  small  fireclaj  pipes. 
These  retorts  arc  arranged  in  batteries  of  two;  in  the  first 
two  the  steam  is  decomposed,  forming  principally  carbonic 
mid  and  hydrogen  ;  this  mixture  is  then  superheated  in  small 
fireclay  pipes  and  passed  mi,,  the  second  series  of  retorts, 

where  the  curhimic    arid    is    converted    into    earhonie    oxide. 

The  water-gas  produced  in  this  way  is  now  mixed  with 
hydrogen,  this  gas  being  generated  1>\  passing  superheated 
strain  through  vertical  retorts,  in  which  air  fitted  iron 
trays  filled  with  spongv  iron  ;  the  addition  of  hydrogen 
to  the  water-gas  is  necessan  to  keep  down  the  percentage 
,,!   carbonic   oxide  in   the    illuminating  gas   subsequent!} 

produced. 

Ih,  purified  gas  obtained  from  the  cool  is  forced  hack 
to  the  retort  bench,  and  there  divided  into  six  or  more 
jets,  earh    of   which    passrs    into    the    end    of   a    rarhurrttrr, 

-hawing  with  it   the  watei  gas  from  the  water-gas  retorts, 

and    also    a     siipph     of    heaw     petrol,  'in,    oil;     the    gaseous 

mixture  obtained  in  this  waj   is  then  forced  bj   anotl 


Apparatus  for  Automatically  Delivering  any  Proportionate 
Quantity  of  Oxygen,  Air,  ,»/■  other  Gaseous  Body  or 
Bodies  into  Gas  Purifiers  or  other  Vessels,  Pipes  or 
Conduits,  irrespective  of  any  Pressure  there  nun/  /„•  in 
such  (in*  Purifiers  nr  other  Vessels.  ('.  li.  Newton, 
Shrewsbury.     ling.  Pat.  7714,  Ma]   17,1890.     I*.  Id. 

The  air,  ox\  gen,  or  other  reagent  is  contained  in,  or  pumped 
from  an  ordinary  holder  into  a  gas  holder,  of  which  the  side 
sheets  me  earned  above  the  junction  of  the  crown  so  as  to 
form  a  tank  on  the  top  of  the  holder;  this  tank  is  tilled 
with  water,  -n  as  to  give  a  greater  pressure  than  in  the 
purifier  or  other  pipes,  and  is  fitted  with  an  adjustable 
overflow,  so  that  by  raising  or  lowering  the  water  level  the 
pressure  ran  he  regulated  at  will.  An  eleetric  contart 
maker,  so  constructed  as  to  prei  ent  any  danger  arising  from 
sparking,  is  placed  in  c  innexion  u  ith  the  station  meter  index 
and  with  an  electro-magnet,  the  arrangement  being  such 
that  when  a  certain  quantity    of  r;is  has  pass,,,!  through  the 

meter  the  circuit  is  momentarily  closed;  the  electro-mag:  <t 
thru  attracts  an  armature, and  certain  valves,  through  which 
the  air  or  other  reagent  is  supplied,  air  thereby  opened. 
The  air,  or  oxygen,  on  its  wa_\  to  the  purifier  passes  through 
a  meter,  which,  by  means  of  a  suitable  mechanical  arrange- 
ment, shuts  the  valves  again  when  the  desired  quantity  has 
been  admitted ;  the  gas  then  passes  through  one  or  more 
regulating  valves,  worked  by  hand,  by  means  of  which  the 
time  occupied  in  passing  can  tie  lengthened  or  shortened  as 

required,  and  then  through  a  governor,  which  is  so  con- 
structed as  to  maintain  a  constant  difference  of  pressure 
between   the    inlet    and    ■  utlet    of   the    meter   or  regulating 

valves. 
'fhe  same  objeef  may  I,,-  accomplished  by  connecting  the 

drum  spindle  of  the  station  meter  with  that  of  the  reagent 
meter.  Sufficient  pressure  is  then  put  on  ihe  reagent  meter 
to  drive  it  faster  than   the  station  meter,  hut,   1,\    means  of  a 

pawl  and  a  projecting  pin,  the  former  is  prevented  from 
movingfoster  than  the  latter,  and  so  th,'  required  percentage 
of  gas  passes  into  the  purifiers  or  pipes  ;  the  reagent  meter 
is  not  geared  direct!)  t"  the  station  meter,  nor  is  it  hound  to 
revolve  bj  the  action  of  the  latter,  hut  rather  follows  it  by 
reason  of  the  pressure  of  'lie  gas. — ]■'.  S.  K. 


Improvements  in    Apparatus  for  the  Conversion  of  Solid 
into  Gaseous  Fuel  and  its  Purification.     It.  ('.  Bykes 

and  (i.  Illaniires,  (  leckheuton.      Kng.  I'at.  7830, May  20, 
1890.     s,/. 

The  apparatus  patented  is  a  gas  producer  with  an  internal 
chamber  lor  the  partial  combustion  of  the  fuel,  surrounded 
l,\  an  annular  spare  tilled  with  water,  and  surmounted  by  a 

steam  space.  The  gases  generated  are  caused  to  pass  down 
vertical   till"  s   placed    In    the   annular  water    space,  and   to 

escape  through  the  water,  depositing  tar  and  ommoniacal 

salts  and  converting  the  water  into  steam  in  so  doing. 
The  mixed  eases  and  steam  arc  "used  to  actuate  a  non- 
condensing  engine,"  and  then  pissed  through  a  condense! 
where  water  is  the  cooling  medium,  and  thence  into  one 
which  is  cooled  by  air,  and  finally  pumped  l>\  compressors 
mi"  the  burning  chamber,  It  is  claimed  that  the  proci  >>  "t 
condensation  is  "truly  regenerative,"  that  "any  amount  of 
temperature  maj  he  obtafni  d,"  and  that  ••  the  whole  of  the 
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nitrogen  in  the  fuel,  and  possibly  from  the  high  tempera- 
ture developed,  and  the  high  pressure  employed,  some  of  the 
nitrogen  of  the  air  will  be  converted  into  ammonia  or 
cyanogen." — li.  II. 

A  Process  and  Apparatus  for  the  Manufacture  of  Illu- 
minating (ins.  S.  Pitt,  Sutton.  From  K.  .1.  Jerzma 
nowski.  New  York,  U.S.A.  Eng.  Pat.  8535,  June  2, 
1890.     Sd. 

Two  fireclay  retorts,  each  of  which  consists  of  a  horizontal 
portion  and  three  vertical  portions,  air  tilled  with  limestone, 
containing  preferably  some  clay,  and  heated  by  a  furnace 
until  the  limestone  is  converted  into  lime.  Steam  and  oil 
are  then  forced  into  the  horizontal  portion  of  the  retort, 
through  a  long  perforated  pipe,  and  there  converted  into 
illuminating  gas;  this  gas,  which  contains  also  a  small 
percentage  of  carbonic  oxide  and  carbonic  acid,  passes 
through  the  vertical  portions  of  the  retort,  where  the  illu- 
minaut  is  fixed,  and  is  then  led  off  to  the  hydraulic  main. 
The  gas  is  tested  at  frequent  intervals  and  the  admission 
of  oil  regulated  accordingly. — !■'.  S.  K. 


An  Oil  Flame  Furnace.  The  Lucigen  Light  Company, 
Limited,  and  T.  M.  Jarmain,  Westminster.  Eng.  Pat. 
9181,  June  13,  1890.     Gd. 

Tiik  furnace  may  be  portable,  in  which  case  it  is  placed  on 
a  wheeled  truck,  or  stationary,  hut  the  essential  parts  are 
the  same.  They  consist  of  a  firebrick  body  with  Hue  and 
chimney  constituting  the  furnace  proper,  and  a  burner  which 
is  placed  upon  the  top  of  the  furnace  and  is  directed  down- 
wards into  it.  The  burner  nm>M,  of  ;m  annular  trough 
containing  oil  which  is  supplied  from  an  adjacent  tank,  the 
now  being  regulated  by  a  float  valve  and  capable  of  being 
cut  off  altogether  when  required,  and  of  a  nozzle  for  supply- 
ing superheated  steam  to  drive  the  flame  of  the  burning  oil 
downwards  into  the  furnace.  This  nozzle  or  jet  is  supplied 
from  an  annular  boiler  surrounding  the  mouth  of  the 
burner  where  it  enters  the  furnace  connected  with  a  coil  of 
pipe  iu  the  upper  part  of  the  burner  serving  as  a  superheater. 
Water  for  the  boiler  and  superheater  is  supplied  from  a 
closed-in  reservoir  provided  with  a  band  pump  for  compress- 
ing the  air  above  the  water,  and  thereby  expelling  it  in  a 
steady  stream.  On  starting  the  furnace  the  oil  is  lighted 
ill  the  trough  and  burns  with  its  flame  directed  upwards 
until  the  water  in  the  coil  is  converted  iuto  steam  and  begins 
to  supply  the  jet.  Upon  this  happening  the  boiler  comes 
into  play  and  continues  the  supply  of  steam  to  the  coil 
which  now  acts  as  a  superheater.  A  cap  covering  the 
burner  is  put  on  and  the  running  continues  automatically, 
air  being  drawn  in  through  holes  iu  the  cap. — B.  15. 


Improvements  in  tlie  Treatment  of  Liquid  Hydrocarbons. 

.1.  II.  W.  Stringfellow,  Waltham'stow.     Kng.   Pat.  14.83:', 
September  19,  1890.     6rf. 

See  under  III.,  pane  534, 


Improvements  in  Gas  Producers  or  Generators.  A.  Dauber, 
liochum,  Germany.  Eng.  Pat.  20,002,  December  8, 
1890.     Gd. 

This  is  a  furnace  for  the  production  of  heating  gas  by  the 
partial  combustion  of  bituminous  slate,  turf,  and  other 
inferior  solid  fuels  either  alone  or  in  conjunction  with 
paraffin,  tar,  residues  from  oil  works,  or  coal  dust.  The 
solid  fuel  is  placed  in  a  shaft  having  the  shape  of  an  inverted 
cone,  and  is  burnt  by  a  downward  current  of  air,  the  gaseous 
products  being  drawn  off  through  gratings  at  the  lower 
extremities.  Blast  blowpipes  conveying  hot  air  or  super- 
heated steam  and  hydrocarbons  or  coal  dust  are  inserted  in 
the  sides  of  the  shaft  and  also  in  its  central  axis  in  order 
to  assist  the  combustion.  The  clinker  falls  into  a  sump  at 
the  bottom  of  the  shaft.— H.  K.  T. 


Improved  Method  of  and  Apparatus  for  Treating  the 
Smoke  of  Factor//  and  other  ( 'himneys  fur  the  Purpose 
of  Rendering  the  same  Innocuous.  E.  B.  Saw  ley,  Bristol. 
Eng.  Pat.  489,  January  10,  1891.     sd. 

A  jet  of  steam  is  directed  across  a  chimney  at  any 
convenient  height  up  the  stack,  the  outlet  from  which  it 
issues  being  cither  a  continuous  slot  in  a  metal  box  or 
trough,  or  a  perforated  pipe  extending  half  round  the 
periphery  of  the  chimney.  The  steam  passes  into  a 
receiver  which  may  be  jacketed  with  cold  water,  and  in 
this  the  impurities  from  the  smoke  are  caught  and  allowed 
to  fall  into  any  suitable  receptacle,  the  pipe  leading  down 
to  which  may  be  water-sealed.  An  alternative  plan  consists 
in  the  use  of  a  jet  not  blowing  across  the  chimney,  but 
exhausting  the  smoke  out  of  the  chimney,  the  collecting 
arrangements  being,  however,  the  same.  In  this  case  a 
damper  above  the  point  of  aspiration  may  be  provided  as 
an  additional  means  of  control.  The  apparatus  may  be 
fitted  to  the  funnels  of  locomotive  and  stationary  engines. 

— B.  B. 


Improvi  no  nls  in  Methods  of  Generating  Heating  and 
Lighting  Gases  from  Liquid  and  Solid  Hydrocarbons, 
and  in  Apparatus  therefor.  11.  II.  Thwaite,  Liverpool. 
Plug.  Pat.  971,  January  20,  1891.      '  v.  Id. 

Tins  invention  relates  partly  to  improvements  in  former 
inventions  (compare  this  Journal,  1890, 169,  and  1891,  242) 
and  has  for  its  object  the  improvements  in  the  methods  and 
apparatus  for  the  production  of  oil-gas  and  water-gas 
simultaneously. 

Two  vessels  or  chambers  are  connected  together  above 
by  a  refractory  lined  conduit,  and  each  is  provided  at  the 
upper  part  with  an  annular  cavity,  filled  with  open  brick- 
work, so  as  to  provide  a  large  heating  surface.  Each 
\css,l  is  provided  further  with  an  air  inlet  arrangement 
for  supplying  air  requisite  for  the  combustion  of  part  of 
the  gas  produced  ;  this  combustion  takes  place  immediately- 
above  the  fuel,  thus  heating  the  open  brickwork  of  a 
temperature  necessary  for  the  volatilisation  and  fixation 
of  the  liquid  hydrocarbon,  which  is  injected  with  steam. 
Each  of  flic  air  inlets  has  a  gas  ignition  flame,  which  is 
always  kept  burning  in  such  a  way  that  the  flame  covers 
the  opening  ;  this  arrangement  serves  to  ignite  the  com- 
bustible gas  at  intervals,  as  required,  without  explosion. 

There  arc  eleven  claims  and  four  sheets  of  drawings. 

-F.  S.  K. 


Improvements  in  Apparatus  for  use  in  the  Manufacture 
if  Gas.  J.  Price,  Coleshill.  Eng.  Pat.  1560,  January  28, 
1891.     8</.  J 

Instead  of  putting  the  hydraulic  main  over  the  retort 
benches  it  is  placed  in  a  convenient  position  in  the  front 
of  them,  and  the  ascension  pipe  enters  the  main  vertically 
from  underneath,  the  end  projecting  just  above  the  water 
hue  ;  the  advantages  of  this  arrangement  are,  firstly,  there 
is  considerable  saving  in  the  length  of  pipe  required ; 
secondly,  the  use  of  arch-pipes  is  obviated;  and  thirdly' 
the  direct  action  of  heat  from  the  retort  benches  on  the 
tar,  Sec,  iu  the  main  is  avoided. 

A  cover  or  inverted  thimble  of  block-tin  or  iron  is  placed 
over  the  open  end  of  the  ascension  pipe  and  dipping 
into  the  liquor  in  the  main ;  this  cover  is  perforated  and 
moveable  vertically,  so  that  when  gas  is  escaping  from  the 
ascension  pipe  the  cover  is  lifted  to  the  water  level,  and 
in  this  way  the  back  pressure  is  taken  off  the  retorts. 
Instead  of  allowing  the  cover  to  lift  automatically  it  may 
be  raised  if  desired,  or  lowered  into  the  liquor  with  a  lever, 
or  fixed  by  a  screw;  in  the  latter  case  it  then  acts  as  a 
washer. 

The  tar  is  drawn  off  from  the  bottom  of  the  hydraulic 
main  ;  a  tank  containing  ammonia-water  is  placed  above 
the  level  of  the  main  so  that  it  may  be  kept  cool  by  a 
flow  of  liquor. — F.  S.  K. 
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Improvement!   m    Apparatus  for    Carburetting  Air.    G. 

Hargreaves,  J.   P.  Scranton,  and  E.  W.   Porter,   Detroit, 

i    BjL     Eng.  Pat  -Ji  15,  Februarj  5,  1891 
Tim     object    <>l    the    paten)    i-    to   Becure    an   automatic 
regulation  of  the  "il  and  :»i r   used  in  making  carburetted 
lighting   purposes,   so   that   tin-   supply  is   always 
controlled  by  the  demand. 

This  end  is  secured  bj  the  use  "i"  an  air  pump  driven 
by  :i  niot.,1  consisting  of  a  drum,  round  which  is  wrapped 
a  cord  attached  bj  tackle  to  a  railing  weight,  the  pump 
of  the  same  typ<  as  tin  wet  gas  meters  used  for 
locally  increasing  the  pressure  of  the  gas  Bupply  for 
manufacturing  purposes.  The  motor  is  only  in  action 
ul„.„  cai  ur  is  being  burnt,  and  the  rotation  ol  the 

pump  proceeds  at  the  rate  determined  by  the  consumption. 
At  the  Bame  time  the  reservoir  containing  the  oil  used  for 
carburetting  is  put  under  pressure,  and  the  flow  of  oil  from 
it  to  tin  carburettor  is  controlled  by  a  plunger  pump  and 

actuated   by  a   shaft    connected  by  gearing 

with  the  driving  drum. 

il,.  carburettoi  consists  of  a  series  of  conical  discs  with 

i ■-  alternately  turned  up  and  down,  and  provided 

with  perforations  disposed  alternately  at  the  centres  and 
edges  of  the  cones;  die  oil  is  allowed  to  trickle  from  top  to 
bottom. 

It  i-  clait I  that  tin-  reservoir  of  oil  being  maintained 

at  a  fixed  pressure,  its  separation  into  lighter  and  heavier 
fractions  i-  avoided. —  B.  B. 


Improvement!  in  Apparatus  for  Measuring  or  Delivering 
Air  m  othei  Gases,  and  far  Mixing  In  with  other 
Gases  hi  Definite  Uniform  Proportions,  and  Delivering 
tin  Mixture  undei  u  Definilt  Uniform  Pressure.  W.  1'. 
Thompson,  Liverpool.  [from  .1.  Tayler,  New  York, 
U.S.A.  Kng.  Pat.  2427,  February  10,1891.  Bd. 
The  inventor  uses  two  drums,  constructed  very  much  like 
those  employed  in  liquid  gas  meters,  which  air  immersed  in 
water  or  some  other  suitable  liquid  to  some  distanci  ibo 
ih,  middle  of  their  height.  The  drums  at.-  built  each  in 
two  compartments  longitudinally,  one  part  receiving  the 
gas  from  tin-  outside  through  an  elbow  pipe,  tin-  mouth  of 
nrhieta  reaches  above  the  water  level.  The  othei  part  of  the 
drum  is  Bub-divided,  bj  diaphragms,  into  a  number  of 
longitudinal  spiral  partitions  with  radial  openings  at  each 
end  which,  on  the  rotation  of  tlir  drum,  dip  alternately 
under  the  water,  ami  allow  a  measured  quantitj  of  l'us  to 
pass  from  the  first  compartment  into  the  vessel  within 
which  the  two  drums  are  enclosed.  The  Baid  elbow  pipes 
pass  through  on.-  end  of  this  vessel,  whilst  tin'  drum  shafts 
protrude  at  tin-  other  end,  ami  have  motion  imparted  to 
them  in  any  desired  way,  their  relative  speeds  being 
controlled  bj  differential  gearing.  Any  predetermined 
mixture  ol  gases  can  be  brought  about  by  speeding  the 
drums  accordingly  :  and  tin1  apparatus  has  been  more 
particular!)  designed  for  mixing  an  ami  hydrocarbon  ens 
in  fixed  proportion-  tor  illuminating  or  heating  purposes. 
An  additional  mixing  chamber  is  also  provided  for  the 
more  complete  mixing  of  theg&ses  before  they  leave  the 
vessel.  Ilni.  are  tin''1  Bheets  ol  drawings  and  three 
— B. 

improvements  m  Apparatus  for  the  Manvfactun  oj  Gas 
in, in  Petroleum  Oil  W.P  Thompson, Liverpool,  From 
G.  8.  Sanford,  Mount  Clemens,  1  s.A.  Kng.  Put.  2889, 
February   IT.   1891      Bo*. 

Tin  apparatus  is  for  producing  gas,  either  for  illuminating 
or  for  heating  purposes,  From  petroleum  oil.  it  consists 
essentially  of  (1)  a  retort  in  which  a  mixture  of  steam,  air. 
ami  petroleum  oil  i-  raised  to  a  high  temperature  ami  thus 
converted  into  a  fixed  gas  i  (2)  a  mixer,  in  which  the  oil 
is  thoroughly  mixed  with  steam  and  air,  ami  which  is 
provided  with  suitable  valves  fo  ting  the  proportions 

of  tlir  three  ingredients,  (:ii  an  oil  burner,  ol  the  same 
construction  a-  tin'  mixer,  for  heating  tl  and  (i> 

apparatus  tor  washing]  purifying,  ami  storing  thi  gas 
produced.-  -  F.  8.  R 


Improvements  in  the  Manufacture  if  ('mil  Briquets. 
II  II.  Lake,  London.  From  G.  A.  Purbeck,  Men  York, 
i    -  \.     Eng.  Pat.  2900,  February  17,  1891.    -id. 

<  ii  m .-in  st,  saw-dust,  or  other  organic  waste  is  mixed  with 

a  solution  containing  about   l    per  sent,  of  dry  lii-  or  tri- 
silieate  of   potash  or  so<la,  or  a  mixture  of  both,  the  specific 
gravity  ranging  from   30    to  65     B.,  ami   is  then   p 
into  hloeks  ami  dried.     Nitrates  or  permanganates  may  be 
added  to  assist  combustion. — H.  K.  T. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

i  hi  Destructive  Distillation.     E.  J.  Mills  and 

T.  (i.  McMillan. 

Set  pages  525—527. 


Purity  hi   Benzene.    C.  Liebermann  and  A.  Seyewetz. 
Her.  24,  788—790. 

Ni.  under  Will.,  pagi  .'.7- 


I'ATKN  I- 


Improvements  in  /A.  Destructivi  Distillation  of  Mineral 
Oils,  nnil  in  Apparatus  therefor.  .1.  Laing,  Edinburgh. 
Eng.  I'at.  1120,  March  17.  1890.     Second  Edition.     s,l. 

Minbbal  oils  arc  cracked  by  distillation  in  a  long  cylindrical 
hoiler  divided   into   compartments    bj    d  caching 

nearly  to  the  bottom,  and  provided  with  exit  tubes,  con- 
densers, ami  return  tubes,  so  that  tin-  product  of  distillation 

from  the  compartment  at  the  rurnace  '-nil  of  the  boiler  may1 
be  condensed  and  drop  into  the  next  compartment  and  so 
on,  while  the  pro<iiiet  of  distillation  from  the  compartment 

at  the  end  of  the  holler  remote  from  the  furnace    passes   ,,IT 

finally,  ami    is   c tensed  ami    collected   in   the   ordinary 

manner.  The  temperature  of  the  boiler  is  regulated  by 
the  opening  or  closing  of  dampers  in  tines  running  beneath 
it  from  end  to  end,  the  furnace  gases  being  also  capable  of 
on  without  traversing  the  whole  system. 

The  last  compartment  ma)  he  cooled,  as  to  its  outer  Bide, 
by  a  water  jacket  :  ami  is.  moreover,  provided  with  a  draw- 
off  tube  for  the  pitchy  residue  left  by  the  distillation  of  the 
oil  in  this  mariner,  and  with  a  pyrometer.  The  use  of  the 
I. in.  i  I-  to  allow  of  a  temperature  being  attained  ami 
maintained,  which  has  previously  proved  to  yield  the  best 
results  for  the  particular  oil  under  treatment. 

By  this  apparatus  the  production  of  lighter  from  heavier 
mineral  oils  is  s;,i.|  t,i  be  successfully  effected. — It.  It. 


Improvements  in  tin  '/'n  uttm  nt  of  Liquid  Hydrocarbons, 
.1.  II.  W.  Stringfellow,  Walthamstow.  Bug.  Pat.  14,882, 
September  19,  1890.     id. 

\\  rut  a  view  principally  to  obviate  'he  disadvantages 
attending  the  carriage  ami  storage  of  liquid  hydrocarbons, 
finelj  ground  quUlaia  saponaria  hark  or  similar  saponiflet 
ia  mixed  with  the  liquid  hydrocarbon  under  treatment. 
When  water  is  added  ami  an  intimate  mechanical  mixture 
is  ensured,  solidification  is  set  up  by  the  water  acting 
chemically  upon  the  distributed  particles  of  tin  saponifler 
ami  the  whole  mass  quickly  gelatinises.  The  solidified 
product  does  not  "flow"  when  being  burned;  it  may  he 
re-liquefii  d  in  treatment  with  a  small  quantity  of  acid. 

— K.  K.  M. 
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IV.-C0L0UKING  MATTERS  AND  DYES. 

Stability     of    Diazo-Compounds    in    Aqueous    Solution. 
R.  Hirsch.     Ber.  24,  324—326. 

The  author  has  made  experiments  on  the  comparative 
stability  of  the  diazo-compounds  obtained  from  9' 3  grins. 
aniline,  10- 7  grins,  o-toluidine,  10-7  grms.  ;>-toluidine,  12-1 
grms.  m-xylidine,  and  17 '3  gnus,  sulphanilic  acid.  The 
umido-compounds  were  each  dissolved  in  about  700  cc. 
water  with  the  addition  of  30  cc.  hydrochloric  acid, 
and  diazotised  with  7  ■  2  grins,  of  sodium  nitrate  dissolved 
in  sutlicieut  water  so  that  each  product  measured  1  litre. 
These  solutions  were  then  allowed  to  stand  and  from  time 
to  time  the  amount  of  diazo-product  in  each  solution  was 
determined  by  means  of  a  standard  solution  of  sodium 
naphtholsulphonate  (Schaffer's  salt)  equal  in  strength  to 
the  freshly-prepared  diazo-solutions.  In  each  case  25  cc. 
of  the  standard  naphthol-solution  were  taken  and  the 
amount  of  diazo-solution  required  to  react  with  the 
naphthol-sulphonate  contained  therein  was  determined. 
The  following  table  gives  the  number  of  cubic  centimetres 
required,  and  it  is  evident  that  these  must  be  in  direct  ratio 
to  the  decomposition  : — 


Hours. 

Aniline. 

Toluidiue. 

Toluidine. 

Xylidine. 

Sulphanilic 
Acid. 

1 

26 

32 

25-5 

27 "  5 

25  V, 

2 

26-5 

40 

25-6 

30 

25-5 

3 

■ill 

SO 

25 '5 

33 

25"5 

1 

30-5 

77 

20 

37*5 

25-5 

5 

31 

lit 

27 

IS 

21 1 

B 

34 

112 

27-5 

16 

2<;  ■  5 

24 

50 

265 

27'8 

70 

2T 

2  hi 

" 

50 

- 

It  would  appear  from  these  results  that  a  methyl-group 
in  the  para-position  to  the  diazo-group  imparts  to  the  latter 
a  remarkable  degree  of  stability,  whilst  the  reverse  is  the 
case  with  an  orthomethyl-group. 

Experiments  are  also  tabulated  showing  the  comparative 
stability  of  solutions  of  diazobenzene  under  different 
conditions  of  temperature,  and  also  in  the  presence  of 
sodium  acetate,  an  excess  of  caustic  soda,  and  of  hydro 
chloric  acid.  The  results  show  that  the  diazo-compound 
is  rendered  most  stable  by  cold,  that  the  addition  of  acid 
lias  a  slight  preservative  effect,  whilst  the  effect  of  sodium 
acetate  or  alkali  is  insignificant. — A.  K.  M. 


A  Neu<  Class  of  Fluorescent  Dyes  of  the  Quinoxaline 
Group.     O.  Fischer.    Ber.  24,  719—723. 

Thk  author  has  discovered  a  ready  means  of  obtaining 
dihydroquinoxalines  from  orthodiamines  and  a-ketone 
alcohols. 

When  a  mixture  o£  benzoin  and  orthophenyleuediamine 
in  equal  molecular  proportions  is  heated  in  an  open  v>st-l 
at  160° — 170"  for  three  hours,  diphenylquinoxaline  is 
obtained  as  the  main  product;  dihydrodiphenylguinoxa- 
line — 

.  XH  —  CHQH, 


CfiH, 


N: 


=  C.C6H5 


is  also  formed  in  small  quantity.  On  repeating  the  experiment 
in  a  sealed  tube  in  order  to  avoid  atmospheric  oxidation,  the 
latter  substance  formed  the  chief  product,  60  per  cent,  of 
the  theoretical  yield  being  obtained,  whilst  but  little 
diphenylquinoxaline  was  produced.  Dihydrodiphenylquin- 
oxaline  forms  dark  yellow  crystals,  melts  at  1483 — 149  , 
dissolves  readily  in  benzene  and  in  hot  alcohol,  more 
sparingly  in  ether  and  very  sparingly-  in  light  petroleum  ;  it 
is   insoluble  in  water ;  the  solutions   in  ether  and  benzene 


show  a  beautiful  yellowish-green  fluorescence.     It  is  a  weak 
base,  the   salts  which  it  forms  with   mineral  acids  and  with 
acetic  acid  being  decomposed  by  water. 
Dipheni/ltalifl-toluquino.raline — 

XN  =  CC,H, 

<;h:i(ch:,)<  i 

xn(c;h7).chcbh5 

is  similarly  obtained  from  benzoin  and  orthamidoditolyl- 
amine.  Its  ethereal  and  benzene  solutions  also  exhibit 
yellowish-green  fluorescence. 

In  the  same  way  benzoin  and  diphenyltriamidobenzene 
[NH„:NHC6H5:NHC6H5  =  1:2:4]  yield— 

/N.C6H,CHC6H5 
CaHs.NH.CjHj/ 


\ 


X 


C.C.H5 


whilst  from  benzoin  and  /3-phenyl-o-naphthylenediamine  the 
compound — 

/N==C.C6HS 
C10H6<(  | 

XX(AH5)CHC6HS 

is  produced.  The  former  crystallises  in  greenish-yellow 
lustrous  plates  melting  at  223°,  and  exhibits  in  its  solutions 
(especially  in  alcohol  and  in  benzene)  a  magnificent  deep 
green  fluorescence.  The  latter  forms  glistening  plates  or 
needles  of  an  intense  yellow  colour  and  melting  at  163° — 164°, 
and  its  solutions  in  benzene,  alcohol,  and  ether,  exhibit  a 
greenish-yellow  fluorescence. — A.  K.  M. 


Paramidocarbinols. 


O.  and  G.  Fischer. 
723—729. 


Ber.  24, 


It  has  long  been  known  that  in  the  formation  of  the 
triphenylmethane  colours  by  the  action  of  an  acid  on  the 
amidocarbinol,  a  molecule  of  water  is  split  off  between  the 
OH  group  and  a  paramido  group.  In  order  to  determine 
whether  this  reaction  holds  good  for  other  amidocarhinols, 
the  authors  have  prepared  and  experimented  with  para- 
midobenzylalcohol  XH:.C,,H,.CII„.OH.  This  is  obtained 
when  paranitrohenzylacetate  (Annalen,  147,  343)  is  reduced 
h\  means  of  stannous  chloride  and  hydrochloric  acid,  the 
acetyl-group  becoming  displaced  during  the  process.  The 
resulting  amidocarbinol  crystallises  in  colourless  plates  of  a 
silver  lustre  :  it  melts  at  95°.  Its  hydrochloride  is  colourless 
and  crystallises  in  long  slender  needles ;  when  heated  at 
100° — 120°  it  becomes  yellow  and  the  product  in  alcoholic 
solution  will  then  dye  silk.  When  the  yellow  salt  is 
dissolved  in  water,  the  solution  rapidly  becomes  colourless 
and  the  original  colourless  salt  can  be  recovered.  The 
authors  consider  that  the  production  of  the  yellow  colour  is 
due  to  water  being  split  off,  thus  giving  rise  to  the  formation 
of  the  compound — 

CH„ 


\/ 


-XIIoCl 


They  failed  however  to  effect  a  quantitative  conversion. 

The  hydrobromide  behaves  similarly  to  the  above.  The 
oxalate  (.'-H.,X( ),  2  CsH.:04,  acetyl  derivative — 

XH  (C,H:)0)CfiH4.CH2OCUI,0 

and  the  benzoyl-derivative — 

C„H5COXH .  C„H4 .  CHoOH 

are  described. 

When  a  mixture  of  p-amidobenzylaleohol  and  benzalde- 
hyde  in  molecular  proportions  is  heated  at  100°,  the  con- 
densation product  C,;H.5.CH:X.C,;H4.CH!;OH  is  formed  ;  it 
crystallises  in  needles  melting  at  95°.  Analogous  compounds 
are  also  obtained  by  condensation  with  salicylic  aldehyde  and 
with  cinnamie  aldehyde,  the  products  melting  respectively 
at  163°  and  155°. 

The  authors  find  that  the  amidotriphenyhuethane  prepared 
b\    Fischer  and  Koser  (Annalen,  206,   113  and  155)  from 
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benzhydrol  and  aniline,  and  which    Fischer  and   Fr&nkel 
<  \ i.ti.il.-n.  241,  362)  afterwards  stated  to  be  orthamidotri- 

phenylmethane  i-  really  a  paramido-com] ad  as  was  first 

assumed. — A.  K.  M. 


Oxidation  of  Hydropyridim   Basi  t.     C.  Schotten. 
Ber.  24,  772     775. 
Tin:  author  has  previously  shown  that  the  benzoyl-derivatives 
iif  bydropyridine  bases,  namely,  piperidine  and  conini 
readily  oxidised  bj  potassium  permanganate  with  formation 
of  amido-acidi  of  the  ratty  series  (lier.  21,  2235),  and  he 
now  proposes  to  make  use  "f  ilii>  reaction  for  determining 
ili.-  constitution  of  pyridine  bases. 

( 'onvei  lion  "t  /'•  trahydroquinoline  into  Isaline. — Qujno- 
line  was  converted  into  its  tetrahydro-derivative  by  reduction 
with  tin  and  hydrochloric  acid  (Ber.16, 728),  and  the  pro- 
duct agitated  with  caustic  soda  and  benzoylchloride.  The 
benzoyTtetrahydroquinoIine  obtained  was  then  boiled  with  a 
solution  of  two  ami  a  half  times  its  weight  of  potassium 
permanganate.  The  chief  product  is  benzoylisatinic  mid — 

-CO.COOH 

I    ii 

NIK  -II. it 

This  i-  almost  insoluble  in  water  and  readily  soluble  in 
alcohol;  il  melts  at  188  -  A  product  identical  with  this  is 
obtained  when  isaline  is  boiled  with  dilute  caustic  soda  and 
the  '■  toled  alkaline  solution  agitated  with  benzoylchloride. 

When  benzoylisatinic  acid  is  heated  above  its  melting 
point,  it  loses  water  and  ■-  converted  into  bcnzoylisalin. 
This  crystallises  from  glacial  acetic  acid  in  yellow  needles, 
ami  melts  at  about  206    -  A.  K.  M. 


0 


II, 
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Action  of  Dihydroxyquinone  <m  Orthodiamines.    1!.  Nietzki 
'  and  ('..  Hastcrlik.     Ber.  24,  1837—1340. 

Xikiy.ki  and  Ki'hrniatin  (Ber,  20,  3150)  showed  that  tetra- 
bydroxyquinone  reacts  with  orthodiamines  like  an  ortho- 
dikctone,  l>nt  the  question  ;i-  to  whether  the  product  was  a 
phenazine  derivative,  nr  whether  it  contained  a  quinone- 
imido  group,  »n^  not  settled.  Theauthors  mm  timl  that 
dihydroxyquinone  reacts  with  orthi  phenylenediamine,  yield- 
ing  dihydroxyphenazine,  ami  similarly  with  other  ortho- 
diamines. With  orthotoluylcnediaminc  it  gives  an  azine  of 
the  formula  C13H10N3O  2HsO,  melting  at  265  ami 
crystallising  from  dilute  alcohol  in  red  needles,  ami  from 
strong  alcohol  in  yellowish-brown  plates.  The  azine  ob- 
tained from  l  :  2  uaphthylenediuminc  crystallises  in  reddish- 
brown  needles  melting  at  about  300  . 
The  authors  are  -t ill  unable  to  decide  the  question  of  the 

c stitution  of  these  substances  (compare  Kchruiaini,  this 

Journal,  1890,  934).— A.  K.  M. 


ffudroxyhetone  Colouring  Matters.  A  New  "Dihydroxy 
xanthone.  < '.  Graebc  and  A.  Bichengrfin.  Ber,  24, 
967  970. 
'I'm  authors  are  investigating  some  of  the  colouring  matters 
belonging  to  the  bydioxyketone  group  patented  bj  the 
Badische  Anilin  und  Soda  lai.nl,  (this  Journal,  1890,  197 
ami   609).     Those   examined   are  —  (1)  trihydroxybenzo- 

phen •  prepared  from   benzoic  acid  ami  pyrogallol,  ami 

known  as  alizarin  yellow;  (2),  tetrahydroxybenzophenone, 

'i salicylic  acid  ami  pyrogallol;  ami  (3)  tetrahydroxy- 

phenylnaphthylketone    from     gallic     acid     ami     naphthol 

(Alizarin  W).     I'r the   first  of  these   a   mono-  and  a 

dimethyl  -  derivative  line  been  obtained,  but  the  third 
hydroxylic  hydrogen  atom  could  not  he  displaced  by  methj  I 
or  ethyl,    'I'Im-  acetyl  derivative — 

«    II,  i  hi    II  .mi  II       (Ol    II  0) 

haii  however,  been   obtained,  and  confirms  the  present f 

three  hydroxyl-groups,  Heated  with  concentrated  Bulphuric 
acid  at  100°, oi  «iih  slightly  diluted  acid  at  130  im  , 
trihydroxybenxophenonc  i-  decomposed,  yielding  benzoic 
aeid  and  pyrogallolsulphonic  acid,  Tetrahydroxybenzo- 
phenone -ulTeis  decomposition  in  the  same  way.  In  the 
latter  compound  the  relative  position  of  the  CO  group  in  the 
pj dlol  nneleiis  i*  shown  iii  the  formula — 


This  i-  proved  to  be  the  case  bj  the  fact  that  when  tetra- 
hydroxybenzophenone is  healed  with  wat,!  at  lso  2201 
water  is  split  ofl  and  dibydroxyxanthonc — 


\ 


i  0 


/s 


/-°~\, 


nil 


(ill 


Alizarin  sulphonic  .  teh/.s  and  the  Conversion  of  Antkra- 

quinone  a-  and  B-Disulphonic  A*  ids  into  Flaoopurpurin 

and  Anthrapurpurin.     t,\  K.  Schmidt.     .1.  PrakL  Chcm. 

43,  232     237. 

An  examination  of  the  intermediate  products  obtained  on 

fusion   of  anthraquiuooc-a-  ami    jS-disulphonio   acids  with 

caustic  soda  for  conversion  into  Havopurpurin  and  anthra 

purpurin    respectively  has   shown   that    they    are  isomeric 

alizarin  monosulphonic  acids  of  tin-  formula — 

HSO  -t    H .  '   0    '    II  (OH), 

Their  general  characti  r,  and  especially  their  conversion  into 
alizarin  blue  sulphonic  acids,  wen  greatlj  in  accord  with  tins 

view,   which  is  now  confirmed   bj    the  F ation  of  thesi 

acids  from  alizarin.  When  alizarin  is  treated  with  fuming 
sulphuric  aeid  a  mixture  of  two  disulphonic  acids  is  obtained, 
and  on  heating  these  with  sulphuric  aeid  of  60  B.  al  180  . 
hydrolysis  of  one  of  thesulpho  groups  occurs, and  a  mixture 
of  two  isomeric  alizarin  monosulphonic  acids  is  produced  j 
these  are  identical  with  the  products  mentioned  above. 
When  the  mixed  acids  are  fused  with  potash,  Havopurpurin 
and  anthrapurpurin  are  obtained  in  about  equal  quantities. 

—A.  K.  M. 


is  formed. — A.  K.  M. 


v      Colouring  Matters  of  the  Anthraquinom  Series, 
B,  !•;.  Schmidt     J.  Prakt  (hem.  43,  -j:i7 — I'-lf.. 

Wins  alizarin  is  heated  a(  130 — 140  with  an  excess  of 
fuming  snlphuric  acid  containing  Tn  per  cent,  of  anhydride, 
and  the  product  Bubsequentlv  hydrolysed,  a  colouring  matter 
i-  obtained  which  is  different  from  alizarin,  The  same 
product  is  formed  without  Btilphonation  taking  place  when 
alizarin  i-  treated  at  a  temperature  of  25  — 50  with  a  huge 
excess  of  Bulphuric  anhydride  (75—85  per  cent.  Faming 
aeid  i.  tin  pouring  the  product  on  to  ice  an  insoluble 
orange  -  yellow  intermediate  Bubstance  is  obtained;  this 
appeals  to  be  the  sulphate  of  . l/izaWn-6onfeaux,  for  when  it 
is  dissolved  in  alkali,  the  solution  acidulated  and  boiled,  the 
mw  dye  is  precipitated.  Other  Bordeaux  have  been  pre- 
pared from  purpurin,  anthragallol,  Savopurpurin,  and  anthra- 
purpurin. 
With  alumina  mordants  Alizarin-bordeaux  gives  Bordeaux 

shades,  and  a  black-bine  with  ehronie  mordants;   it  Will   dye 

wool  an  intense  bine  similar  in  shade  to  Alizarin-blue.  The 
colours  are  extremely  fast  It  is  characteristic  of  all  the 
"Bordeaux"  that  they  give  solutions  with  concentrated 
sulphuric  acid,   which  are    considerably  bluer  than   those 

obtained  from  the  mother-substa - 

<  Ither  anthraquinones,  namely .  qcii  i  :ai  In,  zanthopurpurin, 
ant hraru tin.  bydroxj  Havopurpurin,  hydroxyanthrapurpurin, 
ami  ruflgallic  acid,  have  also  been  treated  with  sulphuric 
anhydride  and  converted  into  dyes  of  the  same  class, 
grin-bordeaux  has  been  submitted  to  a  second  treatment 
with  sulphuric  anhydride  and  converted  into  anothet  new 
product  l-'ii II  details  of  the  methods  employed  and  descrip- 
tions of  the  products  are  given  in  the  German  patents, 
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Alizarin-bordeaux  yields  a  monomtro-derivative  which  is 
the  analogue  of  Alizarin-orange,  and  with  mordants  yields 
shades  similar  to  those  given  by  rlavopurpurin.  The  amido- 
derivative  behaves  like  /3-amidoalizarin.  Alizarin-bordeaux 
also  yields  a  blue  corresponding  to  Alizarin-blue,  but  identical 
with'  the  Alizarin  indigo  blue  of  the  Badische  Anilin  und 
Soda  Fabrik.  When  Alizarin  -  bordeaux  is  treated  with 
sulphuric  acid  and  manganese  dioxide  or  arsenic  acid,  it 
does  not  yield  a  Purpurin-bordeaux,  as  was  expected,  but 
is  converted  into  a  new  and  valuable  colouring  matter. 
"  Alizarin-cyanine  H,"  which  dyes  an  intense  blue  with 
chrome-mordants  and  a  violet  with  alum-mordants  ;  wool  is 
dved  irreenish-bhie.  The  same  product  is  obtained  on  the 
oxidation  of  Purpurin-bordeaux,  whilst  the  Bordeaux  from 
rlavopurpurin  and  anthrapurpurin  give  other  but  similar 
Cyanines.  Alizarin-bordeaux  can  be  oxidised  to  another 
dye  by  sulphuric  acid  alone,  the  product  in  some  respects 
resembling  alizarin-cyanine. 

Colouring-matters  are  also  obtained  by  the  action  of 
sulphuric  anhydride  on  anthraquinone,  dibromantbracene 
and  dichloranthracene. 

When  Alizarin -bordeaux  sulphate  mentioned  above  is 
treated  with  ammonia  and  the  solution  acidulated  a  dye  is 
obtained  bluer  in  shade  than  Alizarin-bordeaux 

If  the  oxidation  of  Alizarin-bordeaux  be  conducted  at  not 
too  high  a  temperature,  the  product  poured  into  iced  water 
and  the  precipitate  filtered  off  in  the  cold,  an  intermediate 
product  is  obtained  which  is  readily  converted  into  Alizarin- 
cyaniue  R.  by  boiling  with  water  or  dilute  acids.  By  the 
action  of  ammonia  on  this  intermediate  product  another 
important  colouring  matter,  Alizarin-cyanine  C,  is  obtained 
which  gives  considerably  bluer  shades  than  Alizarin- 
cyanine  R.  Similar  dyes  can  be  obtained  also  from  the 
intermediate  products  which  are  formed  during  the  pre- 
paration of  the  Cyanines  from  Klavi 'purpurin-bordeaux  and 
Anthrapurpurin- bordeaux. — A.  K.  M. 


Naphthol-Sulphonic   Acids   and   Naphthol-Sultones.     R. 
Nietzki.     Chein.  Zeit.  15,  296—297. 

The  author  has  examined  a  compound  which  is  produced 
along  with  /3-naphthol-trisulphonic  acid  in  the  manufacture 
of  the  latter,  and  which  possesses  the  characteristic 
properties  of  a  sultone  (this  Journal,  1890,  491  and  1121). 
J3-naphthol-trisulphonic  acid  is  prepared  by  mixing  1  ]  art 
of  jS-naphthol  with  o\  parts  of  anhydro-sulphuric  acid 
containing  40  per  cent,  of  anhydride,  at  a  temperature  not 
exceeding  90  ,  and  then  heating  to  120°  for  six  hours. 
After  cooling,  the  mass  is  poured  on  to  3  parts  of  ice. 
The  compound  in  question  separates  from  the  cold  solution 
in  the  form  of  a  sandy,  crystalline  powder,  which  is 
filtered-off  and  pressed.  For  the  purpose  of  investigation, 
the  cakes  so  obtained  were  mixed  with  water,  almost 
neutralised  with  soda,  and  the  sodium  salt  of  the  sultone 
derivative  isolated  by  repeated  precipitation  with  common 
salt  from  a  hot  solution,  until  the  yellow-green  fluorescence 
of  sodium  /3-naphthol-trisulphonate  no  longer  appeared  on 
the  addition  of  alkali  to  the  mother-liquor.  The  sodium 
salt  of  /3-uaphtbol-sultone-disulphonic  acid  differs  from 
that  of  3-naphthol-trisulphonic  acid  in  the  following 
respects : — 

1.  Its  solution  is  yellow,  but  without  fluorescence. 

2.  Diazo-naphthaiene-sulphonic    acid     and    other    diazo- 

compounds  do  not  combine  with  it. 

3.  It  is  not  coloured  violet  by  ferric  chloride. 

It  is  converted  into  the  trisulphonie  acid  by  boiling  for  a 
short  time  with  caustic  soda. 

Analyses  of  the  sodium  salt  gave  numbers  corresponding 
with  the  formula— 

SO, 

C,0H,S3O,JXa;;  =  C'1,1H,(S()„Xa),<  I 

N0 
As  the  constitutional  formula  of  /S-naphthol-trisulphonic 
acid  is — ■ 

SO.,H 

OH 


HSO, 


those  of  the  isomeric  /3-naphthoI-disulphonie  acids,  from 
both  of  which  it  is  obtained  by  further  sulphonation,  being 
respectively — 

SO,H 

/VN  oh  ,A/\  OH 

and 

HSO;l 


HSO,  1sysy  SO..H 
R-aci'l 
the  formula  of  the  sultone  must  be — 


G-acid. 


HSO,  'x    X    ) so., 


The  author  has  not  as  yet  succeeded  in  preparing  this 
ortho-sultone  by  the  diazo  reaction  from  the  corresponding 
fS-naphthylamine-trisulphonic  acid,  but  has  had  to  suspend 
his  experiments  through  lack  of  material.  He  is  pursuing 
the  subject  further. — E.  B. 


PATENTS. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
YV\  R.  Lake,  London.  From  A.  Leonhardt  &  Co., 
Miihlheini-on-the-Maine,  Germany.  Eng.  Pat.  8243, 
-May  27,  1890.     Gd. 

These  products  are  derivatives  of  the  acridiue  series  and  are 
orange  dyestuffs,  having  the  general  formula — 

CR\ 
R„N-C6H  /  |        >C6H3-NR, 

They   are   produced   from    tetramido    compounds    of    the 
formula — 

s  C  H  R    \ 
— CM.S  }C,H,— XR„ 


R;N-C6H3 


\VH.,  H,X' 


SOJI 


by  the  elimination  of  ammonia  and  subsequent  oxidation. 
The  compounds  are  obtained  by  condensing  aldehydes  such 
as  formaldehyde  or  beuzaldehyde  with  aromatic  substituted 
m-diamines  such  as  in  -  amidodimethylaniline,  or,  the. 
aldehydes  may  be  condensed  with  tertiary  aromatic  amines, 
such  as  dimethylaniline,  two  other  amido  groups  being 
subsequently  introduced  by  nitration  and  reduction. 
Ammonia  is  eliminated  by  heating  the  tetramido  bodies 
with  a  mineral  acid,  and  the  oxidation  is  carried  out 
preferably  by  the  use  of  ferric  chloride.  Instead  of  first 
forming  the  leuco  compounds  from  formaldehyde  the 
colouring  matters  can  be  obtained  directly  by  heating  a 
mixture  of  formic  acid  or  oxalic  acid  and  glycerol  with 
aromatic  diamines  in  presence  of  a  condensing  agent.  The 
dyestuffs  obtained  by  the  use  of  this  invention  dye  mordanted 
cotton  orange,  silk  dyed  with  the  colouring  matter  shows  a 
brilliant  green  fluorescence. — T.  A.  L, 


The  Manufacture  of  Aew  Derivatives  of  Alizarin  and  its 
Analogues.  B.  Willcox,  London.  From  the  "  Farben- 
fabriken  vormals  F.  Bayer  &  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  8725,  June  5,   1890.     6d. 

A  disulphonic  acid  of  alizarin  is  produced  when  20  kilos, 
of  dry  powdered  alizarin  or  its  mono-sulphouic  acid  or  salts, 
and  253  kilos,  of  fuming  sulphuric  acid  containing  24  per 
cent,  of  anhydride  are  heated  from  135° — 140°  C.  for  about 
six  hours.  Samples  are  taken  out  from  time  to  time, 
poured  into  water,  boiled  and  made  strongly  alkaline  with 
caustic  soda.  The  sulphonation  is  complete  when  the  blue 
colour  of  this  solution  does  not  increase  in  depth.  The 
melt  is  then  poured  into  1,000  litres  of  water,  boiled,  and 
after  cooling  the  disulphonic  acid  is  separated  by  the  addition 
of  potassium  chloride.  By  heating  10  kilos,  of  this  acid 
with  60  kilos,  of  sulphuric  acid  of  60°  B.  at  180°— 190°  C. 
for  about  six  hours,  one  sulphonic  acid  group  is  split  off  and 
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.hi  alizarin  mono-sulphonic  acid  is  obtained  identical  with 
that  described  in  Ger.  Pat.  50,164.  Another  derivative  of 
alizarin  described  in  the  present  patent  ie  a  product  insoluble 

in  water  which  has  been  termed  "  Uizarin  I Ieaux."_  This 

i-  produced  bj  the  action  "f  a  large  exi f  sulpha 

anhydride  on  alizarin  at  a  temperature  nol  e  '•"   C. 

In  kilos,  of  drj  ground  alizarin  are  stirred  into  100  kiln-,  of 
70  pei  cent,  anhydride  at  a  low  temperature  and  kept  at 
:;.-,  in  C.  t"i  24  -48  ln>n  1 —  until  a  sample  poured  011  t" 
ice  and  saturated  immediately  with  caustic  soda  lye  gives  a 
yellowish-red  solution,  when  the  melt  is  poured  into  20* 
of  sulphurii  0    B.,  and   tlii-  mixture  poured  into 

2,11011   litri  1    whole  boiled,  filtered,  ami  the 

precipitate  dissolved  bj  boiling  with  caustic  soda  in  2,000 
litres  i'i  water.  The  boiling  solution  i-  then  decomposed 
with  hydrochloric  acid  which  precipitates  the.  alizarin- 
bordeani  ^fter  filtering  and  washing  itmaj  be  employed 
in  the  form  "fa  paste.  Alizarin  bordeaux  crystallises  from 
glacial  acetic  acid  or  nitrobenzene.  It-  solution  in  con- 
centrated sulphuric  acid  i-  a  bright  bluish-violet,  ami  the 
shades  obtained  with  mordants  are  much  bluer  than  those 
from  alizarin.  It  can  also  be  nitrated  in  an  acetic  acid 
solution  yielding  nitro  alizarin-bordeaux,  ami  this  on 
1  forms  amido-alizarin-bordeanx  which  can  he 
converted  into  a  quinoline  derivative  by  means  "i  Skraup's 
synthesis.  The  product  thus  obtained  differs  from  alizarin 
blue  ( which  dissolves  in  sulphui  ic  acid  « ith  a  reddish-brown 

col by  the  bine  colour  of  it-  solution  in  Bulphuric  acid. 

Similar  bodies  to  the  Alizarin-bordeaux  maj  alsobi  obtained 
from  pnrpurin,  flavopurpurin,  anthrapurpurin  ami  anthra- 
gallol.— T.  A.  I.. 


melt  i-  then  diluted  with  water,  reduced  with  iron,  limed, 
filtered,  and  converted  into  the  sodium  salt.  A  new 
naphthylaminetrisulphonic  acid  is  thus  produced  which 
differs  from  the  two  known  isomers  by  forming  a  colourless 
ompound,  and  by  being  non-fluorescent  in  an  alkaline 
solution.  On  boiling  the  aqueous  diazo  solution  of  this 
acid  it  i-  converted  into  a  naphtholtrisulphonic  aciil.  If  a 
concentrated  solution  of  the  sodiiun  -alt  of  this  acid  be 
made  acid  and  allowed  to  stand,  it  deposits  needle-  of  the 
sodium  salt  of  naphthsultone-disulphonie  acid — 


<s,,,,> 


SO,Na)s 

which  "a  treatment  with  ammonia  yields  the  sulphamide 
t  ■1„ll,(ii|lt(Sii.:MI.)iM)iNai...  On  fusing  with  caustic 
soda,  the  naphtholtrisulphonic  acid  01  it-  anhydride  (the 
naphthsultone  disulphonic  acid  1  fbrm  dihydroxj  naphthalene 
disulphonic  acid.  All  these  hydroxynaphthalene  com- 
pounds an-  capable  of  combining  with  diazo  compounds  to 
form  colouring  matters,  and  can  be  employed  in  the 
well-know  n  T.  A.  L. 


Manufocturi  of  Phenol  Ether  and  Oxydiphenyl,  their 
Bomologues  and  Analogues.  J.  Dawson  and  1!.  Hirsch, 
Huddersfield.     Eng.  Pat.  9080,  J 12,  1890.     ''»/. 

Whin  aqueous  solutions  "i  diuzobenzene,  diazotoluenc, 
diazonaphthalene,  or  of  other  aromatic  diazo  -  compounds 
;,  mixed  with  phenol  the  diazo  -alt  appears  to  dissolve  in 
the  phenol,  forming  a  compound  r,,ll-,.X  -  N.i  •.(',  II  .. 
The  solution  i-  tolerably  stable  at  low  temperature-,  hut 
on  heating  gives  off  nitrogen  and  forms  phenol  ether, 
1  II  ,11. (  11  ,  0  and  p  nydxoxydiphenyl,  and  small 
quantities  of  the  mixed  ether  <  ',,11  ..1 1.1  ',  II  ,.<  ',.11 ..  The 
following  method  1-  employed  in  working  the  process-. — 
In  kilo-,  nl  anilim.  10  lit i .  -  of  water,  and  30  kilos,  of 
hydrochloric  acid  arc  diazotised  with  7*5  Kilo-,  of  sodium 
nitrite  in  15  litres  of  water.  The  solution  thus  obtained 
i-  shaken  with  80  kilo-,  of  phenol,  which  is  then  drawn 
nil,  ami  the  treatment  repeated  three  times  with  10  kilos. 

i  In  in d     Tin    solutions,   alter  mixing,  are  decom] id 

by  beating  in  a  vessel  provided  with  a  condenser.  rhe 
water  formed  in  the  reaction  i-  drawn  off,  the  phenol 
solution  distilled,  and  the  distillate  collected,  thai  which 
comes  ovet  al  200  850  weighing  about  14  kilos.  This 
i-  mixed  with  80  kiln-,  of  toluene,  and  thi  warm  toluene 
-cilutiiui  shaken  with  a  'i  per  cent  can-tie  soda  solution 
until  nothing  more  is  extracted.  The  toluene  solution  is 
then  distilled,  and  the  phenol  ethei  collected  which  comes 
ovet   at   248      290    weighing  2-5  kilos.     After  rectification 

it     hull-    at     256  The     eau-tie      -nda     solution     i- 

precipitatcd  with  hydrochloric  acid  and  yields  about  \-  kiln-, 
nt  .1   and  p-hydroxydiphenyl, which  maybe  separated  by 

crystallisation    it glacial   acetic   acid    ot    b)    fractional 

distillation      Several  ethers  and  hydroxy  derivatives  have 

been  obtained   bj  this  method,  and  th Itii I  boiling 

points  "i  -nine  ni  them  aregiven  in  the  specification. 

I     \    I. 


Improvements  in  the  Production  of  Blue-Green  Colouring 
Matters  of  the  Malachite  Green  Series.  * '.  Imray, 
London.  From  the  "  Farbwerke  rormals  Meister,  Lucius, 
and  Brttning,"  Soechst-on-the-Maine,  Germany.  Eng, 
Pat.  9580,  June  19,  Is'."'.     Bd. 

An  extension  ol    Eng    Pat.   12,796  of  isss  (this  Journal 
1889,  701)  and  of  Eng.    Pal     14,822  of  1888  (this  JournaB 

-in.      It   nasi n  found  that  the  sulphonic  acids  o! 

i:  chloro-tetralkyl-diamido-triphenyj  carbinols  are  also 

fast  blue-green  arid  colouring  matters.  The  m-chloro- 
tetralkyl  diamido-triphenyl  methanes  are  obtained  from 
the  m- diazo  tetralkyl  diamido-triphenyl  methanes  by 
decomposing  them  with  molecular  copper  in 
bydrochlori:  acid,  according  to  Gatternuvn's  method  (Ber. 
23,  l'Jls;  this  Journal,  I  The  subsequent  treat- 

ment of  the  products  so  obtained  is  Bimilarto  that  employed 
for  the    production  of    Colouring   matters    from    the 
sponding  hydroxy  derivative-.  -T.  A    I.. 


Improvements   m    and    relating   to    il"    Manufacturi    of 

Substantivt   Dyestuffs   and  ■•      x  •       Materials  therefor. 

.1.  Sf.  Johnson,    London.     From   the   "Badisohe   Anilin 

and  Soda  Fabrik,"  Ludwigshafen,  Germany.     Bag.  1'at. 

9537,  June  19,  1890     Bd. 

A  m w   o-naphthol-monosnlphonic  acid  can  be  obtained 

from   iS-naphthylamine  disulphonic   acid   t;.  in   two  ways. 

Either  the  amide-group  i-   first   removed  by  means  of  the 

hydrazine  method   and   the  (1*3)  naphthalene  disulphonic 

acid  thu-  obtained  fused  with  caustic  -nda  so  as  to  replace 

one  st>,ll   group  I'N   OH,  or  fi-naphthylamine  disulphonic 

acid   G     (NH     SI  'II    S( '  ,11       2    r  :&)   on   fusion   with 

caustic  -"la  yields  amidonaphthol  sulphonic  acid  (J. — 

(Ml     till    Still       2:1':  V) 

(Kng.  Pat  15,176  of  1889;  this  Journal,  1890,856),  and 
on  removing  the  Nil  group  gives  the  same  o-naphthol- 
Bulpbonic  acid  as  above.  I  valuable  blue  colouring  mattet 
i-  obtained    from  this   product    bj   oombining   it   with  the 

diazo-<  froi lianisidine,   the    -hade   obtained 

being  superiot  to  that  given  bj  Benzaiurine.-    I'.  \.  1.. 


Improvements  in  tht  Production  oj  Naphtholtrisulphonic 
1.  n/.  Naphtholtrisulphonic  Monamidt  Oioxynaphthalin- 
disulphonic  Acid,  and  '/..  Colouring  Matters  derived 
therefrom.  O.  Imray,  London,  From  II  Koch, 
Marburg,  German) .     Eng    I  14,  18! 

SiniiiM  naphthalene  trisulphouate  i-  dissolved  in  Font 
times  its  weighl  of  sulphuric  acid,  the  requisite  amount  of 
concentrated  nitric  acid  added  t"  form  a  mononitro  deriva- 
tive, and  the  reaction  c pletcd  on  the  water-bath.    The 


Improvements   in    and    relating    to    tit.    Manufacture    of 
Substantivt      Dyestuffs,    and    <■!     Materials    therefor. 

.1.   ^  .  Johnson,    London.     From    the   "  Badische  Anilin 
and  Soda  Fabrik,"  Lndwigshafcn,  Germany.     Eng.  Pat, 

6,  June  21,   I  - 

fin-  -| in.  in. in  describes  the  preparation  of  derivatives 

obtained  from  (1*1  )  naphthylaniine  sulphonic  acid  which 

yields  the  following  | lucts.      I.   On   fusion  with  eau-tie 

-nda  it  gives  a  in  w  i  1     I    l   iiiii'ln  naphthol.      'J.   Tin-  amido- 
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naphthol  can  be  sulphonated  and  combines  then  with 
tetrazo-coinpounds  yielding  dull  substantive  colouring 
matters.  3.  Bright  dyestuffs  are  produced  by  replacing 
hydrogen  in  the  amido-group  by  an  acid  radicle  of  the 
fatty  or  aromatic  series  such  as  acetyl  or  benzoyl  previous 
to  combination  with  the  tetrazo-eompounds.  These  sub- 
stances dye  unmordanted  cotton  from  a  bath  containing 
caustic  alkali.  4.  By  choosing  combinations  such  that  the 
total  number  of  sulphonic  or  carboxylic  acid  groups  is 
increased  in  the  finished  dyestuff,  more  soluble  colouring 
matters  are  obtained  which  dye  unmordanted  cotton  from 
a  neutral,  alkaline,  or  soap  bath.  A  colouring  matter  of 
this  class  is  obtained  by  diazotising  diatnidodiphenyldi- 
earboxylic  acid  (NH.:  :  C02H  =1:2)  and  combining  it 
with  (I'l')  beuzoylamidoiiaphtholsulphonic  acid.  The 
colouring  matter  is  soluble  in  hot  water  and  can  be  pre- 
cipitated by  adding  salt. — T.  A.  L. 


A  Process  for  the  Production  of  a  New  a-fi-Naphthylene- 
diamine-mono-sufpho  Acid.  J.  Dawson  and  R.  Hirsch, 
Huddersfield.     Eng.  Pat.  9768,  June  24,  1890.     6d. 

By  slowly  adding  £-naphth\-lamine  nitrate  to  sulphuric 
acid  monohydrate  and  afterwards  adding  fuming  sulphuric 
acid  containing  20  per  cent,  of  SO;i,  a  mixture  of  two  nitro- 
naphthylaniines  is  obtained  which  melt  respectively  at 
143°  and  105°,  the  acetyl  compounds  of  both  melting  at 
197°.  The  nitronaphthylamine  of  melting  point  143°  yields 
a  naphthylcne-diamine  on  reduction  which  is  oily,  but 
gives  an  acetyl-compound  of  melting  point  260'.  The 
naphthylene-diamine  on  sulphonatiou  with  fuming  sulphuric 
acid  gives  a  monosulphonic  acid  almost  insoluble  in  cold 
water,  crystallising  in  small  needles  which  contain  water, 
and  on  boiling  with  an  insufficient  quantity  of  water  change 
into  short  heavy  prisms. — T.  A.  1.. 


Improvements     in     the     Manufacture     if     Trioxybenzo- 
pheiwne,  a  Colouring  Matter  of  the  Oxyketone  Group. 

J.  Y.  Johnson,  London.  From  the  "Badische  Anilin 
und  Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
10,095,  June  30,  1890.     id. 

An  extension  of  Eng.  Pat.  8373  of  1889,  and  of  Eng.  Pat. 
9428  Sf  1889  (this  Journal,  1890,  497),  describing  a  new 
process  for  the  production  of  trihydroxybenzophenone 
consisting  in  boiling  together  pyrogallol  in  alcohol  con- 
taining 10  per  cent,  of  water  and  adding  benzotrichloride 
slowly.  After  the  reaction  is  complete  the  whole  is  poured 
into  a  large  quantity  of  boiling  water  and  filtered,  when 
the  trihydroxybenzophenone  crystallises  out  on  cooling 
and  may  be  filter-pressed,  washed,  and  dried,  or  preferably 
used  as  a  paste. — T.  A.  L. 


Improvements  relating  to  the  Manufacture  of  Colouring 
Matters.  H.  H.  Lake,  London.  From  K.  Oehler, 
Offenbach-on-the-Maine,  Germany.  Eng.  Pat.  10,599, 
July  8,  1890.     6rf. 

These  colouring  matters  belong  to  the  hydrazone  series,  and 
are  produced  by  combining  nitro-xylvlhydrazine  sulphonic 
acid  with  di  hydroxy  tartaric  acid.  The  nitroxylylhydrazine 
sulphonic  acid  may  be  produced  from  diazotised  nitroxylidine 
sulphonic  acid  by  sodium  bisulphite  or  by  means  of  stannous 
chloride.  The  condensation  with  the  dihydroxytartaric  acid 
takes  place  slowly  and  is  completed  by  heating  the  mixture 
to  80°  C,  when  the  dyestuff  forms  a  yellow  crystalline 
powder  which  dyes  a  greenish  yellow  and  is  said  to  be  faster 
to  milling  than  tartrazine. — T.  A.  L. 


Manufacture  of  Colouring  Matters  derived  from  Pyrogallic 
Acid,  and  their  Application  to  Dyeing  and  Printing. 
J.  C.  L.  Durand,  I).  E.  Huguenin,  and  A.  J.  J.d'Andiran- 
Koechlin  ("  La  Societe  L.  Durand,  Huguenin  et  Cie.") 
Bale,  Switzerland.  Eng.  Pat.  3263,  February  23, 
1891.     4(/. 

Yellow  to  brown  colouring  matters  are  produced  by 
combining  the  diazo-eompounds  from  aniline,  p-  and 
m-nitraniline  amido-azobenzeue  and  its  monosulphonic 
acid  or  the  tetrazo-compounds  from  thio-auiline  and  thio- 
p-toluidine  with  pyrogallol!  The  colouring  matters  will  dye 
unmordanted  wool  and  silk  from  an  acid  bath,  but  are 
principally  to  he  used  in  conjunction  with  a  mordant  when 
very  deep  shades  can  be  obtained  and  tbe  goods  will  stand 
the  most  severe  fulling. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

On  the  Composition  of  Woody  Matter  and  the  Influence 
of  Alkalis  and  Calcium  Bisulphite  on  Wood.  A.  Ihl. 
(hem.  Zeit.  15,  201 — 202. 

.See  under  XIX.,  page  563. 


PATENTS. 


Improvements  in  the  Manufacture  of  Artificial  Horsehair 
from  Vegetable  Fibre.  H.  H.  Lake,  London.  From  K. 
Miiller,  .1.  Sehwarz,  and  M.  Scheid,  Freiburg,  Germany. 
Eng.  Pat.  3725,  March  8,  1890.     -Id. 

The  incrusting  substances  of  Mexican  grass  or  similar 
fibres  maj-  be  dissolved  by  boiling  for  about  two  hours  in 
an  alkaline  licpior  of  1  or  2  per  cent,  strength  with  or 
without  pressure  according  to  the  thickness  of  the  fibres. 
These  are  then  washed  and  placed  for  15  to  20  minutes 
either  in  a  mixture  of  2  to  3  parts  of  sulphuric  acid  and 
1  part  of  water,  or  in  a  solution  of  zinc  chloride.  The 
fibres  are  hereby  parehmeiitised,  and  after  being  washed 
and  combed  they  assume  a  hair-like  character,  and  possess 
greater  elasticity  than  real  horsehair.— H.  S. 


Improved  Processes  for  the  Nitration  and  Denitration  of 
Cellulose  and  for  Regaining  the  Acids  Employed  and 
Apparatus  Employed  in  Con?ie.rion  therewith.  H.  de 
Chardonnet,  Paris,  France.  Eng.  Pat.  5376,  April  8, 
1890.     8d. 

See  under  XIX.,  page  566. 


Improvements  in  tin  Retting  and  Scouring  of  Textile  and 
other  Fibres.  C.  Vicomte  de  la  Koche,  Paris,  France. 
Eng.  Pat.  8180,  May  24,  1890.     6rf. 

The  patentee  has  found  that  the  pectic,  resinous,  or  gummy 
substances  of  vegetable  textile  fibres,  such  as  flax,  hemp, 
china-grass,  jute,  and  the  like,  as  well  as  of  peat,  &e.  may 
be  dissolved  by  fatty  acids.  To  effect  this,  the  raw  fibres 
are  boiled  for  about  three  or  four  hours  in  soapy  water, 
until  thoroughly  impregnated  with  it.  Then  ammonium 
chloride  solution  is  added  (1  part  NH4C1  to  3  parts  of  soap) 
which  decomposes  the  liquid  and  sets  free  the  neutral 
insoluble  fatty  acids.  These  dissolve  the  resinous  sub- 
stances of  the  fibres,  so  that  after  two  or  three  hours 
treatment  the  fibres  are  freed  from  all  gums  or  resins,  but 
impregnated  with  fatty  acids.  These  are  then  saponified  by 
a  further  treatment  for  about  two  hours  with  a  slightly 
caustic  lye.  After  this,  the  fibres  are  washed  and  dried, 
and  then  found  to  be  disintegrated.  China-grass  and  other 
foreign  fibres  which  contain  more  refractory  pectic  matter 
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must  be  treated  with  borated  water  after  the  fibres  have 
been  washed  as  above  described.  The  fibres  produced  by 
tlii-  process  are  said  to  I"-  uniform  and  stronger  than  the 
best  fibres  obtained  by  the  ordinary  retting  process  When 
the  ma!,  rial  i-  to  be  used  for  paper  pulp,  the  process  may 
be  assisted  by  a  kneading  or  agitating  apparatus  to  facilitate 
the  removal  of  the  gummy  matters. — II.  S. 


Improvement!   m   Machines  for  Preparing  Flax,   Hemp, 

Jute,   Wool,   and   other   Fibres.     A.  T.   Lawson,  K.  W. 

Lawson,  and  S.  Dear,  Leeds,     Kng.  Pat.  8475,  May  31, 

1890.     Bcf. 

This   paten)    deals   with   machines    in  which   chains    arc 

used  to  can-]  the  fallers  oi   gill  bare.    The  links  in  which 

the   gill    bars  are  held,  are  in  this  invention   made   with 

I  -like  openings  at  the  top,  into  which  the  necks  of  the 

gill  bar-  are  introduced.     It  is  possible  by  this  arrangement 

to  take  <hii  any  bar  at  the  top  of  the  chain.     To  keep  the 

liar-   iii   their  places,   guides   are   put    around   the   chain, 

covering  the  necks  ol  the  bars.     Sometimes  the  guides  ma] 

be  dispensed  with,  by  providing  the  links  with   loose  caps. 

screwed  on  the  top.     These  caps  can  be  removed,  and  any 

liar  taken  out. —  II.  S. 


Improvements  in  Machines  for   Decorticating  liamii    and 

othei     Textile   Plants    in   a    Dry  or  a    Green   Stair. 

P.  A.  Favier,   Paris,  France.     Eng.   Pat.  8520,  June  2, 

- 

Tin  object  of  this   invention   is   to  obtain  ramie  and  other 

textile    fibres    freed    from    all    ligneous   pari-   which   are 

i   moved    immediately    after    the    crashing,   braising,  and 

■■■_'  operations.     The  machine  consists  ol  a  - 
horizontal   rollers   and    scrapers    arranged    in   pair-   (one 
roller  or  scrapet  above  the  othei  I,  between  which  thi 
ol  the  material  are  crashed,  broken,  and  the  woodj  parts 
disengaged  and  separated  from  the  fibres. 

At    the  fronl   end  of   the   machine   is   a  tabic    Foi    the 

distribution  and  rlivisi E  the  stilks,  and  at  the  other  end 

..I'  ii  i-  an  endless  cloth  intended  to  receive  the  fibres  as 
they  issue  from  the  machine.  Between  the  rollers  the 
majority  of  which  are  fluted     and  the  scrapers,  large  spaci  - 

are  left  in  which  the  stalks  are  submitted  to  the  acti I 

beaters,  which  facilitati  the  Fall  of  the  ligneous  parts  as 
well  as  the  passage  of  the  strips  of  material.  t  Ither  Bpaces 
arc  left  between  the  lower  row  of  friction  rollers  al  the  end 
of  the  machine,  permitting  the  pellicles  and  the  few 
splinters,  which  might  have  passed  notwithstanding  the 
action  ol  the  beaters,  to  fall  more  easily  from  the  textile 
material  to  which  they  adhered.  The  scrapers  work  al 
peed,  and  in  the  same  pait  of  scrapers  their  blades 
or  projections  pass  between  each  other  without  toucbingor 

iting,  and  the  end  of  each  blade  in  travelling  approaches 

the  circular  bottom  ol  the  corresponding  scraper,  leaving 
exactly  the  Miry  Foi  the  scraping  of  the  material 

which  i-   iliu-  scraped   without   injury  to  the  fibres.     The 

rollers  and  beaten  at  thi   t i  .  nd   of  the  machine  ma}  b< 

in  two  parts,  separated  by  o  middle  partition,  whilst  farther 
down  tin  \  extend  th*  entire  breadth  ofthc  machii  c.     Il   v 


I     Method   or    Process   -'    Treating   Silh  or   Mixed  Silh 
Fabrics  to  give  them  the  Appearand   of  China  Crape. 

Ii.  Gantillon,  Lyon     I I  i  ■■    Pat.  l  1,246,  &  pt<  ra 

bi  i  l".  1890      id. 

Tin  fabric,  in  Mi.  state  in  which  il  comes  from  the  dyer  or 

weaver,  is  wound  on  ■  steaming  .  "I n  without  stretching 

ii  lengthwise  or  breadthwise,  an  intermediate  cotton  or 
tinea  cloth  being  employed,  to  which  sufficient  tension  is 
given  while  winding  it  on  the  column.  Then  the  fabric  is 
submitted  to  the  steaming  operation  from  .">  to  15  minutes 

lei  a  pressure  of  i  •"  5  atmospheres,  and  after  that  it  is 

unwound  and   folded  read]    for  markel      Thi    effects  pro 

.lui.'.l   can    be   varied    -i ding    t.>    the    texture   of    the 

intermediate  oloth.  -  II.  8. 


Improved  Means  for  Imparting  a  Silky  Appearance  to 
Fabrics,  Threads,  mul  Fibres.  ('.  Brodbeck,  Paris, 
France.     Eng.  Pat  18,119,  November  11, 1890.     Bd. 

Tin-  invention  consists  in  applying  a  solution  of  fibroine  of 
-ilk  to  fabrics,  threads,  or  tilircs  which  have  been  scoured, 
lixiviated,  and  bleached,  and  the  tissues  calendered  by 
friction  and  beetled.  They  are  then  hydrated  and  physically 
modified  by  passing  them  through  a  solution  of  caustic 
potash  or  soda  of  I  '35 — l  "40  sp.  gr.,or  of  sulphuric  acid  of 
1*53 — 1-56  sp.  gr.  In  both  cases  a  low  temperature  of 
■)  — s  ('.  i-  required.  If  animal  lil.rc-  arc  present,  no 
caustic  alkali-  can  be  used.  Cellulose  is  by  this  treatment 
freed  from  most  of  the  imparities  which  ii  contain- when 
imperfectly  bleached,  which  renders  the  fixing  of  the  -ilk 
easier  and  more  perfect  After  careful  washing  and  drying 
the  fabrics  "i  fibres  are  treated  with  concentrated  solutions 
..!  -ilk.  the  fibroine  being  dissolved  either  in  hydrochloric, 
phosphoric,  or  sulphuric  acid,  oi  in  pure  cuprammouium,  8sc, 
It  tin- solution  of  silk  is  ctV.et.il  in  more  or  less  hydrated 
sulphuric  acid,  the  temperature  musl  be  about  0  C.  to  avoid 
decomposition,     silk  in  any  Form  ma]  be  dissolved  ;  hence 

-crap-,  COCOOn  -ill.,  waste  silk,  and  other  material  which  was 

hitherto  practically  useless  may  thus  be  utilised.  Previous 
to  silkif]  ing  cellulose  Fabrics  they  should  be  subjected  to  the 
action  of  a  metallic  or  tannic  mordant,  the  -election  of  which 
depends  on  the  colour  which  the  fabric  is  to  receive.  This 
is  of  advantage  in  combining  the  silk  more  intimately  with 
the  cellulose.  The  impregnation  with  the  silk  solution  is 
effected  by  passing  the  material  through  a  tightly 
impregnating  apparatus  with  onl]  two  openings,  one  for  the 
inlet  and  the  other  For  the  outlet  ..i  the  material.  It  then 
passes  through  a  hot-air  drying  apparatus,  and  subsequently 
through  a  Becond  vessel  containing  liquids  with  which  tin 
solvent*  employed  combine, the  -ilk  being  bercb]  precipi- 
tated upon  and  fixed  in  the  pores  ol  thi  fib  material 
i-  then  washed  and  dried  Should  ii  be  desired  t..  ii 
the  amount  ..t  Bilk,  the  silkify  ii  ma]  be  repeated  as 
often  as  desirable.  Materials  rendered  silk]  in  this  waj  maj 
be  bleached  l>.\  the  same  means  as  those  employed  Correal 
silk.  All  Fabrics  which  have  been  treated  by  this  process 
musl  be  subjected  to  a  mechanical  finishing,  bei 
dering,  rubbing,  brushing,  polishing,  and  pressing  according 
to  the  purpose  For  which  they  are  destined,  in  order  to 
impart  to  them  a  gloss]  appearance  and  silk]  Feel.-    II   S. 


Improvements  in  Machines  t->>  Cleaning  Ii  jetable  Fibre, 
w  i  McBride,  Brooklyn,  I  .S.  \  Eng.  Pat  '-'  1,853,. 
December  13,  1890.     s./. 

From  fibrous  vegetable  substances  which  have  been  sub- 
jected t..  a  crushing  process,  extraneous  matters  ma]  be 
removed  by  a  machine  which  consists  of  two  shafts  revolving 
in  opposite  .In.  .lion-,  an. I  bearing  scrapers  which  are  M 
arranged  that  they  interlock  or  overlap  each  other  in  a 
-IiL'ht  degree.  Below  the  -.-taper-  arc  two  tension  rollers, 
between  which  the  fibres  ma]  be  gripped,  revolving  in  the 
-am.-  directions  as  the  shafts  above  them.  The  top  of  tin. 
machine  is  coven  d,  except  in  the  middle  pan  ..l  ii  above  thi 
scrapers,  where  an  opening  i-  left,  and   provided  with  tw 

rack  bars  Forming  rails  <>n  which  two  holders  travel  < ■  on 

each  side  of  the  machine),  winch  arc  used  alternately  to 
convc]  the  fibrous  stock  to  the  scrapers.  In  the  middle  ol 
thi  se  holders  i-  a  Fluted  roll,  i  which  can  bo  made  to  revolve 
by  means  of  a  crank,  Each  holdei  is  provided  with  a  jaw 
whi.-h  may  be  opened  lij  raising  it.  This  jaw  baa  t».. 
clastic  roller-,  which  arc  so  arrauged  as  to  rest  saddlewisc  on 
the  fluted  roller.  On  both  sides  ol  the  fluted  roller  I 
ha-  a  number  oF  dabbling  brushes,  which  are  of  sufficient 
length  to  reach  nearl]  i<*  the  cover  of  the  machine.  The 
jaw,  when  closed,  is  held  down  Brmlj  to  the  holder  by 
means  ol  springs  and  a  rope.     The  material  t..  be  treated  it 

placed  in  the  holder  ac the  tint.. I  roller,  an. 1   il 

shutdown.     The  elastic  rollers  an. I  the  brushes  bear  upon 

res,  the  whole  ma--  of  which  i-  subjected  to  thi 
of  the  scrapers  by  causiug  tin    holder  !<►  travel  backward! 
and  forwards,  and   bj  a  propel    manipulation  of  the  fluted 
roller  as  well  as  ol  the  tension  rollers,  hereby  cleaning  the 
fibres.     II   >. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

An  Improved  Oil-Bath  for  Dyeing  Laboratories. 
B.  L.  Whiteley. 

See  pages  521 — 522, 


Fastness  of  Aniline  Black  Dyes.     W.  Evans.     Chern. 
Zcit.  15,  43  and  75. 

The  author  states  that  certain  methods  of  dyeing  with 
aniline  black  by  means  of  the  dry  oxidation  process  will 
give  fast  dyes  provided  that  the  oxidation  can  he  properly 
effected.     Koeehlin  gives  the  following  recipe : — ■ 

10  parts  of  potassium  chlorate. 

10  parts  of  ammonium  chloride. 

10  parts  of  copper  chloride. 

20  parts  of  aniline  oil. 

20  parts  of  hydrochloric  acid. 

200—300  parts  of  water. 

Cotton  and  silk  fabrics  impregnated  with  this  solution 
have  to  be  suspended  for  24  hours  in  oxidation  chambers  at 
a  low  temperature  and  then  washed.  No  potassium 
bichromate  is  used.  The  chief  difficulty  of  this  method  is 
to  effect  the  solution  of  the  different  substances  in  200  or 
300  parts  of  water,  as  above  described.  If  300  parts  of 
water  are  used,  a  deep  black  cannot  be  obtained;  but  in 
using  200  parts  it  frequently  happens  that  aniline  black  is 
formed  in  the  impregnating  liquid,  in  which  case  the  dye  will 
never  he  fast,  as  a  mechanical  precipitation  of  dye  particles 
upon  the  tibres  is  unavoidable.  But  if  this  forming  of 
aniline  black  in  the  liquid  can  be  prevented,  the  dye  obtained 
by  the  subsequent  oxidation  wdl  be  found  to  be  perfectly 
fast.  To  effect  this  the  liquid  should  be  mixed  and  kept  at 
low  temperatures,  should  not  contain  much  acid  and  should 
be  filtered  before  being  used  a  second  time  as  afterwards 
described.  The  following  modification  of  Koechliu's  recipe 
has  been  found  by  the  author  to  give  very  good  results  : — 

10  parts  of  sodium  chlorate. 

10  parts  of  ammonium  chloride. 

10  parts  of  copper  sulphate. 

35  parts  of  aniline  salt. 

x  parts  of  aniline  oil. 

200  parts  of  water. 

Copper  sulphate  and  sodium  chlorate  are  substituted  on 
account  of  their  much  greater  solubility  in  water,  55  parts  of 
water  being  necessary  for  10  parts  of  copper  sulphate,  and 
65  parts  of  water  for  10  parts  of  sodium  chlorate  and  10 
parts  of  ammonium  chloride  together;  the  35  parts  of 
aniline  salt  required  have  to  he  dissolved  in  a  small  quantity 
of  hot  water,  and  then  neutralised  by  aniline  oil.  All  the -e 
Substances  are  dissolved  separately  and  have  to  be  carefully 
mixed  when  perfectly  cold,  by  first  adding  the  aniline  salt 
solution  to  the  sodium  chlorate  and  ammonium  chloride,  and 
then  adding  the  copper  sulphate  solution.  The  mixture  is 
diluted  with  water  to  9-5°  B.  This  solution  has  always  to 
be  kept  at  a  low  temperature,  especially  in  hot  weather.  The 
fabrics  to  be  dyed  have  to  be  cleaned  and  dried  before  being 
impregnated  with  the  liquid,  which  must  be  renewed  after 
having  been  used  for  10  pieces  of  material.  When  properly 
filtered  the  liquid  may  be  re-used  for  the  necessary  dilution 
of  fresh  mixture.  A  fast  dye  can  he  obtained  by  other 
methods  as  well,  if  the  forming  of  aniline  black  in  the  liquid 
can  be  avoided.  To  add  starch,  dextrin,  &c.  as  has  been 
recommended,  is  useless.  In  ordinary  oxidation  chambers, 
V' tv  good  reSuits  were  obtained  with  a  temperature  of  30°  C. 
and  25°  moisture,  the  oxidation  beiug  completed  within  14 
hours.  The  black  was  developed  by  treating  the  fabrics  at 
80  C.  with  a  solution  containing  1  per  cent,  of  potassium 
bichromate,  0'5  per  cent,  of  soda,  and  0-5  percent,  of  sodium 
chloride.  If  by  accident  some  uufast  pieces  are  obtained, 
it  is  impossible  to  improve  the  colour,  except  by  repeating 
the  dyeing,  which,  however,  is  not  to  the  advantage  of  the 
fabrics.  The  author  did  not  obtain  satisfactory  results  with 
I'rudhomme's  or  with  the  vanadium  and  cerium  method. 

—U.S. 


PATENTS. 

.4h  Improved  Process  of  Bleaching  Textile  Fibres.  W. 
Hitchcock- Spencer,  Hitchin.  Eug.  Pat.  7198,  Mav  8, 
1890.     6ij.  J 

The  improvement  relates  to  the  bleaching  of  textile  fibres, 
whether  vegetable  or  animal,  and  particularly  rhea-grass, 
without  steeping.  It  consists  in  treating  the  slightly 
moistened  fibre,  contained  in  a  suitable  chamber,  with 
chlorine  gas. — W.  E.  K. 


Improvements  in  Black  Dyeing  "  Piece  Goods  "  or  Fabrics. 
A.  North,  Bradford.  Eng.  Pat.  8799,  June  7,  1890.  4rf. 
This  improvement  consists  in  "  topping  "  with  .Methylene 
blue  after  the  cloth  has  been  dyed  black  by  well-known 
methods. — W.  E.  K. 


An  Improved  Ink.  T.  W.  Just,  E.  Weiler,  aud  O. 
Heidepriem,  Melbourne,  Australia.  Eng.  Pat.  16,757, 
October  21,  1890. 

This  invention  is  for  an  ink  which  is  permanent  and 
unaffected  by  the  application  of  acids,  alkalis,  &c,  and 
which  renders  forgeries  and  erasures,  additions,  or  altera- 
tions easy  of  detection  and  difficult  to  accomplish.  To 
carbon  black  (preferably  prepared  by  the  action  of  concen- 
trated sulphuric  or  other  acid  on  sugar)  arc  added  a  solution 
of  gum  arabic  or  other  mucilage,  caustic  soda,  oxalic  acid, 
and  Indian  ink.  Vanadium  in  any  form,  Aleppo  galls, 
nut  galls  aud  a  small  quantity  of  an  aniline  dye  are  then 
added  along  with  sufficient  water  to  make  the  ink  flow 
readily.  The  following  proportions  yield  good  results:  — 
Xut  galls,  20  per  cent.  :  Aleppo  galls,  5  per  cent. ;  carbon 
black,  10  percent.;  "vanadium,  1  percent.";  Indian  ink, 
10  per  cent. ;  oxalic  acid,  3  per  cent. ;  aniline  dye,  1  per 
cent. ;  rain  water,  50  per  cent.  "  The  whole  is  boiled, 
filtered,  and  strained." — B.  H. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Recent  Determinations  of  the  Specific  Gravities  of  Hydro- 
chloric Acids  of  different  Strengths.  G.  Lunge  and 
L.  Marchlewski.     Zeits.  f.  augew.  Chem.  1891,  133 — 135. 

Reasons  similar  to  those  which  caused  Lunge  and  Isler 
(this  Journal,  1890,501)  to  redetermine  the  specific  gravities 
of  sulphuric  acids,  prompted  also  the  extension  of  this 
work  to  hydrochloric  acid  and  nitric  acid.  The 
analytical  method  used  was  similar  to  that  followed  in  the 
sulphuric  acid  determinations.  The  acid  was  weighed  in 
a  Winkler  pipette,  and  stronger  acids  in  glass  bulbs.  The 
pyknonieter  was  provided  with  a  ground-in  thermometer, 
previously  compared  with  two  norma]  thermometers  and 
corrected  accordingly.  The  water  value  of  the  apparatus 
had  been  repeatedly  determined  at  the  beginning,  middle 
and  end  of  each  experimental  series.  All  determinations 
were  made  at  13°,  15  ,  and  17°  C.  and  at  least  once  repeated, 
and  with  a  different  pyknometer.  The  authors  arc  thus 
enabled  to  guarantee  the  specific  gravities  to  +  O'OOOl. 
The  specific  gravities  were  reduced  to  4°,  and  vacuo  by 
means  of  Kohlrausch's  formula. 

The  acids  were  analysed  with  a  caustic  soda  solution, 
which  was  titrated  with  a  one-fifth  normal  hydrochloric  acid, 
and  this  was  standardised  with  sodium  carbonate  aid  checked 
gravimetrically  with  silver  nitrate.  The  same  acid,  inde- 
pendently made  and  agreeing  to  about  0 -02  per  cent,  with 
the  previous  one,  served  also  for  Lunge  ami  Key's  deter- 
minations of  the  specific  gravities  of  nitric  acids  (see 
following  abstract). 
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The  diagram  constructed  from  the  specific  gravities  and 
the  corresponding  percentages  represents  an  almost  perfectly 
straight  line,  which  for  weaker  acids  agrees  fairly  well  with 
the  one  obtained  by  Kolb.  The  observations  taken  between 
13° — 17°  should  be  reduced  to  15°  by  deducting  the  following 
figures  for  every  degree  for  readings  below  15°  and  adding 
them  above  15°. 

Specific  gravity  rOOO— 1*040:  ±  0*0002 


1-041— 1-085: 
1-086— 1-120: 
1-121—1-155: 
l-15fi— 1-200: 


0*0003 

o-ooo-i 

0-0005 
0*0006 


For  Table  see  page  54-2. 


11.  A. 


Specific  Gravities  of  Nitric  Acids  of  different  Strengths. 
G.  Lunge  and  11.  Rey.  Zeits.  f.  angew.  Chem.  1891, 
165—170. 

For  these  determinations  a  pipette  of  a  special  form  has 
been  used,  which  prevents  any  loss  of  arid  vapours  in 
pipetting,  weighing,  and  delivering  the  requisite  quantities 
of  acid. 

The  low-strength  nitric  acids  were  obtained  in  a  pure 
form  by  blowing  a  current  of  air  or  carbonic  acid  through 
the  warm  acids.  The  preparation  of  the  pure  high-strength 
acid  succeeded  best  by  adding  to  the  pure  98-7  per  cent. 
acid  double  its  volume  of  monohydrated  sulphuric  acid  and 
distilling  the  mixture  in  vacuo.  The  temperature  in  the 
retort  rose  only  to  35°  and  the  colourless  distillate  contained 
99  •  7  per  cent,  of  HN03. 

The  results  differ  from  those  obtained  by  Kolb  only  for 
the  highly -concentrated  acids.  In  this  case  Kolb's  figures 
are  on  a  straight  line,  whilst  Lunge  and  Rey's  figures 
diverge. 

The  following  correction  should  be  applied  for  observa- 
tions taken  between  13d— 17°  C. 


Specific  Gravity. 

Correction  for  ±  1°  C. 

1-000— 1-020 

T  o-oooi 

1-021—1 -iilll 

0*0002 

1*041— 1-070 

0*0003 

1-071— 1-100 

0*0004 

1-1(11— 1-180 

0*0006 

1-131— 1-lfil 

0-0000 

l-lii-2— 1-200 

0-0007 

1-201— 1-245 

0*0008 

l"2tC—  1-2S0 

o-oooo 

1-281 -1-310 

0*0010 

1-311— 1-S50 

o-ooii 

ran—raw 

0-0012 

1*866—1*400 

0-0013 

1*401— 1*435 

0*0014 

1*436—1*490 

0-0015 

1*491—1-500 

0-0016 

1-601— 1-520 

0-0017 

For  Table  see  pases  544-546. 

— H.  A. 

PATE 

NTS. 

A  _„_       „,vu     .i'-m.n /HI/  [(((((It        llj  Ot/UI(       11  lilt        A.     t  <  I  (I  .*••/(    . 

F.    Ellershausen,   Hebbutu-on-Tyne.      r?ng.    Pat.    1015, 
January  20,  1890.     6rf. 

A  sodium  sulphide  solution  of  say  40  Tw.  is  passed  through 
a  filter  bed  of  granulated  sodium  ferrate  (Eng.  Pat.  9112 
of    1890,    see    page    547),    obtained    by    roasting    sodium 


carbonate  with  iron  peroxide.  Caustic  soda  is  formed  and 
an  insoluble  double  compound  of  sodium  and  iron 
sulphide  is  left  behind.  The  reaction  takes  place  in  two 
stages :  first  of  all  the  water  of  the  sodium  sulphide 
solution  decomposes  the  sodium  ferrate  with  formation  of 
caustic  soda  and  iron  hydroxide,  which  latter,  on  acting 
upon  sodium  sulphide,  will  yield  more  sodium  hydrate 
and  the  insoluble  sodium-iron  sulphide.  The  degree  of 
concentration  of  the  resulting  solution  is  increased  by 
reason  of  the  fact  that  sodium  ferrate,  in  its  conversion 
into  caustic  soda,  absorbs  water  from  the  solution. 

The  soda  contained  in  the  sodium-iron  sulphide  is 
utilised  for  the  production  of  sodium  sulphate,  sulphite, 
or  hyposulphite,  according  to  a  subsequent  patent  (Eng. 
Pat.  16,070  of  1890,  not  yet  published).— H.  A. 


Improvements  in  the  Menus  or  Apparatus  In  be  Employed 
in  the  Production  of  Solutions  containing  Sulphurous 
Acid  or  its  Salts.  G.  Horsley,  West  Hartlepool,  and 
A.    C.   Wilson,    Stockton-on-Tees.      Eng.    Pat.    3992, 

March  11,  1890.     8rf. 

The  apparatus  consists  of  a  tower  lined  with  acid-resisting 
material,  and  provided  with  perforated  shelves  and  corre- 
sponding apertures  for  charging  and  stocking  up  the  basic 
material,  such  as  lime  or  magnesia  wh  n  sulphites  are  to 
be  produced.  In  the  case  of  limestone  or  dolomite  the 
bottom  part  only  of  the  tower  need  be  provided  with 
shelves.  The  sulphurous  acid  is  injected  by  means  of  a 
steam  jet  in  an  admission  chamber  in  the  bottom  part  of 
the  tower.  In  its  upward  course  the  gas  is  absorbed  by 
the  charge,  and  the  condensation  may  be  completed  by 
means  of  a  spray  of  cold  water  or  lime  solution,  which  is 
introduced  in  the  top  part  of  the  tower.  At  the  base  of 
the  tower  is  a  tank  for  catching  and  delivering  the  sulphite 
solution  which  drains  down.  For  the  production  of  a 
solution  of  sulphurous  acid  the  shelves  are  left  empty  and 
water  is  injected  at  suitable  intervals.—  H.  A. 


Improvements  in  and  relating  to  the  Production  of  Potash 
from  Potassium  and  Magnesium  (  'arbonate.  H.  Precht, 
Loderburg,  Germany.  Eng.  Pat.  4519,  March  22, 
1890.     id 

The  double  salt,  KHC03MgCOH  + 4  H.:U,  is  decomposed  in 
a  covered  apparatus  by  heating  with  water  under  a  pressure 
of  at  least  half  an  atmosphere,  and  at  a  temperature 
above  115°  C.  A  precipitate  of  magnesium  carbonate  is 
formed,  and  a  concentrated  solution  of  potassium  carbonate 
remains.  In  practice  it  is  best  to  work  at  about  140°  C. 
and  with  a  pressure  of  about  5  atmospheres.  The  carbonic 
acid  evolved  from  bicarbonates  of  potassium  and  magnesium 
that  were  in  solution  at  the  beginning  of  the  operation,  can 
be  obtained  in  this  way  comparatively  free  from  water,  as 
the  solution  does  not  boil  at  this  pressure  and  temperature. 

— H.  S.  P. 


Improvements  in  the  Production  of  Magnesic  Oxychloride. 
F.  M.  Lytc,  London.  Eng.  Pat.  6333,  April  25, 
1890.     Ad. 

"vIagnesium  hydrate  or  magnesite  is  burnt  at  the  lowest 
possible  temperature,  and  mixed  with  30 — 40  per  cent,  of 
more  strongly  burnt  magnesia,  and  15 — 20  per  cent,  of 
organic  matter  ;  an  admixture  of  glass,  silica,  or  slag  will 
render  the  mass  more  coherent  when  burnt.  The  mixture 
is  then  formed  into  bricks,  covered  with  a  wet  cloth  till 
the  mass  begins  to  set,  and  the  setting  completed  under 
water.  The  bricks  are  then  gradually  heated  to  redness 
and  the  remaining  porous  mass  saturated  with  fused 
magnesium  chloride.  A  magnesium  oxychloride  is  then 
formed  (this  Journal,  1890,  622),  which  "can  be  employed 
for  the  manufacture  of  chlorine  (this  Journal,  1890,  1128— 
1129).— H.  A. 
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Sfecwii    liutwiii-  ov  N'ituil-  Acids  oi   different  Concentrations  at  1  j"J  C.  (Rkfkkukd  to  Waxes  at  4.) 


Bpeeiflc 

Oraviiy 

1 
(in  Vacuo). 

Burnt. 

in  i  Parta  l.y  Weighl  contain 

1  Litre  contains  Kilogrammes 

N." 

UNO, 

Arid  o( 
36    U. 

Arid  of 
40°  B. 

Arid  uf 
1*1     H. 

N.O, 

HNO, 

A.i.l  "f 

Arid  of 

v.   B. 

Acid  of 

184    i; 

I'OOO 

0 

,, 

008 

010 

0*19 

n- li; 

0!0 

o-ooi 

0001 

0002 

0002 

0-001 

1-005 

0-7 

1 

ii- V, 

rim 

1-89 

1*61 

1(13 

0-008 

0010 

o-om 

0-010 

"•111" 

I" 

It 

•i 

1  "82 

1-90 

3-60 

3-07 

1-86 

OOlfi 

0-019 

01131 

8*019 

in!.'. 

2*1 

3 

2-80 

530 

452 

2-87 

0*024 

0028 

005S 

0-O45 

0*0(9 

1-020 

2'7 

1 

8*17 

8*70 

701 

8*99 

3-79 

O'OSS 

0*038 

0  n72 

9*061 

8*4 

8 

S'91 

4*60 

*-7l 

7-4-i 

4  72 

0'040 

n-1117 

O'OSO 

0*076 

0018 

11 

0 

171 

5-60 

In- 12 

8-88 

.Vi'.l 

0-049 

0'057 

1  7 

7 

.VI7 

638 

12-08 

1080 

8'S4 

0  057 

0-068 

0-125 

7 

0-068 

1-040 

5  i 

8 

■r-jj 

7  28 

1375 

1172 

7    1.- 

0-004 

n-07.-. 

0*142 

0-121 

""77 

rni", 

0-0 

\i 

8*97 

1540 

13-13 

•      i 

0-073 

0-085 

0161 

0-1S7 

0-IK7 

1-030 

n-7 

In 

7  Tl 

8-99 

17*03 

14*69 

9*22 

0-081 

0*084 

0*178 

0*182 

"■"•.«-. 

1  .I-.-, 

7-4 

11 

8*43 

9-84 

13*04 

1.-.   Ml 

I..  09 

0  039 

0-104 

0*107 

O'lCS 

■  107 

in,-,  i 

8-0 

12 

li-i:, 

10-68 

in-  23 

17-2.'. 

lull.-. 

0-097 

0-113 

0*214 

0*182 

0116 

1  i«;:. 

8-7 

13 

9-87 

11  -:.l 

21-80 

18-60 

11-81 

0-105 

ii-12:i 

0-233 

0-193 

n- Uv. 

1"7" 

'.'■I 

14 

10*87 

12*88 

28*86 

10-91 

12*65 

6*113 

0-132 

0*280 

0*188 

i  »;.-. 

10*0 

1, 

11- -.'7 

18*18 

24*01 

21*24 

IS'  IS 

0*121 

Mill 

0*267 

0*228 

"■  ir, 

1-080 

111   T, 

11 

11  •'.»-, 

18*06 

26"  12 

22*68 

14*81 

1.  120 

0*188 

I'-JII 

0*188 

L-083 

"'■- 

17 

12*64 

1171 

27  '.12 

28-80 

16*19 

i.  137 

0*160 

0*308 

0"289 

ii  164 

|*0W 

11*9 

18 

18*31 

1V53 

20*41 

25-08 

15-99 

0-148 

H  icg 

0*320 

0-27S 

0*1TS 

1-093 

12   l 

l!i 

16  32 

30  01 

26*88 

H-.-7I 

0-183 

0*170 

0-289 

i.  1-1 

1-1011 

18*0 

jii 

11*87 

1711 

S2*41 

27-63 

1 7  • .-.:. 

0-161 

0-188 

0-356 

i.  .jii 

0*108 

rni:, 

-.'1 

16*34 

18-33 

0-170 

0*108 

0-375 

0'320 

0-203 

1*110 

11*9 

*• 

16*00 

18-07 

35-36 

1.177 

0*307 

0*809 

0S35 

"212 

1*118 

14*0 

23 

1.1 -117 

19*45 

3I'41 

19*05 

0-186 

0*217 

"111 

9*850 

0*288 

riao 

15*1 

21 

1 7  ■  :n 

1 

:is-:u 

;j  i-.T 

20-76 

nl'.i:. 

0*227 

0*480 

0*388 

0233 

1*115 

[8  " 

25 

18-01 

21*00 

80-77 

21*64 

0*209 

0*230 

0-447 

0381 

"212 

1*180 

80 

18*60 

21-77 

11-21 

85-10 

22*33 

0211 

i,  MM 

0*807 

0-989 

1*188 

171 

27 

19*82 

22*51 

12*68 

36*40 

2 11 2 

0-219 

0'I85 

0*418 

0-283 

1  140 

17-7 

10*08 

23  31 

41*18 

B7"66 

23-81 

0-288 

9*266 

0*601 

0-430 

0*171 

1  •  1 18 

iv.l 

20 

1  i 

21*09 

16*61 

24-70 

0-278 

0*446 

1  '180 

JIM 

17*08 

10-18 

28*48 

0*216 

0*841 

u   M.2 

108 

SI 

21   '.'I 

26*00 

18*40 

H-38 

M-2.-.1 

u-2'.«; 

8*881 

0  478 

Tliai 

82 

10  |  _■ 

12-87 

27-111 

0-269 

0*308 

0*580 

(1      lH 

i.  :.u 

1*188 

20*3 

:i:i 

27*19 

61*80 

27-89 

0-271 

0*316 

■>-'■■-"* 

0510 

ii  821 

llTn 

20*9 

SI 

45-08 

-     1 

ci-279 

0*326 

0*617 

ii  528 

0*881 

1*178 

.Tl 

0-288 

0-336 

0*618 

0'SiI 

II  v| 

30 

17-45 

80-13 

0  297 

.i  :;i7 

0*660 

- 

80*13 

,7  n7 

..  671 

0*817 

0'360 

1*100 

- 

10*87 

31-67 

0-316 

0-307 

0-593 

:i!i 

27*10 

51*07 

82*43 

0*718 

i,  610 

1  too 

Jill 

in 

17  71 

83-10 

0-736 

i.  827 

1  206 

II 

88-23 

0  312 

i  no 

1  1 

54-21 

0-.151 

0*400 

0-778 

,i  881 

0*M1 

1  218 

56*18 

0'  f." 

0*678 

"Ml 

1*820 

20*0 

II 

i.'  ISO 

ii  SIB 

■III 

1*228 

45 

86-08 

II  III 

"712 

0*461 
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Specific  Gravity  of  Nitric  Acids  of  different  Concentrations  at  15°C.  (Referred  to  Water  at  4°)— continued. 


Specific 
Gravity 

Degrees 

Degrees 

100  Parts  by  Weight  contain 

1  Litre  contains  Kilogrammes 

■)t  '"' 

(inVacuo). 

BaunH*. 

Twruldcll. 

N2Os 

HNO:! 

Aeid  of 
36°  11. 

Aeid  "f 

VI   u. 

Ac-iil  of 

4SJ    B. 

SA 

HN03 

Acid  of 
36°  B. 

Acid  of 
40°  B. 

Acid  of 
485°  ii. 

1-230 

26-9 

40 

31-53 

36- 78 

69-60 

59-13 

37-72 

0-337 

0    432 

0-856 

0-730 

0-406 

1-235 

27-4 

47 

82-17 

87-58 

71-08 

60-61 

38-49 

0  397 

0-463 

0-877 

0-748 

0-475 

T2t0 

27-9 

4S 

32-82 

88-29 

72-52 

61-84 

39-27 

0-407 

0-475 

0-900 

0-767 

0-4S7 

1-2t.1 

28-4 

49 

33-47 

39-05 

73-9il 

63-07 

40-05 

0-417 

0-486 

0-921 

0-783 

0-498 

1-260 

28-8 

50 

34-13 

39-82 

75-42 

64-S1 

41)81 

0-427 

0-498 

0  943 

0-80-4 

0-511 

1-255 

29-3 

51 

34-78 

40-68 

76-86 

65-51 

41-62 

0-437 

0-509 

0-935 

0-822 

0-522 

1-260 

29"7 

52 

35-44 

41-34 

78-30 

66-76 

42-40 

0-147 

0-521 

0-987 

0-811 

0-534 

1-263 

30-2 

53 

36-09 

42-1 

79-74 

67-99 

43-18 

0-457 

0-531 

1-009 

0-860 

0-547 

1-270 

80-6 

54 

36-75 

42-87 

81-2 

69-23 

43  97 

0-467 

0-541 

1031 

0-S79 

0-658 

1-275 

31- 1 

55 

37-41 

43-61 

82-65 

70-  is 

4f76 

0-477 

0-556 

1-054 

O'SOS 

0-570 

1-2S0 

81-5 

5B 

38-07 

41-11 

Sfll 

71-72 

45-55 

0-487 

0-568 

1-077 

0-918 

0-583 

1-285 

32-0 

57 

38-73 

45-18 

85-67 

72-96 

46-31 

0-498 

0-581 

1-000 

0-938 

0-596 

1-290 

324 

58 

39-39 

4595 

87-03 

7421 

47    13 

0-508 

0-593 

1-123 

0-957 

0-008 

1-2U3 

32 -S 

59 

40-05 

40-72 

88-43 

75-45 

47-92 

0-519 

0-603 

1-146 

0-977 

0-621 

1-300 

33-3 

60 

40-71 

47-49 

89-91 

76-7 

4871 

0-529 

0-017 

1-169 

0-997 

0-633 

1-305 

33-7 

61 

41-37 

4826 

91-4 

77-91 

19  511 

0-510 

0-630 

1-198 

1-017 

0-646 

1-310 

342 

62 

42-03 

49-07 

92-91 

79-25 

50-88 

0-551 

0-613 

1-218 

1-038 

0-659 

1-315 

84-6 

63 

42-76 

49  89 

94-49 

80-57 

51-17 

0-562 

0-656 

1-243 

1-059 

0-673 

1-3211 

35-0 

64 

43-47 

50-71 

913-05 

81-9 

52-01 

0*373 

0-669 

1-268 

1-0S0 

0-686 

1-823 

35  4 

65 

41-17 

51-53 

97-6 

88-22 

52-S5 

0-585 

0-683 

1-294 

1-103 

0-701 

1-331) 

35  -S 

66 

44  -89 

52  87 

99-19 

84-58 

58-71 

0-597 

0-697 

1-320 

1-120 

0-715 

1-3125 

86-0 

66-5 

45-26 

52-80 

1(10-0 

85-27 

5115 

0-603 

0-701 

1-333 

1-137 

0  722 

1-836 

86-2 

67 

45-62 

;:3-22 

100-8 

85-»> 

51-58 

0-609 

0-710 

1-346 

1-148 

0-728 

1-310 

so-i; 

68 

46'35 

54-07 

102-41 

87-32 

55"  16 

0-621 

0-725 

1-373 

1-171 

0  744 

1-845 

37-0 

69 

47-1  S 

51-93 

104-01 

SS-71 

56-34 

0-083 

0-739 

1-400 

1-193 

0-758 

1-850 

37-4 

70 

47-82 

55-79 

105-67 

90-1 

57-22 

0-645 

0-753 

1427 

1-216 

0'772 

1-355 

37-S 

71 

4S-57 

56-66 

107-31 

91-51 

5S-11 

0-658 

0-768 

1-455 

1240 

0-783 

1-860 

3S-2 

72 

49-35 

57-57 

109-03 

92  97 

59*05 

0-671 

0-783 

1-483 

1-265 

0-803 

1-865 

SS-8 

73 

50-13 

58-48 

110-75 

94-41 

69-98 

0  684 

0-798 

1-513 

1289 

0-818 

1-870 

39-0 

74 

50-91 

59-39 

112    48 

95-91 

60-91 

II-69S 

0-814 

1-543 

1-314 

0-833 

1-375 

39-4 

75 

51-69 

60-3 

114-20 

97-88 

61-85 

0711 

0-829 

1-573 

1-339 

0-S3O 

1-380 

39-8 

76 

52-52 

61-27 

116-04 

93-05 

62-84 

0725 

0-846 

1-603 

1-366 

O'SOS 

1-3833 

Hl-ll 

.. 

53-OS 

61-92 

117-27 

100-0 

63-51 

0-735 

0-857 

1-623 

1-383 

0-873 

1-385 

111- 1 

77 

53-35 

62-24 

117-88 

11)0-51 

63-84 

0-789 

0-862 

1-633 

1-392 

0-884 

1-390 

40-5 

78 

54-20 

63-23 

119-75 

102-12 

64- S5 

0-753 

0-879 

1-663 

1-420 

0-9O2 

1-395 

40-8 

79 

55-07 

64-25 

121-68 

103-76 

65-90 

0-768 

0-896 

1-697 

1-447 

0-919 

1-400 

41-2 

80 

55-97 

65-30 

123-67 

103-46 

66-97 

0-783 

0-914 

1-731 

1-476 

0-937 

1-405 

416 

81 

56-92 

66-40 

125-75 

107-2! 

68-10 

0-800 

0-933 

1-767 

1-507 

0  957 

1-410 

42-0 

82 

67-80 

67-50 

127-81 

109-01 

69-23 

0-816 

0-952 

1-803 

1-337 

0-976 

1-415 

12-3 

83 

58-83 

68-63 

129-98 

110-81 

70-39 

0-832 

0-971 

1-839 

1-568 

0-996 

1-420 

427 

84 

59-83 

69-80 

132-19 

112-73 

7159 

0-819 

0-991 

1-877 

1-600 

I  -1116 

1-425 

43- 1 

85 

60-81 

70-98 

134-13 

114-63 

72-8 

0-867 

1-011 

1-915 

1-683 

1-037 

1-130 

43-4 

SO 

61-86 

72-17 

136-68 

116-55 

74-02 

0-885 

1-032 

1-955 

1-667 

1-058 

1-435 

43-8 

87 

62-91 

73-39 

13899 

118-52 

75-27 

0-903 

1-053 

1-993 

1-701 

1-080 

rito 

44- 1 

88 

64-01 

74-68 

141-44 

120-61 

76-59 

0-921 

1-075 

2-037 

1-736 

1-103 

1  ■  1 15 

U-4 

89 

65-13 

75-98 

143-90 

122-71 

77-93 

0-941 

1-098 

2-0S6 

1 

1-773 

1-126 
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Specific 
Gravity 

t 

Degrees       De- 
Ilimme.     Twaddel). 

100  Parts  by  Weight  contain 

1  Litre  contains  Kilogrammes 

HNO 

Arid  of 
36   B. 

Acid  of 

hi    i: 

Acid  of 
4SJ=  B. 

N.O. 

HNO, 

Acid  of 
36°  B. 

Acid  „l 
10°  B. 

Arid  of 

is     B. 

1-460 

14-8 

90 

66-24 

■ 

146-30 

124-81 

70-26 

0*961 

1*121 

8*123 

1*810 

1*150 

l  ■  i.-,:. 

K  1 

148-86 

126-94 

0*981 

1*144 

2*167 

1*848 

1-173 

1*460 

15-  I 

'■•i 

68-56 

151-47 

129-17 

82-03 

1*001 

1-168 

2*21! 

1*880 

1*198 

i  •  ws 

16-8 

93 

60*79 

81 '  12 

164*20 

131-49 

83*61 

1*023 

1*183 

2*25*1 

1*927 

1-221 

1-470 

mi 

:u 

71-06 

82*90 

167-00 

85-03 

1*046 

1*219 

2*809 

1*969 

1-268 

1*476 

16-  1 

95 

72-39 

B4'  IS 

169-94 

16    19 

B8-0-J 

1*068 

1*246 

2*360 

2-uli 

1*278 

1-480 

18-8 

90 

78-76 

86-05 

162-07 

138-97 

B8*28 

rii'.'-j 

1-271 

2*413 

2*088 

l»i7 

1 '  186 

»'l 

97 

75-18 

87-70 

166-09 

141-88 

89*95 

1*116 

1*302 

2-lu:i 

1*335 

1- 190 

1-7'  t 

'.is 

76-80 

89-60 

169-09 

144-70 

'.il  ".'ii 

1*144 

1*336 

2*628 

2-15U 

1*380 

1 '  105 

W8 

!«i 

78-52 

91-60 

173-48 

147-93 

93*96 

1*174 

1-369 

•i-5'.l.'J 

3"  211 

1-404 

1*600 

181 

100 

80-65 

94-09 

178-19 

161-96 

96*60 

1*210 

1*411 

2-672 

2  -278 

1117 

1*501 

81-09 

94-60 

179-16 

152*78 

97*03 

1217 

1*480 

2*283 

1 '  166 

i   ,'i 

.. 

81-50 

180-07 

158*55 

97*6! 

L-224 

1  ■  128 

■J'7H! 

2*306 

1  ■■■■.-, 

1-803 

81-91 

95*55 

180-96 

164-31 

98*00 

1*281 

1*486 

2-720 

2*318 

1  •  I7:< 

1-604 

SB-29 

96-00 

181-81 

155-04 

:" '  m; 

1*288 

1*444 

2*736 

2-:«2 

l|s| 
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186-78 

100*6! 
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1*611 
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84*4fl 

98-58 

186-61 
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101*06 

1*277 
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2-  Km 

1*808 

1-618 

84-63 

98  73 

186-98 

169-  IS 

101*26 

1*280 

1*401 

2-829 

2-  U8 

1*688 

1-614 

B4-78 

98-90 

187-30 

169-72 

101*44 

1*288 
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• 

2-418 
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40-0 
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84-92 

99-07 

187-63 

16 

101*61 

1*287 
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2*849 
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1*630 

1-516 

B6-04 

99-21 
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99-84 
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1*204 
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90-57 
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10'  1 

mi 
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Improvements  m  thi    Wanufacturi    of  Chlorine.      (■■  E. 

Davie  and  A.   ft.  Davis,  Manchester.     Eng.   Pat.  6698, 

Maj  1.  1890.  Bd. 
In  the  specification  For  "  Improvements  in  the  Preparatioii 
of  Chlorine,"  Eng.  Pat,  6416  of  1890  (this  Journal,  1891, 
168),  the  fad  thai  Ihe  water  of  the  reaction  Bowed  away 
from  the  Brat  nitric  acid  tower  holding  a*  quantity  of 
hydrochloric  acid  gai  in  Bolution,  i-  mentioned.  This  water 
of  reaction  ma]  absorh  as  much  as  SO  per  cent,  of  the 
hydrochlorio  acid,  and  the  total  water  introduced  into  and 
formed  in  the  pro  it  times  1"-  capable  of  dissolving 

and  so  removing  from  thi  process  nearly  one-half  of  the 
hydrochloric  acid  produced  from  the  suit.  The  invention 
described  has  for  it-  object  Bnch  a  modification  of  the 
process,  as  will  enable  the  operator  to  keep  the  whole  of  the 

hydrochloric   acid  employed  within   the   proi until   its 

ohlorine  is  liberated. 

To  this  end  the  sulphuric  acid  which  has  passed  down 
the  absorbing  towerfor  the  purpose  ol  absorbing  nitrous 
compounds  is  now  caused  to  enter  the  first  nitric  acid  tower  at 
a  point  below  where  the  action  of  the  nitric  acid  u- the 


hydrochloric  acid  i-  completed,  and  where  an  excess  of 
hydrochloric  acid  exists,  I  li<-  result  i-  that  the  sulphuric 
acid  at  once  combines  with  the  water  of  the  aqueous 
hydrochloric  acid  and  the  hydrochloric  acid  is  liberated,  a 
portion  of  it  reacting  upon  the  nitrogen  oxides  present  in 
the  Bulphuric  acid,  forming  chloronitrous  gas,  which  passes 
on  with  the  main  bodj  of  the  gases  to  be  decomposed  as 
already  described  in  Eng.  Pat  6416  toe.  eit.  This 
improvement    necessitates    also   the    production  of    weak 

sulphuric  acid,  which  is  het  caftci  concentrated  to  the  proper 

strength  foi  the  decomposition  of  salt  or  the  absorption  of 
nitron-  gases. 


Improvements  in  and  Apparatus /or  or  connected  with  the 

Liquefying  <i>«l  Storage  of  Chlorine.    T.   V.  Johns 

London.    From  •'-  Marx  and  Dr.Weller,  Sachsenhausen, 

Germany.     Bng.  Pat.  7058,  May  6,  1890.     id. 

Fob  the  purpose  of  liquefaction,  the  chlorine  is  first   of 

all   separated  in  the   form   ol    hydrate  from  its  admixture 

with  other  gases.     This   is  effected  by  injecting  water  or 
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brine  in  a  receiver,  into  which  the  chlorine  is  simultaneously 
admitted.  The  receiver  is  provided  with  a  false  bottom  on 
which  the  chlorine  hydrate  collects,  whilst  the  excess  water 
drains  through  the  perforations  and  is  pumped  back,  after 
cooling,  into  the  receiver. 

After  sufficient  chlorine  hydrate  has  been  formed,  the 
vessel  is  disconnected  and  the  chlorine  is  liberated  from 
its  combination  with  water  by  the  aid  of  heat,  preferably 
water  of  25° — 30°  C,  circulating  through  some  piping 
placed  inside  the  receiver.  The  evolved  gas  passes  first 
through  a  vessel  cooled  from  outside  by  water,  and  provided 
with  a  perforated  bottom.  Any  water  present  deposits 
here  in  combination  with  chlorine ;  the  escaping  chlorine 
is  collected  in  a  water-jacketed  or  otherwise  cooled  storing 
bottle,  in  which  it  is  liquefied  by  its  own  pressure. 

The  cast-iron  or  steel  storing  bottles  are  to  a  certain 
extent  acted  upon  even  by  liquid  chlorine,  which  is  there- 
fore preferably  kept  in  glass  bottles,  having  an  iron  jacket 
cemented  to  the  outer  surface.  The  glass  bottles  are 
provided  with  metal  heads  which,  for  the  purpose  of 
charging,  can  be  screwed  on  to  the  iron  bottles.  Two 
drawings  accompany  the  specification. — H.  A. 


Improvements  in  and  connected  with  the  Obtainment  of 
Cyanides  and  Ferrocyanides.  1).  T.  Playfair,  Glasgow. 
Eng.  Pat.  7761,  May  19,  1890.     C,d. 

Hy  heating  in  ;i  retort  an  intimate  mixture  of  an  alkaline  or 
an  alkaline-earthy  "  sulphoeyanatc  "  (thioeyanate  or  sulpho- 
cyauide)  with  powdered  zinc  or  lead,  or  with  both  of  these 
metals,  the  corresponding  cyanide  is  formed  along  with  zinc 
or  lead  sulphide.  The  charge  is  heated  above  the  melting 
point  of  zinc,  and  at  the  completion  of  the  reaction  the 
charge  is  withdrawn  at  once  to  prevent  secondary  reactions ; 
there  is  less  danger  for  these  to  take  place  when  lead  has 
been  used  instead  of  zinc.  The  mass  is  lixiviated  and  any 
undecomposed  sulphide  may  be  removed  by  addition  of 
Freshly  precipitated  cyanide  of  lead.  The  solution  may 
either  be  used  directly  or  else  evaporated  to  dryness  in 
vacuo.  The  lead  or  zinc  are  regenerated  from  the 
corresponding  sulphides. 

When  ferrocyanides  are  required,  a  mixture  of  iron  and 
lead  or  zinc  is  used ;  the  iron  sulphide  formed  in  the 
process  of  fusion  reacts  with  the  alkaline  cyanide  with 
production  of  an  alkaline  ferrocyanide,  which  may  be 
obtained  in  a  crystallised  form. 

The  sulphocyanide  is  preferably  produced  by  the  action 
of  ammonia  and  carbon  bisulphide  in  the  presence  of  a 
fixed  alkali  or  of  an  alkaline  earth.  The  resulting  solution 
is  heated  for  the  elimination  of  any  ammonia  present, 
filtered  from  the  sulphur  and  evaporated  to  dryness. — II.  A. 


A  Process  for  the  Application  of  Iron  Residues  which 
result  from  the  Reduction  of  Organic  Nitro  compounds. 
T.  Peters,  Chemnitz,  Germany.  Eng.  Pat.  8922,  June  9, 
1890.     6rf. 

The  iron  residues  of  the  aniline  works  consist  chiefly  of 
iron  sesquioxide,  with  an  admixture  of  carbonaceous  matter, 
in  suspension  in  a  liquid  containing  calcium  chloride.  It  is 
proposed  to  utilise  these  residues  for  the  manufacture  of 
liquid  or  solid  iron  mordant.  200  parts  of  the  well-settled 
iron-mud  are  treated  with  100  parts  of  "  moderately  dilute  " 
sulphuric  acid  or  preferably  waste  acid  from  the  nitration 
of  the  aromatic  hydrocarbons,  and  100  parts  of  water  arc 
added.  A  violent  reaction  soon  sets  in,  whereby  the  whole 
mass  liquefies  and  the  bulk  of  the  organic  matter  is 
destroyed.  The  mass  is  allowed  to  settle,  the  clear  liquor  is 
drawn  off  and  evaporated  to  50°  Tw.  A  product  free  from 
iron  protoxide  may  be  obtained  by  adding  dilute  nitric  acid 
during  the  process,  for  which  purpose  the  weak  acid  from 
the  manufacture  of  nitric  acid  may  be  used. 

The  remaining  iron-mud  is  washed  with  water,  and  the 
washings  used  over  again  in  lieu  of  water. 

For  the  production  of  iron  mordant  in  the  solid  state  100 
parts  of   the   mud  are   mixed  with   the  same  quantity  of 


"  fairly  concentrated  "  sulphuric  acid  or  waste   acid.     The 
mixture  solidifies  to  a  hard  mass  which  is  easily  pulverised. 

— H.  A. 


Improvements  in  the  Manufacture  of  Caustic  Soda. 
F.  Ellershausen,  Hebburn-on-Tyne.  Eng.  Pat.  9112, 
June  12,  1890.     4rf. 

Sodium  ferrate,  preferably  in  the  hot  state,  as  it  is  drawn 
out  of  the  furnace,  is  laid  in  an  open  tank  in  a  layer  about 
4  ft.  thick.  The  sodium  sulphide  liquor  is  run  on  the 
centre  of  the  filter  surface  and  is  causticised  as  it  penetrates 
through  the  mass.  The  sides  of  the  vessel  are  thus 
protected  from  the  corrosive  action  of  the  sodium  sulphide 
liquor.  (See  Eng.  Pats.  1015  and  1016  of  1890,  pages  253 
anil  543.)— H.  A. 


Improvements  in  the  Process  of  and  Apparatus  for 
Purifying  Double  Carbonate  of  Potassium  and 
Magnesium.  }{.  Preeht,  Loderburg,  Germany.  Eng. 
Pat.  10,115,  June  30,  1890.     8rf. 

The  double  salt  MgCQ3.KHC<  >,.4  H..(  >,  prepared  by 
Engel's  process,  viz.,  by  treating  a  solution  of  potassium 
chloride  with  magnesium  carbonate  and  carbonic  acid  under 
pressure,  contains  a  certain  amount  of  impurities  in  form 
of  magnesium  chloride  and  potassium  chloride,  which  prevent 
the  manufacture  of  pure  potassium  carbonate  therefrom. 
The  patentee  finds  that  impurities  can  be  reduced  to 
0'2 — 0'3  per  cent,  by  washing  with  a  solution  of  magnesium 
carbonate  in  water  containing  carbonic  acid.  The  wash- 
waters  are  then  saturated  with  potassium  chloride  and  return 
to  the  process. — II.  A. 


Improvements  in  the  Manufacture  of  Chromatis,  Bickro- 
mates,  and  other  Chromium  Compounds.  H.  H.  Lake. 
London.  From  .1.  Massignon  and  E.  Watel,  Paris, 
France.     Eng.  Pat.  2224,  February  6,  1891. 

The  object  of  this  invention  is  to  obtain  a  complete 
decomposition  of  the  chrome  ore  with  economy  of  fuel. 
The  finely  ground  chrome  ore  is  mixed  with  a  paste  prepared 
by  slaking  more  than  a  sufficient  quantity  of  lime  or  lime- 
stone, or  a  mixture  of  both,  to  form  calcium  chromate,  in  a 
strong  solution  of  calcium  chloride,  containing  one  equivalent 
of  calcium  chloride  for  three  equivalents  of  the  lime 
employed,  "which  proportion  is  suitable  for  composing 
calcium  oxychloride."  The  kneaded  mass  is  formed  into 
blocks,  dried,  burnt  in  a  kiln  heated  by  gas,  and  partially 
oxidised  by  a  current  of  air  which  passes  through  the  kiln. 
The  baked  materials  are  then  piled  up  in  aired  chambers 
where  the  "  complete  oxidation  "  of  the  chromium  sesqui- 
oxide is  "  gradually  effected  "  by  the  atmospheric  oxygen. 

For  manufacturing  chromic  acid,  chromates  and  bichro- 
mates of  potash  or  soda,  the  calcium  chloride  contained  in 
the  oxidised  mass  is  first  extracted  with  hot  water,  and  the 
small  quantity  of  calcium  chromate  contained  in  this 
solution  is  either  precipitated  with  a  lead  salt  for  the 
manufacture  of  lead  chromate  or  the  whole  solution 
concentrated  and  used  for  saturating  a  fresh  quantity  of 
chrome  ore  and  lime.  After  this  washing  operation,  the 
remaining  mass  is  treated  with  sulphuric  acid,  if  chromic 
aeid  be  required,  or  with  potassium  or  sodium  carbonate  or 
sulphate  and  sulphuric  acid  for  the  manufacture  of  the 
corresponding  bichromates.  The  dry  oxidised  material  may 
be  treated  direct  by  sulphuric  acid  or  by  hydrochloric  acid 
gas  for  the  production  of  chlorochromic  acid. — H.  A. 


Process  for  Converting  Carbonate  of  Lead,  obtained  bij 
Decomposition  of  Sulphate  of  Lead  or  other  Compound 
of  Lead  with  Carbonate  of  Sodium,  into  Basic  Salt. 
J.  N.  Zeitler,  Cannstatt,  Germany.  Eng.  Pat.  2812, 
February  16,  1891.     id. 

See  under  XIII.,  page  557. 
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IV.  P     II  out  From 

Eng.  Pat. 

Tut   pbospl  ; "■  parallelopipeds 

which  "ill   '  ''"  ir  1:"''r' 

m,    u  >1   only 

ling  up 

oniparison  with  the 

cylindrical  or  prismatic 

phosphorus— II.   \ 


An  Improved  Method  for  Producing  Coloured  Designs  on 

Glass.      <  •.   Billmann,  Munich,  Germany.      Bng.    1'at. 

9942,  June  26,  1890.     6d. 

object  of  the  invention  is  to  produce  glass  with  coloured 

designs  in  which  a  greater  varii  i  y  of  colours  may  be  obtained 

.,t    less  cost  than  by  the  usual  method,  and  this  object  is 

attained   by  placing  together  two  panes  of  single  Bashed 

glass   differently   etched,   so  that  the  coloured  part  of  one 

frame  may  coincide  with  the  plain  pari  of  the  other.     A 

further   variety   may   be   obtained  by  allowing  two  etched 

portions  to  coincide,  whereby  a  portion  of  the  design  will 

appear  in  clear  glass. —  li.  li. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

PATENTS. 

Improvements  in  0  '  ■''  V.  J.  Wilkin- 

son, Bnrslcm.     Bog.  Pat.  <350,  March  20,  1890.     id. 
•|n,  ,.!  the  attainment  of  a  more  even 

than  can  be  L'ot  in  the  ordinarj  pottery  kiln. 
This  i«  achieved  by  the  use  ol   vertical  flues  between  the 
the  lower  ends  "f  which  pass  horizontally  through 
Horn   ,,t    the   oven,  while  the  upper  ends  are  about 

level  with  the  outside  top  ol   il rown  of  the  oven.    The 

log  from   tl  the  "  «i  II  hole"  ma)  be 

the  better  distribution  of 

•  I  in  the 

d  with  means  of  regulating  the 

B.  Is. 


/  i         Ovens,  mill  in  the  Method  of  Using 

i      i   i    irds,   London.     From  F.  Stroehmer, 

.    I  ml'.  Pat  li".:.  March  21,  189 

Si  ■  "ml'  i  II  .  pagi  581. 


Improvement*  m  thi  Manufacturt   oj  Ceramii   Ware  and 

.  I ;.;.,/ niin.  /,„  that  I'm  j, II.  M.  Ashley,  Ferrybridge. 

Vpril  19,  1890.     6d. 
'IHt  ran  plastic  mat.  rial  of  which  the  ware  is  to  be  made  is 

through  a  'I  ■  If  bl  Bl        Both  1 

in    preferably  partially  dried  by  currents  of 

sprinkled  with  some  of  the  material  of 

ii  the  -tat.'  of  powder.     The 

ills  or  over  guide  roll 

pun.  I..  in  the  sheet. 

i  i  b)  the  punch  is  brought  over  a  mould  and  air 

■  is  admitted  at  the  bach  of  the 

■  the  latter  and  causing  it  to 

is  then  inverted  and  the  shaped 

■her  dropped  or  forced  out  by  compressed  air,  on  to  ■ 

Dovcd. 

r   such 
I :    i: 


Improvements  in  hears  for  Annealing  Sheets  of  Glass. 
i.  I  .  Chance  and  Chance  Bros,  and  Co.,  l.iin  ,  West 
Smethwick.     Bng.  Pat.  12,818,  August  :..  \x'M>.     li,/. 

As  ordinary  "lear"  consists  of  au  arched  tunnel,  kept 
heated  from  one  end  by  suitable  furnaces,  and  through 
w  bich  the  sheets  of  glass  to  be  annealed  are  caused  to  tra\  el 
with  an  intermittent  motion.  With  a  viewof  quickening 
the  rate  of  working,  the  patentees  have  devised  a  double 
tunnel,  the  two  parts  being  wholly  or  panly  separated  bj  b 
vertical  wall,  which  i-  heated  in  the  ordinary  wai  and  basal 
the  furnace  end  where  the  sheets  of  glass  are  introduced  a 
••  push  hole  chamber."  forming  an  entrance  to  the  "  cooling 
chamber  "  a-  is  usual. 

1  In  mechanism  for  conveying  tin-  sheets  of  j/lass  from  one 
end  of  the  lear  to  the  other  is  of  the  ordinary  tj  pe  and  calls 
for  H"  Bpecial  description.  The  cooling  chamber  ol 
tunne!  communicates  directly  with  that  ol  the  other,  and  the 
pn-h  bole  chamber  may  be  on  either  Bide  of  the  pair  of 
tunnels.     The   sheets  of  jjlass  are  inl  bj  the  push 

hole  chamber  into  the  cooling  ohamber  and  shifted  on 
alternately  into  the  two  tunnels,  which  they  traverse,  andal 
the  ends  of  which  they  are  withdrawn  also  alternately. 

Instead  of  two  distinct  tunnels  one  of  double  the  ordinary 
width  may  be  employed. — B.  It. 


Zmprovt  m<  nts  in  Kilns  for  firing  Fin  -ortcAs.  Earthenware, 
and  the  like.  .1.  Dunnachie,  Glcnboig.  Bng.  Put.  17,.'.7:t, 
N'ovt  inh.i  ::.  1890.     8d 

im  patent  relates  to  improvements  in  the  Kilns  described 
in  l  12  of  1881.     flu  arrangement  of  kilns  used 

bj  the  patentee  consists  of  a  uumbei  of  chambers  or  kilns 
used  in  rotation  with  regenerative  beating  by  means  of 
produce!  gas.  The  object  of  the  present  patent  it  to 
introduce  into  each  chamber,  a-  mag  In-  required,  a  number 
omparatively   small   i>  for   driving   oil   the 

moisture  of  tin-  articles  to  hi-  flred.  This  end  is  attained 
by  the  use  of  two  -mall  supply  flues  under  tin-  floor  of  each 
chamber,  which  open  into  the  chamber  by  numerous  small 
tubes,  called  "  steaming  holes  "  bj  the  patentee.  "Hopper 
furnaces "  burning  solid  fuel  may  be  substituted  for  those 
adapted  for  producer  gas,  the  other  arrangements  being 
similar  to  those  employed  in  tin-  complete  rotation  system. 

—It.  It. 


/  nts  in  A  K.  Brook,  Uuddcrsflcld. 

Pat,  W  --.  Vpril  ■-'-.    - 

ra  SUpplj  ol  |   in 

raughl  kilos       \ 
th,  l„.tt,.in  ol   'In-  kiln  with    perforation!)  foi    admitting 

■he    limn  i 

li..  pi, , duets  ol  combustion  through  the 

kiln    |  ^    through    i 

discharge  Hue. 

A  nuinher  of  these  kilns  adopt,  ■!  • 
worked  regenerative]^       I).  A.  H 


Improvements  m   Implements  for  Cutting  fihtss    1'iitns. 
t     Hunt,  Scranton,  U.S.A.     Bng.  Pat,  8607,  February 
l'T.  1891.     id. 

Thi  implement  consists  essectially  of  two  parallel  arms, 
attached  to  each  other  at  one  end  by  a  bow,  spring,  pivot, 
or  binge,  one  ol  which  is  provided  with  a  replaceable  bevel 

oid  the   other    with  a    .  ■  mental  elalup.      A 

stop-piece  travels  on  the  arm  bearing  the  cutter,  and  is 
provided  with  a  -it  screw, bj  means  of  "huh  it  can  be 
Hxed  on  the  ana  at   a   predetermined  spot.      This  arm   is 

eluate-l.  I  he       tnetho.1       ot       operatilie      e,,|,*ists      in 

inserting  the  cutting  arm  into  the  tube  to  he  divided 

ns  the  stop-piece,  which  latter  has   been  set   at   a  distance 

lion,  tin-  cutter  equal  to  the  length  of  tube  it  i*  desired  to 

CUt  off.      The  arms  are  then  brought  towards   each   oilier  bl 


Juno  .10, 1891.] 
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hand  or  by  some  simple  mechanical  device  such  as  a  screw 
or  sliding  collar  embracing  both,  so  as  to  press  the  cutter 
against  the  inside  of  the  glass  tube  at  the  exact  spot  where 
the  concave  support  is  pressed  against  the  outside.  On 
rotating  the  tube  thus  clipped  between  the  cutting  and  the 
supporting  jaw,  a  circular  cut  is  made  in  it,  and  it  can  easily 
be  broken  off  neatly  by  gently  tapping.  The  patent  describes 
many  possible  modifications  of  the  implement. — B.  B. 


IX.-BUILDING  MATERIALS,  CLATS, 
MORTARS,  AND  CEMENTS. 

Antiseptic  Treatment  of  Building  Materials.  Resume  by 
E.  Itollfuss  of  a  communication  from  V.  Bovet.  Bull. 
Soc.  Ind.  Mulhouse,  1890,  546—549. 

See  under  XV  111.  C,  page  563. 


The  Effect  of  Preservative  Agents  on  Mine-Timber. 
Compt.  Kend.  Mensuels  de  la  Soc.  de  l'lnd.  Min.  223, 
November  1890;  and  Proc.  Inst.  Civil  Eng.  1891,  104, 
(ii.)  74. 

At  Saint-Kloy  in  Auvergne,  experiments  on  the  effect  of 
antiseptic  agents  on  the  duration  of  timber  underground, 
have  been  carried  on  since  1879,  upon  the  following 
description  of  timber:  — 

1.  Oak  from  the  Allier S3  yenrs  old. 

2.  Oak  from  the  Nievre 27  years  old. 

3.  Fir  from  the  Allier 22  years  old. 

4.  Pine  from  the  Allier 20  years  old. 

5.  Birch  from  the  Allier 53  in.  diameter. 

15.  Beech  from  the  Allier ."•!  in.  diameter. 

7.  Poplar  from  the  Allier H  in.  diameter. 

Method  of  Treatment. — A  stem  of  eaeh  description  of 
wood  was  sawn  iuto  52  discs,  eaeh  \  in.  thick,  the  first  and 
last  of  which  were  preserved  in  their  natural  condition  above 
ground  in  the  open  air,  but  protected  from  damp,  the 
remaining  in  were  placed  in  a  kind  of  cage  in  a  damp  level 
underground,  where  the  prevailing  temperature  was  about 
75°  1'.  Two  discs  in  each  10  were  left  unprotected,  while 
the  remainder  were  subjected  to  treatment  by  the  following 
substances  : — 

(""The   strength   of    the    solutions 

1.  Sulphate  of  iron.  varied  from  100  to  450  grms.  of 

2.  Sulphate  of  copper. «!       the  salt  to  1  litre  of  water,  and 

3.  Chloride  of  zinc.  the  period  of  immersion  from 

l_     one  hour  to  40  days. 

4.  Creosote,  of  the  impure  commercial  kind,  immersed  for 
similar  periods. 

5.  Painted  with  three  coats  of  the  following  oil  colours  : 
Pure  white  lead,  white  lead  and  yellow  ochre,  white  lead 
and  emerald  green,  red  lead,  white  lead  and  lamp  black, 
white  lead  and  prussian  blue. 

6.  Tar,  mineral  and  vegetable,  immersion  for  five  minutes. 

After  preparation,  the  samples  were  kept  in  the  office  at  the 
surface  for  50  days  before  exposing  them  underground,  and 
they  were  subsequently  examined  at  five  different  periods  — 
namely,  six  months,  one  and  a  half  year,  two  and  a  half 
years,  three  and  a  half  years,  and  eight  and  a  half  years,  the 
amount  of  alteration  being  laid  down  on  a  diagram  which 
accompanies  the  paper.  From  this  it  appears  that  the 
unprotected  specimens  were  almost  all  destroyed  in  a  com- 
paratively short  time — two  and  a  half  years  to  three  and  a 
half  years — the  observed  order  of  durability  being  as 
follows : — 

No.  1.  Beech.  No.  5.  Birch. 

No.  2.  Oak  No.  1.  No.  G.  Fir. 

No.  3.  Poplar.  No.  7.  Pine. 
No.  4.  Oak  No.  2. 


The  preservative  effects  of  the  different  substances 
employed  is  giveu  in  the  following  table,  which  represents 
the  increase  in  the  duration  of  the  protected  specimens  in 
terms  of  that  of  the  unprotected  ones,  the  latter  being  taken 
as  unity. 


Tar 

Chloride  of  zine . 


Oak. 


Oak. 


Fir.     Pine. 


Xo.  1.  Xo.  2. 
28'T     24'0    263"S 


87'8 


Beech. 


Birch.   Poplar. 


10-.J       (1-2     50'0     26 


3       1S-IJ 


8.V2 
52'5 


Oil  paint (rl  1IV2  31-7  5V5 

8ulphate  or  copper    t2l  26'4  12-0  8-0 

Sulphate  of  iron.      ls'O  12'5  12'1  f2 

Creosote '    VI  0'9  2'5  4'4 


25-0 

12-1 

1-8 

2*3 

4-7 

3- 5 

<rt> 

.1-3 

150-5 
84-7 
2'5 
15-5 
2'9 
1:1 


PATENTS. 


Improvements  in  Coating  Iron,  Steel,  or  other  Metals  or 
.Materials  with  Portland  or  other  Cement.  C.  Kellner, 
Vienna,  Austria.     Eng.  Pat.  6952    May  fi,  1890.     6rf. 

See  under  XIX.,  page  566. 


Improvements    in    the    Manufacture    of   Artificial    Stone. 
J.  Hartnell,  Cardiff.      Eng.  Pat.  8413,  May  30,  1890.     6d. 

Three  pounds  of  sugar  of  lead,  4  lb.  of  alum  (powdered  and 
burnt  on  an  iron  plate  placed  over  a  fire),  4  lb.  of  "  common 
soda"  (also  previously  heated),  2  lb.  of  powdered  Milestone 
are  "immersed  in  30  gallons  of  cold  water,"  and  8  lb.  of 
oil  of  vitriol  added.  After  the  reaction  has  ceased  and  the 
mixture  cooled,  the  resulting  solution  is  added  to  a  mixture 
of  crushed  stone  (preferably  granite),  3  parts  ;  gravel,  2 
parts  ;  and  "  cement,"  1  part,  all  by  weight,  in  the  propor- 
tion of  1  gallon  to  14|  cwt.  of  the  dry  ingredients,  the 
wetting  being  done  by  degrees,  and  the  superfluous  moisture 
being  gradually  patted  to  the  surface. 

The  composition  may  he  used  for  breakwaters,  dock 
walls,  pavements,  stairs,  mantelpieces,  &c.  In  laying  a 
pavement,  a  foundation  consisting  of  2  in.  of  lime  concrete 
is  first  made,  allowed  to  set  for  a  day,  and  then  the  patented 
mixture  laid  on  to  the  depth  of  2  in.  It  may  be  used  for 
foot  passengers  in  one  day,  and  vehicular  traffic  after  a 
week.  Moulded  articles  such  as  window  sills  may  be 
removed  from  the  moulds  after  one  day,  and  fixed  at  the 
end  of  a  week. — B.  B. 


Improvements  relating  to  the  Production  of  a  Plastic 
Moulding  Material  and  to  Articles  made  therefrom. 
II.  H.  Lake,  London.  From  E.  Sochaezewski,  Walters- 
liausen,  Germany.  Eng.  Pat.  3365,  February  24,  1891.  -id. 

One  part  of  French  or  Cologne  glue  is  dissolved  in  3  parts 
of  water  by  the  aid  of  heat ;  1^  parts  of  burnt  marble  or 
"  pure  or  mixed  minerals,  such  as  porcelain  material,"  and 
1 1  parts  of  burnt  gypsum  are  added  with  continuous  stirring. 

InciSting  this  composition  the  moulds  are  cooled  both 
before  and  after  the  operation.  "  When  the  finished  articles 
are  to  be  employed  in  hot  chambers,  it  may  be  expedient  to 
ad3  about  ^  part  of  colophony  or  other  resin  in  the  molten 
state,"  but  this  is  not  claimed  as  novel. 

The  material  is  said  to  be  hard,  strong,  and  cheaper  than 
unmixed  plaster  of  Paris. — B.  B. 
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X.-METALLURGY. 

Zinc  Ventserisation.     II.  Roessla  and  B.  EdelmaDD. 
Bng.  and  Minn.-  J.  1891,  51,  404—406. 
I  „i  authors' delivering  schemi  ag  the  silver-lead 

maintained  at  600   with  su ively  increasing  quantatu  a  ol 

sine,  and  allowing  each  portion  of  the  lattei  metal  to  pass 
,„,,„.  i  me»,  proves  successful  on  small  quantities  ..I 
,„,„.  stiver-lead.  The  oxidation  is  only  slight,  and  a  product 
i-  obtained  which  car?  be  worked  ap  directly  without  previous 
liquation.  But  in  operations  on  a  large  scale  with  base 
bullion  of  commerce,  itaining  copper,  arsenic,  and  anti- 
mony,  oxidation   i-    considerably    increased   and    a    sc 

,liti,  obtained,  necessitating  such  a  rise  ol 

temperature  that  much  of  the  silverpasses  bach  into  the  lead 
during  the  first  skimmings.  Therefore,  although  the  de- 
silvcrisation  it  ultimately  achieved,  yel  the  advantage  is  no) 
;i-  great  as  anticipated  from  the  experiments  with  pnre 
silver-lead.  It  is  now  observed  that  the  additon  of  1  or 
even  0"  1  pet  cent  of  aluminium  to  the  zinc  impedes  oxida- 
tion in  pur,-  silver-lead,  but  in  the  case  oi  ordinary  impure 
silver-lead  the  amount  of  aluminium  required  becomes  too 
,., ,-r  l \  Copper  seems  the  chief  cause  of  the  oxidation  in 
the  sine-can  j  ing  lead,  for  the  protective  action  of  aluminium 
becomes  more  evident  with  base  bullion  after  coppei  has 
been  removed  by  some  zinc.  Hesults  tabulated  in  the  paper 
demonstrate  that  the  first  additions  of  zinc  serve  to  remove 
useless  impurities  and  to  contribute  to  the  lead  the  propoi 
lion  of  sine  required  to  remove  the  silver  present.  It  was 
therefore  next  tried  to  both  saturate  and  desilverise  the  lead 

with   •  addition   of   zinc,  and   in   order   to    ensure  the 

saturation  it  was  found  necessary  to  add  the  requisite 
proportion  of  zinc  in  a  molten  state  to  red-hol  lead  ;  for 
although  the  highei  temperature  is  more  favourable  to 
oxidation,  yet  when  it  is  employed  less  stirring  is  required, 
mitant  exposure  ol  fresh  surface  for  oxidation 
i-  proportionately  diminished.  In  fact,  with  aluminium 
added  to  the  zinc,  oxidation  is  then  almost  entirely  obviated. 
I  ,i,|.  i   these   circumstances  the  zinc  dissolves  completely, 

M,.i  raduau ling  reappears  at   a  scum  carrying  with 

ii  iill  tin'  silver,  which  can  be  thoroughly  melted  out.  With 
impure  silver-lead,  as  in  the  previous  experiments,  a 'pre- 
liminary re val  of  the  copper  is  required  to  ensure  success, 

which  in  all  cases  depends  on  retaining  the  proper  proportions 
of  /in>'  and  the  corrocl  temperature.  If  tin-  lattei  ■-  too 
high  oxidation  takes  place  and  irregular  results  are  obtained. 
Ki  Ii.t  skimmings,  as  refem  'I   to  id  the  first  paragraph,  are 

obtained   under  these  circumstances  by  iising  the  | rei  oi 

second  skimmings  of  a  previous  experiment   as   part  of  the 
Pot  example  : — 

Qrms.  "i  Silver 

To  100  parts  of  load  Ifeed  witli ISO 

of  sine — 

and L'S  parts  of  tinotnskunminirs  with    1*10 

In  nil...    2*6  parts  of  sine  with 

parts  of  sine  with 160 

mill...    l'Spartsof  sine  with ISO 

0  with  the  lend. 

When  coppei  is  present,  it  is  removed  by  zinc  in  n 
preliminary  small  skimming,  «  hich  runs  high  in  cop]  or,  but 
Ion  in  silver.     (Sco  nlso  this  Journal,  1890,  1183  -1134.) 

—  1).  \    I. 


metal  well  known  throughout  the  mining  world.  It» 
found  that  the  steel  tube  lining  the  bore  of  these  enormous 
guns  could  not  resist  the  shock  entailed  by  discharging 
many  shots  without  becoming  fractured,  when  of  course  an 
expensive  piece  of  ordnance  became  ageless.  Experiment 
proved  that  the  addition  of  a  small  quantity  of  tungsten  to 
the  fine  steel  employed  in  gun-making  rendered  the  lattei 
metal  wonderfully  elastic,  so  that  the  steel  tube  will  expand 
under  the  tension  of  tiring  and  contract  a^ain  to  its  normal 
size  a  great  many  times  before  the  quality  of  the  metal  is  in 
any  way  impaired.  The  German  gun  factories  consequently 
absorb  most  of  the  tungsten  found  in  the  world,  and  from 
being  a  mere  curiosity  seen  only  in  the  laboratory  of  the 
chemist,  this  rare  metal  has  acquired  considerable  value. 
Wolfram  (erroneously  called  tungstate  of  iron  in  the  cable- 
gram) generally  occurs  in  combination  with  iron  in  Europe, 
but  is  also  found  in  Bcheelite,  or  tungstate  of  lime.  It  is  in 
the  latter  form  that  it  occurs  in  Otago.  The  metal  itself  is 
of  a  white  colour,  extremely  brittle,  and  heavy,  the  specific 
gravity  being  L9"  1,  that  of  gold  being  19-3.  It  will  thus  be 
seen  that  tungsten  is  a  very  heavy  metal,  being  only  very 
slightly  lighter  than  cold. 


PATENTS. 

Improvements  in  Cleaning  and  Annealing  Iron  and  Steel, 
and  Apparatus  therefor.  G.  C.  Flicker,  Putney.  Bug*. 
Pat.  1369,  January  25,  1890.     He/. 

Tins  patent  refers  to  the  cleaning  of  iron  -beets,  wire,  &c. 
previous  to  tinning  or  galvanising  the  same.  Instead  of  the 
usual  pickling  solutions  tot  removing  the  scale  the  patentee 
employs  hydrogi  a  or  other  similar  Lra-  containing  hydrogen, 

Bitch  ;i> i!  gas  or  sulphuretted  hydrogen.  The  materials  are 

heated  tea  very  high  temperature  in  a  chamber  enclosed  in 

a  furnace,  and  into  which  the  gas  is  led  ft i  gas-holder, 

ami  whence  the -team  and  unused  I  rdrogen  ai,  conveyed  to 

ndenser.     The  -team  i-  condensed  and   the  excess  of 

h\  drogeo  recovered.  Various  plant1  are  adopted  and  described 
for  conveying  the  hydrogen  to  and  from  the  heated  materials, 
such  as  using  a  Fan  oi  blower,  allowingfresh  hydrogen  to  be 
drawn  in  by  the  ran  faction  resulting  on  the  condensation  of 

the    -team,  or    b_\    using  two    e.i-  holder-    and    by  alternating 

tlii-  pressure  passing  the  gas  backwards  and  forwards  through 
the  reducing  chamber  from  one  to  the  other.  There  an- 
il illustrations  in  the  specification.  The  necessary  hydrogen 
is  preferably  prepared  bypassing  steam  over  iron  clippings 

heated  tci  redness,—.  A.  W. 


Wolfram  Mining  in  tVe*  Zealand.    Otago  Daily  Sews. 
\     i.i.i-.i    cablegram    stating    that     German    firms    are 
inquiring  if  wolfram  ii  proi  liable  in   Australia,  and  offering 
i.,    t.,ke    a    lair,     quantity,    should    reopen    a    ni 
though    important    mining    industry    in    Otago,    which    is 
i„i  baps   riohei   in    that   part  ii  nlai 

locality    in  the   world.     Wolfram,  oi   tungsten,  belongs   to 
a  group  of   rare  metals,   and    till   a  comparatively    recent 
time  was  known  only  t"  the  i  hemist,  and  n-  value 
in  the  laboratory.     With  the  invention  of  100 
demand  l"t   tungsten  soon   made   that    previously   obscure 


Improvement*  m  or  relating  to  the  Treatment  or  Utilisation 
of  Scrap  Tin  or  Term  Plates  and  the  lihe.  W.  P. 
Thompson,  Manchester.  From  B.  Carez,  Brussels,  Bel- 
gium.    Bng    Pat    1913,  February  :..  1890.     Brf, 

Tin  process  is  one  for  removing  the  tin  and  lead  from  tin 

plate-  without  injuring  the  iron    of  the    plates,    and    for   the 

recovery  of  the  tin.  The  plates  are  treated  with  a  concentrated 
solution  (of  about  30  B.)  of  the  "polysulphide  of  -odium 
obtained  eith  r  from  the  sulphurets  of  sodium  residues  from 
the  l.eblane  -oda  manufacture  or  from  the  polysulphide!  of 
calcium  mixed  with  hyposulphite  of  caloium,  which  is  trans- 
Formed  by  mean-  of  carbonate  of  -oda  into  siilplnnvl  and 
hyposulphite  of  -oda,  or  from  the  sulphurets  of  -odium 
mixed  with  a  little  nitrate  of  -odium  resulting  from  th 
manufacture  of  nitrateof  barium  bymeaui  of  sulphide  of 

barium  and  nitrate  of   -odium,  or   from    any  oilier  -ulphuret 

of  sodium,"  by  boiling  the  Bulphides  with  a  -light  excess  ol 
sulphur.    The  plate-  are  dipped  in  thi-  solution,  which  is 

heated  by  -team  to  from  50  70  C,  and  to  which  lia-  been 
previously    added  a  little  ammonium  chloride.      The  addition 

of  ammonium  chloride  counteracts  the  solubility  of  sulphuret 
of  iron  in  the  polysulphide  of  sodium  solution,  u ana  even 
any  attacking  of  the  metallic  iron  by  the  alkaline  -nlphidc." 
After  being  dipped  Foi  thi      m  Font   minutes  the  plates  are 

washed  with  water.  The  bad  i-  removed  by  the  alkaline 
sulphide  soluti and    precipitated  as  sulphide  whilst  the  tin 

goes   into   solution.      When   the   polysulphide   solution   il 
i  with  tin  it  i-  decanted,  and  the  tin  recovered  from 

it   in  a  suitable  wa\   — II.  S.   IV 
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Improvements  in  the  Reduction  of  Metallic  Ores.  G.  Simonin, 
Li  Bourne,  France.  Eng.  Put.  3275,  March  1,  1890.  -id. 
The  improvements  relate  to  the  treatment  of  ores  of  anti- 
mony, and  of  zinc.  The  sulphides,  carbonates,  and  other 
ores  of  these  metals  are  roasted  with  reducing  agents  in  a 
revolving  reverberators  furnace,  heated  by  gas-fuel.  The 
gases  and  matters  passing  from  the  furnace  enter  a  chamber 
tilled  with  coils  of  pipes  in  which  the  air  used  for  the 
combustion  of  the  gas-fuel  becomes  heated.  From  this 
chamber  the  gases  then  pass  into  a  second  chamber  or  scries 
of  chambers,  in  which  they  become  further  cooled  and  the 
metallic  oxides  volatilised  in  the  furnace  become  deposited 
In  order  to  recover  the  whole  of  the  oxide  the  gases  are  then 
passed  through  a  scrubber.  If  it  only  be  desired  to  reduce 
the  sulphides  or  carbonates  to  oxides  without  driving  off  the 
oxides,  a  lower  temperature  is  used  in  the  furnace,  and  the 
reducing  agents  are  omitted.-  II.  S.  P. 


Improvements  in  or  relating  to  Blast  or  Smelting  Furnaces 
having  Wain-Jackets.  J.  W.  Chenhall,  Totnes.  Eng. 
Pat.  2544,  February  17,  1890.     Sd. 

This  is  a  method  of  constructing  blast  furnaces  for  lead 
or  other  ores  to  enable  the  lower  jackets  to  be  easily 
removed  for  inspection  and  repair-.  The  specification  is 
illustrated  with  drawings,  and  a  way  of  making  the  tuyere 
openings  so  as  to  avoid  any  joints  being  exposed  to  the 
lire  is  described. — I).  A.  S. 


Improvements  in  the  Manufacture  of  Capper.   H.  II.  Vivian, 
Swansea.     Eng.  Pat.  6821,  May  2,  1890.     ill. 

Thk  impurities  are  dissolved  out  of  the  finely-divided 
oxidised  compound  by  an  organic  acid.  When  the  material 
is  metallic  copper  it  is  melted,  granulated,  and  roasted,  and 
the  oxide  finely  ground.  When  it  is  a  matte  it  is  first 
ground  and  then  roasted.  Towards  the  end  of  the  roasting 
a  little  salt  may  be  added  and  well  mixed  with  the  charge, 
as  it  facilitates  the  extraction  afterwards.  The  resulting 
copper  oxide  is  lixiviated  with  a  solution  of  tartaric  acid. 
which  dissolves  out  the  arsenic,  antimony,  gold,  silver,  and 
other  foreign  substances,  leaving  a  residue  which,  upon 
reduction  with  carbon  in  a  reverberatory  furnace,  yields  a 
copper  of  high  quality.  The  quantity  of  acid  used  for 
every  ton  of  oxide  is  about  2  lb.  dissolved  in  200  lb. 
-of  water.  It  is  not  essential  that  the  matte  be  roasted, 
for  it  will  be  much  improved  if  it  is  finely  powdered  ami 
treated  direct  witli  the  aeid,  and  will  yield  a  purer  copper. 
The  solution  after  lixiviatiou  is  submitted  to  the  action  of 
an  electric  current  through  insoluble  anodes,  by  which 
means  the  dissolved  metals  are  deposited  and  the  acid  liquor 
left  ready  for  a  second  usage.  Citric,  acetic,  and  oxalic  are 
the  other  organic  acids  claimed. — A.  \Y. 


a  corner  mould  inside  a  larger  oue.  The  lower  end  of  this 
angle-plate  is  kept  in  position  by  a  shoulder  cut  in  the  base 
of  the  mould,  where  also  there  is  a  second  and  lower 
shoulder  which  keeps  the  cast  gate  piece  erect,  and  prevents 
it  falling  across  the  mould,  when  the  angle-plate  is  removed. 
The  high  quality  steel  is  first  cast  in  this  corner  mould,  and 
the  angle-plate  being  quickly  removed  mild  steel  or  iron  is 
run  in  to  fill  up  the  remaining  bulky  space  of  the  large 
mould.  By  this  means  improved  castings  are  said  to  be 
obtained,  especially  in  respect  to  the  steel  corner;  moreover 
the  corner  piece  is  longer  than  the  bulk  of  the  ingot,  and 
forms  a  topping  head. — A.  \Y. 


Improvements  in  the  Manufacture  of  Steel-plated  and 
Gated  Ingots,  and  in  the  Moulds  for  Same.  J.  Neill, 
Sheffield.     Eng.  Pat.  6960,  May  6, 1890.     id. 

Thk  present  method  of  making  combination  ingots, 
technically  known  as  "  gated  "  or  "  plated  "  ingots,  consists 
of  first  casting  the  low  quality  steel  which  forms  the  bulk 
of  the  ingot,  quickly  removing  a  side  plate  and  substituting 
another  one  with  the  necessary  cavity  and  pouring  in  the 
higher  class  steel,  which  welds  itself  to  the  hot  face  of  the 
previously  cast  metal  and  forms  a  compact  salid  combina- 
tion ingot  with  a  hard  steel  corner  or  face.  This  latter 
portion  is  generally  permeated  with  minute  holes,  which,  on 
working  are  to  some  extent  removed,  but  which  still  remain 
imperfections.  The  patentee's  object  is  to  overcome  this 
drawback  by  casting  the  steel  "  gate  "  first,  and  his  specifi- 
cation relates  to  specially-constructed  ingot  moulds,  of 
which  and  their  parts  there  are  12  illustrations.  In  the  case 
of  the  gate  mould  the  portions  of  the  two  sides  which 
constitute  the  gate  corner  are  made  some  inches  higher  than 
the  top  of  the  remainder  of  the  mould.  Into  this  corner  is 
placed  a  right-angled  plate,  which  is  fixed  tightly  by  a  ring 
iind  wedge  against  these  two  extended  pieces — thus  forming 


Improvements  in  the  Manufacture  of  Steel  and  Iron  and 
in  Apparatus  to  be  employed  in  such  Manufacture. 
J.  Heaton  and  G.  H.  Holden,  Manchester.  Eng.  Pat. 
7070,  May  7,  1890.     Is.  Id. 

This  patent  relates  to  some  mechanical  improvements  and 
arrangements  in  the  Heaton  process  of  converting  cast  iron 
into  steel  by  the  use  of  nitrates  or  chlorates  (  Eng,  Pats. 
798,  1866,  and  1295,  1867).  The  irou  is  melted  in  a  cupola 
and  run  into  a  measuring  vessel  or  receiver,  whence  it  is 
run  through  a  plugged  or  valved  passage  into  the  converter. 
The  converter  is  divided  into  two  portions,  the  upper  and 
the  lower.  The  former  is  a  kind  of  chimney  open  at  the 
base,  and  the  latter  consists  of  a  removable  vessel  in  which 
is  placed  the  nitrate.  This  vessel  or  kettle  is  supported  by 
trunnions  on  a  truck  running  on  rails  and  consists  of  an 
iron  easing  lined  with  refractory  material  ami  with  a  circular 
perforated  plate  which  is  fixed  in  position  above  the  nitrate. 
When  ready  the  whole  of  this  lower  portion  of  the  converter 
is  run  on  to  the  table  of  a  hydraulic  ram  underneath  the 
upper  portion,  and  the  two  parts  are  pressed  and  clamped 
tightly  together.  The  molten  cast  iron  is  then  introduced 
from  the  measuring  vessel.  The  upper  portion  of  the 
converter  is  so  arranged  that  the  gases  may  be  led  to  a 
condensing  chamber  and  by-products  obtained  therefrom. 
The  specification  contains  eight  claims  and  15  drawings. 

—  A.  W. 


A  Process  and  Apparatus  for  Reduction  of  Iron  and 
other  Oxide  Ores  and  for  Fusion  and  Purification  if 
the  Produced  Metals.  J.  I).  Danton,  Paris,  France. 
Eng.  Pat.  7129,  May  7,  1890.     Sd. 

Thk  apparatus  consists  of  a  tall  circular  furnace  divided 
into  concentric  compartments.  The  centre  one  receives 
the  reducing  gases  and  is  separated  by  a  perforated  wall 
from  an  annular  compartment  into  which  the  ore  is  supplied 
from  the  top.  This  compartment  is  separated  by  another 
perforated  wall  from  an  outer  annular  chamber,  into  which 
the  gase>  pass  after  having  traversed  laterally  through  the 
ore  from  the  iunermost  chamber.  The  reducing  gases  may 
be  prepared  and  heated  elsewhere,  or  they  may  be  generated 
in  a  producer  placed  at  the  base  of  the  central  compartment. 
The  ore  falls  through  the  second  compartment,  wherein  it  is 
partially  reduced  in  its  descent  by  the  transverse  currents  of 
gases,  and  is  withdrawn  from  below.  The  reduction  is  com- 
pleted by  fusion  with  bituminous  coal  in  another  furnace. 
The  outer  chamber  may  contain  air  or  water  tubes  for 
utilising  the  heat  of  the  waste  gases  before  they  are  finally 
expelled.  There  are  five  drawings  illustrating  various 
modifications  of  furnaces  involving  the  same  principle. 
The  explanation  of  the  reductiou  by  carbon  monoxide  is 
that  the  gas  is  decomposed,  one  portion  of  its  carbon  taking 
up  additional  oxygen  and  passing  off  as  carbon  dioxide, 
while  the  other  portion  is  deposited  in  the  pores  of  the  ore 
ready  to  operate  in  the  final  portion  of  the  reducing  process. 
The  operation  relates  principally  to  the  ores  of  iron. 

The  molten  metal  is  refined  immediately  it  is  tapped  by 
allowing  it  to  descend  in  a  shower  through  a  heated  chamber 
having  perforated  walls,  wherein  it  is  exposed  to  streams  of 
air  carrying  in  suspension  any  powders  suitable  to  the  metal, 
such  for  instance,  as  silica,  which  produces  a  slag  ami 
eliminates  the  phosphorus.  There  are  12  claims  in  the 
specification. — A.  W. 
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The  Application  oj   Water  Gat  to  the  Manufactun 
and  Steel,   in    connexion    with   Siemens  and  other  Gas 
-    I  ox,  Leeds.      Eng.    Pat.  7827,   May  20, 

Tin    object   of   the  patent    i-   to  mix   water-gas   with  the 
ordinal}  Siemens  "r  producer-gas  used   in  the  manufacture 

ol  iron  and  steel,  so  thai  :  <>  »nd  the 

elimination   of  the  impurities  "f  the  metal   may  be  more 
readilj  attained. 

Drawings  are  Bhown  in  the  specification  of  a  Siemens  gas 

furnace,  a  puddling  furnace,  and  a  crucible  furnace,  the 

...  being  in  all  cases  introduced  bj  jets  or  nozzles  so 

disposed  as  to  mis  with  the  air  and  producer  gas  supplying 

the  furnaces,     is.  I!. 


A  Method  "I   Extracting  Gold  from  Auriferous   On 
nn  Improved  Pro  [malgamation,  and  Apparatus 

therefor.    J.  W.  Macfarlanc,  Cathcart.     Eng.  Pal 
i  Id. 

Tin-  specification  contains  15  claims  and  18  drawings.  A 
cylindrical  v;it  is  revolved  at  high  speed  on  .i  vertical 
spindle  in  the  centre  of  its  base.  Mercurj  is  placed  in  the 
entrifugal  action  spreads  itself  evenly  on 
tli*-  inner  surface  and  so  forms  :i  vertical  wall  of  the  liquid 
metal,  which  acts  as  tie-  amalgamating  surface.  Tin-  finely- 
I  ore  i-  washed  into  the  centre  and  bottom  <u  the  *at 
end  is  made  to  pass  over  the  Burface  of  tl>.-  mercury  and  to 
rise  up  and  overflow  at  the  topedge.  Various  appliances 
and  mechanical  devices  for  preventing  the  ore  from  becom 
ing  stationary  and  to  cause  it  i"  pass  in  a  thin  continuous 
stream  over  the  mercury,  are  fully  described  in  the  speci- 
fication.    In  tin*  treatment  of  some  kinds  of  ores  **  a  diluted 

solution  of  calomel  in  aqua  regia  "  i-  charged  in  with  il re 

fur  the  purpose  of  assisting  the  amalgamation.—  A.  w 


.1    \.ir,.i   Improved  Process  for  the  Utilisation  of  Oxide 
oj  /><•"  obtained  as  a  By-product  in  the  Smelting  ami 

I     tract .'    Coppi      from    Pyrites,   or  from    Spent 

(tint,  produced  <n  the  manufactun  <<i  Sulphuric  Acid. 

.1.   Bradbury,   Manchester.     Eng    Pat.  10,062,  .1 

1890.     Irf.  ' 

'I  n>   residue  of  oxide  of  iron  from  I. unit  p«  rites  and  copper 

extraction  is  treated  with  hydrochloric  acid   in   a  suitable 

i  rovided  with  ■  steam  coil  for  heating  the  same.     An 

Ic  must  >i, I  the  mixture  i-  heated 

until  thi  acid   is   saturated      \   little  nitric  acid  should  be 

added   if  anj  ferrous   oxide   be   present.    The  solution  of 

ii  d  is  then  used,  either  al or  «  itli 

other  materials,  such  as  lime  or  alkalis,  foi  thi    purifli  ation 
ol  water,  si  oxide  ol  iron   paint,  oi 

1  *r ii- - i .m   blue,   and   foi    thi    deco  ;ars  and 

syrnps,     A    W. 


Impro  I  i   mting    M.ia 

I      il.    Molcswonh,   A.I.  I:. ..I,  i 

■■  ml,,  i    I,    I 

Tin  patentei  roasts  sulphide  ores  containing  gold  and 
silvei  bj  h.  sting  them  in  a  calcincr  and  submitting  them  to 
'he  ad  thG  advantage  being 

that  the  operation  is  mon  rapid  and  is  performed  at  a  low 
temperatun      The  apparatus  c  insists  ol  a  revolving  calcining 
cylinder  heated  externally  and  fed  with  ore  bj 
■  hoppei  .it  one  end      \  i  •  titers  al  the  other  end  lo 
with  the  products   of  I  lie  do  ol   crudo  nitre  l>v 

sulphuric  acid  which  are  brought  there  lo  :i  pipe  from  e 
retort  placed  ibove  tho  cylinder.  The  gases  from  the 
calciner  arc  drawn  bj  means  ..f  an  exhaust  fan  through  a 
-..  called  condensing  chnmbei  The  nitrogen  |»  roi  idc  from 
erode  nitrate  ol   soda  contains  much  ■  that  the 

acid    whicl ndenacs    in   tin-   chambci    i-  "nitn 

ochlorie   sold."    This  liquid   is   then  placed 
with  the  roasted  ore  to  extract  the  gold  then  from.     In  this 
operation  nitrogen  peroxide  ii  led,  and  is  led  to  the 


mouth  of  the  calcincr  for  repeated  usage  therein.  Its 
function  in  the  roasting  operation  is  to  oxidise  the  last 
traces  of  sulphur  and  arsenic  in  the  ore.  t  in.-  ton  of  pyrites 
for  roasting  by  this  process  Bnd  subsequent  extraction  of 
the  gold  requires  "about  8  lb.  of  nitrate  of  soda  and  I  ox. 
of  sulnhuric  acid." — A.  \V. 


Improvemt  nfs  Relating  f<>  the  Treatment  *<f  Slag,  and  In 
the  Rt  moval  thereoffrom  Furnaces,  ti.lt.  Peck,  ( Ihicago, 
l    S.A.      Eng.    Pat.    15,341,   September    27,    1890.     liv 

Intermit.  Conv.  March  3,  1890.     Gil. 

Tin-  is  ;i  patent  for  a  method  of  carrying  off  furnace  slag 
by  dividing  it  into  small  particles  by  centrifugal  action  and 
pumping  it  away  mixed  with  water.  The  apparatus  consists 
of  a  circular  pan  supported  in  tho  centre  of  its  base  bj  ■ 
vertical  revolving  shaft  and  ei  closed  in  a  larger  outer  vessel 
into  which  water,  steam,  or  spray  can  be  injected.  The 
molten  slag  is  run  into  the  revolving  pan,  whence  it  flies  out 
in  small  -plans  into  the  larger  one,  in  which  it  is  rapidly 
cooled  by  the  water  spray,  The  small  pellicles  are  then 
withdrawn  with  the  water  through  pipes  by  the  aid  of  a 
centrifugal  or  other  force  pump  and  driven  onwards  through 
other  pipes  to  the  plai E  deposit. — A.  \V. 


Improvements  in  Apparatus  for  th**  Treatment  of  Slay. 
ii.  B.  Peck,  Chicago,  1  .S.A.  Eng.  Pat  15,842,  Septem- 
ber 27,  1890,     Bj  Internat.  Conv.  March  3,  1890.     f»/. 

Tin-  patent  is  the  same  as  the  preceding  one,  with  the 
addition  of  a  self  acting  trap  which  i-  placed  in  the  conduit 
pip.-  connecting  the  granulating  vessel  with  tin- pump.  It 
i-  -..  constructed  that  it'  the  pump  becomes  clogged  the 
■lag  will  accumulate  on  the  trap  ami  force  it  down,  which 
aetion  will  by  the  ai.l  of  a  cord  simultaneously  close  the 
pipe  an. I  open  a  second  one  leading  t.>  another  four  pump. 
—A.  \\  . 

Improvements  in  Centrifugal  Apparatus  for  Treating 
Molten  Bfaterial.  0.  B.  Peck,  Chicago,  I  S.A,  Eng. 
Pat.  15,343,  September  27,  1890.  By  Internat  Conv, 
March  8,  1*'.»'.     8./. 

Tin-  invention  relates  more  particularly  to  the  construction 
of  tho  curbing  that  Burrounds  the  receiving-vessel,  and  to 
providing  means  for  protecting  it-  interior.  The  curbing 
surrounding  the  receiving  vessel  i-  constructed  of  two  cast- 
iron  plat.-,  preferably  provided  with  annular  flanges, 
Tli.-.  plates  form  the  top  and  bottom  of  the  curbing,  and 
are  held  together  (preferably)  by  sheet  iron  rivet.. I  to 
the  flanges.  I"  prevent  the  curbing  being  injured  bj  the 
molten  metal  thrown  off  from  the  receiving  vessel,  a  cast- 
iron  lining,  preferably  made  in  sections,  is  provided,  and 
over  the  interior  of  tin-  wall  of  the  curbing. —  B.  S. 


Improvements    relating    to    Centrifugal  Apparatus   fir 

Treating     Molten    Mali  rial.      t  >.    B.  Peck,   Chicago, 

i    s  \.  '    Eng.   I'at.    15,348,  September  'J7,   1890.     By 
Internal   «  onv.  March  8,  1890.     id. 

Tin-  invention  i-  intended   to   provid invenient  means 

eloping    and   applying    the    operating   power,   and 
for    adjusting    the    various    pans    of     the    apparatus    to 

I  lllT. 

In  combination  with  a  centrifugal  machine,  a  bed  plate 
or  frame  is  constructed  of  a  suitable  length  and  breadth. 
tine  end  of  tin-  frame  carries  the  receiving  vessel,  eurh, 
fee.,  and  tl..-  other  end  the  engine  plate,  to  which  i-  attached 
tin-  engine  and  driving  wheel,  which  i-  mounted  direct!"  on 
the  engine  -haft  in  a  horizontal  position,  thus  allowing  a 
compact  arrangement  ol   the  machinery  and  the  use  of  a 

short.    Straight    bell     to    connect    the    driving    wheel    with    a 

pull.  \  ..ii  the  -halt  of  the  centrifugal  machine.  This  bell 
cm  he  adjusted  bj  moving  the  engine  plate  backwards  or 

forwards  by    a    handwh.el    and    -crew -thread  shaft.      Other 

means  an-  added  for  obtaining  the  proper  amount  of 
pressure  on  the  bell  a-  may  he  necessary  from  time  to 
time.-  I     - 
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Improvements     relating     to     Centrifugal    Apparatus   for 

Treating  Molten  Material,  and  to  Means  for  Removing 

the  said  Material  from  such   Apparatus.     O.   B.  Peck, 

Chicago,  U.S.A.     Eng.   Pat.   15,349,  September  27,  1890. 

By  Internat.  Conv.  March  3,  1890.     6<i. 

The  object  of   this  invention   is  to  provide  simple  means 

for   treating  and  removing  the  molten  material,  and   also 

for  removing  any  gas  or  steam  that  may  be  formed. 

The  bottom  of  the  curb  is  connected  by  a  pipe  with  a 
centrifugal  pump,  which  forces  the  material  from  the  curb 
to  any  desired  point.  To  prevent  the  pump  being  clogged 
with  lumps  of  the  material,  crushing  rollers  provided  with 
cog-wheels  are  used.  In  order  to  carry  off  any  gas  or 
steam  that  may  be  formed  a  "  suction  fan  "  is  employed. 
The  pump,  fan,  and  rollers  are  actuated  by  the  ordinary 
machinery. — E.  S. 


An     Improvement    in     the    Manufacture    of    Cast     Iron. 

J.   B.    Renshaw,    Hartford,    U.S.A.     Eng.    Pat.    16,724, 

October  21,  1890.  id. 
"This  invention  is  applicable  to  the  treatment  of  grey  iron 
as  used  in  foundries ;  and  it  consists  in  a  process  of 
eliminating,  from  melted  iron,  surplus  graphitic  carbon,  and 
also  a  substance  resembling  carbon,  which  is  called  '  kish,' 
and  is  also  produced  in  blast  furnaces,  and  which,  when  in 
excess,  causes  kishv  unsound  surfaces  on  castings."  The 
excess  of  carbon  is  removed  by  treating  the  melted  iron  with 
finely-divided  iron  oxide.  The  novely  consists  in  impreg- 
nating "  sawdust,  shavings,  straw,  or  other  vegetable  fibre, 
of  which  the  wood  material  used  by  upholsterers  and  called 
'Excelsior'  is  a  good  variety,"  with  the  finely-divided  iron 
oxide.  To  do  this  the  fibrous  material  is  moistened  with 
water  and  the  iron  oxide  is  then  thoroughly  mixed  with  it, 
and  the  fibre  is  afterwards  dried.  'When  used,  a  quantity 
of  from  1  to  3  lb.  of  the  impregnated  fibre  for  every  100  lb. 
of  iron  is  placed  upon  the  iron  before  it  is  melted,  or  mixed 
with  tile  iron  when  it  is  melted,  or  placed  in  a  ladle  into  which 
melted  iron  is  to  be  poured.  The  fibre  burns  away  leaving 
the  iron  oxide  free  to  act  upou  the  carbon  in  the  iron. 

— H.  S.  P. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO 
METALLTJRG-Y. 

PATENTS. 

Improvements  in  the  Production  of  Ductile  Iron  from  Cast 
Iron.  H.  H.  Lake,  London.  From  S.  H.  Emmens, 
Emmens,  U.S.A.  Eng.  Pat.  17,627,  November  5, 
1889.     Sd. 

The  invention  relates  to  producing  ductile  iron  from  ordinary 
grey,  white  or  mottled  pig  iron,  or  from  any  other  kind  of 
cast  iron,  such  as  "  scrap  "  cast  iron.  The  cast  iron  is  made 
the  anode  of  an  electrolytic  cell,  whilst  the  cathode  is  made 
of  wrought  irou  or  other  suitable  material,  and  a  "  suitable 
electrolyte "  is  used.  The  iron  that  is  deposited  by  the 
passage  of  an  electric  current  from  a  dynamo,  upon  the 
cathode  or  (when  the  cathode  is  made  of  wrought  iron)  the 
cathode  together  with  the  deposit  of  iron  upou  it.  is  then 
heated  to  welding  heat  in  a  furnace  and  worked  up  as 
required.  — H.  S.  P. 


Improvements  in  and  Connected  with  the  Galvanising  oj 
sheet  Metal.  DaviesBros.  &  Co.,  Lim.,  and  M.  Bayliss, 
Wolverhampton.  Eng.  Pat.  18,066,  November  10, 
1890.      llrf. 

The  object  is  to  dispense  with  manual  labour  in  the  con- 
veyance of  the  iron  sheets  from  the  cold  rolls,  used  by  the 
patentees  (this  Journal,  1889,  898),  through  the  galvanising 
bath  and  onwards  through  brushes,  &c.  The  sheets  pass 
from  the  cold  rolls  through  a  pair  of  small  rolls  one  above 
the  other  near  the  edge  of  the  bath,  down  guides  to  another 
pair  of  rolls  revolving  side  by  side  just  above  the  flux  pot. 
The  latter  rolls  push  the  sheets  through  the  metal  bath  along 
guides  to  another  set  of  side  by  side  rolls,  which  withdraws 
them.  To  prevent  interference  with  the  proper  crystal- 
lisation of  the  coating  metal  these  withdrawing  rolls  are 
provided  on  their  surface  with  corresponding  studs.  The 
sheets  are  then  guided  on  to  a  system  of  grooved  drums,  the 
first  of  which  is  studded  on  the  outer  curves  of  the  corru- 
gations, with  endless  chains  or  wire  ropes  carried  within  the 
grooves  by  which  they  are  taken  to  another  set  of  rolls,  the 
brushes,  and  delivered  cold  and  ready  for  handling. — A.  \V. 


Improvements  in  the  Manufacture  or  Production  of 
Aluminium.  G.  Shenton,  London.  Erom  M.  J.  Berg, 
Paris,  Erance.     Eng.  Pat.  2002,  February  6,  1890.     6d. 

Aluminum  is  made  by  passing  a  powerful  electric  current 
through  a  mixture  of  ground  coke,  coal,  or  carbon  and  a 
mineral  containing  aluminium,  such  as  cryolite,  bauxite, 
sulphate  of  aluminium,  crude  clay,  &c.  The  point  of  the 
invention  consists  in  adding  to  such  a  mixture  a  certain 
quantity  of  nitrate  of  sodium  or  potassium  or  of  sulphide 
of  sodium  or  potassium,  or  both  the  nitrate  and  the  sulphide 
together.  About  2  parts  of  sodium  nitrate  or  sulphide  to 
liio  parts  of  bauxite  gives  a  good  result.  The  nitrate  oxidises 
the  iron  and  silicon  which  then  pass  into  the  slag,  whilst  the 
sulphide  converts  the  iron  into  sulphide  of  iron,  which  also 
roes  into  the  slag. —  H.  S.  P. 


Improvements  in  Voltaic  ('ells  or  Primary    Batteries.     G. 

R.  I'ostlethwaite,  Aston.      Eng.  Pat.   2273,  February  12, 

1890.      11</. 

Tin-,  cells  arc  arranged    in   a   vertical   or   horizontal  series, 

i   and  the  electrolyte  passed  from  one  end   to  the  other  in  a 

]   continuous   stream,   going   in   its    course    through    all    the 

intervening  cells.      The   whole  electrolyte   is  thus   kept  in 

continual  agitation. — E.  T. 


Improvements    in   Apparatus  to  be   used   for   Electrolytic 
Purposes.     J.   C.    Richardson,   Clerkenwell,    and  T.  J. 

Holland,  Snodland.  Eng.  Pat.  2297,  February  12, 1890.   Sd. 

When  a  solution  of  common  salt  is  electrolysed,  caustic 
soda  and  hydrogen  are  given  off  at  one  plate  and  chlorine  at 
the  other,  and  are  usually  kept  apart  by  a  porous  partition. 
To  replace  the  latter,  which  is  expensive  and  fragile,  and 
increases  the  electrical  resistance,  non-porous  partitions  are 
so  arranged  as  to  catch  the  results  of  electrolysis,  which  all 
rise  towards  the  surface,  the  hydrogen  carrying  with  it  the 
caustic  soda.  In  one  design,  out  of  several,  each  electrode 
is  covered  by  a  sort  of  funnel,  chlorine  being  drawn  off  at 
the  top  of  one,  and  hvdrogen  and  caustic  soda  near  the  top 
of  the  other.— E.  T.  " 


Improvements  in  Amalgamating  and  Extracting  Gold 
from  Refractory  and  other  Ores.  W.  C'rookes,  London. 
Eng.  Pat.  3532,  March  5,  1890.  6<J. 
••  The  present  method  of  extracting  gold  from  refractory 
ores  (such  as  sulphides,  tellurides,  arsenio-sulphidcs,  &c, 
of  zinc,  copper,  iron,  bismuth,  antimony,  &c.)  by  direct 
amalgamation  with  mercury  is  very  imperfect,  as  the 
sulphides,  arsenio-sulphidcs,  and  other  minerals  m  the  ore  " 
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cause  the  mercurj  to  "Hour"  and  "sicken,"  so  that  its 
fluidity  ii  destroyed,  and  ii  either  assumes  a  powdery 
.  r  or  becomi  -  a  tenacious  mass.  In  either  case,  its 
amalgamating  action  i-  almost  entirely  destroyed,  with  the 
result  that  fi 
action  of  the  mercury.     Ev<  d  when  the  mercury  retains  its 

t  will  seldom  take  up  more  than (-half  nr 

two-thirds  of  the  gold  pn  sent  in  the  ore,  owing  to  the  coat 
..f  tarnish  which  almost  always  covers  the  particles  of  gold 
—a  coating  which  can  only  be  removed  chemically  or 
mechanical!}  -thi  long  grinding  required  to  remove  the 
tarnish  n  ill}  th<  n  tending  to  "  floor  "  the  mi  rcurj  . 

Another  method  of  extracting  gold  is  to  na>i  the  ores 
till  free  from  sulpbui  and  treat  them  with  chlorine  or  other 
solvent  for  gold,  after  which  the  gold  is  precipitated  from 
solution   by  ins,  but   this  process  is  cxpi  n  ivi 

Cyanidi  ium  or  a   soluble  cyanide  is  sometimes 

blorine,  but   its  solvent  action  on  gold  is 

I  hi  i  i'-i-i    hi    treating  tin-  ores    with  a 

ol  i  pri  fi  rablj  l  cyanide  of  mercurj .  01  somi  othi  i 
soluble  sail  "t  mercury,  as,  for  instance,  the  sulphate,  which 
-alts  remove  the  film  of  tarnish  and  superficially  amalgamate 
the  particles  of  gold.  When  carrying  out  the  process  in 
ihi-  way,  it  i-  proposed  t"  use  a  solution  of  two  it  three 
pounds  of  cyanide  "t  mercurj  dissolved  in  BO  to  loo 
gallons  of  water  foi   each  ton  of  ore,  but  special  circum- 

■ta s  may  lead  t"  varying  these  quantities.      When  the 

action  is  complete  the  rcurj  solution  may  bedrawnoft 

.ti m!  the  ore  treated  in  amalgamating  pans  in  thi linaiy 

way.  Beating  will  accelerate  the  action  of  the  cyanide 
solution. 

Hut  where  it  is  practicable  the  process  i-  best  worked  in 
conjunction  with  the  current   from  anj  alternating  dynamo 
machine- 
The  gold  ore,  tailings,  sulphurate,  &c,  are  reduced  to 

powder  and  mixed  with  a  soluti f  any  Boluble  mercury 

•alt,  and  then  a  rapidly  alternating  il   electricity  is 

passed  through  the  ma--,  eithei  at  rest  nr  when  agitated. 
"The  bulk  of  the  mass  is  not  a  very  good  conductor  of 
electricity,  while  the  fine  particles  of  gold  sparsely 
disseminated  through  the  mass  are  (a-,  is  well  known) 
excellent  conductors  .  .  .  and  the  equipotential  lines 
of  force  will  converge  towards  them,  with  the  result  thai 

re  of   the  electric  current   passes    through   them    than 

through  the  rest   of  the  mass,  and  the  two  Bides  of  each 

old  act  alternately  as  anode  and  cathode.     On 

di  (the  anode  for  the  time  being)  sulphuric  acid  (if 

mercuric  sulphate  be  the  mercury  salt   used)  is  lib 

ami  mi  the  othei   side   (the  cathode  for  the  time   being) 

mercurj  is  liberated;  but   the  affinity  of  gold  I eurj 

[real  that  the  t« tal-  instantly  unite  and  the  gold 

ugamated.     At  thenext  alternation,  the  side  of 
Id  particle  which  bad  the  Bulphuric  acid  liberated  on 
it  now  has  the  mi  d  on   it  "     The  mercury, 

with   the    sulphuric    acid 

Itet  nation    leads    to 

urj    mi   tin'   put  tides  of  gold.      In    this 

mil  the  finest  "  fli  flour"  gold  will   In-  amalga- 

ainl  ncithei  docs  the  coarseness   "i  th<    ore  make 

any  difference  ;  so  long  as  tin'  ^i.lntii.n  i-  able  t"  pi 

t to    part  of  tin    piece   "I    gold  locked    up    in    the   ore 

imntion   »ill  taki    pun  o.    1  ilti  ranting 

current  has  a  further  advantitgu  in  beating  tin  mass,  owing 
in  tin-  sudden  an. I  violent  decompositions  and  rccompositions 
that  take  plai  i  .  and  tin-  heating  facilitates  tin  amalgama- 
tion. 

I  rial  -alt  maj  also  be  um.nl   to  advnutagc  (with 

nr    without    tin     electric    current)  tin     [rinding   and 

imating    npparutus,    -<>   tlml    '1"     cleansing 
particles  "t  gold  In. in  the  tarnish  thai   is  mi  them  ami  the 

amalgamation    go    00    -mmltan.  -hi    1  v  .     .i.>l    it     ma\ 

used  in  concentrating  and  vanning  machine*      ll.  s.  p. 


of  zinc  oxide  in  potash  or  soda  lye.  During  charging  strong 
granular  crystals  of  zinc  art-  deposited  and  potash  rises  to 
tin-  surface.     When  charged  the  electrode  i-  raised  to  near 

the  BUrface,  ami  in  this  position,  which  is  tin-  normal  one 
during  discharge,  there  is  said  to  be  no  local  action.  The 
anode  is  of  porous  metallic  copper,  prepared  by  beating 
pulverised  copper  oxide  with  deoxidising  carbonaceous 
substances.     The  E.M.F.  is  o-85  volt. — K.  T. 


.1  ,\.i/  or  Improved  Secondary  Element      K.  I  lioettoher, 

Leipzig,  I.,  iiiniii       I  <■:■    I'  ■ 

\  /in.    electrode,  covered  at  the  botton  os   with 

Hon  condnoting  material,  is  immersed  dcoplj  in  a  solution 


Improvement*  in  Galvanic  Batteries.  M.  Anciear,  Man- 
chester. From  K.  Zerda-Bayon,  Bogota,  South  America.. 
Kiin.  Pal.  6223,  April  23,  1890.      ('.(/. 

Till  cell  is  a  carbon-zinc  one,  the  carbon  being  placed  in 
a  porous  pot  an  I  packed  round  with  a  mixture  ol  dry  earth 
containing  vegetable  or  nitrogenous  matter  and  sodium 
chloride.     The  electrolyte  is   a  saturated    solution   of   the 

It.  Tin  salt  is  in  -nine  cases  replaced  liv  sulphate 
of  alumina.  For  pocket  use  the  zinc  and  carbon  are 
separated  by  ;i  piece  of  woollen  or  such  material  and 
enclosed  in  an  india-rubber  bag.  The  metals  are  sur- 
rounded  by  tin  above-mentioned  mixture  in  a  moist  state. 

— K.  T. 


Improvements  in  Secondary  Batteries  <>r  Electrical  Ai-rumu- 
lators.  S  ile  Benardos,  St.  Petersburg,  Russia,  and 
.1.   Howard  ami  .1.   II.   Lloyd,   Birmingham.     Bng.   Pat, 

1.  .Ium  ■_'.  1890.     id. 

An  improvement  on  Bng. Pat.  14,084  ol  lss;  (this Journal, 
isss,  1.7s).  The  bars  are  united  to  the  frames  by  electric 
welding,  instead  of  by  soldering. — K.  T. 


Improvements  m  and  Connected  with  Zinc  for  Galvanic 
Batteries.  J.  Moseley,  Manchester.  Bng.  Pat  13,468, 
August  27,  1890.     s,/.' 

Tti  diminish  local  action  an.l  promote  more  uniform  wear, 

the  .inc-  ale  mail.'  of  numerous  laminae,  or,  if  of  rod  shape, 
o!  numerous  concentric  tightly-fitting  tubes,  each  snob 
lamina  or  tulie  being  separately  amalgamated.  The  whole 
i-  bound  doselj  together  by  zinc,  or  preferably  ebonite, 
rivets.    -K.  T. 


Improved  Process  for  tht  Production  of  Pure  Aluminium. 
A.  Schneller  and  A.  Astfalck,  Cologne,  Germany.  Bng. 
Pat,  13,486,   lugust  27,  1890.     8./. 

Tin  oxide,  Bulphide,  chloride,  ami  fluoride  of  aluminium 
can  all  l»  reduced  bj  hydrogen,  if  brought  to  a  sufficiently 
high  temperature.  The  inventors  propose  to  obtain  the 
laii.  i  bj  using  an  electric  are  of  20,000  or  30,000  volts 
between  aluminium  electrodes,  since  with  smalli 
carbon  must  !"•  mixed  with  the  aluminium  compounds  to 
iln  electrical  conductivity,  and  the  aluminium  so 
obtained  is  nut  pure.  A  crucible  oi  furnace  with  the 
in.-. — in  %  electrical  fittings  is  illustrated  and  described  in 
ccificntion.  It  i-  stated  that  the  silicon  present  in 
aluminium  on     maj  be  got  rid  of  in  tin  furnace  a-  sill, 

— E.  T. 


Improvements  in   Galvanic  Batteries.     C.  E.  Dutton,  jun.. 
Washington,   I    S.A.     Bng.    Pat  20,126,   Decembei    10, 

1890.        Si/. 

fill     cell    and     it-    cover    are    provided    with    grooves    and 

recesses   bo  a-  to  secure  the  zinc  porous  pot  ami  carbon 
infixed  ami  coaxial  positions,  and  bo  obtain  uniform  and 

therefore  cconoi al   acti in  the  /inc.     Rubber  washers, 

.'. .  .  .in  freely  made  use  of  to  protect  the  various  parts  of 
the  eell  from  jailing  when  the  whole  is  moved  about,  and 

inlei   tin    whole   watertight.     The  terminals  of  theoell 

ii.  tw..  knoli-  at  the  bottom,  which  are  supposed  to  touch 
springs  place. I  on  the  board  supporting  the  cell.     K.  T. 
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Improvements  in  and  relating  to  the  Manufacture  of 
Insulating  Compositions  for  Electrical  Uses.  T.  D. 
Hottome,  Hoosick,  U.S.A.  Eng.  Pat.  20,289,  Decem- 
ber 12,  1890.     id. 

Very  finely  powdered  quartz  is  dried  and  made  into  a 
plastic  mass  with  a  solution  of  crude  potassium  or  sodium 
silicate,  colouring  substances  being  added  if  desired.  The 
mass  is  moulded  to  the  required  shape  and  may  have  pieces 
of  metal  imbedded  in  it  for  lamp-holders.  It  is  then  slowly 
dried  and  finally  brought  to  a  red  heat.  A  glazing  mixture 
may  be  used  to  give  a  final  finish  to  the  whole.  The 
composition  is  said  to  be  useful  for  insulation  between 
commutator  segments,  for  bases,  lamp  fittings,  &c. — E.  T. 


Improvements  in  Electric  Batteries  for  Lighting  Miners' 
Safety  Lamps.  0.  Y.  Rhodes,  Leeds.  Eng.  Pat.  21,143, 
December  29,  1890.     6d. 

Each  lamp  must  be  provided  with  internal  electric  ignition 
apparatus  ending  in  suitable  contacts  on  the  outside  of  the 
lamp.  When,  through  accidental  extinction,  it  has  to  be 
lighted  in  the  mine,  it  is  placed  on  a  sliding  plate — which 
covers  the  top  of  the  box — in  such  a  way  that  its  contacts 
press  against  others  on  the  plate  itself.  The  current  is  now 
made  to  pass  through  the  ignition  apparatus  by  sliding  the 
plate,  aud  with  it  the  lamp,  forwards  on  the  box,  the 
electrical  circuit  being  thereby  completed  inside  the  latter 
The  battery  is  separate  from  the  box  and  sliding  plate 
which  only  act  as  a  well  enclosed  switch. — -E.  T. 


An  Improved  Carbon  Stick  or  Pencil  for  Arc  Lights. 
H.  J.  Allison,  London.  Erom  B.  B.  Ward,  New  York, 
U.S.A.     Eng.  Pat.  616,  January  13,  1891.     6rf. 

To  prevent  an  arc  from  hissing  aud  spluttering  when  run  at 
a  low  voltage,  the  inventor  coats  the  inside  of  a  cored  carbon 
with  sodium  or  potassium  silicate,  preferably  the  former. 
A  vapour  is  produced  of  relatively  high  conductivity  which 
allows  the  arc  to  lengthen  and  so  obviates  the  defects 
mentioned. — K.  T. 


Apparatus  for  Separating  Ores  and  Metals  by  the  Aid  of 
Electricity.  E.  Ferraris,  Ronco  ligure,  Italy.  Eng.  Pat. 
1007,  January  20,  1891.     6rf. 

Twenty-four  electro  magnets  are  arranged  radially  on  a 
hub,  their  outer  poles  being  all  joined  by  a  circular  metal 
rim  like  a  broad  tyre,  the  whole  resembling  a  wheel.  The 
magnet  coils  are  all  joined  in  one  continuous  circuit  like 
that  of  a  Gramme  armature  with  connexions  to  a  com- 
mutator. When  a  current  is  led  into  the  latter,  one-half  of 
the  rim  becomes  of  north  aud  the  other  half  of  south 
polarity,  the  commutator  keeping  the  position  of  the  poles 
in  space  unchanged  during  rotation.  The  surface  of  the 
magnetised  rim  is  notched  or  furnished  with  projections,  and 
ore,  fed  -upon  its  surface  from  above,  falls  from  the  wheel 
into  heaps  in  different  positions  according  to  its  magnetic 
susceptibility,  the  most  magnetisable  being  carried  right 
underneath  the  wheel.  By  the  peculiar  construction  of  the 
commutator,  resembling  in  principle  that  of  the  Immiseh 
motor,  two  neutral  zones  are  left  between  the  two  magnetised 
segments  of  the  ring. — E.  T. 


Improvements  in  or  relating  to  Accumulator  Plates.  H.  T. 
Cheswright,  Carcassonne,  France.  Eng.  Pat.  2360, 
February  9,  1891.     6d. 

The  present  invention  is  an  improvement  on  Eng,  Pat.  4087 
of  1890  (this  Journal,  1890,  812).  The  tubes  employed  in  that 
specification  are  now  placed  vertically  and  attached  top  and 
bottom  to  horizontal  bars.  The  plate  is  hung  from  the  top 
bar,  the  ends  of  which  project  beyond  the  edges  of  the  plate 
and  rest  in  notches  in  suitable  supports.  The  projections  on 
the  tubes  to  hold  the  active  material  in  place  have  also  been 
altered  in  shape. — E.  T. 


XII.-PATS,   OILS,  AND  SOAP 
MANUFACTURE. 

Researches  on  Turkey-Red  Oil.     Scheurer-Kestner.     Bull. 
Soe.  Ind.  Mulhouse,  1891,  53—66. 

Already    abstracted   from  Compt.   Rend.  112,    158 — 160 
and  395 — 397  (this  Journal,  1891,  471). 


A  Method  of  Determining  the  (  Consistency  of  Lubricating 
Grease.     R.  Kissling.     Chem.  Zeit.  1891, 15,  298 — 299. 

The  consistency  is  estimated  by  observing  the  time  required 
for  a  rod  to  sink  a  certain  distance  in  a  compact  mass  of 
the  grease  at  a  temperature  of  20°.  A  tin-plate  cylinder  or 
canister  with  a  perforated  or  removable  bottom  and  having 
a  height  of  120  mm.  and  diameter  of  80  mm.,  is  almost 
tilled  with  the  grease  to  be  tested.  On  the  surface  of  the 
grease  there  is  placed  a  pointed  rod  (see  Fig.),  30  cm.  in 
length  and  8  to  10  mm.  in  diameter,  which  is  held  in  position 
by  a  suitable  support/,  and  provided  with  a  head  p,  from 
which  a  small  pin  s  projects  downwards. 


Sr>=r 


An  Apparatus  bob  Testing  Lubricating  Grease. 

The  height  of  the  support  is  so  adjusted  that  a  distance  of 
loo  mm.  intervenes  between  the  bottom  of  the  pin  .« and  the 
top  of  the  support,  and  then,  the  rod  being  allowed  to 
fall,  the  time  required  for  it  to  sink  this  distance  is 
observed.  There  are  three  rods  of  the  dimensions  given 
above,  which  are  composed  respectively  of  brass,  zinc,  and 
glass,  and  weigh  respectively  150,  100,  and  50  grms.  The 
glass  rod  is  used  for  determining  the  consistency  of  the 
softest  greases  ;  the  brass  rod  that  of  the  most  solid. 

The  author  gives   the  following  examples   of  the  results 
obtainable  by  this  method  : — 


Lubricating 

Vrice  per 
100  Kilos. 

Time  (in  Seconds)  required  in 
Sinking  loo  Mm. 

<tiv:ist\ 

Brass  Rod. 

Zinc  Rod. 

Glass  Rod. 

y0. 
i 

M. 

(it 

Above  300 

Above  600 

2 

60 

150—200 

300—400 

3 

56 

•25-100 

50-2HO 

I 

53 

Under  SO 

Above  1,000 

5 

39 

300— 800 

K 

38 

- 

Under  200 

— E.  B. 

The   famish  and    Wax  Productions  of  China.    Consul 

Gardner.     Foreign  Office  Annual  Series,  No.  888. 
The  varnish  exported  from  the  district  round  about  Hankow 
is  the  gum  of  a  tree— the   Rhus  vernicifera.     On  this  tree, 
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before  daylight,  incisions  are  made;  the  gum  thai  run-  out 

illected  in  the  dark  and  strained  through  a  cotton-cloth 

leaving  behind  a  large  amount  of  dirt  ai  rhis 

,n.  >n  can  onlj  be  ptsrformed  in  the  dark,  as  light  spoils 

the  gum  mill  causes  it  to  cake  with  all  the  dirt  in  it.     It 

cannot  be  strained  in  wel  weather,  as  moisture  causi  -  it  ti> 

solidify.     When  the  Chinese  u«  this  varnish  they  mint  on 

with  ;i  tort   "i  mop,  "i  -» ■'  waste   -ilk-     It 

should  onlj  rx  used  in  wet  weather,  as  if  the  atmosphere  he 

dry  when  it  is  ru  will  always  be  sticky.     As  used 

l,v',i,  ,  this  varnish   takes  aboul   a   month  to  dry. 

During  the  turn-  it   isdrying  it  is  poisonous  to  the  eyes. 

i  onsul    Gardner    think-   it    possible   thai    the    celebi 

...Thi-li  may  havehad  in  it   some  of  this  gum  as 
to,  and  he  suggests   thai   it   might  be 

worth  the  while  ol  oui  musical  instrument  makers  I ike 

experiments  with  this  gum  with  a  view  to  producing  a 
varnish  thai  would  give  a  mellow  instead  of  a  glassy  Bound. 
White  wax  is  produced  by  a  winged  inseel  of  the  family  of 
futgorida;   Drdei   homoplera.      In  the   production   of    this 

litj  the  inseel   at  a  certain  stage  of  its  development 

ivedfromone  kin. I  of  tree  to  another.  It  is  believed 
that  the  trees  on  which  the  insect  is  reared  are  the  Ligus- 
trutn  liquidum'and  the  Ligustrum  faponicum.  The  wax  is 
particularly  hard,  and  i-  used  in  China  For  casing  tallow 
candles.  Two  facts  accounl  for  the  decreased  export  in 
pored   with    L889,  ■  ffl  lb.,  or   nearly 

10  per  cent.  First,  the  increased  use  bj  Chinese  of  kerosine 
oil,  causing  a  decreased  demand  for  tallow  candles ;  and, 

mdly,  in  England,  the  extended  use  of  paraffin  candles 
andol  electricity  reduced  the  selling  price  of  white  wax  in 
Shanghai  to  below  it-  cost  ol  production.     It   would  seem, 

therefore,  thai  unless  a  cheaper  i le  ol   | lucl in  be 

discovered,  or  other  uses  of  the  commodities  be  found,  the 
interesting  industry  of  producing  white  wax  i-  a  doomed 

Vegetable- Oil  Production  in    China.     Hcporl   b>    Consul 

\\  .in.  ii  on  the  Trade  of  Taiwan  I  Fot  niosa  I. 

i  OM8VL Warbkh   states  that  fr thegroundor  peanut, 

which  is  largely  cultivated  throughout  the  plain  lying  between 

M,. I  the  west  coast  of  South  Formosa,  i-  expressed 

an  oil  which  is  in  great   request   all  over  the   islapd,  both  as 

mi  article  of  food  and  for  lighting  purposes,     The  supply  of 

■  i  i i  thi    di  round,  and  large  quantitji  - 

ol  nuts  in.  imported  by  junk  from  the  Pescadores,  which 
are   said   to   be   ol    a  finer  quality  than   those  produced  in 

l iosa.    The  nuts  are  iii-t   dried  in  a  brickwork  tank, 

under  which  ••  -l""  fin  is  kept  constantly  burning;  thej 
an  then  crushed  bj  means  of  a  horizontal  roller,  forming 
the  radius  of  thi  circle  which  it  works  in,  the  machine  being 
driven  byoxen.  Bj  this  means  the  husks  are  broken  up 
mill  the  k.  in.  I-  cracki  'I      It  takes  aboul  six  hours  to  crush 

1 1  ewt,  nf  mil-  In  an  ordiuar)  -i/i  .1  mill.  The  mass  is  then 
sifted  i"  clear  it  "f  thi  irtionj  of  husk,  which  latti  i 
are  again  put  under  the  crusher.  The  pulverised  mass 
i-  made  into  circular  cakes,  which  are  wrapped  round  with 
rici  straw,  twisted  togethci  at  tin- rim-,  ibese  cakes  are 
then  pul  into  i  pri  --.  which  is  formed  by  two  semi-cylinders, 
resembling  in  form  native  coffin-lids,  which,  when  placed 

together,  form  a  i iplcte  closed  cylinder,  the  two   pari 

the  press  being  kept  together  bj  iron  bands  Each  of  the 
cakes  js  surrounded  with  an  iron  ring,  and  they  arc  arranged 
in  loose,  bul  regular,  onler  throughout  the  length.of  i lu- 
ll. H       \  wedge  i-  then  w . -.  r  t . . I  between  the  lasl  caki 

the  end  of  the  press,  and  is  driven  homi  bj  means  ol  r 
swioging-hammer.  Auothci  vn  •  .1^.  is  inserted  nnd  treated 
in  :i -null. ii   in. mm  i.  and   'ii-   i-  continued  until  the  whole 

man   is   so  closclj  | .1  togethci   as  t lei   Furthci 

insertion  of  wedges  im| iblc.     is  the  oil  drains  out  and 

the  pressure  slackens,  more  wcdgi  -  are  driven  in  until  the 
whole  of  the  oil  has  been  expressed ;  I  ewt.  of  nuts  will  give 
aboul  '-'■'>  Hi-  of  ml.  worth  30».  Tin  Ii  aves  and  stalks  of  the 
plant    nrc-  sometimes   worked    mi.,  ll 

good  manure;  thej  an   also  largely  used    .-  i I  for  cattle, 

iiml  are  extrcmolj    nutritious     Thi    mi  thod 
pca-uul   oil   u-   obovc  detailed  seems    somewhat  cumh 
taking  :i   considerable   time  and   involving  great   wn 
material;  but,  seeing  thai  labour  i-  so  cheap  mil  that  the 


people  have  for  so  long  a  time  been  accustomed  to  the 
machine  now  in  use,  it  appears  doubtful  whether  the  iutro- 
duction  of  more  elaborate  machinery  would  be  of  any 
practical  use.  Such  an  introduction  has  been  often  proposed, 
but  hitherto  no  effective  Bteps  have  been  taken  to  carry  it 
out.  Castor  oil  is  another  of  the  produets  of  the  south  of 
Formosa  to  which  little  or  no  attention  ha-  been  paid.  The 
castor-oil  plant  (^Hicinus  communis)  grows  wild  over  the 
greater  portion  of  the  known  districts  of  South  Formosa. 
No  attempt  i-  made  by  the  natives  to  cultivate  it.  ami,  with 
the  exception  of  a  small  quantity  of  crude  oil,  which  is 
expressed  for  use  in  mixing  with  ink  for  stamps  ami  printing, 

a-  far  a-  i-  known  no  effort  ha-  ever  l.eeii  made  to  obtain  the 

oil  in  sufficiently  large  quantities  to  make  it  worth  while 
exporting  it.  This  i-  strange,  seeing  that  the  natives  are 
well  aware  of  the  nieilieinal  properties  of  the  oil,  and  purchase 
ami  use  freely  that  which  is  imported  from  foreign  countries. 
A-  a  lubricant  castoi  oil  i-  daily  becoming  in  greater  demand 
throughout  the  world,  and  there  i-  no  doubl  that,  con- 
sidering   the    ease     with    wliieh    the    raw    material    can    he 

obtained,  and  the  comparatively  simple  method  necessary 
for  extracting  the  oil,  there  is  a  large  and  profitable  opening 
for  capital  and  enterprise  in  thi-  direction.  Large  tracts  of 
lam!  that  ate  now  considered  useless  for  ordinary  cultivation 
would  -uii  admirably  for  the  growth  of  the  castor-oil  plant, 
which, indeed,  i-  often  th.  only  form  of  vegetation  to  he  mel 
with  on  them. 


PATENT. 


/'  /   Ifethodoj  Decolourising  Mineral,  Animal,  ami 

I  egetable  (His.  Fats,  ami  the  hhe,  ami  the  Emplc 
i//'  Silicic   Aiiil  for  fit.    Purpose,     II.   Stern,    Warsaw, 

ilu-ia.     Bug.  I'm.  71  12,  M;n  7.  1890.     Bd. 

Whkn  silica  obtained  by  precipitation  from  soluble  silicates 
is  well  washed  and  perfectly  .hied,  it  constitutes  a  cheap 
decolourising  agent  which  ha-  no  chemical  action  on  am 
oil  Inn  only  retains  the  colouring  material.  The  silica  i- 
added  to  the  warm  or  cold  oil  and  the  mixture  filtered,  or  the 
oil  i-  passed  through  a  filter-bed  filled  with  silica.  I" 
ate  i h.  filtering  material  ii  is  washed  with  a  suitable 
solvent  for  tin  -id. -Ian.-. ■  mi. hi  treatment  and  if  necessary 
ignited. — K.  K.  M. 


XIII— PAINTS.  PIGMENTS.  VARNISHES, 
AND  RESINS. 

Determination  of  Turpentine  in  Paints  ami   Vurnieke 
II.  .1.  Phillips,    ('hem.  New-,  1891,  63,  ^"5- 

See  under  XXIII.,  page  ,*»77. 


//..     Varnish   ami    II.  u    Productions  of  China.    Consul 
Gardner,     Foreign  Office  Annual  Series.  No.  888. 

s. ,  under  All,  page  555, 


PATENTS. 


Improvements  in  tin  Manufacture  of  Waterproof  Board*, 
Paper,  and  such  like  Materials.  ( '.  Weygang,  London. 
In-.  Pat  8004,  February  25,  i*'-'"-     Bd. 

POROI  -  Mih-lanee-,  BUCh  a-  mo--  peat,  wood   ]illl|i  or  porous 

paper,  I. ..mil-,  oi  more  or  less  felted  materials  are  saturated 

with  preparations  of  rcsi i-.  oily,  tarry,  fatty,  or  similar 

substances,  e.g.,  bj  saponifying  common  resin  with  tallow, 
ih.  ii  adding  petroleum, or  tar,  &c,  and  afterwards  diluting 

with  water.     Moss  peat,  « 1  pulp,  \e..  after  being  treat)  d 

in  this  way,  arc  ground   in  edgc-runners  and  thin  added  la 
ordinary  papci  stock  m  the  beating  engine.     Free  alkali-,  il 
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present,  have  to  be  neutralised.  Peat  boiled  with  caustic 
alkali  or  a  farinaceous  substance  (compare  Eng.  Pat.  7904, 
1886)  may  be  added  to  the  materials  while  in  the  beater  as 
a  hardening  or  binding  agent.  Antiseptic,  disinfecting  or 
similar  substances  can  be  added  as  well  if  desirable.  The 
pulp  is  manufactured  into  boards  or  paper  in  the  ordinary 
way— H.  S. 


An    Improved  Method  of  and  Apparatus  for  Preparing 
Copal  and  other  Gum  Resins  and  Resins,  and  Manufac- 
turing Varnish.     A.  F.   St.  George,  Redhill.     Eng.  Pat. 
fl380,  April  9,  1890.     8<f. 
This  inventor  employs  a  melting  pot  provided  with   cooliug 
tubes   or   condensers,  and   communicating  with   a   still   or 
retort,  and  treats  the  gum  resins  or   resins  "  by  digestion  in 
their  own  vapours  or  distillates,"  for  the  purpose  of  rendering 
them  more  readily  soluble  in  oils  or  spirits. — E.  G.  C. 


Improvements    in    or    Appertaining    to     Paints,     Colours, 
Varnishes,    and    Distempers,    and  in    the    Method    of 
Applying    them   to     Canvas     or    other    like     Smfaces. 
W.  P.  Thompson,  Liverpool.     From  A.  F.  von  Pereira, 
Stuttgart,  Germany.     Eng.  Pat.  6805,  May  2,  1890.     6rf. 
Tiik    medium    with   which    the    inventor    mixes    majolica 
colours,   consists    of   glycerin,    40   grms.,   oleum    rosarum 
palmarum,    10  drops,  and  liquid   yellow   honey,    60  grms. 
The   varnish    necessary   for   these    paints    is    composed  of 
rectified  alcohol.  |  litre,  balsam  of  copaiva,  2  grms.,  mastic, 
8  grms.,  rectified  turpentine  oil,  8  grms.,  and  Venice  turpen- 
tine,   6   grms.     The  canvas   is   coated   with  a   mixture  of 
white  or  red  pipe  clay,  glue  and  honey. — E.  G.  C. 


Improvement  in  the  Manufacture  of  Varnishes.     I!.  Piffard, 
Heme]  Hempstead.     Eng.  Pat.  8668,  June  4,  1890.     4(/. 

This  improved  varnish  consists  of  the  lead  salts  of  the 
isomeric  acids  constituting  colophony  and  is  prepared  as 
follows  : — 2  parts  of  rosin  are  mixed  with  1  part  of  lead 
oxide  and  T;^  to  £  part  beeswax  or  paraffin  is  added.  The 
mixture  is  then  heated  in  an  oven  at  about  250°  F.  until 
combination  is  obtained  and  the  excess  of  lead  oxide  has 
subsided.  The  product  called  "  Artificial  Copal,"  is  allowed 
to  cool  and  ground  to  a  fine  powder.  The  powder  is  then 
dissolved  in  turpentine  or  other  suitable  solvent  in  the 
proportion  of  2  parts  by  weight  of  the  lead  salt  to  3  parts 
fluid  measure  of  the  solvent.  The  varnish  may  be  used 
either  hot  or  cold  and  hardens  rapidly. — H.  H. 


An  Improved  Ink.  T.  W.  Just,  K.  Weiler,  and  O.  Heide- 
pricm,  Melbourne,  Australia.  Eng.  Pat.  16,757,  October 
21,  1890.     4<(. 

See  under  VI.,  page  541. 


Improved   Anti-Corrosive   and  Anti-Fouling   Compounds. 

M.  E.  Dejouge,   Stapletou,   U.S.A.       Eng.   Pat.    19,160, 

November  25,  1890.     4(/. 
The  materials  used  are  colophony,  paraffin,  fusel  oil,   zinc 
dust,  and  talc  or  asbestos. — E.  G.  C. 


Improvements  in  and  relating  to  the  Manufacture  of 
Insulating  Compositions  for  Electrical  Uses.  T  I), 
liottome,  Hoosick,  U.S.A.  Eng.  Pat.  20,289,  December 
12,  1890.     id. 

See  under  XL,  page  555. 


A  New  or  Improved  Process  for  Utilising  leather  Waste 
and  Preparing  therewith  a  Material  for  Covering 
Floors,  Walls,  Roofs,  and  the  like.  \V.  Barton,  Eixdorf, 
Germany.     Eng.  Pat.  2808,  February  16,  1891.     4d. 

See  under  XIV .,  page  558. 


Process  for  Concerting  Carbonate  of  Lead,  obtained  by 
Decomposition  of  Sulphate  of  Lead  or  other  Compound  of 
Lead  with  Carbonate  of  Sodium,  into  Basic  Salt. 
J.  N.  Zeitler,  Caunstatt,  Germany.  Eng.  Pat.  2812, 
February  16,  1891.     4d. 

Tins  invention  relates  to  a  process  for  producing  white  lead 
from  various  salts  of  lead,  principally  the  sulphate,  obtained 
as  by-products  in  different  manufactures.  The  amount  of 
lead  is  first  determined  in  the  product  to  be  treated,  and  it 
is  then  converted  into  neutral  carbonate  of  lead  by  treatment 
with  the  proper  quantity  of  carbonate  of  sodium.  The 
neutral  carbonate  of  lead  so  obtained  is  then  converted  into 
basic  carbonate  ("white  lead")  by  boiling  it  with  the 
requisite  amount  of  caustic  soda  lye,  the  following  reaction 
taking  place  : — 

3  PbC03  +  2  XaOH  =  2  PbCO;,.Pb(OH)i  +  NaX03. 

The  white  lead  is  then  separated  from  the  solution,  washed 
and  dried. — P.  H. 


XIV.-TANNING,  LEATHER,  GLUE.  AND 
SIZE. 

The  Theory  of  the  Currying  Process.     \V.  Eahrion. 
Zeits.  f.  augew.  Chem.  1891,  172 — 175. 

Currying  consists  in  dressing  the  properly  prepared  hides 

v.  ith  train  oil,  and  subsequently  exposing  them  to  the 
atmosphere.  This  will  give  rise  to  chemical  reactions 
accompanied  by  an  elevation  of  temperature,  under  the 
influence  of  which  substances  are  formed,  which  possess 
the  property  of  converting  hide  into  leather. 

The  nature  of  this  process  may  be  elucidated  by 
investigating  the  degras  (moellon)  or  surplus  oil  remaining 
after  pressing  the  hides. 

Jean  found  (Monit.  Scient.  15,  1889),  that  this  degras 
contains  about  10 — 20  per  cent,  water,  and  that  its  property 
of  forming  emulsions  with  water  depends  on  the  presence  of 
a  "  resinous  substance."  This  he  considered  to  be  a  product 
of  the  oxidation  of  train  oil,  and  found  it  to  be  insoluble  in 
petroleum  ether.  As  any  degras  is  perfectly  soluble  in 
petroleum  ether,  it  follows  that  this  "  resinous  substance " 
must  have  been  formed  in  the  currying  process. 

According  to  Schreiner  (Ledermarkt.  38,  51,  1888),  the 
main  product  of  the  oxidation  is  a  glyceride  of  dioxypalmitic 
acid. 

Eitner  (Der  Gerber,  375,  1890),  however,  disputes  the 
oxidising  nature  of  the  process,  and  finds  that  train  oil  in 
contact  with  animal  fibre  produces  a  nitrogenous  substance, 
which  on  its  part  will  give  rise  to  a  sort  of  after-tanning  in 
the  oiled  leather.  This  "  tanning  substance  "  is  to  be  found 
in  train  oils  ready  formed  and  in  varying  quantities. 

Sinmnd  describes  this  substance  as  the  degras  former. 

The  author's  investigations  lead  him  to  believe  that  Jean's 
old  oxidation  theory  offers  the  correct  explanation  of  the 
currying  process.  He  oxidised  cod-liver  oil  with  nitric 
acid,  extracted  the  saponified  product  with  petroleum  ether. 
and  the  residue  with  ether.  The  ether  solution  yielded,  on 
nitrifying,  yellow  crystals,  which  melt  at  35J,  and  which 
may  also  be  isolated  from  tallow,  olive  oil,  linseed  oil,  and 
palm  oil,  a  proof  that  the  ether  solution  consisted  of  an 
hydroxyoleic  acid.  The  insoluble  part  yielded  on  nitrifying  an 
amorphous  yellow  substance,  which  is  characteristic  of 
train  oil.  Its  analysis  shows  that  train  oil  contains  in  all 
likelihood  an  unsaturated  fatty  acid  of  the  formula 
C,BH.v,0.„  but  besides  this  it  may  contain  one  or  more 
unsaturated  fatty  acids. 

The  author  succeeded  in  separating  from  the  degras  and 
from  the  curried  hide  the  above  yellow  crystals  and  the 
amorphous  yellow  substance,  thus  proving  that  the  process 
is  an  oxidising  one. 

As  to  Eitner's  "  nitrogenous  substance "  or  "  tanning 
substance"  the  author  finds  that  the  nitrogen  is  due  to 
impurities.  On  exposing  curried  and  oiled  hide  to  the 
atmosphere  for  about   three  mouths,  and  extractin  g  part  of 
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ii  with  ether,  a  yellow  fat  will  result  which,  on  saponifying 

and  treatment    with  petroleum  ether,  will  yield    about    -■- 

t.  of  the  '/■'./'  i"  forma      This  was  found  to  contain 

en.     However,   on   shaking   the  ether   solution    with 

Utering,  and  evaporating,  the  dtgras  forme  r  proved 

m  nitrogen      I'  is  now  evident  that  thedegras, 

in  contact  with  the  bide,  takes  up  nitrogenous  substances, 

which  it  retains  with   great  tenacity,     [twill  be  also  seen 

that  old  train  oil  contains  more  "I  the  degras  former  than 

fresh  oil,  which  again  only  strengthens  tb<  supposition  thai 

tli,'  dignu  furmt  i  is  ■  product  oi  oxidation.   The  Bubstaoces 

■s  •■  r.  -ii -  substance,"  "  tanning  substance,"  and 

Former,  the   author  proposes   to   mum    "oxyfattj 
acids  "  or  "  oxyacids." — II.  A. 


Elephant  Leather.    Journal  of  Commerce,  Boston. 
liu    tanning  ol    elephant  hides  is  comparatively    a   dm 
industry.  The  method  employed  is  practical!]  the  same  as  in 
the  tanning  of  co*  hide,  excepl  that  a  Btrongei  combination  of 
the  tanning  ingredients  is  required,  and  greatei  length  "I  time, 

about  six uths,  is  necessary  to  perform  the  work.  When  the 

hide  is  taken  out  of  the  vat  it  is  1',  in.  thick.  Articles  made  of 
elephant  hides  are  expensive  luxuries.  A  -mall  pocket-book 
of  elephant's  leather,  without  any  silver  or  gold  ornamenta- 
tion, coats  about  Bf.  A  small  satchel  made  of  the  same 
leather  costs  from  80/.  t"  807.  Cigai  cases,  card  cases,  and 
-mnlar  articles  vary  from  .',/.  t < ■  l'ii/.  Floor  rugs  are  also 
made  out  of  tin-  leather.  In  finishing  the  huh-  no  attempt 
i-  mads  to  glaze  nr  polish  it  Everything  is  done  to  preserve 
it-  natural  colour  ami  appearance.  It  is  a  verj  enduring 
leather,  several  yean'  wear  having  bnt  little  effect  on  it. 


I'AI  l-.Nl.-. 


Improvement*  m  or  nlating  i"th>  Waterproofing  *>J  Leather 
ui  Pulp  Boards  and  the  like.    C,  I..  Law rence,  Leicester. 
Pat,  19,216,  Novembei  26,  Is'."'.     Gd. 

Thi  leather  oi  pulp  boards,  either  in  the  sheet  "t  cut  out 
nit,-  Maiik-  oi  soles,  arf  waterproofed  by  putting  them 
through  a  solation  "i  palatini  n;i\  iii  "  benzoline,'1 and  then 
immediatel)  passing  them  ovei  > « •  - 1  plates  or  through  hot 
an  ,,r  ovei  steam  cylinders, — It.  II. 


I    ^ Improved  Pn  I  Hitting  Leather  Waste 

and  Preparing  therewith  u  Material  t<"  Coveriag  Floors, 
Walls,  ltoofs,and  the  like.     W.  Barton,   Rixdorf,  Get 
many.     Rng   Pat.  2808,  February  16,1891.     id. 

'Int  waste  leather  i-  first  dried,  bj  placing  il  in  a  Bteam- 
jacketed  boilot  and  heating  it,  with  constant  stirring,  foi 
thru  hours,  It  i-  then  passed  between  hot  rollers.  To 
the  waste  i"  a  -till  iin,r  powder,  it  is  again  heated 
ami    dried,  and    then    ground    under    stones,   preferably 

'I'ln  Ii  I  r  is  then  mixed  with  hard-boiled  linseed 

oil,  then  with  barn)  and  sieved  lime,  next  with  colouring 
matter,  and  finally  with  ■  mixture  ol   oolophonj  and  petro- 

le The    reaultiog    mixture    i-    subsequently    pressed 

between  iron   rollers  upon   jute,   linen ther   suitable 

mati  i  iii      U   11 


XV.-MANURES,  Etc. 

li    of     Vapours    containing    Fluorisu     in    Munnrt 
Works.     C'hiin.  Iml.  13,  4'J3. 

\  liovEKNUEin  commission  in  Copenhagen  has  been 
investigating  tlii-  question  at  a  manure  work-  in  that 
city,  and  has  adopted  the  following  nu'tliod,  said  to  he 
effective,  in  preventing  the  nuisance  arising  from  the  bad- 
smelling  and  injurious  vapours,  containing  hydrofluoric  and 
hydro-fluosilicic  acid-,  which  are  produced  invariably  in 
superphosphate  works  when  raw  material  containing 
fluorine  compounds  is  acted  on  by  sulphuric  acid. 

The  bad-smelting  vapours  are  drawn  out  of  tin-  mixing 
machine  and  mixing  chamber  by  ■  fan,  care  being  taken  to 
avoid  undue  admixture  with  air.  The  gases  ate  then  mixed 
with  -tram  from  a  jet  and  an-  led  into  a  good-sized  chamber 
where  they  are  brought  in  contact  with  water-spray  thrown 
from  two  or  three  Sorting  sprays  or  Qrinnel's  fire  extin 
guishers.  The  fluorine  compounds  are  dissolved  by  the 
water,  ami,  together  with  the  finely-divided  -ih,-a,  are 
deposited  in  the  chamber.  Ii  thechambei  is  large  enough 
the  working  i-  very  effective.  To  remove  the  last  traces  of 
fluorine,  th,-  vapours  are  finally  driven  through  a  huge  Biter 
made  of  pieces  of  quartz  about  the  size  of  hazel  nuts,  so  as 
to  form  a  layer  or  bed  about  1  metre  thick,  which  i-  kept 
constantly  moistened  with  cold  water. 

The  slightly  acid  wa-li-w aters  are  run  directly  into  the 
sewers,  but  the)  can  he  run  otT  without  doing  any  harm  in 
an  open  drain,  oi  if  need  be,  they  can  !»•  neutralised  with 
him-  before  running  off.  (See  also  this  Journal,  1891, 
888— 840.)— H.  B.  P. 


XVI.— SUGAR,  STARCH.   GUM.  Etc. 

Some  Derivatives  of  Levulose-Curboxgtic  Acid,    (i.  Mil. 
'  I'.,  i.  24,  848—851. 

Action  of  Ammonia.  —  If  a  strong  Bolution  of  levulo-,- 
carboxylic  acid  be  saturated  with  ammonia,  and  allowed  to 
stands  short  time,  prismatic  crystals  of  the  ammonium 
salt  are  deposited,  \<  i<1-  forming  lactone.-  when  treated 
thus  sometimes  yield  amide-.  Dextrose-oarboxylii 
behaves  like  tin  levulose  derivative. 

OxiaVition.— Levulose-carboxylic  acid  is  oxidised  with 
dilute  nitric  acid  at  10  (  .  The  solution  is  evaporated  toa 
syrup  ami  extracted  with  ether  until  all  the  nitric  ami  oxalic 
acid-  have  been  removed  The  residue  is  neutralised  with 
potash  and  calcium  chloride  added  until  the  precipitate 
which  first  forms  is  re-dissolved,  <  >n  standing  a  difficultly 
soluble  calcium  sail  is  deposited  as  a  crust     The  p 

-alt    has  a   e position    corres| ling    to    the    formula 

<(  -II. <  i,,,  i  a  ell  'i  The  free  and  is  obtained  by  de- 
composing the  calcium  salt  with  it-  equivalent  of  sulphuric 
mid  and  extracting  with  alcohol.     The  alcoholic  solution 

orated  to  a  syrup,  and  from  this   large  ooli 
crystals  separate,  which  maj  be  dried  over  sulphurii 
I  h,  a   composition  corresponds  with  the  formulae  B 
It  re, pin.- tin.  cuts  of  potash  to  neutralise  it.      thu 

bod}  i-  therefore  ■  tribasic  acid  having  the  constitution — 
COOH  (<  il. i  ill  iii'  >H)(<  OOH)j 

ami  may  be  called  tetrahydroxy-n-buteuyl-ti  icarboxy  tic  acid. 
It  melts  at   HG        147  .  and  appeal-  to  ti.rni  a  lactone. 

The  acid  form-    Wcll-cty -talli-me:    -alt-.      The    potash  Sail 

i-    verj    characteristic    forming    huge   prismatic   crystals 

Hi'     The  acid  yields  a  phenylhydraiide 

occurring  m  tuft- of  tine  long  yellow  crystals ;  it  i-  insoluble 

in  cold    water,    ale,. hoi.    and  acetic  acid,  it  dissolves    in    cold 

concentrated  sulphuric  acid  with  a  violet  colouration,     It 
tins  two  pheuylbydraxine  groups  in  the  molecule. 

—A.  L.  .-. 
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Reduction  of  Saccharic  Arid.     E.   Fischei1  and  O.   Pilotv. 

Ber.  24,  -",21—528. 
The  authors  have  already  (this  Journal.  1890,  638),  shown 
that    saccharic    acid    ou    reduction    yields    au   acid    closely 
resembling   glucuronic  acid.      They   now   prove   that  these 
bodies  are  identical. 

Synthesis  of  Glucuronic  Acid. — Saccharic  acid  is  reduced 
by  sodium  amalgam,  the  solution  being  cooled  iu  ice  and 
kept  always  acid  witli  sulphuric  acid.  The  reduced  solutiou 
is  neutralised,  concentrated,  and  poured  into  hot  alcohol. 
The  aeid  contained  in  the  alcoholic  liquid  is  purified  by 
first  preparing  its  barium  salt  and  then  its  lead  salt ;  the 
purified  concentrated  solution  of  the  acid  deposits,  crystals 
of  the  lactone  of  glucuronic  acid,  which  is  identical  with 
the  lactone  prepared  from  other  sources,  melting  point 
175  8°  [a]D=  +   19' 1  in  a  4  percent,  solution. 

d-Outonic  Acid. — Uy  the  further  reduction  of  glucuronic 
acid,  or  preferably  by  the  reduction  of  saccharic  acid,  an 
acid  is  obtained  which  the  authors  have  called  gulonic 
acid.  Wheu  the  reduction  has  proceeded  until  the  solutiou 
has  lost  the  power  of  reducing  Fehling's  solution,  all  the 
glucuronic  acid  has  been  reduced  The  reduced  solutiou  is 
acidified  and  poured  into  hot  alcohol,  the  alcoholic  solution 
is  concentrated,  neutralised  with  baryta,  and  evaporated  to 
a  syrup  ;  the  syrup  is  dissolved  in  a  little  water,  aud  the 
unaltered  barium  saccharate  crystallises  out,  the  barium  is 
removed  from  the  mother-liquor  by  sulphuric  aeid,  and  the 
syrup  which  remains  deposits  crystals  of  the  lactone  of 
gulonic  acid.  The  purified  lactone  melts  at  ISO,  and  has 
[o]„=  +  55*1.  It  forms  a  pbeuylhydrazide,  melting  point 
147" — 149',  which  is  soluble  in  hot  water  aud  alcohol. 

d-Gulose  is  produced  by  the  reduction  of  gulonic  acid  by 
sodium  amalgam.  It  forms  u  colourless  syrup,  easily  soluble 
in  water  and  difficultly  soluble  in  absolute  alcohol.  It  is 
with  difficulty,  if  at  all,  fermentable  by  beer  yeast.  Wheu 
oxidised  both  (/-gulosc  aud  d-gulouie  acid  yield  saccharic 
acid ;  </-gulose  yields  an  osazone  totally  different  from 
rf-glucosazone.  The  following  formula1  show  the  relation  of 
these  new  products  to  glucose,  gluconic,  and  saccharic 
acids  ; — 

ClI2(UH).CH(OH).CH(OH).CH(OH).CH(UH).COH 
Glucose. 

CH»(OH).CH(OII).CH(OH).CH(OH).CH(OII).COOH 
Gluconic  acid. 

COOH.CH(OH).CH(OH).CH(OH).CH(OH).CU01I 
Saccharic  acid. 

COOH.CH(01I).CH(<)H).CH(OH).CH(OH).COH 
Glucuronic  aeid. 

C00H.CH(0H).CH(0H).CH(0H).CH(0fl).CH20H 

Gulouie  aeid. 

COH.CH(OH).CH(OH).CH(OH)CH(OH).CH:OH 
Gulosc. 

—A.  L.  S. 


On  Xylose.     K.  Fischer  aud  K.  Stahel.    Bcr.  24,  528—529. 

Tiik  authors  have  recently  shown  that  a  carboxylic  acid 
may  be  prepared  from  xylose  iu  the  usual  way  (this 
Journal,  1890,  1053;  also  1891,  473).  This  acid  now 
proves  to  be  the  optical  opposite  of  d-  gulonic  acid  (see 
previous  abstract),  and  may  be  therefore  called  /-gulonic 
acid.  The  composition  of  its  lactone  is  expressed  by  the 
formula  CsHult)6,  melting  point  185°.  Its  solution  is  levo- 
rotatory,  having  [a]  „  =  —55-3.  It  forms  beautifully 
large  crystals  of  the  lactone,  which  have  been  measured. 
It  is  easily  soluble  iu  hot  water,  but  only  with  difficulty  in 
cold  water  aud  alcohol.  It  has  a  sweet  taste  and  neutral 
reaction  ;  on  standing  its  solutions  become  acid,  owing  to 
the  hydration  of  the  lactone.  It  forms  a  phenylhydrazide, 
melting  poiut  147°— 149°,  and  which  is  much  more  soluble 
in  water  than  the  corresponding  compounds  of  gluconic  and 
mannonic  acid. 


l-yuloxe  is  obtained  by  reducing  the  above  lactone  by 
sodium  amalgam,  the  solution  being  kept  a<  id  by  sulphuric 
acid.  The  reduced  solution  is  neutralised  and  concentrated 
and  poured  into  hot  absolute  alcohol  ;  the  alcoholic  solution 
is  distilled  aud  the  sugar  obtained  as  a  colourless  syrup.  It 
has  a  sweet  taste,  is  unfermeutable,  and  .slightly  dextro- 
rotatory. It  yields  a  hydrazohe  forming  white  needles, 
melting  poiut  143J.  easily  soluble  in  warm  water,  but  only 
moderately  so  in  cold  water  and  absolute  alcohol.  The 
sugar  also  yields  an  osazone,  forming  a  yellow  crystalline 
mass,  melting  point  156°.  It  is  appreciably  soluble  iu  hot 
water,  and  thus  differs  from  the  osazones  of  all  the  natural 
hexoses,  and  resembles  those  of  arabiuose  and  xylose,  and 
very  closely  fl-acrosazone ;  aud  it  is  possible  that  this  may  be 
the  inactive  form  of  it. 

i-gulonic  acid  lactone  is  obtained  by  mixing  solutions  of 
equal  quantities  of  d-  aud  2-gulonic  acids.    ( >n  concentration 

the  inactive  lactone  separates  out  in  well  formed  crystals. 

Oxidation  of  l-gulonic  acid. —  When  oxidised  by  uitric 
aeid  /-gulonic  acid  yields  /-saccharic  acid. 

Reduction  of  l-yuluse. — It  is  preferable  to  start  with  the 
lactone  of  /-gulonic  acid  aud  reduce  this  as  far  as  possible 
by  sodium  amalgam  ;  during  the  latter  part  of  the  reduction 
the  solution  is  allowed  to  become  just  alkiline.  When  the 
reduction  is  complete  the  solution  no  longer  reduces  Fehling's 
solution.  As  dextrose  aud  ordinary  saccharic  acid  when 
reduced  yield  sorbitol,  /-gulose  would  probably  yield 
/-sorbitol.  The  product  of  the  reduction  closely  resembles 
I  sorbitol  aud  is  purified  by  means  of  the  beuzaldehyde  com- 
!  pound  ;  this  compound  also  resembles  the  corresponding 
one  of  sorbitol.  The  alcohol  obtained  appears  to  be 
/•sorbitol,  as  it  differs  in  no  way  from  natural  sorbitol 
except  that  a  solution  of  it  containing  borax  is  levo-rotatory 
whilst  a  similar  solution  of  the  natural  product  is  dextro- 
rotatory. 

(  'on.sitution  of  gulonic  acid. — As  (/  gluconic  aud  (/  gulonic 
acids  yields  the  same  saccharic  acid,  and  the  same  holds 
good  for  the  two  /-acids,  the  constitution  of  gulonic  aud 
gluconic  acids  can  only  differ  as  the  two  following  formulae  : — 

(•(H)H.(tI(OH).CH(OH).CH(OH).CH(OH)  CIL(OH) 
('1L(OI1).CU(OH).CH(OH).CH(OH).CH(OH).COOH 

Constitution  of  xylose. — The  ease  with  which  xylose  yields 
furfural  renders  it  probable  that  this  sugar  contains  a  normal 
carbon  chain.  The  above  results  render  this  certain,  aud 
show  that  it  belongs,  like  arabiuose,  to  the  /-mannitol  or 
/-sorbitol  group.  It  appeared  possible  that  xylose  might  be 
related  to  arabiuose  like  glucouic  and  gulonic  acids  are  to 
one  another ;  in  this  case  both  sugars  should  yield  the 
same  alcohol  on  reduction  ;  this,  however,  is  not  the  case. 
Xylose  is  reduced  by  sodium  amalgam,  aud  the  reduced 
alcohol  purified  by  means  of  the  benzaldehyde  compound, 
the  purified  alcohol,  xylitol,  is  quite  different  from  arabitol. 
It  could  not  be  obtained  crystallised. — A.  L.  S. 


On  d-  and  i-Manno-saccharic  Acid.     E.  Fischer.     I3er.  24, 
539—546. 

Kii.ia.m  (lier.  20,  341)  obtained  by  the  oxidation  of 
arabiuose-carboxylic  acid,  au  acid  forming  a  well  crystallising 
double  lactone,  and  which  he  called  meta-saceharie  acid. 
As  arahinose-carboxylic  acid  has  b«  en  shown  to  be /-man- 
nonic acid,  it  is  preferable  to  call  meta-saceharie  acid, 
/-uianuo-saccharic  acid.  Fischer  has  prepared  the  corre- 
sponding d-  aud  i-  varieties  of  this  aeid  as  follows  : — 

d- Manno-sacckaric  acid  is  prepared  by  oxidising  rf-man- 
nonic  acid  by  nitric  acid.  The  calcium  salt  of  the  new  aeid 
is  prepared,  this  crystallises  out  and  from  this  the  calcium 
is  removed  by  oxalic  aeid,  aud  the  double  lactone  of  </-manno- 
saccharic  acid  crystallises  from  the  solution.  It  forms 
colourless  long  needles,  having  the  formula  l'6H,<>„,  melting 
point  180° — 190° 

It  reduces  Fehling's  solution,  is  easily  soluble  in  hot  water, 
but  uot  very  in  cold,  in  which  it  differs  from  the  /-  aeid  of 
Kiliaui  which  is  fairly  soluble  in  cold  water.  It  is  dextro- 
rotatory, having  [a]  D  =  +  201-8;  the  author  has  examined 
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the  (-acid  and  finds  it  just  as  strongly  rotatory,  but  in  the 
opposite  direction.    The  two  acids   combine   t"   f"rm  an 

optically  inactive  acid.    The   </-  acid  is  mod   ( veniently 

prepared  from  mannote.     Shaken  with  ammonia,  tin-  double 

of  ./-   in. mil"  -  '    diamide,  of 

which    the   formula   i-    •    l!    S  "        It    forms   colourless 

crystals,  melting  point    189°.     With  phenylbydrazine   tins 

forms    a    i tophenylhydrazide,    forming    colourless 

opic dies,  easilj  soluble   in  hot   water,  but  with 

190  -191  :  and  a  di- 
phenylhydrazide  crystallising  in  glistening  plates,  melting 
point  212  . 

Uanno-saccharic  acid  nuy  be  prepared  by  mixing  the 
,  -ids   "r  by  tin-  oxidation  of  i-mannoni 
it  dlises   in   tiiH-   long    prisms,  melting    point    190% 
soluble  in  warm  water  but  with  difficulty  in  alcohol. 
[Is  compounds  closely  resemble  those  of  the  d-  acid  described 
above.    The  diamide  forms  tabular  crystals,  meting  point 
monohydraziilc  is  fairly  easilj  soluble  in 
hot  water,  melting  point  i  the  dihydrazide  forms 

platet    mi  Iting  point  220     223  . 
Of  iii.   10  theoretically  possible  acids  of  the  hexoses  con- 
taining ii  normal  carbon  chain,  there  are  already  six  known, 
namely,   two   active   saccharic    acids,   two   active   manno- 
ids,  mucic  acid,  and  Tieman's  tri-saccharic  acid. 
The  author  has  obtained  a  seventh  by  heating  galactonic  acid 

with  quinoline  t"  1 15  .  when  it  beet -  changed  into  an 

isomeric  nodj  and  oxidising  this.     The  acid  will  be  described 
in  n  future  communication,     A..  I..  8, 


The  Quantitatioi   Estimation  "I    Penta  glucoses  in  Plants. 
G.  de  i  lKilni.it  and  It.  Tollens,     Ber.  24,  694—695. 
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i in  ih,-  Adulteration  <•/  Gum  Arabic.     A.  Jacksch, 
(  linn.  Zeit,  15,  77, 

Tm    disturbances    in   the  Soudan   and  other  counti 

Inner  Africa  are  well  known  to  be  the  only  cause  that  g I 

gam  i-  :it  present  rare  andexpt  mpare  this  Journal, 

15)      l  In  i sequence  is  that  other  substances  are 

introduced  from  Australia,  South  America,  and  other 
countries  as  a  substitute.  None  of  them,  however,  are  as 
good  as  tin-  genuine  gum  arable  Besides  tin-",  other 
substances  have  been  sold   which  are  insoluble  by  ordinary 

mil  inequality  of  which  is  very  bad.     Lately  such 

itcrials    have    been    brought    into    tin-   market 

mixed   with  gum  Gheziri  and  sold  as  "gum  in  granulis," 

ami  man)  Rrms  have  been  deceived  ii nsequeuce.     It  is 

impossible  to  recognise  this  by  simply  dissolving  the 
sut, -i. m.r.  ;i-  tli..  gelatinous  parts  air  suspended  in  the 
solution  an. I   remain   invisible,   but    tin-   adulteration    can 

easilj    i»-   detected   bj   the   following   test:— Soi E  the 

substance  is  mixed  with  1"  111111-  it-  quantity  of  li"t  water, 
a  11. 1  allowed  to  stand  for  three  01  four  hours  During  this 
time  it  must  !   at    intervals.     After  the  insoluble 

parti  have  settled  down  one  ball  of  the  liquid  is  poured  off, 
ih..  -inn-  quantity  "t  cold  wutei  added,  the  whole  again 
-tin. . I.  an.  1  then  allowed  to  stand.  In  tli,.  course  of  the 
next  hour  this  must  be  repeated  twice.  The  last  of  these 
mixtur  horl   time  nto  two  parts,  the 

upper  one  of  which  consists  "i  water,  and  the  lowerol  a 
gelatin-like  substance.  A-  little  .1-  5  pet  cent  nf  the 
adulteration  can  !•'■  detected  in  tin-  way  with  accui 

II   - 


/  /,.    f/om      /'■"    itiol   I'm*    'lit,    Honey      It     W. 

Wiley.     Ami  1  1  hem  .1    1891,  24— * 9. 

IIiinm  .11  .ii.    lime  was  supposed  to  be  practically  nothing 
else  but  invert  sugar,  with  a  doubtful  ti  1    sugnt, 

1 let  to  detect  the  idiilteration  with  starch  >yrup,  it  was 

considered  sufficient  in  examine  a  sample  with  tin 
scope,  to  tnhr  it-  copper-reducing  power,  - » »  - 1 
1 1  •  in    these   data    tin     percentage    ol    both   ilexln 
levulose.     If  tin-  fn-t   predominated,  tin-  was   considered 


ut     adulteration    with    starch    syrup, 
supposing   pure   invert   sugar  to  contain  equal   quantities 

of   In. til. 

When  analysts  began  to  pay  more  attention  to  tin. 
matter,  it  soon  appeared  this  was  all  theory;  in  fact  many 
a  10  per  cent,  solution  of  undoubtedly  genuine  honey  was 
found  not  to  show  any  polarisation  at  all,  proving  a  natural 
Blight  excess  of  dextrose.  At  oue  time  analysts  also 
thought  that,  if  more  than  2  per  cent,  of  cane  sugar  was 
found  in  a  sample  of  honey,  tins  might  !«■  taken  a-  an 
absolute  proof  of  adulteration  with  cane  sugar;  Imt 
although  this  is  true  in  a  sense,  it  ha-  now  been  ascer 
taineil  beyond  reasonable   doubt,  by  the   investigation  of 

licn-clnaun,    that    the    bee-    themselves     may    lie     tl 
culprits,    because    when    in    the   neiphbourhooit    of 
refineries,  they  swarm  there  in  their  thousands   to  regale 
themselves  on  the  sugar.    The  honey  they  produce  often 

contain-    a-    much   as    10    per  cent,    of    cane    Sugar,    which 

Bensemann  thinks  is  caused  by  then-  lack  of  sufficient 
acidity  (formic  acid ?)  to  properly  invert  the  sugar.  The 
analysis  of  honey  grows  in  fact  more  an. I  more  compli 
cated  every  year.  Another  constituent  has  now  made  its 
appearance.  Amthor  and  stem  have  proved  that  un- 
doubtedly genuine  honey  may  contain  a  fair  percentage  ol 
dextrin,  if  the  beesget  a  chance  to  feed  on  malt  in  breweries 
'the  presence  of  tins  body  cannot  be  proved  by  the  simple 
alcohol  test,  as  it  has  been  proved  by  the  investigation  "l 
Van  der  Marck  that  this  test  altogether  fails,  unless  the 
amount  of  dextrin  in  vegetable  products  1-  considerably 
over  HI  per  cent.  Amthor  ami  Stern  allowed  the  homy 
in  ferment,  ami  tested  for  dextrin  in  tin-  resulting  fluid, 
by  a  very  complicated  but  reliable  pro.-.--,  which  was 
originally  published  in  the  Zeit-.  f.  augew. Chem.  1889,  575. 
The  present  author  examined  the  original  honey-dew  of 
the  pine  tree,  ami  found  it  to  contain  45*59  per  cent. 
of  solid  matter,  including  17*44  per  .ant.  of  glucose. 
Examined  in  a  Ventzke's  polariscope,  it  showed  an  angular 
deviation  of  8G  56'  sugar  scale.  Supposing  the  glucose 
to   ban-   consisted  of    pure    invert    sugar,  ii-    levogyrate 

influence  would  b |ual  to  I    '.'7'  ol   the  cane  -near  scale. 

Adding  this  number  to  the  direct  polarisation,  will  give 
the  figure  11*58.  Deducting  from  this  the  right-handed 
polarisation  due  to  sucrose,  viz.,  s-ln.  we  r,t  88*7  right- 
handed  rotation,  due  to  foreign  bodies  in  the  .lew.  Deduct- 
ing   tins    from    the    total    soliils    present,    vis.,    45*59,   this 

leaves  us  19*99  per  cent,  cf  solid  matter,  of  right-handed 
polarisation. 

The  author  fully  expected  to  confirm  the  researches  of 
nihi  i  investigators,  who  bail  found  the  homy  produced  bj 

the  bee-    from  -'I'll    .lew     to    be    al-o     -tloliL'lv   I  irjit    halnleil. 

Inn   tin    sample  which  he  investigated  actually   showed  a 
left  handed    rotation    of   not    lc-s   than    l:i     sugar    scale] 
showing  tin-  be.  -  ha. I  thoroughly  Inverted  the  substance. 
'the  author  will  not  of  course  draw  too  many  conclusions 

from    tlu-  analysis  of   a  single  sample,      lie  hopes  to  further 

investigate  the  matter,  up  to  the  present  time  be  has, 
however,  not  come  across  a  genuine  sample  of  American 
h.iii.N    which   showed   a  right-handed  polarisation,  and   he 

therefore  still   looks  n| Buch  samples  with  the:' 

suspicion.  - 1..  de  K. 


1'  \TKNTS. 

Improvements   in    Washing  and   Cleaning    Haw    Sugar. 

(i.  !■'.  Redfern,  London.     FromM.  Weinrich,  St.   I. -. 

Missouri,!    s.  \.     Bng.  Fat.  5282,  April  5, 1890,     6oJ. 

I  ii  i    i.iw  sugar  to  be  purilicil  i-  mi  Mil  with  clear  syrup,  ami 

with  8 — 80  per  cent  of  some  light  materia],  such  a-  cork, 
corn  cobs,  wood,  bagasse,  wood  or  bone  char,  fko.,  in 
i  about  i,  to  [  of  an  inch  in  diameter,  and  as  regular 
as  possible.  Th  ■  mixture  i-  run  into  a  series  of  cylindrical 
\ ,  saels,  resembling  and  connected  like  the  cells  of  a  diffusion 
battery,  and  is  washed  by  means  ..t  a  current  of  pure  syrup 
drawn  from  a  tank  placed  10 — 80  ft.  above  the  level  of  the 
apparatus,  In  order  t<»  prevent  the  separation  ol  tin  - 
from  the  cork  oi  other  material  during  washing,  the  mass 
in  each  cylindei  is  covered  bj  a  perforated  iron  disc,  moving 
up  and  down  on  guides,  The  process  is  worked  continuously, 
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the  clear  liquor  tank  beiiifj  always  connected  to  that  cell  of 
the  battery  in  which  the  washing  of  the  sugar  is  most 
advanced.  The  washed  sugar  is  finally  separated  from  the 
admixture  of  inert  material  by  sifting,  or  solution  in  water. 

— H.  T.  P. 


Improvements  in  the  Manufacture  of  Sugar.  G.  F.  Red- 
fern,  London.  From  M.  Weinrioh,  St.  Louis,  U.S.A. 
Eng.  Pat.  5283,  April  5,  1890.  6<i. 
The  invention  relates  to  the  filtration  of  sugar  solutions, 
and  to  facilitate  the  operation  the  saccharine  liquor  is 
treated  with  any  one  of  the  following  materials  or  with 
mixtures  of  them: — (1.)  Willi  bagasse,  comminuted  to  a 
fine  meal  or  flour.  (2.)  With  the  crude  cobs  of  maize, 
comminuted  to  a  fine  meal  or  flour.  (3.)  With  the  charred 
cobs  of  maize,  comminuted  into  small  pieces  like  bone 
charcoal  or  ground  to  meal  or  flour.  (4.)  With  ground 
oak  bark  or  with  any  other  bark  containing  tannin  or  with 
ground  cork.  (5.)  With  sugar  cane,  sorghum  cane,  or 
sugar  beet  comminuted  to  slips  or  slices  and  then  dried. 
After  treatment  the  solutions  may  be  filtered  by  any  of  the 
usual  processes. — A.  J.  K. 


Production  of  a  New  Glutinous  Material  similar  to  Gum 
Arabic  and  other  By-Products  from  the  Seed  Kernels  of 
the  Fruit  of  the  Carol)  Tree  (Ceratonia).  A.  Xienioller, 
Gutersloh,  Germany.    Eng.  Pat.  7737,  Max    17,  1890.    Sd. 

Thk  fruit  of  the  carob  tree,  known  as  "  St.  John's  bread," 
has  long  been  cultivated  as  human  and  cattle  food.  The 
kernel  consists  of  a  red-brown  and  slightly  lustrous  shell, 
which  encloses  two  hard  yellowish  slightly  transparent  discs, 
between  which  lies  the  germ,  together  with  a  mealy  disc  or 
layer.  The  two  yellow  transparent  discs  contain  the 
glutinous  body,  which  is  very  nearly  equal  to  gum  arabic 
in  quality.  The  discs  are  ground  to  powder,  and  the 
glutinous  substances  extracted  by  digesting  with  hot  water 
and  evaporating  to  any  desired  concentration.  The  shell 
produces  a  colouring  matter,  and  the  mealy  portion  is 
ground  up  into  a  food-stuff. — A.  J.  K. 


An  Improved  Process  for  Treating  I'egetable  Cellular 
Membranes  with  the  object  of  obtaining  Glutinous 
Substances.  E.  Steiger,  E.  Schulze,  and  C.  Auer. 
.  Zurich,  Switzerland.  Eng.  Pat.  8029,  May  22,  1890.  6d. 
Carbohydrates  occur  in  the  most  diverse  cellular  mem- 
branes of  vegetable  origin  and  can  be  converted  into 
glutinous  substances  bearing  a  great  resemblance  to  gum 
arabic.  The  substances  principally  used  are  the  waste  of 
field-crops  of  any  kind,  lixiviated  beetroot  slices,  residuary 
liquors  from  the  distillation  of  spirits,  &c.  The  bodies  are 
boiled  with  a  suitable  acid  of  one-twentieth  to  one-tenth 
per  cent.,  or  with  milk  of  lime,  with  or  without  pressure,  or 
with  any  other  alkaline  earth  or  an  alkali.  The  liquor  is 
now  expressed,  decolourised,  filtered  through  bone-black,  and 
evaporated  to  the  desired  consistency.  If  the  glutinous 
substances  be  required  in  a  very  pure  state,  the  protein 
substances  which  occur  with  the  cellular  membrane  must  lie 
previously  removed  in  the  cold  state  by  treatment  with 
culinary  suit  or  alkalis. — A.  J.  K. 


XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

Addition  of  Sugar  and  Water  to  Acid  Wine.     C.  Amthor, 
Cheni.  Zeit.  15,  222—223. 

A  reasonable  addition  of  sugar  and  water  to  new  acid 
wines  cannot  be  considered  an  adulteration,  as  it  produces 
no  injurious  effects  whatever,  and  may  be  a  great  improve- 
ment to  the  quality  of  the  wines.  But  as  an  unlimited 
permission  of  adding  sugar  and  water  to  wine  would  exert 
by  no  means  a  good  influence  upon    the   trade,  a  congrcs* 


recently  held  at  Wiesbaden  (Germany)  adopted  the  resolu- 
tion that  the  addition  of  sugar  and  water  shall  be  allowed 
only  before  the  new  wine  is  drawn  off  for  the  first  time. 
As  regards  tin;  maximum  quantity  of  sugar  and  water  to 
be  added,  nothing  has  as  yet  been  settled.  Eresenius,  on 
the  above-mentioned  congress,  was  of  opinion  that  the 
proportion  of  60  parts  of  water  to  100  parts  of  wine  should 
be  the  utmost,  and  the  author  (who  founds  his  view  on 
practical  experience)  is  for  a  further  restriction,  viz.,  that 
the  proportion  of  one  part  of  water  to  two  parts  of  wine 
should  be  the  maximum,  and  that  certain  limits  for  the 
quantities  of  extracts,  acids,  and  perhaps  also  of  mineral 
substances  in  wines  should  be  legally  fixed,  in  order  to 
prevent  all  unfair  dilutions  and  manipulations  which  would 
prove  a  great  drawback  to  the  beneficial  effect  of  adding  a 
reasonable  amount  of  sugar  and  water  to  new  acid  wine. 
—11.  S. 

PATENTS. 

Improred  Appliance  for  Aerating  Brewers'  Yeast  and 
Miring  the  same  with  Wort  and  other  Ingredients.  E. 
M.  Maynard,  Southampton  West.  Eng.  Pat.  6075, 
April  22,  1890.     8rf. 

The  apparatus  consists  of  a  conical  or  cylindrical  upright 
vessel,  inside  of  which  is  plaeed  a  second  cylinder,  open  at 
both  ends.  The  outer  vessel  is  fitted  with  a  steam  and 
water-jacket.  The  top  of  the  inner  cylinder  carries  a 
perforated  tray,  whilst  an  agitator,  shaped  like  a  screw- 
propeller,  is  placed  near  its  lower  end.  The  central  spindle 
of  the  agitator  passes  through  the  tray  and  may  be  turned 
by  hand  or  otherwise.  When  the  vessel  is  filled  with  wort 
and  yeast,  the  agitator  being  rotated  forces  the  liquid  up 
between  the  outer  and  inner  cylinders,  causing  it  to  overflow 
into  the  tray  placed  over  the  inner  cylinder.  The  wort, 
passing  through  the  holes  in  the  tray,  descends  in  a  shower 
of  drops,  and  thus  becomes  perfectly  aerated.  A  tap  near 
the  bottom  of  the  outer  vessel  serves  for  the  withdrawal  of 
the  liquid  after  aeration. — H.  T.  P. 


Improvements  in  or  relating  to  the  Preparation  of  Yeast 
and  Malt,  and  the  Fermentation  if  Amylaceous  Matter. 
A.  J.  lloult,  London.  Erom  the  "  Societe  Generate  de 
Maltose,"  Brussels,  Belgium.  Eng.  Pat.  7098,  May  7, 
1890.     6rf. 

The  improvement  in  question  consists  in  the  employment 
of  hydrofluoric  acid  or  its  salts.  In  order  to  manufacture 
yeast,  malted  grain  is  mashed  in  the  usual  way  for  three- 
quarters  to  one  hour.  The  wort  is  cooled  to  18° — 22°  C, 
and  from  6  to  lo  grms.  of  hydrofluoric  acid,  or  an  equivalent 
weight  of  a  suitable  fluoride,  are  added  to  every  100  litres 
of  it.  Yeast  is  then  added  and  fermentation  carried  on  in 
the  ordinary  way.  The  advantages  claimed  are :  (1.)  The 
usual  preliminary  acidification  of  the  wort  may  be  dis- 
pensed with  and  the  whole  process  finished  in  S  -12  hours. 
(2.)  The  yeast  forms  in  a  uniform  am!  reliable  manner  and 
contains  much  unexhausted  diastase  which,  owing  to  its 
saccharifying  action  on  dextrin  and  starch,  renders  this 
yeast  peculiarly  suitable  for  distilleries.  Hydrofluoric  acid 
may  be  employed  in  malting  as  follows  : — 8 — 12  gnus,  of 
the  acid,  or  an  equivalent  amount  of  a  fluoride,  are  added 
to  every  100  litres  of  the  steep  liquor,  germination  and 
other  operations  being  performed  in  the  ordinary  way-  The 
malt  obtained  contains  much  less  acid  than  ordinary  malt, 
and  is  free  from  injurious  ferments.  As  regards  beer 
brewing,  5  grms.  of  hydrofluoric  acid  may  be  added  to 
every  100  litres  of  wort,  preferably,  just  before  pitching. 

— H.  T.  P. 


Improvements  in  Machinery  or  Apparatus  for  Urging 
Distillers'  or  Brewers'  Draff  or  Dreg,  but  which  is 
also  applicable  for  Brt/inif  other  similar  Materials. 
J.  Mitchell,  Edinburgh.  Eng.  Pat.  7728,  May  17, 
1890.     8rf. 

This  is  a  slightly  simpler   arrangement  than  that  described 
on  the  next  page  (Eng.  Pat.  5004  of  1891).— A.  L.  S. 
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I  /■ i      Preparing  Raw  Grain  or  otiu 

Distilling 
Operation*.     II    I    Browi   and  G.  H.  Morris,  Burt 
Trent,  and    ):     1:    M«>rit/,    London.     Eng.    Pal 
Ma;  'J".  1890.     Id 

vm  pain  "r  other  starchy  material,  previ Ij  ground 

.,r  tin.  Iv  pulped,  is  mixed  irith  water,  and  with  I"  -IS  per 
cent,  of  it-  weight  o(  ^r.-rn  nr  air-dried  malt.  Instead  of 
using  the  green  or  air  ilri.-.l  mall  it- If.  an  infusion  of  green 

,,r  air-dried   mall   may   I mployed.    The  material*  are 

well    mixed   in   a   ve*«el   provided  with   an   agitator,  and 
l  f..r  ottering  the  temperature  of  it-  content*,  which 
nhould    nol  I       Aftei    """"'    """'  ,l"'   waUs 

of    the  starch  cella   be  olved   leaving  the  starch 

amenable  t..   diasl  and    rendering  the  material 

t,i  |.„  oojunction  with  malt   for  the  production 

.rt  by  mashing  in  the  usual  way.— H.  T.  P 


Improvements  in   tht    Vanufaeturi   of  Whisky   and  other 

Spirit!      I  .  .1   Taylor,  London.     Eng.  Pat.  B8S0,June  7, 

1890     f-d. 

|  hi    distilled  spirit   at  it  conies  from  the  still  is  collected 

...1  having  an  opening  at  the  bottom,  through  which 

the  - 1 . ,  r  it  passes  al   sucl  it  the  vessel  remains  full 

ol  spirit     This  vessel  then  retains  the  lighter  pari  of  the 

distill  tie,  which  i-  also  the  mosl  impure. — A.  I.   - 


ltrrk    Dissipator  for   Improving    Mall    Kilns.      11.  W. 
it    Yarmouth.      Eng.    Pat.   9238,   June    If, 

I-  K).     r„l. 

I  hi-  invention  relates  to  at  attachmenl  to  a  malt  kiln 
consisting  of  a  | >•  - : •  r  shaped  air  heating  chamber  which  is 
■(upended  above  the  Are  in  the  furnace  of  the  kiln.  The 
chamber  i-  supplied  with  cold  air  bj  a  pipe  passing 
through  the  wall  of   the  kiln.      The  hot  air  ascends  from 

iring  chamber  through  a  vertical  pipe  which  passes 
through  the  hcat-disperser  and  malt  floor  and  projects 
abonl  _  ft.  shove  the  latter.  The  end  of  this  pipe  i- 
widened  nut  considerably,  forming  a  fnnnel-shaped  orifice. 
In  the  enlarged  end  ol  the  pipe  is  suspended  a  conical 
plup,  similar  to  it  iii  shape,  l.nt    nnaflei  in  diameter,  so 

ipai  c  of,  say  I  in.,  is  I.  ft  nil  round  between  the  two. 
By  tin-  means  the  bo'  air  i-  spread  all  over  the  Boor 
nf  the  kiln,  and  quickly  disperses  the  "  reek  "  or  steam 
ttmi  arises  from  the  malt  —  II.  T.  P. 


Improvement*    in    the     I'    ■         oj    and    Apparatus   for 
Purifying     Alcoholii     Liquids.       !>.     A.      Boullangcr, 
,  and  V.  nIi. ini. rt,  Dresden,  Germany. 
9910,  June  28,  1890      Bd 

Pi  hiiih.  hydrogen  i-  passed  through  the  alcoholic  liquids; 
thi-   converts  thi  into    resinous   and   insoluble 

matters.  Air  nr  oxygen  i-  then  passed  through  t"  Free 
the  liquid  fr..m  the  bad  odour,  and  the  liquid  is  then  filtered 
and  distilled  if  required. —  A    I.   B 


ApparaH  Distilling  and  I.  ctifying     A.  G.  Burkbardt, 

Hluttgart,  and  G    Schule,   Hohenheim,  Germany.     I  ml' 
Pat,  181 1,  January  88,  1891 

under  I  .  ; 


Improvement'    in    and    relating  t<.    //,,     Manufacture    of 
I      /.../    and    hi    Apparatus    therefoi      II      II      Lake, 
London.    From  G  Hi  dnuin,  P 

I  Hi    Juice  which  it  t"  be  fermented   is   tir-t   sterilised  bj 

heating  to  IBS   < '.;  it  it  thu led  to  80  i     bj  passing  it 

through  n  pipe  Immersed  in  cold  watei 

tilt,  i,    pm  innsli    .lerilin  .1     hi 


and  the  filtered  jnice  is  passed  in  a  fine  spray  through 
another  sterilised  vessel  which  is  supplied  with  sterilised  air. 
The  aerated  juice  then  passes  t.>  a  closed  fermenting  vessel 
where  it  i-  fermented  with  a  purr  culture  of  a  selected  yeast 
When  the  juice  is  fermented  it  i-  separated  from  the  yi  tsl 
by  a  sterilised  filter.  The  yeast  i-  then  collected  in  a  pure 
form  and  may  be  used  for  other  fermentations. 

The  fermented  liquor  is  neutralised  and  distilled,  an  alcohol 
is  thus  obtained  free  from  acid  ;  the  alcohol  is  redistilled 
from  an  acid  solution  and  the  result  is  sai.l  to  be  a  very 
pur.-  product, — A.  I,  S. 


.-1  Method  nf'  Improving  Wine  and  other  Alcoholic  Liquors. 
II.  .1.  Ha. Man.  London.  Krora  J.  Batallf,  Barcelona, 
Spain.     Eng.  Pat.  2936,  February  is.  1891.     ul. 

Tiik  process  consists  in  exposing  the  wine  or  other  liquid  to 
sunlight,  the  liquid  being  contained  in  bottles  or.  preferably, 
in  shallow  glass  vessels  only  partially  filled  with  it.  The 
precipitate,  which  is  continuously  formed  under  these  eon- 
iliti.m-,  i-  filtered  ofl  at  intervals  more  or  le-s  frequent 
according  to  the  result  required.  In  absence  of  sunlight, 
electric  ot  other  light,  or  even  heat  maj  be  employed.  By 
the  above  process,  a  decree  of  ageing  is  produced  in  :t — 9 
months,  which  under  ordinary  conditions  could  only  be 
attained  in  10 — 100  years. — H.  T.  P. 


Improvements  in  Machinery  or  Apparatus  for  Drying 
Distillers1  or  Brewers'  Draff  or  Dreg,  but  which  is  also 
applicable  for  Drying  other  similar  Materials  J.  Mitchell, 
Edinburgh.     Eng   Pat.  5004,  March  20,  1891.     • 

On  or  more  series  of  horizontal  troughs  are  arranged  in 
a  suitable  air  chamber.  The  troughs  are  heated  hy  steam- 
jackets,  an. I  a  current  Of  air  i-  kept  through  them  by  menus 
of  a  fan.  Through  each  trough  a  shaft  pas-.-..,  carrying  » 
numbei  of  blades.  The  wet  material  enters  on  to  one  end 
of  the  first  ol  ..  series  ol  troughs,and  i-  fed  along  and  tos-.-.l 
up  by  the  revolving  blades  to  the  oth.-r  end  of  the  first 

trough,  where,  by  a  peculiar   arrangement    of    the  hlades,   it 

is  thrown  into  the  en. I  of  the  adjacent  trough  of  the  tame 
sen.-,  and  it  i-  then  passed  in  a  tig-sag  .lire. "ion  through 
each  of  the  troughs  of  the  series,  until  it  is  dropped  from 
the  end  of  the  last  trough  into  a  similar  series  of  troughs 
below,  where  it  i-  passed  through  the  said  series  in  a  similar 
manner,  and  B until  it  is  dried. — A.  L.  S. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

{A.y— CHEMISTRY  OF  FOOD. 

PATENTS. 

Improved  Means  anil  Appliances  far  Preserving  FfotA 
Food.  vV.  S.  Simpson,  London.  Eng.  Pat  6108,  April  -"-'. 
1890.     6d. 

I  in  inventor  proposes  to  preserve  meat,  in  a  raw  or  partly 
taw  condition,  in  tins  or  cans  «>t'  especial  construction,  there 
being  an  inner  and  an  outer  tin,  with  a  space  between, 
serving  a-  an  m-iil, itoi  for  the  protect] f  the  contents  of 

the  inner  CM  from  the  effects  of  atmospheric  variation-. 

I      i.    i 


In   Improved    l'i  ing  Milk   and    I 

W.  J.Clarke,  London     l  •■■    Pat  6883, May  3, 1890     Id. 

lei  milt  "r  it.  on  i-  "scalded"  in  a  water-bath,  until 
it  acquires  a  temperature  of  about  160  1  ,  care  being  taken 
to  -lowly  agitate  it  during  the  operation.  The  scalded 
milk  or  cream  is  then  at  once  transferred  to  vessel*  which 
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have  been  first  heated  to  160\  and  these  "are  to  be  com- 
pletely filled  and  tightly  stoppered,  so  as  to  exclude  the  air. 
The  milk  or  cream  having  been  allowed  to  cool  in  these 
vessels  for  about  24  hours,  the  scalding  operation  is  to  be 
repeated  at  the  same  temperature  and  in  the  same  way  as 
before,"  and  the  milk  or  cream  is  then  sealed  up  in  glass 
or  earthenware  vessels. — E.  G.  C. 


(  c.y— DISINFECTANTS. 

Antiseptic  Treatment  of  Building  Materials.     Kesurneby 

K.  Dollfus  of  a  communication  from  V.  Bovet.     Bull.  Soe. 

hid.  Mulhouse,  1890,  546—549. 
The  author  points  out  the  necessity,  on  hygienic  grounds, 
for  the  use,  in  building  and  decorating  dwelling-houses,  of 
thoroughly  nseptic  materials,  and  for  public  buildings,  such 
as  hospitals  and  barracks,  of  materials  rendered,  by  impreg- 
nation or  admixture  with  suitable  substauces,  as  antiseptic 
as  possible.  The  antiseptic  substances  which  may  be  used 
for  this  purpose  are  limited  to  such  as  are  inoffensive  to 
health.  For  this  reason  the  employment  of  corrosive 
sublimate,  sometimes  recommended  by  medical  men,  is 
inadmissible.  The  new  antiseptic  compounds,  zinc  salicylate 
and  hydroxynaphthoic  acid,  are  recommended  by  the  author 
as  possessing  special  advantages.  A  one  per  cent,  solution 
of  the  first  salt  not  merely  prevents  the  putrefaction  of  fresh 
meat,  but  effectually  arrests  decomposition  when  it  has 
already  commenced.  The  salt,  moreover,  is  not  dangerous 
to  health.  Injections  of  it  administered  subcutaneouslv  to 
rabbits  did  not  make  the  animals  ill.  Its  action  on  those 
who  dip  their  hands  into  solutions  of  it  is  confined  to  a 
partial  destruction  of  the  skin.  It  may  be  advantageously 
used  for  impregnating  wall-papers,  hangings,  &c.  For  use 
in  mixing  plaster,  a  five  per  cent,  solution  is  recommended  ; 
woodwork  should  be  well  moistened  several  times  with  a 
four  per  cent,  solution.  Plaster  to  which  zinc  salicylate 
has  been  added  sets  well,  but  takes  a  pink  colouration,  which, 
however,  disappears  under  the  influence  of  light. 

Hydroxynaphthoic  acid,  on  account  of  its  feeble  solubility, 
must  be  mixed  in  the  powdered  state  with  the  plaster  before 
adding  water.  It  communicates  to  the  plaster  a  brown 
colour,  which  is  destroyed  by  exposure  to  light.  The  salts 
of  this  acid  have  no  antiseptic  power.  It  has  not  been 
determined  whether  the  acid  is  completely  innocuous. 

According  to  Bovet,  the  additional  expense  of  the  anti- 
septic treatment  of  building  materials  does  not  amount  to 
more  than  2  per  cent,  of  the  total  cost  of  construction. 

Dollfus,  being  unable  to  test  the  antiseptic  properties  of 
the  new  compounds  in  the  direction  indicated,  has  tried  one 
of  them,  namely,  zinc  salicylate,  with  respect  to  its  suitability 
for  use  in  calico  printing  and  finishing.  He  reports  that  it 
is  quite  unfitted  for  use  in  the  latter  process,  on  account  of 
the  decided  pink  colour  it  imparts  to  the  pastes,  and  is, 
moreover,  less  efficient  than  sodium  bisulphite  as  a  pre- 
servative of  starch  paste  and  glue  size.  Further,  it  is 
unadopted  for  preserving  solutions  of  blood  albumen  and 
casein,  since  it  partially  coagulates  these  bodies. 

Dollfus  adds  that,  with  an  addition  of  1  per.  cent,  of  a 
solution  of  sodium  bisulphite  at  17°  B.  to  glue  solutions  and 
starch  pastes,  he  has  succeeded  in  keeping  the  same  in  good 
condition  for  upwards  of  a  month,  whereas  without  such 
an  addition  they  decompose  in  the  course  of  a  few  days. 

— E.  B. 


PATFXT. 


Improvements   in   the    Preparation    of   Disinfectants  foi 

more  Convenient  Transmission,  Carnage,  Storage,  and 

General  Application.     G.   Walker,  London.     Eng.   Pat. 

891-7,  June  10,  1890.     4</. 

Potassium   permanganate,  alone  or  combined   with  other 

material,  is  compressed  "  into  small  consolidated  blocks,  to 

be  hermetically  sealed  and  ready  for  use  at  any  time." 

— D.  A.  L. 


XIX.-PAPEE,  PASTEBOARD,  Etc. 

On  the  Composition  of  Woodt/  Matter  and  the  Influence 
of  Alkalis  and  Calcium  Bisulphite  on  Wood.  A.  Ihl. 
('hem.  Zeit.  15,  201—202. 

Wood  consists  of  about  equal  parts  of  cellulose  and  lignin. 
What  lignin  is  cannot  at  present  be  decided  with  certainty. 
Singer  has  found  in  woody  matter  vanillin,  coniferin,  wood 
gum.  and  another  hod}'  soluble  in  water  which  shows  a 
yellow  colouration  by  hydrochloric  acid.  The  tests  with 
aniline  sulphate  and  with  phloroglucinol  are  well  known, 
and  according  to  the  author  an  alcoholic  pyrrhol  solution 
is  the  most  sensitive  reagent  for  woody  matter  (compare 
(hem.  Zeit.  14,  304  and  438,  and  this  Journal,  1890,555 
and  770").  The  author  has  shown  that  delicate  colour 
reactions  exist  between  phenols  and  wood  in  the  presence 
of  acids.  Alcoholic  solutions  of  orcinol  and  resorcinol 
especially,  show  such  reactions  on  wood  in  presence  of 
hydrochloric  acid.  As  all  these  reactions  differ  from  those 
on  vanillin  and  on  coniferin,  there  must  be  still  other 
substances  contained  in  woody  matter.  Now,  the  author 
has  found  that  some  ethereal  oils,  such  as  clove  oil,  pimento 
oil,  and  more  especially  cinnamon  oil,  show  the  same  colour 
reactions  as  lignin  (compare  Chem.  Zeit.  13,  264,  560,  and 
831  ;  this  Journal.  1889,  421  and  640).  Cinnamon  oil  con- 
sists of  a  carbohydrate  and  cinnamic  aldehyde,  and  the  latter 
shows  almost  the  same  colour  reactions  as  lignin  with  the 
following  substances: — Pyrrol,  aniline  sulphate,  phloro- 
glucinol, orcinol,  resorcinol,  and  other  phenols,  sulphuric 
acid,  urea,  lepidine,  and  antipyrine,  and  therefore  it  is  very 
probable  that  cinnamic  aldehyde  is  contained  in  woody 
matter ;  and  this  assumption  is  supported  by  the  fact  that 
the  urine  of  plant-eating  animals  contains  more  hippuric  acid 
than  that  of  the  carnivora,  and  it  is  proved  that  hippuric 
acid  is  secreted  when  cinnamic  acid  has  been  taken  as  a 
medicine  (compare  Beilstein,  p.  8991.  The  author  therefore 
draws  the  conclusion  that  physiologically  cinnamic  aldehyde 
is  first  converted  by  oxidation  into  cinnamic  acid  and  then 
into  hippuric  acid.  It  is  not  impossible  that  besides  cinnamic 
aldehyde  other  derivatives  of  allylbenzene,  such  as  cugenol, 
safrol,  and  anethol,  which  show  similar  colour  reactions  as 
lignin,  are  contained  in  small  quantities  in  woody  matter. 
All  these  organic  compounds  are  dcrivatcs  of  the  same 
carbohydrate,  viz.,  allylbenzene,  and  have  the  following 
formula'  : — 

Allylbenzene CBH,.CH  :CH.CH3 

Cinnamic  aldehyde..      C6H5.CH:CH.COH 

/OH 

Eugenol C6H,(  OCH, 

XG,H5 

Safrol C6H3('o><:'H- 

XC,H, 

.  OCH , 

Anethol C6H4  < 

XCiH, 

/OH 
Conifcrvl  alcohol  . . .     CSH3^  OCH, 

\C3H1.()H 

/OH 

Vanillin C6H3.     OCH, 

xCHO 

It  is  not  likely  for  cinnamic  aldehyde  to  be  present  in  lignin 
in  a  free  state,  as  it  cannot  be  extracted  from  wood  by  the 
usual  solvents.  But  the  author  ascertained  by  experiments 
that  also  cinnamon  itself  does  not  contain  free  cinnamic 
aldehyde,  and  he  is  of  opinion  that  cinnamon  oil.  as  well  as 
clove,  pimento,  and  sassafras  oil,  are  formed  only  if  the 
several  plants  ale  distilled  with  water  containing  salt.  In 
cinnamon  the  cinnamic  aldehyde  probably  forms  a  com- 
pound with  a  carbohydrate,  which  compound  may  perhaps 
contain  still  other  components,  clove  oil  consists  of  eugenol 
and  a  sesquiterpene,  C1SHM,  &c.  Probably  the  aromatic  sub- 
stances of  lignin.  vijj.  cinnamic  aldehyde,  eugenol,  vanillin. 
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&c,  form  similar  compounds  with  terpenes,  res  in-,  camphor, 

an. I  gum,  and  perhaps  also  with  cellulose.    These  compounds 

-..I  bj  boiling  with  alkali- or  acids,  especially 

■   pressure  is  employed.     A    partial   decomposition 

takes    place   it    wood    is   boiled    in   water.      The 

author  places  lignin,  because  of    it-  composition,  amongst 

th,-  ,ia ila-  so-called  "gum-resins,"  although  resinous 

substances  are  onlj  •■!  quite  minor  importance  in  lignin. 
gome  balsams  and  resins  show  almost  tin-  -aim-  reactions 
with  phloroglucinol  and  aniline  sulphate  a-  lignin  does. 
Hut  tli.-  gnmm]  matters,  on  th,-  other  hand,  are  of  very 

aportance  in  lignin,  mosl  of  the  incrusting  Bubstances 

ting   ,,{   them.     They  show   a  great   similarity  with 

aral.in,  ami   an-   Found   in   the   products   of   the   sulphite 

-  a-  well  a-  of  the  caustic  -."la  proci  ss.  If  Bulphite 
lye  which  has  beau  used  for  pine  wood  i-  carefully  evapo- 
rated, a  yellowish-brown  an, I  transpan  nt  resinous  substance 
i-  obtained,  which  i-  described  by  tin-  author  a-  the 
calcium  salt  of  the  "nrabic  acids"  of  the  wood.  This 
substance  -how-  similar  properties  an. I  reactions  as  gum 
arabic.  These  "  nrabic  acids "  of  tin-  wood  air  soluble  in 
hut  water,  and  Form,  with  metallic  oxides. compounds  which 
,,.  easilj  soluble  in  water,  but  precipitated  bj  alcohol. 

Moreover,  these  arabic  acide  are  comparatively  «trong 
acids,  an. I  decompose  carbonates,  sulphites,  and  sulphides, 

illy  under  pressure,  a  property  which  is  of  impor- 
tance in  the  explanation  of  the  sulphite  process,  a-  the 
-alt-  of  the  arabic  acids  air  the  chief  components  of 
lignin.  If  wood  i-  boiled  under  great  pressure  with  caustic 
soda,  the  lignin  is  decomposed.  The  gummy  matter-, 
resins,  ami  phenols  at.-  dissolved,  and  the  volatile  com- 
pounds, .-•/.,  terpene,  .^.-  .  escape.  Cinnamic  aldehyde  ami 
vanillin  polymerise,  ami  i-onif.-rin  i-  decomposed.  It  is 
well  known  that  sulphurous  acid  has  a  decomposing  or 
polymerising  effect  upon  many  groupe  of  organic  com- 
pounds. In  th.-  sulphite  process  it  lir-t  decomposes  lignin, 
then  tin-  fi-.r  arabic  acids  decompose  th.-  sulphite  of  lime, 
Forming  the  calcium  salt  of  the  arabic  acids,  which 
in  solution,  whilst  the  Free  Bulphurous  acid  escapes. 
Th.-  author  i-  ..I  opinion  that  tin-  sulphite  process  i-.  in 
th.  main,  hereby  explained.  The  terpenes  ami  aldehydes 
nio-th  polymerise  ami  escape  together  with  the  other 
volatile  aromatic  compounds  of  th.-  woodj  mattei  a-  well  as 
the  sulphurous  acid,  whilst  the  non-volatile  substances,  e.g., 
the  resins,  are  left,  parts  of  which  remain  a-  the  calcium 

-alt  of  the  re-in  acids,     i  See  also  "  W I  Sugar  ami  Wood 

Gum,"  this  Journal,  1891,  178.)-    II   8. 


On  the  Quantitative  Determination  of  Mechanical  Wood 
Pulp  in  I'li/iir.  K.  Benedikt  an. I  M.  Bamberger,  (hem. 
x.  it.  15,  •.•■ji  -•_••>•_>. 

Si '  undt i  Will.,  page  576. 


Celluloid  iiml    Ut     Manufacture.      Industries,    1891,   10, 

.•.7'-'. 

i     I  ranee  celluloid  i-  ma. I.-  from  a  solution  of  camphor  and 

Uulo-e  in  alcohol,  whilst  in  Germany,  in  addil '" 

the  alcohol,  ether  is  employed  a-  a  Bolvent. 
The  paste  Formed  in  this  way  is  gently  warmed,  ami  then 

rolled  out  into  thin  sheets,   ami    in    tlii-   -late  loses   the   last 

p. .in. .ii-  <.i  it-  volatile  solvents,  The  product  so  Formed  is 
a  brittle,  transparent,  bornj  ma--,  consisting  of  either  an 
intimate  mixture  of  camphoi  an, I  pyroxyline  or  possibly  of 
a  chemical  compound  ol  these  two  bodies.      II.  Bockmann 

gives    th.-    Following    anal] >    two    samples    ol     this 

mutcrial : — 


I 


Nitme.  Uuloae  . 

Camphoi 

i  olourlng  matti 

Tot  ,t 


,  1  - . 

■-•:.'■  7t> 

too  <-> 

100-CMI 

The    former  of  these   is    met    with    in    commerce    in    roils, 
whilst  the  latter  occurs  in  blocks. 

The  nitro-eelliilose  used  for  this  manufacture  i-  obtained 
by  nitrating  paper,  cotton  wool,  or  wood  shavings.  A  mix- 
ture of  two  part-  sulphuric  acid  and  on.-  part  fuming  nitric 
acid  at  a  temperature  not  exceeding  22  C.  gives  the  best 
results.  In  some  work-  a  mixture  of  11a  parts  of  sulphuric 
acid.sp.gr.  1*84,  and  93  parts  of  nitric  acid  is  heated  to 
so  C,  and  cotton  wool  plunged  into  this  hath  for  a  fen 
minutes,  and  then  withdrawn  and  well  washed.  This  pro- 
duct is  entirely  soluble  in  alcohol.  Should  the  nitration  he 
incomplete,  a  mixture  of  alcohol  and  ether  will  fail  to  com- 
pletely dissolve  the  nitrated  cellulose. 

Unless  the  cellulose  used  has  been  previously  bleached, 
it  is  absolutely  necessary  to  perform  this  operation  after 
nitrating.  The  nitro-cellulose  is  disintegrated,  washed  with 
carbonate  of  soda,  then  with  water,  and  finally  transferred 
to  truncated  bleaching  tubs  holding  about  10  cubic  metres 
(2,200  gallons),  These  vats  are  provided  with  perforated 
copper  bottoms,  through  the  centre  of  which  pa--  agitators. 
The  washed  nitro-cellulose  i-  added,  with  three  times  its 
volume  of  water  containing  -  per  cent,  of  potassium  per- 
manganate; it  is  left  for  about  aii  hour,  when  a  Fresh  quan- 
tity of  water  is  added.  Then,  after  standing  for  half  an 
hour,  a -trong  brine  is  added,  together  with  some  hydro- 
chloric acid.  This  mixture  i-  allowed  to  react  on  the 
pyroxylin  for  an  hour:  then  the  whole  ma--  i-  thoroughly 
wa-h.-d,  tir-t  with  water  and  finally  with  sulphuric  a.;.l.  i.. 
remove  all  foreign  matters. 

The  pyroxylin  thus  prepared,  when  freed  from  acid,  i- 
,ai,  Fully  dried,  cut  into  small  fragments  by  special  machi- 
nery, mixed  with  camphor,  ami  reduced  in  a  suitable  mill  to 
a  tine  pow.l.i.  about  10  per  cent,  of  water  being  added  to 
prevent  th.-  pyroxylin  taking  lire.  The  meal  obtained  is 
compressed  l»\  a  hydraulic  pre--  into  cakes,  which  are  sub- 
-e.pi.-iitlv  broken  into  fragments  and  transfi  i  red  to  a  ,-!.,-,  .1 
vessel,  when-  ill.  \  come  in  contact  with  from  l.'.  to  33  per 
cent,  of  alcohol  of  96  per  .-cut.  In  twenty-four  hour-  a 
gelatin. ui-  mass  is  obtained,  which  is  then  generally  spread 
out  bj  hollow  rollers  heated  internally  by  steam  to  keep  the 
temperature  of  the  exterior  surface  at  about  60  < '. ;  this 
rolling  is  continued  between  cylinders  more  and  more 
.-I.,-, -u  -.t  together  until  a  sheet  is  obtained  about  1-  nun. 
thick,  having  th.-  required  resistance  ami  consistency. 

In  onl.  l  t.,  expel  air  hulihles  from  these  sheets,  heat  and 
a  hydraulic  pre-s  an-  used,  and  finally   the  celluloid  is  again 

compressed  in  th.-  cold  into  large  blocks,  which  can  be 
easily  stored,  When  the  celluloid  i-  sent  out  into  com- 
merce, these  blocks  an-  split  into  leaves,  more  or  less  thick. 
bi  means  of  special  planes,  or  by  circular  saws  moistened 
with  -team.     After  this  treatment  the  cut  leaves  an-  placed 

in  ventilated  drying  l 1-.  kept  at    ahoilt    '.Ml  .      At  the  end 

of  twelve  hours  the  material  is  dry  enough  for  sale.  Crude 
celluloid  i-  a  transparent  hornj  suhstanceof  a  palo yellowish 

.-..I -,  with  a  characteristic  odour  of  camphor  i  its  specific 

gravity  varies  between  I  'S3  and  1*45.  It  is  softened  by 
beat,  and  is  then  capable  of  receiving  an  impression,  Ll 
..in  i  .  ii  becomes  very  plastic  ;  further  heat  softens  it,  and 
a  temperature  of  no  C.  decomposes  it  into  pyroxyline 
and  camphor  aldehyde.  At  193  C.  the  decomposition  is 
instantaneous  ;  the  nitro-cellulose  inflames  ami  the  camphoi 
i  ■  vaporised. 

Celluloid  is  readily  inflammable  and  burns  with  a 
crackling  flame ;  on  blowing,  the  flame  is  easily  extinguished, 
hut  the  mi--  continues  to  hum,  liberating  thick  vapours  ol 
camphor.  Ii  i-  mn  affected  by  concussion,  and  does  not 
detonate  eveu  in  contact  with  Fulminates.  Sulphuric  acid 
decomposes  it  rapidly  on  warming;  hydrochloric  acid  has  a 
much  slower  action.  Nitric  acid  attack- it  -lowly  in  the 
.-old,  very  rapidly  when  warmed,  and  Boda  lye  acts  similarly. 
If  ii  i«  desired  to  imitate  either  marble,  ivory,  or  tortoise- 
shell  in  celluloid,  ii  must  be  coloured  uniformly  or  with 
layers  of  different  tint-.  In  the  first  case  the  colouring 
matter  is  incorporated  with  the  mixture  of  pyroxyline  and 
camphor,  for  which  purpose  mineral  colours  are  generally 
■  mployed.  In  th,-  Becond  case,  different  tinted  celluloids  in 
iiii, on- -tat. ■  an-  prepared,  and  then  united  to  form 
th.-  desin  >l  object  La\  ing  a  required  colour,  the  harmonious 
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blending  of  the  colours  depending  entirely  upon  the  skill  of 
the  workmen. 

The  amount  of  camphor  in  a  sample  of  celluloid  can  he 
estimated  by  F.  Foerster's  process,  described  in  Ber.  23, 
igSl— 2989  (this  Journal,  1890,  1159—1160). 


On  the  Action  of  Nitrosulphuric  Aril  on  Vegetable  Fibres. 

J.  Lifschutz.  Her.  24,  1186—1192. 
Tub  object  of  the  author's  experiments  has  been  the 
complete  isolation  of  cellulose  from  vegetable  fibres,  and  at 
the  same  time  to  obtain  a  good  yield  of  it.  Me  finds  that 
the  best  results  are  obtained  by  treating  the  fibre  with  a 
mixture  of  nitric  acid  of  25  to  30  per  cent,  strength  and 
sulphuric  acid.  The  specific  gravity  of  the  acid  mixture  is 
from  l"3l — 1-36,  and  the  mixture  itself  contains  32  per 
cent,  of  H.SOj,  and  18—20  per  cent,  of  HNO?.  For  the 
experiments  pine  wood  was  used  and  the  following  process 
is  recommended.  One  part  of  pine  wood  fiee  from  knots 
and  bark  was  cut  into  cubes,  the  sides  of  which  were  10 — 15 
mm.,  were  covered  with  10 — 15  parts  of  the  acid  mixture, 
and  heated  for  14  to  16  hours.  After  this  time  evolution 
of  gas  had  ceased.  The  product  was  taken  out  whilst  still 
warm  and  washed,  first  with  cold  and  then  with  warm  water, 
anil  afterwards  boiled  with  dilute  solution  of  soda  until  the 
fibres  were  separated.  It  was  then  removed  from  the  brown 
lye  anil  washed  with  water  and  vigorously  shaken  up  with 
water.  After  filtering  and  washing  until  the  filtrate  is  quite 
colourless,  pure  cellulose  is  obtained  which  is  white  and 
silky  in  appearance,  is  perfectly  neutral,  shows  no  reaction 
for   lignin,  is    strong,  and  easily  felted.     It  contains   1*5 — 

1  '8  per  cent,  of  ash  and  no  trace  of  nitro-cellulose.  anil  the 
yield  of  cellulose  from  this  operation  is  from  38  to  41  per 
cent.  The  residual  bright  yellow  acid  mixture  remained 
clear  on  dilution  with  water.  It  contained  a  considerable 
amount  of  oxalic  acid  and  smaller  quantities  of  other  fatty 
acids.  It  reduced  Fehling's  solution,  thus  indicating 
cellulose  sulphuric  acid.  The  original  amount  of  sulphuric 
acid  was  still  present,  but  the  solution  was  poorer  in  nitric 
acid  by  about  the  weight  of  the  wood  which  had  been 
treated  in  it.  In  order  to  convert  the  cellulose  sulphuric 
aeid  as  much  as  possible  into  oxalic  acid,  this  mixture  was 
used  for  4 — 5  other  operations,  the  relative  proportions 
between  nitric  acid  and  wood  being  maintained.  The 
process  was  conducted  as  before,  except  that  at  each 
operation  the  temperature  was  raised  5°  higher  than  in  the 
preceding  one.  In  this  way  all  the  nitric  acid  was  utilised  ; 
it's  action  was  the  same  in  the  last  as  in  the  first  operation. 
This  acid  lii|Uor  on  standing  for  24  hours  deposited  a 
considerable  amount  of  oxalic  acid  crystals.  From  these 
processes  the  average  yield  of  cellulose  was  38  to  40  per 
cent.,  and  of  oxalic  acid  29  to  30  per  cent,  on  the  weight  of 
dry  wood  used.     The  remaining  acid   liquor  contains  1*5  to 

2  per  cent,  of  oxalic  acid,  and  can  be  regenerated  by  the 
addition  of  nitric  aeid,  and  when  necessary  some  sulphuric 
aeid,  and  used  again  for  the  treatment  of  wood.  The 
following  table  shows  the  results  of  treating  pine  wood  in 
the  above  manner  with  regenerated  acid  mixture.  112 
kilos,  of  the  mixture  of  sp.  gr.  1*82,  containing  32  per  cent, 
of  sulphuric  acid,  12-5  per  cent,  nitric  acid,  and  l-25  per 
cent,  oxalic  acid,  was  caused  to  react  upon  : — 

I.   7"0  kilos,  of  pine  wood  containing  34 "0  per  cent.  II, (> 
II.  5-0       „  „  „  30-3 

III.  4-5       „  „  „  30-0        „ 


Kilns. 

Dry 


Oxalic  Acid. 


Weight 

of 

Resulting. 


Calculated 

on  lun  Parts 
Wood. 


Calculated 

onlun  Parts 

of  missing 

Cellulose.t 


Cellulose 
dried  at 
100°  from 
100  Parts 

Of  W I. 


I. 

1*6! 

l*S9 

32-2 

1S2 

88-80 

11. 

:;■  is 

0-S7 

25-0 

132 

Ill's? 

III. 

3*15 

0-08 

SO'  1 

127 

36-00 

The  gases  given  off  during  the  reaction  contain  solely 
X,( .).,,  N<  >,  and  Nt ).,,  with  a  small  quantity  of  carbonic  aeid, 
and  can  therefore  be  easily  converted  into  nitric  acid. 

— W.  M. 


./Veto  Material  for  the  Manufacture  of  Paper.     Moniteur 
des  I'roduits  Chimiques,  May  10,  1891. 

For  a  long  time  past  search  has  been  made  in  all 
civilised  countries  for  a  substitute  for  rags,  which  was 
formerly  the  only  material  known  from  which  paper  could 
be  manufactured.  The  consumption  of  paper  having  taken 
formidable  proportions,  the  store  of  rags  has  sensibly- 
diminished  in  all  parts  of  Europe.  Attempts  have  been 
made  to  substitute  for  rags  such  substances  as  wood-paste, 
straw,  alfa,  &c,  but  these,  with  the  exception  perhaps  of 
alfa,  have  failed  to  produce  any  but  inferior  kinds  of 
paper. 

The  manufacture  of  alfa  for  this  purpose  has  already 
assumed  considerable  propottions  in  Algeria,  and  now 
another  grass,  related  to  alfa,  has  been  discovered  to 
possess  qualities  which  may  very  advantageously  be 
employed  in  the  manufacture  of  paper.  This  plant  is  diss, 
the  Ampelodesmos  tenax  of  botanists. 

MM.  C'aselmann  and  Wetterle,  of  Souk-Ahras,  have 
placed  before  the  prefecture  of  Constantino  a  request  for  a 
patent  relating  to  a  process,  invented  by  them,  by  which 
paper-paste  of  a  great  delicacy,  possessing  the  same 
qualities  as  alfa,  can  be  produced  from  diss.  The  advantage 
of  the  new  material  is  that,  owing  to  the  simplicity  of  the 
processes  to  be  employed,  it  can  be  manufactured  in  Algeria 
at  half  the  price  of  alfa-paste  manufactured  in  France  or  in 
England. 

The  abundance  of  diss  in  the  north  of  Africa  would 
easily  permit  the  production  of  from  50,000  to  100,000  tons 
per  annum.  Diss  is  found  in  Algeria  in  the  Tell,  the 
mountains,  where  it  grows  without  being  cultivated,  whilst 
alfa  is  found  on  the  high  plateaux — that  is  to  say,  at  a 
greater  distance  from  the  sea-ports — and  in  regions  very 
much  more  difficult  to  deal  with,  on  account  of  the  lack  of 
water  and  of  means  of  transport.  Diss  occupies  in  Algeria 
an  area  150  kilometres  in  extent,  parallel  to  the  sea 
It  can  easily  be  mown  with  a  scythe  ;  alfa,  on  the  other 
hand,  requires  to  be  picked,  and  the  cost  of  this  manual 
labour  is  much  more  considerable.  Various  attempts 
have  been  made  in  France  and  in  England  to  withdraw  the 
cellulose  part  of  the  diss,  but  hitherto  without  success, 
diss,  once  dry,  becoming  hard  and  brittle,  its  resino 
silicious  parenchyma  offering  a  great  resistance  to  chemical 
agents.  The  process  of  C'aselmann  and  Wetterle  allows 
the  diss  to  be  used  when  it  is  freshly  mown,  by  means  of 
chemical  products  which  only  cost  half  of  those  which  are 
used  for  the  manipulation  of  wood,  etraw,  or  alia.  The 
amount  of  cellulose  produced  by  diss  is  much  greater  than 
that  by  alfa. 


PATENTS. 


Improvements  in  the  Manufacture  of  Waterproof  Hoards, 
Paper,  and  such  like  Materials.  C.  Weygang,  Loudon. 
Eng.  Pat.  3004,  February  25,  1890.     8rf". 

See  under  XIII.,  page  556. 


*  Tin:  former  figures  are  calculated  to  dry  wood  in  the  table. 
t  Pipe  wood,  nfter  deducting  12  per  cent,  of  water,  contains  about 
60  percent,  "f  cellulose. 


Improvements  in  Glaz.-ng  Paper  and  in  Machinery  or 
Apparatus  therefor.  J.  Kobertsou,  Pollokshaws.  Eng. 
Pat.  4360,  March  20,  1890.     6d. 

The  object  of  this  invention  is  to  produce  a  glaze  or  finish 
on  that  side  of  the  paper  left  rough  in  the  process  of 
manufacture  on  a  "  Yankee  "  machine.  It  is  attained  by 
the  addition  of  extra  cotton  rolls  fitted  outside  the  main 
glazing  cylinder. — E.  J.  B. 
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r.lcme.in,  IRB1. 


>nd  coating  a  mixture  consisting  of  equal  parts  of 
ground  glass,  ground  slate,  and  Portland  cement,  and  to 
< i i  —  I .« -ns<-  with  the  third  coating. — H.  I!. 

Improved  Apparatus  for  Separating  nr  Disintegrating 
Fibres  in  the  Mastufactun  of  Paper  Pulp.  C.  Kellner, 
Vienna,  Austria.     Eng.  Pat  6993,  May  6,  1890.     6rf. 

Thj  patentee  1ms  constructed  a  machine  consisting  of  a 
horizontal  roller  toothed  externally  and  surrounded  bj  an 
internally  toothed  cylinder.  When  the  roller  revolves  these 
two  Bets  of  ring-  of  teeth  thoroughly  ruh  and  bruise  the 
fibres,  but  do  not  cut  theni.  The  evenness  of  the  pulp 
and  the  quality  of  the  paper  are  thus  improved.  Before 
placing  the  fibres  into  this  apparatus,  they  have  to  be 
digested  in  the  usual  manner  and  mixed  with  a  suitable 
quantity  of  water. — H.  S. 


Improved  Process)  t  for  the  Nitration  and  the  Denitration 
of  ( 'eUulost  and  for  Regaining  thi  Acids  Employed  and 
Apparatus  Employed  m  connexion  therewith.  11.  I'. 
Chardonnet,    Paris,  France.     Eng.    Pat.   5376,   April  s, 

is'... 

Tilt:  nitration  is  effected  in  the  ordinary  way.  The  nitro- 
cellulose  and  mixture  of  acids  are  placed  in  a  centrifugal 
machine,  by  which  mean-  about  three-fourths  of  the  acids 
are  recovered  and  may  be  again  used  after  being  strengthened 
with  fresh  acids,  <  >r  it  may  be  heated  and  the  nitric  acid 
which  distils  ma]  be  collected,  while  the  residual  sulphuric 
is  further  hi  •  i'  from  water. 

The  adds  remaining  in  the  nitro-cellulose  are  removed  by 
washing.     The  washings  are  neutralised  with   lime,  and  the 

solution  of  nitrate  of  lime  i-  decomp 1  with  snip 

soda.    The  nitrate  of  -"da  thus  obtained   is  used  for  the 
■  l.     The  nitro-cellulose  obtained  is 
i  i  with  a  solution  of  h leaching  powder. 

'..lid     by    mean-    of    warm    nitric   acid. 

alkaline  sulphides,  or  Bulpho  carbonates.—  E.  J,  B, 


Improvements  in  and  relating  to  the  Treatment  of  Paper 

making  Fibn   Materials.     J.Johnston  and  Peter  (niter, 

Aberdeen,   and   <:.  Johnston,    Wells.     Eng,    Pat   6644, 

April  80,  1890.      od. 

(Vhsm  tin-    esparto  or   other    til. rou-   material    ha-    been 

boiled   and  partially  washed,  the  boiler  i-  tilled  with  cold 

water  ami  a  current  of  air  i-  forced  in  under  the  perforated 

l. ..it. .in.      Thi-  agitates  the  material  completely,  removes 

residual  alkali,  ami  at  the  same  time  oxidises  the   fibres. 

Drawings  showing  the  necessary,  appliances  accompany  the 

specification, —  V  J.  B. 


Improvements  '«  Machinery  or  Apparatus  for  Coating 
the  Surface  oj  Paper  ">  other  Flexible  Material  with 
Gum  or  other  Adhesive  Substances  of  tin  like  land,  and 
/...  Sizing,  Staining,  and  tin  like,  or  Varnishing  such 
Material.  W.  B.  Silverlock,  London.  Eng.  Pal 
May  1.  1890.  Brf. 
Tut  -heel-  i.t'  paper,  &c.  t"  he  treated  an-  placed  upon  a 
continuously  revolving  horizontal  cylinder,  having  openings 

provided    with   gripping   -trip-    or   Lands   and    with    pin-    or 

studs,  by  which  the  sheets  an  round  the  cylinder, 

and    automatically    removed    after    being    gummed,    &c 
Below  the  cylinder  a  moveable  vessel  containing  gum  or 

ether  adhesive    liquid    i-   attached   in    such    a   way  a-    to   he 

.■a-ih    limine. I   ami  substituted  bj   others  when  required. 

Thi-  vessel  I  which  may  lie  kept  warm  by  a  water  Lath.  \e), 

contains  a  slowly-revolving  roller  or  some  similar  arrange- 
ment, covered  with  a  soft   mat.  rial   or  a   l.rilsh  which   coats 
the  sheet                 >.  &c.  with  the  liquid  as  they  arc  being 
carried  round  upon  the  cylinder.     Bj  bars, pads  orscrapers, 
Sec.,  fitted  parallel  with  the   roller,  the  coating  i-  equalised 
which   aie   then   automatically  removed 
from  tho  cylinder  to  en. lie--  travelling  bands.     The  vessels 
idjustable  and  removeable,  different  ones 
can  in  turn  be  used  L.r  gumming,  sizing,  staining,  varnishing, 
li. >.  

Improvements   in  Coatin      I  Steel,  or  other  Metals  or 

Materials  with  Portland  <"   other  Cement.     ('.  Kellner, 
Vienna,  Austria      Eng    Pal    6952,  May  6,  1890.     6rf. 
ci-.i  hundred  pounds  ol  blue  slate  finely  ground  are  mixed 
with   :m  -lo  lb.    of    silicate    •■!    soda   al   lun     'I 
applied  t.>  the  sui  I  about  j  in. 

thick.     A  second  contii  thickness  and  composed 

i.f  equal  part-  of  ground  slate   and  Portland  cement  made 
into  a  pasta  with    watei  is  then  applied,  and  the  protecting 

layei    i-    completed    bj    one    "t     1.'." i,   or    prel 

Portland,  cement  alone. 

I  Le  treatment  i-  i nmended  fot     ■  Is  or  tanks 

t   brickwork,  such  a-  "  -mil  chests  "  and  rag 
used    m   the  manufacture  ol   paper,  whore  beat,  acids,  or 
alkali-   hme   t..   I.,-  resisted  (see  this  Journal,  1891,880). 
i..  in gainst  .•  ids  it  i-.  howevi  use  for 


Registering    Apparatus    fur    Paper-Making    Machines. 

C.  J.  Richardson,   ( rateshl -nd-oii  -Tvne.      Eng.    l'at.    T.V.is. 
May  15,  1890.      Bd. 

Tin  apparatus  consists  "I  two  drums,  one  of  which  revolves 
ten  times  a-  fast  a-  the  other.  They  are  driven  by  the 
paper  machine  itself  at  any  convenient  place.  One  revolu- 
tion nf  the  -low  drum  corresponds  to  a  definite  length  of 
paper. — E.  .1.  It. 


Improvements  in  the  Manufacture  of  Paper  Pulp.    .1.  1'. 

N.     B.    Simons,    Stratford,    and   S.   Smith,    Waltllain-tow. 
Eng.  l'at.  10,259,  July  'J,  1890.     1./. 

The  object   of  this  invention  i»   to  render  bamboo  mure 
suitable   a-  a   paper-making   material.       Thi-   i-   brought 
about  by  detaching  the  outer  skin  of  the  bamboo  to  a  depth 
uf  about    one-sixteenth   inch.       The  part    so   remi 
i  ami  the  residue  is  treated  in  the  usual  way. 

— E.  .1.  1!. 


Improvements  in  nr  Relating  /"  the  Treatment  of  Vegetable 
Parchment  and  the  like.  A.  Wilhuux,  Brussels, 
Belgium.     Eng.  Pat  17,268,  October  88,  1890.     id. 

Tuts  invention  consists  in  rendering  vegetable  parchment 

non-hygrometric,  and  at  the    same   time  adhesive  by  apply 
ing  to  it,  either  on  one  or  on  hoth  sides,  layers  of   oil  or  oil 
colour  of  uniform  consistency  and    softness,  or   of    varnish 
and  the  like.      W'li.u  these    layers  are  dry  the   material  may 

!..■  ornamented  bj  printing,  embossing,  stamping,  ami  then 
\  :u  in-hi.l  and  glased   in  an  men.  01    otherwise  treated  to 

improve  it-  qualit]   and  appearal Thus  treated  it  i-  -aid 

to  Le  capable  of  being  used  in  many  ways  not  before  i 

template. I.    t  ./.,    in    the    leather,    carriage    building,     Look- 
binding  and  various  other  trades. —  II.  s. 


Improvements  in  Purifying  Wood-Pulp  and  in  Apparatus 

therefor.    J.  C.  Juel  and  L    Byan,  Fredrikstad,  .Norway. 

Eng.  l'at.  2849,  February  '.».  1891.     Bd. 

Tm  apparatus  consists  of  a  oentrifugal  machine  into  which 

the  liquid  pulp  is  fed.     Am  heavy  impurities  contained  in 

lli.    pulp  are  -epar.ited  from  the  lighter  pulp. — K.  .1.  It. 


Improvements  in  and  relating  '"  tin-  Manufacture  of  I' 

tinctivi    Paper  for    Bonds,   A../,  v.    Checks,  and  other 

Securities.    .1.  afaodonougn,   New    York.    I    8-A.     I  ng. 

l'at   8791,  (larch  B,  1891.     6d. 

The  inventor  incorporates  with  the  pulp  before  it   reaches 

the  paper  machine  a  number  of  "  planchets "  oi  piecci  of 

paper  punched  From  sheets  ol   manufactured  paper.     These 

may    Le  of  any  size  or  colour. —  1'.  .1.  II. 
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XX.-EINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTEACTS. 

Constitution  of  Nicotine.     F.  Blau.     Ber.   24,   326—329. 

(Compare  Pinner  and  Wolfenstein,   this  Journal,   1891, 

381.) 
The  fact  that  the  dipiperidyl  (hexahydronieotine)  prepared 
by  Liebreeht  (Ber.  19,  2587)  from  nicotine,  boils  at  a 
relatively  low  temperature  (250° — 252°)  compared  with  the 
aa-dipiperidyl  (boiling  point  259°)  obtained  by  the  author 
from  aa-dipyridyl  (Monatsh.  1889,  294)  is  contrary  to  expec- 
tation, since,  in  all  probability,  the  aa-compound  boils  at  a 
lower  temperature  than  any  of  the  six  isomeric  dipiperidyls 
theoretically  capable  of  existence.  The  author  has  prepared 
the  a#-dipyridyl  from  metaphenylenediamme,  as  described 
by  Skraup  and  Vortmann ;  it'  boils  at  295-5° — 296-5° 
(corr.),  and  on  reduction,  first  with  sodium  and  alcohol,  and 
then  with  sodium  and  amyl  alcohol,  it  is  converted  into 
a/8-dipiperidyl.  This  compound  boils  at  268° — 270  (corr.), 
melts  at  about  30°,  aud  is  hygroscopic  ;  the  hydrochloride 
and  the  platinochloride  are  readily  soluble  in  water,  but 
more  sparingly  in  alcohol ;  the  auroehloride  crystallises  well 
and  melts  at  202"  with  decomposition.  As  Liebrecht's 
dipiperidyl  Irom  nicotine  is  a  liquid,  and  its  auroehloride 
melts  at  131  — 132°,  the  two  bases  are  certainly  not 
identical. 

From  a  study  of  the  boiling  points  of  the  known 
dipyridyls  and  dipiperidyls,  it  seems  highly  probable  that 
the  as  yet  unknown  8-dipiperidyIs,  namely,  the  Sfl-  and  the 
B-y-derivatives  will  boil  at  a  higher  temperature  than  the 
afl-compound  ;  as  the  latter  boils  at  a  higher  temperature 
than  the  aa-compound,  it  seems  probable  that  Liebrecht's 
hexahydronieotine,  which  boils  at  a  lower  temperature,  is 
not  really  a  dipiperidyl,  and  consequently  that  nicotine  is 
not  a  dipyridyl  derivative. 

Further  experiments  on  the  constitution  of  nicotine  are  in 
progress  — F.  S.  K. 


Diqiltmni  and  Diqitogenin.     H.  Kiliani.     Ber.  24, 
339—347. 

In  the  present  paper  the  author  describes  the  preparation 
and  properties  of  pure  digitonin.  one  of  the  glucosides 
contained  Jn  commercial  digitalin  (this  Journal,  1890, 
82'0). 

Digitonin  crystallises  very  readily  from  85  per  cent, 
alcohol  (sp.  gr.  0  831  at  20  ),  but  from  stronger  alcohol 
it  separates  in  an  amorphous  condition  ;  from  weaker  alcohol 
it  is  not  deposited  so  completely,  and  generally  in  an  amor- 
phous state.  As  the  percentage  of  digitonin  in  commercial 
digitalin  (pur.  pulv.)  is  variable,  it  is  advisable  to  make 
several  small  experiments  in  order  to  ascertain  what  quantity 
of  85  per  cent,  alcohol  gives  the  best  results.  In  the  case  of 
a  sample  of  digitalin  obtained  from  Boehringer  and  Sons,  of 
Waldhof,  it  was  found  advantageous  to  employ  4  parts  of 
alcohol  to  1  part  of  the  crude  material  ;  after  heating  from 
50° — 60°  to  ensure  complete  solution,  and  then  allowing  to 
cool  slowly  (without  previously  filtering  from  a  small 
quantity  of  a  voluminous  insoluble  substance),  the  digitonin 
is  deposited  in  crystals,  aud  after  about  12  hours  crystal- 
lisation is  at  an  end.  The  crystals  are  then  separated  by 
filtration,  washed  with  85  per  cent,  alcohol,  and  dried  ;  the 
yield  of  the  crude  crystalline  product  is  from  43  to  45  per 
cent.,  but  by  a  rather  complicated  process  an  additional 
6  to  8  per  cent,  can  be  obtained  from  the  mother-liquors. 
For  further  purification  the  glucoside  is  dissolved  in  12  parts 
of  boiling  85  per  cent,  alcohol,  the  solution  heated  for  two 
minutes  with  animal  charcoal,  filtered,  and  then  allowed  to 
cool  slowly,  when  compact  crystals  of  the  pure  compound 
are  deposited.  The  weight  of  the  first  crop  of  crystals  is 
only  about  45  per  cent,  of  the  crude  product,  but  further 
quantities  can  he  obtained  by  concentrating  the  mother- 
liquors.  It  may  be  remarked,  however,  that  spontaneous 
evaporation  usually  gives  an  amorphous  product,  and  also 
that  when  the  solution  is  not  going  to  be  filtered,  only 
10  parts  of  alcohol  should  be  taken  to  dissolve  1  part  of  the 
glucoside. 


Pure  digitonin  dried  at  100°  has  the  composition — 

C:rH4401:1  +  H,0 

It  softens  at  225",  and  gradually  melts  and  turns  yellow  as 
the  temperature  rises  to  235°.  It  is  levo-rotatory,  a 2- 8  per 
cent,  solution  in  75  per  cent,  acetic  acid  having  approxi- 
mately the  rotatory  power  [a]„  =  —50°;  digitonin  and  its 
derivatives  have  no  action  on  the  heart.  The  crystalline 
compound  is  only  sparingly  soluble  in  cold  water,  but  much 
more  readily  on  warming,  the  solution  showing  au  opalescence 
similar  to  that  observed  in  the  case  of  inulin  and  glycogen. 
It  gives  with  concentrated  sulphuric  acid  a  reddish  coloura- 
tion, which  is  rendered  more  intense  on  the  addition  of  a 
drop  of  bromine-water,  and  when  heated  with  dilute  hydro- 
chloric acid  as  previously  described  (Inc.  cit.)  it  yields 
almost  the  theoretical  quantities  of  dextrose,  galactose,  and 
digitogenin,  C|5H3l03.  It  does  not  yield  either  methyl  or 
ethyl  iodide  when  heated  with  hydriodic  acid  and  amorphous 
phosphorus.  When  boiled  with  acetic  anhydride  and  sodium 
acetate  it  is  converted  into  a  colourless,  crystalline,  aeetyl- 
derivative  which  melts  at  178°  and  has  the  composition 
C15Hj3O3.CO.CH3  ;  this  compound  is  acetyldigitogenin,  and 
its  formation  seems  to  indicate  that  digitonin  is  a  glucoside 
of  milk-sugar. 

When  digitomn  (1  part)  is  oxidised  with  chromic  acid 
(1-4  parts)  in  acetic  acid  solution  at  the  ordinary  tempera- 
ture it  yields,  amongst  other  products,  a  monohasic  acid  of 
the  composition  C14H2204,  which  the  authors  name  digito- 
genic  arid.  This  substance  melts  at  146° — 150°,  has  a  very- 
bitter  taste,  and  is  insoluble  in  water  but  readily  soluble  in 
chloroform  and  hot  glacial  acetic  acid.  On  oxidising  digito- 
genic  acid  with  an  alkaline  solution  of  potassium  perman- 
ganate it  yields  oxydigitogenic  acid,  C^H^O,,  anil  digitic 
mill,  Ci0H16O4.  Both  these  acids  are  monobasic  ;  the  former 
melts  at  about  250°,  and  is  very  sparingly  soluble  in  all 
ordinary  solvents,  whereas  the  latter  melts  at  192',  and  is 
moderately  easily  soluble  in  alcohol,  chloroform,  and  glacial 
acetic  acid.  —  F.  S    K. 


Cytisine.     A.  Partheil.     Ber.  24,  '''34-640. 

The  author  confirms  the  formula  CnH,jX„( )  which  he  had 
previously  (this  Journal,  1891,  63,  383)  established  for 
cytisine,  and  shows  that  the  formula  CnH,sX.,0  proposed  by 
Plugge  and  v.  d.  Moor  (Ann.  Chem.  Phann.  229.  48)  is 
incorrect. 

Cytisine  crystallises  from  alcohol  in  large,  odourless, 
prismatic  crystals,  free  from  water.  Its  melting  point  is 
152° — 153°  C.  The  presence  of  methoxyl  in  the  cytisine 
molecule  could  not  be  confirmed.  Cytisine  is  mono-  and  di- 
basic, and  furnishes  two  series  of  salts.  Cytisine  hydra- 
bromide,  C,,H,4N.,0.  HKr ;  hydriodide,  CnH14N9O.HI; 
nitrate,  C11H.4X2O.HNO;),  anil  sulphate,  (C„HU1\\,0)2. 
II_S(  >4,  crystallise  well,  anil  are  obtained  by  neutralising  the 
base  with  the  respective  acids.  The  identity  of  Gerrard's 
ulexine  (from  Ulex  europseus)  with  cytisine  was  proved  by 
comparing  the  two  bases  and  their  respective  derivatives. 
Ulexine  ma}-  he  prepared  by  the  following  process : — -Tha 
eoarsely-pow-dered  seeds  of  Ulex  europxus  are  extracted 
with  alcohol  acidified  with  acetic  acid.  The  solution  is 
distilled  to  remove  the  alcohol,  and  the  residue  is  dissolved 
in  hot  water  and  filtered  to  separate  oil  and  resin.  The 
liquid  is  precipitated  with  acetate  of  lead,  filtered,  and  the 
filtrate  is  mixed  with  an  excess  of  soda  solution  and 
repeatedly  extracted  with  chloroform.  The  chloroform 
extract  on  evaporation  yields  crude  ulexine,  which  may  be 
purified  by  repeated  crystallisation  from  water  or  alcohol. 
The  yield  of  ulexine  is  about  1  per  cent.  Cytisine  methyl 
iodide  forms  fine  white  needles.  Cytisine  ethyl  iodide 
forms  colourless  crystals.  Cytisine  methyl  iodide,  when 
heated  with  a  30  per  cent,  solution  of  potash,  yields  the 
corresponding  base,  which  may  be  extracted  by  chloroform. 
This  base  gives  a  reddish-brown  precipitate  with  bismuth 
potassium  iodide,  and  yields  a  sparingly  soluble  platinum 
salt  crystallising  in  golden  vellow  leaves.  An  alkaline 
solution  of  potassium  permanganate  liberates  ammonia  from 
cytisine,  and  substituted  ammonias  from  iodo-alkyl  deri- 
vatives of  cytisine.  The  author  is  continuing  his  researches 
(see  next  page). — H.  T.  P. 
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Atcoholata.    J.  W.  BrQhl  and  II.  Bfltz.     Ber.  24, 
S4'J 
Axcoholatu  of   sodium   maj    be  readilj    prepared   from 
in.  thy),  ethj  I,  or  othen  of  ihe  lower  alcohols  by  dissolving 
il»-  anhj  .Ir.'u-  alcohol  in  toluene  or  xj  lene,  and  treating  the 
solution  al   I7.i      180    C.  with  the  theoretical  amount  of 
metallic  radium.   A  considerable  length  of  time  is  necessary 
for  the  complete  solution  of  tin-  sodium,  because  the  metal 
es  covered  with  a  protecting  crust  of  alcoholate,  bul 
ti  r  i-  finally  obtained  as  a  snow-white  mass  suspended 
in  tla-  hydrocarbon,  and  quite  free  from  alcohol. — H.  T.  P. 


i  tution   nf   Leuein.     E.  Schulze  and   A.    Likiemik. 

Ber.  24,  669—673. 
Tin-  authors  have  succeeded  in  proving  thai  inactive  leuein, 
obtained  bj  heating  the  active  modification  with  baryta  at 
160  .  i-  identical  with  a-amidoisobutyl  acetic  acid  prepared 
synthetically  Iron.  isovnleralilelmlc ;  ill.-  two  compounds 
nave  the  same  solubility  in  water,  they  both  yield  the  same 
product,   namely,    active   leuein,  when   submitted    to  the 

acti t   /'.  mi  illiuiit  glaut  urn,  ami  thej  an averted  into 

one  and  the  same  hydroxycaproic  acid  on  treatment  with 
nitrous  acid. 

Tin- inactive  leuein  employed  in  these  experiments  was 
obtained  from  the  vegetable  albuminoid  Conglutin  ■  since  it 
in  possible  thai  different  animal  and  vegetable  products  may 
yield  different  kin. I-  .it'  leuein,  the  above  statement  must  be 
lit  l<l  tn  refer  only  to  the  compound  obtained  from  '  'onglutin 
ami  tn  those  preparations  with  which  it  i-  identical  in 
properties. —  I-'.  S.  K. 


Cytisine.     K.  Buchka  and  A.  Magalhaes.     Ber.  24, 
674—680. 

\  ii  i;  i  H  m  investigation  of  the  poisonous  substance  cytisine 
(compare  this  Journal,  1H91,  68,  883  and  S67)  has  shown 
that  its  composition  is  expressed  by  tin-  formula  C,,HMN.O; 
it  forms  two  crj  stalline  hydrochlorides,  having  the  composi 
tion C,|HuN,0, HO  *  Bfi  and C„HMNjO, 2 HC1  h  -'  II" 
respectively,  and  two  platinochlorides,  namely — 


(CuHMrl  0)j,H  I'M  I,  1-2  B,0 


ami — 


C„1I,,N  <l.  lU'tCI,,  f  2}  ll.ii 
I. ni  only  one  aurochloride  of  the  composition — 

l'„ll„X:ll.  HAuCl,. 

i  ytisine  combines  »itli  methyl  iodide  to  form  methyl 
ijIimii.  kydriodide,  I  II  \  O.i  II,.  Ill  ;  this  compound 
melts  at  253*5°,  and  when  treated  with  alkalis  it  is 
converted  into  methyl*  'yiiaineti  ,,11  ,\J  >.  I'll  a  <-nl.iuil.-ss 
crystalline  substance  melting  at  245  .  The  hydrochloride 
ol  methylcytisine  melts  at  249  250°,  and  has  t lit-  com- 
position (  ii,  \  i  i  i  ii  ■  ih  ;  in>,  the  aurochloride, 
i  ll  nii  i  U„  H  \nii  ,  ig  a  yellow  crystalline  compound 
•  al  196 

... .  i  ,11,  N  m  in  i  ii  .  obtained  bj  heating 

cytisine  with  acetic   anhydride,  t is   colourless   crystals 

ami    melts   al   208   .  nitrotocytirim     I  ,  II,  \  0   NO,  crys 
tallises  in  colourless  needles  and  melts  al  1 7 1  . 

I  Irviin ,  prepared  from  the  seeds  of  Utei  europeeus, 
is  probablj  identical  with  cytisine  •  its  aurochloride  melt- 
at  -jii.'i  .  and  it-  acctyl-derivative  al  202°— 204°,  the 
corresponding  cylisine-derivatives  melting  at  213  and 
208    respectively.    These  slight   differences  in  the  melting 

points  may  be  duo  to  impurities  i  a*,  however,  the  i pound 

obtained  from  ulvxinc  bj  the  action  ol  methyl  iodide  melts 
ai  290°,  whilst  tli.it  prepared  from  cytisine  in  like  manner 
melts  ;it  258,5°,  the  question  ol  thi  identity  ol  the  two 
base*,  is  left  undecided,  although  further  investigation  will 
probably  answci  it  in  the  affinnativi  (Set  ['urtheil,  lu-r. 
pj4  634— 640,  preceding  pages        I    K    B 


Anhydro-geraniol:  Olefine  Terpenet.  a  new  Clots  of 
Terpenes;  and  Benzene  Ring  Formation.  F.  \V. 
Semmler.     Ik  r.  24.  682—685. 

Tin  author  has  previously  shown  (this  Journal,  1890  - 
lit.".-.  1891,  269,  :!S2)  "that  ethereal  oils  contain  ..inn- 
chain  compounds  of  the  formula  I  II  ".  t.'.ll,,",  or 
i  ,,,11,, ( i,  which,  on  dehydration  either  retain  their  open 
character  or  are  converted  into  benzene  derivatives.  ( ieraniol 
belongs  to  the  former  class.  The  complete  dehydration  of 
geraniol  by  means  of  potassium  bisulphate  and  sodium 
results  in  the  production  of  a  hydrocarbon,  anhydro- 
geraniol,  possessed  of  the  following  properties:  Boiling 
point,  172  176  C;  specific  gravity  al  20  C,  0*8232; 
«„,  l*  is:-.",  at  l'ii  < '.  Analysis  shows  it  to  have  the  formula 
t  ,11  .  Physically,  anhydro-geraniol  .lifTtr-  from  the 
terpenes,  which  have  a  density  of  0*84  —  0*86.    Its  molecular 


I,-- 


li   V 


l-    17*28. 


refraction  calculated   bv  the  formula 

■*  +  i )  d 

A    IhmIv  nt   the   formula   < ',,,11,,..  with   tlir.-.-   double   carl 

linkings,  would  have  a  theoretical  molecular  refraction  "I 

47- 12,  which  agrees  very  well  with  the  number  observed. 

Anli\  dro-geramol,  therefore,  cannot  be  a  benzene  derivative, 

and   tin-   is   confirmed   by   its   chemical    behaviour.     <  >n 

reduction  it  yields  a  body  of  the  formula  (',,,11..,,  and  with 

bromine  it  forms   the  substance  C|0H,6Br,.      The   author 

proposes  to  name  hydrocarbons  of  this  typo  olefine  terpenet. 

They  have  been  obtained  from  coriandrol,  linalool,  Ssio. 

The  occurrence  of  benzene  derivatives  in  plant-  ma\  be 

explained  on  the  assumption  that  they  are  produced  bj  the 

dehydration   of  open-chain  compounds.     Ii    is.  therefore, 

well  to  consider  the  conditions  which  most  be  fulfilled  in 

order  that  such  an  action  may  take  place.     1.  Only  aldi 

hydes  are  suitable.    2.  The  aldehyde  oxygen  must  not  be 

able  to  take  two  hydrogen  atoms  from  the  adjacent  carbon 

atoms  to  lot  in  water,  i.e.,  the  grouping  must  be  as  follows: — 


i  II. i  — ('II       ( 


\ 


i: 


:i.  The  fifth  carbon  atom,  reckoning  from  the  aldehyde 
carbon,  must  be  united  to  two  hydrogen  atoms,  which  may 

subsequently  f i  water  with  the  aldehyde  oxygen.     From 

this  it  follows  thai  one  hydrogen  atom  of  the  benzene  ring 
formed  under  the  above  conditions  must  always  remain  as 
such,  t  lulling  the  carbon  to  which  tin-  particular  hj 
atom  i-  attached  6,  the  author  prefers  to  designate  thai 
carbon  atom  of  the  benzene  rim:  as  i,  to  which  is  joined 
some  fa"-  -»1. -chain,  generally  •  ,11..  If  this  theory  be 
correct,  no  substituted  benzene  derived  from  a  vegetable 

organism    should    | tss    the    structure    1:2:  6.      The 

position  6  -Inn, hi  always  be  unsubstituted.  All  vegetable 
benzene  derivatives  hitherto  examined  by  the  author  have 
conformed  to  tin-  requirement.  Similar  but  more  com- 
plicated considerations  maj  be  deduced  regarding  terpenes, 
...  ,  hydrogenised  benzene  derivatives.  The  author  is 
continuing  hi-  researches. — H.  T,  P. 


Sparteine.     V.  B.  Ahrens.     Her.  24,  1095—1097. 

SpARTElm  on  oxidation  yields  a  basi  I  ,11  ,.\  0  O 
sparteine,  which  can  be  extracted  from  the  produol  of  the 
reaction  l>\  means  of  chloroform.  Vfter  distilling  olT  the 
solvent,  tin  base  n  mains  as  a  thick  yellow-brown  oil  which 
can  be  obtained  in  a  crystalline  condition  by  converting  it 
mil.  the  platinum  double  chloride  and  decomposing  the 
latter  h»  sulphuretted  bydn  gen  and  caustii  soda  successively, 
Thus  purified  it  form-  hygroscopic  white  needles,  melting  al 
«:( — si,  readily  soluble  in  water,  alcohol,  ether,  and 
chloroform  :  the  solutions  have  a  strongly  alkaline  reaction. 
The  hydrochloride  of  the  base  forma  readily  soluble  needles 
having  the  composition  I  ,  II  , N  '  1.2  IK  '!.(.'  ill  '  •  which  at 
is  ;,o  melt  in  their  watei  of  crystallisation.  The  hydro- 
bromide  crystallises  in  rhomnohedra,  whilst  the  sulphate 
t.n  in-  readilj  soluble  needles.  Oxy-sparteine  form-  two 
platinum  double  chlorides 

i     ll      \  .  I.HC1)  I'n  I    i  II." 

ami — 

ii     11  ,N  0.2  Hi  l)l't<  l,.u  11  0 
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of  which  the  hitter  is  the  more  soluble.  They  both  form  clear 
glittering  crystals  which  became  opaque  when  dried  over 
sulphuric  acid,  but  still  retain  one  molecule  of  water  of 
crystallisation.  They  melt  with  decomposition  at  209°  C. 
a  lid  221° — 223°  C.  respectively.  The  gold  double  chloride, 
C^HjjNjO.HCI.AuCIj,  can  be  recrystallised  from  water, 
forming  glittering  plates  or  needles  which  decompose 
gradually  on  heating.  The  mercuric  double  chloride  melts 
at  ."n  — 58  (_'.,  the  picrate  at  176' — 1783  C,  but  both  soften 
before  the  melting  point  is  reached. 

Analytical   data   point   to  the  correctness   of  the    above 
formulae. — C.  A.  K. 


The  Formation  of  Nitrogenous  Organic  liases  bg  the 
Decomposition  of  Albumen  in  Plants.  E.  Schulze.  Ber. 
24,  1098-1101. 

The  shoots  of  Lupinus  luteus,  Soja  hispida,  and  Cucurbita 
pepo,  after  they  have  been  cultivated  for  from  12  — 14  days 
in  the  dark,  when  extracted  with  water  yield  (after  the  removal 
of  the  albumen)  precipitates  when  treated  with  phospho- 
tungstic  acid.  These  precipitates  are  decomposed  by 
lime-water  with  the  formation  of  organic  bases.  The  base 
obtained  both  from  Lupinus  uiidCucur/iita  has  been  shown 
by  the  author  to  have  the  formula  C'„HuX,0,,  and  has 
been  named  Arginine  (Her.  19,  1177).  It  only  occurs 
to  a  small  extent  in  the  latter  plant,  but  in  such  great 
quantity  in  the  former  that  it  must  have  been  formed  at  the 
cost  of  the  albuminoid  substances  contained.  Soja  hispida 
contains  either  the  same  or  a  similar  base. 

That  the  arginine  is  really  formed  as  a  decomposition 
product  of  the  albuminoid  matter  contained  in  the  seeds 
of  Lupina  is  shown  by  a  special  experiment,  full  details 
of  which  are  given. 

By  the  action  of  hydrochloric  acid  and  zinc  chloride 
upon  casein  E.  Drechsel  obtained  a  basic  substance, 
Lysatine,  CGH1:,N:iO„  together  with  ammonia  and  ainido- 
acids  (Ber.  23,  '1098),  which  differs  from  Arginine  as 
regards  its  empirical  formula  only  in  having  one  atom  of 
hydrogen  and  one  atom  of  nitrogen  more  than  the  latter. 

— C.  A    K. 


Shikimic  Acid.     ,T.  F.  Eykman.     Her  24,  1278  — 130:?. 

.Shikimic  acid  is  the  name  given  to  a  non-poisonons  acid 
occurring  in  the  fruit  of  Illicium  religiosum  (Jap.  Shikimi), 
to. the  extent  of  several  per  cent.  Its  isolation  has  been 
previously  described  by  the  author  (Kec.  d.  trav.  Chem.  de 
Pays  Has.  1885,  32)  who  has  also  detected  its  presence  in 
the  fruit  of  the  real  Chinese  star-auise. 

The  acid  forms  a  crystalline  powder  consisting  of  fine  needles 
which  melt  at  184°,  and  have  a  specific  gravity  of  l-599  at 
14°  C.  Its  solubility  in  water  is  about  18:100  ;  in  absolute 
alcohol,  ether,  chloroform,  and  benzene  it  is  almost  insoluble. 
It  decomposes  carbonates  readily,  prevents  the  precipitation 
of  several  metallic  oxides  by  bases,  does  not  reduce  alkaline, 
silver  or  copper  solutions,  but  decolourises  potassium 
permanganate  solution  readily  in  presence  of  sodium 
carbonate.  Analyses  of  the  free  acid  and  of  its  calcium  and 
silver  salts,  as  well  as  a  determination  of  the  molecular 
weight  by  the  cryoscopic  method  point  to  the  formula 
C-H]M05,  and  to  the  mono-basicity  of  the  acid.  The  acid  is 
strongly  optically  active,  the  specific  rotatory  power  beiug 
[a]n  =  —  246.3°;  the  rotatory  power  of  the  ammonium 
salt  is  still  greater.  This  salt  forms  well-defined  rhombic 
crystals,  readily  soluble  in  water.  Of  the  other  salts  of  the 
acid,  all  of  which  are  also  readily  soluble  in  water,  those  of 
the  fixed  alkalis  could  only  begot  iu  an  amorphous  condition. 
The  calcium  salt  when  subjected  to  dry  distillation  forms 
phenol,  with  evolution  of  carbon  dioxide  and  water ;  catechol 
appears  also  to  be  formed  in  the  reaction. 

Acetic  anhydride  and  its  homologues  react  with  shikimic 
acid  with  the  formation  of  tri-acetyl  and  similar  compounds, 
thus  pointing  to  the  presence  of  three  hydroxy-groups  in 
the  acid.  The  specific  rotatory  powers  of  these  esters,  which 
have  only  been  obtained  in  an  amorphous  condition,  is 
greater  than  that  of  the  free  acid,  and  increases  with  the 
number  of  CH.,  groups  contained  in  the  acid  radicle. 
Heated    with     hydrochloric     acid     shikimic     acid     yields 


1 :4  hvdroxybeuzoie  acid,  together  with  other  products  that 
have  not  been  identified.  On  reduction  with  sodium 
amalgam  a  dihydro-acid,  C-H,.,05,  results  which  was 
obtained  both  in  an  amorphous  and  in  a  crystalline  state, 
the  former  differing  from  the  latter  in  the  ease  with  which  it 
is  decomposed  by  hydrochloric  acid  with  the  formation  of 
benzoic  acid.  With  bromine  a  crystalline  dibrom-shikimic 
acid,  CrH10Br2Oj,  is  formed,  which  melts  with  decomposition 
at  188:  ;  its  aqueous  solution  when  evaporated,  or  better 
when  treated  with  silver  oxide,  loses  hydrobromic  acid  to 
form  a  lactone,  C/-H„l?r05,  which  crystallises  from  water  in 
hexagonal  needles  melting  at  235°.  Treated  with  baryta 
water  the  dibromolactone  is  converted  into  a  dihydroxy  acid, 
C7H10(OH),O5,  which  begins  to  melt  at  156',  and  is  fairly 
soluble  in  cold  water,  readily  in  hot ;  it  has  no  appreciable 
rotatory  power.  A  comparison  of  the  relative  properties  of 
quinic  acid,  C-Hl206,  quinide,  C-Hl0O5  (obtained  by  the 
removal  of  a  molecule  of  water  from  quinic  acid),  anil 
shikimic  acid  follows,  the  paper  concluding  with  a  discussion 
of  the  constitutional  formula  of  shikimic  acid.  Its  decom- 
positions point  to  its  being  a  trihydroxytetrahydrobenzene 
monocarboxylic  acid,  having  probably  the  following 
formula — 


H 
H 

> 

H        OH 

\/ 

C 

c  /\  c  < 

H 

OH 

H 
0 

> 

cMcH 

CO. OH 

but  the  position  of  two  of  the  three  hydroxyl  groups  requires 
further  confirmation. 

Tables  giving  the  rotatory  power,  electrical  conductivity 
and  crystallographic  measurements  of  the  acid  and  of  its 
derivatives  are  given  in  detail. — C.  A.  K. 


Nicotine. 


A  Pinner  and  R.  Wolffenstein.     Her.  24, 
1373—1377. 


llv  the  action  of  benzoyl  chloride  on  nicotine,  Will  obtained 
a  crystalline  compound  to  which  he  assigned  the  formula 
CI0HHNa.2C6Hs.CO.Cl.  In  repeating  this  experiment  the 
authors  obtained  a  basic  hydrochloride  of  nicotine 
C|„H14N2.HC1  mixed  with  a  little  benzoate,  the  formation  of 
which  salts  is  traced  to  the  decomposition  of  the  benzoyl 
chloride  into  benzoic  acid  and  hydrochloric  acid  by  the 
moisture  of  the  air.  The  nicotine  was  dissolved  in  anhydrous 
ether,  and  in  one  experiment  iu  which  the  mixture  was  kept 
in  a  closed  vessel  over  strong  sulphuric  acid,  i.e.,  in  a 
perfectly  dry  atmosphere,  no  crystalline  product  was  formed. 
Although  no  compound  of  nicotine  and  benzoyl  chloride 
could  be  obtained  according  to  the  method  described  by- 
Will,  the  two  substances  do  combine  when  heated  on  the 
water-bath  for  about  20  minutes  to  form  a  thick  colourless 
syrup,  hardly  attacked  by  caustic  soda  in  the  cold  but  which 
behaves  as  a  mon-acid  base,  being  readily  soluble  in  dilute 
hydrochloric  acid.  The  base  could  not  be  obtained  in  a 
crystalline  condition,  but  an  analysis  of  the  picrate,  the  only 
salt  that  could  be  obtained  crystalline,  points  to  the  formula 
CUIH„N.,  C6H3.C0.C1.  for  the  base.  This  salt  is  scarcely 
soluble  in  water  and  melts  at  139°  C. — C.  A.  K. 


117m/  is  Aristol,  and  how  is  it  Manufactured.'  G.  M. 
Beriuger.  Am.  Jour.  Pharm.  April,  1891;  Pharm.  J. 
1891,  1135—1137. 

A  formula  based  upon  the  experiments  of  Messinger  and 
Yortinann  would  be — 

Grms. 

Thymoi i5 

Soda 20 

Iodine 50S 

Potassium  iodide 06"4 
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The  thymol   and   soda   in   dissolved    in  250  cc.   water. 

The  iodine  nod  potassium  iodide  in  I. x  .  and  gt 

added  to  the  tir-t  solution,  continually  ~iirrin^  rhe  pr. 
cipitate  is  collected,  washed,  and  dried.  The  precipitate 
obtained  by  this  formula  was  at  tir-t  of  a  purpli 
colour,  but  while  drying  gradually  became  lighter  in  colour, 
until  whin  dry  it  was  of  the  same  yellow-red  colour  as  the 
commercial  article.  The  ti  1 1 «-r  on  which  the  precipitate  was 
ted  and  dried  was  stained  with  iodine  The  filtrate 
pvr  nil  indication  of  free  iodine,  and  a  portion  acidulated 
and  extracted  with  ether  yielded  no  thymol,  showing  that 
the  reaction  was  complete.  It  is  not  believed  that  t li i  —  i- 
til.-  process  adopted  by  the  manufacturers,  as  it  requires  t In- 
a  large  ami  dideof  potassium  and  iodine, 

the  greater  portion  of  the  latter  being  losl  in  the  di 
tin-  precipitate. 

The  following  formula  is  offered  as  an  economical 
proci  if 

<  .1  aiv. 

13 

'-'" 

I-  dine  

Ponunduni  iodide 

ii  nt  quantity. 

The  thymol  and  soda  are  dissolved  in  'J-Mi  cc.  of  water. 
The  iodine  and  iodide  of  potassium  are  also  dissolved  in 
of  water  and  tin-  two  solutions  mixed,  resulting  in 
an  opalescent  solution  with  a  distinct  green  tint,  the  slight 
precipitate  first  formed  being  rediskolved.  Solution  of 
chlorinated  soda  is  now  added  gradually  while  stirring,  until 
no  further  precipitation  is  produced,  ai  >l  a  - 1  i  i^Ht  excess  is 
indicated   bj    the  odour.     About   650  to   7 jc.  will   be 

■  i.     The  precipitate,  a  light  red-brown   in  colour,  is 
collected,  washed,  and  dried  by  spreading  on  bibulous  paper 

in  ;t  suitable  i i  where  it  can  be  protected  from  the  light, 

ii  i  temperature  not  exceeding  50  C.  The  filtrate  showed 
the  absence  of  iodides  in  any  quantity,  and  a  portion 
acidified  and  extracted  with  ether  yielded  no  thymol.  The 
yield  by  this  and  the  preceding  formula  was  about  29grms., 

ponding  in  colour,  melting  ]>iunt.  and  solubilities,  with 
inl  in  the  market,  and  closely  approximating  the 

tical  yield  29*285  grins,  calculated  from  the  formula 
(     II  ,1  ii  '■_•  II. (i. 

IK.  thymol  used  in  tl,i  —  Formula  must  i»  free  from 
essential  oil  or  tbymene,  or  there  is  produced  some  iodoform 
in  tin-  reaction,  which  remains  as  b  contamination  of  the 
finished  product,  \-  most  ol  the  commercial  thymol  con 
lain-  .i  small  portion  ..f  hydrocarbon  it  must  he  first  puiifled, 
which  is  ■snail)  accomplished  by  percolating  the  powdered 
thymol  with  a  small  quantity  ..t  purified  petroleum  spirit, 
which  dissolves  of  course  a  portion  of  tin-  tnymolas  well  us 

id.    tbymene,  but  it  can  be  recovered  by  evaporat if  the 

solvent   ami   used   t ihet    purposes.       The   solution  of 

chlorinated  -...la  used  should  contain  no  excess  of  chlorinated 
ml  m  it-  pri  ...    tin-  purpose  it  i-  advisable 

t.>  use  an  excess  of  sodium  carbonate,  as  an  excess  of  tins 
latter -ult  do.-  n,,t  affect  tin-  product, 

[n  the  " Repcrtoin  .1.  Pharmacie,"  1890,855,  M.  Louis 
Itouli-  furnishes  the  following  formula  for  tin  preparation  of 
eristol :  Crystallised  thymol,  da   and   potassium 

iodide  each  5  grins,,  dissolved  in  50cc.  of  water  and  then 
pouri  d  into  150  cc,  ...  olution   hj  pocbii 

soda.     Ii  will  I bserved  on  calculating  the  quantities  used 

that  th.re   i-  an  insufficient  amount  ol   iodine  supplied  by 

th.-   potassium   iodide    t..   furnish  a  i lucl    if  the  above 

composition.  In  the  absence  <.'  sufficient  iodine  a  certain 
amount  of  the  thymol  combines  with  the  chlorine.  Upon 
adding  solution  ol  chlorinated   -..-la   to  an  alkaline  thymate 

solution,  thete  is  precipitated  a i ad   .•'   l  pinkish  tint 

soluble  in  ether,  alcohol,  and  chloroform,  an. I  precipitated 
from  ii-  alcoholic  -olution  i.\  water.  The  filtrate  from  this 
precipitate  Meld-  hut  a  slight  trace  ol  thymol  upon  i 
ing  and  extracting  with  a  solvent,  A  similar  product  is 
obtained  by  passing  chlorine  into  an  alkaline  solution  of 
th wno I  until  there  is  a  decided  exct  s*  •>:  chlot 

These   an-  evidently   chl ic  compounds   with   thymol, 

most  likely  a  .lulu  m.. I  oompound,  ami  worth)  -i  further 
investigation. 


Formosa    Camphor.      Report  by  Consul   Warren   on   the 
Trade  of  Taiwan  (Formosa)      Pharm  J.  1891,  1137. 


Fobmo&i  camphor  is  obtained  from  tl  e  Laurui  campkoru, 

immense  forests   of   which   extend   over   uio-t    of    the    loWel 

ranges  of  hill-  in  the  island,  extending  up  the  lower  slopes 
..I  the  mountains  inhabited  by  the  savage  tribes,     Manv  of 

these  forests  have  not  been  touched,  and    the  statement  that 

the   camphor   supplies    in  South    Formosa  ate    lieoomiiig 

exhausted,  applies  only  to  those  districts  which  arc  purely 
Chinese.  The  supply  from  other  parts  i-  practically 
inexhaustible.     Keen  in  purely  Chinese  districts  it  is  only  at 

.11   plaee-   that     till-     -Upplv   I-    falling   off     III    cnn-eiplellee 

of    the   reckless   manner   in    which    the   trees    have   been 

destroyed,  partly  for  the  -ake  of  the  tiniher  and  camphor, 
and  partly,  no  douht,  simply  to  clear  the  (.'round  for 
cultivation. 

It  has  been  often  stated  that  the  method  of  obtaining 
.rude  camphor  in  Formosa  i-  by  steeping  the  chopped 
branches  in  water,  ami  boiling  until  tin-  camphor  begins  to 

adhere    to    tin-    stick     used     for    Stirring,    when    the    liquor   is 

strained,  and  by  standing  the  camphor  concretes.     By  tins 

method  ir  doe-  not  necessarily  follow  that  the  tree  i- 
destroyed,  in  fact  with  a  little  care  there  is  no  need  that  it 
should  he.     Hut   although   this   method    may  have   been   in 

use  ill  former  day  s.  it  certainly  i-  not  now.      (  In  the  contrary, 

the  writer  was  assured  h\  several  natives  engaged  in  the 

trade,  whom  he  had  questioned  on  the  subject,  that  the 
yield  of  camphor  from  tin-  branches  was  too  -mall  to  repay 
the  labour  of  extraction. 

The  method  in  general  use  now  i-  a-  follows:  The 
camphor  expert  -elects  a  tree  and  scrapes  into  the  trunk  in 
different  places,  using  an  instrument  somewhat  resembling 
a  rake,  with  the  view  of  ascertaining  whether  it  contains 
sufficient  camphor  to  repay  the  labour  of  extraction.  A 
tree  is  -aid  not  to  he  worth  anything  fot  camphor  purpoei  - 
until  it  is  an  v.ars  ..id,  and  tin-  \i.ld  i-  very  unequal • 
times  one  side  only  of  the  tree tains  enough  cam- 
phor to  satisfy  the  expert,  and  in  this  case  that  side  alone 
i-  attaeked.  The  trunk  i-  -.lap,. I  to  a-  great  a  height  as 
the  workmen  ran  convenil  ntl)  naeh.  and  the  scrapings  are 
pounded  up   and    boiled    with   water    in    an    iron  vessel  over 

which  an  earthenware  jar,  specially  made  for  the  purpose,  is 
inverted.  The  camphor  sublimes  and  condenses  on  the  i.n, 
which  is  removed  from  time  to  time,  -craped,  and  replai.,1 
The  root  of  the  tree  and  the  trunk,  for  some  eight  feet  up, 
contain,  as  a  rule,  th,-  greatest  quantity  of  camphor.  If  the 
scrapings  from  the  trunk  yield  well,  the  chipping  is  eon 
tinned  until  in  the  end  tin-  tree  falls.    Thu  roots  are  then 

grubbed  up  a-  it  i-  certain  they  will  give  a  proportionately 
good  return.     If,  however,  tin-  sorapings  do  not  turn  out 

Well,    the    tree    i-    al.aml I.    ..  i.l    work    i-    commenced    on 

another.  No  attempt  is  mad.  I.,  .\li.ul  ealnphor  troin  t  In- 
fallen  trunk  or  from  the  branches.  In  some  oases  the  trunk 
is  sawn  up  into  timber,  but  tin-  depends  on  tin-  loonliryi 
from    many    districts,   owing   to  absent  ads,   timber 

would  not  pay  for  its  transport. 

It  is  impossible  to  imagine  a  mori  wasteful  method  ..I 
procedure,  ami  it  i-  fortunate  that  the  camphor  torests  ..t 
Formosa  are  practicall*  inexhaustible. 

rhe  quantity  ol  camphor  produced  depends,  ol  course,  on 
the  amount  of  labour  employed  in  the  business.  Ten  of  the 
iron  pots  mentioned  above  ami   their   aocompanying  jars 

make  up  what  is  called  a  "  set,"  and  an-  worked  OJ  foUl 
men.  tine  set  will  produce  ahoui  ll.'i  ]h.  in  |o  days,  OT, 
say,  1,'  ewt.  a  month,  hut  tin-  only  under  the  most  fa\our- 
ahle  circumstances,  a  fan  average  is  about  1 j  ewt. 

Recently  a  great  change  ha-  been  made  in  the  camphor 

monopoly.      Ii  i-    now    proposed    bj   the  (  Inn. -e  authorities 

that  th.  camphor  still-  should  he  licensed  before  they  ate 
permitted  to  work,     The  cost  of  thelioenw   will  be  eqniva 

lent  to  a  tax  of  about  22f.  t'n/.  per  ewt..  a  heav  v  tax.  seeing 
that  the  actual  value    of    th.     camphor   at    the  place  of    pro 

duetion  is  v.  i  \  littli  ..» .  i  this  amount, 
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PATENTS. 

Manufacture  of  Artificial  Tartaric  Acids  luj  Means  of 
Cellulose,  Saccharine,  or  Amylaceous  Substances.  A.  1  . 
Brehier  and  15.  G.  Talbot,  Bordeaux,  France.  Eug.  Pat. 
3240,  February  28,  1890.  6d. 
The  process  is  based  upon  the  production  of  oxygen  by  the 
decomposition  of  an  alkaline  permanganate  in  the  presence 
of  chlorine,  and  the  action  of  the  nascent  oxygen  upon  the 
glucose  bodies,  converting  them  into  tartaric  acid.  The 
glucose  solution  at  10°  to  15°  B.  is  contained  in  a  closed 
cylindrical  receptacle,  and  is  subjected  in  the  cold  for  four 
or  five  days  to  the  action  of  alkaline  permanganate  and 
chlorine  gas  under  slight  pressure,  and  in  absence  of  air. 
The  solution  is  now  exposed  to  the  air  in  a  chamber  where 
the  temperature  is  not  below  20°  C,  and  the  process  of 
oxidation  and  acidification  is  here  completed.  A  clear 
limpid  solution  of  tartaric  acid  is  thus  obtained,  the  particular 
form  of  tartaric  acid  varying  according  to  the  nature  of  the 
raw  material  used  in  its  production. — A.  J.  K. 


improvements  in  the  Production  and  Application  of  the 
Solution  of  Calcium  Phosphate  in  Carbonic  Acid  Water 
fur  I  'sc  as  a  Beverage,  or  in  Medicine  or  Pharmacy. 
T.  H.  Williams  and  W.  H.  Symons,  London.  Eng.  Pal. 
8451,  May  31,   1890.     id. 

Calcivm  phosphate  is  dissolved  in  water  by  the  aid  of 
carbonic  acid  under  a  pressure  of  100 — 120  lb.,  the  excess 
of  carbonic  acid  allowed  to  escape,  and  the  settled  liquor 
drawn  off  for  use  as  a  beverage  or  in  medicine.  The  liquid 
may  be  charged  with  an  excess  of  carbonic  acid  and  bottled. 

—  H.  A. 


A  Process  or  Processes  for  the  Manufacture  of  Artificial 
Musk.  F.  Valeutiner,  Plagwitz-Leipzig,  Germany.  Eng. 
Pat.  15,687,  October  3,  1890.     id. 

A  mixture  of  equivalent  proportions  of  isobutyl-,  isopropyl-, 

or  isoainyl-alcohol  and  xylene,  turpeutiue  or  cyinene  is 
added  gradually  to  concentrated  sulphuric  acid,  care  being 
taken  that  the  temperature  does  not  rise  above  45°  C.  The 
product  is  added  to  fuming  nitric  acid  and  the  dinitro-com- 
poutid  produced  is  precipitated  with  water,  washed  and 
purified  by  repeated  crystallisation  from  alcohol.  Thus 
obtained,  the  diuitro-compound  can  be  used  as  a  substitute 
for  musk. 

In  order  to  obtain  a  perfume  soluble  in  water  and 
therefore  suitable  for  perfuming  soap,  the  product  before 
nitration  is  heated  at  150° — 160°  with  strong  and  fuming 
sulphuric  acid  ;  the  sulphonic  acid  produced  is  then  nitrated 
and  a  soluble  product  obtained  having  an  intense  musk-like 
odour. — A.  K.  M. 


Improvements  in  the  Manufacture  of  Artificial  Perfumes. 
G.  Link,  Wiesbaden,  and  K.  Avenarius,  Gaualgesheim, 
Germany.     Eug.  Pat.  48,  January  1,  1891.     id. 

Tektiaky  amy]  chloride,  bromide,  or  iodide  is  boiled  with 
three-quarters  of  its  weight  of  chloride  or  bromide  of  iron 
until  the  evolution  of  acid  has  ceased.  The  product  is  then 
distilled  with  steam,  dried  and  fractionated,  and  that  portion 
passing  over  at  200J— 208°  which  contains  tertiary  amyl- 
toluene,  C12H18,  is  collected.  One  part  of  this  is  mixed  with 
six  parts  of  nitric  acid  of  sp.  gr.  1  •  5,  20  parts  of  fuming  sul- 
phuric acid,  and  heated  on  the  water-bath  for  20 — 30  hours. 
The  melt  is  poured  on  to  ice  forming  a  viscid  oil  of  a  light 
brownish-yellow  colour  which  solidifies,  and  after  several 
crystallisations  from  alcohol  yields  light  yellow  prisms 
having  a  musk-like  odour. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Artificial  Perfumes. 
G.  Link,  Wiesbaden,  and  K.  Avenarius.  Gaualgesheim, 
Germany.     Eng.  Pat.  115,  January  3,  1891.     id. 

Tins  is  a  process  for  obtaining  tertiary  butyltolylmethane 
and  its  homologues  and  a  hydrocarbon  of  the  formula 
(y.H..,  and  its  homologues;  further  the  conversion  of  these 
hydrocarbons  into  trinitro-derivatives  which  have  an  intense 
musk-like  odour. 

Iron  chloride  (0*75  part)  or  bromide  is  added  by  degrees 
to  a  mixture  of  isodibutylene  hydrochloride  (1  part)  hydro- 
bromide  or  hydroiodide  with  toluene  (7  parts),  and  the 
whole  is  boiled  with  reflux  condenser  as  long  as  acid  is 
evolved.  The  product  is  subsequently  fractionated,  the 
portion  distilling  between  190°  and  205°  containing  tertiary 
butyltolylmethane,  whilst  the  fraction  230° — 250°  contains 
the  hydrocarbon  C16H24 : — 

C(CH3)X'1.CH.;.C(CH3)3  +  C6H5.CH3  = 
CH3.C6H4.CH2.C(CH3)3  +  CH3.CH:CH„  +  2  HC1 

CXCH^jCl.CHo.CCCHJj  +  HC1  +  2  C6H5.CH3  = 
CH:i.C6H4.CH2.C(CH3)3  +  CH3.C6H4.C1H7  +  2  HC1 

C(CH3)2C1.CH2.C(CH:))3  +  C6H5.CH3  = 
CH3.C^H4.CsHij  -t-  HO 

When  the  homologues  of  toluene  are  employed  in  the  place 
of  the  latter  hydrocarbon,  homologous  products,  e.g.  Cl:tH..0, 
CisHjj,  &c,  arc  obtained. 

To  obtain  artificial  musk  the  butyltolylmethane  is  treated 
with  a  mixture  of  6  parts  of  nitric  acid  (sp.  gr.  1'525)  and 
20  parts  of  fuming  sulphuric  acid. — A.  K.  M. 


XXI.-PHOTOQRAPHIC  MATERIALS  AND 
PROCESSES. 

Some  Recent  Advances  in  Photography.    C.  H.  Bothamley. 
See  pages  523 — 524. 


Washing     Platinum    Prints.       A.    Huszar.       Der.     Amat. 

Phot.  5,  74—75. 
A  (ink   per  cent,   solution  of  crystallised  copper  sulphate 
may  be  used   in  place  of   hydrochloric  acid    for  washing 
platinum  prints. — C.  H.  B. 


Some  New  Addition  Compounds  of  Thiocarbamitle,  which 
afford  evidence  of  its  Constitution.  J.  Emerson  Reynolds. 
Proc.  Chem.  Soc.  1891  [97],  78—79. 

Is  the  course  of  the  author's  work  on  silicon  compounds,  a 
thiocarbamide  derivative  containing  silicon  tetrabromide 
was  obtained  which  broke  up  on  treatment  with  ethyl 
alcohol,  affording  among  other  products  the  fine  crystalline 
substance  (H4N2CS)4H4NBr.  The  same  compound  was 
subsequently  obtained  by  direct  union  of  its  components, 
as  was  described  in  a  former  paper  (Trans.  Chem.  Soc.  53, 
857). 

Thiocarbamide  combines  with  ammonium  bromide,  iodide 
and  chloride  at  the  temperature  of  boiling  alcohol,  forming 
characteristic  compounds  of  the  type  (H4X20>)4H4XK'. 
But  no  compounds  were  formed  under  the  conditions 
specified  which  contained  fewer  than  four  molecular  pro- 
portions of  amide  to  one  of  ammonium  salt. 

The  author  demonstrates  on  the  basis  of  experimental 
results  that  the  view  that  thiocarbamide  is  CS(NH2)2  is 
untenable,  but  these  results  are  altogether  in  favour  of  the 
unsymmetrical  structure  HX  :  C(SH)XH2. 

It  is  pointed  out  that  an  interesting  practical  application 
of  the  compound  (H4X2C!s)4H4XBr  has  recently  been  made 
by  Colonel  Waterhouse  to  the  production  of  direct   positive 
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-  the  agent  in  securing  the 
reversal  of  the  photographic  image,  thai  the  presence  of 
only  -—til  of  a  jir-i'm  |nr  ounce  of  " eikonogen  "  developer 
causes  the  negative  intake  that  first  appears  to  change  into 
a  rich-coloured  positive. 

In  tin-  discussion  which  followed,  Mr.  Groves,  referring 
lo  the  ravened  photographs  exhibited  bj  Professor  Reynold*, 
ittention  to  the  curious  fact  that  the  Bilver  deposil 
which,  in  the  earlj  «tagi  of  development,  apparently 
behaved  like  that  forming  an  ordinary  negative  image,  in 
the  later  -'  ■  •  soluble. 


waterproofing  material  and  the  sensitised  film  is  separated 
from  the  paper.  The  claim  made  is  for  the  combination  of 
these  processes  and  not  for  mv  one  <>f  them  separati 

— C.  11.  B. 


The  Decomposition  of  Silver  Chloride  by  Light.     Arthur 

Richardso  '        1891  [97],  81— 82. 

Tin  author  describes  experiments  which  have  been  made 
wiili  a  view  to  determine  whether  silver  chloride  which  has 
larkened  by  exposure  to  light  under  water  contains 
oxygen.  1 he  nature  of  the  change  which  occurs  during 
decomposition  .>»'  the  chloride  was  also  studied  with 
reference  t..  the  part  played  by  water. 

Pure  silver  chloride  was  prepared  by  addition  of  dilute 
hydrochloric  acid  to  ;i  solution  of  pur.-  Bilver  nitrate,  the 
precipitate  being  washed  by  decantation  till  free  from  acid. 
I'ln-  following  facta  were  observed  during  exposure  : — 

1 1.)  Oxygen  «;is  evolved,  a  part  of  which  was  present  as 
ozone. 

(2. )  When  small  quantities  of  water  were  presi  nt,  chlorine 
and  hydrogen  chloride  were  found  in  solution. 

u  hen  a  large  rolume  of  water  "as  taken,  hydrogen 

chloi ide,  bnl  ihlorine,  was  detected. 

The   influei of  hydrogen    chloride    in    retarding    the 

decomposition  of  Bilver  chloride  i-  considered,  and  is 
explained  from  experimental  results  given,  which  Bhow  that 
even   minute   quantities   of  hydrogen   chloride   exercise   a 

marked  influent n  the  stability  "f  chlorine  water  when 

exposed  t"  light  the  rate  of  decom  tosition  of  the  silver 
chloride  being  dependent  on  the  readiness  with  which 
the  chlorine  in  solution  and  water  interact  to  form  hydrogen 
chloi  ide. 

In  the  examination  of  the  darkened  product  foi  oxygen, 

a  portion  1 1  tin-  substa was  taken  which  had  lust  B  per 

cent  of  it-  total  chlorine  during  exposure.  After  it  had 
been  dried  al  110  C.  till  it  ceased  to  lose  weight,  it  was 
hi  ati  -l  in  .i  current  of  pure  hydrogen,  the  gaseous  products 
..I  i in-  reduction  bi  ing  passed  through  a  weighed  phosphorus 
pentoxidu  tube.  Before  u-injr  this  substance  us  mi 
absorbent  of  moisture,  it  was  ascertained  that  hydrogen 
chloride  was  nol  absorbed  by  it  after  contact  for  a  few 
hours  "nl\ 

The  results  show  that  the  gain  in  weight  of  the  drying 
till..  -  in.  i  the  decomposition  of  the  silver  compound,  which 
lasted  from  7  B  hours,  is  so  small  as  to  preclude  the 
possibility  of  the  presence  of  an  oxygen  compound  in  the 
darkened  product,  The  darkening  of  the  carefully  dried 
chloride  wai  erved  to  take  place  when  exposed  to 

lijrht  in  n  tube  containing  dry  carbon  tetrachloride  from 
which  all  air  l.a.l  l.r.n  removed  bj  boiling.  Prom  these 
faets  tin-  aiith.ii  concludes  that  tin-  darkened  silver  com- 
pound is  1. 1'  the  nature  of  a  subchloride  rather  than  an 
oxychloride, 


PATEN  I- 


.-l«   Improved   Sensitised   Flexible  Film  for  Photographu 

Purpost  -      I.    w      Police,   I don.     Ill'     Pat.   8393, 

March  I,  1890.    <'.</. 

A  la.i.i   mi  u.li  nt  beavilj  calendered  or  "  surface  "  paper 

is   coated    with    india-rnbbet    it   soi thei    waterproof 

material,  ami  thin  with  gelatin  containing  sufficient  alum 
to  make  it  whollj  mi  partiall]  insoluble.  When  the  gelatin 
is  iirv  it  is  coated  with  celluloid  nr  other  pyroxylin  com 

pound  in  a  fluid  or  plastic  condil ami  when  the  hitter 

is  dry  it  i-  coated  with  sensitive  gelatine  bromidi  emulsion. 
After  the  emulsion  ha-  dried  thi  thi    pnpei   is 

moistened  with  the  sohenl  originally   employed   with  the 


Improvements  in  or  relating   t»  FlexibU   Phototype  Plate*. 
i..  Balagny.     Eng.  Pat  -117s,  March  17.  1890.     f»l. 

\  iiimw.k  support  of  collodion, gelatin,  celluloid,  paper 
parchment  oilcloth,  leather,  jfcc.  is  coated  with  a  film  of 
gelatin  or  Bilver  gelatino-bromide,  or  an  emulsion  prepared 
with  any  organic  body  forming  a  surface  sensitive  to  light 

when  sensitise. I  with  potassium  iliehromate.     The  films,  alter 

being  dried,  can  1"-  kept  fur  a  long  time.  When  required 
fur  use  they  are  sensitised  by  immersion  furtive  minutes  in 
ii  3  per  cent,  solution  of  potassium  dichroniate.  ami  are 
dried.  They  are  then  expos,-. 1  in  ordinary  printing  frames, 
ami,  since  the  film  i-  flexible,  it  can  he  examined  daring  the 
process  of  printing.  When  silver  salts  are  present  the 
image  i~  much  tlarker  than  with  iliehromate  or  organic 
matter  alone,  ami  hence  tin-  proper  depth  of  printing  is 
more  easily  secured.  The  print  is  washed  in  water,  sup 
ported  on  a  lithographic  stone  or  planed  steel  block,  ami 
inked  up  in  the  usual  manner. — C.  II.  H. 


Improvements  in  Photographic  Printing  Apparatus  for 
Producing  Photographic  Copies  at  a  Itapid  lint.. 
W.  1'.  Greene  ami  1\  II  Yaxley,  London.  Eng.  Pat 
1956,  March  29,  1890.     fW. 

\%  apparatus  foi  obtaining,  on  a  continuous  sensitised  band, 
rapid  consecutive  reproductions  of  photographic  prints  from 
raphic  negatives  of  Minims  subjects.  Claimi  are 
made  for  the  use,  in  combination,  .-t  a  continuous  roll  of 
suitable  paper,  a  -rru-.  "I  sensitising,  developing,  toning, 
tisiiiL.'.  washing,  ami  other  tanks,  with  means  for  supplying 
tin-  requisite  solutions,  ami  means  for  drawing  off  ihe  waste 
liquids;  means  fur  squeezing  the  liquid  from  tin-  band  as  it 
pass.-s  from  each  tank  ;  means  for  exposing  one  face  of  the 
sensitised  band,  anil  means  fur  simultaneously  exposing 
both  faces,  tin-  band  being  kepi  Bta  iouary  during  exposure, 
ami  released  immediately  afterwards]  means  for  continually 
feeding  the  printing  frame  with  the  exact  length  of  sensitised 
bond  required  for  each  print. — ('   11.  H. 


Improvements  in  Apparatus  for  Cist  in  Developing 
Photographic  Plates  t>i  Films.  Ii.  Pairweather,  Poresl 
Hill.    Eng.  I'at.  5742,  April  If..  1890.     Bd. 

Tin  apparatus  is  designed  for  tin-  develo] -nt  of  photo- 
graphic plates,  ,x.e.  without  the  u-r  of  a  dark  room.  It 
consists    ,.f   ;l    ,lish    with    a    transparent    non-actinic    bottom 

ami  top,  the  tup  in  Hi-  removable  in  order  to  allow  of  the 
introduction  of  the  plate.  At  the  side,  or  in  any  other 
convenient  position,  an-  one  or  more  funnels  communicating 

with  the  inside  of    the  dish  ;  and   there  is  also  a  waste-pipe. 

to  allow  of  the  dish  being  emptied.  Development  is  watched 
through  the  t.ip.  mi-  if  a  puce  of  mirror  is  placed  under  the 
•  I  is  1 1.  at  an  angle  of  15  ,  development  &c.  can  also  be  watched 
through  the  bottom. — C.  II.  II. 


Improvements  in  Photographic  Baths  for  Developing  and 
like  Purposes.  .1.  II.  llmoks,  Birmingham,  Kng.  Tut. 
9413,  .hue  is,  1890.     Hi/. 

Wiin  a  vi.w  lo  prevent  the  spilling  of  liquids,  staining  of 
bands,  &c,  the  upper  edges  of  the  dishes  (which  may  be 
made  i.f  ebonite,  wood,  metal,  china,  8kc.  |  an-  pro*  ided  w  ith 
a  hollow  beading  tenr mating  In  a  flange  or  overhanging 
put  directed  inwards.  The  corners  of  the  dish  (or  a  special 
spout)  have  wings  or  flanges  tinned  inwards.  A  movable 
spiiut  mi  comer  atta.lun.iit.  consisting  of  a  cover  plate 
with  spring  clips  or  Other  holders,  ma)  also  l.e  Usui. 

I    II.  II. 
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Improvements  relating  to  Films  for  Use  in  Photography. 
V.  Planchon,  Boulogue-sur-Mer,  France.  Eng.  Pat. 
14,189,  September  9,  1890.     Sd. 

Rigid  frames  of  suitable  size  and  shape  are  fastened  by 
simple  pressure  or  by  means  of  some  adhesive  substance 
to  films,  sensitive  or  insensitive,  prior  to  the  evaporation  or 
oxidation  of  the  solvents.  When  the  film  is  completely  dry 
the  frame  keeps  it  tight  and  smooth. — C.  H.  IS. 


An  Improved  Preparation  of  Chemicals  adapted  to  the 
Development  of  Photographic  Plates  and  the  like. 
A.  McDonald,  Silloth.  Eng.  Pat.  15,091,  .September  24, 
1890.     4</. 

O.nt.  part  of  sodium  oxide,  four  parts  of  sodium  carbonate, 
and  eight  parts  of  sodium  sulphate,  are  fused  together  and 
made  into  sticks  or  pellets  of  convenient  size  or  weight. 
Anv  proportions  other  than  those  given  may  be  used  if 
preferred.  The  sticks  or  pellets  are  dissolved  in  a  measured 
quantity  of  water,  together  with  a  definite  amount  of  solid 
pyrogallol. — C.  H.  13. 


An  Improred  Process  of  Printing  in  Colours.  W. 
Schumacher  and  L.  C.  Raegener,  New  York,  U.S.A. 
Eng.  Pat.  3342,  February  24,  1891.     4d. 

Tins  invention  relates  to  an  improved  process  of  printing 
in  colours  in  such  a  way  that  the  well-known  character  of 
a  water-colour  painting  is  closely  imitated.  The  different 
colours  of  the  picture  are  reproduced  in  wash  tints  by 
means  of  lithographic  ink  or  crayon  on  the  surface  of  as 
many  separate  transfer  sheets  as  there  are  colours  to  be 
printed,  these  sheets  being  made  of  celluloid  or  other 
suitable  hard  unimpressionable  surface.  The  several  tints 
are  then  transferred  to  separate  stones  or  plates  having 
grained  surfaces.  The  printing  surfaces  arc  next  coated 
with  a  layer  of  gum  solution,  dried,  washed  off,  and  rolled 
up  in  the  usual  way  with  transfer  ink.  They  are  then  pre- 
pared with  gum  and  acid,  like  a  crayon  drawing.  Finally 
the  different  colours  are  printed  from  these  prepared  surfaces 
in  register  to  correspond  with  the  colours  of  the  original 
picture. — W.  E.  K. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

77ie  Annual  lieport  (Fifteenth')  of  Her  Majesty's 
Inspectors  of  Explosives  for  1890. 

Thk  report  of  Her  Majesty's  Inspectors  of  Explosives  just 
issued  states  that  there  has  been  no  falling  off  iu  the  high 
standard  hitherto  attained  in  the  state  of  the  factories  and 
magazines  visited  under  the  Act.  One  new  factory  was 
Licensed  during  the  year,  but  no  new  explosives  have  been 
added  to  the  list  of  authorised  explosives.  Five  years  ago 
there  were  1 1 is  factories  employing  7,484  persons,  now 
there  are  123  factories  giving  employment  to  9,820  workers. 
During  the  year  there  were  accidents  during  manufacture 
causing  the  depth  of  eight  persons.  In  regard  to  importation 
there  has  been  an  extraordinary  decrease  in  the  amount  of 
foreign  dynamite  brought  into  this  country  compared  with 
former  years,  only  371,650  lb.  being  imported  last  year  as 
against  an  average  of  1,000,000  lb.  a  year  for  the  previous 
eight  years.  Part  of  this  decrease  is  doubtless  to  be 
accounted  for  by  au  increase  in  the  amount  of  the  gelatinous 
tonus  of  mtro-compounds  imported,  but  still  the  total 
amount  of  nitroglycerin  explosives  imported  was  more  than 
400,000  lb.  less  than  during  the  previous  year.  Dr.  Dupre, 
in  Ins  report  to  the  inspectors  on  the  chemical  work  of  the 
department,  points  out  that  although  the  gelatinised 
preparations  are  displacing  the  original  Kieselguhr  dynamite, 
they   have  dangers  of  their  own   which  the  manufacturer 


has  not  yet  completely  overcome.  The  chief  of  these  is 
their  liability  to  exude  a  thin  gelatin  which  is  liquid  at 
ordinary  temperatures,  and  it  seems  also  more  difficult  to 
insure  absolute  stability  under  the  mast  trying  conditions 
of  temperature  and  storage.  Xo  authentic  case  of  the 
spontaneous  ignition  of  dynamite  is  on  record,  whereas 
there  are  several  such  in  regard  to  gelatinous  preparations. 
In  the  hottest  climates  these  should  be  stored  in  water, 
when  practicable,  and  carefully  inspected  periodically. 
Many  of  the  imported  samples  of  blasting  gelatin  failed  to 
pass  the  prescribed  tests,  but  the  condition  of  the  other 
explosives  was,  on  the  whole,  very  satisfactory.  The 
French  chalk  to  be  used  in  the  heat  test  will,  in  future, 
be  defined  as  follows  :  "  French  chalk. — Commercial  French 
chalk  is  carefully  washed  with  distilled  water,  dried  in  a 
water  oven,  and  then  exposed  under  a  bell  jar  to  moist  air 
until  it  has  absorbed  about  O'.j  per  cent,  of  moisture  at  the 
most.  The  chalk  is  then  thoroughly  mixed  and  bottled  for 
use."  The  useful  effect  which  the  Explosives  Act  has 
exercised  is  seen  from  the  facts  that  the  average  number  of 
deaths  during  the  last  10  years  is  eight  per  annum,  whereas 
during  the  seven  years  preceding  the  Act  the  average 
number  of  deaths  was  39'5  per  annum;  at  that  time  there 
were  only  55  factories,  now  there  are  123. 

Under  the  heading  of  F'oreign  Explosions  the  report 
notices  that  at  Dupont's  gunpowder  factor}',  near 
Wilmington,  U.S.A.,  about  80  tons  of  brown  prismatic 
powder  exploded.  This  is  the  largest  amount  of  gunpowder 
accidentally  exploded  within  the  experience  of  the 
inspectors.  An  explosion  which  took  place  in  a  picric  acid 
factory  at  Mannheim  possesses  several  interesting  points. 
The  accident  is  considered  to  have  originated  in  the  ignition 
(by  friction  or  otherwise)  of  some  picrate  of  lime  which 
had  been  formed  by  the  action  of  the  picrid  acid  upon  the 
whitewash  and  mortar  of  the  walls.  It  was  also  found  that 
2,510  kilos,  of  picric  acid  burnt  away  without  explosion. 
The  report  also  notices  the  more  important  explosions  and 
fires  wliich  were  due  to  petroleum, — VV.  M. 


PATENTS. 


.1    zVe«>   Combustible   Compound.      W.    Ruckteschell,   St. 
Petersburg.       Fug.    Pat.     1349,     December     16,    1885. 

S uid  Edition.     iW. 

'1  ins  is  an  invention  for  producing  a  special  kind  of 
nitrocellulose  for  actuating  an  explosion-engine  patented 
by  the  same  inventor.  Wood  fibre  is  first  boiled  with 
potash  and  then  with  dilute  nitric  acid.  One  part  of  the 
purified  wood-fibre  is  then  nitrated  by  treatment  with  one 
part  of  nitric  and  one  part  of  sulphuric  acid. — W.  M. 


Improvements  in  the  Manufacture  of  Explosives,  t'.  ( >. 
Lundholm  and  J.  Sayers,  Stevenston.  Eng.  Pat.  12,338, 
August  3.  1889.     Second  Edition.     4</. 

Thk  inventors  combine  nitroglycerin  and  so-called  insoluble 
nitrocellulose  by  means  of  heat  and  pressure.  As  this 
product  is  sometimes  brittle,  some  soluble  nitrocellulose  or 

nitroxyeellulose  or  nitrocellulose  is  added  to  the  insoluble 
nitrocellulose.  <  hie  per  cent,  of  a  camphor  or  mono-  or 
ilinitro-derivative  of  the  aromatic  group  has  a  distiuct 
effect  in  reducing  brittleness  and  facilitating  gelatinisation. 
The  heat  employed  may  be  from  lo  lo  100  ('.,  and  the 
pressure  at  least  one  ton  per  square  inch.  (See  also  this 
Journal,  18S9,  HI,  764,  and  893.)— W.  M. 


Improvements    in    the    Manufacture  of    Gunpowder.      H. 
Kolf,  Bonn,  Germany.     F]ng.  Pat.  8811,  June  7,  1890.  6</. 

This  invention  consists  in  nitrating  "carbon  hydrates  or 
plants  or  their  waste  products,  which  possess  the  qualities 
of  carbon  hydrates  in  a  nitrogenous  condition,"  under  a 
pressure  of  from  2  to  5  atmospheres.  After  washing  and 
drying,  the  mass  is  treated  with  sulphuretted  hydrogen  or  a 
solution  of  potassium  or  sodium  sulphides,  &c,  under  a 
pressure  of  about  5  atmospheres  ;  after  again  washing,  the 
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J  i-  treated  under  4  or  5  atmospheres  with  «  solution 
of  .in  alkaline  nitrate.  Tin-  prodncl  i-  next  treated  with  a 
solution  of  a  "  biuitro-earbon  hydrate"  and  moulded  into 
suitable  form-. —  \V.  M. 


Improvement*   m    Blasting    Cartridges.      T.   Puskas  and 

I.   Bchlenker,    Budapest,    Vustria-Hungary.     Bog.    Pat 

10,668,  Jul]  '.',  1890.     6<l. 

Tbk  invention  consists  in  making  cartridge  shells  ol  ever] 

possible  shape  thicker  along  the  surface  or   side   further 

from  ill.-  object  t"  '"•  blasted,  whilst  tin-  opposite  surface  or 

side   i-   made   thin,  so   that    the  gases   "f    tin-  exploding 

butting  material  have  more  difficult;  in  bursting  the  strong 

farther  from  tin-  object  to  In-  destroyed  and  less 

difficulty  in  bursting  the  thin  surface  nearer  the  — ^ : » i « 1  object, 

whereby  the  whole  effect  of  tin'  gases  produced  i-  directed 

towards  tin-  object  to  be  burst,  which  i-  of  great  advantage. 

— W.  M. 


Improvements  hi  the  Manufacture  of  Matches.    < '.  I!.  V.. 
Bell,  London.     Bng.  Pat.  330,  January  7,  1891.     4,1. 

Tin-  inventi sonsists  in  tin-  use  of  coloured  paraffin  fur 

coating   matches,   so   thai   ;i  glance   i-   sufficient   to  Bhow 
whether  tin-  matches  have  been  properly  paraffined  or  not, 

— \V.  M. 


Improved  Lucifei  Matches.  G.A.  Bosen  Hotter,  Groningen, 
Holland.     Eng.  Pat.  3679,  February  28,  1891. 

This  invention  consists  in  using  washed  turf,  peat,  or  moss, 
with  or  without  addition  of  clay  or  resin,  &c,  pressed  into 
suitable  forms  in  pla E  the  usual  w I  splints. — W.  M. 


XXII1.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

A    YIelhod  of  Determining  thi  Consistency  of  Lubricating 
(./,,i..      I:   Kissling,   Chem.  Zeit.  1891, 15,  298— 299. 

See  under  XII.,  page  555 


I  -       venient  Apparatus  for  the  Determination  of  Melting 

Points,     li.  Ebert    Chem.  Zeit  15,  76. 
Tin  i.  Bulls  obtained  by  different  apparatus,  several  of  which 
have  been  introduced  iatelj  i  compare  this  Journal,  l  B90, 88  1 1 

varj  to  a siderable  extent,  and  the  author  recommends  the 

following  i Liflcation  ol  the  method  with  a  sulphuric  acid 

bath,  which  hi  hat  found  accurate  and  convenient  during  h 
period  of  seven  years.     The  apparatus  oonsists  ol   .i  tesl 

eylindei  "t  about  -'.'.  i diameter,  19  mm.  from  tin-  bottom 

"t   which  .i  | e  ol   perforated   platinum  foil   i-   fitted,  in 

•  •i.i.i  i'i  prevent  unequal  heating.  The  cylinder  is  closed 
with  lead  isbestoa,  in  which  the  thermometer  and 

the  capillary  tubes  an-  Axed.  The  thermomctei  is  about 
I.',  nun.  distant  from  tin-  platinum  foil,  and  the  capillary 
tiili.~,  which  are  longer  than   usual,  are  placed  as  near  as 

I ible  to  tin-  hull,  of  the  thermometer.     Another  capillary 

tube,  bent  at  riahl  angles  at  the   lowi  i    •  nd    and   passing 

through  tbe  lead  foil  ••!    und atfa  the  asbestos, reaches 

In low  the  tin -11111  .in.  ti  i  di  at  the  platinum  foil,  and  nerves  to 
introduce  a  slow  current  of  air.  In  working  with  this  appa- 
ratus ;i  small  flame  onl]  is  used,  and  the  risirg  of  the 
temperature  i-  slow  bul  equal,     a  furthi  i  ■  i-  thai 

uo  snaking  of  the  liquid  is  t issar]      The  same  sulphuric 

;..  i.l  ma]  I"-  used  many  times,  es| iall]  whi  d  the  ait  passes 

through  a  calcium  chloride  tube  before  entering  the  appa- 
ratus The  cylinder  employed  should  i»  ••!  sufficient 
length,  so  that  no  inconvenience  ma]  be  experienced  from 
the  escape  of  the  sulphuric  acid  vapjurt      II    3 


/.\  ORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Determination  o/  Carbon  in  Steel.    A,  A.  Blair.    J.  Anal. 

and  Appl.  Chem.  March,  1891. 
The  author  1ms  repeated  Dudley's  experiments  in  connexion 
with  the  use  of  ammonium  copper  chloride  as  a  solvent 
when  estimating  carbon  in  steel  and  confirms  Dudley's 
results  (this  Journal,  1891,67 — cs)  to  the  effect  that  the 
double  chloride  contains  carbonaceous  matter,  and  that 
when  used  the  quantity  of  carbon  found  diminishes  with 
each  crystallisation  of  the  double  salt,  and  is  also  lower 
when  neutral  than  when  acid  solutions  of  the  double  salt 
are  used.  This  latter  occurrence  is,  in  Langley's  ..pinion, 
due  to  the  precipitation  of  carbon  from  the  acid  solution 
of  the  double  salt,  whereas  the  author  thinks  thai  the 
neutral  solution  becomes  Brightly  alkaline  ami  dissolves 
some  of  the  carbonaceous  resiilue  :  be  also  attributes  the 
carbon  present  in  this  -alt  to  hydrocarbonaceous  matter 
derived  from  the  gas-liquor  from  which  the  ammonium 
salt  i-  prepared;  he  finds,  however,  that  this  source  of 
trouble  may  be  entirely  avoided  by  the  use  of  potassium 
copper  chloride  which  in  experiments  proved  not  only 
quite  efficient,  bul  also  a  safer  ami  more  desirable  solvent 
than  the  ammonium  copper  salt. 

For  the  combustion  of  the  carbonaceous  residue  from  the 
steel,  the  author  employs  a  platinum  tube  i'i;  in.  long 
and  ,",,tli-  of  an  inch  diameter,  the  front  part  in  the  funi 
is  rilleil  for  6  in.  with  granulated  copper  oxide  kept  in 
position  by  platinum  gauze  plugs,  a  similar  plug  being  used 
behind  the  platinum  boat  ;  tin-  latter  is  6  in.  long  ami  just 
large  enough  to  go  in  the  tube  ;  and  for  the  direct  com 
bustion  of  steel  in  oxygen  il  is  provided  with  n  platinum 
foil  cover  having  half  circles  cut  through  al  intervals  ol 
half  an  inch,  and  in  use  the  semi-circular  flaps  thus  formed 

are  Bel   up  at   an  angle    of     15     SO  aS    to    'lire.-t    the  current  of 

gas  down  into  the  boat,  The  oxygen  and  air  arc  admitted 
under  pressure,  passing  through  potash  and  over  fragments 
of  pumice  before  entering  the  tube  The  issuing  L'a-  is  in 
the  author's  opinion  mosl  '  "u\  eniently  ami  safely  purified  by 
the  following  arrangement  i  Two  "i  the  I  tubes  ordinarily 
employed  for  such  purposes  aroused;  the  larger  bulb  of 
the  tii -t  tube  is  filled  with  fragments  the  size  of  split  peas 
it  drj  cuprous  chloride  for  absorbing  hydrochloric  acid  ami 
chlorine,  the  remaining  part  of  the  tube  being  charged  with 
granular  anhydrous  copper  -ulph.it.-  and  a  plug  of  a -he -to- ; 

in  the  -mall  hull,  of  tin-  u.\t  tube  a  plug  of  cotton  is  placed 

and  moistened  with  one,  or  at  the  outside  two,  drops  of 
water,  to  adjust  equilibrium  of  moisture,  the  other  portion 
,it  :lii-  nib.  being  filled  with  dried,  not  fused,  calcium 
chloride  ;  the  author  fears  the  presence  ol  lime  in  the 
fused  -alt.  The  experiments  also  indicate  the  great  value 
of  using  a  standard  iron  of  known  carbon  content  fbrsuoh 
investigations  a-  these.  —  lb  A.  I.. 


Errors  in  iff  Volumetric  Determination  of  Zinc  by 
Potassium  Fetrocyanide  and  how  to  avoid  them.  It.  F. 
Moldenhauer.     Chem.  Zeit.  15,  •-••-,:i— 224. 

Tin  extreme  sensitiveness  of  copper  sulphate  paper  a-  an 
indicator  (this  Journal,  1890,  108—109)  ha-  enabled  the 

author  to  make  observations  on  tin-  above  subject    The 

potassium  ferrocviiniilc  -olution  which  ha-  tube  used  fol 
the  titration  of    zinc,  i-    first   colourless,  but  n   -oiue  ferric 

oxide  i-  precipitated  ami  the  liquid  assumes  a  yellow  - 

Thi-   ma]   be   prevented  by  adding  1-  'J  grins,  of  oaustio 

alkali  to   1,000  CO.  of   the  -olution,   and  keeping  the  latter  ill 

opaque  bottles  and  dark  places.  The  correctness  "1  the 
volumetric  determination  is  not  affected  bj  calcium-, 
strontium-,  aluminium-,  lead  .  ami  ferric-oxide  :  much  fet  i  ic 

!•.   however,  may  produce  a  slight  difference.     Hut  in 

the  presence  of  magnesia  :i  6  per  cent,  more  than  tin 
correct  quantit]  of  potassium  f.  rroc]  snide  may  he  neoi  ssar] 
for  the  titration.  Manganese  oxide  produces  a  similai 
difference  whioh  howrevei  seldom  exceeds  t  per  cent 

I.,  avoid  the-,   errors  the  author  recommends  the  follow 

i.  til. nl  :  — 

2"50  gnus,  of  /in.-  ore  are  dissolved  in  hydrochloric  acid, 
-..in.    nitric  acid   added,   ami   the   liquid   diluted   without 
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filtration  to  250  cc.  A  Geissler's  burette  is  rinsed  anil  tilled 
with  this  liquid,  50  ce.  of  which  are  mixed  in  a  flask  with 
10  ec.  of  ammonia  and  5  ce.  of  a  solution,  100  ee.  of  which 
contain  5  grins,  of  ammonium  carbonate,  5  grms.  of  ammo- 
nium chloride  and  10  cc.  of  ammonia.  The  mixture  is 
heated  until  a  precipitate  is  formed  and  is  then  allowed  to 
stand  until  cool.  Meanwhile  25  cc.  are  poured  off  from  the 
burette,  and  mixed  with  10  cc.  of  ammonia  and  titrated 
approximately  ;  another  25  cc.  of  the  original  liquid  are 
added,  and  then  an  accurate  titration  is  made.  To  the 
liquid  in  the  first  flask,  when  cool,  between  1  and  2  cc.  (not 
more)  of  sodium  phosphate  solution  of  10  per  cent,  strength 
is  added,  and  the  mixture  shaken,  manganese  oxide  and 
magnesia,  if  present,  being  thereby  precipitated  j  then 
another  titration  is  made,  the  final  reaction  of  which  has 
to  be  controlled  after  a  short  time.  The  difference  between 
this  and  the  first  titration  gives  the  amount  of  magnesia 
or  manganese  oxide  present.  The  advantages  of  this  method 
are.  that  no  nitrations  are  necessary,  that  the  titrations  can 
also  be  made  by  artificial  light,  and  that  the  final  reaction 
is  very  delicate  — II.  8. 


Arsenic  in  Crude  Acids.     Chem.  Zeit,  15,  43. 

In  reply  to  a  complaint  that  crude  acids  often  contain  large 
quantities  of  arsenic,  the  following  figures  are  given  which 
show  that,  as  a  rule,  this  is  by  no  means  the  ease  :  — 


Arsenic  in  100  Kilos. 
ofJ5nlphuric  Acid. 


Arsenic  in  ltin  Kilos. 
of  llydruehlmie   \ri.i. 


(inns. 
1  :i 

Gnus. 
ft 

4'f 

31 

28 

lir-t 

0-8 

0-7 

0'S 

47 

1'2 

5-7 

13 

'.'•7 

fit 

It 

0-8 

1-0 

0-8 

-II.  s. 
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.-1  Test  for  Strophanthin.  Ilclbing.  Sehweiz. 
f.  I'harm.  25,  2:13. 

If  a  trace  of  strophanthin,  dissolved  in  a  drop  of  water,  be 
mixed  with  ferric  chloride  anil  a  drop  of  sulphuric  acid 
added,  a  reddish-brown  precipitate  forms,  which  either  at 
once  or  after  standing  some  hours  turns  to  an  emerald  green 
colour. — H.  S.  P. 


Gayon's  Test  for  Aldehyde.     H.  Borntriiger.     Zeits.  Anal 

Chem.  30,  208. 
As  a  test  for  aldehyde  in  spirit,  Gayou  (Cornpt.  Rend.  105, 
1182;  this  Journal,  1888,  238)  recommends  the  use  of  a 
solution  of  magenta,  which  has  been  decolourised  by  means  of 
a  little  hydrochloric  acid  and  a  large  quantity  of  acid  sodium 
sulphite.  The  author  finds  this  method  unreliable,  partly 
because  the  action  of  the  air  induces  the  oxidation  of  the 
aeid  sodium  sulphite  to  acid  sodium  sulphate  and  causes  the 
reappearance  of  the  magenta  colour.  On  the  other  hand 
tin'  presence  of  acetal  which  occurs  in  nearly  every  spirit 
that  has  not  been  very  well  rectified,  and  especially  in 
Russian  spirit,  destroys  the  colour  of  the  magenta,  so  that 
when  a  little  aldehyde  is  present  together  with  much  acetal, 
no  colour  reaction  takes  place.— H.  S.  P. 


Ihl's  Tests  for  Lignin:    A  Question  of  Priority.  M.  Niggl. 
Chem.  Zeit.  15,  298. 

Thk  author  considers  that  Ihl  ignores  the  existence  of  the 
greater  portion  of  literature  concerning  the  chemical  reactions 
of  lignin,  since  that  chemist  continues  to  describe  as  new 
reactions  which  are  already  well  known.  Thus,  Ihl  in  a  recent 
article  (Chem.  Zeit.  15,  201 ;  see  page  563),  refers  to  a  paper 
published  by  himself  in  1885,  in  which  the  property  possessed 
by  phenols  of  yielding  colour-reactions  with  lignin  is 
pointed  out.  This  property  was  discovered  several  years 
before  that  date  by  v.  Hohnel  (Sitzungsbericht.  d.  Akad.  d. 
Wissensch.  Wien,  76;,  who  observed  the  reaction  with 
phenol,  and  subsequently  by  Wiesner,  who  showed  that  such 
colour-reactions  were  produced  with  catechol,  resorcinol, 
pyrogallol.and  phloroglucinol.  The  author,  again,  in  1881 
drew  attention  to  these  reactions  in  an  article  discussing 
the  chemical  nature  of  lignin. 

The  pyrrol  reaction  (see  this  Journal,  1887,  306;  1888, 
51;  1889,421,640,914,  1012:  1890,418,555,770;  1891, 
165),  also,  to  which  Ihl  gives  preference  as  being  the  most 
delicate  test  for  lignin,  was  known  and  described  before  it 
was  discovered  by  Ihl.  It  is  mentioned,  for  instance,  by 
Behrens  in  his  work  (Hilfsbueh  zur  Anleitung  Micro- 
scopischer  Arbciten,  1883),  a  book  in  which  descriptions 
are  given  of  most  of  the  "new"  reactions  discovered  by 
Ihl.  The  author  has  long  since  replaced  pyrrol  in  his 
investigations  by  indole,  which  is  a  more  stable  and  delicate 
reagent;  Singer,  Behrens,  Tschirch,  and  Zipperer  have  all 
testified  to  tile  superiority  of  indole. 

Further,  to  avoid  mistaking  membranes  which  are  merely 
ligmfied  for  true  lignin,  the  necessity  for  concurrent 
microscopical  investigation,  whilst  making  the  chemical 
tests,  is  pointed  out.     Ihl  appears  to  have  overlooked  this. 

— E.  B. 


ORGANIC  CHEMISTRY.—  QUANTITA  TIVE. 

Supplementary    Notes     on     the     Chemistry    of    Whisky. 
A.  H.  Allen. 

Seepages  519—521. 


.1    tiote   on    Luwenthal's   Method    of  Tannin    Analysis. 
K.  L.  Whiteley  and  J.  T.  Wood. 

See  page  523. 


On  the  Determination  of  Tine- Rosin  in  Beeswax. 
II.  Rottger.     Cnem.  Zeit.  15,  45. 

To   effect  such  determination  various  methods  are  known, 
fbe  degree  of  accuracy  of  which  is  different. 

1.  Donath's  Method. — Some  of  the  wax  is  boiled  in  a 
test  tube  for  15  minutes  with  concentrated  nitric  acid,  and 
then  cold  wafer  added  in  a  fine  jet,  by  which  the  wax  is 
solidified.  The  liquid  is  now  poured  off  and,  when  cold  or 
if  water  is  added  to  it  will,  if  pine-rosin  is  present,  yield  a 
yellowish  floceulcnt  precipitate  which  dissolves  in  ammonia, 
giving  a  red-brown  colouration.  The  author  finds  that  this 
method  gives  accurate  results,  but  that  the  following  is 
more  convenient. 

2.  E.  Schmidt's  Method. — Five  grms.  of  wax  are  boiled 
with  four  or  five  times  as  much  crude  nitric  acid  (1*32 — 
1  -33  sp.  gr.).  After  one  minute  the  mixture  is  diluted  with 
cold  water  to  twice  its  volume,  and  then  ammonia  must  be 
added  until  a  strong  odour  of  ammonia  is  given  off,  the  liquid 
during  the  operation  being  frequently  shaken.  The  liquid, 
which  has  to  be  poured  off  from  the  solidified  wax,  is 
yellow,  if  the  wax  was  pure,  but  if  it  was  adulterated  by 
pine-rosin,  it  shows  a  more  or  less  red-brown  colouration 
(in  consequence  of  the  nitrogenous  products  which  have  been 
formed).  This  method  is  a  very  good  one,  and  the  author 
confirms  the  statement,  that  as  little  as  1  per  cent,  of 
pine-rosin  can  be  determined  with  perfect  accuracy.  It  can 
be  made  still  more  accurate  if  the  alcoholic  extract 
described  in  the  subsequent  test  be  used. 

f  2 
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:t.  Hager't  Method h  modified  bj  the  author  as  Follows; 

\  sampli  of  the  \».i\  to  be  tested  is  boiled  »itli  15  times 
its  routine  of  dilute  alcohol  i"t  50  pet  cent,  strength 
rorometricallj  l.andwhen  perfectly  cold  filtered,  if  necessary. 
Then  the  liquid  is  diluted  with  water  to  double  its  volume, 
[f  the  wax  is  pure,  this  diluted  liquid  is  clear,  hut  if  pine- 
rosin  be  present  it  is  of  a  milky  appearance,  and  not  clear. 
As  little  as  'J  per  «-. -i 1 1 -  of  pine  rosin  can  «itl>  aocuraoj  bi 
detected  by  ilii-  method. 

I.  Sedna's  test,  which  consists  in  dissolving  the  \v:.\  in 

chloroform    and    adding  lime  water,   i*.  according    to   the 

author,  ol    ao   irulue    whatever,  :i-   he  uever  succeeded   in 

obtaining  thi    grej  brown  flocculeut  substance  which  Sedna 

i  eating  the  pri  senci    of  pine-rosin,     i  See 

this  Journal,  L890,  -  I  and  771  \  and  1891,  165  I 

—  H   S. 


On  tin  Composition  oj  Woody  Mattel  andthi   Influence  oj 
Uhalit   and    (allium    Bisulphiti    on    Wood.      \     [hi. 
i  hi  n,  Zeit.  15,  201—202. 

8ee  under  \  I  \  .  page  ■'ii;:s. 


On  the  Quantitativt  Determination  ••!  Mechanical  Wood 
I'/il/,  in  Paper.  i:.  Benedikt  and  M.  Bamberger.  I  hem 
Zeit.  15,  221—222. 

Two  methods  ha*,   hitherto  been  usually  employed  t'"i  ilii^ 

purpose,  *  iz. : — 

l    Godeffroy's  method  (compari   Mittheil.  d.  k.  k   Techn. 

Gew.  \l" as,   I x^-.   18,  66  -77.  and    1889    9     14;  tlii- 

Journal,  1888,863-864;   1889,574—576).      I  'be  paper  to 


be  tested  has  t.>  !"■  extracted   in  consecutive  ordei    by  the 
following  liquids ;  cold  nod  boiling  water,  hot   solution  of 


'I'll k-   Hi  iii;»imiI'i\   <>i     MktbOXYI     in    I.m.ms. 

tartaric  acid  in  alcohol  of  80  per  cent,  strength,  hot  water 
and  cold  water,  and,  finally,  alcohol  and  ether.  After  that 
tin-  residue  is  boiled  with  a  dilute  *.>luti.»n  ol  ^nM  chloride, 
and    the    gold    which    >-    herebj     obtained,    weighed,   as 


Unsized  

Unsized 

i  i   ized 

\  egeteble  Bize 

tabli  size 

Unsized  

\  egetabk  six    

Animal  ilse 

i        led 

Animal  size 

\  .'k'.llil.li-  ~ui-  

I  

Vi'it.  I  i  ill  

\  Qgetable  size 


fl  ater. 

ash, 

M .  1 1 .  >  1 

Number. 

Mocha :il 

Wood-Pulp 
round. 

.M 

Mei  ha 

\\  ood-Pulp. 

Pi  r  i  ■nt. 
7-68 

Pi  ,  i  .in. 

IS*46 

Per  i 

89  I.. 

Pi  i  r.  nt. 

711 

9*09 

n-;i 

13'Sl 

80 

T  •  IJ 

Li-eo 

Bl'78 

80 

6'97 

I'M 

11-81 

B2'26 

80 

8'97 

I'M 

.!•:. 

0 

i;  .. 

..  M 

S  82 

in 

7*81 

1'98 

B"78 

in 

0  0  ; 

■ui 

B'77 

in 

,:-; 

i  .. 

0*21 

27  17 

SO 

0'88 

•J-l.-. 

5-90 

28'10 

10 

Vl:i 

20 

,.  , 

117 

i'lB 

('86 

in 

s*se 

IS'IB 

lirv. 

46-88 

«3'S 

7'7fl 

1  '80 

11  n.-. 

10 

letual  i  ompositi :  Paper. 

*  m  her  Substance*. 


to  i»  i  "Hi.  "f  linen  i 

10  per  cent  of  linen  rags. 

50  per  cent  of  linen  i 

50  per  "'''nt  ol  lint  n  i 

a  rags. 

GO  i"  i 

60  per  cent,  of  linen 

. .  ni  ol  lini  n 

;n  per  cent,  ol  linen  i 

70  per  'i  ni.  "I  linen  rags, 

-«ii  per  cent  «>f  Linen  rags. 

'.tn  per  cent .  <<f  linen  rags. 

\  13*6  i"  r  cent,  "f  lin< 
i  \:  per  cent,  ol  Chin 

DO  per  cent  of  cellulose. 


mechanical  *a '  pulp  nftfl  ' '"  property  ol    redncing  i  i  '285 

pel  coot,  of  gold  ••!>  tin  average,  Khmann  baa  proved  thai 
this  method  gives  fairly  good  results,  bul  the  great  Dumber 
ni  ax  tracts  which  have  t<>  be  made,  if  u  reliable  result  ia 
expected ,  render  this  method  trerj  inconvenient 

2,  'IV. In-  method  (see  Jahresbcr.  d,  Wieuer  llandolsak, 
1800,  150).  This  test  is  based  upon  the  observation  that 
mechanical  wood  pulp,  ii  digested  with  a  mixture  «>i  60  pei 
cent*  of  sulphuric  acid  ;iti«l  10  per  cent,  "t  water,  is  said 
always  to  yield  a  residue  "i  -j  i  ;.  per  cent  I  wit  tins 
observation  cannot  be  considered  conclusive,  ;i>  it  is  bused 
only  upon  tun  determinations, 

Ndw  the  authors  have  recently  shown  that   lignin   has  :i 
rather  high  "  methyl  Dumber  "  (compare  thisJourual,  I 
735  and  925  |    1890,  659  nod  1156      1157),   and   thej    have 
already  pointed  out  that  it  will  be  possible  to  cal<  ulate   the 


quantity  of  mechanical  wood-pulp  in  paper  by  finding  ili«* 
methyl  numbers  of  lignin  contained  in  it.  Although  the 
methyl  numbers  of  different  kinds  of  wood  have  been  found 
to  vary,  those  woods  which  an  mostlj  used  in  the  manu- 
facture of  mechanical  wood-pulp  <l»>  not  differ  muob  in  this 
respect,  and,  besides,  the  different  kinds  of  wood  may  be 
ascertained  bj  r  preceding  microscopical  examination  of 
the  paper  and  the  corresponding  mi  tuj  1  numbers  chosen. 
The  following  table  contains  some  <»t  the  woods  which  are 
of  practical  value  : — 

Methyl  Numbei  <•! 
\\  in. Ms  dried 

■t!    I 

Pine. 6 

Bed  lir 

\\  liitc  iir M'fi 
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The  determinations  have  been  made  with  the  apparatus 
of  Benedikt  and  Griissner  (see  this  Journal,  1889,  735 — 
736;  1891,  163)  which  is  modified,  however,  in  the 
following  way  (see  Fig.)  : — The  two  glass  tubes  a  and  h 
reaching  to  the  bottom  of  A  arc  connected  by  india-rubber 
tubes  of  large  diameter  with  a  copper  vessel  B  of  the  shape 
indicated  in  the  Figure.  A  ami  I!  arc  tilled  with  water,  and 
H  is  heated  by  a  Bunsen  burner.  A.s  soon  as  the  water  in 
B  boils,  the  opening  at  the  end  of  the  tube  a  is  closed  witli 
the  finger  for  a  short  time,  and  the  consequence  is  that  /* 
tills  with  water,  and  as  soon  as  a  is  opened  again  a  regular 
circulation  takes  place  from  A  through  It  to  B  ami  from 
there  through  a,  back  to  A.  Instead  of  the  copper  vessel 
described,  a  glass  flask  may  be  used,  arranged  like  an 
ordinary  washing  bottle,  the  longel  glass  lube  being  beut 
downwards. 

The  determination  of  the  methyl  number  should  be  made 
as  carefully  as  possible,  as  a  difference  of  one  in  this  number 
represents  5  per  cent,  of  mechanical  wood-pulp.  The  test 
is  finished  only  when  the  silver  nitrate  solution  remains 
perfectly  clear  above  the  precipitate  (compare  this  Journal, 
1889,736).  For  each  test  la  to  2-0  gnus,  of  the  sub- 
stance and  30  cc.  of  hydriodic  acid  of  1  •  70  sp.  gr.  are 
used.  Small  quantities  of  sulphur,  as  may  be  contained  in 
the  animal  or  vegetable  sizes  of  the  paper,  do  not  interfere 
with  the  test,  but  a  larger  amount  of  sulphur  makes  the 
methyl  number  smaller  by  forming  mercaptan.  This 
method  therefore  cannot  be  used  for  papers  containing 
gypsum  or  barium  sulphate  The  table  on  previous  page 
shows  the  results  obtained  by  this  method,  as  compared  with 
the  actual  composition  of  different  kinds  of  paper. 

The  method  may  further  be  used  for  finding  the  amount 
of  lignin  in  cellulose. — II.  S. 


On  tin-  Behaviour  of  the  Fully  Bodies  and  the  RSleofthe 
Lecithins  during  Normal  Germination.  W.  Maxwell. 
Amer.  Chem.  J.  1891,  16—24. 

The  author,  after  pointing  out  the  difficulties  in  the  way  of 
estimating  the  normal  glyeerides  in  vegetable  organisms, 
owing  to  the  presence  and  solubility  of  cholerestin,  &c., 
remarks  that  the  lecithins  may  be  estimated  in  germinated 
materials  from  the  organic  phosphorus,  separated  with  ether 
and  alcohol.  This  is  supported  by  proof  that  the  phosphorus 
is  present  as  a  lecithin  since  cholin  is  yielded  as  a  decom- 
position product.  The  seeds  experimented  upon  were  those 
of  Phaseolus  oulgarisj  Gossypium,  and  Lea  Mays;  and 
germination  was  stopped  at  certain  stages  of  development, 
not  at  certain  periods,  as  is  usual. 


Estimation    of   Fatty    Bodies    in     Vegetable    Organisms. 
W.  Maxwell.     Amer.  Chem.  ,1.  1891,  13—16. 

Thk  author  chiefly  experimented  with  cotton  Beed,  which 
had  been  reduced  to  the  greatest  state  of  fineness,  and 
extracted  in  the  Knorr  apparatus.  It  was  found  that  in 
order  to  ensure  complete  extraction  the  ether  ought  to  act 
for  at  least .  l.'i  hours.  The  same  sample  when  treated  for 
8^  hours  yielded  37*39  per  cent,  of  extract,  calculating  on 
the  dry  substance,  but  a  15  hours' extraction  gave  38  "38 
per  cent. 

The  substituted  glyeerides,  or  lecithins,  have  lately 
become  of  some  analytical  importance,  as  their  presence 
enables  an  analyst  to  testify  as  to  the  presence,  and  even  to 
approximately  estimate  the  quantity,  of  several  fatty 
matters,  such  as  the  oily  substance  of  the  seeds  of  the 
vetch,  and  horse-bean,  or  even  of  yolk  of  egg.  The 
ethereal  extract  has  only  to  be  burned  with  mixed  alkali 
salts  (nitrate  and  carbonate  ?)  and  the  ash  examined  tri- 
phosphoric acid.  From  its  amount  the  percentage  of 
lecithin  may  lie  calculated  by  multiplying  by  the  factor 
10-87. 

The  author  has,  however,  found  that  only  about  one-half 
of  the  lecithin  is  readily  extracted  by  the  direct  treatment 
with  the  ether.  The  residue  must  again  be  extracted  with 
boiling  alcohol,  and  the  extract  once  more  immediately 
exhausted  with  ether,  when  it  will  give  up  the  remainder  of 
the  lecithin. — L.  de  K. 


In  the  first  named  the  increase  of  lecithin  was  159  per 
cent,  at  the  end  of  the  tirst  stage.  In  Gossypium  the 
amount  rose  and  fell  again,  showing  that  some  was  again 
decomposed,  as  the  plant  further  developed.  From  these 
results  the  author  concludes  that  new  lecithins  were  formed 
from  the  inorganic  phosphorus  compounds,  but  it  is  not 
dear  that  the  whole  of  the  amount  discovered  was  reorganised. 
In  fact  the  question  as  to  what  happens  to  the  original 
lecithins  in  the  mature  seed  must  be  solved  hereafter. 

—  L.    DE    K. 

'/Vie  Quantitative  Estimation  of  Penta-glucoses  in  Plants. 
G.  de  Chalmot  and  B.  Tollcns.     Ber.  24,  694—695. 

The  authors  have  modified  Gunther  and  Tollens"  method 
(this  Journal,  1890,  903)  of  estimating  penta-glucoses,  in 
so  far  that  they  precipitate  the  furfurol  produced  by  the 
distillation  of  certain  carbohydrates  with  hydrochloric  acid, 
as  furfurol  hydrazone.  Precipitation  is  effected  in  presence 
of  acetic  acid  by  means  of  a  solution  of  phenylhydruzine 
acetate.  The  precipitate  is  collected  in  an  asbestos  filtering 
tube  and  dried  by  suction  at  50° — 60°  C.  A  correction  is 
applied  to  the  weight  of  furfurol  found  to  allow  for  the 
slight  solubility  of  the  precipitate  in  the  liquid.  The 
average  yield  of  furfurol  obtained  by  the  distillation  of 
various  sugars  with  hydrochloric  acid  is  as  follows  : — 

PerCi  nt. 

Arabiuose W"72  of  furfurol. 

Xylose 56'2S  nf  furfurol, 

Penta-glucoses B2"5  of  furfurol. 

A  number  of  carbohydrate  substances  were  analysed  bv 
the  above  process,  the  furfurol  found  being  calculated  into 
the  corresponding  amount  of  arabiuose  or  xylose.  The 
results  obtained  arc  given  below  :  — 

Per  Cent. 

Cherry  gum  (new,  ol  ■+ lipi.ilily  l  t.',—  u>  of  arabiuose. 

\Vli.:ilen  straw 24'9oI  xylose. 

<  l.il  straw 22'li  of  xylose. 

Beech  wood  19'7  of  xylose. 

Pine  wood 7*s  of  xylose. 

(See  also  this  Journal,  1891,  473.)  — II.  T.  1'. 


Determination  of  Turpentine  in  Paints  ami  Varnishes. 

H.  J.  Phillips.     Chem.  Ne»s  L891,  63,  275. 

Wmkx  paints  or  varnishes  arc  distilled  in  air.it  is  known 
that  oxidation-products  are  formed  giving  a  low  result  for 
turpentine,  while  the  residue  of  linseed  oil,  &c.  is  rendered 
useless  for  further  examination  owing  to  the  formation  of 
the  inert  linoxyn.  See.  In  ordinary  cases  the  distillation  may 
be  conveniently  carried  on  in  a  gentle  current  of  coal-gas. 

The  figure  represents  the  apparatus  used  by  the  writer. 
B  is  a  three-way  tube  fitted  into  the  tubulure  of  the  retort  A, 
through  a  cork,  the  end  of  the  tube  being  about  half  an  inch 


from  the  surface  of  the   sample  ;  into  the  part  B  a  thermo- 
meter, E,  is  fitted,  supported   by  a    rubber  plus  at  C.     I)  is 
i   connected  with  a  supply  of  coal-gas.     F  is  a  tared  receiver, 
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which  in  to  I"'  kepi  in  .1  basin  containing  cold  water.  (.  isa 
small  tube  f"r  allowing  the  gas  to  escape.  About  LSOgrms. 
of  the  -ample  ar.  weighed  mto  the  retort,  and  connected  to 
the  tared  receiver  as  in  Bketch.  The  retort  is  now  suspended 
in  a  class  air-bath  (a  beaker  with  it-  bottom  cul  out  i- 
convenient)  over  wire-gauze  on  a  tripod  stand.  Before  pro- 
ceeding  with  the  distillation  a  gentle  current  of  coal-gaa  is 
made  to  pass  through  the  apparatus,  and  when  all  the  air 

has  1 n  driven  out  thi  issuiog  gas  is  lif.-lit.-il  ;it  (;,  and  the 

gas  turned  down  until  the  flame  is  about  the  size  of  a  pea. 
A  rush  of  gas  must  be  avoided,  or  there  would  be  a  I"--  "l 
turps.     A  small  flame  is  now  placed   under  the  retort,  and 

tli.-   distillation    pi eded   with  gently.      Tin-'    turpentine 

should  drop  into  tl"  receiver  without  affecting  the  gas 
issuing  at  G.  The  temperature  necessary  for  the  complete 
expulsion  of  turps  may  !"-■  about  220*  C.  When  all  the 
turpentine  has  come  over,  detach  1*'  ami  plug  the  end  of  the 
1.  ti.it  with  a  cork,  leaving  tin-  gas  still  turned  on  until  it  be 
required  t"  examine  tin-  residuum,  which  is  thus  kept  free 
from  oxidation. 


Thi    Volumetric  "Determination  of  Hydrocarbon    Vapours* 
W.  Hempel  ami  1..  M.  Dennis.'     Ber.  24,  1162—1164. 

Thi  authors  have  compared  Bunsen's  ami  E.  St.  Claire 
Dcville'a  (this  Journal,  1889,  972—973)  methods  for  the 
determination  of  tin-  hydrocarbon  vapours  (hen/ene  ami 
naphthalene)  in  coal-gas  with  tin-  result  that  they  find  the 
former  gives,   considerably  higher   results  than  the  latter. 

Bunsen's  method  consists  in  passing  a  large  volume  of  the 
gaj  through  a  long  wide  tube  and  a  wash-bottle  filled 
with  alcohol,  the  hydrocarbons  being  then  separated  from 
tii.  .I.  nil.. I  l.y  which  they  have  been  dissolved  by  the 
addition  of  a  saturated  aqueous  solution  of  sodium  chloride. 
In  ii.mI1.'-  method  the  gas  is  cooled  to  —  22  C,  whereby 
tli.-  suspended  vapours  an-  deposited,  l.v  l  cc.  of  liquid 
hydrocarbons  containing  3*5  cc.  of  benzene  and   13  cc.  of 

liquid  hydrocarbons  i taining  5  cc  of  benzene  were  obtained 

respectively  by  the  above  two  methods  from  1,497  cc.  of 
Dresden  gas.  The  low  result  in  the  latter  ease  is  traced 
t..  tl..'  difficulty  "i  keeping  a  constant  temperature  of 
-  22  ( '.  for  several  days  a-  is  required  for  the  experiment. 
With  tin-  \  ii-w  of  making  the  method  both  handier  and 
more  accurate,  the   following   plan    ha-   been   devised.      The 

coal-gas  i-  measured  in  an  ordinary  Hempel  burette  over 
iv.it.  i  saturated  with  the  gas,  which  is  then  connected  with 
pipette,  having  the  form  of  the  Hempel  explosion 
pipette]  by  means  "f  a  capillary  tube,  in  the  usual  manner. 
The  pip.tte  contains  1  cc.  ol  absolute  alcohol  enclosed  by 
mean-  of  mercury  ;  thi-  quantity  of  alcohol  can  he  readily 
introduced  bj  siphoning  it  in  from  a  ga-  lunette.  The 
alcohol  should  tir-t  I..-  saturated  with  coal-gas  so  a-  to 
prevent  it-  absorbing  any  constituents  other  than  the 
hydrocarbon  vapours,  lie  coal-gas  having  been  siphoned 
int..  the  pipette  it  i-  agitated  with  the  alcohol  for  8  minutes, 
thin  siphoned  hack  ami  passed  into  a  similar  pipette  con- 
taining i  cc.  ol  u.it.  i  instead  ol  alcohol,  which  effects  the 
absorption  ..t  the  alcohol  vapours.  The  water  In  this 
second  pipette  must  also  be  saturated  with  the  coal-gas 
before  use.  In  passing  tl..  gas  into  the  alcohol  pipette 
care  must  l.e  taken  not  to  allow  any  Of  the  water  in  the 
burette  t..  pa--  beyond  the  capillar]  lube  connecting  the 
I. hi.  to-  with  ti>.  pipette. 
The  whole  proci  --  ..in  be  carried  out  in  20  minutes,  ami 

onh    l ■    ..t   coal-gas  an    required  foi    the  experiment. 

A  t. mini  advantage  is  found  in  tli.  Fact  that  the  results 
j  I',    expressed  dircctl*  as  percentage  bj  volume,  which 

I-    not    the  e.i-e    u  I  ill    tile    In.  l!i..i|.    i.  I.  i  I.  ,1    t-.   nli,.\  e. 

Dresden  gas   analysed    in    this  wu*  (rave  intwocxperi 

UlCntS    O'TI    and    0*70    pel    .  .lit.  "t     li\  .|i'.<  .u  l.L.n    \apotir-, 

employing  burettes  tilled  with   mcrcur*  ;    using  water   in 

the  burette-    the    r.-lllt-    Milled     ti..|n   I.    ...i       o    63  per    cent. 

An  artificial  -ample  ..t  gas  prepared  bj  passing  coal-gas 
through  benzene  gave  the  Following  resu  i 

i     in  ee.  of    ga-  pa--,  d  through  benzene  increased  in 
volume  to  93"!  cc     After  absorption  as  abovi     Bt   t  cc. 

were  left. 

■j.  B0  cc.  of  gas  oftei  passing  through  benzent  increased 
to  93  t  cc     Alter  absorption  89   I  CO.  w«  rt   left. 


In   tl    -  -   only    I    cc.  of   ulcobol  was   employed, 

which  is  therefore  sufficient  to  absorb  :t  cc.  of  hydrocarbon 
vapours. 

since  these  vapours  arc  dissolved  to  a  considerable  extent 
by  caustic  soda  it  i-  desirable  to  determine  them  before 
proceeding  to  the  determination  of  the  carbon  dioxide  in 
the  gas.  -    ( '.  A.  K. 


Purity  of  Benzene,  C.  Licbcrmann  ami  A.  Seyewetz. 
Iter.  24,  788—790. 
Tiik  author-  find  that  so-called  pur.-  benzene  of  commerce 
frequently  gives  a  comparatively  abundant  white  crystalline 
precipitate  with  phenylhydrazine.  This  they  traced  to 
.nil. hi  bisulphide,  the  amount  of  which  they  estimate  at 
0"2to0'3  per  cent.,  giving  a  precipitate  equal  to  0*8  por 

cent,     of     the      hen/ene.         I 'hi-uy  Ihy  dra/iuc      is      accordingly 

recommended  as  a  test  for  carbon  bisulphide ;  three  or  four 

drop-  are  added  to  about  lo  cc.  benzene;  the  mixture  is 
frequently  shaken  and  allowed  to  -tan. I  for  1  to  1  I  hour-. 
In  this  way  it  i-  possible  to  detect  carbon  bisulphide  when 
present  to  the  extent  of  onlj  0*08  per  cent. 

Hen/ene  purified  by  crystallisation  randy  contain-  oarbon 
bisulphide.— A.  K.  Bi. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Oxy-pyruoic  Acid,  a  New   Product  of  the  Decomposition 
of  Cellulose.     W.Will.     Ber.  24,  400— 407. 

Wiikn  collodion  is  treated  with  In  percent,  soda  in  tin' cold 
and  the  alkaline  solution  lifter  standing  two  hours 
neutralised  by  acetic  or  sulphuric  acid,  a  slimy  precipitate 
fulls  out  with  (he  simultaneous  evolution  of  carbon  dioxide 
and  oxide  of  nitrogen.  Tli.  precipitate  i-  insoluble  iii  watt  i 
but  ea-ily  soluble  in  a  lei  ih<  .1  and  alkali- ■  it  contains  f  I  i  t  r  ■ . : 
and  has  been  called    cellulose  1 1  i  ii  it  rat.-,  as   it    does  not  vii  Id 

cellulose  when  treated  with   ferrous  chloride.     This  name  I- 

hardly  correct  ;     it    appears     rather   to   lie    the   oxiine    of    u 

ketone. 

If  the  alkaline  solution  of  collodion  he  allowed  to  stand 
for  L'n-  :iu  hours,  acids  no  longer  precipitate  the  solution. 
The  solution  reduces  alkaline  copper  solution  and  amnio- 
nic,il  silver  nitrate,  and  contains  a  body  which  yield-  a 
yellow    hydrazine.      Thi-   body   is   oxypyruvic    acid,  the 

o-a/olie    ha-    a    e otiipo-lt Jon    corresponding    to   the    formula 

II    I   (  N   II. (  .11   ).tTllN.II.<  ,11,1.        The     free      aei.l 

may  he  obtained  direct  from  the  alkaline  solution  of  collo- 
dion. Analyses  of  its  -alts  and  the  determination  of  its 
molecular  weight  by  Baoult's  method  leave  do  doubt  a-  to  the 
correetne-s  of  the  above  formula.  It-  constitution  might 
h.  aldchydicot  ketonic,  but  thi  action  of  oxidising  agents  on 
it  -how  that  it  is  expressed  lo  I  I  K  hi  i  I  ).CH  "II 

'—A    I     - 

PATENT. 

Improvement  in  tlu  Means  of  Determininy  Acidity  or 
Alkalinity  in  1////.  or  other  Substances.  A.  W.  Stokes, 
London.  '  Kng.  I'at.  BS51,  June  8,  1890.     id. 

Pi  i  ii  i-  an  made  containing  a  definite  quantity  of  some 
acid  oi  alkali  togethet  with  a  suitable  indicator,  ami  these 
are  added  one  bj  one  ton  measured  quantity  of  the  liquid 

to  l.e  tested,  until  'h.    indicator  -how-  that  the   at  id  "i  alkali 

has  been  completely  neutralised.  The  quantitj  of  fret  acid 
or  alkali  present  is  ascertained  from  the  number  of  pellets 
required. 

In  tin  case  of  milk  In  cc.  of  the  liquid  is  taken  and  the 
pellets  contain  0*218  gnn.  of  anhydrous  sodium  carl ah 

moistened    with    an    aleoholie    solution   of    phenolphthaleiu. 

The  number  of  pellets  required  to  produce  a  permanent 
pink  colouration  give-  at  ..nee  the  quantity  of  lactic  Hcid  in 
tenths  of  a  per  cent    -(  '.  II.  It. 
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^fto  Eoofes. 


Ciiemisch-Technisches  REPERToninM.  Uebersichtlicli 
geordnete  Mittheilungen  der  neuesten  Erfindungcn, 
Fortschritte  und  Verbesscrungen  auf  clem  Gebiote  tier 
Technischen  und  Industriellen  Chemie.  Mit  Hinweis  auf 
Maschiwen,  Apparate  and  Literatur.  Hcrausgegebeu 
vcm  Dr.  Kmil  Jacobsen.  1890.  Erstes  Halbjahr. 
Erste  Hiilfte.  Berlin  :  K.  Gaertner's  Verlagsbuchhandlung. 
Hermaun  Heyfelder.  Sehonebergerstrasse  26,  S.W. 
London  :  H.  Grevel  and  Co.,  33,  King  Street,  C'ovent 
Garden. 

Tiik  tirst  issue  for  the  first  half  year  of  1890.  It  contains 
114  pages  of  subject-matter,  copiously  illustrated  with  wood 
engravings.  In  the  text  the  following  subjects  are  treated 
of:  —  Building  Materials,  Cements  and  Artificial  .Stone. 
Colouring  Matters,  Dyeing  and  Calico  Printing.  Fats, 
Oils,  Illuminating  and  Heating  Materials.  Femented 
Liquors,  Tanning,  Leather  and  Glue  Manufacture.  Textiles. 
Glass  and  Earthenware.  Wood  and  Horn.  India-rubber. 
Cements,  Flusters  and  Artificial  Stone.  Lakes,  Varnishes 
and  Faints.     Metals. 


The  Pocket-Book  of  Mi  nm  i:  vhon  and  Gauging,  &C, 

FOB  Revenue  Officers,  Brewers,  Spirit  Merchants, 

&e.     By    J.   B.   Mant.     Second  Edition,    Revised.    1891. 

London:  Crosby   Lockwood   &   Sun,  7,    Stationers'  Hall 

Court,  Ludgate  Hill. 

Small   oblong   pocket-book   size,   with   india-rubber  baud. 

Commences    with    16   lined   blank    pages.      Then    follows 

title-page;  Dedication    to   W.  H.   Johnston,  Esq.,  Collector 

of  Inland    Revenue,    &e. ;  Preface    to    first     and    second 

editions,  and  249  pages   of  Formulae,    Numerical  and  other 

data  and  Tabulated  figures,  data,  &c.     The   Alphabetical 

Index  is   at   the  beginning  and  takes  the   place  generally 

occupied  by  the  Table  of  Contents. 


Water  Analysis,  A  Practical  Treatise  on  the 
Examination  of  Potable  Water.  By  J.  Alfred 
Wanklyn  and  Ernest  Theophron  Chapman.  Eighth 
Edition.  By  J.  Alfred  Wanklyn,  M.R.C.S.  Loudon  : 
Kegan  Paul,  Trench,  Trubner  &  Co.,  Lim.,  1891. 

Crown  octavo  volume,  bound  in  black  cloth,  containing  with 
slight  modification  and  addition  the  same  matter  as  the  last, 
the  seventh  edition.  The  addition  is  contained  in  an 
explicit  statement  of  direction'-,  for  preparing  the  solutions 
necessary  for  the  Moist  Combustion  process,  and  will  be 
found  on  page  54.  These  directions  it  will  he  remembered 
formed  the  subject  of  a  patent  by  the  author,  taken  out 
years  ago.  That  patent  has  now  run  out,  as  the  directions 
it  contained  now  appear  in  the  book,  loc.  cit.  (see  this  Journal, 
1889,  140). 


ftratic  Xteport. 

(From  Board  of  Trade  and  other  Journals.') 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Russia. 

Customs  Decision. 

The  Bulletin  du  Musee  Commercial  says  that  by  a 
circular  dated  the  10th  April  last  the  Russian  Customs 
Department  announces  that  all  explosive  materials  sent 
from  abroad  in  packets  without  mention  of  the  fact  being 
made  in  the  declarations  relative  to  these  packets,  will  be 
conficated  on  entry  into  Russia,  as  articles  introduced 
clandestinely. 

United  States. 

Customs  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
by  the  Customs  authorities  in  that  country  : — 

White  lead,  ochre,  and  umber,  all  in  oil,  and  put  up  in 
small  metal  tubes  such  as  are  used  by  artists,  are  dutiable  at 
25  per  cent.,  under  the  provision  of  paragraph  61,  for 
"  artists'  colours,  in  tubes  or  otherwise." 

Wool  grease  or  dregas  is  dutiable  at  one-half  of  one  cent, 
per  pound  under  paragraph  599. 

Chemical  wood  pulp,  bleached,  is  dutiable  at  C  dollars 
per  ton. 

Articles  known  as  plateaus,  used  as  ornamental  dishes  for 
the  centre  of  tables,  and  for  holding  fruit,  and  for  flower 
stands,  and  also  for  salvers,  consisting  of  "  discs  of  plate 
glass,  silvered,  from  6  to  16  in.  in  diameter,  and  set  into  a 
metal  case  with  feet,"  are  classified  under  paragraph  143  of 
the  Tariff  Act  of  3rd  March  1882,  which  provides  a  rate  of 
45  per  cent,  duty  ad  valorem  on  "  porcelain  and  Bohemian 
glass,  chemical  glassware,  painted  glassware,  stained  glass, 
and  all  other  manufactures  of  glass,  or  of  which  glass  shall 
be  the  component  material  of  chief  value,  not  specially 
enumerated  or  provided  for  in  this  Act." 

Copper,  in  pyrites  ore,  is  admitted  free  of  duty. 

Candle  tar,  a  by-product  obtained  in  the  manufacture 
of  candles  from  animal  grease,  commercially  known  as 
"  candle  tar,"  and  having  a  distinctive  use  as  a  waterproof 
lining  for  barrels  and  a  waterproof  covering  for  roofs,  is 
dutiable  as  a  non-enumerated  manufactured  article  at 
20  per  cent. 

Dead  oil,  a  distillate  of  coal  tar,  is  dutiable  at  the  rate  of 
25  per  cent,  ad  valorem  as  a  distilled  oil,  under  paragraph 
7«,  N.T. 

Straw  intended  for  the  manufacture  of  paper  is  dutiable 
at  30  per  cent.,  under  paragraph  289.  NTT. 

Regains  of  antimony  is  dutiable,  under  paragraph  187  of 
the  new  Tariff  Act  of  1st  October  1890,  at  three-fourths  of 
1  per  cent,  per  pound. 

Chili. 

Customs  Legislation. 

Mr.  Lewis  Joel,  Her  Majesty's  Consul  -  General  at 
Valparaiso,  in  a  report  to  the  Foreign  Office,  dated  the  1 1th 
April,  transmits  copy  and  translation  of  a  decree  of  the 
Chilian  Government  which  came  into  force  on  the  15th 
April,  making  obligatory  the  despatch  and  payment  of 
duties  at  the  Custom  houses  of  the  Republic  of  the  articles 
therein  enumerated.     The  translation  is  as  follows  : — 

It  is  declared  obligatory  the  despatch  of  the  following 
articles  :  — 

1st.  Acids,  oils,  effervescing  and  mineral  waters,  asbestos, 
in  whatever  form,  sugar,  sulphur,  washing  blue,  weighing 
scales,    varnish,   empty  bottles,  pasteboard,  cement,   beer, 
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raw  BUgar,  chloride  "I   lime,  concrete  sugar,  soda  crystal*  or 
soda  ash,  floor  cloth,  phosphorus,  Bengal   liLtlits.  tallow  and 
I-.-,  black  lead,  common  soap,  sweetened  juices,  looking- 
glasses  (silvered  or  not),  lard,  wrapping-paper,  kite-paper, 

petroleum,  turpentine,  i mon  salt,  caustic  soda,  sulphate 

of  copper,  colouring  earths,  chalk,  candles,  common  glass, 
and  packages  having  strav  in  sight.  Large  packages  which 
•  Miin.it  convenii  ntlj  be  stored,  packages  exceeding  100  kilos. 

weighl  and  g I-  in  bulk,  considering  as  ^in-li  those  without 

ezterioi  packing.     <■ Is  free  of  duty,  all  tl which  are 

nol  sufficient!}  packed  lo  ]  losf  of  contents  or   those 

th  il  an   inadequate  foi  storing  in  tl 'dinary  manner. 

2nd     i  ods  may  be  reshipped  Foi  foreign  countries 

always  provided  tlial  the  interested  party  prove  its  identity 
to  the  satisfaction  of  the  respective  Custom  houses,  in  which 
the  duties  will  be  refunded. 

'I'm,    N  i  M    1  i;i  m  it    'I'  \  i:  1 1  i    ON   SOAPS. 

Common  and  toilol  soaps  are  among  the  articles  upom 
which  tin  <  lustoms  ( lommission  <»f  the  French  ( lhamher  of 
1 1.  putics  proposes  i"  increase  the  duties  verj  considerably. 
\t   present   common  soaps  pay  G  frs.  per  100  kilos.      It  is 

pro| <l   to  increase   this  las   to  13  frs.  for  the  minimum, 

and  17  frs.  for  the  general  tariff,  The  minimum  tariff  on 
perfumery  soaps  is  to  bo  raised  from  B  Frs.  to  20  frs.,  and  the 

i'i  tariff  1 1 12  frs.  t"  26  frs.   The  Commission  justify 

their  recommendations  upon  tho  ground  that   the  internal 

-  upon  man)  "t  the  ingredients  used  in  soap  making 
have  increased  considerably  since  the  fixing  of  the  lasl  tariff, 
rransparent  soaps  are  to  be  placed  in  a  separate  category 
and  taxed  al  60  frs.  to  70  frs.  per  100  kilos.,  because,  the 
*  lommission  argues,  it  is  impossible  to  ascertain  bj  chemical 
means  whether  alcohol  has  or  has  not  been  us.-*!   in  their 

manufacture,  while  Foreig anufacturers,  usually  by  Bimplj 

declaring  that  no  alcohol  lias  been  used,  contrive  to  pass 
them  at  the  ordinarj  duty  upon  common  soups,  i  >n  the 
other  hand,  il'  alcohol  has  been  used,  then  tin-  foreign 
alcoholic  transparent  Boap  has  an  enormous  advantage  over 

tin- 1  lot  i  if le,  as  the  French  manufacturer  pays  an  excise  of 

l  *56  frs,  per  litre  on  alcohols,  equal  to  from  17  Frs.  to  156  Frs. 
per  liin  kilos,  of  soap,  upon  which  no  drawback  is  allowed. 

Till      I'm   SI    II      I    M. N     I    111   Mil    II  -. 

Chi   Paris  Chamber  of  Commerce   Ini-  submitted  to  the 
French  Legislature   it-    report    on   tit.'   modifications  which 

it  siders  desirable  in  the  new  Customs  tariff.     Bo  far  ;is 

chemicals  ire  concerned,  the  Chamber  is  generally  in 
Favour  ..t  :i  reduction  of  tl"'  present  duties,  It  is  pointed 
out  that  whereas  IS  years  ago  France  imported  12,000  tons 
..I  soda  a  year,  now  her  industry  has  grown  so  large  thai 
hi  ictualrj  oxports  over  20,000  tons  annually.  Mi. 
Chamber,  therefore,  uggests  that  the  following  duties  will 
be  sufficiently  Ihl'Ii  caustic  soda,  I  frs.  per  100  kilos.,  ot 
in  p.  i  cent  ad  vod<  \  carbonate  ol  soda,  2 frs.  per  inn  kilos,, 
..i  in  per  cent,  iid  vol.  ■.  chloride  of  lime,  80  frs.,  or  li'  per 
cent,  ad  val.  With  respect  t..  flno  chemicals  the  Chamber 
supports  the  continuation  of  the  present  tariff  for  all  but  the 
following  Bromine  to  be  placed  on  the  free  list  (present 
duty  1  fr.  per  kilo.) ;  nil  bromides  to  be  taxed  5  per  cent, 
ad  vol.,  or  25  frs.  per  100  kilos  The  tax  on  iodine,  now  I  fr-. 
per  kil"  .  ot  about  20  '  vol.,  to  bo  maintained  in 

the  interests  ol  the  ki  ip  industry,  but  thai  on  iodides  t  now 
about  5  pi  i  ci  ni    rid    at  i  to  be  raisi  d  to  i  U-.  pei  kilo.,  or 

i1"""    10  pi I  .  tl       |    icing  the  mnnufactun  .1  produi  I 

on  u  level  »itli  the  raw.  rhe  late  commercial  war  with 
Italj  led  to  the  placing  ol  n  In  ...  \  ilutj  on  concentrated 
lemon    and    berg    >    I  the   report    wishes    to 

abolish  entirely.  It  would  also  free  citrate  ol  lime,  and 
reduce  the  dotj  on  crystallised  citrii  ncid  from  50  f rs.  to 
25  frs.,  or  about  :<  percent.  The  report  Furthct  asks  that 
citrates  ma\  be  mode  dutiable  it  50  frs,  p.r  inn  kilos.,  instead 
..I  ad  valorem,  us  at  present  I  he  oxalic  ncid  manufacture 
i~  so  strong  and  well  organised  in  France  that  il  is  con 
sidcred  safe  to  place  it  on  the  (roe  list,  oi  nl  i»ni  rate  to 
reduce  the  duty  to  5  per  cent.     Chemical   Tradi  Journal 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

]-'k  \\,  I ■  . 

'/'In    Iferchanditt    Marks   Act. 

There  is  no  change  to  report  in  connection  with  British 
trade  ;it  Havre,  nor,  with  the  prospect  of  a  higher  tariff  on 
all  manufactured  articles,  is  there  anj  chance  of  England 
lining  ii  larger  business  after  lsnt.  The  Merchandise 
Murks  Art  continues  to  be  applied  with  severity  by  tin- 
English  Customs  to  goods  sent  to  England  in  transit  for 
foreign  countries,  especially  with  those  going  to  the  United 
States,  and  Britain  is  accused  of  wanting  to  monopolise  the 

English  language.     A ng  other  cases  brought  Forward  i- 

oiu'  of  67  casks  of  earthenware  tiles,  manufactured  at 
Civil,  fora  liini  ut  Now  York,  ami  bearing  the  words,  burnt 
in,  "  Universal  Wall  Tiles  Company/'  They  were  sent  t<> 
Southampton  for  transhipment  by  one  of  the  National 
Line  steamers,  and  were  stopped  by  the  Customs,  who 
imposed  ■  fine  of  IQf.,  and  required  the  removal  oi  the 
words— which  was  impossible  before  releasing  the  goods, 
Finally,  the  casks  were  allowed  to  In-  forwarded  and  the 
fine  was  remitted,  bul  permission  For  future  transhipments. 

of  the  same  kind  was  refused1.     The  result  is  that  tin-  g Is, 

instead  of  being  smt  in  British,  are  carried  in  French  and 
i .,  wnan.  vessels 

Inn 

Trade  with  the    United  Kingdom. 

The  Following  figures  show  iln-  trade  between  Italy  and 
the  United   Kingdom  in  pharmaceutical  articles  during  the 

last  tWO   Mai  • 


Iin|K.rts. 


1890. 


Unas Cwt. 

Potash  and  causf  ic  sods 

Alkaloids F,b. 

i  Hides Owl 

Carbonates 

Chlorides 

Nitrates 

Sulphates 

I  Ith.r  pi icohl 

Kirk    

I  ,11111s  am I   r.'Mlls 

Bean       


8,8*0 

6,130 

taevoie 

'1:ak 

1 :  :l  1 1 

1'.  ,i.i 

f.'.TTIi 

71.SU 

III...  1 

'-'•I.7II 

:  mi: 

180,810 

■ji.iii 

£9,018 

Bxports. 


Olivooll ■  irl 

Lb. 

B            I.  i.l Cwt. 

Alkali, i, Is Lb. 

■Tartar  and  lees  ot  m  m.'. .......... .    i  >wt« 

i  Irauge  and  lemon  luicos 

Liquorice,  aloes,  ftc 




I  SKI. 


IIM-I 

IHLIM 

J.".' ;.i 

MUSO 

84,080 

s,tso 

101,788 

38,080 

IJssl 

I'.slll 

Olioe  Oil. 
Turning  to  il»'  amount   of  olive  oil,  the  small  amount 

Intel}    sent   out   of  il untrj    is  | tipally  due   to  the 

deficient  harvests  oF  1880  90,  as  the  export  to  Franco 
varied  but  little  in  the  last  two  years  i  Hi%  ,■  oil  entering 
France  from  Italj  is  now  subject  to  n  differential  dntj  ol 
15  frs.  per  quintal;  but,  taking  the  average  cost  ol  production 
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at  100  firs.,  and  at  140  frs.  for  the  finest  qualities,  such  a  duty, 
although  nearly  quadrupling  that  imposed  under  the  general 
tariff,  ean  scarcely  be  considered  prohibitive,  as  is  the  case 
with  the  duty  on  wine. 

The  export  of  olive  oil  to  France,  which  in  1886  touched 
:iu  per  cent,  of  the  whole  amount  exported,  diminished  in 
lS'.m  to  23  per  cent. 

The  finer  oils  made  in  l.iguria  and  Lucca  still  maintain 
their  superiority,  and,  considering  how  much  more  exten- 
sively the  olive  is  now  cultivated  in  Turkey,  Greece,  the 
Ionian  Islands,  Tunis,  &c,  Italy  may  be  fairly  satisfied 
with  her  export— in  good  years  averaging  some  600,000 
quintals. 


GENERAL   TRADE  NOTES. 

Industrial  Progress  of  the  Southern  Status  of 
the  American  Union. 

A  review  of  the  industrial  and  agricultural  progress  of 
the  Southern  States  of  the  American  Union  in  the  last 
III  years,  based  on  census  statistics,  is  contributed  by 
Mr.  rorter.  Superintendent  of  the  Census,  to  the  Manu- 
facturers' Record.  Mr.  Porter  says:— "The  mineral 
development  and  the  increase  in  manufactures  during  this 
period  has  been  of  such  magnitude  and  of  such  importance 
as  to  seriously  attract  the  attention  of  the  world.  The 
South  is  to-day  producing  as  much  coal,  iron  ore,  and  pig 
iron  as  the  entire  United  Stales  produced  in  1870.  To  my 
mind  tlie  progress  of  the  Southern  States  in  the  manufacture 
of  steel  will  be  as  great  during  the  next  10  years  as  it  has 
been  in  the  production  of  coal  and  pig  iron  during  the  past 
decade.  The  class  of  labour  attracted  to  these  rich  mineral 
regions  will  be  of  a  higher  character  than  of  the  past  ;  that 
is  to  say,  there  will  be  artisans  ami  mechanics  who  will 
command  a  much  higher  rate  of  wages,  and  hence  increase 
the  consuming  power  of  the  South."  In  I860  the  best 
estimates  that  ean  be  obtained,  according  to  the  superin- 
tendent, show  that  the  Southern  States  produced  less  than 
1,111111,0110  tons  of  eoal,  anil  in  1870  about  2,000,000  tons. 
In  the  year  1880,  as  shown  by  official  data,  this  production 
has  increased  to  3,676,160  tons.  According  to  the  elventh 
census  returns  the  production  in  1890  was  17,772,945  tons. 
This  gives  an  output  in  the  coal  producing  States  of  the 
South  in  1890  of  more  than  twice  the  entire  output  of 
bituminous  coal  in  the  United  States  in  i860,  and  nearly 
2,000,000  more  tons  than  the  total  production  of  the  United 
States  in  187o. 

These  same  States,  the  writer  says,  show  far  greater 
progress  in  the  production  of  pig  iron.  The  only  one 
of  these  States  producing  pig  iron  in  1S60  and  1871) 
was  Tennessee,  which  in  1860  produced  13,741  tons;  in 
187(1,  28,688,  jumping  to  70,873  in  1880,  and  in  18SS  pro 
ducing  267,931  tons.  The  entire  production  of  all  these 
States,  including  Tennessee,  in  18S0  was  397,301  tons, 
which  had  in  1S90  increased  to  nearly  2,000,000  tons.  The 
production  of  iron  ore  in  these  Southern  States  now  almost 
equals  the  total  production  of  the  United  States  in  1870. 
As  illustrating  the  immense  development  of  these  States 
in  the  production  of  coal  and  iron,  the  following  table 
is  given  : — 


Production  of 

tile  United  States 
in  1ST". 


Production 
of  the  Central 
Southern  States 

in  lsnu. 


Bituminous  coal  . 

Iron  ore 

1'i^  ii-on 


Tons. 
15,000,000 


3,163,839 
1,860,000 


Tons. 

17.77'.V.>i:, 

2,!il7.5'2!l 

l,7srt,!iii'.i 


Minerals  in  C  in  \oa. 

The  following  is  extracted  from  the  Toronto  Monetary 
Times  for  the  loth  May  last : — 

There  has  been  issued  at  Ottawa  a  preliminary  summary 
of  the  production  of  metals   and  minerals  in  the  Dominion 


for  the  year  1890.  It  is  possibly  subject  to  correction  or 
addition,  but  the  value  placed  upon  the  total  is  about  the 
same  as  in  1S89,  viz.,  19,000,000  do's.,  as  compared  with 
15,000,000  dols.  in  1S8S.  The  most  notable  feature  in  the 
statement  here  given  is  that  the  most  valuable  output  among 
the  metals  appears  to  be  that  of  nickel.  At  any  rate,  the 
quantity  of  nickel  raised  is  put  down  at  1,640,240  lb.,  or 
820  tons,  the  value  of  which,  at  75  cents  per  pound,  would 
be  1,230,180  dols.  This  result,  however,  we  must  regard  as 
an  approximation,  since  the  companies  producing  nickel  arc 
chary  of  giving  information  to  Government  about  their 
doings.     We  give  the  figures  as  we  find  them. 

Production  of  Metals,  1890. — Gold,  65,014  oz.,  value 
1,166,227  dols. ;  copper,  6,454,913  lb.,  value  968,241  dols.; 
nickel,  1,640,240  lb.,  value  1,230,180  dols.;  silver,  400,687 
oz.,  value  420,662  dols.;  iron  ore,  76,511  tons,  value 
155,380  dols.  ;  iron  pig,  21,772  tons,  value  331,688  dols. ; 
lead,  113,000  lb.,  value  5.085  dols. 

If  reliance  is  to  be  placed  upon  these  figures, we  showed  a 
considerable  falling  off  during  the  year  in  the  production  of 
iron.  Hut  there  will  be  an  improved  tale  to  tell  of  1891  in 
i Ins  respect,  for  New  Glasgow,  Londonderry,  and  Three 
Rivers  will  all  have  additions  to  make  to  the  manufactured 
iron  returns.  The  figures  for  the  principal  non- metallic 
minerals  are  as  follows  : — 

Asbestos,  8,000  tons,  value  1,039,651  dols.;  bricks. 
208,587  thousands,  value  1,247,607  dols.  ;  building  stone, 
360,001  cub.  yds.,  value  936,168  dols.  ;  coal,  3,117,661  tons, 
value  6,396,910  dols. ;  glass,  value  537,130 dols. ;  petroleum, 
765,029  barrels,  value  902.734  dols. 

Total  non  -  metallic,  13,928,417  dols.;  total  metallic, 
3,722,565  dols,  ;  estimated  value  of  mineral  products  not 
returned,  principally  structural  materials,  1,349,018  dols. 
Total,  19,000,0011  dols. 

Production  op  Olive  On.  i\  Spain. 

The  following  information  respecting  the  production  of 
oils  in  Spain  is  taken  from  the  Gazeta  Mercantil: — 

The  yield  each  year  amounts  to  about  300,000,000  kilos,  of 
oil,  of  which  nearly  half ,  or  147,600,00.)  kilos.,  represents  the 
production  of  the  provinces  of  Andalusia,  Cordova,  Seville, 
anil  .laen. 

( )f  the  49  Spanish  provinces,  including  the  adjacent  islands, 
onl\  17  do  not  cultivate  the  olive.  These  are  Alava,  Burgos, 
the  Canaries,  Corunna,  Guipuzcoa,  Leon,  Lugo,  Orense, 
Oviedo,  Palencia,  Pontevedra,  Santander,  Segovia,  Soria, 
Valladolid,  Vi/.caya,  and  Zamora.  Further  14  provinces 
produce  only  the  oil  necessary  for  the  consumption  of  their 
inhabitants  ;  these  are  Alicante,  Almeria,  Avila,  the  Balearic 
Islands,  Barcelona,  Cadiz,  Cuenca,  Grenada,  Guadalajara, 
Hnesca,  Logrono,  Madrid,  Navarre,  and  Salamanca.  Tin- 
latter  produces  the  least  oil,  437.000  kilos. 

The  province  of  Cordova  produces  the  most,  55,200,000 
kilos.  The  province  of  Seville  produces  4,945,000  kilos., 
and  Jaen  3,588,000  kilos. 

There  are  consumed  about  138,000,0110  kilos,  of  oil  in 
Spain,  there  only  remains  consequently  an  excess  of 
162,000,000  kilos,  for  exportation.  The  latter  goes  to 
South  America,  the  Antilles,  England,  France,  and  Portugal. 
—  Board  of  Trade  Journal. 

Coal  Discovery  ix  Asiatic  Turkey. 

The  Jam  mil  de  la  Chambre  de  Commerce  de  Constan 

tinople  says  that  some  coal  mines  have  just  been  discovered 
at  different  places  in  the  vilayet  of  Erzeroum.  The  mining 
engineer  of  the  vilayet  of  Trebizond  has  been  requested  to 
go  to  Erzeroum,  to  examine  these  mines  and  to  make  a 
report. 

Lavoisier's  Medal. 

The  Societe  d'Kueouragement  pour  ['Industrie  Xationale 
has  awarded  its  gold  medal  to  M.  Solvay  for  his  share  in 
the  development  of  the  ammonia-soda  industry.  This 
medal  is  only  awarded  in  each  sixth  year,  Ste.  Claire 
Deville,  Weldon,  and  Michel  Perret  being  former  recipients. 
The  distinction  is  the  greater  as  Schloesing,  who  is  usually 
regarded  by  the  French  as  the  discoverer  of  this  process,  is 
himself  a  member  of  the  committee. — Industries. 


- 
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PbOOUCTIOW  Ol     MaXOAXKSI     I  1 1:  l  -    r«    nil     I    Mil  D 
Stkii-   -in.  e    I  • 
Tl„  production  of  manganesi  from  [880  to  1889, inclusive, 

li.i-  li.  .11  ;i-  follow  - 


1830. 

1881.           1-  -• 

1834. 

Virginia 



ami 

100             173 
1,000 
300 

100 
KM 

B00 
400 

" 

1  V. 

6,156         1O.1S0 

The  Spanish   Dm  g  Tb  mi . 

The  declared  value  of  the  imports  of  drugs  and  chemical 
products  into  Spain  during  the  lir-i  four  mouths  <>f 
1891  was  19,194,032  ptas.,  againsl  19,039,215  ptas.  and 
15,095,080  ptas.  respectively  in  the  corresponding  periods 
..i  1890  and  1889.  The  exports  ol  some  of  the  principal 
Spanish  products  of  pharmaceutical  interest  have  been  u> 
follows 


January— April. 


1889. 


ISM. 


1891. 


- 

\  ii  ^-i  '  •  ■ 
Arksii 
Gcorg 

nil..,   - 

I  ,1  ..  . 


I--.;. 


1887. 


19,748 

20.587 

19,836 

17,640 

i  i.'.n; 

1,481 

:;.:;n'. 

5,651 

1.312 

0,041 

1','Ul 

B.508 

5,208 

IM> 

11 

1  ,672 

1,575 

30,103 

34,524 

ana 

This  table  shows  the  production  of  whal  may  be  strictly 

led    ii-   manganese   ores   in   the   classification    above 

given,     li   has   been  impossible  in  some  cases  to  separate 

the    manganese   and    manganiferous    ores    which    arc   the 

product  ol   ;i  givei le,  bul  where  the  total  production  of 

State   "i    mine   averages  more   than   44'252    per  cent,  nf 
metallic  manganese  it-  production  is  regarded  as  manganese 
Eng  "'"I  Mm.  Journal, 

Mixerai    Pbodi  ■  iii.n  "i    Ri  --i  >  in   1889. 
I.,  the  courtesy  ol    Mr.  W.   A.  Abeg,  ol   St.  Petersburg, 
we  are  indebted  foi   the  following  statistical   tabic  of  tlir 
mineral   production  of  Russia   in   1889,  together  «itli    that 

Of   1888:— 


Po  id(  •         Ponds, 
ud) 2,148  2,272 

Platl Ural) 168 

024  B« 

I     ..i              I                                I! 85,314 

Tin  •  I' ...  1 . •   I          1,200  T^'l 

Bpdt.                        21 140,318 

•  i  -    ioi  11,000  377,571 

uti.l  Pinland' 

i  :i  1,704 

Pin  Iron    I                              Uld 10,715.000  16,635,412 

Pinland).  ...       22,266,000  20,307,270 

I  Inland) 13^60,000  16 

Da       1  ml.    Turk,  it 
P.. Inn. I,  tWkhnlln  I. 

the- 
rm<>. 1  .it.  Turgal). 

iris,  I  rn.i.H   i  Mil  .-n-< 1(4,342,000      Iffi 

QuicksQver 1.756  Husks]    i.- 

Siil|.liiir     1 1  ..  J,701 

Glauber's  -«lt  (Caucasus,  111  il,  1'ir.  il 

"Onopoud    10*38  kilngrarnmi  iidii  -1888. 

t  i  me  flul 

—  Eng.  mill  Min.  Journal. 


Kil,,-. 

Quicksilver 1,460,7 16 

Liquorice,  in  pi|  c 631 

Liquorice,  in  paste 162,082 

Cream  Dl  tai  bar 151,571 

Anise 21 

Oliveoil 12.210.09l 

S:,ltr..n  i            9,830 


Kil  ■-. 

Kilos. 

1.206,025 

026,764 

;,i7.i7i 

278,102 

249,016 

1L".".V.JJ 

206X71 

240JH6 

:....■>  .1-7 

1,543,187 

12,167 

1 1  no 

-  < In  mt>t  iiml  Druggiit. 

III!     (  .1  KM  1\     Anvil     Inim  -I  BY. 

The  managing  director  .if  the  German  alkali  works, 
■■  Rhenania,"  in  an  article  in  a  recent  <  J.-nnnn  chemical 
journal,  gives  an  interesting  accountof  the  German  alkali 
industry  sinci  is7.:.  fn  that  yeai  the  duties  on  soda  salts 
were  considerably  reduced,  and  immediately  the  prosperity 
nf  tli..  German  alkali  industry  began  to  decline.  This 
decaj  continued  until  !v7'.>,  when  the  laiilT  was  revised  in  ■ 
protective  sense.  The  effects  of  the  increased  duties  made 
themselves  fell  almost  at  once.  In  1878  the  German  soda 
production  amounted  to  about  12,500  tons,  whili 
27,500    tons    wi  re    imported   from   abroad.      Since    1878, 

however,  the  total  production  has  risen  to  195, '  tons,  of 

which  28,450  were  exported.  German]  now  exports  more 
than  she  imports  of  all  the  principal  sods  salts,  except 
bicarbonate  of  soda,  In  ism.  five  years  after  the  adoption 
of  protective  legislation,  Boda  ash  was  the  first  article  to 
show  an  excess  of  exports  over  imports;  sods  crystals 
followed  in  1886,  and  caustic  soda  in  1890.—  Ilml. 


I'm    Mi-- Ii  ill     P.  •  l  v  -  ll    Ml  :-    blDT/STBI     in  KIN.,    nil 

h,i:   1889. 
(■'.  Borsche.     Chan.  Tnd.  13,  192  -493. 

Another  works,  viz.,  the  Deutscben  Solvay-Werke  at 
Bernburg,  has  been  added  to  those  works  belonging  to  the 
Syndicate,  making  the  total  number  of  these  works,  eight. 
During  the  coming  year  still  another  potash  works  (at 
l  in,  li  i  will  comi  into  operation, 

Tli.  general  state  >>i  the  industry  during  1889  had 
remained  unchanged. 

During  that  yeai  were  produced  for  working  np  into 
concentrated  |»>iavli  salti — 

7,689,600  in.  t.-r-<  ruin. t-  "i  oarnallite. 

1,(75,000  metor-eenlncrs  "I    kainit,  including   shontte     snd 

-\  l\  mil.  . 


The  output  "I  potash  salts  wa — 


)  ..in  mm  i.-i ..  -  i  ,--inin  .til., n. I.  of  80  per  cent, 

161,000  ai.  i.Tc.-nin.  r-  -,(  sulphate  -alt-  '  potassium  nilpn  i 

,--iinii.iii:n:n.--inni  ElllphBte). 

potash  manure  v. It-  i  mtalrdi  - 
uid  lips  aids  ■  i  potash. 

Up  to  tin-  yew  the  i  nited  States  has  been  thi 
market  for  potassium-magnesium  sulphate,  bei  ante  pott  isium 
sulphate  was  oharged  with  an  ml  valorem  duty  of  20  per  cent, 
Bui  *  1 1 1 ■  1 1 1 lf  1889,  owing  i"  il"1  coming  int..  force  of  the  ni  w 
Customs  tariff,  and  the  remission  ol  the  duty  on  potassium 
sulphate,  thi  export  ol  the  latter  to  the  States  has  largelj 
.  Kceeded  that  of  potassium-magnesium  sulphate. 
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Pri:es  have  remained  unaltered. 

The  yield  of  kainit  for  agricultural  purpose?  in  1889  was 
2, 632, SOU  meter-centners  of  which — 

Meter-centners. 

Germany  took 1,501,700 

America 716,700 

Other  countries 414,100 

There  was  also  worked  for  agricultural  purposes — 

268,000  meter-centners  of  carnallite. 
91,600  meter-centners  of  kicserite, 

The  sale  of  kieserite  in  lumps  (magnesium  sulphate)  is  a 
monopoly  held  by  the  Syndicate.  The  output  of  this  was 
318,2iiii  meter-centners.  The  output  and  price  of  magnesium 
chloride,  magnesium  sulphate  (Epsom  salts),  Glauber  salts, 
and  bromine  are  also  regulated  by  the  combination. 

The  recovery  of  chlorine  and  hydrochloric  acid  from 
magnesium  chloride  is  still  confined  to  the  two  works  that 
have  heretofore  worked  these  processes.  A  further  patent 
for  the  direct  recovery  of  chlorine  from  magnesium  chloride 
has  been  worked  out  by  de  Wilde  of  Brussels. 

The  proposed  ammonia-magnesium  method  for  making 
potash,  has,  on  a  large  scale,  been  temporarily  discontinued 
owing  to  technical  difficulties,  which  necessitate  further 
experiment. 

Engcl's  patent  for  making  potash  by  means  of  magnesia  has 
passed  into  the  hands  of  the  Salzbergwerks  Neu-Stassfurt, 
which  has  obtained  a  concession  of  a  site  for  erecting  works 
for  carrying  out  the  process  on  a  commercial  scale. — H.  S.  P. 


The  German-  Ultramarine  Industry. 
Vi:  Kraushaar.     Chem.  Ind.  13,512. 

The  low  prices  of  ultramarine  which  have  held  for  more 
than  10  years  have  led  to  the  formation  of  a  limited  liability 
company,  which  has  taken  over  nearly  all  the  ultramarine 
works  of  Germany.  Arrangements  have  been  made  with 
the  few  works  that  have  not  joined  this  company,  by  which 
either  the  whole  of  their  make  is  sold  to  the  company,  or 
some  other  device  has  been  agreed  upon,  which  gives  a 
guarantee  that  the  operations  of  the  new  company  will  not 
be  interfered  yvith.  A  consequence  of  this  combination 
has  been  a  considerable  rice  in  the  price  of  ultramarine. 

—  H.  S.  P. 


The  Present  State  of  the  Soda  Industry,  especially 

OF   THE    LeULANC    PROCESS. 

Chem.  Zeil.  15,  73  — 71. 

During  the  last  rive  years  the  English  as  well  as  the 
German  soda  industry  has  suffered  from  over-production 
caused  by  the  enormously  increased  quantities  manufac- 
tured by  the  ammonia  process.  A  number  of  establishments 
working  the  Leblanc  process  have  consequently  had  to 
limit  or  even  to  stop  the  manufacture,  until  at  last  the 
English  Leblanc  manufacturers  have  recognised  the  necessity 
of  preventing  a  further  reduction  of  prices.  Germany's 
export  during  the  last  few  years  has  greatly  increased. 
East  year  it  amounted  to  21  per  cent,  of  the  total  produc- 
tion of  German  soda.  Such  was  the  state  of  affairs  when 
the  United  Alkali  Company,  Limited,  was  founded  last 
year,  and  it  may  be  expected  that  the  organisation  of  this 
great  enterprise  will  permanently  improve  the  English  soda 
industry.  The  Austrian  soda  manufacturers  have  likewise- 
succeeded  in  forming  a  syndicate,  and  it  is  expected  that 
this  will  be  of  considerable  advantage  to  the  trade.  In 
order  to  minimise  German  competition,  the  prices  charged 
near  the  German  frontier  are  lower,  and  this,  together  with 
the  high  Austrian  import  duty,  will  prevent  large  sales  of 
German  soda  there.  In  face  of  these  facts  the  author 
recommends  the  formation  of  a  German  syndicate,  in  order 
to  derive  the  full  benefit  from  the  present  position  of  the 
industry.  In  would  in  this  case  of  course  be  necessary  to 
limit  production  to  a  certain  extent  if  prices  are  to  be 
improved.  A  central  office  for  sales  like  that  in  Vienna  is 
strongly  recommended,  such  as  was  tried,  unsuccessfully, 
four  years  ago  by  the  German  Solvay  works  at  Bernburg. 
In  Germany  the  prices  of  calcined  and  crystallised,  as  well 


as  of  caustic  soda  generally,  rose  towards  the  end  of  last 
year,  and  it  is  expected  that  at  the  end  of  t|„.  current  year 
a  further  rise  will  take  place.  On^the  other  hand."  the 
prices  of  bleaching  powder  went  down  in  spite  of  the 
convention,  and  a  further  fall  is  expected.  As  regards  the 
different  bleaching  powder  processes,  the  magnesium 
chloride  and  the  electrolytic  methods  have  not  been  worked 
long  enough  for  a  conclusion  to  be  formed  of  their  com- 
mercial value.  But  it  is  proved  beyond  doubt  that  the 
Deacon  process — which  has  been  introduced  into  Germany 
at  Kheinau  in  conjunction  with  the  Hargreaves  process — is 
a  successs,  the  bleaching  powder  manufactured  in  this  way 
being  considerably  cheaper  than  that  obtained  by  the 
Weldon  process.  The  author  is  of  opinion  that  i'f  the 
Leblanc  manufacturers  succeed  in  recovering  the  sulphur  by 
the  Chance  process  they  will  be  able  to  compete  with 
ammonia  soda  ;  aud  the  manufacture  of  bleaching  powder 
by  the  Deacon  process,  as  just  described,  will  be  a  further 
advantage.  The  magnesium  chloride  process  tor  the 
manufacture  of  bleaching  powder,  which  has  been  intro- 
duced at  Stassfurt,  seems  to  require  an  expensive  plant,  as 
the  costs  of  the  latter  are  stated  to  be  double  those  of  the 
Weldou  plaid,  and  it  is  said  that  there  are  difficulties  con- 
nected with  the  manufacture  in  hot  weather.  The  electro- 
lytic system  lias  been  introduced  at  Griesheim,  but  nothing 
is  as  yet  known  of  the  results.  It  is  said,  however,  that 
the  plant  of  this  system  also  is  much  more  expensive  than 
that  of  the  YVeldon  process.  In  spite  of  the  increased 
manufacture  of  bleaching  powder  in  Germany  during  the 
last  year,  a  good  quantity  has  been  imported  ;  and  it  seems 
that  there  is  greater  over-production  of  it  in  England  than 
in  Germany.  The  direct  consequence  of  the  new  processes 
was  that  less  bleaching  powder  was  manufactured  by  the 
Weldon  process  and  less  hydrochloric  acid  used,  the  price 
of  which  went  down  in  consequence,  notwithstanding  the 
convention.  The  author  draws  the  general  conclusion  that 
the  prospects  of  the  German  Leblanc  soda  manufacture  can 
be  satisfactory  only  if  conventions,  comprising  all  articles 
concerned,  are  formed. 


How  to  Pack  Drugs  and  Chemicals  fob  Export. 

< '.  Monkeim.     Chem.  Zeit.  15,  41 — 42. 

The  following  suggestions  will  be  found  of  practical 
value  ; — 

1.  Salts  should  be  put  in  stoppered  glass  bottles  or  packed 
in  ca^ks,  if  sent  in  large  quantities.  (  asks  used  for  hygro- 
scopic salts  should  be  lined  with  oil  cloth  or  parchment 
paper.  Salts  should  never  be  packed  in  tin  boxes  or  in 
paper  only. 

2.  The  glass  stoppers  of  all  bottles  containing  either 
liquids  or  dry  substances  should  be  greased  with  a  little 
vaseline  in  order  to  avoid  any  difficulty  in  removing  them. 

:i.  Parts  of  plants,  such  as  leaves,  roots,  &c,  should  be 
packed  in  sacks,  and  these  again  in  cases ;  very  delicate 
drags  in  tin  boxes.  Vegetable  powders  should  be  packed  in 
hermetically  closed  glass  bottles  or  tin  boxes.  Drugs  which 
occupy  much  space  should  be  pressed  as  much  as  possible 
before  being  packed,  especially  if  the  shipping  freight  is 
calculated  according  to  the  bulk  of  the  goods. 

4.  Boxes  and  cases  should  be  lined  yvith  zinc,  or  where 
this  is  too  expensive  a  strong  and  good  oil  cloth  will  usually 
be  sufficient. 

:>.  Although  the  utmost  care  is  necessary  in  packing,  yet 
packing  materials  such  as  hay,  straw,  &e.,  should  be  used 
as  sparingly  as  possible,  as  duty  has  usually  to  be  paid  for 
the  weight  of  these  as  well  as  for  the  goods  themselves. 

6.  Cases  should  be  secured  by  iron  bands,  and  it  is  always 
desirable  that  the  weight  and  volume  of  cases  should  be  as 
small  as  possible. 

7.  Acids,  caustic,  or  inflammable  substances  must  be 
packed  according  to  the  regulations  of  the  different  railways 
by  which  they  are  transmitted  prior  to  shipment.  As  a  rule 
stone  bottles  are  best  for  acids  and  ammonia,  and  glass  or 
tin  vessels  for  volatile  substances.  All  these  should  be 
closed  b y  corks  saturated  with  paraffin,  and  then  wrapped  in 
sail  cloth  which,  with  the  string  securing  it,  should  also  be 
soaked  in  paraffin. 
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-  \,.n,  acid  maj  be  safely  conveyed  from  place  to 
place  in  carboys  at  •">  t<>  m  gallons  capacity. 

9.  Liquor  ammonia  should  never  1»-  pnl  into  iron  \.  --.  Is. 

10.  \  em  I ntaining  volatile  substances  Bhould  never  be 

qaite  HUed. 

11.  As  acids  and  canstio  and  inflammable  substances  are 
,,l  ,,i,  ill,    decks  "f  sailing  vessels  only,  the  cases 

si !<l  be  well  closed,  and  the   address, 

mark,  number,  Sec  .  I-  such  as  »ill  resist  sea  water. 

12.  Liquids  should  nol  be  packed  in  the  samecasewhh 
dry  substai 

13.  \  aluable  or  expensive  chemicals,  such  as  ethereal  oils 
an<l  essences,  should  l»  packed  in  strong  tin  vessels  and 
closed  niili  corks  saturated  with  paraffin  as  before  described. 

1  I.  The  weights  and  measures  of  the  country  to  which 
the  goods  arc  sen)  Bhould  always  l»  used  to  avoid  loss  and 
inconvenience. 

15.  Besides  observing  these  rules  foi   packing,  consigners 

i-  should  !>•■  thoroughly  acquainted  v»iih  the  <  lustoms 

nun-  of  the  countries  to  which  they  arc 

sending,  as  pecuniary  loss  and  inconvenience  may 

iroin  ignorance  of  them.     For  instance,  it   n   case  contains 

various  substance,  the  duties  on  which  are  different,  it  i* 

usual  in tariff-  to  calculate   the  duty  ol  the  whole  of 

the  contents  of  il"  case  or  al  least  of  the  packing  materials 
ai  the  highest  rate.  The  importance  of  packing  together 
U'o,.d»  upon  which  the  Customs  tariff-  are  similar  i-  self- 
i  \  idem  from  *  1  •  i — _ 

i  6.  In  cases  of  urgency  small  quantities  of  any  substanci 
uitabli     foi     -uc  li    transmission,  t.g.,  quinine,  antipyrine, 
salicylic  acid,  &c.,  may  be   senl   as   patterns  without   value, 
and  thus  iivoid  tli,  di  lay  caused  by  the  Customs  offim 

—us. 


Null-    i  HOD     I'.  w.i  . 

i  .  Zeit.  15,  228. 

Itugo  pel  intents  for  producing  inflammable  oils  from 

heavy    sort*    und   residues   ol    naphtha,  gavi    the   following 

i  ccitic  gravities  ol   the  materials  used  were 

0*935.     The  di-iilliiiL!  apparatus  was  used  «iil t 

and    10  c]  could   hi    made  in  'j  I   hours. 

Tli.  m ati  55  i«  i    ci  mi     ol   inflammable  oils  of  a 

yellow  colour,  and  bcttei  than  ordinary  kerosene,  22  per 
cent,  of  inland  7  per  cent.  loss.  The  flashing  points  of 
the  oils  obtained  were  very  high.  Having  obtained  these 
favourable  results,  Itagosin  intends  to  ereel  a  factory  foi 
tli.-  working  of  In-  process,  silver  ore-  have  been  dis 
Lugansk,  containing  30  per  cent,  of  silver.  \ 
company  has  been  formed  to  exploit  the  mine-.  Although 
the  Russian  Government  bus  declined  to  lay  naphtha  pipes 
ii, ,m  Baku  to  Mai, ,iiin,  yet  il  docs  nol  seem  disinclined  to 
support  the  idea  of  making  Batourn  the  centre  of  (lie 
•  mi    keroscui    trade,   which    \\<>nl<l   be   considerably 

improved  thereby      It  is  reported  that   foreign  capital  is  to 
be  invoked  to  lay   tbi  naphtha  pipes.—  II.  S. 


Ml.NKUAl     III  \,  K 

\    manufactory    ol    mineral  black  and  tripoli  has  been 
established  at  l.>  Kayi  by  M  Voiret,  who  produces  annually 

somi    I"". kil ■  il,,  black,  and  about  half  the  quantity 

,,i    il,,    tri|K,h.     Mineral    black   is   the  residue  ol  thorough 
i    in  closed  vessels.     Il    i-  tlm- 
,  .il,  in,  ,1   foi   eight  hours,  and  what    remains   is  gath 
closed  metal   boxes,  nud  then  cooled  without  being  exposed 

to  the  air.     It  is  than  carefully    sorted  I  ground  '<»  One 

powder.     This  substance,   kuown  as  *'  luvergne  black  "  is 
-aid    to    be   obtaining    popular  favour    for    Bhip-painting, 
blacking,    printing    ink,    varnish,  and  othei    purpo 
which  an  intense  black  isrequired   -  Chemist  and  I' 


i.l  \  //;i/.    SUMMARY    OF    THE     MINERAL 
PRODUCE  OF  THE  UNITED  KINGDOM. 
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\  id u,  :it 

the  Mines 

and 

l  IpSfl- 

works. 


I 
6,788 


BO) 

:'i»i 

iai.T'-'7 

I  III 

29,684 

74H 

87,801 

1 170 

ns 

i.i 

I II 

106404 

7c;; 


Total  value 


M 

II 

81 

J,.,IH»l 

1-  OIKI 

1,946406 

1  146341 

1    IIIM.OII 

168,418 

I.048J43 

9,708401 

10471 

mm 

788.401 

If 

1 

a 

mi 

-i- 

1840! 

100,800 

.. 

di  m  w 
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Summary  of  the  Metals  obtainable  from  Ores 
produced  in  the  united  kingdom. 


1890. 


Metals  obtainable 
by  Smelting. 


Metals  obtainable 
by  Smelting. 


Description  of  Metal. 


Quantity. 


Value 

al  I  lie 

Average 
.Market 
Price. 


Quantity 


Aluminium Lit. 

Sodium „ 

Antimony Cwt. 

Copper Tons 

cioia oz. 

Iron Tons 

Lead 

Silver Oz. 

Tin Tons 

Zinc 

Total  tallies 


12,000 

113,726 

666 

9or> 

3,890 

5,181,733 

35,604 

306,149 

8,918 

9,392 


£ 
6,000 

'.i.l  t:. 

1,998 

tii.tus 

13,227 

12,695,246 

161,312 

.-.  1. 1:.:; 

860,342 

I '.i2,ll.-, 


1 1,346,846 


Value 
at  tbe 
\ irerage 
Market 

Price. 


154 
936 
206 


565 
57,660 

675 


4,848,748  14,808,881 

33,5Mfl  +19.S26 

291,724  58,040 

9,602  937,760 

B.582  208,858 


16,516,758 


Production  of  Minerals  and  certain    Metals  in  the 

British  Colonies  and  Possessions. 

(Compiled  from  Official  Reports.) 

General  Summary. 

1888  and  1889. 


Description  of  Mineral, 


1888. 


Quantity 


Value. 


Quantity 


Value. 


Antimony Tons 

Antimony  ore 

Arsenic 

Asbestos 

Asphalt „ 

Barytes 

Bismuth , 

Coal,  including') 
some  coke  . . .  $ 

Copper 

Copper       ore  ( 
anil  regulns  \  p„f.kages 

Crocidolite „ 

Diamonds Carats 

Gold Oz. 

f     Tons 

Gold  ore -j 

C  Packages 

Gypsum Tons 

Iron,  cast 

Iron  ore 

Kauri  gum 


876 

27 
3,:  i:i2 
52,026 


IS 

8,150.204 

10,63!) 

58,966 

807 

55.134 

3,8*1,937 

1,684,482 

440 

3113 

158,822 

23,2111 

70,194 

8,482 


£ 

9.922 

2  HI 
51,001 
66,575 

770 
S.911 

3,362,689 

484,625 
1,281,495 

Mill 

2,035 

1,022,3711 

6.352.IIS6 

6.739 

117 

36,945 

mi;i<;s 

30,969 

380,933 


('         220 
I        634 

5,456 

7N.121 

94 

9,116,680 

12,574 

68,815 

31 

36,635 

2,961,978 

2,2(I2.S71 

113 

25 

196,512 

25.2S1 

llil,7ll2 

7,619 


£ 
3,344 

6.961 

85.314 
90.003 

2ll,12'i 
3,708,950 

645,007 

832,115 

1,130 

1521 

4,325,187 

8,136.451 

1,119 

205 

41,977 

11S.304 

40,720 

329,5911 


Production  of  Minerals,  &n. — continued. 


Description  of  Mineral. 


Lend Tons 

Lead  ore 

Lignite , 

Manganese  ore 

«      Lb. 

Mioa > 

(.  Barrels 

Ochre Tons 

t  HI  Bhale 

{Gallons 
Barrels 
Phosphate  of  lime  Tons 

Platinum Oz. 

Plumbagi Tons 

I'ivi  nils  sl.illes.  1      .,      , 

other       Hum  [    ':ut" 
diamonds 1     '"-'  s 

Pyrites Tons 

Sail 

Silver    Oz. 

Silver-lead Tons 

Silver-lead  ore 

Tin 

Tin  ore  

Umber 

Zinc  (spelter) , 

/ ore 


1888. 


Quantity. 


Value. 


Quantity. 


Value. 


555 
710 


£ 

'.1,799 


7.9111 


2,744  15,500 

29,026    ■} 


351 
34.869 

733,564 

27.511 
1.500 

11,163 
26 


58,528 

1,080,727 

to  1.728 

31,051 

in 

1,568 

9,133 

1,660 

12 

6 


Sundry  mixed  minerals, 

including  building 
stone,  slat**,  flagging, 
limestone,  ,v  c. 


6,041 

1,680 

73.612 

151,114 

70.751 

1,900 

163,503 

1,194 

64,531 
648,035 

151,652 

1.120.753 

1,838 

581 

1,187,849 

728 

ISO 

780,098 


Total  value. 


20,583,472 


858 

270 

55 1 

3,979 

(  832,753 

573 

4,681 

3.2!  18.737 

689,991 

33,137 

1,000 

28,529 


72.017 

1,063,443 

855,647 

36, 17s 

47,293 

1.172 

8,998 

1.178 

22il 


£ 

10,971 

2.5211 

140 

1 1.241 

10,071 

119 
77,667 

16.711 

122.4211 

BS.176 

701) 

392,27; 


74,258 
158,832 
151,030 

71. Ill 

1.9111,529 

■  899,259 

623 
2,990 

1,007,846 


23,709,619 


BOARD  OF  TRADE  RETURNS 

Summary  of  Imports. 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw  materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imports 


Month  ending  31st  May 


1890. 


1891. 


33,341,005 


£ 

£ 

1,888,376 

1,818,667 

649,493 

678,759 

160,957 

556,942 

3,395,1  16 

2,899,859 

3  1.377.6!  IS 
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Sl'MVAIiY    <>K     Kxi-ORTS. 


M  Mi. 


use 


1S91. 


•ry)  .... 

£ 

i  ,278321 
3,102,193 

e 

3.770 
742,054 

2.611 

2234  '.":■' 

19,744,473 

Metals  (other  than  machinery) 
l  bemioals  and  mi    i 

Miscellaneous  articles.., 

TuIbI  value  ol  all  ci|K,rts 


[XTOBTS    OF    METALS  FOB    Month    ENDING    3181     M  v  I 

Quantities.  Values. 

IS90.  1891. 


Articles. 


1SH. 


r  :— 
Mr.- Tons 

Begulus „ 

Unwrought 

Iron  :— 

Ore 

Bolt,  liar.  Ac 

steel,  nnwrought..     ,. 

Lead,  pigand  sheet 

Pyrites 

rilrer Lb. 

Tl ««!. 

Zinc Tons 

Other  articles  ..  .Value  £ 
Total  value  "1  metal* 


9,1 1.". 

0  l    . 


345.1 13 

1,181 

1  1,009 

934,031 
11,789 

2.7I<> 


e 

01,018 
11.153       2lv.'7i> 


B.S33 


2,428 

570 
14313 
B9327 

.MT, 


14O.30J 

261,577 
61,924 

B.O10 

106390 
121.951 

60,197 


C 
76 '-"" 
31930  ! 
I  10,877 

202,800 
5k221 

187,617 
110.049 
68US77 
141.135 
I  17.502 


1338375     1318307 


(mpobto  o>  CniMi'  u.  imi  Dybsti  its  fob  Month 

i  mum,  :ii-t  M  n 


Quani 

Values. 

Articles. 

1891. 

1810. 

1891. 

Alkali Owt, 

1 2  122 

£ 
2336 

£ 
5.781 

H»rk  (tanners,  Ac)    „ 

62961 

W.0J0 

>83ss 

is.'.k;; 

Brimston 

7,005 

7,010 

125301 

106,053 

367 

2s  1 

130] 

Cutob  ami  gambler  Ions 

32,294 

D\.  m  — 

23317 

331 1 

-   Cwt 

1330 

Madder  

1  ISO 

1363 

"f  *'»la 

1 

92347 

Nitrite  of  potash  .      ., 

26,127 

1,541 

1,154 

178.691 

Other  artii  li Value  £ 

Total  value  of  ohi  i 

" 

'" 

IvrouTs  or  Oils  fob  Month  ending  :il~r  Mw 
Quantities.  Values. 

1S90.  1891. 


Articles. 


1890, 


lslM. 


Cocoa-nut Cwt. 

nine Tuns 

I'ulm Cwt. 

Petroleum Call. 

Bead  Ions 

Truin,  Ac Tuns 

Turpentine Cwt 

Other  articles  ..  Value  £' 

Total  value  of  oils  . . . 


£ 

£ 

3312 

■-'.'.■•."ii 

- 

1  I-'. 

1.211 1 

1,650 

i 

r*vi5 

57320 

78303 

59330 

94.443 

301,422 

172.721 

. 

2.197 

i.'.:'j; 

2,410 

1303 

34363 

717 

- 

:        550348 


Imports    of    Raw    Materials    fob    Xo\  Tkxtilb 
Industries  fob   Month   ending  Slsi    May. 


Articles 


Quantities. 

1890. 


1801. 


Value*. 


lvju. 


1891. 


Bark.  Peruvian  ..    Cwt. 

Bristles Lb. 

Caoutchouc Cwt, 

Bum  :— 

Aniliic 


Luc,  Ac 

Qutta-pereha  ... 

Hides,  raw:  — 
Inv 


B£S0 

271385 
18,388 

9,212 


s.MIl 

242,637 
28371 

1370 
8338 
G384 


e 

19347 


£ 

11770 
214,742        290312 


Wet 

I  vory 

Manure  :— 
( ;  uano Tons 

Hones 

I'aralnn Cwt. 

Linen  mm Tons 

Ksparto 

Pulp  of  wood 

Rosin Cwt, 

Tallow  and  stearin      ,. 

Tar Barrel- 

Wood  :— 
Hewn Loads 

Sawn 

Staves „ 

Mahogany Tons 

i  Ither  articles  —  Value  £ 


IJ.s-l  I- "71 

50301         89,152 

POO  541 


2371 
6311 
-  r 
3,040 
10  »;: 
13,468 

i  is.'.n; 

180301 
8329 

13305 


1309 
0318 
»34l 
2,200 
17313 
11399 

130398 
5,140 


13374 

111362 

14,060 
33,081 
78,331 
37315 
80382 
■  s.7ll 


184381 

170303 

801391 

181,1  B8 

:,.7.-.l 

3,213 

.17.711 

811300 

Total  value  . 


15,479 
31,0*1 

B6.424 

118311 

n  mi 

25,708 

s.'.i.ll 
I-.I.IC-, 

B3M 

109341 

8,170 


Besides  the  si '.drugs  to  the  value  o(  07.  inf.  were  imported, 

a-  agnit  Haj  1990, 
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Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  May. 


Articles 

Quantities. 

Values. 

1800. 

1891. 

1890. 

1891. 

Cwt. 

(1,(102 
81,4+1 

9,742 

60.0M6 

£ 

43,013 

219,938 

£ 

42,708 

Copper  :— 
llnwrought ... 

170382 

■j  who 

24,479 

80,885 

82,190 

Mised  metal . . 

..      .. 

33,639 

25,708 

92,796 

70,419 

Value  £ 

249,987 

196.111 

12  1,250 

102.517 

122,080 

321,452 

3,131,533 

2,796,438 

6,700 

6,278 

93,231 
30,099 

85,769 

Plated  wares... 

Value  £ 

28,016 

Telegraph  wire?, 

&c.    „ 

•• 

57.081 

51,238 

..  Cwt. 

9,792 

20,909 

9,559 
14,461 

47,116 
19,241 

90.151 

45,181 

14. 783 

Other  articles  . . 

Value  £ 

84,314 

Total  vahie  . 

" 

•• 

1.278,821 

3,770,025 

Exports  op  Miscei 

LANEOl'S 

Articli 

is  for  Month 

END 

ING   3  1st 

May. 

Articles 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

.      Lb. 

860,500 

1,2S7,SM 

£ 

18,029 

£ 

29.731 

Military  stores. 

Value  £ 

•  • 

•  • 

122,020 

93.363 

.  Value  £ 

1,178,900 

1,285,000 

2 1 39 1 
100,611 

25.365 

101.608 

Value  £ 

70,  m 

46,007 

1 18,973 
12S.052 

92.967 

Products  of  coal 

146,808 

Earthenware  .. 

.. 

.. 

201,472 

157,048 

. 

•  • 

19,991 

13,595 

Glass:— 
Plate 

..Sq.Ft, 

316,017 

198,703 

23398 

142282 

..    Cwt. 

9.227 

8,384 

22,500 

17,978 

89,1 33 

73.821 

42.000 

34,188 

Other  kinds. . 

. . 

21,354 

13.301 

20,126 

11,890 

Leather : — 
Unwrought .. 

..       „ 

13,315 

12,376 

123,808 

110,593 

.  Value  £ 

.. 

22,474 

25,017 

5,855 

5.778 

138,790 

138,030 

Sq.  Yds. 

1,536,800 

1,495.300 

73,122 

113,202 

Painters'  materials  Val.  £ 

" 

.. 

150,576 

137.323 

82,916 

79,276 

14I.24S 

136,095 

Rags 

5,864 

3,sl  1 

38,838 

23.760 

..    Cwt. 

52,217 

43,347 

52,499 

44,679 

,        - 

3,102,19S 

•'  616,065 

Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  May, 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

547,211 

499,864 

£ 

181,193 

£ 
194,241 

Bleaching  materials    „ 

16.9,101 

151,619 

49,440 

51,367 

Chemical  manures.  Tons 

21,223 

21.971 

168,028 

179.619 

.. 

.. 

97,017 

82,749 

Ot  her  articles  ...       „ 

343,601 

231.(119 

- 

829,279 

742,054 

iflontblp  patent  £tet. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Olllre  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

8546.  J.  C.  Mewburn. —  From  The  Maschinenfabrik 
Grevenbroicb,  Germany.     See  (Muss  XVI. 

8547.  W.   H.   Beek.— From   G.    Moreau,   France.     See 

(hiss    11. 

8551.  J.  H.  Day.  Improved  apparatus  and  process  for 
spreading  \  iscous  substances.  Complete  Specification.  May  19. 

8653.  W.  W.  Horn.— From  S.  C.  Thrall,  United  States. 
An  improved  apparatus  for  making  extracts.     May  20. 

8697.  L.  Lobet.  Improvements  in  carburetting  apparatus. 
May  21. 

8809.  W.  J.  Mirrlees.  — From  H.  T.  Yaryan,  United 
States.  Improvements  in  evaporating  and  distilling  appa- 
ratus.    Complete  Specification.     May  23. 

8823.  A.  McDougall.  Improvements  in  covering  lead 
surfaces  to  protect  water  and  other  liquids  from  contamina- 
tion with  the  dissolved  metal.     May  25. 

8863.  H.  H.  Lake— From  Laeombe  and  Co.,  France. 
Improvements  in  rheostats.     May  25. 

8910.  J.  Toussaiut.  A  novel  combination  of  ingredients 
for  making  crucibles,  pots  and  other  articles  capable  of 
resisting  heat.     May  26. 

9147.  A.  \V.  Ellis.  Improvements  in  filtering  apparatus. 
June  1. 

9181.  J.  Dawson  and  J.  \V.  Hampson.  An  improved 
construction  of  refrigerator  or  cooling  pan  for  chemical  and 
other  purposes.     Juue  1. 

9187.  E.J.Mills  and  C.  J.  Ellis.  An  improved  means 
and  method  of  closure  for  the  regulation  of  gaseous  pres- 
sures.    June  1. 

9310.  A.  J.  Boult.— From  A.  Klonne  and  F.  Bredel, 
United  States.  Improvements  in  the  setting  and  heating 
of  retorts.     June  2. 

9311.  W.  P.  Thompson.— From  J.  A.  Bowden,  United 
States.  Improvements  in  filters.  Complete  Specification. 
June  2. 
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.    W.  P.  Tliiiiii|.-<m.  —  I  rom  .1     \     Bowden,  l  nited 
[mprovemenU   in    filtering   apparatus.    Complete 
Specification.    Jane  - 

•j:iih.  A.  .1  Boutt, — From  A.  fflonne  and  I".  Bredel, 
United  Stales.  Inci.rovi-ni.iit~  in  apparatus  for  charging 
retort*.    Jane  - 

J.  Zubr.  Improvements  in  retort  furnaces.  Com- 
plete Specification.    June  -J. 

,.  Improved  filter  bricks,  or  bricks  which 
»ill  alio*  ..I  the  llow  of  liquids  of  gases  through  structures 
formed  of  such  bricks.    Jane  :s. 

9434    J.Menzies.     A  new  composition,  and  the] less 

foi  manufacturing  the  same.    June  3. 

Q.  I.  J.  Wells,     fmprovements  in  or  appertaining 
to  lilt. Tin^    apparatus,    applicable   foi    the    treatmenl    of 
ammoniatcd  brine  and  othei  mafa  rials.     Jane  .'> 
9596.  J.J.  Barlow.     Set  <  ilass  \  II. 
■.771    i  .    ii.    Martin.       Improvements    in    valves    foi 
chemical  liquids.    June  9. 

|i.  Burr.  Improved  apparatus  for  m i v in^r  and 
effecting  the  circulation  "I  li.|ui.l-  or  pulverulent  substances 
within  vessels.    Jane  10. 

9922.  W.  I.u/i.  Improvements  in  the  treatment  oi  puri- 
fication of  graphite,  to  render  it  suitable  for  industrial 
purposes.     June  1 1. 

10,012.  A.  Liwentaal.  fmprovements  in  and  relating  to 
apparatus  for  producing  steam  b)  liquid  fuel.    Jane  12. 

(  i. mi  1 1  ii   Specifications  Accepted.* 

1890. 

1518.  .1    Poster.     Apparatus    for  evaporating    solutions 
containing  ~;ilt-.  and  foe  other  liquids.     June  17. 
9604.   W.  R.Smith,     Apparatus  for  burning  liquid  fuel. 

17. 
10,888.  •!    II.  K.  Dinsmon       Apparatus  foi  drying  gran- 

subHtanccs.    Juni 
11,529.  A.  Chapman  and  s.  S'ickcrs,  jun.     Evaporating 

tpparatu    special!)  adapt*  .1  foi   thi    cxti  id i   sail  fr 

l.i  ine      May  27. 

12,004.   I.   Menetrel.     Apparatus  foi  washing, lixiviating, 
,    pui  poses.    June  10. 

1891. 

ton.— From  C.  C.  Worthington.    Burfaci 

lensers.     Maj     ■ 

3908.  J.  1  II  Qronwald  and  B  II  i  Oehlmann. 
Sterilising  apparatus.     Ma]  27. 

I  i  lionising  apparatus      Ma]  27 

6797    H    W  ■  igi  lin      Sn  i  lass  VIII. 

■  ii-  and  Liquid  Puel  Suppl]  Co.,  Lim., 
... .I  B,  II.  Thwaitc  Apparatus  foi  inducing  the  flow  "I. 
iiml   injecting   and     iprnying,   i5:i-.  .m-    and    liquid    fluids. 

.Inn.    .'. 

B167    R   I1  Oal         I  oncentrating  apparatus     June  IT 


II. -II  I  I..  Q  18    urn  LIGHT. 
Arii  Ii  ii' 

w  ll.  Beck.  I  i O. Moroau, France,  Improve- 
ments in  or  connected  with  the  production  and  drying  of 
compressed    ;iir.   and    it--  application   to  purposes 

( lomplele  Specification.     Ma]   19 

8641    i,  Chambaud     Improvements  in  the  uggl mtion 

,.r  lignite      Ma)  20 

I.  I .niii'i.  Improvements  in carburottii  ippnrntus. 
Ma]  21. 


9104.  K.  W.  Harvey  and)  .  W.  All. in. I.  fmprovements 
in  the  manufacture  of  electric  1  i«rlit  carbons.     May  89. 

9171.  E.    Luhmann.     Improvements   in   process  of  ax 
traction  of   gases  from  fluids.      Complete    Specification. 
June  1. 

9180.  It.  II.  Thwaite.  Improvements  in  methods  of 
storing  ioflammahle  spirits  or  highly  volatile  hydrocarbons. 
June  J . 

;i:(CG.  B.  Gibbons  and  W.  P.  Gibbons.  Improvements  in 
apparatus  for  charging  inclined  l':i~  retorts.    Jane  :i. 

P.  van  (ill. l.i.  fmprovements  in  separating  smoke 
or  -••..!  from  aii  or  othei  gases,  and  in  utilising  the  air  oi 
fi-i'»  so  purified.    J  inn-  3. 

'.M.'iT.  J.   Ii.   Parkinson.     Improve nts  in  obtaining  or 

separating  oxygen  from  atmospheric  :iir.  and  in  apparatus 
therefor.     June   I. 

l» 7 1  f ", .  .1.  !■'.  Allen.  Improvements  in  the  manufacture 
of  illuminating  gas.    ( Complete  Specification.     June  9. 

9729.  M.  Pickford.    The  manufacture  of  a  slow ibustion 

fire-lighter.    Jane  9, 

;i7sl.  L.  Labois,     Improvements  relating  to  the  treatmenl 
of   sulphur  ores,  crude  sulphur,  ozokerites,  heavy  oik 
petroleum,  and  other   materials  for  extracting,  purifying, 
or  refining  purposes,  and  to    apparatus   for  use   therein. 
June  9 

;i7'.m'..  11.11.   Lake,     Prom  The  Standard  Coal  and  Fml 

i  ..  .  i  nited  States.     An  improved  npound   for  treating 

fuel.    Complete  Specification.    Jane  9. 

('.■Miiiri    Specifications  Accepted. 
1890. 
s:i7:i.  B.  W.  Walker.    Method  and  apparatus  f< ana- 

facturing  f.'as.     June  :i. 

9651.  W.  I. or  and  C.  Gumbart.     [Testing  peal  foi    pro 
duotion  of  fnol  and  by-products.     May  27. 

10,831.  L.  van  Vestrant.  Means  and  apparatus  for 
charging  inclined  jm*  retorts.    Jane  10. 

11,195.  W,   W,  Staveley.      Treatmenl    ol    crude    blast 
furnace  or  coke-oven  oils,  and  application  of  the   products. 
Jane  S. 

11,581.  I  J.  Rowan  and  II.  Armour.  Retorts  foi 
distilling  shale  or  other  oil-yielding  minerals.     Jane  10. 

Il,7.'i7.  J.  Laing.  Apparatus  for  destructive  distillation 
of  mineral  oils.     Maj  27. 

1891 

2159  .1  \  Soetjc'  and  J.  C.  A.  Eahl.  Manufactun  ..I 
peal  briquettes,  peal  coke,  and  peal  coke  briquettes     Jam 


III.— DBS!  i;i  i  1 1\  i    mm  ILLATION,  TAB 
PRODUCTS,  1  i. 

Ail-l  [CATION. 

\\     P.  Thompson.— From    P.   Kuntee,  Germany. 

Improvements  in  the  manufacture  ol  ammonia  and  tar  f 

nitroj i-  organic  BuhBtanccs,  and   in  apparatus   relating 

thereto.     Ma]  28. 

(  (iMl-l  I  ry   Sri  OlFICATIONS     \.  .  i  i  i  i  D. 
1890. 
10,976.  T.  II.  Davis  snd  A.  II.  Davis      So  Class  Mil. 
11,757.  .1    Laing.     Sei  Class  II. 


•  Sk  Note  •  ..n  |.i 
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IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

B702.  B.  Willcox. — From  The  Farbenfabriken  vormals 
I'.  Bayer  and  Co.,  Germany.  Tlie  manufacture  and  pro- 
duction of  colouring  matters  derived  from  anthraqninone 
and  alizarine  blue.     May  21. 

9280.  J.  Frost  and  E.  C.  Eayser.  Improvements  in  the 
manufacture  of  azo-colouring  matters,  and  in  their  applica- 
tion for  dyeing  and  printing.     June  '-'. 

9G36.  I!.  Willcox.— From  The  Farhenfabriken  vormals 
F.  Barer  and  Co.,  Germany.  Improvements  in  the  pro- 
duction of  black  a/.o-colours  upon  fibres.     June  6. 

1)943.  O.  Inn-ay. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Production  of  blue 
colouring  matter.     June  11. 

Complete  Specifications  Accepted. 
1890. 

10,448.  Brooke,  Simpson,  and  Spiller,  Limited,  and 
A.  G.  Green.  Production  of  new  azo-colouring  matters. 
May  27. 

10,802.  ( l.  Imray.  -From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Pruning.  Production  of  novel  colouring 
matters  for  wool-dyeing  and  printing.     May  27. 

12,356.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  colouring  matters  from 
dihydroxybenzoic  acid.     June  10. 

12.3S6.  J.  Y.  Johnson.—  From  'I  he  Badische  Anilin  and 
Soda  Fabrik.  Production  of  new  materials  for  the  prepara- 
tion of  dycstufis.     June  10. 

14,4 16.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Production  of  new  nmido-azo  compounds 
anil  azo-dyes  therein  m.     June  10. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Application1-. 

8644.  ('.  Stephens.  Improved  means  for  damping, 
drying,  dyeing,  starching,  or  chemically  treating  paper, 
silk,  felts,  and  other  like  fabrics.     .May  20. 

8776.  F.  V.  M.  1,'aabe.  Improvements  in  the  treatment 
of  vegetable  textile  fibres  for  the  manufacture  of  yarns  and 
fabrics.     .May  23. 

9696.  \V.  Whitaker  and  (1.  E.  Donisthorpe.  Improve- 
ments in  the  treatment,  preparation,  and  application  of 
certain  fibrous  materials  suitable  for  spinning  yarns  for  the 
manufacture  of  woven,  felted,  and  other  textile  fabrics; 
applicable  also  to  other  useful  purposes.     June  8. 

10,017.  F.  J.  II.  Sampson.  Improvements  in  the  treat- 
ment of  rhea  to  obtain  fibre  therefrom,  and  in  apparatus  to 
be  used  in  such  treatment.     June  12. 


Complete  Specifications  Accepted. 

1890. 

2827.  A.  J.  Boult.  Manufacture  or  treatment  of  textile 
fabrics.      May   27. 

12,576.  J.  Sutcliffe  and  J.  Greenwood.  Treatment  of 
yarn  for  weaving.     June::. 

1891. 
6663.  A.  George.     Cleansing  wool  andsiniilur  substances. 

May    27. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

8538.  J.  W.  Sclaiiders  and  YV.  Turnbull.  An  improve- 
ment in  dyeing  fabrics.     May  19. 

9228.  E.  A.  Marchand.  A  process  of  bleaching  vegetable 
and  animal  fibres  and  tissues  by  means  of  alkaline  per- 
manganates :  and  the  economical  production  of  such 
permanganates.     June  1. 

9413.  C.  F.  Cross,  E.  J.  Bevan,  and  C.  Beadle.  Im- 
provements in  dyeing  jute  and  other  vegetable  fibre-. 
June  '■',. 

9170.  1!.  Laiiliam  and  I),  (iulland.  An  improved  method 
of  and  apparatus  for  embossing,  colouring,  and  printing 
upon  paper  or  other  suitable  material.     June  4. 

9554.  .1.  Horrocks.  Improvements  in  bleaching  raw 
cotton,  and  in  machinery  or  apparatus  to  be  used  in  parts 
of  the  process.     June  5. 

9995.  J.  Frost  and  F.  C.  Kayscr.  Improvements  in  the 
production  of  dyes  on  textile  fibres  anil  other  like  materials. 
June  12. 

Complete  Specification  Accepted. 
1890. 

6612.  R.  T.  West.  Expediting  and  improving  the 
process  of  bleaching  linen,  cotton,  and  other  yarns  in  the 
hank.     June  10. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

8530.  G.  II.  Ucdley.  The  manufacture  of  sulphate  of 
soda,  hydrochloric  acid,  and  red  oxide  of  iron.     May  19. 

8574.  A.  Vogt.  Improvements  in  the  manufacture  of 
carbonate  of  soda  and  carbonate  of  potash.      May  19. 

8692.  F.  M.  Lvte.  Improvements  in  the  production  of 
caustic  alkalis,  alkalines,  carbonates  and  other  products. 
May  21. 

8810.  M.  Netto.  Improvements  relating  to  the  separa- 
tion of  the  so-called  fished  salts  obtained  in  the  manufacture 
of  caustic  soda.      May  23. 

8844.  A.  E.  M.  L.  Paillard.  A  method  of  muufaeturing 
and  regenerating  salts  of  peroxide  of  iron.     May  25. 

9:132.  Comte  T.  S.  de  Dienlieim  Brochocki.  Improve- 
ments in  the  manufacture  or  production  of  chlorine 
compounds  for  bleaching.     June  2. 

9458.  J.  II.  Parkinson.  Improved  process  of  treating 
a  permanganate  of  potash  or  soda  to  produce  a  spongy 
porous  mass.     June  4. 

9561.  YV.  Walker.  An  improved  method  of  recovering 
carbonic  acid  gas  from  lime-kilns  and  furnaces,  and 
apparatus  in  connexion  therewith.     June  5. 

9575.  D.  Rylands.  Improved  process  or  arrangements 
for  the  manufacture  of  carbonic  acid  gas.     June  5. 

9596.  J.  J.  Barlow.  Improvements  relating  to  the 
recovery  and  utilisation  of  waste  heat  from  black  ash,  soda 
ash,  salt  cake,  and  other  solid  and  highly  heated  substances 
produced  in  alkali  and  chemical  works,  and  of  apparatus 
therefor.     June  6. 

9646.  E.  Luhniaun.  Improvements  in  process  for 
production  of  carbonic  acid.  Complete  Specification. 
June  6. 

9732.  D.  Rylands.  Improvements  in  the  manufacture  of 
carbonic  acid  gas,  and  in  tubes  for  containing  the  same. 
June  9. 

9781.    !..  Labois.      See  Class  II. 
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W,  Walker.  Improvements  in  apparatus  for 
obtaining  silicates  foi  making  glass,  and  for  the  production 
•  it  hydrochloric  acid.    Jane  9. 

W.Walker.  An  improved  method  ol  recovering 
carbonic  acid  gas  from  lime-kilns  and  furnaces,  and 
apparatus  in  connection  therewith.    Jut 

\.  T,   Hall.     Improvement    in    the   treatment   of 

».k  liquors  fr metallurgical  processes  t,,  obtain   sul- 

phnrous  or  sulphuric  acid  and  (inc.    June  11. 

-  \  t.  in,n.  Improvements  in  the  treatment  of 
waste  liquors  from  metallurgical  processes  to  obtain  sul 
phuroii*  or  sulphuric  acid  and  oxide  of  iron.     June  1 1. 

Com  i     ■    -   BcmcAHOim  Accepted. 

1890. 

;.,-;    i    i.    Lawrence.— From  8.   Pick.     Apparatus   foi 
.,  rati  ng  liquors  containing  salts,  and  tor  separating  such 
salts  when  rendered  insoluble  by  evaporation  of  the  liquors. 
Jnne  8. 

W.  I..  Wise.— From  The  Chemische  Fabrik  Buckau 
Lctiengesellschaft.  Treatment  of  impure  oi  waste  potas- 
sium salts  for  tli"  manufacture  therefrom  of  soda,  potash, 
hydrochloric  acid,  magnesia,  calcium  sulphate,  and  sulphur 
or  sulphuric  acid.     June  10. 

11,296,    A     (..  Haddock  and  J.    Leith.      Manufacture   of 
alkaline  i  and  bj  products,  and  arrangement  of 

plant  therefoi      May  27. 

1 1,529.  A.  Chapman  and  S.  Vickers.     .See  <  llass  I. 
1 1,545.  I".  M.  Lyte  and  J,   G.   Tatters.     i  onvi  <- 
bard-burnt  into  soft  burnt  magnesia.     Juni 

11,688,     T.    l-:ih"'        Prodocing    sulphate    of    calcium. 
June  8. 

1 1,979,   W  .  B.  Giles,   F   G.  A.   Roberts,  and    \    Boake, 

Productii t  aci  I  sulphates,     June  10. 

B  I  >i  mp  h  i  and  J.  Di  mpster.  Apparatus  con 
uected  with  the  manufacture  of  Bulphate  of  ammonia 
dun.    1  7. 

.1    Green* I,    Production  of  chlorine  and  caustic 

soda,  and  apparatus  therefor.     Maj  l'7. 

1891. 

2184.  .1.    Greenwood.      Manufact  lustii     sodji 

Ma]  '^7. 

2843,  T.  G.    Webb,      Apparatus   for   entrating   *ul- 

pburic  a.  ul.    June  10. 

M    u    Beylikgy,  '     J.  Everett,  and   C.  A  Collins. 
\  ii. ■«  alkaline  magnesian  compound.    Jnne  17. 

i     Kellnct       Apparatus  t.u  recovering  sulphurous 

d  used  in  the  manufacture  ol  paper   pulp  from   n I 

.Inn. 

77:.7      i       II.    I  i-h.     furnaces    foi     burning    sulphut 
dun.    10 


9745.    I..    Lederer.       Process     for    the    production 
coloured  designs  and  coloured  writing  on  mirror*,     i  out 
plete  Specification,    dun.-  9. 

9785.  W.  Walk.r.     Set  Class  VII. 
160    D.  Rylauds.     Improvements   in  furnaces  foi   g 
melting  and  for  similar  purposes.    June  12 

CoMl'ltll     BPBCUII   vii. ..n-    Ai  .'KITED. 
1890. 

11,651.  1'.  Bylands  and  V.  Husselbec.  Manufacture  ol 
glass  tubing.     May  '.'7. 

12,506.  T.  Webster,  sen.,  and  I.  Webster,  jun.  Manu- 
facture of  earthenware  pots,  jars,  &c,  whole  or  in  section. 
June  17. 

1891. 

6797.  <i.  Weigelin.  Methods  and  appliances  for  drying 
moist  material  (bricks,  pipes,  flags,  \  ■  •  by  artificial  heat. 
S\v   27. 

7908.  J.  K.  Bousfield. — From  K.  Schultz.  Mannfacture 
of  stove  tiles,  mouldings,  rosettes,  &c.,  and  apparatus 
therefor.     June  17. 


\  in      i, I.  \—    POTT]  RY,   urn  RAB1  HEN  WARE, 
v  ■-■-!  n  i  noits. 

h  Kylauds,  Improvements  in  furnaces  for  glass 
melting  and  for  similar  purposes.     Ma]   19. 

i  \\  l  ox,  1  Robinson,  and  W.  II.  Grittou, 
Improvements  in  oi  appertaining  t..  the  manufacture  of 
glass.     Maj 

'..'."jo  H.Godwin  and  W  Hewitt  Improvements  in  or 
applicable  to  fender,  hearth,  wall,  and  other  tiles.  Com 
plete  Specification      .lone  l 

..i.:77    |     .1    in,  i,      Improvements  to   be  employed  in 
the  manufacture  ol  ■•nam  kinds  ..i  earthenware 
June  :t. 

9412.  W.  James.     \n  improved   method  of  ornamenting 
glass     <  .no pi.  '■  Spt  cifli  ..".m     dune  ;i. 


IX.— BUILDING  MATERIALS,  CLAYS,  MOBTAB8, 
a.M)  CEMENTS. 

Apflicau 

B567.  0  inn. .v. —  From  W.  Scblening,  Germany.  Im- 
provements in  the  mat  Mai   19. 

B875  J.  -I  Mead.  \n  improved  lime-grinding  mill. 
i  omplete  Spei  ificatiou.     Maj  -'»■ 

9189.  W.   Corbould.       Improvements    in    manufactured 

whiting.      -1  in  i.    I, 

W.  P  Thompson.— From  J.  Petrus  von   Balgooy, 

Holland.      S'ei  (  !;.--  Mil 
9561.   W.  Walker.     Sei  I  lass  \  II. 

\  Schofer.  Improved  apparatus  for  drying 
cement,  clay,  and  othei  material!  for  burning  or  calcining. 
( 'omplete  vp.  cification     J 13. 

I    ..Mil  I    I  I      SPl      UL    OI.'N-       \.  •    I  I'll  D. 

8108  1  Sarg,  t  oncrete  for  construction  ol  vaults,  roofs, 
arches,  &c.     Maj  'J7 

10,918  \  w  i  urtin  and  \  I  I  arej  Apparatus  foi 
crushing  and  mixing  material  for  the  manufacture  of 
cement,     dun.   10. 

11,245.  S.  McDougali.     Blocks,  tiles,  &c.  foi   pavemeiits, 

fiOOn,  and   BtepS.       Mill    'J7. 

12,640.   1      I      >"ii   Ainlia.h.     Product! f  stony  poly 

chrome  decorations.     June  17. 

17,153.  M.  Hirsch  and  II.  Reiniscb.    Macadam  pavement. 

Julie    17. 

,:\->  \  .1.  H., uli.  Prom  L  (lr..te.  Artificial  stone 
Juni   17. 

i;     \    i  beeaebrough      Preservati I  « I  and 

irun  imbedded  in  the  earth,     June  10, 
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X.— METALLURGY,  MINING,  Etc. 
Applications. 

s.vj'.i.   D.  C.  Bateman.     Improvements  iu  the   method  of 

and   apparatus    for   hardening    and    tempering   steel   wire. 
May  19. 

8688.  C  T.  .1.  Vantin.  Improvements  in  the  method  of 
and  means  for  extracting  gold  from  ores,  or  from  materials 
containing  it.     May  21. 

8689.  C.  T.  J.  Vautin.  An  improved  amalgamator. 
May  21. 

8818.  I).  Kennie.     Improvements  in  furnaces  for  melting 

iron,  steel,  and  other  metals.      May  25. 

8819.  W.  Bevan.  An  annealing  apparatus  to  he  applied 
t"  heating  furnaces  for  iron,  steel,  or  inetal  sheets  and  plates. 
May  25. 

8837.  The  Rovello  Syndicate,  Lim.,  and  .1.  C.  Howell. 
Improvements  in  apparatus  for  use  iu  obtaining  copper. 
May  25. 

sssi.  F.J.  Page  and  H.  A.  Anderson.  Improvements 
iu  the  art  of  soldering  aluminium.  Complete  Specification. 
May  26. 

8904.  C.  <;.  M.  Hardingham.  —  From  G.  Ashcroft, 
Australia.  Improved  means  applicable  for  use  iu  the  treat- 
ment of  ores  and  other  compounds  for  the  extraction  of  the 
precious  metals  by  amalgamation.     May  26. 

9013.  A.  M.  Clark.— From  The  Deutsche  Gold  und  Silber 
Seheide-Anstiilt,  vormals  Roessler,  through  Wirth  and  Co., 
Germany.  An  improved  process  for  desilverising  argen- 
tiferous lead.     May  27. 

9061.  R.  R.  dubbins.  Improvements  in  cleaning  scrap 
iron.     May  28. 

9143.  A.  Torkington. — From  X.  K.  Morris,  United  State-. 
Improved  apparatus  for  use  iu  the  manufacture  of  lead  fibre. 
Complete  Specification.     May  29. 

9219.  H.  Niewerth.  Improvements  iu  obtaining  metals, 
half-metallic  elements,  and  other  minerals.     June  1. 

9341.  J.  H.  Rogers.  Improvements  iu  apparatus  used 
in  the  manufacture  of  tin  and  terne  plates.     June  2. 

9342.  J.  H.  Rogers.  Improvements  in  the  manufacture 
of  tin  and  terne  plates.     June  2. 

9417.  J.  O.  Day.  Improvements  iu  alloys  and  composi- 
tions for  use  in  covering  or  coating  surfaces  of  iron  and  steel, 
and  the  surfaces  of  other  materials,  iu  order  to  prevent 
corrosion  and  fouling  thereof  when  submerged.     June  3. 

9468.  J.  G.  H.  Batchelor  and  C.  T.  Batchelor.  Improve- 
ments in  the  means  of  separation  and  recovery  of  tin  and 
iron  from  tin  scrap,  hard-head,  and  other  tiu  refuse.  June  4. 

9686.  A.  Longsdou. —  F'roiu  F.  Asthower,  Germany. 
Improvements  in  compound  armour  plates.  Complete 
Specification.     June  s. 

9708.  C.  J.  Fauvel.  An  improved  furnace  for  the 
treatment  of  refractory  ores.     June  8. 

9757.  R.  Heathlield.  Improvements  iu  the  process  of 
coating  or  cleaning  metals.     June  9. 

9784.  YV.  Noad,  C.  Minus,  and  P.  H.  Stevens.  An 
improved  process  of  or  means  for  extracting  or  recovering 
metals  front  their  ores  or  other  metal-bearing  bodies. 
June  9. 

9923.  H.  J.  Allison. — -From  A.  Burustiue,  United  State?. 
An  improved  process  for  treating  the  products  of  zinc  ores. 
June  11. 

Co.Mri.nTE  SpEcmCATjOMS  Accepted. 

1890. 

8759.  J.  von  Lunger.  Manufacture  of  irou  and  steel. 
June  3. 

9123.  A.  Danber.  Making  pig  irou,  wrought  iron,  cast 
steel,  and  rough  steel.     June  10. 

11,649.  A.  Jepson.  Manufacture  of  iron  and  steel 
castings.     June  3. 


11,690.  P.  1'.  Askham  and  W.  Wilson.    Electro-magnetic 

separators  for  extracting  metal  from  slag  and  the  like. 
June  10. 

12,200.  W.  Beatson.  Method  and  apparatus  for  re- 
covering tin  from  waste  tinned  iron  or  steel.     June  17. 

12,624.  A.  M.  Clark.— From  W.  G.  Horgan.  Flux,-  ,„ 
solutions  for  coating  metals  with  lead.     June  10. 

12,626.  L.  Mond.     Manufacture  of  nickel.     June  17. 

12,666.  W.  Brazell.  Annealing  tin  and  terne  plate-. 
June  17. 

13,474.  YV.  L.  Wise. — from  L.  Bemelmaus.  Process  for 
roasting  ores  and  metallic  compounds.     June  10. 

18,508.  J.  Johuson.- — F'rom  J.  VV.  Langley.      Aluminium 

alloys  and  manufacture  thereof.     June  3. 

18,546.  F.  H.  Molesworth.  Construction  of  rotarj 
furnaces  for  the  calcination  of  sulphide  and  othei  ores. 
June  :t. 

1891. 

3348.  B.  C.  Tilghman  and  R.  A.  Tilghman.  Manufacture 
of  chilled  iron  globules.     June  10. 

4695.  W.  A.  Baldwin.  Process  and  apparatus  for 
alloying  metals.     June  10. 

7777.  \V.  P.  Thompson. — F'rom  1'.  J.  Clarucr.  Coating 
certain  metals  or  metal  articles  with  other  metals  or  alloys. 
June  17. 

8127.  W.  G.  Richards.  Process  and  moulds  for  making 
castings.     June  17. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO 
METALLURGY 

Applications. 

8573.  .1.  Y.  Johnson. — F'rom  J.  Weir,  United  Stan-. 
The  manufacture  and  production  of  hydrocarbon  products 
or  compositions  for  use  for  insulating  or  other  purposes. 
Complete  Specification.     May  19. 

8648.  E.  Bazin.  Improvements  connected  with  the  us« 
of  compressed  air  for  producing  electric  light  and  cold. 
Complete  Specification.     May  20. 

8735.  E.  YY'.  Berdoe  and  G.  M.  Shum.  Improvements  in 
electrical  storage  batteries  or  accumulators.     May  22. 

8808.  YY'.  J.  Green.  Improvements  in  and  relating  to 
electrical  batteries.      May  23. 

8845.  R.  Huddau. — F'rom  I.  Cabauyes,  Fiance.  Im- 
provements in  galvanic  batteries.     May  25. 

8872.  J.  F.  Bennett  and  E.  P.  Hides.  Improvements  in 
galvanic  batteries.     May  26. 

8941.  A.  J.  Boult. — F'rom  hi.  E.  Ries,  United  State-. 
Improvements  in  method  and  apparatus  for  electrical 
hardening  and  tempering.    Complete  Specification.    May  26. 

9079.  C.  Hoepfner.  Improvements  relating  to  the 
electrolytic  extraction  of  metals  and  to  the  electrolysis  of 
other  substances.     May  28. 

9627.  C.  D.  Abel. — F'rom  K.  J.  Gulcher  and  the  Firm  of 
J.  Pintseh,  Germany.  Improvements  in  thermo-electric 
batteries.     Complete  Specification.     June  6. 

9628.  1).  G.  FitzGerald.  Improvements  iu  or  connected 
with  negative  elements  (positive  electrodes  in  charging 
secondary  cells)  of  voltaic  batteries.     June  6. 

9629.  D.  G.  FitzGerald.  Improvements  in  or  relating  to 
the  negative  elements  (positive  electrodes  iu  charging 
secondary  cells)  of  voltaic  batteries.     June  6. 

9652.  A.  Watt.  Improvements  in  the  production  of 
copper  tubes  by  electrolysis.     June  8. 

9683.  T.  J.  D.  Rawlins  and  A.Walker.  Improvements 
in  electric  primary  batteries.     June  8. 

9689.  V.  Jeanty.  Apparatus  for  supplying  depolarising 
or  other  liquids  to  a  series  of  electric  batteries.     Juue  8. 

9734.  YY'.  Aldred.  Improvements  in  dynamic-electric 
machines.     June  9. 
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-    i     «     Corrii      Improvements  in  si idary  or 

i  lomplett  Spi  citi  cation.     .1 
rood.     [mprovements  relating  to  carbon 
electrodes  for  electrolytic  and  other  purposes.     June  9. 

W.  .1.    Engledue.      \»   improvement    in   galvanic 
batteries.    Juni 

i,    \    -  i,..;!,      Improvements  in  galvanic  bal 
i  '•  >m [ . : .  •    -  ation.    June  1 1. 

ton   Metallurgical  Co.,  Lim.,   an. I   8.  <  I. 
Cowper  ( loles     [mproved  apparatus  for  consolidating  metals 
I  iriog  the  process  of  being  deposited  from  an  electrolyte. 
1 1 . 


An    improvement     in    voltaic 


10,082     P     Jablocbkoft 
batteries.    June  18. 

10,090    1.  Grabau.    An  improved  process  foi  the  electro- 
lytic producti f  aluminium.    June  13. 

Complete  Spi ltions  Ac<  kpted. 

1890. 

13,853    i      \   Faun      Production  of  electricity,  and  means 
.1  line  3. 
12a.  W.  P.  Thompson.  —  From  1'.  Marx.     Electro- 
in   of  chlorine  and   chlorine  compounds. 
May  20. 

1891. 
I:.    W.    Barker.— From    M.  C.    Parmer.     Electric 
converters.    June  l" 
7168.  ( .    w  ester.     \  oltaic  cells.    Juni 
7  71".    (.   A    Washburn.     Storage  batteries.    June  10. 


VI.     I   \  l>,  0IL8,   urn  SOAP  MAM  I  \<   1  [JRE. 

Appj  [I  *  l  IONS. 

9481.  II.  II.  I .  i k . ■        b'rom    La   Soci&e1   Anonyine   des 

Natun  I-    de   I   inni        I  ra Improvements 

relating  to  the  pui  fattj  substances.    June  3. 

9991.  A   Siebels,      Improvements  in  ihe  manufacture  of 
i  omplete  Specification.     June  12. 

(  ..Mir  l  ll    Spi  CIFICATIONS    A.  I  i  I  i  i  D 

1890. 

II    H.  Lake      From  F.  de  la  Croix       apparatus  foi 
iiing   and  sterilising  waste   animal   substances,  and 
■  mi. i.  ting  I.'  therefrom.    June  3. 

■    I     Walton     Oxidising  and  drying  vegetable  oils. 
June  l" 

12,873    I     Uooi       Manufacture   ••!    saponifiable    ruuttei 

t'r M  i\    '_'7. 

i    <      \    l  .  .ii     Lahus  u      Production 

irlcss  wool  grease      Maj  27 


XIU.— PAINTS,  PIGMENTS    VARNISHES,  vm. 
l;i  SINS. 

An  i 

II    Pennington      [mproved  process  ol  manufactur- 
ing I.  ...I  sulpbati  from  mi 
Maj 

B610.    \  Gulonsohu       li     mproved  method  of  producing 
lead  ilii-t,  and   ..i  the    same    into  white    lead. 

Maj 

s7i:i    T.  Simmons       A  washable   and   vnrnishablc  sub- 
stitute foi  ..J  paints  and  disti  n  laj  23. 

I;.  Jacks,  l'n. in  ( .  Bharp,  Poi  u  \  m  »  oi 
improved  composition  for  coating  ships'  plat,  -  and  the  like. 
June  I. 


9231.  K.  Haddan. — From  A.  Grammont,  Fran,.  \ 
method  of  and  apparatus  for  the  purifying  of  gutta-percha. 
Complete  Specification.     June  1. 

9267.  W.  B  Lawsoo  and  H.  Schofield.  An  improvement 
in  the  manufacture  of  black-lead  blocks.     June  2. 

9319.  W.  P.  Thompson. — From  J.  Petrus  van  Balgooy, 
Holland.  Improved  process  ami  compositions  for  coating 
walls  ami  similar   surfaces  to    prevent  the  penetration  of 

■  lain]..      June  2. 

9526.  I..  Labois.  [mprovements  relating  to  the  maun 
facture  of   white  lead,  an. I  to  apparatus   for  use   therein. 

June  5. 

K.  I*.  Burn.  A  new  an. I  improved  paint  oi  com 
position  named  "  Litholine,"  for  preserving  the  surface  ol 
iron  ami  steel  slops  and  other  structures.     Jul 

9747.  H.  Beck. — From  E»  Schaal,  Germany.  Improved 
manufacture  •>!  liar. I  nniii.il  resins  a-  substil  ites  for  natural 
resins,  such  a-  copal,  amber,  ami  the  like.  Complete 
Specification.    June  9. 

9851.  C.  Bootby  ami  W.  Mackeay.  The  manufacture  of 
chromate  of  lead.     June  10. 

9932.  W.  C.  Hayne.  [mprovements in  the  manufacture 
of  fire-proof  paint,     June  11. 

10,030.  C.Calot.    A  mw  oi  unproved  varnish.    June  12, 


Complete  Specifications  Accepted. 
1890 
in:.;..    T.H.Davis  and  A.  11.  Davis.      Purifying    oosJ 

tar,  to  render  same  a  Suitable   paint    or  coating    for    iron    or 
steel.      June  17. 

11,602.  G.Bischof.     Manufacture  of  white  lead.     J 

11.7-1.    .1.      \.    MaMinnl.      .Manufacture    of    oil    paint     in 

sheets.     May  27. 

12,085.  JJ  '.•'■.  Application  of  certain  waste  materials 
tor  the  production  of  "mineral  white."  ami  process  ol 
making  same.     May  27. 

15,908.  N.    K.    Morris.     Manufacture   of    carbonate  ol 

lead,  and  apparatus  therefor.      Maj   87. 

i    .1.  S.Fairfax      From  1'   Crane,     [mprovements 

in  varnishes  "i  coatings.     June  [0, 

[891. 

T.  MaxwelL  Liquid  preparation  for  protection  ol 
bright  metallic  surfaces,  applii  .hie  as  an  auti-fouiing  ami 
anti  corrosive  composition.     Ma;  '_'7. 


\l\.     PANNING,  LEATHER,  (il.l  I.   urn  SIZE. 

All'l.ll    LTIOHSi 

B.  Wright   ami   D.   Wright.     Improvements  in  or 

relating  to  machinery  or  apparatus   for  staking,  softening, 

and  perching  leather.       Maj    23. 

9064.  .1.  Ilun.lliaii-eii.     Sei  Class  W  I. 

9624,    W.  Crowther  and    .1.   t  rowther.      Preserving  ■ 

solution    of    tannin    and    keeping    it    from    fermenting    "i 
ng  into  gallic  acid.     June  6. 

t  ompi  i  ii   Spi  .  ii  ii  ltiom  Aii  mi  1 1  o. 
[891. 
6852    B.  Drew.     Substitute  for  leather.     May  27. 
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XV.— AGRICULTURE  and  MANURES. 

Application. 

0.348.  C.  Glaser.  Improvements  in  and  relating  to  a 
process  for  the  treatment  of  nhosphorites  or  other  phosphatic 
materials.     Complete  Specification.     June  2. 

Complete  Specification  Accepted. 

1891. 

5111.  O.  Jaehne.     Superphosphate  manure.     May  27. 


1 1,672.  C.  O.  Gridley  and  A.  Bishop.  Apparatus  for  the 
manufacture  of  finings  and  analogous  materials.     June  3. 

16,942.  F.  T.  Simson  and  J.  Cox.  Kola,  or  caffeine,  or 
theine  malt  liquors,  fermented  wines  and  spirits.     June  3, 

1891. 

7140.  S.  Mason,  juu.  Method  and  apparatus  for  purify- 
ing and  refining  alcoholic  liquors  and  other  fluids.     June  3. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

8545.  J.  C.  Mewhurn.— From  The  Maschinenfahrik 
Grevenbroich,  Germany.  Improvements  in  the  crystallisa- 
tion of  saccharine  and  other  solutions.     May  19. 

854G.  J.  C.  Mewhurn.  — From  The  Maschinenfahrik 
Grevenbroich,  Germany.  Improvements  in  the  treatment 
of  solutions  which  have  been  boiled  to  the  granular  state. 
May  19. 

8893.  A.  Parks.    See  Class  XVII. 

9064.  J.  Hundhausen.  Improvements  in  or  connected 
with  the  manufacture  of  gluten  and  vegetable  albuminous 
extracts.     May  28. 

9115.  J.  C.  Firth.  Improvements  in  cleaning  Kauri 
gum.     Complete  Specification.     May  29. 

9168.  E.  Pechnik  and  S.  Stein.  Improvements  in  the 
manufacture  of  sugar.     June  1. 

9665.  E.  Ruescher.  A  process  for  separating  impure 
sugar  masses  in  one  operation  into  crystallised  sugar  and 
molasses,  avoiding  all  other  products.  Complete  Specifica- 
tion.    June  8. 

Complete  Specification  Accepted. 
1890. 
10,449.   W.  R.  Hutton.     Saccharate  of  lime.     May  27. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

8512.  C.  Funk.  Improved  method  in  fermenting  mash, 
dough,  wort,  and  the  like.     Complete  Specification.  May  19. 

8518.  J.  Candwell.  Improvements  in  the  ingredients 
employed,  and  the  method  of  their  preparation,  for  the 
manufacture  of  brandy  or  cognac.     May  19. 

8893.  A.  Parks.  Process  of  utilising  the  waste  of  distil- 
leries, glucose,  and  starch  works,  &e.  Complete  Specification. 
May  26. 

9004.  R.  H.  Leaker  and  C.  R.  Bonne.  Improved  appa- 
ratus for  drying  brewers*  grains  and  other  materials. 
May  27. 

9308.  H.  W.  Jojce.  Reek  dissipator  for  improving  malt 
kilns.     June  2. 

9763.  W.  P.  Thompson.— From  J.  F.  Theurer,  United 
States.  Improvements  in  the  process  of  and  apparatus  for 
effecting  the  extraction  of  hops,  with  the  simultaneous  pro- 
duction of  a  fine  extract.     June  9. 

Complete  Specifications  Accepted. 

1890. 

11,226.  E.  Craddock.  Apparatus  for  treatment  of  grain 
for  production  of  malt.     May  27. 

11,613.  T.  Reade.  Preparation  for  fining  or  frothing  beer 
and  other  fermented  beverages.     June  3. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

8894.  T.  E.  Brain.  An  improved  process  in  the  manu- 
facture of  artifical  butter.     May  26. 

9239.  L.  E.  Mouline.  Improved  kinds  of  bread  termed 
"  Rational  breads,'  and  improved  processes  of  preparing  the 
same.     June  1. 

9790.  V.  H.  Vincent.  An  improved  process  for  the 
manufacture  of  oxygenated  water,  and  apparatus  therefor. 
June  9. 

B. — Sanitary  Chemistry. 

9398.  P.  van  Gelder.     See  Class  II. 

9482.  W.  E.  Rowlands.  Improvements  in  and  connected 
with  drying  or  desiccating  animal  matters.     June  4. 

9670.  The  Sewage  Purification  Co.,  Lim.,  and  II.  B. 
Jagger.  Improvements  in  the  means  employed  for  car- 
bonising refuse  and  other  substances.     June  8. 

10,028.  W.  Ambler.  Improvements  in  or  applicable  to 
apparatus  for  purifying  smoke.     June  12. 

10,092.  F.  Livet,  Improved  apparatus  for  cremating 
house-dust  and  like  refuse  on  new  sanitary  principles. 
June  13. 

C. — Disinfectants. 

8629.  W.  H.  Spencer.  Improvements  in  apparatus  for 
vaporising  oils  and  other  liquids  for  medicinal  and 
disinfecting  purposes.     May  20. 

8827.  R.  Armstrong.  Improvements  in  the  manufacture 
of  detergent  powder.     May  25. 

9083.  C.  Scott.  Improvements  in  the  method  of  vapo- 
rising carbolic  and  other  disinfectants,  and  in  apparatus 
therefor.     May  29. 

9491.  T.  H.  Williams.  The  improved  manufacture  of 
disinfecting  powder.     June  4. 

9492.  T.  H.  Williams.  The  improved  manufacture  of 
disinfecting  powder.     June  4. 

Complete  Specifications  Accepted. 
A.  —Chemistry  of  Foods. 

1890. 

10,961.  N.  Etienne  and  A.  Delhaye.  Preparing  pcptonised 
soluble  meat  and  peptone.     June  3. 

20,640.  W.  Budenberg.  Sterilising  milk  and  other 
substances.     June  17. 

21,068.  E.  G.  X.  Salenius.  Manufacture  of  butter,  and 
apparatus  therefor.     June  3. 

1891. 

7335.  W.  P.  Thompson.— From  F.  Lauhoff.     Preparation 
rr  treatment  of  rice  or  other  cereals.     June  3. 
7485.  H.  Warry.     Food  preservation.     June  3. 
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Ii. — Sanitary  Chei 


1890. 

Lour. 

Precipitatii 

filtering 

sewage. 

Inn.;    10 

\l\  —PAPER,  PASTEHOARD,  I  - 

A  III  11   LTIONB. 

I  Edwards  Prom  J.  H.  Schnitz,  Germany.  An 
improved  process  ol  treating  the  leaves  of  the  dwarf  palm 
i,, i  !!«.■  iii  the  manufacture  of  paper.     May  2.'.. 

\    Johnston.     Improvements  in  the  manufacture 
of  paper  and  in  mechanism  connected  therewith.     May  26. 
\    .1 .  Boult.— From    E.   Bocca,   Italy.     Improve- 
ments in  or  relating  to  cellulose  manufacture.     May  29. 

•is;,j.  .1.  I..  Geddes,  P  Culter,  and  .1.  W.  Johnston 
Improvements  in  and  relating  to  the  manufacture  of 
pai   i . t r i .  ni  papi  i      Jnne  10. 

COMPI.KTK   SPECIFICATION    ACCEPTED. 
1890. 

7971,   i    W.  Crowther.     Metallic  foil  coated  air-tight  and 
proof  paper,     May  27. 


XX.— FINE   CHEMICALS,    ALKALOIDS,   ESSENt  E8, 

am.  i:\ti:  u'l's. 

Aiti  li  ITIONS. 

8541.  P.  A.    Newton.— From   the   American    Enfleurage 
i  ,, .,  i  nited  States.     Improvements  in   the  manufacture  <>l 
!  extracts,     May  19. 

8584.  L.  I'.  Biedel.      Manufacture  ol  an   iodine  deriva- 
tive of  phenacetin.     May  19. 

W.  Smitli  and  W.  Elmore.  A  new  and  more 
economical  method  for  the  production  of  nitrous  oxide. 
Maj  27. 

9431.  li.  II.  Lake.  From  Lu  Societi  tnonyme  des 
I'm  ruin-  Naturelsdet  annes,  Franoc.     See  Class  Ml. 

9439,    II.  II.    Lake.—  From    La    SocuSte'    \i yme    des 

Parfums  Naturels  de  Cannes,  France.  An  improved 
method  "f  and  apparatus  for  collecting  the  vapours  of 
solvents.     .1 

9450.  J.    V.   Johnson.     From    F.    von    Heyden    (Nach- 
u,  Germany.      Improvements   in  the  manufacture  of 
iso-eugenol  and  poly-iso-eugenol.    June  I 

9763    w     P,    1 1 ipson      I  rom  J.   F.  Thearer,  I  nited 

Stati        s'  ■  I  lass  \\  II. 

COMl'l  iii     Si-Kill  nu  l.  is-     \'  i  ii  i  m. 

10,482  K.  Luttke,  L.  Scholvicn,  and  L.  I-'.  Riedel 
Manufacture  ..i  nalicylicate  of  phcnyldimethylpyraxoline. 
Ma]  27. 

02.  L.  Svbolvien  and  I.   F    Kiedcl      Manufacture  •  •! 
phenyldimi  thylpyrazolinc.    June  :i 


11,189.  \V.  E.  Lake.— From  Kail,-  ,\  (  ...  Preparation 
of  hydrochlorides,  hydro-bromides,  and  bydriodides  oi 
peptone.     May  27. 

11,196.  <..  H  Bowie.  Phosphated salt : — " Sal.  phosph." 
June  :(. 

1 2,993.  J.  Y.  Johnson. — From  F.  ^mi  Heyden.  Mann 
factore  <.f  oxyphthalic  acids  (phenol  dicarbonic  acids). 
June  in. 


5981.    J. 
June  17. 


1891. 
Le    Roj    Webber.      Manufacture  of  prpsine. 


XXI.— PHOTOGRAPHIC  1'IH  u  RSSES   vs.. 
MATERIALS. 

Ari'i.n  vtiiivi. 

8557.  A.  J.  Boult.— From  J.  North,  1  nited  States. 
Improvements    in    photography,      Complete   Specification. 

Max    19. 

3834  F.  Sternberg.  A  process  for  producing  photo 
graphs.     Maj  25. 

9984.  J.  Gray.  \  ne«  permanent  photographic  printing 
|n ss.    June  12. 

iiii   Sif,  in.  uii.ss  Accepted. 
390 

.i.  w.  Swan  and  J.  Leslie.     Manufacture  ..I"  trans- 
parent films  for  photographic  and  other  purposes.    Jane  S, 
11,945.  15.  .1.   Edwards.     Manufacture  of   flexible  tiling 
For  photographic  and  other  purposes,  and  apparatus  there- 
for.    June  :t. 


XXG.— EXPLOSIVES,  MATCHES,  Bra 
Applioationb. 

9196.  J.  B.  Scarlett  Improvements  in  tho  manufacture 
of  lucifer  and  other  matches  made  of  «.....!  and  cotton  and 
other  combustible  or  suitable  unit. -rial.    Jnne  I. 

9485.  T.  Holmes.  Safety-fuse  igniting  to  be  used  in 
conducting  blasting  operations  in  mines,  quarries,  and  i  li<- 
like.    June  I. 

9503.  H.  T.  Ashton.     Improvements  in  percussion 

.Inn.-    I 

t'l.Mi-iMi   Spi  ■  ii  i.  wi.'s-   Accepted. 

1890 

11,720.  R.  J.  .1 -  in. i  i.   Worrall  (on  behall  ol  Wood 

bouse  and  Kawson).     Electrical  fuses.    June  10. 
12,094.  B.  Morris.     Electric  fuse. 

1891. 

5843.    V.  Moschek  and  A.  Brunner     S keless  blasting 

compound  and  cartridges  made  therefrom.     June  10. 

7198.  .1.  V  Johnson — From  J.  A.  <  de  Laiouche. 
Military  and  sporting  ammunition.    June  3. 
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Bridge  Boad,  Battersea,  S.W. 
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Burn-Murdoch,  R.B  .  Shornmead  Fort,  Gravesend. 

Campbell,  Colin  M..  l/o  Middlesbrough;  c/o  Jas,   Laing 
,\  Co.,  70,  Wellington  Street,  ( rlasgow. 

Chance,   Alex.    M.,   l/o   Westfield     Boad;     Lawnsidc, 
Edgbaston,  Birmingham. 

(  lau-.  W.  II..  1  .1  Middleton  ;    - 1,  Egerton  Boad,  Fallow- 
field,  Manchi 

Cornish,  \  ..  1  o  Manchester;  George  Hotel,  Winchester, 

Donald,  S.,  1  o  Glasgow  ;  Gasworks,  I » i  ■ 

Eastick,  <  .  I   .  Journals  t..  Myrtle  Hani.,  Leyton,  K. 

I  „  i,i.  s.S„l/oEe  i.  Bell  Book  Villas,  My«  bb; 

Boad,  Westcombe  Pai  k,  si. 

Field,  Win.   Eddington,  l/o  St.   Kilda;    lllawarra   Boad, 
Haw  thi  Mi  Ibourne,  Victoria. 

I  rankfeld,  Dr.  II..  1  o  Manchester;  :>'.   Hue  du  G 
I  ,.i ,  Ham,  Somme,  France. 

Gordon,  J.  ('•..  1  o   1. an. hue;     The    Mannesmann  Tube 
i  o.,  I. mi.,  110,  Cannon  Street,  London,  E.C. 

Hummel,   Prof.  J.  J.,  Journals  to   152,  Woodslej    Road, 
Leeds, 

Huxley,  J.  II..  l/o   Brincliffc  Edge;    15,  Kenwood   Park 
Boad,  Sharrow,  Sheffield, 

Johnson,  S.   II.,  l/o   Forest  Gate;  Warren   Hill   House, 
Loughton,  Essex, 

Langenbcck,   K  nnati  ;  c/o    \     I  .  Tilit 

Ld.,  Zancsvillc,  Ohio,  I    S   \ 

Mai  ail. in.  J  .   l/o   <  lonliffe    Boad  ;    2,    Mai  ino    Pel 
i  lontarf,  Dublin. 
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McEwen,  Jas.,  l/o  Hulme  ;  Ruthven  House,  Bowdeu  Lane, 
Marple,  Cheshire. 

McKechnie,  D.,  l/o  St.  Heleus  ;  Eccleston  Grange,  Prescot, 
Lancashire. 

Mond,  Alf.  M.,  Journals  to   20,   Avenue   Road,  Regent's 
Park,  X.W. 

Xeil,  Jas.,  l/o  Glasgow  ;  c/o  Don  Francisco  de   Miranda, 
Tumbez,  Peru. 

Neilson,   Wm.,  l/o   Beckton   Road;    7,   Trinity   Terrace, 
Hermit  Road,  Canning  Town,  E. 

Pratt,  J.  W.,  l/o    Mobile  ;    Belize,   British   Honduras,  Did 
New  Orleans. 

Priugle,  Wm.,  1  o  Coorg ;  Laboratory,  Bangalore,  Southern 

India. 

Ree,    Dr.    A.,    l/o    Middleton ;    253,    Wilmslow    Road, 

Fallowrield,  Manchester. 

Smith,   H.  H.,   Plumstead,   S.E. ;    retain   Journals   until 
further  notice. 

Steinhart,  Dr.  O.J.,  Journals  to  c/o  May  and  Baker,  Lim., 
Garden  Wharf,  Battersea,  S.W. 

Swinburne,  G.  Way,  Jan.,  l/o  Cumberland  Gap  ;  Harrogate, 
Claiborne  Co.,  Tenn.,  I'.S.A. 

Typke,  p.  G.   \\\,   1  o   Fairlawn ;    Ravenhurst,    Xorbiton 
Park,  New  Maiden,  Surrey. 

Warner,  H.  G.,  l/o  Wandsworth  :    c  o   Croft,  Wells,  and 
Co.,  1,  Clive  Row,  Calcutta,  India. 

Weir,   Surgeon-Major    P.  A.,  l/o   Ghazipur ;    Residency, 
Nepal,  Did  Bombay,  India. 

Williams,  Rupert  G.,  l/o  Albany  ;  Albion  Mills,  I  Fey  wood  > 
near  Manchester. 


CHANGE   OF   ADDRESS   REQUIRED. 


Society  of  Public    Analysts,   l/o   :i2"),    Kennington   Road, 
London,  S.K. 


ERRATA   IN  LIST  OF  MEMBERS. 


For  "Corner,  H.,"    read   "Comer,   H.,   P.O.,   Box   31, 
Jersey  City,  N.J.,  I'.S.A." 

Fur  "  Xeiman,  II.  S.,"  read  "  Nieman,   II.  S.,  P.O.,  Box 
35,  Albany,  X.Y.,  U.S.A." 

For  "  Robey,  C.  M.,"  read  "  Tobey,  C.  H.,  Collingwood, 
Ontario,  Canada." 


PROCEEDINGS 


TENTH   ANNUAL   MEETING. 


Tiik  Annual  General  Meeting  of  the  Society  was  held  on 
Wednesday,  the  8th  July,  in  the  Examination  Hall  of 
Trinity  College,  Dublin. 

The  President,  Mr.  E.  Rider  Cook,  took  the  chair  at 
1 1  o'clock.     The  proceedings  were  opened  by — 

The  Rev.  Dr.  Haughton,  who  said  that  he  -was  instructed 
by  the  governing  body  of  the  1 'Diversity  to  appear  there 
that  day  in  conjunction  with  Dr.  Emerson  Reynolds,  the 
Professor  of  Chemistry,  to  bid  the  Society  a  hearty  welcome 
within  the  walls  of  Trinity  College,  Dublin.  It  was  not  on 
altogether  unselfish  grounds  that  they  did  so.  They  had 
reasons  of  their  own  for  welcoming  on  its  first  appearance 
among  them  the  largest  society  in  existence  connected 
directly  with  the  promotion  of  chemical  industries.  He  was 
aware  that  there  was  another  chemical  society,  having  more 
scientific  objects,  whose  membership  was  larger;  but  he  under- 
stood that  this  was  the  largest  society  in  the  world  having  for 
its  object  the  promotion  of  such  a  large  group  of  pursuits  as 
must  be  embraced  in  the  title  of  the  chemical  industries. 
They  were  rather  backward  in  Ireland  in  that  department  of 
industry.  It  was  not  their  own  fault  that  they  were  so,  and 
he  dared  not  say  that  it  was  the  fault  of  Providence  ;  but 
whoever  had  given  England,  Scotland,  and  Wales,  such  a 
large  quantity  of  coal  had  acted  the  part  of  an  old  step- 
mother to  Ireland,  to  whom  she  had  given  none.  He  did  not 
believe,  and  he  hoped  that  the  visitors  would  not  believe, 
that  Irishmen  were  naturally  inferior  to  Englishmen,  Scotch- 
men, oreven  to  the  men  of  gallant  little  Wales.  He  believed 
that  if  they  only  had  coal,  they  would  lead  the  van  in 
chemical  industry  ;  but  as  they  had  not,  they  welcomed  the 
Society,  in  the  hope  that  by  mutual  contact  between  guests 
and  hosts  the  visitors  might  take  away  pleasant  impressions 
of  Ireland,  of  its  people  and  their  ways,  and  in  return 
communicate  some  stimulus  to  those  chemical  industries 
which  were  possible  among  them.  He  would  say  no  more 
himself,  but  would  ask  Professor  Reynolds,  as  the  representa- 
tive of  the  Irish  School  of  Chemistry,  to  add  some  words  on 
the  objects  of  the  meeting. 

Professor  J.  Emerson  Reynolds,  F.R.S.,  thought  that 
he  would  best  consult  the  pleasure  of  the  meeting  by  saying 
very  little.  They  were  all  "  industrious  chemists,"  and 
were  anxious  to  get  to  business.  But  as  Dr.  Haughton  had 
given  him  the  opportunity,  he  wished  on  behalf  of  the 
professoriate  of  the  University,  as  Dr.  Haughton  had  already 
done  on  the  part  of  the  governing  body,  to  give  the 
members  of  the  Society  a  hearty  welcome  to  Dublin.  It 
would  be  superfluous  on  his  part  to  say  anything  about  the 
objects  of  the  Society,  since  they  were  well  known  to  all 
present.  All  that  they,  the  hosts,  could  do  was  to  help  the 
visitors  to  see  Dublin  and  to  enjoy  their  short  stay  there 
as  thoroughly  as  possible.  Antiquity  had  its  disadvantages 
as  well  as  its  advantages  ;  and  in  a  H00  year  old  University 
some  of  the  balls  were  not  equipped  as  they  would  be  in 
a  modern  college.  They  were,  however,  conscious  tof  their 
disadvantages,  and  had  taken  whatever  steps  were  possible 
for  the  comfort  of  their  guests. 

The  President,  in  reply,  said  that  he  believed  there 
would  be  an  opportunity  later  on  of  formally  expressmg 
the  gratitude  of  the  visitors  for  the  kind  and  hearty 
welcome  they  had  received  in  Dublin.  But  he  could  not 
allow  one  moment  to  pass  without  saying  on  behalf  of  the 
Society  that  they  accepted  the  hospitality  which  had  been 
so  generously  offered  with  heartiness,  because  they  knew 
that  it  was  offered  with  the  greatest  possible  sincerity.  He 
re-echoed  the  hope  expressed  by  Dr.  Haughton,  that  while 
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they  would  undoubtedly  be  indebted  to  their  Irish  friends 
ii,  the  mattei  ol   hospitality,  they  might   be  able  to  repay 
bi  tosomi   slight  extent  by  awakening  an  interest   in 
some  '->f  the  manufactures  •>!  the  country. 

The  Genebju  m.kihi^  then  read  the  Minutes  of  the 
hurt  Annual  General  Meeting,  held  in  Nottingham  on  the 
9th  July  1891  ;  and  these  having  been  confirmed— 

Prof ,  c     i:  C.  Tichbobne  and  Mr.C.  C.  Hi  rcHiNSON 

were  appointed  scrutators  of  tli^-  ballot  for  the  election  of 
( louncil  for  tli.-  ensuing  year. 

I  i  i    Pbrsidkni  then  called  upon  tin-  Secretary  in  road — 

The  Rbpobi  "i    hik  i  'm .\.  ii.. 
■■  We  bavethe  hononi  t"  report  that  the  number  of  members 
<ni  tin-  rcginti  i  is  2,697,  a-  compared  with  2,595  at  tin-  last 
..     During  the  year  260  new  members  have 
■    |     nil  158  have  been  removed  by  death,  resigna- 
tion, and  otbei  causi  s,  showing  a  net  gain  of  102. 

Am. mil'  those  who  have  died  an  Prof.  T.  Carnelley  of  the 
University  •><  Aberdeen,  Mr.  C.  H.  Gimiugham,  at  one 
time  assistant  t.>  Mr.  Crookes,  ami  latterly  manager  of  the 
Swan  Light  Works,  Mr.  J.  Chambers  Nicholson  of  the  late 
n 1 1 1 1  of  Simpson,  Maule,  ami  Nicholson,  Mr.  W.  I, ant 
Carpenter,  an  indefatigable  member  of  Publication  Com-  | 
mittce;  Mx.  Chas.  Marvin,  the  Russian  travellei  :  Dr.  M. 
I -..-.), i.  r . .1  the  Mai. l.r.'  Saccharine  Co. :  Mr.C.  H.Grundtvig, 
killed  b]  an  accident  in  Greece;  Mr.  F.  C.  Blake  of  Pitts- 

burgh  :  and  Mr  Geo.  Dyson  of  Hurwortl Tees. 

During  the  past  session  77  papers  have  appeared  in  the 
Journal,  as  against  s7  the  year  before. 

Ten  years  having  now  passed  since  the  foundation  of  the 
Society,  a  few  statistics  are  presented  showing  the  progn  ss 
of  the  Journal  and  membership  during  that  period.  In 
1882  each  number  of  the  Journal  averaged  (3  pages  of 
matter;  in  1884,  56;  in  1886,  i".l  ;  in  1888,  79;  and  in 
[890,  104.  In  1882  the  membership  was  1,140;  in  1884, 
1,809;  in  1886,  2,271;  in  1888,  2,395;  in  1890,  2,595. 
The  invested  funds  of  the  Society  amount  to  3,8801  3*.  3d., 
688/.  15s.  '■>'/.  last  year.  The  revenue  last  year, 
a-  will  be  seen  from  the  Treasurer's  report,  exceeded  the 
expenditun  onlj  bj  107/  7*.  11./..  a-  :n:.tiii-t  607/.  in 
the  increased  -i/.-  ..1  the  Journal  being  responsible  fot  the 
whole  outlay  If  the  rate  of  increase  ol  the  Journal  i- to 
In-  maintained,  it  i-  most  desirable  that  we  should  have 
larger  accessions  of  members, 

In  November  last  a  <  ommittec  was  appointed  toci 
. .  rtain  proposals  ..!'  the  Manchcsti  1  1  bambet  of  1  ommerce 
1..   amend   the  la«    ..t    patents.     1  pon  the  report   ..1'  that 

.•.ii n.    .  ii,,'  i  buncil  resolved  to  support  the  <  hamber  in 

endeavouring  t..  limit   tin-  period  during  which  inventors 
can  1.1  then    patents  of  rash  ami  inconvenient  claims,  10 
years   after   Ming  their  original  application,     sln.nl. I 
this  alteration  ..1'  the  law  reci  ivi  the  sanction  ..1  Partial 
the  ;  at.  1,1. . will  no  longer  hamper  the  chemical 

indust 

In    May   la-t   a   Yorkshire  Section   .-i    the   Society    was 
,  1.  .1  with  Sit  .ion.-   Kit-. .11  a- it-  first  Chairman.    This 

makes  the   seventh,  ami   tin-   co  3 w.  : 

bopi  ol  'i"  ■  irlj  I  il  an  eighth. 

Ii   « ill  be  n  I  we  had   intended  1..  mi  1  I    in 

Birmingham  tin-  year,  but  it  became  eleni  last  autumn 
that    ill.-   meeting   could   not    1  I      The  Council, 

however,  received  a  heart]  invitation  from  a  reception 
committee  in  Dublin,  with  the  result  that  the  Society  1- 
holding   its  Annual  1891  within  the  walls  of 

Trinity  1  Allege." 

The  adoption  of  the  report  was  moved  bj  the  Pbesidest, 
seconded  bj  Mr.  lima  Bbi'nnkb,  and  carried  ananimously. 

The  Hon.  Treasurer  (  Mr.  \.   Ridi  b  i  >  |  pn  sented  the 

for  the  year,  printed  on   pe  ..I  in  doing 

v..  said  that  it  would  be  unnecessary  foi  h  in  to  do  more  than 
l.ri.ilv  state  thai  the  revcnui 

sources,  exclusive  of  I. it-  Composition  Pees,  amounted  to 
1,013/.  i 'f  this  sum,  annual  subscriptions  accounted  for 
8,058/,;  interest,  13.%/.  1  advertisements,  536/.,  and  sales  of 
the  Journal  outside  the  membership,  291/.  The  expenditure 
might  be  roughlj  stated  lo  I»  .  upon  the  Journal,  8,081/. ; 


Sectional  expenses  and  Annual  Meeting,  297/. ;  salary,  250/., 
and  other  small  items,  bringing  the  total  expenses  up  to 
3,908/.  5».  11./.  and  leaving  a  balance  ol  revenue  over 
expenditure  of  107/.  Is.  lid.  The  Treasurer's  cash  account 
showed  that  :it  the  end  of  the  year  he  had  a  balance  in  hand 
of  about  370/.  In  addition  t..  this  the  Mini  of  8,880/.  8*.  id. 
had  been  invested  in  Metropolitan  :<  per  cent.  Consolidated 
stock,  in  tin-  names  ..f  Mr.  David  Howard  ami  himself. 

The  next  item  on  the  programme  was  tin-  President's 
Addle--,  hut  before  proceeding  to  tin-  the  President  said 
that  he  wi-hed  to  draw  attention  to  the  fact  thai  the  annual 
meetings  of  the  Society  had  hitherto  been  held  in  places 
where  Local  Sections  of  the  Society  had  been  formed. 
Dublin,  however,  without  having  a  Local  Section,  had  sent 
them  a  eordial  invitation  Li  hold  the  meeting  there  this 
year.  He  therefore  wished  his  tir-t  word-  to  be  an 
expression  ..1  the  sense  of  gratitude  felt  by  the  Society  in 
accepting  thai  invitation.  He  would  also  say  that  although 
Ireland  did  not  possess  a  Section  of  the  Society  at  present, 

he  hoped    that  it    would  not    lie   long  before  Irishmen  would 

feel  that  it  would  I..-  desirable  t..  form  an  Irish  Section, 
having  its  head-quarters  in  Dublin,  and  that  the  next 
invitation  would  come  from  the  Chairman  ..i  th.it  Section. 
Dr.  Haughton  had  -aid  that  Inland  wa-  behind  England, 
Scotland,  and  Wales  in  manufacturing  industries  mainly 
because  Providence  had  acted  a  sort  of  stepmotherly 
part  towards  thai  country  in  not  giving  In-r  coals  He 
though)  thai  it  was  only  due  to  the  courtesy  which  one 
always  expected  from  an  lri-h  gentleman  that  l>r.  Haughton 
had  so  limited  the  causes  of  Inland'-  backwardness,  Their 
So,  etywas  nol  a  political  one  in  anj  sense;  at  the  same 

t, in   speaking   of    Ireland  it  was  difficult  to  altogether 

avoid  touching  upon  politics,  Bnl  there  was  one  thing  upon 
which  even  Englishmen  who  had  read  history,  whatever  his 
political  opinions  might  be,  was  agreed,  and  that  was  tint 
England  as  well  as  Pro*  idence  had  hen  a  sort  of  step-mot  tier 
to  Ireland  in  respect  of  manufactures,  and  thai  there  were 
acts  of  the  1  Dglish  nation  during  the  last  century  which  had 
deliberately  planned  in  order  to  favour  English 
industries  at  the  expense  of  Irish.  As  he  had  said  that 
every  reading  Englishman  Knew  this,  he  would  also  say 
lhat  every  thinking  Englishman  regretted  it, and  was  willing 
and  anxious  iii  everj  possible  win  to  trj  to  make  amends 
for  tin-  wrongs  which  had  been  done  to  Ireland  in  those 
darker  times.  He  hoped  thai  the  Society  of  Chemical 
Industry  might  be  able  in  some  small  way  to  hud  a  hau.l  to 
make  -ip  for  the  wrong  .lone  in  those  days.  There  was 
plenty  of  room  in  Ireland  fot  the  work  ol  the  Society  0! 
i  hemical  Industry.  The  main  object  of  the  Society  was  to 
teach  manufacturers  to  do  better  what  they  were  already 
doing.      Substances   and   forces   wei  ether  different 

from    men.      In    social   and   political    questions   one    had 
to  deal   with    the    imperfect    individual    atoms   which    Went 

to   make   up   societies,  communities   and   nations.     But  in 

,,■  ol    substances   and  forces  one   had  to  deal  with 

things  whi.-h  it  the]  were  property  used  were  certain  in  their 

operation-.     If  one  did  right   by  them  they  would  do  right 

in    return.      Hence,    ch.nii-tiy    came     to    the    help  of    the 

,  turer.11.it  onlj   in  teaching  him  better  methods  of 

than  he  was    already   pursuing,  but    in   beaching 

him  absolutely  the  right  methods.     The  exacl  work  of  the 

analytical  laboratorj   was  brought  to  bear  upon  the  rough 

work   of    the    factory,  and    by   degrees    the    result-  were 

brought    nearer,  not  only  to   practical  con.  .111.--,  but  to  an 

absolute  standard  of  perfection.  Then  the  So  iety  tried  to 
teach  manufacturers  nol  only  to  improve   on  what    they 

were    alnadv     doing,    bill     lodo     a     great     deal     that    they 

were  nol  doing  al  all,  especially  in  the  utilisation  of  what 

.  ,1  called  wa-te.     There  wen-  man]  things  in  Ireland 

nhich    wen    capable    ol    being    submitted    to    these    two 

pi --,  -     sir  Robert  Kane  had  shown  that  Ireland  was 

rich  in  mineral  wealth,  and  he  could  nol  believe  thai  Nature 

had  been  so  unl I  to   Inland  as  not  to  suppl]    h.'i  with 

,1,,.  mean-  ol  developing  thai  wealth  if  the  proper  way!  of 
doing  so  were   fo I,       The    arrangement  -  of    V..un-    w.n- 

general!]  perfect,  and  he  had  no  donbl  thai  if  they  only 
brought  knowledge  and  care  to  hear  upon  the  natural 
resources  ol  Ireland,  a  great  deal  of  its  wealth  might  be 
.l.v,  l..p.  d.     The]  had  in  Dublin  an  illustration   in  the  great 
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STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  YEAR  1890. 


REVENUE. 

£    s.  d.       £    ».  rf. 
Annual  Subscriptions  for  189(1:— 

1  subscription  received  in  1888 1    5    o 

65  subscriptions  received  in  1889 81    5    a 

2,366  subscriptions  received  in  1890 2,957    6    0 

(less  4s.  short  paid). 

11  subscriptions  received  in  1831 13  15    0 

■   3,053  11     0 

2.443 

11  Life  Composition  Fees 165    0    0 

Interest  on  Deposit  Account 27    i;    1 

Interest  on  Metropolitan  Stock 1U7  18    0    i 

Journal : — 

Advertisements 53(1    o    o 

S.iles 290  18    9 


826  18    9 


£4.1115  13  10 


EXPENDITURE. 

Journal  Expenses : — 

Publishing 

Editorial  :— 

Editor's  Salary 500    0  0 

Expenses 36  is  r, 

Abstractors 473  11  6 

Portion  of  Secretary's  Salary    loo    0  o 

.       73    8  7 

42    S  (I 

1  12  0 

8  17  li 

3    ll  II 


£      s.  d. 
1,791  13    2 


Patent  Lists . 

Indexing  Journal 

Foreign  Translations  . 

Foreign  .lournals 

Sundry  Journals 


Sundries  :  Printing 

Sectional  Expenses 197    5 

Sect n]    Expenses,  Nottingham,    Annual 

Meeting 100    0 


1    s.  a. 


0 


Secretary's   Salary  (Balance  not  included,  in  Journal 

Editorial  Expenses) 

II' m.  Treasurer's  Assistant 

Office  Expenses 

Stationery 

Clerical  Assistance  to  Secretary— issuing  circulars.  &c.  . 

A  ml i tors'  Fee 

Reporting  Annual  Meeting  at  Nottingham 

Sundry  Expenses  connected  with  Annual  Meeting 

Honorarium  tn  Mr.  Jas.  T.  Brown  (late  Indexer] 

Library — Sundry  Purchases  and  Binding  Books 

Bank  Charges.  .' 

Treasurer's  Petty  Cash 

Secretary's  Petty  Cash 

Balance  of  Revenue  oyer  Expenditure 


S.031    !i    3 

46    8    6 


297    5  2 

2511     II  (1 

42     II  II 

69  is  i: 

:;s    t  :; 

3    :i  o 

in  in  ii 

11  10  8 

12  :i  s 
30    0  II 

6  15  2 

2     7  7 

15  13  11 

•111  lfi  .'1 

1117     7  11 


£4.1115  13  111 


THE  TREASURER— IN  ACCOUNT  WITH  Till-:  SOCIETY  OF  CHEMICAL  INDUSTRY  FOB  Till': 

YEAR  1890. 


Or. 


Cr. 


£    s.  d.        £ 

To  Balance  at  Bank  (1st  January  1890) 08  17    8 

Balance  in  Treasurer's  hands  (1st  January 

1890) 10    0     0 

Balance  in  Secretary's  hand  (1st  January 

1S90)  0  16     9 

111'.) 

Annual  Subscriptions : — 

5  subscriptions  for  the  year  isss. 

at  11  5* 6    5    0 

27  subscriptions  for  the  year  1889, 

-      at  £1  5,v 33  15    0 

1   part  subscription   fur  the  year 

1880,  at  fil 1    0    0 

1   part  subscription    (or  the  year 

1890,  at  £1  Is 1    1    o 

2,364  subscriptions  lor  the  year  189", 

at  £1 5* 2.955    0    0 

1   part  subscription   lor   the  year 

1891, at  fills 1    1    0 

93  subscriptions  for  the  year  1891, 

at£15s 116    5    0 

2,492 

Sundry  small  excess  payments o    4    6 

Balance  of  subscription  for  1889 "    4    0 

Amount  received  on  account  of  ls.il 0  111    u 

3.115 

Life  Composition  Fees l';5 

Interest  on  Deposit  Account '-? 

Interest  on  Metropolitan  Stock 10' 

Journal : — 

Advertisements »R8    0    n 

Sales 305    0    5 

873 


5 

6 

0 

0 

ii 

1 

18 

0 

£    s.  d.        £ 
By  Journal  Expenses : — 

Publishing  1,859    7    7 

Editorial 1,181  12    6 

Insurance  of  Stock 15    0 

3,012 

Sundries.  Printing,  &e *9 

Sectional  Expenses:— 

Glasgow  Section 33    i    9 

Liverpool  Section 29    4    6 

London  Section 6t    7    3 

Manchester  Section -6    0    6 

NeweastleSeetii.il 17     6     2 

Nottingham  Section 7    2    0 

197 

Seen  t.n-.v's  Salary  (balance  not  included  in  Journal 

Expenses) -"o 

Office  Expenses •        69 

Honorarium  to  Hon.  Treasurer's  assistant  for  work 

in  1889 4; 

Stationery *>3 

Issuing  Circulars,  &c 3 

Solicitors'  Charges J» 

And itois"  Fee •  ■  •  ■  • 1" 

Purchase  of  £191  7s.  M.  3  "/„  Metropolitan  Stuck 19., 

Reporting  Annual  Meeting  (Nottingham) 11 

Sundry  Expenses  connected  with  Annual  Meeting  .         12 

II -'ai'iimi  to  Mr.  Jas.  T.  Brown  (hue  Indexer)  . .        30 

I  .ihrar.v J 

Bank  Charges  on  Scotch  and  Irish  Cheques.  &c 2 

Treasurer's  Petty  Cash 15 

Secretary's  Petty  Cash 40 

Cash  on  Deposit  (31st  December,  1890)  .      15 

Balance  at  Bank  ditto  ..      211    6    7 

Balance  in  Treasurer's 

hands ditto  ..  5     0    II 

Balance  m  Secretary's 

hands ditto  ..  4    1" 


I.  ,1. 


0 

0 

18 

6 

0 

0 

111 

s 

3 

II 

1  1 

0 

111 

II 

0 

0 

111 

8 

3 

S 

li 

II 

7 

7 

13 

11 

16 

3 

£l,«is     4    5 


-     '.oil     7     9 
£4,398     1    5 


•   In  addition  to  this  there  is  an  amount  of  £3.880  3s.  ",/.  Metropolitan  V    Consolidated  Stock,  invested  in  the  names  of  Mr.  David 

Howard  and  Mr.  Edward  Ruler  Cook. 

We  have  compared  the  above  Statement  with  the  Receipt  Book  Counterfoils,  Vouchers,  and  Books  o?  the  Society,  and 

certify  it  to  he  correct.     We  have  also  verilied  the   amount  of   the    Metropolitan  3    /„  Consolidated  Mock,  £3>M>  A>.  ,.,/., 


by  reference  to  the  Hooks  of  the  Hank  of  England. 

23,  St.  Swithin's  Lane,  London,  E.C., 
19tU  February  1891. 


(Signed)        THEOBALD  BROS.  &  MIAI.L, 
Chartered  Accountants. 
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establishment  of  Messrs.  Guinness  of  the  very  things  which 
the  Society  of  Chemical  [ndustry  was  trying  to  teach 
manufacturers.  The}'  all  knew  that  in  the  processes  of 
brewing  and  distilling  enormous  quantities  of  carbonic 
acid  gas  were  wasted.  Messrs.  Guinness  had,  however, 
been  at  work  on  the  subject,  and  he  believed  that  the 
members  would  have  an  opportunity  of  inspecting  the 
machinery  In  which  they  were  recovering  from  that  waste 
product  a  large  quantity — he  was  told  something  like  30 
tons  a  day— of  liquid  carbonic  acid.  What  would  become 
of  it  he  did  not  know;  but  past  experience  showed  that  a 
saving  of   this    kind,  which  might  be    undertaken    in  the 

first   in-t with  the   idea  only  of  effecting  some  small 

economy,  generally  formed  the  starting  point  of  some  great 
new  industry,  Ireland,  moreover,  and  especially  Dublin, 
was  rich  in  the  means  for  raising  scientific  chemists  and 
men  capable  of  superintending  factories.  They  had  in 
that  magnificent  institution  under  Professor  Emerson 
Reynolds  (President-elect  of  the  Society)  a  school  of 
chemistry  quite  equal  to  any  school  on  the  other  side  of 
St.  George's  Channel.  Thej  hail  in  the  Royal  College 
of  Science  another  admirable  institution  of  the  same  kind. 
Dublin,  therefore,  could  teach  tin-  men;  and  if  the  result 
of  the  meeting  of  the  Society  in  Dublin  should  be  that 
the  capitalists  of  Ireland,  or  even  some  English  capitalists, 
would  put  their  capital  and  their  plant  under  the  superin 
tendence  of  the  nun  Dublin  could  produce  in  her  scientific 
schools,  then  be  believed  that  while  they,  the  visitors, 
were  debtors  that  day  for  the  hospitality  they  had  received, 
their    hosts    would    be  the   first     to  acknowledge   that   they 

were    indebted    to   the    Society    lor    having    come    there. 
.Mr.  Rider  Cook  then  proceeded  to  read 

I  mi    President's    \ ;i  ss, 

In  undertaking  to  give  an  address  to  the  Annual  Meeting  of 
the  Society  of  Chemical  [ndustry,  I  feel  sure  1  shall  not  be 
misunderstood  in  asking  for  your  kind  indulgence,  following, 
as  I  do,  so   many  distinguished   men  who   have   filled   the 

(hair.      Especially   must   I  ih:    SO,  because  1  cannot    conceal 

from    myself  that   I  am    Indebted  for  the   honour  of   the 

position  which  I  now  occupy  to  the  fact  that  I  have  been 
able,  since  the  formation  of  the  Society,  to  r<  [tder  il  some 
little  service  as  its  treasurer;  whereas  fbe  distinction  has 
usually  been  conferred  on  account  of  work  done  In  the 
sphere  of  pure  chemistry, or  by  reason  of  some  great  service 
in  the  commercial  world  in  the  region  of  applied  chemistry. 
If  was    only  last    year  that  Sir  l.owthian  Bell    gave    us   a 

most  interesting  a unit  of  the  resull  of  his  extended  and 

laborious  researches  upon  the  chemistry  of  iron  smelting, 
and  In  doing  this,  he  was  hut  following  the  custom  of  former 
Presidents,  who  have  been  able  in  their  presidential  addresses 
to  give  the  results  of  original  work.  It  has,  doubtless, 
struck  members  of  tin-  Society  that  these  presidential 
addresses  lane  mi  several  occasions  dealt  with  the 
recovery  and  utilisation  of  waste  products,  ami  it  might  he 
expected,  perhaps,  that  the  first  soap-maker  who  occupied 
this  Chair  would  say  something  of  the  interesting  recovery 
of  glycerin  from  waste  soap  leys.  lint  I  am  sorry  to  say 
that  though  my  firm  have  benefited  by  the  utilisation  of 
this  producl  winch  was   formerly  wasted,  I  am   not  able  to 

give  any  information  upon  the  subject  which  is  nol  already 
well  known. 

It  has  occurred  t<>  me,  however,  that  it  might  not  he 
uninteresting  or  useless  it,  in  the  few  remarks  I  shall  venture 
to  make.  I  lake  ten  my  subject  the  I  tilisation  of  Sewage,  * 

question  in  which,   as    a    mber    of    the    late    Metropolitan 

Board  of  Works,  1   took   a  great   interest  lor  many    years, 

and  which  I  think  will  sooner  or  later  have  to  be   dealt  with 

hv  the  chemical  engineer,  t"  whom,  I  am  satisfied,  we  must 

look  In  save  the  country  from    the  enormous     loss  which    at 

the  present  time  is  incurred  by  the  want  of  scientific  treat 
ment  of,  perhaps,  tin'  mosl    important  waste  product  of  our 

time. 

At    the    Jubilee    dinner  of    the    Chemical    Society,     Lord 

Salisbury,  in  his  exceedingly  interesting  ami  lucid   Bpeech, 

said:  "I  am  an  agriculturist  Under  the  guidance  of 
Dr.  Gilbert  and  others,  and  we  compass  sea  and  land  in 
order  to  bring  manure  to   make  our  products  grow.     What 


is  manure  ?  Why  it  is  an  impure  form  of  the  carbon  and 
nitrogen  in  which  these  products  are  bathed  in  circum- 
ambient air  every  day  of  theii  lives.  I  trust  that  the  chemistry 
of  the  future  will  tell  us  why  we  have  to  go  to  Chili  for  these 
things  and  why  we  cannot  take  them  from  the  air  around 
us." 

Now  we  all  remember  the  interesting  paper  of  Mr.  Mond 
on  the  question  of  collecting  the  ammonia  formed  during  the 
combustion  of  coal  in  furnaces,  and  I  suppose  the  time  will 
soon  come  when  ammonia  so  obtained  will  be  used  for 
agricultural  purposes. 

We  cannot  tell  what  may  be  done  in  the  future  towards 
utilising  the  nitrogen  of  the  atmosphere  for  the  purpose  of 
chemical  manures,  but  it  is  a  certain  fact  that  if  we  can 
utilise  the  sewage  of  the  country  we  shall  he  absolutely 
independent  of  Chili,  and  we  ought  to  be  able  to  save  the 
2,50J,000Z.  per  annum  which  we  pay  for  imported  phosphates 
and  nitrates. 

We  ought,  at  any  rate,  to  be  able  to  save  the  expense  of 
these  fertilisers  so  far  as  they  are  used  within  the  borders  of 
our  country,  and  are  not  exported,  and  also  the  cost  of 
the  sulphuric  acid  which  enters  so  largely  into  the  composi- 
tion of  artificial  manure-  made  from  them. 

1  find  the  following  figures  in  the  Hoard  of  Trade 
returns,  which  show  the  money  value  of  the  imports  of 
these  articles  for  the  last  three  years:  — 


— 



isss. 



1889. 



1890. 

Xitratc 

Tuns. 

L 
,984,894 

'feus. 

1,102,588 

Tons. 

e 

903,632 

159,179 

160,191 

.. 

Phosphates.. 

258.000 

544,919 

105, 

703.704 

313,500 

80,000 

510,983 

63,000 

310,283 

70/100 

872,  ii  is 

1,999,975 

2.27i:.7ll 

2,203,133 

Acid  (say)  .. 

324,000 

3G8.000 

413,500 

2,323,076 

2,644,741 

2,676  033 

( >f  course  a  considerable  quantity  of  chemical  manure  is 
exported,  but,  as  native  coprolites  ami  also  large  quantities 
ill'  animal  matter  of  various  kinds  are  used  in  the  manufac- 
ture of  chemical  manures  j    and  a-    the  value  of  the  manure 

exported  includes  these,  as  well  as  considerable  sums  for 
labour,  expenses,  ami  profits,  it   is  difficult  to  know  what 

deduction  should  he  made  From  the  above  figures;  but  1 
think  it  may  not  be  unfair  to  assume  that  the  cost  fo  this 
country  for  artificial  manures,  of  foreign  origin,  used  here  is 
not  less  than  from  2,000,0007.  fo  8,500,0002.  per  annum. 

Now,  it  may  be  said  that  this  subject  is  hardly  appro- 
priate to  our  Society.  I  venture,  however,  to  think  thai 
this  is  a  mistake;  for  while  it  is  quite  true  that  hitherto  ii 
has  been  considered  a  subject  confined  to  the  province  of 
engineers,  ami  especially  of  sanitary  engineers,  it  is  also 
true  that  chemistry  has  been  repeatedly  called  in  to 
mitigate  as  far  as  possible  the  injurious  effects  of  sewer 
gas  upon  the  atmosphere,  and  In  prevent  the  water  supplied 
to  us  from  being  rendered  wholly  poisonous,  a  result  which 
is  sure  to  occur  so  long  as  the  circular  system  of  drinking 
from  rivers  which  receive  sewage  from  towns  is  continued. 
Sometimes  these  efforts  have  not  been  altogether  wise  :   e.,/., 

in  issr,,  the  Metropolitan  Board  of  Works  attempted  to 
deodorise  the  sewage  by  pouring  manganate  of  soda  and 

sulphuric  acid  into  the  sewers.  In  Issr,  the  cost  of  this 
was  107,0682.,  when  only  two  grains  of  niangauatc  to  the 
gallon  of  sewage  were  used.  It  occurred  fo  me  that  this 
expenditure  was  practically  thrown  away,  anil  1  therefore 
made  some  experiments  from  which  I  found  that  the  average 
power  possessed  in  a  gallon  of  sewage  in  neutralising  man- 
ganate of  soda  (20  per  cent.)  was  as  follows  : — 

In  i  minute an  grains. 

:.  minutes a*       ,. 

a  hours 07       „ 
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that  is  to  say,  287  tons  of  manganate  would  have  been 
neutralised  by  150  millions  of  gallons  of  sewage  in  one 
minute,  while  the  quantity  used  by  the  Board  was  only  18"2 
tons  for  that  quantity.  1  not  only  reported  these  Facts  to 
the  Hoard,  but  demonstrated  them  by  experiments,  with  the 
result  that  the  Board  abandoned  the  idea  of  attempting  to 
deodorise  the  sewage  in  the  sewers,  anil  in  1887  confined  its 
operations  to  the  effluent,  after  the  sludge  had  been  settled 
from  it,  and  to  sewage  when  it  was  actually  being  dis- 
charged into  tlie  Thames.  The  gain  to  the  ratepayers  was 
nearly  50,0002.  in  jsst,  ;i-  the  total  cost  of  chemicals  and 
labour  that  year  was  only  57,7602.,  compared  with  107,0632. 
in  1S8G. 

I  hope  that  even  those  who  have  doubts  about  the 
appropriateness  'if  the  subject  will  extend  their  indulgence 

to  me,  seeing  that  important  as   tin-   pecuniary  loss  is  In  the 
country,   the  preservation   of  springs,   streams,  and  rivers 
from  pollution,  and  of  our  wain-  supplj    from   poisonous 
contamination,  is  of  infinitely  greater  importance. 
The  magnitude  of  the  evil  resulting  from   the  pollution  of 

water  sources  is  indicated  by  the  fact  that  ninny  of  our 
large  towns  construct  works  to  ihtain  their  water  supply 
from  great  distances,  because  the  water  upon  which  they 
naturally  ought  to  rely  lias  been  polluted;  e.g.,  Glasgow 
from  Loch  Katrine,  Liverpool  from  Lake  Vyrnwy,  Man 
Chester  from    Thirliuere.      It    has    even    Keen    proposed    that 

London   should  get   its   supplj    ^' 'lie  Welsh  mountains. 

The  cost  of  these  huge  undertakings  is  enormous,  and  the 
result  can  hardly  be  considered  satisfactory.  In  the  event 
of  war  or  domestic  disturbance  in  tin-  country  the  position 

of  places  thus  supplied  would  he  in)  Critical.  The 
destruction  of  a  conduit  as  it  passes,  by  a  bridge,  over  a 
valley  or,  through  a  tunnel,  under  a  hill  would  !"■  most  easy 
iii  these  days  ol  dynamite  and  gun-cotton,  and  the  results  i" 
the  population  would  he  calamitous.  And  yet,  as  popula- 
tion continues  to  increase,  unless  :1m-  pollution  of  water 
sources  is  stopped,  the  number  of  large  towns  and  cities 
which  have  to  expend  money  in  this  way,  and  place  thein- 
selves  in  this  perilous  position,  will  he  constantly  augmented. 

I    suppose    there    can   he   little  doubt   that,  if  properly 

utilised,  the  sewage  of  a  country,   together  with  Ih ii,,. 

remains,  such  as  the  hones  ami  the  blood  of  animals  which 
have  been  killed,  should  provide  a  fresh  supply  of  food 
enough  for  the  inhabitants  of  that  country. 

The  food  consumed  by  human  beings  and  by  animals 
may  be  said  to  be  converted  into — 

(1.)  Their  bodies. 

(•l.)  The   substances    associated  with    the  air  they  give 

out  from  their  lungs. 

(3.)   Their  excreta. 

Their  bodies  sooner  or  later  return  to  the  soil,  the  gases 
exhaled  are  dissolved  by  I  he  rain  and  dcv\  ami  restored  in 
the  earth.  Now  if,  instead  of  sending  the  excreta  into  the 
water,  they  were  returned  to  the  soil,  the  whole  of  the 
matter    taken    from    il    to    form    food    would     have     been 

restored,   and   he  available   for  the   new   crops    of    £ I    Foi 

man  and  heast.  Thus,  speaking  in  general  terms,  the 
food  of  one  _v  ;ii  would  have  been  so  returned  to  the  earth 
as  lo  enable  it  to  produce  the  food  of  another.  So  far, 
then,  as  we  run  this  resultant  of  food  away  into  the  sea, 
in  just  so  much  do  we  impoverish  the  soil  and  do  we  waste 
the  resources  of  our  country  by  buying  substitutes  from 
foreign  countries. 

1  do  not  suppo-e  for  one  moment,  as  a  writer  to  the 
" Times "  stated  some  time  since,  that  this  is  a  loss  to  the 
earth  as  a  whole;  fortunately  for  us,  nature  is  ever  repair- 
ing our  blunders,  and  without  attempting  to  trace  the 
process,  1  have  no  doubt  that  in  sea-weed,  and  in  sea-life, 
is  stored  up  the  wealth  which  we  so  lavishly  squander — 
wealth  which  is  recovered  from  time  to  time  in  a  small 
degree  by  our  own  country  but  largely  by  other  nations  of 
the  globe. 

Some  idea  of  the  extent  to  which  our  production  of  food 
falls  short  of  the  amount  annually  required,  may  he  formed 
from  the  following  figures  : — 

'faking  only  the  articles  wheat  and  flour. 

In  18SS.  wheat  was  imported  amounting  in  value  to 
21,971,3:17/.,  but  we   exported  156,0702.  worth,  leaving  the 


value  for  home  consumption  21,815,2612.;  in  1889  the  home 
consumption  was  22,387,050/.:  and  in  1890,  23.4.j(),8822., 
giving  an  average  of  22'  millions  of  pounds. 

In  the  same  way,  I  find  that  the  average  value  of  flour 
imported  for  the  last  three  years  is  8,942,5482.,  say 
9,000,0002.,  so  that  foreign  wheat  and  Hour  consumed  in 
England  amount  in  value  to  31,500,0002.  annually. 

Possibly  some  slight  deduction  should  be  made  from  this 
for  exports  of  biscuits,  cakes,  and,  other  manufactured 
articles,  hut  on  the  other  hand,  a  much  larger  sum  must  be 
added  foi   foreign   vegetables,  potatoes,   &c,   and  a  large 

amount   certainly  for  outs,  maize,  &c,  which  an nsumed 

by  animals,  so  that  we  maj  safely  saj  that  the  imports  of 
foreign  food  for  man  and  heast  cannot  he  less  in  value  than 
35,dOO,C002,  per  annum,  but  probably  considerably  more. 

To  this  must  he  added  tin-  cost  per  annum  of  dealing 
with  sewage — including  cost  of  sewers,  sewage  works,  and 
pumps,  of  efforts  for  the  deodorisation  and  disinfection  of 
this  unutilised  waste  product,  so  that  the  loss  to  the 
country — 

((/.)    By  paying   for  foreign  fertilisers; 

i  b.  I    l'-v    buying  food  which  we  ought  to  grow;  and 

(r.)  By  expenditure  on  works  rendered  necessary  h\  the 
contamination   of    the  water  supplies  which   nature  has 

placed  close  t tr  hands,  but  which  we  are  compelled 

to  abandon  for  more  distant  s 

cannot  he  less  than  10,000,0002.  per  annum. 

Probabbj  many  may  he  disposed  to  say  there  is  nothing 
new  iii  all  this,  everj  one  knows  it.  Unfortunately,  how- 
ever, th illiniums  crop  of   wild  sewage  schemes  which 

a:.    I  ii. ught  heli  re  the  i nil  v    -hows  us  plainly  that  though 

thi  knowledge  maj  he  common,  the  practical  results  of  it 
are  by  no  means  so.  I  want  to  ask  those  who  think  they 
know  all  ah. mi  this  important  question,  quietly  to  look  at 
its  present  position,  after  the  many  years  of  failure,  and 
after  the  destruction  of  s(1  many  hopes  in  , \i,,n  with  it. 

But  we  all  know  that  the  best  means  of  attaining  success  is 

to  ham  the  lessons  which  fail  ire  teaches,  and  I  wish  to  point 

out  .me  or  two  lessons  which  I  think  there  can  he  little 
doubt,  the  experience  of  the  last  20  or  25  years  has  taught. 
And  first,  in  addition  to  the  evils  resulting  from  the  pollution 
of  our  water  supply  owing  to  the  water-carriage  system  of 
sewage,.  I  think  there  can  he  little  doubt  that  that  system 
is  responsible  For  a  new  and  terrible  evil  by  the  production 
of  sewer  gas. 

I  know  in  raising  any  question  in  relation  to  tin'  water- 
carriage  system,  I  am  running  my  head  against  a  solid  wall 
of    popular     prejudice,     for     certainly,    as     regards     home 

comfort,   that  system   has  so  many  apparent  advantages, 

that  the  great  majority  of  people  have  settled  down  to  it  as 
if  il  were  a  Finality. 

A  moment's  consideration,  however,  will  lead  a  thoughtful 
ni.tii  to  see  that  in  attaining  the  comfort  and  cleanliness 
referred  to,  we  have  had  to  take  associated  with  them  some 
terrible  evils.      Hut   for  the  system  of   water-carriage  we 

should  be  ignorant  of  that  subtle  and  insidious  enemy 
sewer  gas.  which  is  no  respecter  of  persons,  and  finds  its 
victims  in  the  houses  of  the  wealthy,  where  biitli-rooms  and 
sanitary  arrangements  are  most  complete,  quite  as  much  as 
in  the  neglected  dwellings  of  the  poor;  a  gas  which  cannot 
he  dealt  with  hy  any  system  ol  ventilation,  but  is  liable  to 
be  ejected  suddenly  from  the  sewers  bj  storm  showers,  or 
barometric  changes,  which  we  may  meet  with  at  any 
ventilator  in  the  streets,  and  which  may  invade  our  homes 
at  any  time  through  a  faulty  pipe  or  a  defective  trap.  In 
the  sewers  there  exist  all  the  conditions  for  the  genera- 
tion of  this  insidious  and  dangerous  enemy,  for  the  rise  ami 
fall  of  sewage  has  the  effect  of  continually  exposing  organic 
matter  upon  an  extended  porous  surface  of  brickwork  to  the 
influence  of  moisture  and  warmth  in  an  atmosphere 
deficient  in  oxygen. 

Secondly,  the  dilution  of  the  sewage  hy  water  practically 
destroys  its  value  as  a  fertiliser.  There  are  many  hills  and 
moorlands  in  this  country  which  contain  thousands  of 
pounds  worth  of  silver  and  lead, but  the  cost  of  getting  these 
metals  is  larger  than  the  value  of  them  when  they  have  been 
obtained,  and  they  remain  unutilised,  and  for  all  intents 
and  purposes  worthless.  And  so  with  sewage:  it  contains 
matter  which  is  of  intrinsic  value,  but  owing  to  dilution  that 
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value  is  unavailable,  a-,  in  order  to  obtain  a  pound's  worth 
"t  \  ulu.',  more  than  ■  sovereign  has  to  be  spent 

Bat,  thirdly,  the  dilation  in  house*  is  followed  neo 
by  ;i  farther  «i i ! n t ie»n  in  the  sewers. 

I   know  it   has  often   been   proposed   thai   a    system   of 

doable  sewers  might  be  arranged, ■  sel  for  the  purpose  of 

sewage  proper,  the  other  set  for  the  purpose  of  carrying 
away  Burface  water. 

Those  who  suggest  this  are  ignorant  of  what  all  sewage 

engineers  know,  that   when  once  sewage  is  turned  into  a 

sewer  il  is  absolutely  necessary  to  make  use  of  the  rainfall 

in   order  to   flush  the   sewers   and   keep  them   in  even  a 

it. I«-  condition  of  wholesomeni  ss. 

The  huge  sewers  in  London,  some  of  which  are  11  and 
12  ft.  in  dial  have  in  some  places,  and  for  distam 

several  miles,  a  fall  of  only  1  ft.  to  the  milt-.  The  condition 
of  these  would  be  better  imagined  than  described  it'  they 
were  not  flushed  by  the  rainfall. 

The  result  of  this  second  dilution  is  to  rendei  the  volume 
of  sewage  -imply  appalling  from  its  magnitude,  and  to 
reduci   its  actual  \alui-  to  a  minimum. 

The  average   dailj    flow   of   sewage   dealt    with  by  the 

Metropolitan  Board  was  150,1 ,000  gallons,  and  I  suppose 

since  1888  thai  quantity  lias  increased  rather  than  decreased. 
This  equals  670,000  tons  per  day.  When  settled  and  a 
comparatively  clear  effluent  is  run  off,  il  leaves  3,000  tons 
of  sludge,  which  when  pressed  iii  filter-presses  can  be 
reduced  to  850  tons  of  cake  of  the  following  composition  :  — 

Per  Cent. 

>r so'O 

nic  matter no 

Water 

<  onta ur- 
mia  icnl 

b  tied  nitrogen '00 

Photphoric  aci.i 

An   analysis   of   a  gall >i  the   original   sewagi 

i!  grains  of  ammonia  to  a  gallon,  or  0*004  per  cent. 

Phosphoric  acid,  inappreciable. 

i  I  h.  above  figures  a-  to  quantities  were  given  me  by  the 
late  Sir  Joseph  Bazalgette,  the  analyses  in   Mi.  Dibdin.) 

No*     the   ainn ia    is  the    only    valuable  constituent; 

and  taking  sulphate  of  ammonia,  'Jj  per  cent,  ammonia,  at 
11'/.  ins.  per  ton,  a  unit  of  ammonia  in  manure  in  a  form 
suitable  for  patting  on  land  is  worth  about  1 0s.  per  ton,  so 
that  the  ammonia  in  a  ton  of  London  sewage  is  worth  o  004 
of  10*.,  which  i-  near)- 

What    can  he  done    with   a    ton   of   SI  It  [.  .        It 

cannot  he  pumped,  oi  settled,  mi-  pressed  without  expending 

far    inure    than    that     sum,    BO    that     it     may     he    -aid    In    lie 

absolutely  valueless,  and  the  simple  statement  ol  this  fact 
should  convince  speculators  that  by  whatever  process  it 
i-  sough)  i"  recovci  tin-  value,  the  working  of  such  process 
must  he  ruinous  in  :l  pecuniary  sense. 

I  n  in  this  it  will  he  seen  that  all  bo] f  realising  n 

value  from  the  sewage,  while  the  water-carriage  system  ia 
continued,  must  be  absolutely  abandoned;  that  the  country 
must  he  coin,  m  to  put  up  with  the  huge  loss  which  it 
annually  suffei  l  that  the  question  which   local  autbo 

pities  have  to  decide  is  not  hon  much  thej  can  obtain  for 
what  oughl  to  I.,  a  valuable  product,  but  ho«  -hall  Ibej  ■•  I 
rid,  at  the  lowest  cost  to  tbi  i  tepayet  ,  ol  thai  which,  bi 
our  folly  w  the  laws  ol   nature,  we  have  converted 

int..  a   T*ii 

It  mii-t  la-  borne  in  mind,  however,  that  this  watei 
carriage  system  which  i-  -..  disastrous  seems  to  be,  after 
the  experience  of  the  last  20  ot  30  years,  the  ven  best 
that  tho  engineer  and  the  sanitary  engineer  can  do  for  us. 
Vre  wt  iht  D  la  be  content  to  hi  mattt  r-  rcsl  as  they  are  • 
M  n  we  nol  h,.p.  that  the  chemical  engineer,  who  has  alrt 
turned  int..   value  so  many  waste  products,  primarily  for 

the  g lot  the  manufacturer,  hut   necessarily  also  forthe 

hum.  will   find  Bome  means  of   saving  this 
.  nor i-  annual  loss  ? 

In  the  Kast,  and   in  comparative))  uncivilised   ct tries, 

the  -i  wage,  in  wa\ re  ..i  less  primitivi  .  i-  pi. ice. I  on  the 

soil,  and  even  in  ovci  populated  countries  Mo  t  bina  the 
ii  -ult  of  this  i-  that  the  -ml  prod  it  the  population 


without  import-.  China  is  nearly  as  densely  populated  as 
England,  as  the  following  figures  show  :— The  area  of  China, 
a-  given  in  the  "  Encyclopaedia  Britannica,"  i-  1,399,609 
square  mile-,  population  370,333,545,  or  about  364  p.  r-..ns 
per  square  mile.  Taking  the  area  of  the  United  Kingdom 
at  120,859  square  miles,  ami  population  37,075,000  (1S8T), 
it  jjive-  306  persons  per  square  mile,  ami  vet.  while  Great 
Britain,  as  we  have  Been,  imports  vast  quantities  of  food 
it  is  stated  iii  the  last  edition  of  the  "  Kncyclnpadia 
Britannica"  that  "imports  into  China  do  not  appear  to 
include  food  stuffs." 

Iii  our  own  country,  Mr.  Moule  by  his  earth-closet  has 
achieved  a  certain  amount  of  success,  not  by  taking  the 
i  .■  I.,  ih.  .an  h,  hut  by  bringing  the  earth  to  the  sew  ace 
lint  the  cost  ,f  ih,.  carriage  ol  the  earth,  and  afterwards  of 
the  mixture,  is  of  such  importance  that  hi-  system  is  not 
applicable  to  large  town-  or  cities. 

At  Warrington,  at  Nottingham,  and  other  places,  I  am 
informed  a  certain  amount  nf  success  is  obtained  by  the 
adoption  of  the  "  pail  system,"  the  manure  being  much 
appreciated  by  neighbouring  farmers,  and  realising  a  sub- 
stantial sum.  in  mitigation  of  the  cost  of  collection.  The 
want,  however,  of  efficient  deodorisation  causes  the 
system  to  have  considerable  drawbacks  from  a  auiss 

point  of  \  iew. 

I- it  hey  end  hope  that  sol heiuieal  engineer  will  find 

not  only  the  chemicals,  but  -..i irficient  and  convenient 

mode  of    applying  them.  by   the  use  of  which   the  refu- 

each  house  ma}  he  quick))  ilesi  cated  and  deodorised,  and 
remain  so  for  a  sufficiently  long  time  to  enable  collection  to 
he  mad.  from  house  to  hou-e,  even  in  large  town-,  and  the 
product  coin,\,d  to  the  country  without  any  nuisance  being 
occasioned,  there  to  be  restored  to  the  soil  by  the  fanners 

The  requirements  of  a  successful  solution  of  the  problem 
seem  to  me  to  he — - 

(a.)  The  finding  of  a  chemical  or  chemicals,  the  use  ..t 
lerate  quantities  of  which  -hall  immediately  deo- 
dorise excreta,  and  which  -hall  arre-t    decomposition 

for  -..me  da\  -. 
(Ii.)   The  construction  ol     an  apparatus,  with  or  without 

the  means  of  separating  the  solid  from  the  liquid 
excreta,  for  the  application  of  these  chemical-,  which 
while  quickly  removing  the  contents  to  a  receptacle, 
shall  he  simple  and  ehanly  in  its  action. 

(..  i  The  provision  of  a  receptacle  in  each  hou-e  which 
shall  he  readily  accessible  to  the  pui. he  authority,  ai.. I 
which  can  he  convenient))  emptit  .1. 

Whether  the  problem  will   be  solved  or  not  remains  lo 

bC    seen,  hut    the    object    1    have    in    view    will    h,     ali-vveled    if 

I  Bucceed  in  com  incing  the  members  of  our  Society — 
il.)  Thai   there  u  a  great  unsolved  problem,  involving 
the   health    a-    well   a-    the    wealth   of    the   country, 
worthy  of  their  attention. 

('-')     That      no      good     will     he    done     in     the     direction     of 

sewage  utilisation  while  the  present  water-carriage 
-y  stem  continues :  ami 
(It. I  That  if  public  opinion  will  not  admit  of  any  inter- 
ference with  thai  system  it  i-  cselcsa  to  devote 
time  and  trouble  to  any  question  Other  than  how  to 
get  ri.l  of  sewage  at  the  least  cost  to  the  community, 

and     in     doing     -o.    how     to     avoid    spoiling     the    water 

supplies  of  our  ever-growing  population. 

Professoi  I  mekson  Bbtnolus,  in  moving  a  vote  of  thanks 
to  ih.-  President  tor  hi-  address,  -.ml  that  he  wished  the  dun 

of  doing  -o  could  have  fallen  into  the  hands  of  -..men. who 

wa-  capable  ot  discussing  ii  in  some  detail.  I  nder  the 
circumstances,  however,  they  must  postpone  a  full  con- 
sideration of  it  until  tin  y  had  the  opportunity  of  seeing  it  in 
print  ;  it  being  too  full  of  information,  and  containing  too 
many  fact-  and  figures  ,,f  importance  for  its  full  significance 
to  l...  realised  at  the  moment.  He  thought  that  the*  might 
divide  the  President's  remarks  into  two  pan-,  ii  being 
essentially  a  double  address.  The  tir-t  pan  he  might 
venture  lo  call  the  Dublin  address,  the  second   and  linger 

pall  the  ecu.  lal  addle--,  intended  for  III.  world  III  c.n.  al. 
and  which  he  wa-    -lite  would  he  lead  with    advantage  in  all 

paii-  oi  the  world,  hut  in  Great  Britain  and  Ireland  in 
particular.     He  desired  to  thank  the  President   foi    the  verj 

till    allusions  he  had  made  to  the  vi  rj    delicate  subjects 
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connected  with  the  relations  of  that  country  and  the  greater 
island  on  the  other  side  of  St  George's  Channel.  He  had 
skimmed  delicately  over  very  thin  ice ;  and  in  a  most 
interesting  way  had  touched  upon  unpleasant  episodes  in 
the  past,  and  brought  into  prominence  the  pleasanter 
possibilities  of  the  present  and  the  future.  The  President 
had  said — though  he  (Professor  Emerson  Reynolds)  had  no 
intention  of  following  him  over  that  delicate  ground — that 
he  regretted  the  injustice  of  the  past,  and  he  had  spoken 
kindly  with  reference  to  that  injustice,  which  all  who  were 
acquainted  with  the  history  of  the  country  would  appreciate. 
Hut  in  mentioning  the  desire  of  their  friends  on  the  other 
side  of  the  channel  to  help  them  now,  he  had  forgotten  one 
thing,  he  had  omitted  to  mention  that  a  return  for  a  con- 
siderable portion  of  that  debt  of  injustice  to  Ireland  had 
already  been  made  by  his  countrymen  in  giving  their  friends 
on  the  other  side  a  very  respectable  amount  of  trouble. 
The  President  had  referred  to  the  utilisation  of  waste 
products  in  some  of  the  manufactures  which  were  of  chief 
importance  in  that  city.  He  referred  to  the  great  manu- 
factures of  the  well-known  liquid  whisky  and  the  equally 
well-known  liquid  porter.  Those  products  were  famous  all 
the  world  over,  and  he  believed  that  the  members  would 
have  an  opportunity  of  testing  their  properties  in  a  full  and 
interesting  manner.  They  would  also  have  at  the  great 
brewery  of  Messrs.  Guinness  an  opportunity  of  seeing  a 
most  interesting  novelty,  the  utilisation  of  the  carbonic  acid 
gas  which  was  produced  there  in  enormous  quantities  daily. 
It  was,  he  thought,  only  a  matter  of  common  justice  that 
the  credit  for  that  utilisation  should  be  given  in  the  right 
quarter.  They  had  in  Dublin,  he  was  happy  to  say,  a 
number  of  chemists  of  whom,  perhaps,  very  little  was 
heard,  but  who  were  nevertheless  in  the  best  and  highest 
sense  of  the  term  industrial  chemists  ;  and  he  wished, 
therefore,  to  mention  that  the  application  of  the  utilisation 
of  this  important  waste  product,  carbon  dioxide,  was 
mainly  due  to  the  efforts  of  a  fellow-townsman,  Professor 
Tichborne.  It  would  be  unreasonable  to  detain  them  with 
many  observations  respecting  the  second  or  general  portion 
of  the  President's  address.  He  had  managed  to  treat  a  most 
unsavoury  subject  in  a  most  interesting  and  valuable  way, 
and  had  done  great  service  to  sanitary  science  by  at 
once  knocking  on  the  head  all  the  "  promoters'  "  schemes 
of  sewage  utilisation  proposed  under  the  water-carriage 
system.  He  had  clearly  shown  that  the  profitable  utilisation 
of  water-carried  sewage  was  out  of  the  question.  If  people 
were  prepared  to  spend  large  sums  of  money  for  that 
purpose,  sewage  might  be  partially  utilised  ;  but  the  cost 
was  so  great  as  to  render  such  schemes  impracticable. 
Although  the  President's  alternative  proposals  deserved 
and  would  receive  much  and  careful  consideration,  he 
doubted  whether  it  would  be  possible  for  the  President, 
even  with  his  great  influence,  to  induce  any  public  hody  ! 
to  put  aside  the  water-carriage  system  and  go  to  the  Chinese 
for  examples  of  sewage  treatment.  He  did  not  suppose 
that  the  President  had  really  such  an  idea  in  his  mind  ; 
but  he  had  done  a  great  service  in  showing  so  clearly  'bat 
the  profitable  utilisation  of  sewage  on  the  water-carriage 
system  was  almost  out  of  the  question.  That  system  had 
many  disadvantages,  as  they  all  knew ;  but  the  President 
had  referred  to  one  of  them  which  his  friend,  the  President 
of  the  College  of  Physicians,  would  appreciate,  namely,  the 
introduction  of  sewage  gas  into  dwelling-houses.  Efforts  to 
prevent  that  danger  had  been  many,  and  some  of  them  had 
been  partially  successful,  hut  none  wholly  so.  Still  he 
hoped  that  chemical  engineers  connected  with  that  Society 
would  turn  their  attention  in  that  direction,  and  endeavour 
to  remove  that  great  source  of  danger  to  all  communities  in 
cities.  Coming  back  to  their  own  city  once  more,  he  might 
remind  them  that  this  question  of  the  utilisation  of  sewage 
had  been  raised  over  and  over  again.  They  had  often 
heard  the  expression  "  Dear  anil  dirty  Dublin  ;"  they  had 
had  an  opportunity  of  partially  realising  the  meaning  of  that 
expression,  and  he  feared  that,  if  the  elements  should  be 
uupropitions,  they  would  realise  it  more  fully  later  on,  hut 
be  hoped  not.  One  of  their  difficulties  had  been  to  deal 
with  the  surface  cleansing  of  the  streets  and  the  disposal 
of  the  matter  washed  from  them,  combined  of  course  with 
the  primary  difficulty  of  the  treatment  of  the  sewage      They 


were  placed,  as  his  friend  Dr.  Haughton  had  put  it,  in  a 
mud  valley,  down  which  their  river  swept  and  from  which 
drainage  was  difficult.  The  method^  which  had  been 
proposed  for  Dublin  was  to  carry  the  sewage  out  to  sea  ; 
but  if  they  did  that  they  would  he  introducing  the  elements 
of  another  "Irish  grievance"  by  taking  from  their  own 
shores  valuable  materials  and,  as  the  President  had  said, 
distributing  them  for  the  benefit  of  the  world.  That  was 
a  course  which  they  decidedly  objected  to  take.  He  would 
not  detain  the  meeting  longer,  but  would  conclude  by 
formally  moving  a  vote  of  thanks  to  the  President  not  only 
for  his  valuable  address,  but  for  the  charming  way  in  which 
he  had  placed  his  statements  before  them. 

Mr.  John-  Sri  ller  seconded  the  motion,  and  in  doing  so 
said  that,  as  a  colleague  of  their  President  from  the  time 
of  the  first  formation  of  the  Society,  he  desired  to  bear 
witness  to  the  great  value  of  his  services.  Whether  in  the 
capacity  of  treasurer  (which  position  Mr.  Itider  Cook  had 
held  from  the  first)  or  in  the  special  position  of  President 
which  he  had  so  ably  filled  during  the  past  12  mouths,  he 
had  always  served  the  Society  well.  It  was  a  pleasant  duty 
to  him  therefore  to  second  the  motion  so  ably  proposed  by 
Professor  Emerson  Reynolds. 

On  the  motion  then  being  put  by  the  Secretary,  it  was 
carried  by  acclamation. 

The  President  said,  in  acknowledgment,  that  he  was 
greatly  obliged  to  the  meeting  for  the  vote  which  they  had 
so  kindly  passed.  He  felt  a  happier  man  at  that  moment 
than  he  had  felt  at  any  time  during  the  1'2  months  that  had 
elapsed  since  he  was  elected  Pres:dent,  for  all  that  time  the 
address  had  been  hanging  over  his  head.  Feeling  that  he 
could  not  hope  to  bring  forward  anything  that  would 
compare  with  the  addresses  of  previous  Presidents,  he  had 
tried  to  find  something  to  say  which,  if  it  did  not  give 
information,  would  at  any  rate  do  the  next  best  thing — 
set  his  audience  thinking.  It  was  given  to  some  to  perform  ; 
to  others  to  initiate,  aud  if  he  had  succeeded  in  starting 
somebody  to  work  that  day  he  would  be  amply  rewarded 
for  his  trouble. 

Election  of  Auditors. 

Mr.  S.  H.  Johnson  moved  that  Messrs.  Theobald 
Brothers  and  Miall  be  re  appointed  auditors  for  the  coming 
year  at  a  remuneration  of  Id  guineas.  The  motion  wa-> 
seconded  by  Mr.  Alfred  E.  Fletcher,  and  carried  unani- 
mously. 

Mr.  T.  Tvrer,  as  Chairman  of  the  London  Section,  then 
invited  the  Society  to  hold  its  next  Annual  Meeting  iu 
London.  London,  he  said,  had  already  had  some  experience 
in  entertaining  the  Society,  and  that  experience,  added  to 
the  invaluable  lessons  which  it  had  learned  from  other 
local  Sections,  would,  he  hoped,  enable  it  to  keep  up  its 
reputation  for  hospitality.  He  had  attended  the  meetings 
of  the  Society  from  the  commencement,  aud  had  seen  it 
received  with  uniform  kindness  aud  increasing  hospitality. 
Each  succeeding  year  had  brought  an  aggregation  of 
experience,  aud  the  novelty  of  one  meeting  served  after- 
wards to  make  the  next  meeting  a  success.  From  what  he 
hail  already  seen,  he  was  quite  sure  that  Duhliu  would  not 
be  behind  the  other  Sections  in  sustaining  the  reputation  of 
the  Society.  He  hoped  that  his  Irish  friends  would  come 
to  London  next  year  in  as  large  a  body  as  possible,  so  that 
the  London  Section  might  have  an  opportunity  of  repaying 
to  some  extent  the  generous  and  hearty  hospitality  of  Dublin. 

Mr.  W.  Crowder  seconded  the  motion,  and  in  doing  so 
re-echoed  Mi.  Tyrer's  hope  that  the  next  meeting  might  be 
an  exceptionally  large  one. 

The  motion  that  the  invitation  of  the  London  Section  be 
accepted  was  then  put  113-  the  Presiden',  and  was  carried 
unanimously. 

The  President  then  read  the  report  of  the  scrutators, 
which  showed  that  239  voting  papers  had  been  sent  in.  and 
that  the  following  gentlemeu  had  been  elected  to  fill  the 
four  vacancies  among  the  ordinary  members  of  Council: — 
Mr.  Wui.  Thorp,  Mr.  Boverton  Redwood,  Mr  Arthur 
lioake,  and  Dr.  Charles  Dreyfus. 
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The   i  it   1891—92   is   therefore    composed   as 

follows  : — 

Preti 

0    D.&      I  M.S. 

Yirt-I 


vthii.n  Bel),  Bart, 

in. 
Dr.  John  Evans,  i   i:  >. 

t  Howard. 
s.  II.  Johnson. 


Ludwig  Hond,  P.I 

D     Hugo  Mailer,  F.E.8 

B   I     u.  Newlands. 

,1   i    m,  renson,  Ml*. 
\.  N  ■niirin  Tate. 
-     John  Tunny. 


Ordi;  mncU. 

\.  II.  Allan.  '     K-  Huspratt 

,ke.  T.  L.  Patterson, 

pood.  Borerton  Redwood. 

Dr.  I  hark »  Dreyfus.  Jno.  Spillcr. 

II.  Grlroahaw.  T.  W-  Stn:irt. 

Prof,  i:.  Hi  William  Thorp,  i 

I..  Rider  Cook. 

ill  -  ■  ■•  larg. 

lir.  P.  Htirter. 

i  ds   ~;i i*  1   thai  he  desired  t<> 
return  his  hearty  thanks  for  the  honour  which  the  mi  mh<  rs 

bad  'I linn  in  electing  him  President.     His  gratification 

was  somewhat  qualified  b]  the  facl  that,  according  to  his 
Igor's  experience,  he  musl  now  turn  li i--  attention  to 
Presidential  address  foi  nexl  ycarj  be  was  glad,  there- 
fore, thai  so  I"ml'  :>  iii"''  had  to  elapse  before  presenting 
it,  li,  should  feel  greal  pride  in  presiding  over  bo 
important  a  body  as  the  Societ]  of  •  Ihemical  Industry 

Mr   B.  E.  R.   Niiiiwn-  Btated  thai   under  th<-  Charter 

of   the    imperial    institute   the   Societ]   bad    the   righl    of 

i    member   of    the  governing   bod]    or    thai 

Mr    begged    to    propose    thai    the    outgoing 

Presidi  nl  be  appointed  to  thai  office.     After  the  experience 

.1  bad  "i   Mr,  <  look  thai  day,  it  uee  led  no  words  on 

i  to  press  upon  them  the  President's  claims  to  their 

Bupporl  in  regard  t"  thi-  mattei 

Mi   T.  W.  B.  Mumpord   bad  great  pies  econding 

the  proposal.  Everyone  who,  like  himself,  had  had  the 
pleasure  of  working  with  Mr.  Cook  knew  how  thoroughly 
suited  be  wis  for  such  n  position.  He  was  sure,  there 
fore,  thai  if  thej  elected  him  he  would  prove  to  be  :i 
thoroughly  worthy  representative  of  tin-  Society  in  the 
the  Imperial  institute. 

The  motion  was  carried  unanimously. 

The  i'ii    ii,i  .i   thanked  the  members  for  the  confidence 

thej   li ad    placed  in  him.     There  was,  he  said,  one    more 

resolution  to  pul  which  he  was  sure  the  members  would  not 

foi i  ial  matti  i      He  referred  to  a  vote  of 

thanks  to  the  authorities  of  Trinity  College  for  bo  kindly 

theii  i -  al  the  disposal  of  tin-  Societ]  on  thai 

occasion.  He  had  ahead]  expressed  the  gratitude  thej 
fell  to  the  Reception  Committee,  and  he  was  sure  that 
their  gratitude  to  the  College  authorities  was  no  less.  It 
whs  interesting  to  him,  and  he  was  Bore  it  »:i-  no  leas 
interesting  to  ever]  other  member  thai  the  meeting  should 
i  in  thai  historic  building  the  existence  of  which  the] 
had  known  cvci  since  the}  knew  anything  :it  all,  and  the 
influence  of  which  n.i>  imi  confined  to  Dublin  oi  to  Ireland, 

hill      \\;i>     win  l'1-w  ]i|,'     in  n  ;|,|     limk 

upon  their  meeting  there  as  om  ed-lettcr  da] »  in  the 

annals  ol    the  Society.     He  had  therefore  much  pies 
moving:  Thai    the    heartiest    thanks   ol     the    members    be 
accorded   i"   the  authorities  ol    Trinit]   I  foi    thoir 

kind  invitation  to  the  Societ]  to  use  tin  ir  Hull  and  '  ouncil 
i  li.iinli.  r  on  tins anion. 

Mr.  Norman  Tatk,  in  seconding  the I  thai  he 

regarded  the  meeting  in  Dublin  us  h  proof  ,,f  the  brotherl] 
feeling  thai   existed   between  the  two  •  English 

chemists  had  come  to  Dublin  to  grasp  in  fellowship  the  hands 
of  their  fellow  chemists  in  Ireland,  and  to  unite  in  forming 


•ng  brotherhood  to  work  in  the  great  field  of  chemical 
industry  which  could  do  so  much  for  the  benefit  of  both 
nations.  The  Trinity  College  authorities  had  greatly  assisted 
that  object  by  granting  the  use  of  their  beautiful  building, 
and  he  had  therefore  great  pleasure  in  seconding  the  motion 
si.  ably  proposed  by  the  President. 

The  motion  was  put,  and  was  carried  unanimo 

Mr.  W.  <i.  Stetpe  (Hon.  Secretary  of  the  Reception 
Committee)  then  made  some  announcements  with  respect 
to  the  arrangements  fur  the  excursions,  See.,  and  this 
concluded  the  business  of  the  meeting. 

il  photographs  of  a  large  group  of  the  members 
were  then  taken  in  the  grounds  of  the  College,  after  which 
at  the  i j i n  itation  of  the  Reception  <  Committee,  a  large  party 
of  the  members  partook  of  a  substantial,  and  indeed  sump- 
tuous, luncheon  in  the  "Antienl  Concert  Boom,1 
Brunswick  Street.  In  the  unavoidable  absence  of  the  Lord 
Mayor,  Sir  Henry  Cochrane,  Deput]  Lieutenant,  presided, 
being  Bupportedb]  the  President  and  Mrs.  Rider  Cook  and 
sir  Charles  ( !ameron,  theCit]  Analyst,  on  the  right,  and  by 
Mr.  Tyrer  and  Dr.  Valentine  Ball  on  the  left.  After  justice 
1 1  nl  been  dm  a-  to  the  meal,  the  enjoyment  of  which  wi 
siderabl]  enhanced  by  an  artistic  performance  of  Irish  airs 
by  Mr.  John  O'Donnell's  orchestral  hand — 

Mr   W.  G.  Strype   gave   s i    further   information   with 

respect  to  the  excursions  to  be  madethatdaj  in  a  humorous 
speech,  which  evoked  frequent  applause. 

The  President  sji,|  that,  notwithstanding  Mr.  Strypc's 
efforts  t"  prevenl  him,  he  did  nol  intt  ml  to  be  deprived  of 
the  pleasure  "i  proposing  the  health  of  the  Reception  t  !om 
mittee,  coupled  with  the  name  of  Sir  Henrj  Cochrane,  who 
bad  -"  kindl]  presided  over  the  luncheon.  E  J « -  was  sure 
that  his  friends  would  be  disappointed  if  thai  toast  were  nol 

given. 

The  tuast  was  enthusiastically    drunk  with  three  times 

three,  to  which,  al  the  invitati I  Mr.  Tyrer,  heart]  cheers 

were  added  For  Mr.  Strype,  Mr.  Boyd,  and  Mr.  Wilson. 

sir  1 1 . 1 1 1  \  Cochrane  briefly  responded,  and  the  company 
then  separated  to  take  pan  in — 

Tin:    Ext  lltstONB. 

A    portion   of   the   members   proceeded  b]    steamer,   in 

of  Dr.  Haughton  and  Mr.  Wesley  Wilson,  t"  inspect 

the  Baj  of  Dublin,  while  others,  t,»  the  number  of  about  To. 

lei  the  guidance  of  Mr.  s.  P.  Boyd,  lefl  Westland  Ron 

b]  special  train  for  Dalkey,  and  thence  proceeded  h\  car  t., 
the    Victoria   Park,   Killiney.     Unfortunately,  the  ■ 

was  nol  propiti ,  as  then  was  nun,-  than  a  suspit 

rain,  with  a  dull  leaden  sky.  i  udcr  these  circumstances, 
tin-  view,  which  includes  tin-  lovclj  Ba]  "i  Killiney,  was 
een  to  its  best  advantage.  The  party  then  walked  t" 
Killiney,  the  seal  of  Mr.  Samuel  Boyd,  J. P.,  who 
had  must  kindly  invited  the  members  t"  pass  through  his 
grounds.  Afti  r  examining  the  rare  sub-tropical  Bhrubs  and 
ferns  with  which  tin-  gard  d,  among  which  were  to 

be  I d  palm-  an  1    tn,     urns    rarely  seen    growing    in    tile 

open  air  in  this  country,  the  \isitors  partook  of  tea  and 
other  refreshments,  ami  returned  to  Dublin  by  the  train 
from  Killiney  at  5.3S. 

Till     (   u\\  I  B8AZION1  . 

In   the  evening  the  members  attended  a   conversazione 

given,   by   permissii t  tin-  I. "ids  of  tin-  Committee  of 

Council  on  Education,  in  tin'  rooms  of  the  Science  and  An 

Museum,  Kildarc   Street      \   large  number  of  ladies  and 

gentlemen  attended,  and  were  received  bj  the  land  Mayor 

and  Lad]   Mayoress,  Mi--  Meade,  ami  Dr.  Valentine   Ball, 

tin   ol   tl»    Science   ami    Art    Museum.     Among 

those    present     were    tin'    President    of    tin-   Societ] 

Mi-,   i. ..il..    Professot   -l     Emerson  Reynolds,  the  Bev.  Dr. 

on,    Sii     Robert    Ball     (the    Astronomer     Royal), 

Mi    i  l  iu.1,1   Guinness,    Mr.    Reginald    dimness.  Professor 

Tichborne,   Mr.  Norman  Tate,    Mr.  T.  Tyrer,  Mr.  B.  E.  If. 

is,     Mr.   John   spill, i.    Sir    Nath.   Staples,    Kan.. 

hi    W,  L.Dudley,  Sir  Chas.  Cameron,  and  representative) 

nl  tlir  lank  and  fashion  of  Dublin  and  the  vicinity. 
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The  Central  Hall,  the  Rotunda,  and  the  various  rooms 
containing  the  art  treasures  of  the  Institution  were  brilliantly 
lighted  by  electricity  ;  and  the  visitors,  aided  by  programmes 
indicating  the  disposition  of  the  various  collections  of  relics, 
models,  statuary,  &c,  &c,  found  no  difficulty  in  passing  a 
thoroughly  pleasant  evening.  By  the  kind  permission  of 
Lieut. -Col.  Courtenay  and  the  officers,  the  band  of  the 
Royal  Sussex:  Hegiment  was  in  attendance  iu  the  gallery  of 
the  central  court,  and  gave  an  admirable  performance  of 
both  instrumental  and  vocal  music.  The  comfort  of  the 
guests  was  amply  provided  for  in  every  way,  seats  and 
lounges  being  distributed  throughout  the  building,  and  light 
refreshments  being  provided.  The  whole  of  the  arrange- 
ments for  the  evening's  entertainment  were  admirably 
carried  out  by  Mr.  W.  G.  Strype  and  Mr.  S.  P.  Boyd,  the 
honorary  secretaries  of  the  Reception  Committee,  and  by 
Mr.  E.  A.  Werner,  F.C.S.  The  company  broke  up  about 
11  o'clock,  the  general  opinion  being  that  the  reception  had 
been  one  of  the  most  enjoyable  that  they  had  experienced 
iu  connection  with  the  meetings  of  the  Society. 


SECOND  DAY. 
Visit  to  the  Inchicore  Railway   Wokks. 

On  Thursday  morning  a  party  visited  the  extensive 
workshops  of  the  Great  Southern  and  Western  Railway  at 
Inchicore. 

These  works  have  been  in  operation  since  the  early  part 
of  1846  previous  to  the  line  being  opened  tor  traffic  on  4th 
August  of  that  year.  They  have  since  been  steadily 
increasing  in  size,  until  they  now  cover  an  area  of  52  acres, 
upon  which  stand  about  eight  acres  of  shop  buildings.  Tn 
1S47  the  number  of  men  employed  was  250  ;  there  are  now 
between  1,200  and  1,300.  All  the  rolling-stock  has  for  a 
considerable  time  been  entirely  constructed  and  repaired 
at  these  works;  and  in  addition  tin'  various  articles,  such  as 
lamps,  barrows,  &c,  required  for  traffic  anil  other  purposes 
of  the  railway,  are  made  and  kept  in  repair.  The  rolling- 
stock  consists  of  178  engines,  530  passenger  vehicles,  and 
3,820  waggons  In  the  boiler  shop  steel  is  used  for  the 
manufacture  of  locomotive  boilers,  ami  hydraulic  riveting  is 
employed  as  tar  as  possible. 

There  are  two  erecting  shops,  one  286  ft.  long  and  50  ft. 
wide,  with  1G  pits  ;  the  other  is  326  ft.  long  and  50  ft.  wide, 
with-  19  pits.  The  shops  are  provided  with  rope-driven 
gantries,  and  are  divided  by  a  traverser  serving  all  roads  in 
both  ~hnps;  the  traverser  is  driven  by  wire  rope.  On  one 
side  of  the  newest  portion  of  the  erecting  shop,  built  in 
1S83,  are  the  coppersmiths'  shop  and  testing  room  ;  and  at 
right  angles  to  the  erecting  shops  f;  the  machine  and  fitting 
shop,  about  324  ft.  long  by  50  wide. 

By  the  courtesy  of  Mr.  H.  A.  Ivatt,  locomotive  engineer 
of  the  Company,  a  splendid  saloon  carriage  was  placed  at 
the  service  of  the  visitors,  who  at  10.30  left  the  Kings- 
bridge  terminus,  and  shortly  afterwards  reached  Inchicore. 
The  party,  on  arriving  at  the  works,  were  first  conducted 
through  "the  paint  shop,  where  carriages,  engines,  and 
tenders  were  being  painted.  They  next  visited  the  trim- 
ming shop,  where  the  carriages  were  upholstered.  The 
foundry,  which  supplies  all  the  iron  and  brass  eastings 
required  in  the  shops,  as  well  as  castings  for  signal  and  other 
work  for  the  permanent-way,  was  a  very  interesting  section, 
and  there  locomotive  cylinders  were  cast  double,  and  axle- 
boxes,  buffer-sockets,  slide-valves,  &c„  were  machine 
moulded.  The  locomotive  smithy  is  282  ft.  long  and  50  ft. 
wide,  and  contains  37  fires.  Much  of  the  work  is  done  by 
Stamping  and  welding  under  the  steam  hammer.  Adjoining 
is  tin'  forge,  which  contains  two  Siemens  gas  furnaces  and 
a  50-ewt.  hammer.  The  boiler  shop,  the  saw  mill  and 
joinery,  the  carriage  and  waggon,  and  other  shops  were  all 
visited,  and  the  inspection  of  the  work  carried  on  in  them 
was  regarded  with  the  greatest  interest.  Iu  one  department 
a  small  bogie  tank-engine,  about  32  tons  in  weight,  was 
lifted  off  the  rails,  and  raised  a  height  of  10  or  12  ft.  This 
was  done  by  a  travelling  crane.  The  lifting  and  moving  of 
such  an  enormous  weight  afforded  evidence  of  the  power 
employed  iu  those  great  workshops.  The  travelling  crane 
was  invented  by  Mr.  Kamsbottom,  on  whom  a  few  years 


ago  Trinity  College  conferred  the  honorary  degree  of 
Master  of  Engineering.  Mr.  Kamsbottom  was  succeeded 
at  Crewe  by  another  eminent  engineer,  -Mr.  Frank  Webb, 
under  whom  Mr.  Ivatt  completed  his  education  as  an 
engineer,  and  qualified  himself  to  become  head  of  one  of  the 
greatest  engineering  establishments  in  the  United  Kingdom. 
Mr.  Ivatt  conducted  the  visitors  to  the  erecting  shops,  and 
also  showed  them  the  fire  engine  department,  which  was 
a  model  of  order  and  neatness.  The  Rev.  Dr.  Haughton 
observed  with  respect  to  it,  "  The  perfection  of  a  thing 
like  this  is  to  have  everything  right,  though  the  misfortune 
of  having  to  use  it  may  never  occur."  The  visitors  were 
gicath  pleased  at  having  been  afforded  the  opportunity  of 
seeing  the  splendid  and  interesting  work  carried  on  in  those 
great  shops,  and,  after  thanking  .Mr.  Ivatt  for  his  courtesy, 
returned  to  Kingshridge  in  the  saloon  carriage  in  which  they 
proceeded  to  Inchicore. 

Messrs.  John  Power  and  Son. 

Another  party  went  to  Messrs.  John  Power  and  Son's 
distillery  in  John's  Lane,  where  they  were  received  by 
Mr.  J.  Talbot  Power,  who,  assisted  by  several  members  of 
the  staff,  conducted  the  visitors  over  the  establishment. 
Unfortunately  the  "  long  vacation,"  common  to  distilleries 
in  the  summer  months,  had  already  commenced,  but  Mr. 
Power  and  hi*,  able  coadjutors  did  their  utmost  to  render 
the  visit  as  instructive  as  possible  by  giving  the  fullest 
information  on  all  points  of  interest.  The  first  and  most 
striking  feature  was  the  perfect  cleanliness,  brightness,  and 
good  order  prevailing  in  every  department,  and  at  first 
sight  almost  conveying  the  impression  that  the  various 
apparatus  had  not  yet  been  put  into  practical  operation. 
This  was  actually  the  case,  we  believe,  as  regards  the  first 
department  entered,  a  handsome  and  roomy  structure 
designed  for  use  as  a  smithy,  fitting,  turning,  and  carpenter- 
ing shops.  Passing  on,  the  corn  stores,  cleansing  machines, 
new  horizontal  engines,  and  the  malt  kilns  were  severally 
inspected,  and  then  the  attention  of  the  visitors  was  directed 
to  the  mill-room,  in  which  were  seen  the  huge  stones  and 
rollers  employed  for  crushing  and  grinding  the  corn,  and 
capable  of  so  treating  a  quantity  of  grain  equivalent  to 
1,500  barrels  per  day.  Considerable  interest  was  shown  in 
the  gearing  for  distributing  engine  power  to  the  various 
pairs  of  stones  and  rollers,  and  the  use  of  ropes  in  lieu  of 
driving  belts,  every  department  being  able  to  signal  power 
on  or  off  by  means  of  electric  bells.  Crossing  to  another 
portion  of  the  distillery,  the  party  was  conducted  to  a 
perforated  iron  floor  above  the  brewhouse,  from  which  they 
obtained  a  bird's-eye  view  of  the  two  gigantic  mash-tuns, 
each  33  ft.  in  diameter  and  7j  ft.  deep,  and  which,  working 
alternately  night  and  day,  are  capable  of  mashing  1,000 
barrels  per  diem.  Passing  on,  and  noting  en  route  the 
metal  underbacks  for  receiving  the  wort  from  the  mashing 
tuns,  the  powerful  compound  condensing  steel  beam  engine, 
the  37  ft.  steel  boilers,  the  four  coppers  for  boiling  water 
and  wort,  and  the  system  of  refrigerators,  the  visitors 
arrived  at  the  still-house,  a  building  containing  six  of  the 
largest  pot  stills  iu  existence.  From  there  an  ascent  was 
made  to  the  gangway,  from  which  a  view  could  be  obtained 
of  three  immense  wrought-irou  "  worm  tubs  "  fitted  with 
copper  coils  of  continuously  diminishing  section.  From 
there  the  course  lav  through  the  sampling  and  filling 
rooms,  and  by  means  of  a  hydraulic  lift  worked  by  waste 
hot  water  from  the  worm  tubs,  to  the  bonded  stores  below. 
Passing  again  into  daylight,  and  after  admiring  the  small 
but  beautifully  fitted  stables,  the  cooperage,  the  fire  brigade 
shed,  ami  last,  but  not  least,  the  horses  paraded  with  drivers 
and  trollies,  the  visitors  were  received  by  Mr.  Power  in  the 
counting  house,  where  the  finished  product  of  the  firm  was 
submitted  for  approval.  Here  the  President  thanked  Mr. 
Power  for  his  kind  and  courteous  reception  of  the  members, 
and  Mr.  Power  briefly  replied. 

MKSSRS.    Gl'INXESS,    SOX,    1XD    Co.,     LIMITED. 

The  visit  to  Messrs.  Guinness's  great  brewery  was 
arranged  and  carried  out  in  the  most  effective  manner. 
On  arriving  at  the  establishment  at  St.  James's  Gate,  the 
visitors  were  received  by  Mr.  Claude  Guinness.     Each  one 
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then  received  a  tastefully  bound  description  of  the  brewery, 
a  card  giving  a  general  idea  of  the  course  to  be  followed 
during  tl«'  visit,  and  a  second  card  with  a  number  corre- 
sponding I"  that  borne  by  the  guide  of  the  party  to  which 
be  was  for  the  time  attached.  Some  l"  or  12  gentlemen, 
each  intimately  acquainted  with  the  establishment  and  its 
operations,  acted  as  guides,  and  the  i  isitors  were  appoi 
among  them  in  parti.-  of  from  [0  to  15,  the  whole  ol  the 
arrangement*,  however,  being  under  the  personal  sup* 
..i  Mr.  w  w  Wilson  Passing  through  the  general  offices 
into  and  across  the  space  between  the  old  and  new  breweries, 

the  visitors  wen »n  in  a  position  to  form  a  rough  idea  of 

the  la-t  proportions  of  this  historic  concern.  \  map  was 
supplied  to  enable  one   to  grasp  the  general   plan  of  the 

the  tunnel   c lecting   the   higher   with   the  lower 

portion  of  tin-  premises,  and  the  miniature  trains  rapidly 

conveying  men  and  material  from  part   to  another,  all 

to  produce  the  impression  that  one  was  passing 
through  a  busy  town  rather  than  the  premises  ■■!  a  private 
linn.  As  affor  ling  some  indication  of  the  gigantic  business 
of  the  Company,  it  was  mentioned  thai  the  works  cover  an 
area  of  about  40  acres,  afford  constant  employment  to  about 
men  and  150  horses,  besides  a  great  many  more 
hired  from  outside  contractors.  The  average  brewing  is 
about  3,000  barrels  per  day,  and  the  Excise  duty  ■ 
i   10, /  per  nth. 

Passing  through  the  engine  room  ami  malt-receiving  room 

iln    visitors   baited   in   the   mill  room  and    inspected  the 

itus  for  taking  out  foreign  matter  from  the  malt  and 

automaticall]    feeding  il    in  exactlj   proper  weight   to  the 

ii  spective  mashing  tuns,  through  crushing  rollers.    I  hey  then 

followed  as  fai  as  possible  thi  'In-  mall  and  worl 

.  the  various  processes,  the  next  room  visited   being 

thai  devoted  to  a  series  of  enormous  mashing  tuns.     The 

j    contains    16  of  these,  eighl    in  each  half  of  the 

establishment,  capable  of  dealing  with  over  1,600  quarters 

of  grain  pei  day.     Having  watched  foi  a  time  the  operations 

of  mashii  g  ind  'purging,  the  paity  passed  on  to  the  coppi  re 

in  which  the  won  is   boiled  with  thi  complement  of 

Hi ti-  it    was  incidentally  mentioned  that  a  larger 

proportion  than  usual  of  Californian  Imp-  are  being  used  this 

sea in  consequence  of  the  crop  fr thai  country  being 

oi  exceptionally  good  quality.  Leai  in,r  these  huge  coppers, 
each  oi  which  has  n  capacity  of  about    600  barrels,   the 

■  ■  lay  l'\  \va\  ni   ill.'  bop  backs  oi  cleansers  to 
the  refrigerating  departn  the  system  of  cooling 

tin-  wort    hy    Lawrence's    patent    n  was    much 

admired.  Twelve  sets  of  these  were  at  work,  the  heated 
water  being  afterwards  employed  for  washing  returned  casks. 
In  tin-  connect  on  it  was  stated  that  aboul  I  01  U  hogsheads 
of  boiling  water  arc  produced  and  used  daily  without  the 
employment  ol  fui  1  directly  for  that  purpose.     Passingthen 

-   in  which  the  operat -  of  fermenting 

and  skimming  were  i ici  ding  in  various  Btagi  s,  the  visitors 

inspected  the  processes  ol  pressing  and  dry  ing  the  yeast.  In 
1 1.  -  <li  par i mi  ht  a l ii i nt  hii  ton-  ui  dried  yeast  are  produced  per 
day,  the  whole  of  which  old  to  Irish  distilleries  or 
used  in  future  operations  ii  the  brewery.  Leaving  this 
department  and  inspecting  the  gigantic  fermenting  tuns 
passed  en  route,  the  visitors  arrived1  at  what  was  for  the 
them  the  scene  of  the  most  interesting  operation  of 
the  day ,  namely,  the  loom  in  which  is  carried  out  the  pi iss 

and  storing  the  waste  carbonic  uciil  referred  to 
l.\  several  speakers  at  the  Annual  Meeting.  It  i-  impossible 
to  predict  to  what  proportions  this  industry  may  grow.  Tin 
idea  is  quite  new  at  present,  and  Messrs.  i  iuinni  ss's  o]  i 
lions  art  therefore  limited  to  producing  sufficient  carbonic 
a.  nl  t  i  supply  tin-  requirements  of  their  own  establishment, 
anil  such  demand  as  has  already  arisen  in  connection  with 
the  mineral  watei  manufacture     The  icid   gas    is 

collected  from  the  fermenting  tuns  i.\  means  ■•!  parachutes 
from  which  it  i-  drawn  through  pipes  to  this  department, 
where,  afti  r  passing  through  scrubls  r*  to  remove  suspended 
impurities,  il  is  liquefied  aud  t*lort-d  in  the  ordinary  steel 
cylinders.  Prom  here  the  party  went  to  the  freezing 
machines.  The  Company  employs  both  the  cthci  and 
tin-  ammonia  process  ol  freezing,  hut  only  the  former  was 
in  operation  at  the  time,  tbo  object  being  to  reduce  u 
solution  ol  •  nlcium  chloride  to  a  low  t>  mpcruturc,  and  pump 


tltis  through  pipes  traversing  the  various  departments  in 
which  it  is  required.  It  is  intended  to  replace  the  ether 
by  liquid  carbonic  acid.  After  inspecting  a  few  of  the 
enormous  oak  vats  in  the  storing  department,  of  which 
there  are  about  150,  some  of  them  of  1,700  barrel 
capacity,  the  visitors  passed  from  the  new  brewery  by 
way  of  the  stables  to  the  malt  stores.  This  is  a  gigantic 
building  beside  the  canal,  capable  of  storing  a  million 
bushels  of  malt.  It  is  about  180  ft.  hi^h,  and  is  divided 
into  a  series  ol  bins,  into  which  the  malt,  after  being 
screened,  is  conveyed  by  bands  worked  by  two  engines  of 
each  10".  b.p.,  and  consuming  only  10  t.>  12  cwt.  of  coal  per 
day.  From  the  bins  the  mall  is  discharged  as  required  into 
little  railway  waggons  for  conveyance  by  the  railway  men- 
tioned above  to  the  brewery.  We  were  informed  that  the 
srrangements  in  this  department  are  so  admirably  economical 
that  two  men  can  work  about  1,500  qrs.  of  malt  per  day. 
Messrs  Guinness  themselves   produce  about    1,200  nr-.  of 

malt,   and    in    addition    take    the    production    of   eight   enm- 

houses.  Some  of  the  visitors  proceeded  bj  train  to 
the  maltings,  a  large  and  handsome  building  of  live  Boors 
supported  on  innumerable  iron  columns,  the  three  lower 
Hours  being  devoted  to  mall  and  the  two  upper  ones  to 
barley.  Others  went  to  see  the  grain  drying.  Three 
machines  are  used     the  Passbnrg,  Millbnrn,  and   Hacking) 

each  machine  dries  about    one  ton  per  24  hours  at  a  COSl    of 

is,.   (•„/.  per  toii  of  dried  grains.    The  product  finds  no 

inarkit  ill  this  country,  but  is   eagerly  bought  up  for  i  \p'  it 

many.    Thenceavisit  was  made  to  the  cooperage,  the 

ng  operation  of  cleansing  the  casks  by    means  of 

steam   and   hot   air   being   inspected  on  the  way,     In  the 

ige  tin-  visitors  were  much  interested  in  watching  the 
rapid  manufacture,  repairing,  and  numbering  of  barrels  and 
hogsheads,  every  operation  except  that  of  drilling  being 
performed  h\  band  labour.  Passing  on  through  tl"  saw 
mill,  by  the  huge  stuns  of  timber  and  the  forwarding 
department,  thi  tilling  -bed  was  arrived  at.  and  hen-  was 
seen  in  full  swing  the  interesting  and  economical  method  by 
which  the  casks  are  rapidly  tilled  to  the  bung-hole  without 
thi  waste  of  a  spoonful  of  liquor.  It  consists  in  employing 
an  india-rubber  tube  for  filling,  a  smaller  pipe  containing  a 

glass    lube    III  in;.'     let     into     till-     near    the     hllllg-llillc.       The 

overflow  passes  back  through  thi-  smaller  pipe, and  cuisi-ts 

at  lir-t  of  air  and  "  fog  "  or  froth,  and  of  black  beer  a-  - 

as  the  cask  is  full.      Winn    tin-    latter  appears    at    the  glass. 

tube  tin1  supplj  pipe  i-  transferred  to  another  cask.     It  was 
stated  that  BO  expeditions  i-  tin'  operation  that  one  man  can 
ii!l  ion  |>un  I-  per  hour. 
This  completed  the  tour  of  the  premises,  and  the  visitors 

were    in  \t    conducted    to    a    loom    in    which    an    i  i 

I In  on    had    been    prepared    for    them.      Here   they    were 

regaled  with  both  solid  and  liquid  refreshment,  the  renowned 
"  limit  l.  "  ami  "  treble  "  -tout  ..I  the  linn  "i  course  coming 
in  for  thr  lion'-  -hare  of  attention,  but  the  mineral  waters 
produced  on  the  premises  by  the  utilisation  of  recovered 
carbonic  acid  also  received  a  considerable  amount  of  favour. 
Congratulatory  speeches  having  been  made  by  the  President 

and    other    leader-    of    the    Society,    and    responded    t"    by 

Mr.   Guinness   ami    Mr.  Wilson,  the   members   took  their 

have  bighrj  gratified  with  their  visit. 

Mi  --K-    John  Jaw  sou    tirn  Bow. 

A  i.  »  members  availed  themselves  of  tin'  kind  invitation 
of  Mr.  John  Jameson  to  inspect  hi-  famous  distillery. 
Arrived  at  How  strut,  they  were  gratified  to  find  that 
working  operations  were  going  on.  though,  as  tin-  distilling 
season  is  practically  over,  only  two  -till-  were  running, 
The  party  wen  conducted  over  the  building  by  the  Mauager, 
and  ever}  facility  was  afforded  for  seeing  ever)  detail  of  the 
one  in  tin-  tie  mosl   famous  distiller]  in   Irelnnd,  or 

indeed  ill  the  world. 

The  tour  of  the  premises  completed,  the  visitors  were 
invited  to  tin  offices,  where  samples  of  the  famous  "  seven 
years  old"  were  tested       flu    Manager  apologised  for  the 

unavoidable    ab-iliCeot     Ml.    .I.iun-on.  who,  lie    -aid.  would 

have  in  i  ti  delighted  to  have  welcomed  the  members  of  the 

Society    in  p.  i -on,  ami  Mi.   Sew  land-  In  i.  tl  v    I.  1 1  thanks 

on  the   pall  of  the  V  i-itoi-. 
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The  Garden  Party. 

A  somewhat  larger  number  on  leaving  Messrs.  Guinness's 
attended  the  garden  party  in  the  Zoological  Gardens,  which 
were  kindly  placed  at  the  disposal  of  the  Reception  Com- 
mittee by  the  Royal  Zoological  Society.  The  attendance, 
though  fashionable,  was  not  so  larg;  as  should  have  been 
attracted  to  a  gathering  of  this  kind.  The  visitors  were 
received  by  the  Committee,  and  at  once  proceeded  on  a  tour 
of  inspection  ot  the  gardens,  under  the  excellent  guidance 
of  Dr.  Valentine  Ball,  Secretary  of  the  Royal  Zoological 
Society.  No  better  opportunity  of  inspection  could  have 
been  selected,  as  the  grounds  are  at  present  al!  that  could 
be  des'red  in  regard  to  tidiness  and  order,  and  the  pleasant 
change  in  the  weather  contributed  to  no  small  extent  to  the 
favourable  appearance  of  the  gardens.  The  band  of  the 
1st  Gloucester  Regiment  played  a  choice  programme  during 
the  afternoon.  Considerable  interest  was  manifested  in  the 
various  occupants  of  the  cages — birds,  beasts,  and  fish  alike 
calling  forth  expressions  of  warm  admiration.  The  guests 
were  warm  in  their  eulogies  of  the  carniuora,  especially 
those  born  and  reared  in  the  gardens.  Refreshments  were 
then  served,  and  the  members  went  away  expressing  them- 
selves well  pleased  with  their  visit. 

The  Annual  Dinner. 

The  Annual  Dinner  of  the  Society  was  celebrated  on 
Thursday  evening,  9th  July,  in  the  Town  Hall,  Kingstown, 
which  had  been  tastefully  decorated  for  the  occasion  by  the 
proprietor  of  the  Marine  Hotel,  in  whose  hands  the  arrange- 
ments for  the  banquet  were  placed.  About  150  members 
and  friends  sat  down.  The  President,  Mr.  E.  Rider  Cook, 
presided  at  the  high  table,  being  supported  on  the  right 
by  the  Right  Hon.  the  Lord  Mayor  of  Dublin,  Professor 
Fitzgerald,'  Sir  Nathaniel  Staples,  Mr.  Hugh  Moore, 
Dr.  Carte,  Mr.  J.  Talbot  Power,  and  Sir  Charles  Cameron, 
and  on  the  left  by  Professor  Emerson  Reynolds,  Sir  Henry 
Cochrane,  Dr.  Finney,  President  of  the  Royal  College  of 
Physicians,  Mr.  H.  Gray  Croly,  President  of  the  Royal 
College  of  Surgeons,  Mr.  S  Boyd,  Mr.  J.  M'Sheehy,  and 
Mr.  W.  Anderson.  The  spur  tables  were  presided  over  by 
Mr.  T.  Tyrer,  Mr.  S.  H.  Johnson,  and  Mr.  Vereker. 

Dinner  having  been  partaken  of : 

The  President  proposed  the  first  toast—"  The  Queen  " — 
in  a  few  felicitous  words.  This  having  been  honoured 
with  three  times  three — 

The  President  proposed  "  The  Reception  Committee  and 
Honorary  Officers."  This  toast,  he  said,  caused  him  con- 
siderable difficulty,  not  because  there  was  nothing  to  be  said 
in  the  way  of  commendation,  but  because  there  was  so 
much  to  be  said  that  he  felt  incapable  of  adequately 
performing  the  duty.  As  he  had  already  stated,  the  Society 
was  present  in  Dublin  for  the  first  time,  not  in  the  ordinary 
way  by  the  invitation  of  one  of  its  local  Sections,  but  by  the 
invitation  of  a  Reception  Committee  consisting  largely  of 
gentlemen  outside  their  own  body,  who  had  gathered  them- 
selves together  for  the  purpose,  had  sent  the  invitation,  and 
had  hacked  up  that  invitation  in  a  way  which  it  was  impos- 
sible to  describe  other  than  by  saying  that  it  was  the  best 
possible  way  in  which  it  could  have  been  done.  He  hoped 
therefote  that  this  particular  toast  would  be  drunk,  not  in  a 
formal  manner,  but  with  the  Irish  enthusiasm  befitting  such 
a  toast  on  that  hospitable  Irish  soil.  He  had  had  the 
opportunity  during  the  day  of  talking  to  a  great  many 
members  of  the  Society,  and  he  had  met  with  but  one 
opinion,  and  that  was  that  the  hospitality  which  had  been 
offered  to  them  in  the  city  of  Dublin  was  almost  un- 
exampled. If  they  could  put  themselves  in  the  position  of 
one  body  instead  of  being  a  number  of  separate  individuals, 
they  might  imagine  themselves  to  be  the  German  Emperor 
come  over  to  visit  the  country,  for  they  had  certainly  met 
with  a  right  royal  reception.  Without  wishing  to  make  any 
comparison  between  the  way  they  had  been  received  there 
and  at  other  places,  all  he  coulil  say  was  that  if  that  was 
the  way  in  which  Irishmen  were  in  the  habit  of  receiving 
societies,  he  hoped  that  it  would  not  be  long  before  another 
invitation  came,  say  from  Cork,  Belfast,  or  some  other  Irish 
city.     With  regard   to   the  second   part  of  the  toast,  the 


Honorary  Officers,  he  wished  to  point  out  that  such  perfect 
organisation  as  they  had  seen  during  the  meeting  was  not 
attained  by  hazard  or  chance.  It  was  the  result  of  sheer 
hard  work,  and  that  hard  work  had  been  done  by  gentlemen 
who  had  given  their  time  and  labour  voluntarily.  Even 
hard  work  would  not  have  been  sufficient  by  itself;  behind 
it  there  must  have  been  hearty  enthusiasm  to  have  enabled 
them  to  carry  out  every  detail  of  the  arrangements  in  so 
perfect  a  manner.  They  had  had  perfect  organisation  and 
prodigious  labour  on  the  part  of  the  honorary  officers,  and 
in  addition —if  he  might  judge  of  the  members'  feelings  by 
his  own — there  had  been  an  amount  of  personal  geniality 
on  every  occasion  which  had  made  them  feel  that  they  were 
regarded  as  old  friends.  Personally,  he  could  only  hope 
that  an  opportunity  would  be  afforded  him  next  year  of 
returning  some  of  the  kindness  he  had  experienced  from 
those  gentlemen.  He  was  sure  that  the  whole  of  the 
visitors  would  join  with  him  upstanding  to  drink  with  all 
enthusiasm  the  toast  he  had  the  honour  to  propose,  coupled 
with  the  names  of  the  Right  Hon.  the  Lord  Mayor,  Messrs. 
S.  P.  Boyd,  W.  (i.  Strype,  and  W.  W.  Wilson. 

The  toast  having  been  enthusiastically  drunk  with  musical 
honours — 

The  Rt.  Hon.  The  Lord  Mayor  said  that  he  had 
much  pleasure  in  thanking  the  member;  on  the  part  of  the 
Reception  Committee  for  the  very  kind  way  in  which  the 
President  had  spoken  of  their  puny  efforts  to  entertain  the 
Society.  They  had  felt  that  they  had  very  little  indeed 
to  show  the  members  of  such  a  Society,  representing  the 
vast  chemical  industries  of  England  and  Scotland.  But 
they  felt  that  there  were  some  industries  in  their  little  city 
of  Dublin  which,  although  they  could  not  strictly  be  called 
chemical,  were  nevertheless  industries  with  which  chemistry 
had  a  great  deal  to  do,  and  which  were  regarded  by  Irish- 
men with  considerable  pride.  The  members  of  the  Society 
had  visited  that  day  some  establishments  which  Dublin 
was  proud  of.  He  referred  firstly  to  Messrs.  Guinness's 
brewery,  and  he  was  sure  that  those  gentlemen  who  had 
visited  that  place  must  have  been  gratified  by  the  way  in 
which  it  was  organised  and  carried  on,  and  especially  by 
the  application  of  means  for  reducing  labour  and  by  the 
introduction  of  the  latest  discoveries  in  science  connected 
with  the  industry  there  pursued.  They  had  also  seen 
the  distillery  of  his  friend  Mr.  Talbot  Power,  and  he  felt 
sure  that  those  who  had  been  through  that  establishment 
would  admit  that  it  was  an  example  of  an  Irish  manufactory, 
the  machinery,  appliances,  and  order  of  which  was 
deserving  of  nothing  but  admiration.  The  members  had 
probably  seen  larger  works  in  England  or  Scotland,  and  he 
only  pointed  to  these  as  instances  of  what  could  be  done  in 
a  small  country.  He  hoped,  too,  that  the  visitors  had 
found  some  things  to  interest  them  in  the  city  itself ;  at  any 
rate,  he  thought  they  would  admit  that  an  attempt  had 
been  made  to  amuse  them.  On  the  part  of  the  city  of 
Dublin  he  could  assure  the  Society  of  a  hearty  welcome  on 
any  future  occasion. 

Mr.  S.  P.  Boyd  said  that  he  considered  it  one  of  the 
greatest  privileges  that  had  fallen  to  his  lot  to  be  permitted 
to  take  part  in  the  work  of  the  Reception  Committee.  The 
visitors  had  already  seen  some  of  the  natural  beauties  of 
the  place,  and  he  hoped  that  they  would  see  more  on  the 
morrow.  But  he  wanted  them  to  do  something  in  return 
for  the  small  amount  of  hospitality  which  it  had  been  their 
privilege  to  extend  to  the  Society.  He  wanted  them  to  do 
their  utmost  to  help  Ireland  through  her  greatest  difficulty 
— the  development  of  the  natural  resources  of  the  country 
and  the  employment  of  the  people.  It  might  be  the 
opinion  in  England  that  capital  could  not  be  safely 
invested  in  Ireland  ;  but  that  opinion  was  not  well-founded, 
and  it  was  a  matter  which  he  hoped  gentlemen  who  were 
largely  interested  in  industries  would  take  into  consideration. 
Ireland  was  a  splendid  field  for  the  development  of 
industries.  It  possessed  great  natural  resources,  and  all 
that  was  wanted  was  capital  and  enterprise  to  develop 
them.  Irishmen  were  divided  on  many  points,  but  they 
were  united  on  one ;  they  loved  their  native  country. 
They  believed  that  their  country  had  a  great  future  before 
it,  and  he  hoped  that  gentlemen  then  present  would  assist 
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them  in  some  measure  in  attaining  that  future.  English 
capitalists  were  disposed  to  -end  tin  ir  savings  to  Africa  and 
other  far-off  district-  instead  of  looking,  as  he  thought  they 
should  do,  nearer  home;  and  of  the  fields  for  enterprise 
near  home  Ireland  best  deserved  theii  attention. 

Mr.  W.   G.   Stbtpi     (who   was   unfortunately  ai  times 
dible)  thanked  the  President  for  the  very  land  way  in 
which  he  bad  spoken  "t  the  work  of  the  Reception   Com- 
mittee.    Thai  committee  was  not  only  mixed  in  characti  i 
bnt  large  in   number,  consisting  of   about    1l'i>   memh 

matelythe}  badonrj  one  chairman,  bnt  then  they  had 
15  vice-chairmen, two  , anda  treasurer.  Mr.  Strype 

then  proceeded  to  give  a  most  amusing  description  of  the 
proceedings  of  the  committee,  Bhowing  bow  il  bad  found 
itself  unable  to  get  on  with  business  as  a  whole,  with  tin- 
15  vice-chairmen  all  anxious  to  take  tin-  place  of  the  chair- 
man; liciw  it  bad  then  divided  itself  into  sub-committees, 
bow  the  Paper  <  lommittee  bad  thought  it  absolutely  m 
-arv  t"  provide  black-bordered  paper  and  envelopes  for  the 
use  of  the  visitors;  how  the  Weather  Committee  had 
the  Rev.  Dr.  Haughton  it-  chairman,  as  being 
the  highest  authority  in  Ireland  on  that  Bubject,  and  the 
only  man  likely  to  have  any  influence  with  the  clerk  of 
the  Weather;  how  ;i  little  delay  had  occurred  in  making  the 
preliminary  arrangements,  in  consequence  of  which  it  was 
found  that  a  rainfall  ol  '0097  bad  been  fixed  for  the  daj  of 
the  annual  meeting; 'how  tb   I  ;  the  Weather  insisted 

on  having  thai  amount  of  moisture  down  somehow;  and 
how  lit.  Haughton,  by  skilful  diplomacy, had  managed  to 
make  the  rainfall  occur  at  the  time  when  the  one  excursion 
parly  was  safe  down  in  the  cabin  sampling  the  supplies  of 
the  Cigai  <  ommittee,  and  the  other  part]  was  well  under 
the  protection  of  Mr.  Boyd. 

In  the  jli-.  nir  ol  Mi.  W.  W.  Wilson,  the  treasurer  of 
the  Reception  •  ommittee,  the  President  called  upon  sir 
( Ibarles  <  iameron  t"  respond  on  hie  behalf. 

Sir  t  ii  itii-  (  on  bom  -aid  thai  he  need  hardly  explain  to 
an  audieni  men,  all  of  whom  possessed  more  or 

less  scientific  know  ledge,  how  necessary  it  was  to  the  comfort 
and  happiness  of  any  our  who  bad  just  eaten  ;i  good  dinner 
accompanied  by  ^o<<<\  wine,  thai  the  whole  stream  of 
nervous  energy  Bhould  1"'  allowed  to  run  steadily  and 
uninterruptedly  in  the  channels  of  digestion  and  absorption. 
II,.  had  been  in  thai  happy  position  thai  evening,  until  he 
was  suddenly  informed  by  lii-  Friend  Mr.  Strype,  the 
icral  ol  all  theii  arrangements,  thai  Mr.  Wilson  was 
unable  to  1"'  present,  and  that  be  would  have  to  take  hi- 
plaee.     Thai  announcement  bad  Beriously  interfered  with 

the  pn --  of  the  conversion  ol  pepl b  into  parapeptones 

which  bad  been  going'on  bo  nicerj  before  ;  and  he  therefore 
:t|.i .  re  them  an  imperfectly  nourished  man,  utterly 

incapable  of  making  such  a  speech  as  he  would  have  made 
if  hi-  friend  had  not  deferred  to  the  last  momenl  lii-  decision 
not    to  come,     sir  Charles  then   pro  scuss  in  n 

humorous  manner  the  probable  causes  of  Mr.  Wilson's 
absence;  and  concluded  by  Baying  thai  while  all  the 
members  of  the  lieception  Committee  had  worked  bard, 
bad  done"moreot  better  work  than  their  Honorary  Treasurer, 
Mr.  Wilson.  He  was  sure  thai  all  the  members  would  join 
with  li i in  m  deeply  regretting  thai  their  friend  was  nol  able 
to  be  presi  nt,  and  in  thanking  thi  Presidi  nl  and  the  guests 
foi  the  n  rj  kind  waj  in  which  lii-  name  had  been  received. 

The  toasl  having  been  pledged  with  great  enthusiasm — 

J,     I.mii;-i.n     Uiin -     proposed     "The 

iety."  In  doing  so,  he  said  thai  there  had  been  so  manj 
humorous  speeches  thai  anyone  who  had  to  follow  with  a 
more  -rriou-  -it  of  observations  v\;i-  placed  in  :t  greal 
difficulty,  one  of  lii-  disadvantages  being  that  he  musl  nol 
even  attempt  to  be  amusing  if  he  could  i  while  be  personally 
was  on  the  other  horn  of  the  dilemma,  thai  he  could  no'  be 
hmiii  if  he  would.  SirCharlcsl  ameron  had  provided  him 
with  one  observation  by  describing  the  effects  on  lii-  diges. 
tion  of  being  called  < ■  i» >i ■  i"  address  thai  greal  meeting 
within    a   few   minutes.      He   would    ask  them,    then,   to 

endeavour  to  igine  tl iditionofanj  person  who,  like 

himself,  had  known  for  at  least  three  hours  thai  hi    ".>- 
ired  t"  perform  a  similar  function.    The  t".i-t  which 


was  entrusted  to  him  was  being  given  for  the  first  time  in 
that  noble  land  of  tln-ir- :  lnit  he  hoped  it  was  not  the  last 
time  it  would  be  proposed.      Thai  toasl  was  the  continued 
ierity   of   the    Societ;  I  hemical    Industry.      The 

history  of  that  Society  illustrated  in  ;i  most  exceptional 
way  the  truth  of  tb  menl  thai  "  I  niiy  i-  Btrength." 

He  iliil  nol   refer  to  that  lower  kind  of  unity — very  real, 
rtheles — which  arose  out  of  self-interest,  but  to  thai 
i  class  of  unity  which  was  based  on  the  desire  of  nun 
to    asi  gether   for    the   promotion   ol    the   genera] 

welfare.  Still  he  mifrlit  refer  to  that  form  of  unity  of  which 
lie  had  spoken  in  the  iir-t  instance,  and  which  he  had 
ventured  to  call  a  lower  class  of  unity,  as  it  really  was  from 
a  theoretical  standpoint  He  might  -peak  of  thai  Society 
as  including  all  the  interests  represented  by  that  great 
chemical  union  which  dealt  with  the  enormous  capital  of 
eight  million-  thai  bad  been  so  freely  subscribed  in  these 
countries.  He  might  -peak  of  that  greater  union  repre- 
sented by  the  Society,  which  was  outside  the  alkali  union 
and  whose  interests  amounted  t"  many  times  eight  million-. 
He  would  perhaps  not  be  exceeding  bis  duty  if  he  referred 
to  that  higher  union  -till  which  existed  in  that  Society 
between  the  men  whose  aim  in  life  was  simply  to  extend  the 
bounds  of  human  knowledge  and  those  who  sought  to  apprj 
Buch  knowledge  for  the  benefit  of  the  race.  He  would  be 
unworthy  even  at  a  distance  to  follow  in  the  footsteps  ol 
excellent  friend,  the  pn  -■  al  Pi  esident,  if  he  <!i'l  not  recognise 
that  the  members  of  tb     S  required  the  stimulus  which 

those  who  were  engaged  in  the  pursuit  of  pur.'  science 
could  give  them  in  the  development  of  the  important  indus- 
tries with  which  they  «eie.  and  that  further  they 
who  were  engaged  in  the  pursuit  of  ]  ived 
from  those  who  applied  their  researches  the  mosl  important 
stimuli  to  further  exertion-.  Thi-  \\n-  a  tempting  theme  on 
which  to  enlarge,  bul  he  dan  not  pursue  it.  a-  he  was 
oppres-eil  by  the  knowledge  that  an  express  train  would 
shortly  he  in  waiting  for  them.  However,  nothing  could 
prevent  that  meeting,  and  especially  the  Irish  portion  of  it, 
from  wishing  to  the  Society  the  highest  and  most  prolonged 
prosperity,  and  an  extension  of  it-  present  membership 
of  2,700  to  one  many  times  that  number.  He  therefore 
confidently  asked  the  company  to  join  him  in  drinking  to 
the  prosperity  of  the  Society,  and,  if  he  mighl  be  permitted 
to  add  it,  to  the  prosperity  of  those  who  had  been  concerned 
in  developing  it-  greatness, 

The  toa-t  having  been  dulj  1 arcd — 

The    1'i.i-m  i,  i    said,  in    response,  that  he  rose  to  dis- 
charge  the   duty   of    a    moribund   president    in   returning 
thanks    for    the    kind    way    ;u    which    the    toa-t    had    1"  •  i. 
proposed  ami  received,     A  great  deal  had  been  said  uboul 
i iot.,  ami  he  would  ask  them  to  imagine  hi-  condition 

after  abstaining  fi beer  for  ten  years  when  he  told  them 

that    he   had   been   induced   that    day  to  imbibe   some  of 

GuinneSS's  StOUt.  What  tin  ultimate  re-lllt  might  he  he 
knew  not  ;  hut  at  present  he  was  hound  to  confess  that  he 
found  noli  lie  thanked  pi.  Reynolds 

heartily  for  the  waj  in  which   In    had  proposed  the   toast, 
lie  did  not  intend  to  he  modest  on  behalf  of  thi 
for  he  believed  that  it  deserved  all  their  good  wishes.     In 
returning  thank-,  he  wished  i"  ,  xplain  thai  was 

not  the  Chemical  Society.  That  Society  was  intended  for 
tin'  advancement  of  the  abstract  science  of  chemistry,  and 
and  glorious  work  had  it  done.  The  Society  of 
Chemical  Industry  did  not  grant  letters  for  people  to  use; 
that  was  done  h\  the  Institute  of  Chemistry,  which  body  he 
hoped  would  booh  i»  recognised  throughout  the  length  and 
breadth   of  the   land   a-   tl  which   was   t"  give 

weight  and  authority  ti  riven  in  courts 

of  law.     He  did  not  believe  in  people  putting  S.C.I.  s 
their   name-    in    order    to  ,;,■_■    out    ol    it.     The 

\  ai !  ai  combining  those  who  possessed  a  know- 
ledge "f  ah-n  with  those  "ho  had  the  quite 
distinct  power  of  applying  scientific  principles  on  a  man  i- 
Thcrcforc  thej  "anted  to  Dumber  amongsl 
their  members  not  onlj  chemists  bul  manufacturers  who 
.ppliol  chemistrj  I"  their  manufacture-.  They  did  not 
■,  -i     or   qualification  :     all    tiny   required 

that     a  man    should    recognise   that    eheini-tt\     "a-    a 
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help  to  the  manufacturer.  In  the  great  contest  that  was 
going  on  between  the  naiions  of  the  world,  those  manu- 
facturers who  availed  themselves  of  the  principles  of 
chemistry  and  physios  would  necessarily  be  the  better  able 
to  hold  their  own  against  competitors.  Just  as  by  means  of 
railways,  telegraphs,  aud  telephones  countries  were  being 
brought  closer  and  closer  together  and  the  markets  of  the 
world,coneentrated  into  one  huge  one,  so  they  wanted  to  see 
the  manufacturers  of  the  United  Kingdom  in  possession  of 
every  advantage  that  would  enable  them  to  hold  their 
own  in  friendly  if  not  in  bitter  competition  with  other 
nations.  Then-fore  he  asked  everybody  in  Dublin  and  in 
Ireland  whose  interests  were  such  that  chemistry  could  help 
him,  to  join  the  Society,  and  he  should  be  very  much 
surprised  if  when  they  had  read  three  copies  of  the  Jourual 
through  they  did  not  find  that  they  had  received  five 
guineas'  worth  of  value  for  their  23s. 

Mr.  W.  G.  Strype  then  made  some  announcements  with 
respect  to  the  excursions  to  take  place  on  Friday,  and — 

The  President  stated  that  Mr.  E,  C.  C.  Stanford,  whose 
name  was  down  to  propose  the  next  toast,  was  compelled  to 
remain  in  London  to  give  some  further  evidence  before  a 
Committee  of  the  House  of  Lords,  and  that  his  place  would 
he  taken  by  Mr.  T.  Tyrer,  the  Chairman  of  the  London 
Section. 

Mr.  Tyrer  said  that  the  duty  which  had  devolved  upon 
him  was  one  which  happily  needed  but  few  words.  Had 
Mr.  Stanford  been  present  he  would  have  been  able  to 
continue  the  humorous  vein  of  which  they  had  had  several 
excellent  examples.  He,  however,  did  not  profess  to  be  a 
past  master  in  that  art.  Professor  Emerson  Reynolds  had 
reminded  them  of  the  admirable  manner  in  which  the 
President  had  fulfilled  his  duties,  and  they  had  all  had 
evidence  that  night  of  the  hearty  way  in  which  he  could 
perform  the  functions  of  his  office  ;  but  the  London  members 
who  had  worked  with  him  on  the  Council  knew  him  better 
still,  and  those  who  like  himself  had  known  and  worked 
with  him  ever  since  the  foundation  of  the  Society  10  years 
ago  had  found  him  always  the  same  genial,  hearty,  thorough 
man  of  business  which  they  had  seen  him  that  night. 
Speaking  in  the  presence  of  those  who  knew  every  detail  of 
his  connexion  with  the  Society,  he  could  honestly  say  that 
that  Society  owed  to  no  member,  however  able,  diplomatic, 
energetic,  or  wise,  more  than  it  owed  to  that  gentleman  who 
would  on  the  morrow  cease  to  be  its  President.  When  in 
the  early  days  of  the  Society  he,  Mr.  Tyrer,  became  Secre- 
tary of  the  'Metropolitan  Section,  he  had  found  Mr.  Rider 
Cook  in  the  office  of  treasurer,  aud  treasurer  he  had 
remained  ever  since  ;  and  those  who  knew  the  amount  of 
work  which  such  a  position  involved  in  a  Society  such  as 
theirs,  and  the  business  capacity  required  to  manage  the 
finances  so  as  to  be  able  to  produce  yearly  such  a  balance 
sheet  as  they  had  seen  the  day  before,  would  appreciate  the 
advantage  that  the  Society  had  enjoyed  in  securing  the 
services  of  such  a  treasurer.  He  could  not  pretend  to 
speak  of  Mr.  Rider  Cook's  services  as  eloquently  as  they 
deserved,  but  he  did  wish  to  emphasise  the  fact  that  those 
services  were  not  altogether  included  in  his  year's  work  as 
President ;  they  extended  back  for  10  years,  and  he  hoped 
would  extend  forward  for  many  years  to  come.  Presidents 
might  come  and  Presidents  might  go,  like  the  river,  but  he 
was  glad  to  say  that  as  treasurer  Mr.  Rider  Cook  would 
remain  with  them,  and  he  hoped  that  he  would  "  go  on  for 
ever."  He  was  quite  sure  that  directed  by  such  a  treasurer 
the  Society  could  not  fail  to  "  How  on  "  in  the  right  direction. 
He  therefore  asked  the  company  to  drink  in  the  most  cordial 
manner  the  health  of  "  The  President." 

The  President,  in  responding,  said  that  he  had  already 
taken  up  so  much  time  that  he  would  limit  his  reply  to 
thanking  them  sincerely  for  the  cordial  way  in  which  they  had 
received  Mr.  Tyrer's  kind  words  about  himself.  He  wished, 
however,  to  avail  himself  of  the  opportunity  to  supply  an 
omission  which  he  had  made  in  proposing  the  toast  of 
"  The  Reception  Committee  and  Honorary  Officers."  In 
addition  to  those  gentlemen,  the  Society  owed  a  deep  debt 
of  gratitude  to  the  owners,  and  the  representatives  of  the 
owners,  of  the  works  which   they   had   visited.     Amongst 


those  gentlemen  were  Mr.  Geoghegan,  who  had  so  efficiently 
shown  many  of  them  round  Messrs.  (iuiuness's  place;  and 
Mr.  Power,  with  respect  to  whom  those  who  had  had  the 
pleasure  of  being  conducted  round  the  distillery  by  him  felt 
that  he  not  only  had  an  interesting  work  to  show,  but  that 
he  showed  it  with  a  genuine  courtesy  such  as  could  not  be 
excelled.  Those  were  the  two  places  which  he  had  visited 
himself,  and  with  respect  to  which  he  was  entitled  to  speak, 
but  he  had  no  doubt  that  those  gentlemen  who  had  visited- 
the  railway  works  and  Messrs.  Jameson's  distillery  had  met 
with  an  equally  kind  reception.  It  would  therefore  be  an 
omission  on  their  part  if  they  allowed  that  evening  to  go  by 
without  publicly  stating  how  much  they  were  indebted  to 
those  gentlemen  for  their  kindness.  He  therefore  begged 
them  to  accept  his  assurance  that  the  members  of  the 
Society  were  sincerely  grateful  to  them  for  the  marvellous 
exhibitions  of  manufacturing  industry  and  the  development 
of  machinery  which  they  had  had  the  pleasure  of  seeing  in 
those  works. 

The  toast  having  been  cordially  drunk — 

Mr.  H.  S.  Johnson,  in  proposing  "  Our  Guests," 
admitted  that  he  was  somewhat  uncertain  as  to  whom  the 
title  referred  to,  seeing  that,  in  the  first  place,  the  Society 
was  in  Dublin  as  the  guests  of  the  Reception  Committee  ; 
secondly,  the  Reception  Committee  were  there  as  the  guests 
of  the  Society ;  and  in  the  third  place,  a  number  of 
gentlemen  were  present  as  the  guests  of  both  the  Society 
and  the  Reception  Committee.  The  President  had,  how- 
ever, saved  him  much  trouble  by  his  eloquent  reference  to 
those  gentlemen  who  had  received  them  so  nobly  and  so 
well.  But  there  were  other  geutlemen  present  who  had  not 
been  alluded  to.  They  had  the  honour  of  the  presence  of 
several  geutlemen  of  the  highest  eminence  representing 
certain  learned  societies  :  the  President  of  the  College  of 
Suigeons,  and  other  gentlemen  of  great  distinction  from 
other  societies.  Nor  must  they  omit  Mr.  Samuel  Boyd,  who 
had  received  them  with  so  much  kindness  aud  courtesy  on 
the  previous  day.  He  would  conclude  by  saying  that  after 
drinking  the  healths  of  the  guests  he  had  specially  men- 
tioned, he  would  propose  that  they  should  all  drink  each 
others  healths  in  their  respective  capacities  as  the  guests  of 
each  other.  That,  he  thought,  would  be  an  admirable 
system  to  adopt  when  in  Ireland. 

Mr.  IIit.h  Moore,  who  responded  in  the  absence  of 
Mr.  J.  Talbot  Power,  briefly  thanked  the  Society  for  the 
cordial  manner  in  which  the  toast  had  been  received. 

Dr.  H.  Gray  Croly,  President  of  the  Royal  College  of 
Surgeons,  also  responded  on  behalf  of  that  body. 


THIRD  DAY. 

On  Friday  the  members  divided  themselves  into  three 
parties,  and  proceeded  on  excursions  into  the  county  of 
Wicklow.  A  special  train  left  Harcourt  Street  station  at 
10.15  a.m.,  aud  conducted  a  large  number  to  Bray  and 
Rathdruin  stations.  Two  sections  of  the  party  alighted  at 
Bra}'.  One  proceeded  on  cars  to  Roundwood,  rid  the  Glen 
of  the  Downs,  and  the  other  to  Enniskerry  audPowerscourt. 
A  party  of  about  60,  under  the  superintendence  of  Messrs. 
W.  G.  Strype  and  S.  P.  Boyd,  and  accompanied  by  Mr.  John 
L.  Robinson,  a  well  known  archaeologist,  drove  from  Rath- 
drum  station  to  Glendalough  and  the  Seven  Churches.  The 
"  haunted  holy  ground  "  of  Glendalough,  the  gloomy  lake, 
and  dark  and  broken  hills,  deeply  impressed  the  visitors, 
who  inspected  the  principal  ruins  of  the  district  with  the 
greatest  interest.  A  larger  party  went  to  Enniskerry,  Dargle, 
and  Waterfall,  in  Powerscourt  demesne,  through  which  they 
were  conducted  by  Professor  Emerson  Reynolds,  President- 
elect of  the  Society.  The  dark,  wooded  glen  of  the  Dargle 
and  the  thickly-wooded  hills  were  viewed  from  the  most 
favourable  points.  Powerscourt  demesne  and  Waterfall, 
and  the  richly-clothed  wood  in  the  vicinity,  was  the  attractive 
centre  of  the  day.  The  party  which  selected  Roundwood 
went  by  Hollybrook,  driving  through  the  beautiful  grounds 
of  Sir  Richard  Hodson  and  Kilmacanogue,  returning  by 
Carrowhill   anil   Rocky  Valley.     At  Roundwood  they  were 
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conducted  over  the  city  waterworks  by  Sir  Charles  Cam  i 
Mr.  Spencer  llarty,  C.E.,  and  Mr.  Andrews,  assistant 
engineer.  The  entire  party  retained  to  town  bel 
9  o'clock,  highly  pleased  with  the  day's  outing,  and  ex- 
pressed to  the  Reception  Committee  the  pleasure  which 
their  visit  to  Dublin  afforded.  Throughout  the  day  the 
weather  was  very  fine.  This  concludi  il  the  programme,  and 
the  members  for  the  mosl  part  returned  to  England  on 
Saturday  morning.         

During   the   meeting  the  Councils   of    the  Chamber  of 

Commerce  and  Royal  Dublin  Society  placed  t  li«ii  r -  al 

the  disposal  of  members,  and  the  Whisky  Distillery  Co., 

United  Alkali  Co.,  Messrs.  Pim,  Messrs.  Johns Mooney  . 

ami  O'Hrien,  Messrs,  Thwaites  &  Co.,  Messrs.  M.  O'Brien 
.v  (  .. .  Patent  Pneumatic  Tyre  <  lycle  <  ".,  Alliance  <  las  <  o., 
Messrs.  Cantrcll  and  Cochrane,  Messrs.  J.  Shanks  .N  Co., 
and  other-  opened  their  works  for  inspection. 


lottijon   ^rction. 


Chemical  Society's  Rooms,  Buiilixgtox  House. 


C.F.Ci 
J.  Dewar. 
\  G  Green. 
s.  Ball. 

C.  w.  Heaton 
.1.  Heron. 

D.  Howard. 


Chairman  :  T.  Tyrer. 

in     \v.  Crowder. 
Committee: 

w.  Eellner. 
li.  Redwood. 
W.  s.  Squire, 
G.  \.  Stoker. 
I  .  n.i  i  lei  Sutton. 
Wm.  Thorp. 
T.  B.  Thorpe. 


H'.n.  Isx-ul  See.  and  Treasurer  : 
W.  B.  Mumford,  1,  Glcndale  Villa     Bj  H         Wat    toad, E. 


Meeting  held  Monday,  Jum  1st,  L891, 


MIL.    TIII'IMVS    TVHF.U     IN    Till      I1IAII1. 


1,1  M    MIABIC  AND  lis  MODERN  SUBSTITUTES 

in    lilt.    B.    linn  U,    \N  n    W.    g.    VOULK. 

Sim  i    il losing  of  the  Soudan  t imerce  consumers 

have  finiiiil  increasing  difficulty  in  obtaining  supplies  of 
gum  arable,  and  now  only  Bmall  quantities  find  their  way  to 
from  the  Red  Sea  littoral  and  fetch  almost  prohi- 
bitive prices.  Consequently  the  attention  of  users  of 
mucilaginous  and  adhesive  liquids  has  been  drawn  to  othei 
of  natural  gums,  and  an  increased  Btimulus  has 
been  given  to  the  manufacturers  of  dextrin  and  other  gum 

substitutes,    s notes   relating   to   the  appearance  and 

properties  of  these  various  natural  and  artificial  substitutes 
for  pun  arabic  may  therefore  be  of  interest. 

The  various  natural    substitutes    may  be  < I i \  i < I <  ■  I  into  two 

great  classes,  those  which  are  exudations  from  the  different 
species  of  acacia,  and  those  which  are  not. 

Of  the  former  class,  the  principal  are  the  other  African 

gumi    if Senegal    and    the    Cape     and    the    different 

Australian  wattle  gums;  whilst  to  the  latter  belong  the 
Indian  <  Ihattl  gams 

The  investigation  ol  the  commercial  value  ol  gums  from 
various  sources  is  natural!}    i  problem  of  some  difficulty, 

and  s account  ol  our  expi  ■  .  on  the 

lines    indicated   by    Liebermann   and    others,    may    be  of 

Naturally  the  appearance  and  colour  of  the  gams 

;,,,.   ,,f  the   first    importance,   and    as   they   arc   generally 

bought  and  sold  on  an  inspection  of  those  physical  qualities 

only,  a  brief  descriptu f  the  general  characteristics  of 

various  classes  of  natural  gam  arabics  is  appended. 


The   finest    gum    arabic    occurs    in    large    white    tears 
Dg  a  conchoidal  fracture,  even  in  site,  and  readily 
soluble    in    water,  forming    a    viscid    mucilage    perfectly 
I  less  and  elear. 

Samples  of  Aden  gum  arabic  which  nearly  approaches 
the  former  in  commercial  value  are  in  large  white  or 
yellowish  white  tears,  mostly  perfectly  translucent  and  with 
hoidal  fractures  and  fissures  of  genuine  gam  arabic. 
This  gum  generally  contains  a  few  fragments  which  are 
highly  coloured  aid  yields  with  water  a  viscid  clear 
mucilage  which  is  quite  colourless  and  leaves  no  insoluble 
residue. 

Cape  gum  occurs  in  irregular  masses,  not  tear-shaped! 
and  of  an  uniform  brownish  white  colour.     The  fragments 

arc  -i ith  externally  and  not  fissured.     The  gam 

so  freely  soluble  as  the  true  gam  arabics,  nor  is  the 
solution  so  viscid. 

Indian  gums  other  than  (ihattis  occur  in  irregular  masses 

like  Cape  gum,  but  of  a  lighter  colour,  and   contain  many 

lumps  which,  when  broken,  show  an  uniformly  Bat 

surface.      It    is    freely     soluble    in    water,  but    forms  a   weal, 
solution  and  is  not  a  good  working  gum. 
Othersamples  of  Oriental  gums   known  in  commerce  as 

Eastern  gum  occur  in  tear-shaped  masses  of  a  whitish 
hrown  colour  with  conchoidal  fracture.  The  gum  is 
soluble  in  water,  giving  a  fairly  good  mucilage. 

Other  African  gums,  of  winch  the  gum  senegals  are  the 
most  important,  are  found  in  fairly   uniform  fragments  of  a 

whitish  hrown  colour  and  with  a  conchoidal  fracture.      They 

ible  in  water,  forming  a  good  mucilage. 

All  thesegums  are  now  nut  with  in  commerce  and  fetch 
vary  ing  pi  id  - 

These  natural  gums,  as  is  well  known,  consist  chiefly  of 
arabic  acid  in  combination  with  calcium,  magnesium,  and 
potassium,  and  a  certain  amount  of  moisture.  A  portion 
of  the  arabic  acid,  or  arabin,  may  exist  in  the  gum  as 
metarabin,  an  insoluble  modification  of  metarabin.      Such 

gums  leave    an    insoluble    residue    which    swells  up  in  water 

imt  do,-  not  dissolve. 

\-  no  process  ha-  been  proposed  for  tin-  ai  curate  estima- 
tion of  arabin  directly,  n  b  a  process,  if  available, 
could  probably  not  give  an  index  to  the  commercial  quality 

ol   'lie  gum,  lie    analyst  has  to  he  guided  by  other  i"i 

tions  in  the  assay  ^i  gum. 

Prom  determinations  of  the  ash  of  the  sample,  its 
viscosity  in  solution,  which  i-  a  measure  of  its  macilaginous 
and  adhesive  power,  and  the  amount  of  water  which  the 

natural  gum   contains,    a    fair    idea    of    lis    col ereial  value 

may  lie  ascertained. 

The    a-ll    of   a    genuine    natural   gum    should  lie    white    III 

colour  and  consist  chiefly  of  a  mixture  of  calcium, magnesium, 
and  potassium  carbonates,  with  a  trace  of  sodium  chloride. 
The  following  table  summarises  the  results  obtained  from 
:  samples  from  different  localities: — 


Sampb. 

NaCl. 

K  '  " 

Total. 

Ii".'!i 

17-2 

53-90 



ill 

15-40 

103-33 

:>'.  Indian  .... 

,.  ;.T 

ii-a 

101-20 

i.  Bastern  ... 

•J  ".is 

0-JM 

• 

.. 



8*19 

u-jl 

18-01 

34*a0 

97-91 

- 

8-03 

nil 

'JIT. 

64-90 

15-08 



■j- li 

nil 

53-10 

s.  Senegal  ... 

irl  1 

17--.I 

50-88. 

.. 



Ills 

.. 



0*81 

18-8 

54-50 

100  58 



»-7« 

0*84 

17    1" 

19-04 

IS.  Finest  ambic 

:;  m 

ii'.h 

2 1 '  - 

.. 

. 

I 

8-1B 

.. 

!*0I 

•■ 

■• 
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It  is  commonly  stated  that  guni  arabic  yields  from  2  to  3 
per  cent,  of  ash,  but  we  have  not  been  able  to  find  any  record 
of  analyses  of  the  mineral  constituents. 

We  tried  most  of  the  established  tests  used  by  pharma- 
cists for  the  detection  of  gum  arabic  on  all  the  gums 
which  we  have  had  an  opportunity  of  examining.  The 
aqueous  solution  of  a  natural  gum  invariably  gives  a  white 
precipitate  with  alcohol,  with  ammonium  oxalate  solution, 
and  with  subacetate  of  lead.  They  do  not  appreciably 
reduce  Fehling's  solution  when  boiled  with  it,  most  samples 
being  without  any  reaction  ;  some  however  gave  a  slight 
reduction.  Iodine  in  potassium  iodide  gave  no  reddish  or 
blue  colour.  As  dextrin  and  starch  are  almost  invariably 
present  in  the  artificial  gums,  this  last  reaction  is  of  great 
value  in  the  preliminary  examination  of  a  gum.  Hager's 
reagent,  which  consists  of  a  saturated  solution  of  potassium 
ferricyauide,  with  an  equal  volume  of  dialysed  iron,  and 
some  dilute  hydrochloric  acid,  was  also  tried ;  but  its  only 
value  appears  to  be  in  discriminating  dextrin  from  natural 
gums.  With  the  former  it  strikes  a  deep  blue  colour  on 
allowing  the  mixture  to  stand.  The  reaction  of  course 
depends  upon  the  reducing  power  of  the  dextrin  producing 
Turnbull's  blue,  no  body  having  such  a  property  being 
present  in  natural  gums.  The  test  is  therefore  of  no  use 
in  discriminating  between  natural  gums.  Copper  acetate 
and  a  few  drops  of  acetic  acid  when  boiled  with  the  gum 
solutions  gives  no  reduction,  showing  the  absence  of  glucoses. 
Liebermann  recommends  the  use  of  dilute  potash  and 
copper  sulphate  solution  to  effect  the  assay  of  gum  arabic 
and  gum  Senegal  whether  adulterated  or  not  with  dextrin. 
He  adds  first  the  alkali  and  then  the  copper  sulphate  solu- 
tion to  the  cold  aqueous  solution  of  the  gum  under 
examination,  filters  off  the  flocculent  blue  precipitate  of 
copper  arabinate  after  warming,  and  boils  the  filtrate,  when 
dextrin,  if  present,  causes  a  reduction  of  the  copper 
sulphate.  The  precipitate  on  the  filter  is  washed  with  warm 
water,  dissolved  in  dilute  hydrochloric  acid  and  the  free 
arabic  acid  (pure  gum)  precipitated  by  the  addition  of  a 
large  excess  of  alcohol.  From  the  reaction  of  the  gum  acid 
thus  obtained,  he  decided  whether  it  has  been  derived  from 
a  true  gum  arabic  or  from  gum  Senegal.  It  is  evident  that 
the  distinguishing  tests  which  he  proposes  depend  for  their 
success  on  the  presence  of  accidental  impurities,  and  not  on 
any  difference  in  the  behaviour  of  the  arabic  acid,  which  is 
the  chief  constituent  of  both  gums.  The  test  which 
Liebermann  most  relies  on  is  the  formation  of  a  colour  on 
boiling' with  dilute  potash.  He  remarks  that  gum  arabics 
give  an  amber  yellow  colour,  whilst  Senegal  is  scarcely 
affected.  Our  own  experience  does  not  bear  out  these 
results.  We  determined  the  potash  absorptions  of  several 
samples  of  gum  and  also  noticed  the  colour  given  by 
each  : — 


From  these  results  one  would  infer  that  the  colour  pro- 
duced on  boiling  with  potash  is  no  indication  of  the  source 
of  a  gum,  as  sample  No.  1,  a  good  gum  arabic  of  ascertained 
purity,  gives  a  yellow  colour,  whilst  samples  12  and  13,  also 


genuine  gum  arabics,  give  a  green  colour  when  similarly 
treated.  On  the  other  hand,  the  majority  of  samples  of 
gum  from  very  different  sources  give  a  similar  yellow 
colour  on  boiling  with  the  KOH.  It  is  possible  that  the 
tint  produced  is  due  to  a  slight  decomposition  of  the  arabiu 
by  the  action  of  heat  and  potash.  As  will  be  noted 
further  on,  Ghatti  gums  from  India  react  strikingly  with 
potash,  producing  a  characteristic  pink  colour.  On  the 
whole,  so  far  as  our  experience  goes,  the  methods  of  deter- 
mining the  source  of  any  exudation  from  the  acacia, 
chemically,  are  very  unsatisfactory,  and  the  chemist,  like 
the  gum  consumer,  has  to  rely  chiefly  upon  the  physical 
appearance  and  properties  of  the  gum. 

The  determination  of  the  moisture  present  in  natural 
gums  has  established  the  fact  that  the  loss  on  heating  to 
100°  C.  varies  from  about  10  per  cent,  to  15  per  cent,  of  the 
total  weight,  but  no  attempt  can  be  made  apparently  to 
classify  gums  according  to  the  percentage  of  water  they 
contain.  Samples  of  gum  of  good  quality  lose  more  water 
often  than  inferior  specimens,  whilst  the  time  of  year  in 
which  the  gum  is  collected  has  a  considerable  influence  on 
the  result.  A  marked  difference  is  shown  in  the  different 
losses  of  moisture  undergone  by  dextrins  and  other 
artificial  gums  compared  with  natural  gums.  The  dextrins 
at  100°  C.  appear  not  to  lose  more  than  4  or  5  per  cent., 
whilst  no  gum  arabics  which  we  have  examined  give  such  a 
low  percentage.  Liebermann  states  that  the  losses  under- 
gone by  gums  arabic  and  Senegal  respectively  are  13  39  per 
cent,  and  14'56  per  cent,  at  103°  C.  On  the  other  hand, 
he  found  that  the  dried  Senegal  gum  absorbed  more  water 
exposeu  to  a  warm  damp  atmosphere  for  24  hours  than  the 
dry  gum  arabic,  the  respective  increases  being  6-15  per 
cent,  and  2 '24  per  cent.  It  is  of  course  obvious  that  the 
more  water  is  expelled  from  a  gum  by  heat,  the  more  it  will 
be  prone  to  take  up  when  re-exposed  to  moist  air.  All  the 
samples  of  gum  with  which  we  have  had  to  deal,  have 
universally  taken  up  more  water  when  exposed  upon  glass 
slides  over  water  in  a  bell  jar.  If  the  conditions  are 
changed,  however,  they  will  lose  this  excess  of  moisture 
with  a  rapidity  depending  upon  the  nature  of  the  gum.  By 
experiments  of  this  sort  conducted  in  a  specially  con- 
structed apparatus  it  is  possible  to  obtain  a  fairly  accurate 
idea  of  the  behaviour  of  the  gums  used  in  envelope 
gumming,  &c.,  when  exposed  to  a  tropical  climate.  This  is 
a  point  of  some  practical  importance,  as  it  has  been  found 
that  gums  which  work  very  well  in  the  temperate  zone  are 
altogether  useless  when  used  for  goods  intended  for  India, 
&c.,  as  in  such  climates  a  hygroscopic  gum  is  valueless  for 
stamps,  envelopes,  &c. 

The  determination  of  the  viscosity  cf  a  gum  solution  is 
of  great  importance  in  forming  an  estimate  of  its  commer- 
cial value.  The  usual  method  of  doing  this  is  to  note  the 
time  taken  by  50  cc.  of  a  10  per  cent,  solution  to  run  out 
from  a  burette  fitted  with  a  fine  jet,  as  compared  with  the 
time  taken  by  water  under  the  same  conditions.  The 
longer  the  time  the  more  viscous  the  gum  ;  but  it  is  evident 
that  the  numbers  obtained  are  not  strictly  proportional 
to  the  true  viscosity,  and  at  the  best  only  relative  numbers 
are  obtainable.  The  qualitative  results  obtained  in  this 
way  are  of  little  value  in  fixing  the  true  viscosity  of 
any  gum  solution.  The  burette  method  informs  the 
operator  of  the  bare  fact  that  one  gum  is  better  than 
another,  but  the  results  do  not  carry  any  quantitative 
significance,  and  he  is  left  quite  in  the  dark  as  to  the  extent 
of  the  superiority  of  the  better  gum.  The  figures  obtained 
also  vary  so  much  with  slight  differences  of  temperature 
that  very  serious  errors  may  arise  if  the  operator,  working 
on  two  different  days,  does  not  use  for  the  purposes  of 
comparison  all  the  standard  gums  he  had  previously  em- 
ployed. A  rapid  and  simple  process  for  estimating 
viscosity  which  shall  be  free  from  the  more  serious  errors 
of  the  burette  method  is  evidently  a  desideratum,  and  we 
have  found  no  difficulty  in  working  with  an  apparatus  which 
gives  absolute  results,  and  suggest  that  some  uniform 
system  might  be  adopted  by  those  engaged  in  these  deter- 
minations. 

The  adhesiveness  of  a  gum  is  of  course  of  great 
importance  ;  and  although  we  have  made  attempts  to  adapt 
the  methods  used  for  testing  the  strength  of  paper,  glue, 
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belting;  &C,  for  obtaining  numerical  values  for  tliis  property, 
we  find  that  a  qualitative  trial  of  the  gum  on  paper  gives 
illy  all  the  information  that  i-  needed. 

\\V  found  thai  with  the  above  data  a  veryfair  estimate  of 
the  commercial  value  of  a  gum  for  any  particular  class  of 
work  may  be  formed. 

The  second  class  of  natural  gums  now  in  the  market  are 
those  of  which  Ghatti  gam  may  be  taken  a-  a  type.  These 
jr ■  j hi-  apparently  contain  much  more  metarabin  than  the 
acacia  ^uihn  and  consequently  are  not  so  readily  nor  so 
completely  soluble  in  water.  The  fact  that  a  considerable 
residne  was  left  on  treating  the  gams  with  water  at  first 
misled  buyers,  a-  tin'  superior  viscosity  of  the  soluble 
portion  was  not  immediately  recognised.  At  the  present 
time  a  considerable  quantity  of  these  gams  are  employed, 
[tartly  as  adulterants  for  the  gams  which  an-  completely 
soluble  in  water,  ami  partly  by  those  manufacturers  who 

timl    that    tin'    mucilages    Obtained    from    them    answer  their 

special  purpose. 

Ghatti  gum  generally  appears  in  rough  irregular  frag- 
ments of  a  brownish  colour  ami  Bomewhat  dirty,  containing 
fragments  of  hark,  straw,  &c.  It  is  much  harder  than  gum 
arabic  ami  nol  bo  brittle,  so  that  it  is  a  matter  of  some 
difficulty  to  reduce  it  to  fine  powder  in  a  porcelain  mortar. 
Most  samples  contain  a  considerable  proportion  of  vermi- 
celli shaped  tear-  of  a  yellowish  white  colour,  which  are 
almost  insoluble  in  water  ami  apparently  consist  of  Dearly 
pure  metarabin. 

Tli.'  chemical  examination  of  these  gums  is  conducted  on 
practically  the  same  Unas  as  for  a  gum  arabic.  The  ash 
varies  from  2  to  :i  per  cent.,  ami  consists  of  tin  same 
constituents  as  a  gum  arabic  ashj  viz.,  calcium,  magnesium, 

and  potassium  carbonates,  and  -'"in ihloride,  with  the 

addition  of  alumina  ami  a  little  calcium  phosphate. 

The  lo-s  of  water  on  drying  at  100  ('.is  not  bo  high  as 
for  a  pun  arabic,  being  from  4  per  cent,  up  to  7  pei  cent, 
The  general  hygrometric  quality  of  this  class  of  gums  is 
g 1.  ami  they  arc  on  the  whole  well  suited  for  tropical  work. 

The  viscosity  of  Ghatti  samples,  as  compared  with  those 
of  gum  arabic-  i-  the  most  remarkable  property  of  these 
gums,     On  first  commencing  work  upon  them,  we  found  it 

nil. --in  \  to  employ  a  viscosity  solution  weaker  than  10  per 
cent.,  as  solutions  of  that  strength  would  scarcely  How  and 
were  tedious  to  manipulate.  We  have  therefore  since 
employed  universally  5  pel  cent,  solutions  in  the  determina- 
tions of  their  viscosity.  A  comparison  of  the  figures 
obtained  with  them  and  with  good  gum  arabic-  in  the  same 
burette  -how-  the  remarkable  viscosity  of  the  former: — 


Sample. 

Strength. 

Hunt: 
ill  -. Is. 

Per  Cent. 

in 

in 
in 

K 

III 

no 

7" 

i    Ghatti 

117 

Dun.    

89'7 

117 

117 

Thus  tin-  Ghatti  No.  l  isdistinctly  superior  to  cum  arabic 
No.  l,  which  i-  the  best  Alien  gam;  whilst  the  other 
sample  i-  considerably  better  than  even  Ghatti  No.  l. 
As  a  matter  of  fact,  none  of  the  specimens  of  Ghatti  gum 
which  we  have  since  examined  have  fallen  below  N...  i  in 
viscosity,  so  it  i-  evident  that  tin-  superior  viscosity  is  one 
..I  the  characteristic)  ol  tin-  gum. 

In  two  ot  three  of  the  -ample-  we  have  roughlj  estimated 
the  amount  ot  insoluble  matter  left  on  making  the  n 
solutions,  ami  ha\c  found  it  vary  from  .".  per  cent,  to  15  per 
cent.  The  gums  are  certain!}  markedly  less  soluble  than 
the  acacia  gums,  but  the  prolonged  action  "'  water  appears 
to  -h.uU  dissolve  the  metarabin,  probably  bj  convi  i 
first  into  arabin.     The  action  of  boiling  water  i-  much  more 

efficacious,  ami  lal    belter  solution-    ale  obtain.  .1   to 


containing  much  metarabin  by  boiling  the  powdered  gum 

with  water.  A  cold  water  solution,  however,  ha-  other 
advantages  for  some  kinds  of  work. 

Reference  ha-  already  been  made  to  the  action  of    potash 

upon  Ghatti  gams.  A-  a  class  thej  take  up  less  potash  per 
unit  weight  of  gam  than  the  gum  arabics,  although  they 
differ  considerably. 


1.  Ghatti  gum 

2.  Ghatti  mm  . 

.'!.  Ghatti  gum  , 
1.  Ghatti  eum 

o.  Ghatti  gam  . 


Amount  ol  Hull 
absorbed. 

tVil.inrs  nf 
Liquid. 

Per  Cent 
S'99 

Pink, 

.:•: 

Pink. 

ii-J.t 

Pink. 

Pink. 

"-."J..-. 

Pink. 

The  pink  colour  of  the  solutions  after  boiling  with  KOI1 
seems  characteristic  of  the  Ghatti  gams,  none  of  the  others 
we  have  examined  giving  such  a  colour  reaction. 

Among  the  gums  introduced  into  the  market  there  are 
other-   which  iii  physical   appearance,   fcc.   are    markedly 

different  to  the  rest.  Anion;.'  these  the  most  important 
arc  the  Aintad  and  wattle  gams. 

Amrad  gum  comes  from  the  highlands  of  Abyssinia, 
and  is  an  exudation  from  the  Acacia  abaica.  It  occurs 
in  commerce  in  dark  brown  or  yellow  tears  with  a  smooth 
surface  and  fairly  regular  in  sixe.  It  possesses  a  remark- 
able  aromatic  odour.  The  gam  is  soluble  in  waters leaviug 
no  residue, and  giving  a  moderate!)   viscid    solution  equal 

to    the    - .ml     class     u'uni    arabics.       The    ash     is     about 

2*24  pit  cent.,  perfectly  white  ami  nf  similar  composition 
to  the  ash  ..r  the  other  gums,  being  free  from  the  alumina 
ami   phosphate  which  appear  charai  ol    the  Ghatti 

gums.     Its  price  is  prohibitive  at  present  of  its  superseding 

tli.      second    rate    gum     arabics    and    the    Ghatti    gUmS     for 

commercial  purposes. 

A  better   prospect   appeal-  to  '„■    open  for  the  Australian 

gums,  which  under  the  generic  nai I  Wattle  gam  have 

'iien  ..I'   late  \ears   introduced   into   the    English  market. 

All  these  gums  which  arc  classed  together  as  wattle  are 
exudations    from    numerous    sp.eies    of    acacia.      Tiny    are 

apparently  divisible  int..  two  classes,  the  coast  gams  which 

contain  much  metarabin  and  swell  up  in  water,  and  the 
Minus  from  the  interior  which  are  freeh  soluble.  In 
general    appearance    wattle    somewhat    resembles    lli, 

moner  kinds  of  tape  g being  usually  of  a  dark  brown 

or   amber  colour  with   a   glassy  even  fracture,  ami  dirty   in 

i.e.  owing  to   it-    being  admixed  with   bark,  flbc. 

The  higher  grades  are  probably  equal  to  tin    sec I  class 

of    u'uui    arabics,    but    many    samples     do    not    attain    this 

excellence.  The  ash  is  somewhat  variable  bat  usually  lies 
between  'J  and  l  per  cent.,  not  greatly  exceeding  the 
latter.      The   moisture   i~   a   trifle   higher   than    for    gum 

arabics,    being    16    to    17    per    cent.        The    gums    yield    a 

tolerably  viscid  mucilage  which  is  -aid  to  b.  v.  iv  adhesive. 
Unfortunately  the  best  samples  of  this  class  of  gam   seem 

hard    to    gel     hold    of,    and    ale    not    appal. -nth     v  i.  I.l.il    In 
i  inline-  l.v  the  gam  In  ante' 
At    present    the     emus     ale     not     exported     ill    very    UUV0 
quantities,    but    there  is  certainly   an   opening   lor  them   if 
pries  do  not  rule  too  high. 

An   exhaustive   examination  of   the  wattle  gum-bearing 

trees  ami  of  the  composition  of  the  exuded  gams  ha-  been 
made    by  J.  Maiden,  who   divides    them    into    three    groans 

a rding  to  their  solubilities  in  water,  which,  of  course, 

depends  upon  the  varying  amounts  of   metarabin  present 

i  v     Maiden.  I'haini.  .1.  'x\.  Bl  I  11]. 

(if  the  bodies  which  are  artificial])  prepared  ami  used 
as  euiii  substitutes,  the  most  important  is  dextrin.  This 
has  a  widely  extended  use  for  cheap  gumming  work,  and 
being  easirj    "reduced,"   is  in    great    favour.     Tl 

i  'l.xtiiiis  used  lot  this  work  always  contain  more 
or  l.'s-  unaltered  Btarch.  'liny  ate  therefore  "  reduced  " 
with  hot   watei   oi   steam,  ami  if.    starch  thus  gelatinised 
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materially  affects  the  viscosity  of  the  solution.  Up  to  a 
certain  limit,  therefore,  the  presence  of  starch  in  a  dextrin 
increases  its  commercial  value  for  this  class  of  work. 

To  distinguish  between  a  dextrin  and  a  natural  gum  is 
no  difficult  matter.  Besides  the  iodine  test  there  is  the 
reducing  action  which  commercial  dextrins  have  upon 
Fehling's  solution,  and  the  absence  of  a  precipitate  with 
alcohol  in  dilute  solutions. 

Dextrins  are  readily  distinguished  from  gums  quantita- 
tively by  the  low  ash  which  they  yield  on  incineration. 
Among  the  samples  examined  by  us  none  exceeded  -3  per 
cent,  mineral  matter,  and  some  were  much  lower,  just 
over  •  1  per  cent.  The  ash  appears  to  be  of  similar  qualita- 
tive composition  to  that  of  natural  gums,  though  alkaline 
carbonates  are  conspicuous  by  their  absence ;  but  the 
amount  of  chloride  is  considerably  greater,  and  some 
samples  contain  phosphates  and  alumina. 

The  amount  of  water  which  dextrins  yield  on  drying  at 
100°  C.  is  smaller  than  for  natural  gums,  but  on  raising 
the  temperature  to  1 10°  C.  they  lose  much  more,  as  a  general 
rule,  as  the  following  results  show : — ■ 


T)PTtrin                           Loss  Moisture 
^extrm-                              at  100°  C. 

Loss  at  110°  C 

3-57 
4*10 

It  is  not  advisable  to  subject  gums  to  a  temperature  of 
110°  C.  as  they  show  a  tendency  to  char  and  become 
slightly  discoloured,  so  we  have  no  reliable  data  as  to  the 
loss  of  water  experienced  by  them  at  this  temperature. 

The  viscosity  of  dextrins  ordinarily  is  about  equal  to 
that  of  third  rate  gum  arabics. 

The  behaviour  of  dextrins  with  potash  is  characteristic. 
They  take  up  a  large  percentage  of  KOH  and  yield  a  deep 
red  solution  quite  different  to  that  given  by  gums  arabic 
or  Ghatti.  Comparison  with  the  previous  figures  will 
illustrate  this  : — 


Sample. 


Amount  KOH 
taken  up. 


Colour  of 
Solution. 


No.  1 ". 
No.  2. 


Per  Cent. 
25-1 


Dark  red. 
Almost  black. 


Both  dextrin  and  gums  give  a  precipitate  on  the  addition 
of  lead  subacetate  (Goulard).  The  filtrate  is  opalescent 
or  milky  with  the  gums,  but  is  clear  with  a  dextrin.  This 
test  has  been  recommended  by  Schloster  for  the  detection 
of  adulterants  in  gum,  but  while  the  iodine  aud  Fehling 
tests  are  available,  it  seems  somewhat  superfluous  and  less 
easy  of  execution. 

Of  late  years  several  varieties  of  dextrin  made  up  some- 
what to  resemble  gums  have  been  put  upon  the  market. 
To  such  belong  Stead's  patent  dextrin,  which  is  made  by 
filtering  ordinary  dextrin  solution  through  animal  charcoal 
and  evaporating  with  a  little  nitric  acid,  when  a  transparent 
mass  is  obtained,  which  is  said  to  be  free  from  any  offensive 
taste.  The  adhesiveness  is  also  said  to  be  unimpaired  by 
this  treatment.  A  "  starch  "  gum  has  also  been  prepared 
by  an  Alsatian  firm  by  the  action  of  sulphurous  acid  upon 
starch  paste  under  pressure  at  a  high  temperature.  The 
resulting  liquid  is  evaporated  in  vacuo.  This  gum  gives  a 
blue  colouration  with  iodine,  showing  presence  of  unaltered 
starch,  and  is  used  in  confectionery.  According  to  the  patent 
specification  the  dextrin  is  free  from  odour  and  taste  when 
the  starch  paste  is  boiled  with  half  a  per  cent,  of  sulphurous 
acid  until  a  trace  of  glucose  can  be  detected.  The  resulting 
product  is  neutralised  and  filtered  through  animal  charcoal, 
and  then  boiled  down.  The  dextrin  obtained  is  brilliantly 
white  in  colour.  Schumann's  non-fermentable  cement  is 
probably  the  same  compound.  This  is  made  by  mixing 
starch  with  water  to  a  thin  cream,  adding  acid  and  allowing 
to  stand  for  24  hours.  The  residual  starch,  is  washed  free 
from  acid  and  heated  in  a  digester  to   160   C.  or  170"  C. 


which  converts  all  the  starch  into  dextrin.  The  product  is 
heated  with  a  solution  of  albumen  filtered  through  animal 
charcoal  and  evaporated  to  dryness.  The  resulting  artificial 
gum  is  devoid  of  taste  and  smell  and  is  similar  in  appearance 
to  a  natural  gum. 

Of  a  similar  nature  to  dextrin  and,  from  their  consisting 
largely  of  it,  almost  identical  with  the  former  in  chemical 
reactions,  are  the  various  artificial  "  gums."  Numerous 
patents  have  been  taken  out  for  different  methods  of 
preparing  these,  but  generally  speaking  they  fall  into  three 
great  classes,  viz. : — 

A. — Those  containing  only  dextrin  and  gum. 
B. — Those  containing  dextrin  or  other  carbohydrates  with 
nitrogenous  bodies. 

C. — Those  consisting  entirely  of  nitrogenous  bodies,  as 
liquid  glue,  fish  glue,  &c. 

To  the  first  class  belong  the  patents  of  Rossi  and  Hellfrisch 
for  preparing  gum  from  starch  by  the  action  of  sulphurous 
acid  under  pressure.  The  product  consists  of  "  gommaline," 
dextrin,  and  a  trace  of  glucose,  and  is  stated  to  be  clear, 
non-hygroscopic,  and  to  have  an  adhesive  power  nearly 
equal  to  gum  arabic.  This  "gommaline,"  although  a 
gummy  matter,  is  not  true  gum.  Little  is  known  concern- 
ing it,  but  probably  it  is  only  a  modified  form  of  dextrin. 
If  so  the  true  place  of  this  gum  substitute  would  be  under 
the  real  dextrins.  An  artificial  gum  wis  brought  on  the 
American  market  some  two  years  ago,  made  by  boiling 
down  dextrin  solution  with  gum  arabic  in  vacuo.  Several 
brands  of  "  gum  "  made  by  this  or  a  similar  process  are  on 
the  English  market  at  the  present  time,  and  are  used  for 
many  classes  of  work.  Some  consumers  complain  of  them 
changing  rapidly  in  consistency,  especially  in  winter,  and 
it  has  been  recommended  to  boil  the  solid  gums  with 
lj  times  their  weight  of  caustic  lime,  when  it  is  stated 
the  solutions  retain  their  strength  for  weeks. 

The  general  chemical  characteristics  of  the  first  class  of 
gum  substitutes  are  low  ash,  indicating  a  high  percentage 
of  dextrin,  loss  of  water  on  drying  at  100°  <•>.;  rather  less 
than  natural  gum  arabics,  being  about  10  per  cent. ;  and 
moderate  viscosity.  Xone  of  the  samples  which  have  come 
under  our  notice  have  been  above  third  rate  gum  arabics 
in  this  respect. 

Among  the  second  class  of  gum  substitutes  or  mixtures 
of  dextrin  with  nitrogenous  compounds  we  mav  refer  to 
the  compound  "  arabol,"  which  has  been  introduced  into 
the  market  by  an  American  firm.  It  contains  dextrin 
admixed  with  some  nitrogenous  body,  such  as  albumen  or 
casein,  and  is  put  on  the  market  as  a  brown  sticky  mass 
containing  upwards  of  35  per  cent,  moisture  and  yielding 
a  light  coloured  solution  which  is  not  very  viscid,  about 
equal  to  that  of  a  good  dextrin.  When  boiled  with  aqueous 
KOH  it  assumes  an  almost  black  colour  and  absorbs 
•10-6  per  cent,  calculated  on  the  dry  material,  pointing  to 
a  high  percentage  of  dextrin  as  we  have  previously  observed. 
The  "Arabol"  Company  claim  that  the  product  "works  well 
both  for  envelope  and  label-gumming  and  lithographers' 
work,  also  for  various  general  purposes  as  a  substitute  for 
gum  arabic.  It  is  open  to  the  objection  that  it  is  very 
hygroscopic,  although  we  are  informed  that  this  objection 
to  its  use  has  been  remedied  by  an  improved  process  of 
manufacture. 

Gum  substitutes  of  the  second  class  will  give  low  aslies 
on  incineration  unless,  like  Strasser's  patent,  borax  or  some 
other  mineral  preservative  has  been  added.  The  ash  of 
"arabol  "we  found  to  be  0-58  per  cent.  It  was  brown  in 
colour  and  contained  notable  quantities  of  ferric  oxide, 
alumina,  and  calcium  phosphate  associated  with  the  usual 
constituents  of  a  gum  or  dextrin  ash,  viz.,  calcium  carbonate 
aud  sodium  chloride,  but  no  alkaline  carbonates.  This  was 
the  first  body  of  this  class  in  which  we  found  ferric  oxide 
in  the  ash.  It  also  contains  sulphate,  which  we  hail  not 
previously  found  in  dextrins  or  gums. 

The  viscosity  of  such  substitutes  must  naturally  vary 
very  greatly,  but  none  of  those  which  have  come  under  out- 
notice  were  equal  to  second  class  gum  arabics,  even  allowing 
for  the  higher  percentage  of  moisture  which  they  contained. 
It  may  be  noticed,  moreover,  that  they  are  easily  affected 
by  climate,  more  readily  than  dextrins  as  a  class,  so  that  it 
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would  -■Mm  that  the  addition  of  gelatin,  &c.  makes  the 
body  more  hygroscopic.  Ou  the  other  hand,  when  dry 
tin  \  exhibit  a  tendency  to  peel  off  the  surface  over  which 
they  are  Bpread. 

The  third  class  nf  gum  substitutes  includes  bodies  which 
arc  made  from  animal  matter. 

To  the  first  division  belong  the  so-called  "liquid  gams  " 
made  by  heating  glne  with  water,  borax,  and  carbonate  of 
soda  for  some  hours.  When  this  is  properly  done  the 
product  remains  permanently  liquid  ou  cooling,  and  may  be 
boiled  down  in  any  required  degree  of  strength.  Other 
kinds  of  "  liquid  gum  "  are  made  by  heating  glue  with 
alum. 

The  second  division  includes  the  gelatinous  Bnbstances 
obtained  from  fish  bones  and  cartilage,  known  under  the 
name  of  tish  glue.  It  is  a  tight  brown  viscous  liquid  with 
an  offensive  odour  and  an  acrid  taste.  It  forms  a  sticky 
mucilage  when  diluted  with  water,  and  as  met  with  in 
commerce  already  contains  about  half  its  weight  of  water, 
and  snefa  a  liquid  is,  weight  for  weight,  only  about  equal  to 
a  dextrin  in  viscosity.  If  the  comparison  were  made  on 
the  dried  fish  glue,  of  course  it  would  stand  much  higher, 
equalling  siiuie  of  the  second  elass  gum  araliics. 

The  ash  of  these  fish  glues  is  comparatively  high,  being 
usually  about  4  per  cent,  on  the  body  dried  at  100°  C.  It 
is  usually  white  in  colour  and  contains,  besides  calcium  and 
potassium  carbonates  and  soda  chloride,  some  ,"i  to  10  per 
cent,  of  tricalcium  phosphate. 

On    boiling    with    potash    li-li    glue    assumes   a  gl 
yellow   colour   and  absorbs   a  comparatively  small   amount. 


A  sample  containing  15  per  cent,  of  water  gave  a  potash 
absorption  of  9  per  cent. 

Liquid  gums  of  this  class  are  easily  recognised  by 
boiling  with  I-'chling's  solution,  when  they  assume  a  violet 
colour  and  by  the  tannic  acid  reaction,  the  presence  of 
nitrogen  ami  the  absence  of  the  dextrin  reaction  with  iodine 
solution  discloses  their  identity. 

The  unpleasant  odour  and  taste  of  fish  glue  is  one  of  the 
objections  to  its  use.  Otherwise  from  a  commercial  point 
of  view  it  i-  superior  to  many  dextrins,  but  it  is,  like 
"arabol,"  somewhat  weak  in  hygromctric  character.  It, 
however,  rapidly  becomes  dry  and  crisp  again. 

We  have  made  several  attempt-  tO  rcllmve  the  unpleasant 

odour  from  tish  glue,  and  arc  still  working  in  this  direction. 
We  have  found  that  when  the  glue  is  heated  on  the  water 
hath  for  several  hours  with  borax,  caustic  soda,  sodium 
carbonate,  and  lime,  although  they  have  a  temporary 
deodorising  effect  do  not  permanently  destroy  its  odour. 
A  better  method  consists  in  boiling  the  tish  glue  with  1  per 
cent,  sodium  phosphate  and  adding  0*025  per  cent,  of 
saccharin.  A  tish  glue  thus  treated  loses  its  unpleasant 
odour  almost  entirely  and  also  it-  acini  ta-te. 

in  reviewing  the  literature  on  the  analysis  and  properties 
of  natural  gums,  we  were  struck  with  the  small  amount  of 
definite  data  arrived  at  from  an  examination  of  represen- 
tative sample-,  ami  have  thought  that  the  following  tabular 
statement  -luiwiiig  the  sort  of  results  obtained  from  the 
analysis  of  the  a-he-  of  other  gums  than  those  given  on 
p,  610,  and  the  difference  between  thcin  and  artificial  gums 
would  be  of  interest: — 


Sample. 


Ash. 


C'aCOj 


MgOOi 


K/'ii 


NaCl. 


- 


Total. 


Auiriul  gum 

Ghatti  film 

Qbatti  k'liin 

tiiciiii  gum 

Dextrin 

I  ,11111  ti;u:i,    inlli. 
.\n-tr:i]i:in 

Brazilian 

Bl  '/iliau 


2-24 

i-tr, 
3-11 
g-2» 

hi: 

•J  -si,:. 


2*38 


r,  ,i,i 
67*20 

•»■*» 

50-01 
60*90 
6'  I.". 
T'i-.'io 
20-80 
11-80 
15-50 


PorCent. 

16  62 
8-10 
10*10 


8-89 
0"  IS 

ict.-i 
He  In 


er  Cent. 
7*89 

Per  Cent 

nil 

;•-!! 

0-25 

Tin 

0*81 

9*29 

.. 

15*10 

11*90 

lit 

5*21 

1*91 

17-71 

0-468 

17*1! 

0*218 

Per  lent. 
4*86 

38  -H 

28*10 

30-80 

78-40 

1-74 

(15- 1.5 

89*14 

53-50 


l'er  ('.III. 

98*21 

103-75 

•.'.-. '.',  J 

torn 

lorn? 
90'0 

:--,  7s 


The  a!..,.,  are  onlj  intended  tn  give  a  rough  ides  of 
the  relative  arrangement  of  the  constituents  in  gum-  of 
known  origin.    The)  do  do!  pretend  to  he  strictly  accurate, 

in    fact  the  small  quantitie-,  never   exceeding    0*2    gnu.,  of 

a-li  operated  upon  forbid  this.     No  provision  was  made  I'm 

-iiliilile    silica,    and    the    e-limatiiui    of  this   in   siunc   of   the 

gum-  would  probablj  bring  the  totals  Dearer  LOO  per  cent. 
I  he  amount  "t  potassium  carbonate  varies  very  much  in 
the  Datura]  gums  a-  reference  to  the  table  will  show. 
Dextrins  contain  generally  do  potassium  carbonate  in  their 
ash,  while  il"    gum  substitutes  of  the  first  da--  increase 

in    potass! larbonate    according  a-    more  or    less  true 

gum  i-  mixed    with  the    dextrin.     A gsl  the  members 

of  the  second  group  of  gum  substitutes  we  found  no 
soluble  alkali  in  " arubol,"  whilst  tish  glues  arc  rich  in 
potassium   carbonate.     It  will  he  seen    therefore  that   the 

presence  ol   potansium  carl ate  in  the  ash  of  a  gum  or 

mucilaginous  bod)  eenerall)  denotes  the  presence  of  natural 
gum  or  gelatin,  whilst  ii-  entire  absence  indicates  tin 
bodj  to  l"   in  ■,  iv  composed  of  dextrin* 

The  potash  absorptions  which  we  have  already  alluded 
to  w.ie  obtained  with  semi-normal  aqueous  potash  and 
confirm  those  obtained  by  Rowland  William-,  who  used 
alcoholic  potash  lie  found  for  time  samples  "t  gum 
arabic  figures  ranging  between  5*8  ami  c.i  per  e.nt.  of 
potash  absorption,  whilst  a  single  -ample  of  Senegal  absorbed 
hi-  12  per  cent,  Ii  will  he  seen  bj  comparing  these  figures 
by  those  obtained  bj  as  (page  611),  that  they  fall  fairly 

within  the  limit-  which  we  found  with  a  much  larger  uumhet 

of  samples.     The   most   marked  discrepancy  is  in  the  i 


-,  aegal,   hut    if   an    \ileii    guru   arabic,  like   OUT  tir-t  sample, 

varies  a-  much  from  another  genuine  gum  arabic  a-  do  the 
values  obtained   fur  each.  \i/.,  7*87  and  2*57,  it  is  quite 

possible  for  tWO  -ample-  of  Senegal  guru  tn  vary  at  least  a- 

inuih     The  different   colours   produced  by  tin-  action  of 

potash   on    the    \arious    natural   gums    and    on  dextrin  ha\  c 

already  been  Doted. 

If  the  ash  fill-  below  I  per  cent.,  ami  the  potash  absorp- 
tion rises  muchover  10  per  cent,  the  pre*  ace  of  dextrin  in- 

the  -ample  ma\  he  regarded  ascertain.    Ghatti  gums,  a- 

wa-   -ecu,  give   uniformly   low    results  when   boiled   with 

potash,  nn  sample   absorbing    as  much  as   I  per  cent.,  while 

- ■  arc  below  l  per  cent     I'  is  noteworthy,  however,  that 

when  shaken  with  saturated  baryta  water  and  the  re-ultant 
liquid  precipitated  with  alcohol  ami  filtered,  and  the  amount 

uf  baryta  left  nncombiui  .1  determined,  Ghatti  gums  give  • 
higher  percentage  ol  BaO  absorbed  than  they  should  from 
the  ratio  K,0 :  BaO.    Th.-  following  figures  illustrate  this, 

\\/..  :  — 


Qhattl  Gum. 

.1,1 
Mill  absorb.  I 
reck 

tC   B   " 

stical 

ll.-ll  .  Ill, -nipt  1,  Ol 

from  rutin 

K  i  i     Hull. 

\  itnal  BaO 

ulisurpt 

Sample  I..., 

8*990 

,,    u 

7'  m 

ili  ■--.... 

.-.'.HI 

736 

3  070 

0-47 

Bample  t  — 

0*87< 

1,'UI 

sample  •'■  — 

0*89 
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When  alcoholic  semi-normal  potash  is  substituted  for  the 
aqueous  potash  both  gum  Ghatti  and  arabie  give  lower 
results,  e.g. : — 


Sample. 

K20  absorbed 
Aqueous. 

K20  absorbed 
Alcoholic. 

Ghatti  £um 

6"28 

3'94 

1-15 

2-84 

In  both  cases  a  gummy  residue  was  left  undissolved  in 
the  flask,  whilst  aqueous  potash  causes  in  every  case  an 
immediate  solution  of  the  gum  on  warming.  It  will  be 
observed  that  the  ratio  of  the  alcoholic  K..0  absorption  to 

Diagram  A. 


Apparatus  used  fok  taking  Viscosity  of  Gums. 

the  aqueous  is  much  greater  in  the  case  of  gum  arabie  than 
in  that  of  Ghatti.  This  may  furnish  another  means  of 
identifying  Ghatti  gum,  but  our  experiments  on  this  point 


require  extending.  The  fact  that  the  constituents  of  Ghatti 
are  not  nearly  so  insoluble  in  alcohol  as  those  of  gum  arabie 
is  also  shown  by  the  respective  yield  of  precipitates  with 
alcohol  (page  621). 

In  order  to  compare  gum  tragacanth,  which,  although  it 
has  no  adhesive  value,  makes  a  good  mucilage,  with  the 
Ghattis  we  made  a  determination  of  the  ash,  potash  absorp- 
tion, &c,  of  a  good  sample  of  this  gum.  The  detailed 
analysis  of  the  ash  is  given  on  the  preceding  page.  The 
potash  absorption  gave  12  •  6  per  cent.  K20  absorbed  or 
15-0-1  per  cent.  KOH.  The  resulting  liquid  was  bright 
yellow.  Mr.  R.  Williams  obtained,  using  alcoholic  potash 
for  two  samples  of  tragacanth,  the  numbers  11  05  and 
11-98  for  the  KOH  absorption. 

We  have  aheady  pointed  out  that  for  the  commercial 
valuation  of  the  viscosity  of  gums  the  burette  method  is 
liable  to  give  misleading  results.  It  is  true  that  the  empty- 
ing times  afford  a  measure  of  the  viscosity  of  the  gums, 
and  were  it  possible  or  convenient  to  make  np  fresh  solutions 
of  various  samples  of  gums,  and  take  their  viscosity  by 
this  method  together  with  that  of  a  newly  received  sample, 
the  figures  obtained  would  fix  the  place  of  the  new  gum 
with  regard  to  any  one  of  the  old  samples.  But  in  practice 
it  is  certainly  not  convenient,  nor  even  practicable,  to 
make  up  viscosity  solutions  of  "20  o"  30  samples  of  gum, 
and  we  have  found  by  experience  that  the  numbers  given 
by  the  burette  method  are  useless  by  themselves,  and  give 
no  indication  of  the  value  of  the  gum,  for  when  it  is  neces- 
sary to  determine  the  true  ratio  between  the  viscosity  of 
various  gums  some  other  method  must  be  employed.  We 
have  found  convenient  for  this  purpose  a  modified  form  of 
the  apparatus  described  by  Slotte.  It  consisted  of  a  double 
bulbed  instrument,  in  which  the  two  bulbs  are  connected  by 
capillary  tubing.  The  bnlbs  are  practically  of  the  same 
capacity,  and  one  is  fitted  with  tubes  so  that  the  solution 
undergoing  trial  can  be  sucked  over,  and  afterwards  when 
the  first  bulb  is  filled  returned  to  the  second  by  means 
of  a  tube  for  a  second  test.  The  capillary  tube  is  continued 
upwards  into  the  first  bulb  for  half  its  diameter,  so  that 
no  correction  is  required  for  the  effect  due  to  gravity  upon 
the  liquid  in  the  second  bulb. 

The  apparatus  employed  by  us  is  shown  in  the  accom- 
panying diagram.  The  only  essential  difference  is  that  it 
has  only  one  bulb,  the  gum  solution  being  sucked  up  from 
a  bottle. 

To  take  a  viscosity  determination  by  means  of  this 
apparatus,  certain  data  must  be  known,  as  from  them  is 
calculated  the  "  constant  "  k  of  the  instrument. 

This  "  constant  "  is  equal  to  the  value  of     j    where  q  is 

the  volume  of  the  bulb  in  cubic  centimetres,  /  the  length  of 
the  capillary  tube  in  centimetres,  and  r  the  radius  of  the 
capillary  in  "centimetres.  The  height  h  from  the  centre  of 
the  bulb  to  the  extremity  of  the  capillary  is  also  required. 

From  the  viscous  nature  of  most  10  per  cent,  natural 
•rum  solutions,  we  generally  use  artificial  pressure  to  raise 
the  solution  in  the  bulb,  but  it  is  quite  possible  theoretically 
to  determine  the  viscosity  of  a  gum  by  simply  allowing  it 
to  flow  out  from  the  bulb  and  noting  the  time  taken  in 
seconds ;  and  as  this  is  the  simplest  case  for  the  calculation 
of  the  result,  we  will  consider  it  first.  The  gum  solution  is 
placed  in  the  bottle,  and  the  gum,  by  pressure  or  otherwise, 
is  sucked  up  into  the  bulbs  till  the  upper  safety  bulb  is 
full.  The  solution  is  then  allowed  to  run  out  from  the 
bulbs  back  to  the  bottle  under  the  influence  of  gravity 
alone,  the  time  taken  to  flow  from  the  upper  to  the  lower 
mark  between  the  bulbs  being  noted  in  seconds.  Repre- 
senting the  absolute  viscosity  by  7j,  we  have : — 

7)  =  h  g  h  d  t 

in  which  h  is  the  constant  for  the  instrument  obtained  as 
above,  g  the  effect  of  gravity  in  C.G.S.  units,  d  the  density 
of  the  gum  (average  density  of  15  solutions  of  10  per  cent, 
strength  1-024)  and  h  the  mean  height  previously  taken. 
The  value  for  t;  as  thus  obtained  is  usually  a  small  decimal 
varying  from  0-2  to  0-03  per  cent.,  according  as  the  sample 
is  a  <rood  natural  gum,  or  a  dextrin  or  other  gum  substitute. 
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II  l> 


—  i.       N 
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md  1)  the  density  "t  merourj  I  18  l 

i.  duced  ir.un   the 

— 

■  -  K  t  -  (!'  -  /')  > 

the  velocit 
times  i,  and  <f  .  (P  —  p)  is  the  • 

ad  -■■  i-  equiva 
I    D        Our  working  equation  is  obtained  from  the 

this  expression 
■  in  the  liquid  after  falling 
h,  and  this,  in  cases  where  tin-   time  is  largi 
in. I  ma)  b«  disregarded.    <  to  the  other  hand,  if 
,i  •-,,«  be  •  ■  Brsl  made  bj  Slotte 

pla\ .  which  is  ..  for  the  kin.  I 

in  ilir  liquid  which  increases  witl.  th<  velocity, and  in  which 
allowance   i-   made  for  the  liquid  .it   different  portions  not 
ng  with  the  same  Telocity      Thi  equation   is  expressed 
• 

in  which  tiv  Brst  portion  is  ■ apreased  form  of  the  general 

whilst  (.,'  the   new  correction. 

It  depends,  u  will   '  ol   the  bulb  and 

il„.   lengtl                    ipillary,   which  remain  constant,  for 

the  -inn.    instrument,   and  on  the  emptying  time  fur  the 
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0*1876 

0*1866 

1,233 

0*1556 

1,089 

..•i.:,  in 

0*0470 

311 

0*0639 

ii; 

0*0480 

m: 

0*0484 

0*0410 

J71 

0*0468 

0*0380 

'-•.-.1 

0*0887 

304 

0*0511 

0*0430 

0-0148 
0*8903 

0*0184 

100 

o*-*22 

GhsHi,  5  per  cent  .. 

,» 

Gbatti,  ■'.  per  •-•■tit.  .. 

0*1391 

0*1350 

Ghattl,  ■'■  per  cent  .. 

0*1796 

0*1760 

1,1-iO 

Ghatti 

1.198 

Ghatti,  •'•  pei  cent.  .. 

0*1138 

873 

Gliatti, '.  per  cent  .. 

0*1419 

0*1383 

1,104 

0*0865 

169 

■  '0341 
0*0318 

0-0196 

1  ■_•■.! 

306 

ISO 

0*0884 

l-ll 

0*0708 

570 

0-0378 
0*0365 

0*0687 

816 

.•,i»; 

0*3636 

0*0446 

359 

In  the  column  for  'i  corrected  the  differences  due  to  the 
use  of  different  instruments  arced  course  eliminated.     On 
■  —in   ..I   water  at    IS    C.  determined  in  four 
nt  instruments  i-  shown  below — 


■i. 


:•!.     ..[ 


K  value 0' 


0*01186 


0*0184 


00000066! 
0-8175  0*886 


0*0180 


Poiseuille's  value  for  water  In-ini:  0-0122. 

1 1.,    above   values  foi  gums  and  dextrins  were 

I  at  a  constant  tempeiature  of  15  C.  and  are  com- 
pared with  water  at  that  temperature,  It  is  of  the  utmost 
importance  that  the  temperature  of  the  water  surrounding 
the  bulbs  should  be  adjusted  for  each  series  of  experiments 
in  tin-  temperature  at  which  the  absoluti  viscosity  of  the 
.-•  determined.  A-  far  as  we  have  ascertained, in 
utions  there  is  s  steady  diminution  in  viscosity  with 

mpcratura  until  a  certain  temperature  is  n 
which  increase  ol  heat  docs  not    tuarkedl)  influi   ice 
■ .  and  it   i-  possible   thul   above  thi-  "critical 

point,"  a-  »■  ma)  term  it,  the  gum  solutions .-  mon 

I  mperaturc  at   wh 

t)  I..,. mi.-  stationan  varies  somewhat  with  different 
gums,  but  broadlj  speaking  it  lies  between  60  C.  and 
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no  gums  showing  any  marked  decrease  in  viscosity  between 
80  C.  and  90°  C. 

The  experiments  we  have  made  in  this  direction  were 
conducted  as  follows.  The  300  cc.  bottle  containing  the 
gum  was  placed  in  a  capacious  beaker  full  of  hot  water,  and 
the  viscosity  instrument  was  also  surrounded  with  water  at 
the  same  temperature.  Thermometers  were  suspended  both 
in  the  beaker  and  the  outer  jar.  The  viscosity  at  the 
highest  temperature  obtained,  about  90°  G,  was  then  taken 
and  repeated  for  every  fall  of  -4°  C.  till  the  water  reached 
the  temperature  of  the  air. 

The  values  so  obtained  gradually  diminished  with  the 
increase  of  temperature.  From  the  r;  values  obtained  the 
Z  values  were  calculated  using  water  at  15°  C.as  a  standard. 
From  the  Z  values  thus  obtained  taken  as  the  ordinate,  and 
the  temperature  of  each  experiment  as  the  abscissa,  curves 
were  plotted  out  embodying  the  results,  examples  of  which 
are  given  below.  The  curves  yielded  by  three  gums  2,  7, 
and  8  changed  between  90°  C.  and  100°  C.,  whilst  gum 
sample  4  has  a  curve  bending  between  60°  C.  and  70°  C. 
Experimentally  this  increase  of  viscosity  of  the  latter  gum 
above  60°  C.  was  confirmed,  but  the  critical  point  of  the 
other  solutions  tried  approaches  too  nearly  to  the  boiling 
point  of  water  for  experiments  to  be  conducted  with 
accuracy,  as  the  temperature  of  the  bulbs  diminishes  sensibly 
while  the  experiment  is  being  made. 

If  viscosity  values  have  been  determined  it  is  possible 
to  calculate  the  remaining  or  intermediate  values  for  Z  at 
any  particular  temperature  from  the  general  equation — 

7A  =  A  +  ~Bt  +  C  f- 
As  an  example  of  the  mode  of  calculation  we  may  quote  the 
following.     A  gum  gave  the   following  values  for  Z  at  the 
temperatures  stated. 

Gum 50°  C.  Zso°  =  228 

Gum 80°  C.  Z3o°  =  389 

Guui 20°  C.  Z»°  =  412 

from  which  the  constants — 

A  =  592-99  B=-  10-2153  C=  0-0583 

cau  be  obtained  and  thus  the  value  of  'At"  for  any  required 
temperature.  The  numbers  calculated  for  gums  all  point  to 
a  diminution  in  viscosity  up  to  a  certain  point,  and  then  a 
gradual  increase.  A  comparison  of  some  of  the  figures 
actually  obtained  in  some  of  these  experiments,  compared 
with  the  calculated  figures  for  the  same  temperature,  shows 
their'general  agreement. 


7&Tlp 

\ 

1 

p 

c\ 

\ 

\ 

z 

300      460        600        750      000 


Curves  showing  viscosity  change  with  temperature  for 
three  typical  gums.  A — Arabic  VII.  U — Senegal  VIII. 
C— Ghatti  15. 

Effect  of  Temperature  upon  Viscosity — Gum  VII. 


Temperature. 


Z  found. 


Z  calculated. 


°c. 

50 

0-02S3 

228 

228-00 

46 

0-0805 

246 

240-55 

4> 

0-0352 

2S4 

266-75 

38 

0'0368 

297 

289-00 

SI 

0-0410 

330 

313-06 

30 

0-0419 

339 

:;;;:rim 

26 

0-0*45 

359 

367 'SO 

22 

0-0492 

398 

396-17 

20 

0-0511 

412 

412-111) 

IS 

0-0531 

428 

42S-00 

Effect  of  Temperature  upon  Viscosity. — Gum  VIII. 


Temperature. 

1 

Z  found. 

Z  calculated. 

•c. 

50 

0-0430 

347 

317 

46 

0-0475 

383 

371-14 

42 

I)  0502 

405 

397-00 

38 

0-0510 

411 

124-73 

34 

0-0575 

463 

454-06 

30 

0-0602 

485 

■185 

26 

0-0637 

513 

517"82 

22 

0-0667 

638 

552-25 

20 

0-0707 

570 

570 

18 

0-0755 

609 

583"  07 

The  constants  for  the  first  gum  are  those  given  in  the 
preceding  column,  whilst  for  the  latter  they  were — 

A  =  771-9  :  B  =    -   1115  :  C  =  0-053. 

As  will  be  observed,  the  effect  of  heat  appears  to  be  the 
same  upon  the  two  typical  gum  arabics  quoted  above,  an 
increase  of  temperature  from  18'  C.  to  50'  C.  decreasing 
the  viscosity  by  nearly  oue  half  in  both  eases,  and  the  same 
seems  to  be  true  of  most  gum  arabics.  Roughly  also  the 
same  holds  good  for  Ghattis  as  the  following  numbers 
show : — 


Gum. 


7.  at  is   C. 


/,  !il  50    (.'. 


1016 
428 
600 
581 
572 
7S2 

579 

228 

3-17 

Ghatti 

Ghatti 

The  following  table  shows  the  effect  of   heat  upon  the 
viscosity  of  a  typical  Ghatti: — ■ 

Ghatti  Gum  No.  15.— Viscosity. 


Temperature. 


Z. 


c. 

50 

0-0517 

418 

46 

0-0881 

468 

12 

0-062S 

506 

38 

0-0726 

585 

34 

0-0788 

635 

30 

0-0857 

6.11 

26 

0*0889 

717 

22 

0-0019 

741 

20 

0-0946 

763 

18 

0-0964 

777 

There  is  therefore  no  essential  difference  in  the  behaviour 
of  a  Ghatti  and  a  gum  arabic  on  heating.  Some  interesting 
results,  however,  were  obtained  by  heating  gums,  both 
Ghattis  and  arabics,  at  a  fixed  temperature  for  the  same 
time,  cooling,  and  then  after  making  the  solutions  up  to  the 
original  volume,  taking  their  viscosities  at  the  ordinary 
temperature.  The  effect  of  treating  for  two  hours  to  60°  C., 
80°  C,   or  100°  C,   a   small  permanent  alteration  in  the 
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■•.    ,,f    the   solution,   and   it   would   Iberefoi m 

should  be  made  up  cold  to  p  I 

urjmum  results,     rbe  following  numbers   illn-trr.t.- 

this  change,  vix. : —  


luK  • 


,tirur  tu 


|iai    1  . 


,T"  517 

Z.i  so  c >--'  41:' 

soi 

Gbatli* 

jitj  with  strength  ol  Bolution  was 
died  with  one  «r  two  typical  gums.     A   10  per  cent, 
in  invariably    more  than  twice  u   rucooj  as  a  5  per  cent, 
solution.    The  following  curve  was  obtained  from 
ih,  (,'  -    lilar  results  were  shown  by  other  gums. 


;<3nm 

,    / 

/ 

I 

am      .too     iko   tooo    moo 
ition  of  riscosity,  with  dilation.    Ghatti  No.  I — 

li   woold  seem,  therefore,  that  strong  solutions,  sayol 

SO  per  cent  rtrength,  would  be  more  alike  In  viscosity  than 

ns  of  5  per  i  lb  of  the  same  gums.     In  other 

words,  the  t  gum  solution  should  be  taken  as 

nearh  as  possible  to  thi 

observati f  this  fad  was  one  of  il ircumstanct  - 

which  decided  us  to  net  Spa   oenl   solutions  forthcdetei 
mination  of  Ghatti  gnm  viscosities,  the  ratio  between  the 
:,  per  cent  and   10  per  cent,  solutions  of  gum  arables  being 
roughlj  the  hum  is  thai  between  the  respective  weights 
l  f,<r  gumming  solutions  of  equal  value. 

p.  <.f  the  genera]  nature  of  the  solutions 

.mi   gums,  and  from  the  fact   thai  when  allowed  to 

portions  of  the  apparently  insoluble  matter  passed 

lution,  the  hj  pothi  sis  suggested  itself  thai  metarabin 

robin  although  insoluble   in   •  - « >  I  •  1  water. 

•  it  would  explain  the  appan  nl 

ring   solutions   of   higher  viscosity 

than   :  although   they   leave   insoluble   matter 

behind      li  l)    would   Ih-  due  to  the 

tin.  Itvnillff  "I    tti-  M.,r,  ovt  r . 

lbs  solutions  yielded  bj  rai  ■  leaving  insoluble 

behind  won  thi  tarn  Hund,  vix.,  a  saturated 

.i>iii   more  or  less  diluted  bi 

Mill  forth*  t.  if  the  insoluble  residue  of  s  Ghatti  be 

thi    n  shove  thai   required   In 

II  be  possible  to  dissoli  e  this 

'  mi  of  ordinary  gum 

In  ordi  i  it.,  following 

-,,.  nl.  v..  r,  •        ,  , 

i  and  dissolved  in 
It  was  diluted 
until   of    l"   i-t  i)    then 

lakes] 


1 


■'  mm 


/.. 


Hi.  viscosity  of  this  solution  therefore  was  considerably 
greater  than  the  mean  viscosity  of  the  lOper  cent,  solutions 


ii  j"    0'063B     ,,   ,... 
of  the  Ghatti  and  the  •rum  arable,  viz., =  0-l<5rt 

for  the  calculated  q.     Heine  it  is  evident  that  the  increase 

.-it\  is  ilue  to  the  solution  of  the  metarabin. 

Next  a  solution  was  made  from  a  mixture  of  To  per  cent. 

rod  80  percent,  gum  arabic.    This  was   also  clear 

and  gave  a  considerably  higher  viscosity  than  the  previous 

solution. 

Contains  7"  per  Cent  Ghatti, 


>mm.... 


1 


/. 


[t  will  be  obvious  that  the  increase  ol  viseositj  over  the 
is  solution   in  this  ease  must  be  duo  to  the  smaller 

:i t  of  the  thin  gum  arabic  which  is   present,  t.«.  in  the 

-.  there  is  more  gum  arabic  than  is  required  to 
dissolve  the  whole  of  the  insoluble  metabarin.  Further 
experiments  showed  thai  thi*  is  also  true  of  the  second 
mixture,  as  the  viscosities  of  the  following  mixtures 
illustrate 


9  ilution. 


/. 


i     - 1  percent.  Ghatti, ., 

D.  79  percent,  Gh 

B.  ;7-&]>erce!it.  Ghatti. 


D'SaODE 

ii-ls,;,i 


J.:ci7 


This  last  solution  B,  we  called  fur  convenience  the 
•■  maximum  viscosity  "  solution  as  we  believe  il  t"  1m-  r 
in  per  cent,  solution  containing  arabin  very  nearly  saturated 
with  metarabin.  As  will  be  observed,  its  viseositj  iliflVrs 
widely  from  those  of  solutions  C.  and  1'..  between  which  it 
lies  m  percentage  of  Ghatti.  The  first-named  solution  C. 
-  !■'<>  Utile  of  gum  arabic  to  dissolve  the  whole  of  the 
lently  there  is  a  residue  left  undissolved, 
which  of  course  diminishes  its  viscosity,  The  second  solu- 
tion I  >.  i-  to,,  low  in  ^  iscosity,  as  it  still  contains  too  much  of 
the  weak  gum  arabic,  and  as  will  be  seen  further  on  a  very 
slight  change  in  the  proportions  increases  or  decreases  t  In- 
\  1-.  ,.sit_\  enormously. 

We   next    tried  a   series   of  similai   expert nis  with  a 

Ghatti  containing  far  less  insoluble  residue  and  which  con- 
sequently woul.l  require  less  pun  arabic  to  produce  I  parted 
solution.     Mixtures  were  made  m  the  following  proportions, 


I .  Pressure  800  mm... 
ratun  19   I  . 


W8  per  Cent  Ghatti. 


i 
0-0976 


7-7 


96'6  percent  Ghatti. 


DO  mm 

Temperature  19  C 


i 
ntSSC 


Z. 
S,«I 


Tins  latter  solution  is  approaching  faith   elosel]  t i 

"maximum  viscosity"  with  the  previous  Ghatti,  and 
probably  a  very  - 1 1 ir  1 1 1  decrease  in  the  amount  of  pun 
arable  would  bring  about  tl»  required  increase  in  viscosity. 

When  these  experiments  wen  first  commenced  we  were 
still  under  the  impression,  whicbseveral  months' experience  of 
working  with  gains  had  produced,  namely,  thai  the  GhatrJi 
were  quite  distinct  in  their  properties  to  ordinary  gum 
Bui  the  new  hypothesis,  and  the  experiments 
mi. I,  rtaken  to  confirm  it.  showed  cli  arly  that  if  the  viscosity 
ol  s  gum  solution  depends  on  the  ratio  of  metarabin  t" 
ii.  then  tli.r.  is  no  absolute  lineof  demarcation  between 
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a  Gbatti  and  a  gum  arabic.  In  other  words,  there  is  a 
constant  gradation  between  gum  arabic  and  Ghattis,  down 
to  such  gums  as  cherry  gum,  consisting  wholly  of  metarabin 
and  quite  insoluble  in  water.  Therefore  those  gum  arabics 
which  are  low  in  viscosity  consist  of  nearly  pure  arabin, 
while  as  the  viscosity  increases  so  does  the  amount  of 
metarabin,  until  we  come  to  Ghattis  which  contain  more 
metarabin  than  their  arabin  can  hold  in  solution,  when  their 
viscosity  goes  down  again. 

From  these  observations  it  would  follow,  that  by  taking  a 
gum  of  less  viscosity  than  the  gum  arabic  previously  used 
to  dissolve  the  Ghatti,  less  of  it  would  be  required  to  do  the 
same  work.  We  confirmed  this  suggestion  experimentally 
by  taking  another  gum  arabic  of  viscosity  0  0557  at  15°  C. 
A  mixture  containing  93-3  per  cent,  of  this  Ghatti  and  6-7 
per  cent,  of  our  thinnest  gum  arabic,  gave  a  clear  solution 
which  had  the  highest  viscosity  we  have  yet  obtained  for  a 
10  per  cent,  solution. 


H.  Pressure  200  mm. . . 
Temperature  15°C. 


This  gum  arabic  may  be  regarded  as  nearly  pure  arabin 
(as  calcium  and  potassium,  &c.  salt),  liy  diluting  the  new 
"  maximum  viscosity  "  solution  therefore  with  the  10  per 
cent,  solution  of  the  gum  arabic  in  fixed  proportions  we 
obtain  a  series  of  viscosities  which  are  shown  in  the  following 
curve. 


4000 

3000 

zooc 

1000 

» 

Curve  showing  influence  of  Ghatti  upon  viscosity. 

Besides  obtaining  the  curve  for  change  in  viscosity  from 
maximum  amount  of  metarabin  to  no  metarabin  at  all,  we 
also  traced  the  decrease  in  viscosity  of  the  "  maximum  " 
solution  by  dilution  with  water.  The  following  numbers 
were  thus  obtained,  and  plotted  out  into  a  curve. 

Change  of  Viscosity  with  Dilution—  "Maximum" 
Solution.     15°  C.  Temperature. 


Percentage. 


10 

9 
8 
7 

e 

5 
4 
3 


0-55250 
0-42S50 
0-33120 
0-270G0 
0-22290 
0*16810 
0-11842 
0-08023 
0-08190 
0-036111 


4,456 

3,456 

2,832 

2,230 

1,797 

1,355 

955 

647 

199 

291 


JeOwn 


z 


750       1500     2250     3000     3750      4500 

Curve  of  variation  in  viscosity  on  dilution  of  the 
'Maximum"  solution. 

Having  obtained  this  curve,  we  are  ni.w  in  a  position  to 
follow  up  the  hypothesis  by  calculating  the  surplus  amount 
of  insoluble  matter  in  a  Ghatti.  For.  let  it  be  conceded  that 
the  solution  of  any  Ghatti  leaving  an  insoluble  residue  is  a 
mixture  of  arabin  and  metarabin  in  the  same  ratio  as  our 
"  maximum  "  solution,  only  more  diluted  with  water.  Then 
from  the  found  viscosity  we  obtain  a  point  on  the  curve  for 
dilution,  which  gives  the  percentage  of  dissolved  matter. 
Now  to  show  the  use  of  this  :  The  '/,  value  for  a  10  per  cent, 
solution  of  the  second  Ghatti  at  15  ('.  is  2,940.  This 
corresponds  on  the  curve  to  8-4  dissolved  matter. 
10— 8-4=  1-6  grins,  in  10  grins.,  which  is  insoluble.  We 
have  already  shown  that  a  "maximum"  viscosity  solution 
of  this  gum  is  formed  when  G-7  per  cent,  of  thin  gum 
arabic  is  added  to  it,  and  therefore  6-7  parts  of  a  thin  gum 
arabic  are  required  to  bring  16  parts  of  metarabin  into 
solution.  A  convenient  rule,  therefore,  in  order  to  obtain 
complete  solution  of  a  Ghatti  gum  is  to  add  half  the  weight 
in  thin  gum  of  the  insoluble  metarabin  found  from  the 
viscosity  determination.  But  the  portion  of  the  gum  which 
dissolved  is  made  up  in  a  similar  manner  (being  a  diluted 
"  maximum  "  solution). 

Therefore  the  84  per  cent,  of  soluble  matter  contains  58 
parts  of  metarabin,  and  the  total  metarabin  in  this  gum  is 
58  +   16  =  74  per  cent,  on  the  dry  gum. 

With  these  solutions  of  high  viscosity  some  other  work 
was  done  which  may  be  of  interest.  The  temperature 
curves  of  the  mixtures  marked  E,  G,  and  F  were  obtained 
between  60°  C.  and  15°  C.  The  two  former  curves  showed 
a  direction  practically  parallel  to  that  of  the  10  per  cent, 
solutions,  and  as  they  were  approaching  to  the  "  maximum  " 
solution,  this  is  what  one  would  expect.  Mr.  S.  Skinner,  of 
Cambridge,  was  also  good  enough  to  determine  the  electrical 
resistances  of  these  solutions  and  the  Ghattis  and  gum  arabics 
employed  in  their  preparation.  The  electrical  resistance  of 
these  gum  solutions  steadily  diminishes  as  the  temperature 
increases,  and  the  curve  is  similar  to  those  obtained  for  rate 
of  change  with  temperature.  Although  the  curves  run  in, 
roughly,  the  same  direction,  there  does  not  appear  to  he 
any  exact  ratio  between  the  viscosities  of  two  gums,  say  at 
15°  C.  and  their  electric  resistances  at  the  same  temperature  ; 
hence  it  would  not  seem  possible  to  substitute  a  determina- 
tion of  the  electrical  resistance  for  the  viscosity  determination. 
The  results  appear  to  be  greatly  influenced  by  the  amount 
of  mineral  matter  present,  gums  with  the  greatest  ash 
giving  lower  resistances. 

Experiments  were  conducted  with  two  Ghattis  and  two 
gum  arabics,  besides  the  mixtures  marked  E,  F,  and  IF. 
Comparison  of  the  electrical  resistances  with  the  viscosities 
at  15°  C.  show  the  absence  of  any  fixed  ratio  between  them. 


Gum  or 
Mixture, 


Ghatti,  1.. 
Ghatti,  2.. 
Arabic  1  . . 
Arabic  2  . . 
Mixture  F 
Mixture  E 


Ohms 
Resistance. 


Z  Viscosity 
at  15"  C. 


10 
15 
15 
10 
15 
11-3 


5.667 
2,2211 
1.S50 
2,1121 
1,930 
2.H  js 


1,480 

2,940 
61)5 
4t9 
787 

3,919 
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Whilst  performing   these   experiment*,  an   attempt  was 

'  '■■■'  '"  '""•1 
■     ■ 

and  the  solution 
cienl   hydrochjoi 

\\  ben   the 
tain   any   trace  ol 
■ 

.  up   the- 

followii 


in  heated  on  a  irater-bath  with  constant  stirring  until  the  per- 
posed  and  the  solution  becomes  brown. 
A  drop  of  sodium  hydrogen  sulphite  is  now  added  to  destroy 
the  permanganate.     At  the  same  time  the  solution 
-  perfect!]  colourli  ss. 
li  can  mow  be  cooled  down  and  made  up  to   i 
yielding  ■  S  pet  cent  solution  of  which  the  rotatory  power 
can  be  taken  with  ease.     Using  a  200-mm.  tube  and  white 
liu'lii  the  above  numbers  were  obtained. 


(ium  or  Deitrin. 


Xmlurai  - 
"  A.li-ff 


.  that  the  1""''  arabin  is  almost 

nn. 
irfuraldehyde  by  tli<-  breaking  di 
ibin  «.>-  tliouu'lii  possibly  to 

ling  the  natural  gums  tr another, 

led  in  obtaining  results  of  much 

.■inn   «■  re   hi  ated  «iili    100  cc.  "i 

boon  in  an  Erlen- 

After  tl 

ie  the  amounl  of  furfur- 

!  liquid,  which  was  generally 

olour, 

;  ntlj  alkaline  solution  was 

I  almost  to  dryness,  wl  illy  the  whole 

rurfuraldehj  the  colour  produced  bj 

with  anilini  now  be  compared 

ndard  subs) 

t.ik.  ii  :i-  a   standard  i-  the 

me  w.ij.'lit  ol  '      The  tint 

ras  then  compared  with  that 

i   t,»    ili.-  (.'mil  distillate   from  which   the  respectivi 

l.    The  following   table 

•bo«  — 


nr 



■ 


.til  .■! 


i-ss 
rat 


i 

: 

0,  1 

■II.  ■'•   ... 

6  — 

1.  T 


id,  8. 


il,  9 — 
I,  10.. . 
I 

Australian.  I. 

Australian,  'J. 

Itn/.il 

Dextrin,  1  — 

.  i 

Ghatti 


E 

H.. 

Per  Cent. 

s 

.-. 

■ 

,    BO-1 

■*' 

-  -y.n 

-  »•« 

s 

-  17  V. 

:. 

-    IV  1 

-   l'.li. 

s 

-  3s- 2 

■" 

-  iw 

a 

+  .17  ii 

.-. 

-  tFt 

.-, 

-  Wl 

-  :.. 

ji-ii 

6 

II-'" 

S 

i  139 

-  :■■■■ 

:. 

-  8(1-4 

append  Ft   in  the 

ii  the  ii-iuil 
to  have 

■ 

li  dilute 

'■ 
. 
•  r.     .1 
■hop  I 


These   numbers  ■! i   -how   an]    marked    connexion 

between  the  viscosity,  &c,  of  a  gum  and  its  specific  rotatory 
power. 

When  pun  arabio  solution  i-  treated  with  alcohol  the 
gum  i-  precipitated  entirely  if  n  lai  of  -pirit  be 

used.  With  a  view  to  seeing  if  the  precipitate  yielded  by 
the  partial  precipitation  of  a  gum  solution  was  identical  in 
properties  to  the  original  gum,  we  examined  several  such 
ites  from  various  gums  to  ascertain  then  rotatory 
power.  We  found  in  each  case  that  the  specific  rotatory 
power  of  the  alcohol  precipitate  redissolved  in  water  was 
ii.. i  tin  same  at  that  of  the  original  gum.  In  other  words 
in-  contained  a)  least  two  bodies  of  different  ro 

powers,  of  wl  re  soluble  in  alcohol  than  the 

1  fSullivan  obtained  similar  results  with  purr  I 

The  experiments  wer oducted  in  the  following  manner;  — 

of  a  dextro-rotatorj    gum    t  No.  :i    in 
table)  were  dissolved  in  20  cc.  of  water.     To  tin-  solution 
pci  cent,  alcohol.    The  white  pre- 
cipitate which  formed  was  thrown  on  to  a  tared  filtei  and 

washed  with  SO  cc. r.-  alcohol.     The  total  filtrate  then 

I  In    precipitate  \\a-  dried   and   wi 

per  cent  ol    the  total  gum.     The 

precipitate  was  then  re-dissolved  in  water,  bleached  is  before 

and   diluted   to   -i    5    pet    cent,   solution.     Tin-   was   then 

examined  in  tl»-  polarimetei       Readings   gave  the   valna 

i.     ■')■•-  previous  rotatory  powei   of  the  gum 

■  I    w.i-  i|ri\rn   oil    from    the 

which, allowing  foi   the  11-95  pei  cent,  of  water  in 

im,  should   contain   :t'_'l7   pei    cei  m.     Tin- 

liquid  was  then    diluted    to  a   known 

|..  i  . .  hi.  solution  tnd   to  be    ¥  57  ■  •  . 

in.  nt   was  tin  ii  repeated  again,   using  .'>  gnna. 

-     ,   tate  were  ol 
.in.    volumes  of  alcohol  and   water.     The  pre 
■71;  the  filtrate  Ireati  .1  as  before, 
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only  the  percentage  of  gum  dissolved  being  directly 
determined  instead  of  being  calculated  by  difference,  gave 
[a]  j  =   +  52-5°. 

(6.)  Another  gum  (Xo.  9)  with  [a],  =  -  38-2°  and 
containing  13  '86  per  cent,  of  moisture,  gave  2-3315  grins. 
of  precipitate  when  similarly  treated.  The  precipitate 
gave  when  re-dissolved  in  water  [a]j  =  —  20-  8°.  The  filtrate 
containing  39  •  5  per  cent,  real  gum  gave  [<*]j=  —  67  •  5°, 
so  that  the  least  la^vo-rotatory  gum  was  precipitated  by 
the  alcohol. 

The  Ghattis  apparently  are  all  kevo-rotatory,  and  give 
much  less  alcoholic  precipitates  than  the  gum  arabic. 
The  precipitation  moreover  was  in  the  opposite  direction, 
that  is,  the  most  la;vo-rotatory  gum  was  thrown  down  by  the 
alcohol.  The  appended  table  shows  the  nature  of  the 
precipitates  and  the  respective  amounts  from  two  Ghattis 
and  two  gum  arabics.  It  will  be  observed  that  the  angle 
of  rotation  in  three  of  the  cases  is  decidedly  less  both  for 
precipitate  and  filtrate  than  for  the  original  solution  : — 

Specific  Potatory  Powers  of  Gtjms. 


Weight 
Gum  used.    I    Gum 
Waken. 


■{;: 


Ghattii 


€: 


(a  ... 
lihatti  i 

lb... 


Grins. 
5 


5 

1'9680 

S'4900 

3-3450 

2-25511 
2- 6035 


Weight 
Alcohol 
Preoi- 


WeiRlit 
Gum 
Fil 


!>it:it<\     trate. 


Ta]j 

original 
Gum. 


Alcohol 
l'reci- 
pitate. 


Ffl- 


2-7111(1 
3* 5805 
2-3315 
2-3310 
0-3925 

(I- 101)5 
0-20(10 
0-2845 


1-9415 
0-8910 

1     66-8 

i     58'  1 
+    57-4 

2-3736 
2-4480 

-    3s  -2 

-  2o-s 

-  19-4 

2-7920 
2-8385 

-  140-8 

-  104-2 

-  L06-0 

1-8078 
2-3300 

-  147-05 

-  106-04 

-  102-04 

+  63-7 

-  52-5 

-  07-5 

-  i'.2-i 

-  76-0 
-72-4 

-  69-0 

-  66-2 


The  hygrometric  nature  of  a  gum  or  dextrin  is  a  point  of 
considerable  importance  when  the  material  is  to  be  used  for 
adhesive  purposes.  The  apparatus  which  we  finally  adopted 
after  many  trials  for  testing  this  property  consists  simply  of 
a  tinplatc  box  about  1  ft.  square  with  two  holes  of  2  in. 
diameter  bored  in  opposite  sides.  Through  these  holes  is 
passed  a  piece  of  wide  glass  tubing  18  in.  long.  This  is 
fitted  with  india-rubber  corks  at  each  end,  one  single  and 
the  other  double  bored.  Through  the  double-bored  cork  goes 
a  glass  tube  to  a  Woulffe's  bottle  containing  warm  water. 
A  thermometer  is  passed  into  the  interior  of  the  tube  by  the 
second  hole.  The  other  stopper  is  connected  by  glass 
tubing  to  a  pump,  and  thus  draws  warm  air  laden  with 
moisture  through  the  tabe.  Papers  gummed  with  the  gums 
or  dextrins,  &c.  to  be  tested  are  placed  in  the  tube  and  the 
warm  moist  air  passed  over  them  for  varying  periods,  and 
their  proneness  to  become  sticky-  noted  from  time  to  time. 
By  this  means  the  gums  can  be  classified  in  the  order  in 
which  they  succumbed  to  the  combined  influences  of  heat 
and  moisture.  We  find  that  in  resisting  such  influences  any 
natural  gum  is  better  than  a  dextrin  or  a  gum  substitute 
containing  dextrin  or  gelatin.  The  Ghattis  are  especially- 
good  in  withstanding  climatic  changes. 

Dextrins  containing  much  starch  are  less  hygroscopic 
than  those  which  are  nearly  free  frcm  it,  as  the  same  con- 
ditions which  promote  the  complete  conversion  of  the  starch 
into  dextrin  also  favour  the  production  of  sugars,  and  it  is 
to  these  sugars  probably  that  commercial  dextrin  owes  its 
hygroscopic  nature.  We  have  been  in  part  able  to  confirm 
these  results  by  a  series  of  tests  of  the  same  gums  in  India, 
but  have  not  yet  obtained  information  as  to  their  behaviour 
in  the  early  part  of  the  year. 

The  fermentation  of  natural  gum  solutions  is  accompanied 
by  a  decrease  in  the  viscosity-  of  the  liquid  and  the  separa- 
tion of  a  portion  of  the  gum  in  lumps.  Apparently  those 
gums  which  contain  most  sugar,  as  indicated  by  then- 
reduction  of  Fehling's  solution,  are  the  most  susceptible  to 
this  change.     Oxalic  acid  is  formed  by  the  fermentation, 


which  by  combination  with  the  lime  present  renders  the 
fermenting  liquid  turbid,  and  also  some  volatile  acid,  pro- 
bably acetic. 

We  have  made  some  experiments  with  a  gum  which 
readily  fermented — in  a  week — as  to  the  respective  value  of 
various  antiseptics  in  retarding  the  fermentation.  Portions 
of  the  gum  solutions  were  mixed  with  small  quantities  of 
menthol,  thyruol,  salol,  and  saccharin  in  alkaline  solution, 
also  with  boric  acid,  sodium  phosphate,  and  potash  alum  in 
aqueous  solution.  Within  a  week  a  growth  appeared  in  a 
portion  to  which  no  antiseptic  had  been  added  ;  the  others 
remained  clear.  After  over  five  months  the  solutions  were 
again  examined,  when  the  following  results  were  observed  -. — 


Antiseptics. 

Solution  after  Five  Months. 

Menthol  in  KOH 

Some  growth  at  bottom,  upper  layer  clear. 

Thymol  in  KOH 

Growth  at  top,  gum  white  and  opaque. 

Sulolin  KOH 

Growth  :it  top,  gum  black  and  opaque. 

Saccharin  in  KOH  . . . 

White  growth  at  top. 

Remained  clear  ;  did  not  smell. 

Sodium  phosphate  . . . 

Slight  growth  at  top. 

Slight  growth  at  top. 

The  solution  to  which  no  antiseptic  had  been  added  was 
of  course  quite  putrid,  and  gave  the  reactions  for  acetic  acid. 

In  the  earlier  part  of  this  paper  we  have  given  a  short 
account  of  the  chief  characteristics  of  the  more  important 
gum  substitutes.  The  following  additional  notes  may  be  of 
interest. 

The  ashes  of  most  gum  substitutes,  consisting  chiefly  of 
dextrin,  are  characterised  by  the  high  percentage  of 
chlorides  they  contain,  due  no  doubt  to  the  use  of  hydro- 
chloric acid  in  their  preparation.  The  soluble  constituents 
.  of  the  ash  consist  of  neutral  alkaline  salts,  but  as  a  rule  no 
alkaline  carbonates,  aud  it  is  thus  possible  to  demonstrate 
the  absence  of  any  natural  gum  in  such  a  compound.  We 
have  seldom  noticed  the  presence  of  any  sulphates  in  such 
ashes,  but  when  sulphurous  or  sulphuric  acids  have  been 
used  in  the  starch  conversion  it  will  be  found  in  small 
quantities. 

We  have  already  pointed  out  that  the  potash  absorption 
value  of  a  gum  is  low-  and  that  dextrins  give  high  numbers, 
but  the  latter  vary  very  considerably,  and  as  the  starch  and 
sugar  present  also  influence  the  potash  absorption  value,  it 
does  not  give  information  of  much  service.  The  following 
table  shows  the  kind  of  results  obtained  : — 


Sample. 


KOH 

absorbed. 


Starch.     ,  Real  Gum. 


Dextrin,  1 

Dextrin,  2 

Dextrin,  3 

Artificial  gum,  1 
Artificial  gum,  2 
Starch  


25-40 
19-70 

7-57 
19-70 
13-70 

9-13 


Per  Cent.     Per  Cent, 
1-99 


13-13 
24*72 

10-98 

8-05 

100-00 


o-oi, 
23-50 
None 


The    baryta    absorptions  seem  to   be   chiefly  due  to   the 
quantity  of  starch  present  in  the  composition  : — 


Sample. 


Starch. 


BaO 
absorbed. 


Dextrin,  1  , 
Dextrin.  2  . 
Dextrin,  3  . 
Starch 


Per  Cent. 
1-99 

13-13 

24-72 

100-00 


Per  Cent. 

1-75 

3-53 

5-64 

23-61 
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termined 

t    "'  ';'r 
men!  to 

of  the  dexl 

in   un- 

rtaicb  u 

\   large  per- 

■'  "'  wl,h  ;l 

.mall  l"M    ,.hM    "        , 

tiure  containing  Datura] 

i  than  wl'.-ii   oo  such  gum  is 

made  up   with  wal 

opic  when  dry,  although 

tore  i"  the  air 

-  fonn  of  gelatin  with 

■  what  hygroscopic  wh<  n 

■  eial  gums  and  dextrine 
inn  iiini-t  atmosphere  can  be  determined 

in  the  -am-  appal  mi-. 

glucose 

I  mi  substitutes   is   based 

•   brewers'  dextrins 

gbed  quantity  of  the  dextrin  is 

cold  water,  filtered  from  anj  insoluble 

and   then   the   glue Ictermined    directly   in    the   cleat 

I  In-  real  dextrin  i-  determined 
nil. n  ..f  the  filten  ■>  liquid  with  ll<  1.  and 
lining    it-    reducing    power.      The    starch    is 
rting  ii  portion  of  the  solid  dextrin,  and 
formed  b]  Febling.     After  deduct- 
due   !••   the    original  rod    the 
l  dextrin  presi  nt,  the  i                    Iculati  ■  !  aa  starch, 
the  solution  is  also  made 
with   dccinormal   soda,  and  results  returned  in  number  of 
loired  i"  i                                      '!"    dextrin. 
I  using  tlii-  method  are  embodied 
in  the  following  table  : — 

\\  M  1-1- 


1 

: 

»«S 

I 

I'll 


I 

O'tM 

il  - 

nixtorc 

I  glue  tin-  >  matter 

in  "f  the 
I  it  will  be  partially 

high. 

I'i- 

i    HAIUIAX, 
complimented    I1'    II 
volumii 

Mr.  Id  BTRAM   III 

■ 
other  liquid  ■ 

linn  while 
111.  I.'  was  i  well  v 

flow     WB» 

I 


-  out  did  not  present  itself,  and  the  precision  of  the 

entire  operation  was  greatly  enhanced.     The  reduction  of 

isitiestoan  absolute  standard  by  comparison 

with   water   was  by  no  means  necessary,  :i-  an  arbitrary 

lard  could  be  adopted.  But  it  was  essential,  he  thought, 
to  allow  the  liquid  to  flow  out  under  a  constant  head;  ami 
he  would  have  appreciated  the  author's  determinations 
much  more  highly  had  that  condition  been  fulfilled. 

Mr.  Tim-.  Chbistt  exhibited  a  sample  of  a  product 
made  in  Germany  from  the  Ghatti  gum  referred  to  in  the 
|u|K'r.  This  product,  he  said,  had  the  well-known  proper- 
ties of  gum  arabic,  and  he  had  therefore  hoped  that  the 
authors   would   have  ounl  of   it.     He  had 

shown  the  sample  to  the  lecturer  before  the  meeting,  and 
mi-  surprised  to  learn  thai  he  had  no)  seen  it  before,  Thoy 
had  heard  thai  these  Ghatti  gums  were  Bent  orer  mixed) 
that   .i.i-  l  Indians,  having  :i  great  demand  for 

these  products,  sent  men  into  the  forests  t<>  collect  them 
indiscriminate!]  in  the  best  waj  they  could.  Be  had 
himself  sorted  tin'  gums,  and  had  endeavoured  t..  secure  a 
supply  of  certain  specified  varieties,  but  had  failed  to  do 
so,  because  it  was  found  to  1"-  quite  impossible  to  control 
the  picking  in   Indian  forests.     The  German  manufactn 

of  these  gums  found  lifficulty  in  disposing  of  them,  and 

when  the  price  of  raw  gum  went  down  to«.  per  ton  they 
bought  largely,  and  were  able  to  make  contracts  in  advance 

in   iiii intrv.     In  fact,  until   the  recent  arrival  in  this 

mi r\    of  l'iiiii   arabics  of  good  quality  from  the  Niger 

pany,  we  had  had  to  depend  upon  the  Germans  and 
Austrians  for  the  Bupply  of  reliable  gnms  for  envelope 
making,  Ssc. 

Mr.  A  Boaki  said  thai  he  had  been  for  war-  past 
endeavouring  t"  obtain  a  reliable  method  fur  ascertaining 
the  viscosity  ol  fish  glue  solution.  In  the  case  of  thai 
substance,  however,  a  lOpei  cent,  solution  would  be  < n i i 1 1- 
impracticable,  as  it  would  no!  pass  through  a  capillar]  babe  | 
and  if  the  solution  was  reduced  t<>  ball  thai  strength  the 
no  definite  proportion  to  one  another.  Then, 
ol  temperature  was  a  great  difficulty.  In 
the  case  of  the  material  in  which  be  was  interested,  if  the 
temperature  was  raisi  I  so  as  to  make  it  possible  to  pass  it 
through  a  capillar]  tube  the  substance  itself  was  destroyed. 
He  would  be  verj  glad  if  the  n  adi  i  ol  the  paper  could  give 
him  any  information  as  t"  the  besl  means  of  dealing  with 
-in  li  a  material. 

Dr.  l: i hi  u.  having  been  called  upon  to  reply,  said  that 
in  regard  t"  Mr.  Blount's  objection,  in  trying  to  be  liri.f  he 
was  afraid  be  had  not  described  the  fonn  of  the  apparatus 
employed  sufficiently.  The  experimenl  was  oondnoted*  not 
exactlj  it  a  constant  pressure,  bnl  -till  at  •  mean  pressure. 
The]  noted  the  time  taken  by  the  liquid  in  flowing  From  the 
upper  !••  the  lower  mark  on  the  apparatus.  If  the  bottle 
was  huge  the  alteration  of  pressure  during  the  experiment 
■  il. ill  Taking  it,  say,  at  102mm.  al  the  beginning, 
it  would  diminish  to  98  mm  al  the  end;  so  thai  the  mean 
pressure  would  be  100  mm.  As  to  getting  the  last  ■  I  r  •  ■  i  - 
out    "f    tin'    burette  or   ordinary  viscosity  apparatus),  the 

■"i  thai  was  obviated  by  the  use  of    tin-  sal 
bulbs  (Fig.B).    The  volume  that  ran  through  the  capillary 
would  be  the  volume  between  the  two  mai 

Mr.  UiimuM  ltn ii  m  admitted  thai  thai  was  so.     But 

the  othei  di  feci  remained,  and  as  it  could  easily  be  overcome, 

■  :i  pit)  thai  tin'  slight  modification  necessary  to  thai 

end  ihould  not  be  made,  and  the  apparatus  thus  rendered 

1  ir   Uiium  replied  thai  tl"-  reason  that  was  no!  done  ni 

■'.■.Hi  pressure  was  somel  mes  required,  especially 

in  tl  •  solutions,  Inn   In'  admitted  thai  ■ 

•  mi    pressure   arrangement   could   In-  used   if    it    was 

■l  for. 

lid  thai  the  -ample  shown  by  Mr.  t 

i  i- •  I . mi  to  l»-  an   insoluble  Ghatti  gum  whisra  bad 

■'  odi  ■•  d  mlnbli       -  u  h  jrums  could  be  gol  to  dissolve 

■     b  or  lime  in  the  laboratory,  and  thej  would  some- 

-  dissolve  t"  a  certain  extent  it   treati  d  h]  steam  under 

in  I  n  ti  .    ■■  .'iili  patents  bad  been 
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taken  out  for  rendering  it  soluble  by  frying  it  in  oil ;  but 
until  Mr.  Christy  had  mentioned  it,  he  had  no  idea  that  a 
process  was  at  work  satisfactorily  for  the  insoluble  Indian 
gums.  With  regard  to  the  determination  of  the  viscosity  of 
fish  glue,  of  course  it  was  difficult  to  deal  with  strong 
solutions  in  a  burette ;  but  it  was  quite  possible  to  make  the 
determination  in  a  short  time  if  pressure  and  the  apparatus 
described  was  employed.  The  difficulty  consisted  in  keeping 
the  solution  clear,  so  that  it  should  run  through  the  burette 
or  other  instrument  employed  without  stoppage,  filter  paper 
being,  of  course,  useless.  That  difficulty  could  be  overcome 
by  using  a  battery  of  capillary  tubes  through  which  the 
solution  could  be  drawn  by  aid  of  the  pump  before  use 
in  the  viscosimeter. 


£ibrrpool  Section. 


University  College,  Brownlow  Street. 


Chairman  :  H.  Brunner. 

Vice-Chairman:  A.  Norman  Tate. 

Committee : 

E.  Carey.  A.  H.  Kmailit. 
V.  C.  Driffield.  D.  McKechnie. 

F.  Gossage.  E.  K.  Muspratt. 
W.  D.  Herman.                                Henry  Tate. 

C.  L.  Higgins.  A.  Watt. 

F.  Huiter. 

Hon.  Treasurer :  \V.  P.  Thompson. 

Hon.  Local  Secretary : 

Dr.  Clias.  A.  Kolin,  University  College,  Liverpool. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  on  Wednesday,  May  6th,  1891. 


MR.    A.    NORMAN    TATE    IN    THE    CHAIR. 


AN  INTERESTING  POINT  FOR  CHEMICAL 
MANUFACTURERS  IN  THE  NEW  GERMAN 
PATENT  LAW. 

BY   JOHN    HAYES. 

In  November  1886  a  notice  appeared  in  an  official  inter- 
national publication,  "  La  Propriete  Industrielle,"  stating 
that  the  representatives  of  German  chemical  industry  were 
under  the  impression  that,  since  only  the  process  for  manu- 
facturing a  new  product  and  not  the  product  itself  could 
be  patented,  the  process  might  be  worked  abroad  and  the 
products  introduced  into  Germany  with  impunity. 

Section  1  of  the  1877  German  patent  law  states  what 
kinds  of  inventions  can  be  patented  and  what  not.  Among 
the  latter  are  "  substances  produced  by  chemical  means  iu 
so  far  that  the  iuvention  does  not  relate  to  a  particular 
process  by  which  the  substances  are  produced."  It  was 
this  provision  which  occasioned  the  complaints  of  the 
German  chemists,  and  it  was  admitted  at  the  time  that  there 
was  ground  for  them.  They  had  the  effect  of  producing 
from  the  German  ex-Chancellor  a  circular  on  the  question 
(which  he  addressed  in  August  1886  to  the  various  Federal 
Governments),  combatting  the  views  of  the  manufacturers 
which  he  attributed  to  a  wrong  interpretation  of  certain 
words  in  the  law. 

After  October  next,  when  the  new  German  patent  law 
comes  into  force,  there  will  be  no  longer  any  ground  for 
complaints  on  this  head,  as  paragraph  4   of  the  new  law 


now  states  directly  and  definitely  (this  Journal,  1891,  491) 
that  a  German  patent  which  is  granted  for  a  process  will 
also  extend  to  the  products  obtained  by  such  process  ;  and 
paragraph  35  of  the  same  law  further  states  (id.  i'J4  )  that 
when  the  substances  produced  by  a  patented  process  are 
new  substances,  then  any  substances  of  similar  constitution 
or  nature  ("  Beschaffenheit  ")  is  to  be  regarded  as  having 
been  produced  by  the  patented  process  until  there  is  proof 
to  the  contrary  ;  showing  that  an  endeavour  has  been  made 
to  meet  the  views  of  the  chemical  trade. 

Possibly  certain  passages  of  the  1877  law  might  be 
construed  in  such  a  way  (and  this  construction  had  the 
support  of  the  ex  Chancellor)  as  to  give  sufficient  protection 
to  manufacturers  against  products  illicitly  produced.  Never- 
theless, it  is  a  good  thing  for  the  chemical  trade  that  it  has 
now  been  clearly  and  definitely  laid  down  that  the  patent 
covers  the  product ;  or  in  other  words,  that  although  the 
process,  as  under  the  1877  law,  still  remains  the  thing  to  be 
patented,  yet  after  October  next  the  patentee  has  a  claim 
to  all  products  produced  by  his  process  without  his  consent. 

The  burden  of  proving  that  a  product  has  been  produced 
by  his  process  will  be  on  the  patentee,  but  with  this  very 
important  exception,  that  he  will  be  relieved  of  such  burden 
when  the  product  is  a  new  one,  in  which  case  the  burden  of 
proof  will  lie  on  the  other  party. 


ittanriKsifcr  Action. 


Chairman :  Ivan  Levinstein. 

Vice-Chairman:  Edw.  Schunck. 

Committee  : 

J.  Grossmanu, 

P.  Hart. 

A.  Liebmann. 

Sir  H.  E.  Roscoe,M.P. 

C.  Truby. 

D.  "Watson. 

Hon.  Local  Secretary  : 

J.  Carter  Bell, 
Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


J.  Angell. 
G.  H.  Bailey. 
R.  F.  Carpenter. 
G.  E.  Davis. 
H.  Grimahaw. 
Harold  B.  Dixon 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


^etocastle  Section. 

CJiairman:  John  Pattinsoa. 

Vice-Chairman  :  T.  \V.  Stuart. 

Committee : 


a.  Allhusen. 
P.  P.  Bedson. 

G.  T.  France. 
G.  Gatheral. 
C.  H.  Hills. 
X.  W.  Hogg. 


T.  \V.  Lovibond. 
John  Watson. 
B.  S.  Proctor. 
TV.  W.  Proctor. 
W.  L.  Rennoldson. 
J.  E.  Stead. 


Hon.  Local  Secretary  and  Treasurer: 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 


notices  or  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 
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I.-GENERAL  PLANT.  APPARATUS,  AND 
MACHINERY. 

Asbesto     Disco  erg  I  ictoria.      Adelaide    Advertiser. 

Hay   15,  1891. 

Sa  mi'li  r  Y.,  page  69  l. 


PATEH  rs. 


Improvements  in  Apparatus  for  Evaporating  Liquors 
containing  Sails,  and  for  Separating  such  Suits  when 
rendered  Insoluble  by  Evaporation  of  On  Liquors.  B.G. 
Lawrence,  London.  From  S.  Pick,  Ssczakowa,  Galicia 
Eng.  Pat.  B087,  February  26,  1890.     8d. 

Tin-  invention  relates  to  improvements  in  Bog.  Pat  5124 
l     .1.    Wells),  and  is  intended  to  render  the 
apparatus   more  efficient   and  economical.     The   bouar   is 
made  with  an  upper  and  :i   lower  part,  having  the  beating 
chamber  placed  between  them.     This   latter  is  constructed 
..I  rubes  increasing  in  cross  sectional  area  as  the]  | 
downwards.     The  upper  pan  of  the  boiler  is   •.!'  greater 
r  than  the  heating  chamber,  by  which  method  the 
depth  nt  Liqnor  is  Inn  small  even  when  a  large  quantity  is 
in  be  treated,  and  boiling  can   be  carried  on  more  advan- 
isly.      The   filtering   medium   is  secured   within  the 
bottom  pari  ol  casing,  connecting  thai  part   to  the 

top  of  the  filter,  and  also  by  means  of  a  flexible  pipe  with 
the  interior  of  the  upper  part  of  the  boiler,  wherein  :i  partial 
vacuum  is  maintained.     The  lower  part  of  thi 

to  the  upper,  that    it   can  1"-  readily   and  quickly 
to  take  such  ;•  position  as  will  allow  the  contents  of 
the  top  part  to  fall  out  without  breaking  connexion  with 
the  boiler.-   1    S. 


Improvements  in  tin  Softening  of  Water  and  in  Apparatus 
\\    Lawrence,  London,    Eng.  Pat.  7188,  May  7, 

11</. 

Tin  main  feature  of  tlii-  invention  is  churned  t"  be  the 
m  ..i  the  free  carbonic  acid  gas  naturally  existing  in 
when   treated  with   alkali  and,   at   the  same   time, 

subjected  to  heat,  for  throwing  down  the  salts  of  lime  and 


.\ia\l:  kTUS  I  ..      W  v  r  i  i.. 
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magnesia.  The  application  of  heat  considerably  reduces 
the  time  required  for  precipitation  as  compared  with  the 
same  treatment  cold.  According  to  the  original  state  of 
hardness  of  the  water  and  to  the  amount  of  impurities  it 
contains,  the  treatment  differs,  as  does  also  the  arrangement 
of  the  apparatus  employed,  which  is  further  influenced  by 
the  use  to  which  the  purified  water  is  to  be  put,  whether  for 
steam  boilers,  laundries,  dyeworks,  for  alimentary  or 
general  household  purposes.  The  17  illustrations  ac- 
companying the  specification  show  a  variety  of  apparatus 
of  which  the  selected  figure  represents  a  household  lamp 
with  water  softener  combined. 

The  underside  (?(')  of  the  vessel  («)  is  cone-shaped  and 
acts  as  reflector  for  the  lamp,  the  chimney  («s)  adds  to  the 
heating  surface.  A  circular  filter  (w6)  separates  the  vessel 
into  two  compartments,  and  the  hard  water  mixed  with  any 
desired  ingredients  rises  through  the  internal  tube  (it4)  of 
the  stand,  enters  the  enclosed  space,  is  heated,  and,  after 
passing  through  the  filtering  material,  descends  for  utilisation 
through  the  annular  space  («:l)  of  the  stand.  There  are  18 
claims,  and  for  further  particulars  the  specification  should 
be  consulted. — B. 


Improvements  in  and  Relating  to  Apparatus  for  Filtering 
Water.  W.  J.  Baker,  Huddersfield.  Eng.  Pat.  9802, 
June  24,  1890.     11</. 

In*  connexion  with  the  filtration  of  considerable  quantities  of 
water  under  pressure,  the  inventor  discards  the  use  of  large 
cylinders  and  employs  instead  a  number  of  small  cylindrical 
filtering  vessels,  for  the  purpose  of  facilitating  inspection 
and  cleaning.  The  filtering  tubes  are  placed  by  preference 
upright  between  two  systems  of  pipes,  the  impure  water 
entering  through  the  lower  set  and  the  filtered  water  leaving 
through  the  upper,  each  filter  being  separately  detachable. 
An  open  filter  is  also  used  in  connexion,  for  the  purpose  of 
removing  the  coarser  impurities  from  the  water  before 
entering  the  system.  There  are  six  sheets  of  drawings  and 
five  claims. — B. 


Improved  Means  and  Appliancesfor  Manufacturing  Glass 
Tubing  and  for    Coupling   together  such    Tubing.     D. 
Kylands,  Stairfoot.     Kng.  Pat.  10,348,  July  4,  1890.     8<2. 
See  under  VIII.,  page  643. 


Improvements  in  Apparatus  for  Distilling  Sea-Water  and 
supplying  Fresh  Water  to  Mariyie  Boilers,  or  for  other 
purposes.  J.  Gilmour,  Glasgow.  Eng.  Pat.  10,379, 
July  4,  1890.     Sd. 

Sea-water,  by  preference  warmed,  such  as  it  issues  from 
the  casing  of  a  surface  condenser,  is  evaporated  in  an  in- 
dependent vessel  by  means  of  pipes  heated  by  steam  taken 
either  from  the  main  boilers  or  after  having  passed  through 
the  high  pressure  cylinder  of  the  engines.  The  steam 
arising  from  the  sea-water  may  be  led  to  the  valve  chamber 
of  the  low  pressure  cylinder  where  it  joins  the  expanding 
steam  and  gives  out  work.  Or  if  led  direct  to  the  con- 
denser from  the  evaporating  vessel  it  creates  a  vacuum  in 
the  latter  and  thus  conduces  to  economy.  In  either  case 
its  condensation  replenishes  the  boiler  feed,  and  it  may 
also  be  treated  partially  for  drinking  purposes  to  the 
saving  of  separate  distilling  apparatus.  There  are  two 
sheets  of  drawings  and  three  claims. — B. 


Improvements  in  and  relating  to  Pyrometers  or  Thermometers. 

J.  Murrie,  Glasgow.     Eng.  Pat.  10,380,  July  4,  1890.    8d. 

This  invention  relates  to  thermometers  or  pyrometers,  in 
which  the  heat  to  be  registered  is  imparted  to  one  end  of 
a  closed  tube  containing  a  liquid  which,  by  its  expansion 
and  pressure,  acts  upon  a  yielding  medium  at  the  other  end 
of  the  tube,  and  through  its  means  moves  the  index  or  pointer 
of  the  register. 

The  improvements  relate  to  the  manufacture  and  con- 
struction of  the  apparatus,  and  consist  in  making  the  tube 
of  solid  drawn  steel,  plugged  at  the  inner  end,  in  bending 
the  tube  downwards  at   the   outer  end  where  it  joins  the 


indicator  or  gauge,  for  the  purpose  of  retaining  at  the 
inner  or  heated  end  all  gases  that  may  be  developed. 
Further,  in  bending  backwards  and  twisting  the  inner  end 
of  the  tube,  in  sheathing  or  encasing  the  free  length  of 
the  tube,  in  interposing  a  diaphragm  and  separate  mercury 
chamber  between  the  heated  liquid  and  the  gauge,  and  in 
various  other  details  for  aiding  correct  indication  as 
represented  by  two  sheets  of  drawings  and  nine  claims. — B. 


Improved  Apparatus  for  Drying  and  Mixing  Bones  and 
other  Substances.  A.  H.  Hobson,  London.  Eng.  Pat. 
10,562,  July  8,  1890.      6rf. 

A  cylinder  mounted  on  an  inclined  axis  is  provided 
internally  with  sets  of  partitions  or  "  baffles,"  which  are 
semi-circular  in  shape  and  reach  about  half-way  across 
the  cylinder.  The  baffles  are,  more  or  less,  inclined  to 
the  axis  of  the  cylinder,  being  either  fixed  or  regulated 
from  the  outside,  and  so  arranged  that  the  edges  of  one 
set  come  opposite  the  intervals  of  the  other  set.  Any 
substance  fed  into  the  upper  end  of  the  cylinder  will  thus 
be  compelled  to  take  a  zig-zag,  up  and  down  course  through 
the  apparatus,  and  be  thoroughly  mixed.  The  lower  end  of 
the  cj'linder  passes  into  a  chamber  provided  with  a  balanced 
door  for  the  exit  of  the  substance  undergoing  treatment 
and  with  an  inlet  for  hot  air  or  flue  gases  for  drying  the 
material  as  it  passes  through  the  apparatus.— H.  T.  P. 


Improvements  in  or  connected  with  Apparatus  for  Drying 
Granular  Substances.  J.  H.  B.  Dinsmore,  Liverpool. 
Eng.  Pat.  10,888,  July  12,  1890.     8d. 

The  object  of  this  invention  is  to  provide  a  more  simple, 
rapid,  and  effective  mode  of  drying  granular  substances  such 
as  wheat,  brewers'  grains,  &c. 

The  grains  are  enclosed,  by  preference,  in  a  horizontal 
cylinder  (or  cylinders),  provided  internally  with  pockets 
or  scoops  set  in  a  vertical  direction.  The  cylinder,  on  being 
made  to  revolve,  elevates  and  turns  the  grain  over  or  through 
a  system  of  heated  pipes  extending  over  a  greater  part  of 
the  length  of  the  cylinder,  the  moisture  or  vapour  given 
off  being  removed  by  a  current  of  air  produced  by  a  fan 
placed  in  the  space  between  the  end  of  the  heating  pipes 
and  the  outlet  end  of  the  cylinder.  The  grain  is  afterwards 
cooled  in  the  above  space  or  in  a  separate  cyliuder  into 
which  the  grain  is  discharged  by  a  shoot.  Heated  gases 
or  fluids  may  be  used,  if  desired,  instead  of  steam. — E.  S. 


Improvements  in  Evaporating  Apparatus,  Specially  adapted 
for  the  Extraction  of  Salt  from  Brine.  A.Chapm;ui  and 
S.  Vickers,  jun.,  Liverpool.  Eng.  Pat.  11,529,  July  23, 
1890.     Sd. 

See  under  VII.,  page  641. 


Improvements  in  Apparatus  for  Straining  or  Sifting 
Finings  and  other  Analogous  Materials.  C.  O.  Gridley, 
London,  and  A.  Bishop,  Walthamstow.  Eng.  Pat.  11,672, 
July  25,  1890.     (,d. 

An  inverted  conical  sieve,  formed  of  wire  gauze  or  other 
suitable  material,  is  fixed  by  its  base  to  the  upper  end  of  a 
cylindrical  vessel  used  for  collecting  the  materials  after 
passing  through  the  sieve.  Another  cylindrical  vessel  is 
mounted  and  fixed  upon  the  sieve,  and  holds  the  materials 
to  be  operated  upon.  A  vertical  shaft,  carried  by  suitable 
bearings,  is  fitted  to  the  cylinder  and  sieve,  and  carries  a 
spiral  screw  consisting  of  three  or  more  helices  corresponding 
to  the  form  of  the  sieve.  The  bearings  are  made  adjustable 
so  that  the  spiral  screw  can  be  placed  nearer  to  or  further 
from  the  inner  surface  of  the  sieve  as  desired.  The 
materials  to  be  operated  on  being  placed  in  the  upper 
cylinder  the  screw  is  revolved,  and  the  materials  are  passed 
through  the  meshes  of  the  sieve  and  brought  to  the 
requisite  degree  of  fineness.  Meshes  of  various  sizes  are 
used,  according  to  the  nature  of  the  materials  and  the 
fineness  required. — E.  S. 
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Improved  Method  of  and  Apparatus  for  Regulating  the 
l  -       ■    Liquot    from  Distillatory   Apparatus. 

\l.    Schwab,    Manchester.      Bng.    Pat   6817,   April    18, 

'I'm  invention  ii  foi  the  purpose  of  maintainin 
the  liquid  in  the  distilling  vessel  at   ■  constant  height,  and 
consists  in  tin-  addition  "f  ■  separate  vessel  containing  ■ 
valve  which  ma]  '  il  bj  it-  own  « < - i ^ 1 1 1  >>r 

ipring.  Tlii-  outside  vessel  i-  connected  with  the 
distilling  vessel  bj  -i  pipe,  through  which  the  excess  of 
liquof  flows  under  the  automatic  control  of  the  valve. 

— G.  11.11. 

.In  Improved  Allot)         II-    meticaUy  Closing  Glass  Tubes 
and  othm  Purposes.     I-'.  Walter,  Vienna,  Austria 
Pat   :  159,  April  85,  1891.     i</ 

■nnl,  I     \    .  ; 
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Improremeu  Burning  Liquid    Fuel. 

w    l  ■>.  T.  J.  Uruv.  M 

i  Id. 

! 

I 

the   iinpm 

^  .tli  air 

-t.  .in,  >  hi,  i,  has  tn 

enter  tin  furnace  in  ordi  Another 

-i.  in   pi,  - 


and  producing  a  broad  and  economical  flame  resembling 
oduced  by  wood,  coal,  or  other  fuel   in  an  ordinary 
furnace  or  combustion  chamber. 

This  ensures  a  more  economical  combustion  of  the  fuel 
and  a  less  detrimental  effect  upon  the  furnace  walls  or 
boiler-plates  than  is  produced  bj  the  usual  "blow-pipe" 
form    of    flame   which    impinges  constantly  upon  the  same 

This   improved  burner  can   be  easily  fitted  to  existing 

-  ,,r  boilers,      It  makes  t bjectionable  noise,  and 

has  the  further  advantage  that  th<-  combustion  takes  place 
.,!  some  distance  from  the  mouth  of  the  Bhield,  thus  pre- 
venting the  rapid  deterioration  from  overheating  to  which 
such  burners  as  hitherto  constructed  are  liable. — 1).  E.  J. 


Improvement*  in  the  Production  of  Water-Gas.    J.  Blum, 
Berlin,  Germany.     Bng.  Pat.  5289,  April  5,  1890.    8<f. 

Tin-  i-  a  process  for  the  production  of  water-gas  by  the 
interaction  of  hydrocarbon,  preferably  petroleum  and  water, 
in  the  presence  of  a  metal,  preferably  nickel,  cobalt,  or 
copper.  The  hydrocarbon  and  water  must  be  intimately 
mixed  in  the  proportion  required  for  their  mutual  decom- 
position. The  requisite  temperature  is  not  less  than  570°  F, 
f-,r  nickel.  680  1'.  for  cobalt,  ami  s.'id  1-'.  for  copper.  An 
apparatus  i-  described,  in  which  the  petroleum  and  water 

are   delivered    in    the  right  proportion  to   a    heated  chamber 

containing  metallic  wire,  the  supply  of  fluids  being  regulated 
In  the  pressure  ol  the  water-gas  produced.-— H.  K.  T. 


Improvements  connected  with  tl<>  Manufacture  of  llu/ci- 
Gas  and  other  lius.s  for  Lighting  and  Manufacturing 
Purposes.  II.  Williams,  Stockport.  Bng.  rat  5494, 
\|.nl  in.  1890,     1  1,/. 

Tin-  invention  relates  to  "  apparatus  for  generating  that 
class  ,,t  frae  composed  ,,t  a  combination  of  hydrogen  pis 
i  in, n,  il,,-  decomposition  of  Buperhcated  steam, 
carbonic  oxide  gas,  gas  produced  by  the  distillation  ami 
carbonisation  of  coal  or  wood,  and  gas  produced  from 
liquid  hydrocarbons."     Bj  preference,  a  eel  "t   two  ■■  ■ 

-  lined  with  tin  -brick  is  used.  The  furnaces  ciuu- 
n.  nn,  ale    with    each    other    ley    duct-    controlled    by    valic-, 

an-l  each  furnace  is  Bnrmounted  by  a  small  retort,  also 
communicating  with  it  b]  a  suitable  valve.     One  condenser 

ting  of  a  group  of  pip,-  ol  -mall  diameter)  is  need 

in  conjunction  with  the  pair  of  retort-,     [not \iou  with 

tin  furnaces  is  a  carburetter,  wherein  the  gases  mej  be 
dill,,-, , l  with  the  vapour  of  liquid  hydrocarbons  to  any 
required  degrci  "i  illuminating  power,  and  afterwards  fixed 
into  a  permanent  gas.  This  fixing  apparatus  consists  ,,f 
an  iron  brick  lined  chamber,  within  which  are  arranged 
a  group  ,,t  retorts  ,,r  pip,-  charged  with  iron  or  steel 
trimmings  or  -craps  loose!]  packed  -.  surrounding  the 
■  h. nub.  i  or  adjacent  thereto  i-  a  multiple  carburetter,  in 
which  tin-  gases  an-  intimately  mixed  with  hydrocarbon 
vapours  pnoi  t,,  their  introduction  into  the  carburetting 
ind  fixers.     The  process  is  practically  a  continuous 

lb,  furnaces  are  charged  with  coke,  coal,  or  charcoal, 
and  the  retorts  above  them  are  charged  with  bituminous 
il   or    wood.     Tin-    fuel    in    the    furnaces    i-    brought    to 

in,  and,  -,-,  n,  i      1,\     ■  through    tin  in.  and     the     plo- 

i-i  -  (at  a  high  temperature)  arc  passed  into  the 
carburetting  chamber,  thus  raising  the  carburetting  retorts 
and  ii\,r-  to  the  high  temperature  required  to  enable  them 
to  carrj  out  their  functions  of  carburetting  and  living  the 
gases    permanently,     for  det.nl-  the  specification  and  its 

- 1-  of  drawings  mnsl  be  consulted.—  I>.  1  -..  ,1. 


rments  in  or  connected  with  flu    Manufacture  of 

'•  J     von    1.. ne'er   ami    I,.    Cooper,    l.i e, Is. 

Pat.  7789,  Mai   17.  1890,      I  l,f. 

I  iii  object  ol  (hi-  invention  ii  to  produce  water-gas  more 
loallj     in    those    cases    whet*    the    generator-gas 

I    at    the    -a-ne  Inn,     cannot    1„    Separate!]    mad,    use 

of,    ind   al-o   to   provide    a   simple   means    for    removing 

■up,,-,  d  -t,  am  from  the  water-gas, 
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The  first  object  is  attained  by  employing  a  recuperator 
of  the  class  previously  described  (Eng.  Pat.  6400  of 
1890),  in  which  the  producer-gas  from  the  generator 
is  burnt ;  the  products  of  combustion  are  employed  for 
heating  air,  some  of  which  is  used  in  the  generator  and 
some  to  supply  the  required  amount  for  the  combustion  in 
the  recuperator. 

The  hot  water-gas  is  freed  from  steam  by  passing  it 
through  a  coke  stack  on  its  way  to  the  scrubber.  (See  also 
this  Journal,  1890,  170;   1891,  245  and  -152.)— F.  S.  K. 


Improvement*  in  and  Apparatus  for  the  Manufacture  of 
Gas  for  Lighting  and  other  Purposes.  E.  W.  Walker, 
Loudon.     Eng.  Pat.  8373,  May  30, 1890.     Sd. 

Coal-gas,  produced  in  the  usual  way,  is  passed  through 
condensers  and  washers,  and  then  into  carburetters  ;  before 
drawing  the  charge,  steam  is  admitted  to  keep  the  retorts 
free  from  carbon,  and  the  gas  produced  is  either  led  into 
the  main,  or,  should  the,  sulphur  be  objectionable,  dis- 
charged elsewhere.  The  hot  coke  is  then  withdrawn  and 
placed  in  water-gas  producers,  arranged  in  batteries  of  two, 
and  there  treated  with  superheated  steam,  the  gas  being 
passed  into  the  same  carburetters  as  the  coal  gas.  The 
percentage  of  carbonic  oxide  in  the  finished  gas  may  be 
reduced  by  the  addition  of  hydrogen,  which  is  obtained 
from  spongy  iron  and  steam  ;  the  hydrogen  is  passed  into 
the  same  carburetters  as  the  other  constituents.  All  the 
retorts,  chambers,  &c.  may  be  arranged  in  a  furnace  of  any 
convenient  form.  — F.  S.  1\. 


Improvements  in  Apparatus  for  Generating  and  Burning 
Mineral  Oil  Gas  for  Heating  Purposes.  ().  Linder, 
Brussels,  Belgium.     Eng.  Pat.  9393,  June  17,  1890.     8<i. 

This  invention  relates  to  apparatus  in  which  petroleum 
is  converted  into  gas  by  the  heat  generated  by  the  burning 
of  the  petroleum  in  the  apparatus.  The  petroleum  runs 
under  pressure  into  a  valved  feed-pipe,  which  first  ascends 
vertically,  is  then  bent  so  as  to  form  a  horizontal  canal, 
from  which  a  pipe,  parallel  with  the  vertical  portion, 
descends  for  a  short  distance,  and  is  finally  bent  upwards 
towards  the  axis  of  the  canal,  terminating  in  a  jet  or 
burner.  The  horizontal  canal  is  covered  by  a  dome-shaped, 
perforated  plate,  provided  with  a  conical  deflector ;  the 
object  of  this  arrangement  is  to  throw  the  heat  downwards, 
so  that  the  canal  or  evaporating  chamber  is  raised  to  a 
high  temperature.  A  spirit  vessel,  fixed  underneath,  serves 
to  start  the  apparatus. 

The  pressure  on  the  petroleum  supply  pipe  is  regulated 
by  means  of  a  water-reservoir,  placed  above  and  com- 
municating with  an  air-reservoir ;  the  air  pressure  forces 
the  petroleum  from  a  tank  into  the  burner,  which  is  placed 
at  a  higher  level. — F.  S.  K. 


Improvements  in  or  Relating  to  the  Treatment  of  Peat  for 
the  Production  of  Fuel  and  By-products.  W.  Loe  and 
( '.  I  iumbart,  Munich,  Germany.  Eng.  Pat.  9651,  June  21, 
1890.     8rf. 

Peat  is  dug  or  dredged,  made  into  blocks  and  dried  on 
"  drying  fields  "  or  in  kilns  heated  by  the  gases  from  the 
carbonising  kilns  to  be  afterwards  mentioned.  The  drying 
kiln  contains  two  or  more  travelling  bands,  from  which  are 
hung  slats,  so  arranged  that  during  the  greater  part  of 
their  course  they  are  kept  horizontal  by  contact  with  a 
fixed  guide-rail,  but  towards  the  end  are  allowed  to  drop 
anil  hang  vertically  from  the  travelling  band,  dropping 
their  burden  on  slats  similarly  hung  and  guided  on  the 
lower  side  of  the  band.  By  the  use  of  the  same  device  of 
a  fixed  guide-rail  for  the  greater  part  of  the  travel  of  the 
band  and  slats,  the  peat  to  be  dried  is  made  to  traverse  the 
kiln  from  side  to  side  onee  more,  and  then  drops  in  the 
same  way  as  before  on  to  a  second  travelling  band  of 
construction  identical  with  that  of  the  first. 

The  dried  peat  is  mixed  with  well-burnt  and  newly-slaked 
lime,  and  either  heated  in  an  ordinary  charcoal  kiln,  if  it  be 
not  intended  to  obtain  the  by-products  of  its  distillation,  or 
in  an  externally   fired  charcoal  kiln  in  the  contrary  case. 


A  furnace  is  described  which  can  either  be  used  for  the 
obtainment  of  by-products  or  without,  in  which  case  the 
draught  is  improved. 

The  temperature  at  which  the  carbonising  is  effected 
should  not  exceed  500°  (C.  ?).  It  is  alleged  that  the  lime 
mixed  with  the  peat  "  analyses  the  protein  substances,  ami 
thereby  increases  the  output  of  ammonia,"  and  that  "the 
carbonate  of  lime  formed  thereby  is  again  burnt  by  the 
subsequent  heating,  and  enters  into  a  cement-like  con- 
nexion with  the  silicic  acid  contained  in  the  peat  and  the 
silicate  of  alumina,  See."  which  increases  considerably  the 
fitness  for  forming  the  mixture  into  blocks.  The  carliouised 
substance  is  cooled  with  water  as  it  leaves  the  kiln,  ground 
to  a  stiff  paste,  and  pressed  into  blocks,  which  are  said  to 
form  a  good  fuel,  free  from  smoke  and  smell,  and  leaving 
an  ash  that  may  be  used  as  a  mortar  or  a  manure.  The 
by-products,  chiefly  acetic  acid,  ammonia  and  tar,  are 
collected  by  known  means. — B.  B. 


Improvements  in  Gas  Producers.  J.  E.  Bott,  Eyam, 
W.  Mortimore,  Manchester,  and  F.  H.  Lindlev,  Ilcdcfyffe. 
Eng.  Pat.  11,106,  July  16,  1890.     lid. 

The  improved  producer  consists  of  a  circular  vertical  casing 
of  wrought  iron,  lined  with  refractory  materials.  The  hearth 
is  so  constructed  that  there  are  three  ash-pits  of  water, 
intersected  at  equal  distances  by  three  iron  tuyere  chambers, 
which  connect  with  the  blast  chamber  by  channels  in  the 
casing  of  the  producer ;  the  communication  between  the 
tuyeres  and  the  blast  chamber  is  so  arranged  that  when  the 
tuyeres  are  in  use  the  openings  are  in  juxtaposition,  and 
when  the  tuyeres  are  withdrawn  to  be  cleaned  the  blast  is 
shut  off  automatically. 

The  blast  is  admitted  into  the  fuel  through  ports  at  the 
sides  of  the  tuyeres  at  some  distance  from  the  centre  of  the 
producer,  the  space  in  the  centre  being  composed  of 
refractory  material  on  which  uuburnt  coal  continually 
drops.  The  tuyeres  are  made  in  two  parts,  the  upper  of 
which  slides,  like  a  drawer,  over  a  supporting  trough,  its 
sides  and  bottom  being  in  contact  with  water.  The  escape 
of  gas  through  the  stoking  holes  is  prevented  by  using 
ball-valves,  constructed  with  a  centre  hole,  through  which 
the  stoking  rods  are  passed ;  when  not  in  use  the  holes  are 
closed  by  turning  the  balls. 

The  advantages  of  this  form  of  producer  are,  amongst 
others  (1)  the  production  of  gas  is  more  regular;  (2)  the 
tuyeres  are  prevented  from  too  rapid  destruction,  and  can 
be  cleaned  and  repaired  while  working;  and  (3)  a  richer 
gas  is  produced. — F.  S.  K. 


Improvements  in  the  Manufacture  of  Artificial  Fuel. 
K.  Schimper,  Jersey  City,  U.S.A.  Eng.  Pat.  12,639, 
August   12,  1890.     4</. 

This  is  said  to  be  a  fuel  composition  to  be  burnt  in  a 
flueless  stove  or  other  vessel,  such  fuel  burning  slowly 
without  giving  flame,  smoke,  or  "  obnoxious  gases."  It 
consists  of  a  mixture  of  100  lb.  of  pulverised  charcoal  or 
coke,  31;  lb.  of  nitre,  and  3  lb.  of  starch.  These  are  mixed 
into  a  paste  with  water,  J  lb.  of  brownstone  is  added,  and 
the  composition  is  then  pressed  into  blocks.  The  fuel, 
when  burnt,  leaves  5  per  cent,  of  ash.  The  brownstone 
"  serves  to  absorb  and  neutralise  any  smell  "  produced  by 
the  combustion  of  the  starch  and  serves  to  retard  the 
burning. — H.  K.  T. 


Improvements  in  Means  employed  in  the  Manufacture  of 
Hard  Coke,  the  Distilling  of  Shale,  the  Boasting  of 
Ores,  or  other  Operations  wherein  Carbonaceous  Matter 
is  subjected  to  the  Action  of  Heat.  L.  H.  Armour, 
Gateshead-on-Tyne.  Eng.  Pat.  14,052,  September  6, 
1890.     lid. 

The  patent  relates  especially  to  ovens  such  as  are  described 
in  Eng.  Pats.  1947  and  5032  of  1882  (see  this  Journal.  1890, 
488;  1891.M36 — 443).  "  Water  or  liquid  "  is  supplied  under 
the  charge  in  regulated  quantity,  the  pipes  or  conduits 
through  which  it  is  supplied  being  provided  with  a  water- 
seal  and  preferably  with   a  sight   feed  arrangement.     The 
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i  for  the  _ 
producti  <>f  the  material  under  treatment. — B.  H. 

/  ,   /„    Burning  Petroleum  and 

II  !  ted  therewith. 

v,     |  i         A-  Mason,  Brooklyn. 

fork,    I  .8.  \.     : 
1-/. 

[inter  alia)  to  a  method  of  burning 
hydro  '   injecting  a  portion  of 

i   ili.-  furnace  chamber, 

■ndal  'in'-  maintaining  a  distinctively  separate 

I  in  the  lowi  dly  ami 

i-  mi  tin-  Int.  rally  pro 

,  prior  patent  i  Eng.  Pat.  i-'il 

I    carburetted  air  or  gas  an-  intn 

ir..m  thcr   with  spray    "  above 

ilu-  fire-bed."      Ii    i-    pointed   nut    thai   in 

I         -    the    two    elements   an-   in    such   cl 

proximit]  thai  1 1 . ■  ticall]  on!]  one  tin-  in  which 

both  elements   an  I  .    when  a-    in    the    i 

I  i-  the  distinctively  »  per  and  lower  fires 

.-.I   upon.     Bj   their  tl»-  bcsl  results  are 

i  :  - king,  clogging  up.  ami  choking  of  the  furnace 

i  |  and   iIm-  mutual  Bupporl  of  the  cross 
fires  provides  an  effectual  preventative  of  the  sudden  inter- 
ruption of  id.-  tin-  which  i-  common  in  tin-  burning  of  oil 
i  Ij  from  such  causes  a-  momentary  stoppage 
of  ii,.-  oil  supply  by  clogging,  See. 

\m  dripping*  from  the  injector  are  retained bj  a   bed 
consist  itos,    porous  Btone,  or   othi 

and  absorbent  material      Po  this  refractor]  bed  a  furtlu-r 

■uppl]     of   oil    may    1 inveyed.      Air    or    air    anil    -l.-am 

•  i  l..-  admitted  below  the  said  bed. 

nvention   furilnr  relates  to  a   method   of  burning 
li'|tiiil    hydrocarbon  furl    which   consist*  ecting   oil, 

til  into  a  pipe  retort  ami  maintaining  tli- 
a   linn-    then  ■   ili«-   combustion 

ehambcr  for  mixing,  expanding,  vaporising,  ami  gasifying 

ill. -in   III.  r.  in.-    I>.   I     .1 


maintained,  but  as  soon  a-  it  become low  to  properly 

decompose  ilu-  -nam  ami  oil,  tin-  supply  of  these  i-  rut  off, 
ami  iht-  blasting  operation  is  repeated  until  tin-  requisite 
heat  is  attained.— D.  Ii.  .1 


Improvements  in  iht  Manufactun  oj  G  I    G.  Springer, 

...  i    -  \     l  ng  Pal    17,159,  I  k  tobcrJ 

Tin-  invention  relates  to  the  manufacture  of  (_m~  from  the 

on  ol  steam  and  heavj   hydrocarbon  oils,  which 

iog  to  their  l"«  ipeciflc  gravity,  an-  difficult  to  treal 

i  part  ol   the  apparatus  used  consists  of  fl  furnace 

Lmitting  an  air   blast  and  a   steam 

supply.    'II'  I  and  steam  decomposing 

chamber.    \  two  chambers  containing  refractory 

tporising  and  mixing  chamber 

■■  Kii-ti  hydrocarbon  oil   is  admitted 

ami  allowed  t"  descend,  percolating  tin-  refractor]  n 

As  it  d<  the  upward  current  "i   decomposed 

ili- 1.    may  I"  a  partial 
>n  "i   ili.-  ..il  and  fixio  I 

i  liaiiil-  than   the    first,   ami    i  .  fixing 
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In.  I .  hamhrr  during  ilu  I  the  fuel  to  incandi 
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on,  and  thi    products  i 
a   tin    fuel  i"  Inat  ili.    api 

including    il  ■ 

V\  I"  n    tin     In.  I    is    in    a    Stat 

ippcd  ami  steam  is  admitted 
I  hi    »H  am  i-  .1.  .  on, | I  m  i 

.   and   i-    further 
i  with  tin  i'  1 1.,.  ior]  " 

sdmilti  .  drips  down    and 

with    ili.    i  .■   from   ti» 

u  which 
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Incandescent    <"/-    Lights.     C.  M.    Lungsen,  New  York. 
U.S.A.     Eng.  Pat.  17,674,  November  I.  1890.     6d. 

l'i  istii  wires  made  ol  compositions  containing  refractory 
earths  are  woven  instead  of  being  wound  one  above  the 
other,  and  pressed  together.  In  this  way  the  wires  are  leu 
liable  to  cut  one  another,  and  the  structure  is  more  elastic 
the  thread  sufficient  plasticity  and  tensile  strength 
for  this  purpose,  a  m„;,ii  quantit]  ol  glycerin  is  added  to 
the  glue  of  which  it  is  composed.  Or  such  Bubstani 
rubber  dissolved  in  naphtha,  or   boiled    linseed  oil,  may 

I  as  binders.     In  making  the  threads,  the  refractory 
earth  is  mixed  with  the  binder,  and  then  forced  through  a 

l  !i.  wires  so  produced  an-  then  Bupplied  to  a  weaving 
or  braiding  machine. — 11.  K.  T. 


Improvements  in  Coking  Processes.     J.  Bowing,  Tilbury. 
Eng.  I'at.  1682,  Januarj  29,  1891.     id. 

Is  previous  patents  (Eng.  I'at-.  10,137  of  1888  ami  9199 
"i  1890)  tin-  inventor  has  claimed  tin-  manufacture  of 
briquettes  from  coal  ami  similar  substances  bj  mixing 
with  tar  or  shale  oil  ami  water,  ami  compressing,  the 
mixing  being  preferably  carried  out  by  forcing  steam 
through  tin-  mixture,  whereb]  tin-  excess  of  water  ami 
..il  are  forced  out.  Be  now  claims  ilu-  coking  of  the 
briquettes  prepared  as  above.  The  above  preparation  is 
very  suitable  for  coking,  especially  when  materials  of  an 
anthracite  nature,  which  will  not  usually  coke,  arc  hi  l»- 
dealt  with.     II.  K.  T. 


Improvements  in  Separating  Carionic  Acid  ii<>ni  other 
<  *,  specially  in  the  Production  "/  Gas  I'm-  Lighting 
ami  Heating  Purposes  Free,  or  practically  /'"',  limn 
Carbonic  Oxide.  P.  1'.  MacCallum,  Selensburg.  From 
.1  C.  K.-issij;,  La  Plata,  ami  .1.  I.amlin,  Stockholm, 
Swedi  i       Eng    Pat   2021,  Februarj  I.  1891.     Id. 

\\  in  \  steam  i-  passed  through  incandescent  rail'"' 
fuel  maintained  at  C,  a  gas  is   produced  which 

consists  mainly  of  hydrogen  ami  carbonic  acid,  with  only 
small  quantities   of    carbonic   oxide.     When  tin-   fuel   is 
maintained   at   a   higher    temperature,   ilu-   proportion   of 
-   until,  at  a  temperature  of  i  ,000 
tin-  resulting  pi-  .-.insists  ,.i  a  mixture  of  about  I"  i 
.-:   carbonic  oxide  aud  50  per  cent,  of  hydrogen,  with  only 
about  5  pei  cent,  of  carbonic  acid.     This  i-  known  as  water- 
gas,  and  its  use  is  "ft.  a  objected  to  on  account   of   the 
is  properties  of  ilu-  carbonic  oxide  contained. 
The  in. on  object  of  this  invention  is  i"  produce  a  ;;i> 

containing   but  little   carl ic  oxide,  ami   to   incree 

calorific  power  by  removing  the   carbonic  acid   from   the 
combustible  gn  -  s,      II"   process  consists  in   passing  steam 
rabl]  superheated)  or  water  through   fuel   contained 
"i   externally-heated   retorts,  "i    in   water-gas    geni 

750  i  il"  resulting  gas,  consisting 
"i  hydrogen  ami  carbonic  acid,  in  the  proportion  "I  9  to  I. 
i  ami  freed  from  sulphur  impurities  in  the  usual 
way.  Ii  is  then  passed  through  an  absorbing  apparatus 
containing  carbonates  "I  alkali  or  alkaline  earths,  prefet 
ably  solutions  of  sodium  carbouutc  ismla)  or  potassium 
carbonate     (.potash).       These    substances    readily    absorb 

ill]  under  pressure)  the  curl ic  acid,  forming    hi- 

carbonates,  fi which  the  carbonic  iiciil  is  eusily  removed 

icl i   a  moderate  vuL'iiuui,  espvcinll]  it   aided  by 

111.   remaining  gas  consists  principally  of  hydrogen, 
and  is  read]  Pa    use,  wh  itinns  arc  again  uvailahle 

ior  unlimited  repetition  ol  the  absorbing  opcrnt s,  &c 

1 1        J, 
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III -DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 


TAR 


On  the  Composition  of  <  'ertain  Petroleum  Oils,  and  of 
Refining  Residues;  the  Sulphur  Compounds  in  Ohio 
Petroleum.  C.  P.  Mabery  and  A.  \V.  Smith.  Amor. 
Chem.  J.  13  232— 243.  (See  also  this  Journal,  1890, 
275.) 

Mm  H  difficulty  having  been  experienced  in  the  removal  of 
sulphur  from  the  distillates  of  Ohio  oil,  few  if  anv  of  the 
commercial  products  are  entirely  free  from  it,  while  it  is 
frequently  present  in  considerable  quantities.  The  authors 
have  been  able  to  separate  and  identify  in  the  crude  oil 
methyl,  ethyl,  normal  propyl,  normal  and  iso-butyl,  pentyl, 
ethyl-pentyl,  butyl-pentyl,  and  hexyl  sulphides,  and  also 
various  sulphides  which  correspond  neither  in  boiling  point 
nor  in  composition  with  any  previously  described,  together 
with  some  apparently  unsaturated  sulphur-free  oils,  which 
will  be  further  examined. 

When  the  aciil  sludge  from  the  washing  of  the  various 
products  is  diluted  and  neutralised  with  lime  or  chalk, 
unstable  calcium  salts  are  formed,  which  are  decomposed 
by  distillation  with  steam,  the  sulphides  passing  over.  This 
oil  is  colourless  when  freshly  distilled,  and  is  entirely  free 
from  sulphuretted  hydrogen.  Its  specific  gravity  at  16  •  5  is 
0-9245,  and  it  contains  14-97  per  cent,  of  sulphur.  On 
distillation  under  atmospheric  pressure  considerable  decom- 
position takes  place,  but  by  reducing  the  pressure  to  from 
100  to  150  mm.  it  becomes  inappreciable.  This  decomposi- 
tion, however,  occurs  only  in  the  case  of  the  sulphides 
boiling  above  140°  (at  760  mm.).  By  repeated  fractionation 
the  oil  may  be  split  up  into  a  number  of  fractions,  which 
give  with  alcoholic  and  aqueous  mercuric  chloride  precipi- 
tates, crystalline  in  the  case  of  the  more  volatile  sulphides, 
thick  viscid  oils  with  the  less  volatile.  They  also  readily 
form  platinum  salts  and  bromine  addition  products.  The 
lower  sulphides  may  also  be  obtained  from  the  crude  spirit 
boiling  below  150  by  precipitation  with  aqueous  mercuric 
chloride.  The  heavy  precipitate  is  dried  by  pressure,  and 
decomposed  by  sulphuretted  hydrogen  in  presence  of 
alcohol,  the  mercuric  sulphide  invariably  separating  in  the 
red  form.  After  filtration  the  oil  is  thrown  out  by  the 
addition  of  water,  washed,  and  dried.  Thus  prepared  it  is 
nearly  colourless,  and  has  a  specific  gravity  at  20:  of 
0-8543.  From  this  latter  product  the  authors  have  pre- 
paied  methyl,  etlry],  ethyl-propyl,  and  normal  propyl 
sulphides,  the  remainder  of  those  mentioned  above  being 
obtained  from  the  oil  from  the  acid  sludge.  All  attempts 
to  isolate  iso-propyl  sulphide  were  unsuccessful,  as  although 
some  of  the  distillate  collected  between  1 15° — 12.V.  analysis 
showed  that  it  could  not  be  the  iso-compound  boiling  at  120J. 
From  the  sludge  oil  various  sulphur-free  oils  uniting  readily 
with  bromine  and  those  of  lower  boiling  points  with  hydro- 
bromic  acid  were  obtained. 

To  remove  any  doubts  whether  these  sulphides  exist  in 
the  crude  petroleum,  the  authors  distilled  several  litres 
uuder  diminished  pressure,  and  extracted  various  distillates, 
some  with  sulphuric  acid,  and  some  with  mercuric  chloride, 
and  obtained  sulphides  corresponding  in  all  respects  to 
pose  previously  mentioned. 

About  one-third  of  the  sludge  oil  distilled  above  the 
boiling  point  of  hexyl  sulphide,  but  with  considerable  de- 
composition even  under  diminished  pressure.  It  consisted 
in  great  measure  of  sulphides,  but  the  authors  have  not 
attempted  to  separate  them. — F.  II.  L. 


Constitution  of  Cymene.    O.  Widman.     Ber.  24,  439— 456. 

1  mi:  author  describes  the   synthetical  preparation  of  para- 
methylpropylbenzene  and  paramethylisopropylbenzene,  and 


in    the   following  table  compares   the    properties  of   these 
isomeric  hydrocarbons  with  those  of  cymene: — 


Parametuylisopropylber.zene. 


1  'dour Somewhat  unpleasant. 

Ba-a-sulpbonate H',,,11,^0.1  i>a  +  :;  11  .,(>.     plates,     lose 

all  water  at  luii  . 
u-sulphone-amide Plates,  melting  at  115°— 116°. 


Cymene. 


Boiiins!  point 176°— 176°. 

Specific  gravity Q'S602  (15  I, 

Odour Unpleasant. 

HN"<  >;,  l-ioi i  Yields  tolylmctliylket on, •. 

Ba-a-sulpaonate :i  H,0,  plates,  lose  all  water  at  100  . 

Na-a-sulphonate 3  11,0  (according  to  Sieveking)  ::  II  0 

(Paten  iol. 
o.-sul phone-amide Plates  meltingat  115°— 116°. 

p-sulphone-amide I  Scales  melting   at  lis°   (Bemsen  and 

Day  i. 


The  author  concludes  from  his  investigations  that  cymene 
is  paramethylisopropylbenzene,  and  not  paramethylpropyl- 
benzene  as  hitherto  assumed. — I).  B. 


Etkylpropylbenzene.  O.  Widman.  Ber.  24,  456—459. 
In  a  recent  communication  (Ber.  23,  3191)  von  Becke,  in 
treating  ethylbenzene  with  propylbromide  in  the  presence 
of  aluminium  chloride,  and  fractionating  the  product, 
claims  to  have  obtained  the  following  compounds : — 
Fraction,  150 — 155":  isopropylbenzene.  Fraction  ITS  — 
185°:  diethylbenzene.  Fraction  189° — 195°:  m-ethvliso- 
propylbenzene.  Fraction  195 — 201  :  p-ethylisopropylben- 
zene.  Fraction  2013 — 208°  :  di-isopropylbeuzene.  The 
author  argues  that  it  is  quite  impossible  to  obtain  pure 
hydrocarbons  in  this  way,  ami  expresses  the  opinion  that  in 
most  cases  the  fractions  in  question  contain  mixtures  of  two 
or  more  hydrocarbons.  This  is  clearly  shown  in  the  case 
of  ethylpropylbenzeue  which  von  Becke  prepared  according 
to  Sempotowski's  method.  This,  on  sulphonation,  yields 
an  acid,  the  magnesium  salt  of  which  was  converted  into 
the  sulphone-amide.  The  latter  melts  at  84°.  The  author, 
however,  positively  asserts  that  on  sulphonatiug  the  hydro- 
carbon two  sulphonic  acids  are  formed,  the  corresponding 
sulphoue-amides  melting  at  112° — 113  and  108°  respec- 
tively.—!). S. 


History  of  Cymene.     R.  Meyer.     Ber.  24,  970 — 971. 

Referring  to  YVidmau's  researches  on  the  constitution  of 
cymene  (preceding  abstract),  the  author  considers  it 
necessary  to  mention  that  he  has  at  no  time  entertained  the 

D  2 
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iperimeuts  ot 
imii  it  "a-   UDUI 
f,,r  |„„  ■  „.r  irl.il-.     Ho  has   n"i  attempted 

,..„  ,,r  it-  sulphone  amides  id  a  pure 
f,,r„,  H  - i m.m .      The    only    substance 

baa  been  the  bariuai  - 
ilpbouic  acid,  which  be,  io  agreement  with 
l    mol.  of   II.1 1      Act 
II  1 1      it  i-  the  author's  intention 

-  f.,r r   work  and  if,  aa  he  hopes,  hie 

confirm  tt' id  man's  r.  i  enl  observation*,  the  whole  chemistrj 

,,,  ,|„  |  roups  »MI  hare  been  greatly 

simpliBed,    and    further    pi  oof    adduced     respecting    the 

isions  drawn  by  the  author  from  his 

bydroxylation.     If.:'-  Widman  -h  >ws,cym_enc 

and    nol   normal  propyl,   the   only    plausible 

tiou  to  the  rule  thai  "tertiary   hydrogen  atoms "  only 

...  directly  into  hydroxy  1  falls  tothe  ground  and 

dation  of  cymeneand  >t-  buI phonic  acid  into  hydroxy 

propylbenzoic  and  bydroxypropyhjulphob  -  lakes 

rilhoui  any  chemical  resolution.— D.  H. 


//  i        ,,,      1 1.  Widman.    Ber.  24, 

\  ittrii    '■•   Meyer's  remarks  (preceding  abstract)  on  the 
•ante  subject  <-.illiriir  f.,r  no  special  u. -t i.-.-. — I >.  B. 


Sjtiili.  i   i  bazole    Derioaiivi        1     TSuber  and   1!. 

renherz      Ber.  24,  1083     1036. 

led  ili'-  synthesis  of  a  diamido- 

carbaxolo  from  benzidine,  and  has  also  prepared  carbazole 

synthetically  from   benzidine.     The   authors    now    give  an 

•  of  the  preparation  of   carbazole  derivatives  from 

l..  nxidine  homologues. 

Uiamidodimelhytcarbatole,  CuH|jif„   was   obtained    by 
do-orthotolidine  hydrochloride  with  20  per 
cent,  hydrochlnrii  I  parts)  for  15  hours  al  1'."' 

treating   the   Altered   solution  of  the    product    with 

stannous  ohloride  and  hydrogen  sulphide,  evaporating  the 

nitrate  and  precipitating  with  hot  conci  ntratcd  hydrochloric 

III.-    hydrochloride   which   results    crystallises    in 

colour!  rhe  base  forms  colourless   microscopic 

It  i-  al -t   insoluble   in  water,  sparingly  soluble 

in  cold,  more  readily  in  hot  alcohol,  benzene,  tolui 

It   turn-   black   .it   260     and   melts  at   271  .     The 

r/i.i'./r//  compound,  (     II    \,!.  is  obtained  when  the  basi    - 

\  hours  with  glacial  .'  .  parts).     It 

ttci    -"li'  ni  in   colourless  ncedli  - 

lutional     formula    represents    tin 
-\nt  of  diamidodimethvl  carbazole : — 


.  II 


.  II 


Ml 


_  N|, 




Ml 


Ml 


.   II 


i    II 


Ml 


Ml      ■     Ml 


Ml 


■  III. .Ill    Willi    -  ll«.,    hj 

■  I..  group  '■'■    •!  ■midodimetby 
lu.th    met  hods    inl'l    • 
t.  -.  mldi  -  cnrhnsoli 


ai.-  satisfied   that  tin-  compound  in   question  is  dimethyl- 
carbazole  of  the  formula  : — 


> 


The  picratc  crystallises  in  reddish-brown  needles,  melting 
ut  192  .  Although  it  melts  somewhat  higher  than  the 
picrate  from  carbazole,  the  dimethyl  base  obtained  there- 
from melts  at  219  .  which  i-  19:  lowerthan  tin-  temperature 
at  which  carbazole  melts.  Uniike  tin'  latter,  a  solution  of 
dimethylcarbazole  in  sulphuric  acid  docs  not  give  the 
characteristic  greenish-blue  colour  reaction  with  nitric  acid, 
nor  i-  it  possible  to  obtain  the  blue  dye  by  treating  the 
dimethyl  compound  with  oxalic  acid. —  1).  15. 


Utilisation  of  Dorsetshire  Shale.    Chemist  ami  Drngtriat, 

V  Scottish  I  ompany  ha-  -tailed  the  manufacture  of  ,  net 

disinfectant  and  deodorant,  from  an    urn non   kind  of 

■in-    -hale  found  at    the    I  lorsct    mines.     (  posed 

altogether  of  animal  ami  vegetable  remains,  this  shale 
i-  remarkably  light,  yet  it  contain-  oils  of  a  very  heavy 
and  volatile  character.  When  distilled  these  oil-  are 
declared  to  p .--,•--  valuable  insecticide  and  deodorant 
qualities.  The  shale  i-  found  at  a  depth  ranging  from 
i00  ft.  below  the  surface  of  the  ground,  and 
contains  the  remains  of  saurian-  and  other  extinct  animals. 
Tie     .nl    i-    extracted    from    the    shale   by    distillation,   and 

dual  product  is  reduced  t"  different  sizes  of  grain, 
ranging  from  a   line  black  powder  to  grannies  the 
,.n\  pea.     The  oil,  mixed  with  other  substan 
to  form  a  a  manure,  combining  the  double  qualities 

ot   a  g I  fertiliser  and  powerful  insect  killer. 


PATENTS. 


improvements  in  tin  Apparatus  for  Destructiot  Distillation 
al'  Mineral  Oils.  .1.  Lifting,  Edinburgh.  Eng.  I'at. 
11,079,  July  16,  1890.     6iZ. 

'I'm-  invention  relates  to  the  destructive  distillation  of 
;  oils  in  such  a  manner  a-  to  convert  them  into 
oil-  of  light  Bpecinc  gravity.  It-  essential  feature  is  a 
••  -upciheatcr."  which  is  a  metallic  vessel  ol  any  convenient 
form,  used  in  conjunction  with  tin  "  primary  oil  still" 
which  may  either  he  "i  ordinary  construction  or  of  thai 
described  by  the  author  (Eng.  I'at.  1120  of  1890;  this 
Journal  1891,  534 1       \.  l;    I.. 


Improvements  in  tin   Treatment  oj  Crude  Blast  Furn 

ttits.  unit  Application  oftht  Oils  so  Treated 
•  •i  Produced  tin  Making  or  l-'.nru  Kin;/  Illuminating  (ins. 
W.  W  Stavcley,  l'ontefrnct.  Eng.  I'at.  11,195,  July  1*. 
1890.     6d 

\\  in  \  "  crude  or  on,  ,   tun  "  blast  furnace  or  coke  oven  oils 

Dg  varying  quantities  of  phenol,  cresol,  ami   the 

highet    homologues,   together   with   hydrocarbons    of    tbj 

I  hi .i tli ti  scries   and  pyridine   liases,  arc   fractionally  distills 

in  an  ordinary  -till  01  r.tort    provided  with  a  (lephlegmatini 
column,  similar  to  Coupici's  hen/ene  upparatus,  but  cos 

in. null     ill    la-t-iion.    a  distillate  boiling  at  2 
250    (thermometer  in   vapour),   ami   usually  amounting  to 
.,o    p,r    cent,   of    the   original   oil    i-   ohtained.      It  contains 
about  50  per   cent    ol    phenol,  cresol,  ,\.c    IT    per  cent.  »f 
"  light  paraffin  oil-  and  ha-,-.''  and  :i  per  cent,  of  water. 
I  he  author  claims  the  economic  production  of  an  oil — lis 

above   ,.  ivliich    yields   mi    destructive     ilistillat 

benzene,    tola,  ni      ,tc  .    the   latti  i    being  iptcd   to 

the     luminosity    of     illmuiuu'.ing     gns     than     the 

ll    oil. 

Uh.ii    the   "improved    oil"    i-   used    for  manufacturing 

illuminnling  pis,  it  i-  healed   in  a  retort  ton  high  temp,  ra 

d  the   resulting  pises,  after  cooling,  collected   in  a 
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suitable  holder;  or  (preferably)  the  oil  is  passed  in  a 
stream  or  spray  iuto  a  heated  retort  through  which  coal-gas 
or  water-gas  is  passing,  when  the  vapours  of  benzene,  toluene, 
&c.  are  taken  up  and  held  as  permanent  gas  by  the  latter; 
"the  oil  may  be  sprayed  into  the  retort  by  means  of 
compressed  coal  or  water-gas." — A.  E.  L. 


Improvements  in  the  Apparatus  fur  Destructive  Distillation 
of  Mineral  Oils.  J.  Laing,  Edinburgh.  Eng,  Pat.  11  757 
July  28,  1890.     6<7. 

Tins  invention  relates  to  the  treatment  of  mineral  oils  by 
destructive  distillation  under  high  pressure,  in  order  to 
convert  them  into  "lighter  products."  The  "primary  oil 
still "  may  be  one  of  ordinary  construction  or  of  that 
described  by  the  author  (Eng.  Pat.  4120  of  1890;  this 
Journal,  1891,  534).  The  patentee  claims  "  the  combination 
with  a  still  for  the  destructive  distillation  of  mineral  oils,  of 
a  loaded  outlet  valve  and  a  relief  tank  interposed  between 
the  said  outlet  valve  and  an  ordinary  condenser,  the  said 
relief  tank  being  used  more  or  less  as  a  condenser."  The 
pressure  to  which  it  is  requisite  to  load  the  valve  depends 
upon  the  nature  of  the  oil,  and  may  be  ascertained  by  trial ; 
the  patentee  believes  that  to  obtain  an  oil  having  a  specific 
gravity  of  0700,  from  one  of  specific  gravity  n-970,  a 
pressure  of  about  SO  lb.  per  square  inch  will  bt>  necessary. 

(See  also  Eng.  Pat.  11,079  of  1890 ;  pn ding  page) 

—A 


H.  L. 


Improvements  in  the  Continuous  Distillation  of  Ili/dro- 
carbon  and  other  Oils  and  Liquids.  < '.  M.  Pielsticker, 
Harlcsden.  Eng.  Pat.  1308,  January  24,  1891.  8rf. 
luis  invention  relates  to  improvements  by  which  the 
distillation  of  hydrocarbons  and  other  oils  and  liquids  can 
be  conducted  in  a  continuous  manner.  In  a  previous 
patent  (Eng.  Pat.  1706  of  1882)  the  author  described  a 
method  in  which  the  oil  was  forced  by  means  of  a  pump 
or  steam  injector  into  a  coil  open  at  the  other  end,  in 
which  coil  the  oil  was  heated  to  its  distilling  point,  the 
heated  oil  entering  from  the  coil  into  a  heated  retort  in 
which  it  was  vaporised  and  afterwards  condensed  in  a 
cooler  connected  with  the  retort.  With  this  apparatus 
it  was  found  difficult  to  regulate  the  temperature  of 
the  coil  so  that  all  the  oil  at  once  assumed  the  form  of 
vapour  on  entering  the  retort,  while  at  other  times  the  coil 
became  so  superheated  that  a  portion  of  the  oil  was  con- 
verted into  permanent  gas.  Moreover,  the  coil  being 
directly  exposed  to  a  high  temperature,  was  soon  burned 
through,  and  it  was  impossible  to  clear  the  coil  from  the 
carbon  deposited  in  it. 

These    defects   were   partly   obviated    by    improvements 
described  by   the  present  patentees  in   Eng.   Pat.  C466  of 
1890   (this  Journal,   1891,   456),   and  are  more   perfectly 
removed  in  the  apparatus  now  described.     The  oil  is  heated 
in  the  tank  by  means  of  a  steam  coil,  and  from  this  is 
forceil  by  means  of  a  pump  iuto  the  heating  coil.     Between 
the  pump  and  the  inlet  to  the  coil  a  steam  connexion  is 
provided  for  the  purpose  of  emptying  the  oil  contained  in 
the  heating  coil  at  the  end  of  the  operation  by  means  of  a 
steam  blast  into   a  retort   into   which  the  other  end  of  the 
coil  leads  ;  otherwise,  when  the  pumping  is  stopped  the  oil 
remaining  in   the   heating  coil  would  speedily   become  car- 
bonised and  choke  the  coil.     The  retort  is  provided  with  a 
number  of  baffle  plates  causing  the  oil    vapours   to   take  a 
lengthened  passage  through  the  retort,  a  passage  being  left  in 
the  baffle  plates  to   allow   of  the   flow  of  tar  or  residuum. 
For  removing  this,  a  valve  is  fitted   at   the  lower  end  of  the 
cover,  a  steam  inlet  being   connected  with  the  tar  outlet,  in 
order  to  blow   steam  when  the  outlet  is  opened.     This  not 
only    assists    in    the    removal    of  the    thick    tar,  but    more 
particularly  prevents  the   entry  into  the  retort  of  air,  which 
would  form  a  dangerously  explosive  mixture  with  the  gases. 
The  vapours  are  led  through  a  dome  into  the  condensing 
pipe,  which  reaches   nearly   to   the   bottom  of  the  first  of  a 
series   of  condensing  vessels  in  which  the  heaviest  vapours 
condense.     Iu    the    succeeding    vessels    oils   of    gradually 
diminishing  specific  gravities  condense.     If  the  manufacture 
of  permanent  gas  or  very  light   oil  is  desired  the  retort  is 


directly  connected  with  a  second  heating  coil  similar  to  the 
tir-t  one,  and  superheated  steam  is  simultaneously  injected 
into  this  second  coil  by  means  of  a  steam  injector.  The 
apparatus  may  be  used  for  the  distillation  of  other  liquids 
besides  hydrocarbons  ;  for  instance,  for  fats  and  oils  in  the 
separation  of  fatty  acids  and  glycerin. — I).  E.  J. 


IY.-COLOUKING  MATTEES  AND  DYES. 

Cochineal-Carmine.  F.  Lafar.  J.  Prakt.  Chem  43 
130—138. 
From  the  results  of  an  analytical  examination  of  carmine, 
Liebermann  (this  Journal,  1885,  585)  concluded  that  the 
inorganic  base  of  the  same  consisted  of  alumina  and  lime 
in  the  same  relative  proportion,  namely,  Al.,0, :  2  Cat  I.  as 
Kopp  found  in  the  mordant  for  Turkey  red".  The  author 
has  analysed  a  sample  ot  "  carmine  nacarat  "  by  the  method 
described  by  Liebermann,  for  the  purpose  of  ascertaining 
whether  the  above  relationship  obtains  in  all  eases,  with  the 
results  appended,  Liebermann's  results  being  .riven  for 
comparison  ;  — 


Liebermann. 


Lafar. 


Moist  in- 

Ash  

Nitrogeni ius  matter 

Colouring  matter  (by  difference) 


Per  Cent. 

17 

7 
•20 
56 


IVr  Cent. 
1.0  ..ii 

6-87 

M   37 


or  calculated  on  the  dry  substance  : — 


Liebcrnninn. 


Lafar. 


Ash 

Nitrogenous  matter. 
Colouring  matter  .. . 


Per  Cent. 

si 


2f7 


PerCent. 

sit 


27'C 

iit'2i; 


The  moisture  was  determined  by  drying  at  110°,  flu' 
whole  of  it  not  being  removed  at  a  lower  temperature.  At 
this  temperature  the  carmine  lost  much  of  its  brilliancy, 
which  was  not  recovered  even  on  long  exposure  to  an 
atmosphere  saturated  with  moisture.  The  percentage  of 
nitrogen  found  was  3 -49,  which,  on  the  assumption  that  it 
is  all  contained  iu  the  nitrogenous  matter  accompanying  the 
colouring  matter  proper,  corresponds  to  23-26  per  cent,  of 
that  substance.  The  agreement  in  the  two  results  as  regards 
the  content  in  inorganic  matter  is  notable  ;  the  composition 
of  the  ash  was  also  found  to  be  practically  the  same  as 
Liebermann  stated,  namely  : — 


CuO 

SnOa  

A1203 

Fe203 

CaO 

MgO  

Na20 

KjO 

P/h 

SiO-. 

CO,  i by  difference) 


Liebermann. 

Lafar. 

Per  Cent. 
Trace 

Per  Cent. 

(I  35 

0-ii7 

o-ii 

4">-09 

40-48 

Trace 

ITraee 

1 1  ■  s;, 

4T20 

ri>2 

o-ci 

3-23 

5-40 

3-56 

,r2'l 

3-2(1 

2-71 

Trace 

o-«i 

2-31 
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■  published  methoda  "i  pn  carmine  are 

pur.  h  •  K.B 
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ti whilst   -nil  I...I.  i-  u  separate  a  little  tan  \ 

I  In    Hltratc,  as  it  cools,  deposits  the  prodi 

in  the  form  of  oily  drops,  which  collect  together 
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•  .  rystals  melt,  as  n  rule,  at 
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rorms  colourless  needles,  melting  a)  139  — 1  In  ,  and  volatile 
without  decomposition.    I  iund  i-  quite  insoluble  in 

water.     It  i-  readily  saponified  by  alkalis. 


Brotnnitro-indazoli — 


M. 


\/ 


C  Br(?) 

I    >  Ml 
X 


was  prepared  by  the  action  of  an  excess  of  bromine  water 

on  iiiti'ii-imla,  ■  iii.. I  l.i  acid  from  its  alkalino  solu- 

tion, and  state  of  <li*  ision.    The  pi 

rtftci  being  washed,  was  crysta  ene.    It  forms 

small  yellow  prisms,  which  >  1  i — . .  1  -v. .  -  in  hot  aqueous 
yielding,  on ling,  splendid  needle*  of  the  sodium  salt. 

x  tro  in.la/.ilri-  not  attack'  .1 

by  boiling  nitric  acid ;  chromic  acid  solution  decompi 

with  formati if  nitrogen,  carbon  dioxide,  and  a  little  tar  ; 

•  1  boiling  with  potassium  bichromate  and  dilute 
sulphuric  acid  causes  the  production,  in  addition  to  thi 
named,  of  a  -mall  quantity  of  a  yellow  powder.  This  powder 
-  \. t>  feebly  in  the  ordinary  solvents  :  it  appears  to 
be  a  weak  base  Its  analysis  Bhows  it  t.i  contain  19*06  per 
cent,   ol  Sufficient  of   it   was  nut  obteini 

further  examinatio 

The  behaviour  on  oxidation  of  nitro-indai  ili  proves  that  it 
docs  not  contain  a  methyl  group. 

Reduction  *>t  A  itro~i ndazole*—  This  was  effected  by  "dding 
."i  j.'riii-.  of  nitroindazole  t"  a  hydrochloric  a.iil  solution  of 

30  grins.  ..i  stan i-  chloride.   The  nitro  compound  die 

immediately  with  disengagement  of  beat,  and  the  stannic 

double-salt  se]  ilourless  i dies.   On  the  removal, 

b)    precipitation,  of  the  tin,  the  hydroi  I  amido- 

indazolt — 

CH 

iinI,     I        N 


\ll 


i-  obtained   in  deliquescent lourless  needles.     The   free 

base  i-  li. -i  ..I. tain.. I  l.\  the  reduction  of  nitro-indasolo  with 
alcoholic  ammonium  sulphide.     Bj  repeated  crystallisation 

ir watei    ii    i-   obtained   pure,   either   in   the   form    of 

aiiliMli.ni-  white  needles  ..i  colourless  plates, containing  a 

■  ol  water  of  crystallisation,  The  nwdles  unit  at 
■_'7o  .  but  sublime  at  a  lower  temperatnrc.  Amido-indazole 
is  sparin  Jcohol   and   cold  water,  frei  lj  so  in 

hot  water.     Ii   is  dibasic;  thus,  if  suspended  in  watei 

with  acid,  completi    solution  onl]  takes  plai  i 

ti il  monobasic  acid  have  been  addi  d 

..I  the  base.   That  ii  i tains  only  one  amido  group  is  shown 

bj  the  bluing  ol   iodised   starch-paper,  on  the  addition  to  a 
solution  in  amount   of  sodium  nitrite  slightly  in 

excess  ol  thai  required  todiazotisi amido-gronp. 

Hydroxy-indnzoU — 


/\ 


III) 


CH, 

Ml 

\ 


tndasolt — 


M     I  >- 


i-  ..l. lam.  .1  l.>  boiling  tlic  salts  of  diazo-indazolc  » itii  water, 
ttracting  with  ctl  "ten  raporation  of  the  ether, 

left   in  the   form  i>i   beautiful  red  needles,  which,  on 

purification  bj  sublimation,  suddenly  become  white.  Crys- 
!    at  215'— 216  .      It  possess 

quinone-likc  smell. 
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was  prepared  from  amido-indazole  both  by  FriedlHnder's 
(this  Journal,  1889,  50)  and  the  ethyl  nitrite  methods. 
Prepared  by  the  first  method,  the  product  melted  at  146  — 
147  :  by  the  second,  at  14.)° — 146".  Fischer  and  Kuzel 
give  the  melting  point  as  146-5  '.  The  product  was  found 
to  be  identical  in  all  respects  with  the  indazolr  of  Fischer 
and  Kuzel. 

The  authors,  further,  diazotised  o-toluidine  and  boiled  the 
product  with  water  to  ascertain  whether  any  indazole  were 
formed  in  this  manner,  but  found  no  trace  of  that  substance. 
Their  attempt  also  to  prepare  s  homologue  of  nitro-indazole 
from  p-nitro-m-xylidine  (CH3  : NH„ :  N't )_, :  CH:1  =  1:2:4:5) 
was  unsuccessful,  the  corresponding  nitroxenole  alone  being 
formed. — E.  li. 


PATENTS. 
Colouring  Matters  Obtainable  by  the  Combination  of 
Tetrazoditolyl- or  Tetrazodixylyl-salts  with  Alpha  and 
Beta-naphthylamine  or  their  Mono-  and  Disulpho-acids, 
and  Process  for  the  Manufacture  of  the  same.  Ii.  J. 
Haddan,  London,  From  the  "  Farbenfabriken  vorm. 
F.  1  layer  and  Co.,"  Elberfeld,  Germany.     Eng.  Pat.  3803, 

March  24,    1885.     Amended   March  27,  1890.     (Se id 

Edition.)     6d. 

The  original  specification  has  already  been  abstracted  (this 
Journal,  1886,  96).  In  the  present  amendment  the  use  of 
tetrazodixylyl  is  disclaimed  and  also  the  use  of  the  ct-mono- 
sulphonic  acid  and  the  7-disulphonic  acid  of  0-naphthyl- 
amine.  The  weight  of  j8-naphthylarnine-8-sulphonic  acid 
which  combines  with  the  tetrazoditolyl  chloride  from 
100  kilos,  of  tolidine  sulphate  is  amended  to  145  kilos, 
instead  of  112  kilos,  in  the  original  specification,  and  there 
are  besides  some  corrections  of  clerical  errors. — T.  A.  L, 


The  Manufacture  and  Production  of  a  New  Compound 
and  <>f  Artificial  Indigo  from  Phenyl-glycoctdl,  or 
Analogues,  ( 'ompounds,  or  Derivatives  thereof.  J.  Y. 
Johnson,  London.  From  the  "  Badische  Anilin  und  Soda 
Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat.  8726, 
JuneS,  1890.      6d. 

This  process  for  the  production  of  artificial  indigo  consists 
in  fusing  phenyl-glycocine  or  one  of  its  homologues  with 
twice  its  weight  of  caustic  potash  at  a  temperature  of  about 
300*  C.  in  a  closed  vessel.  The  end  of  the  reaction  is  shown 
by  the  melt  assuming  a  deep  orange  colour,  or  tests  may 
be  taken  at  intervals  from  the  melt,  dissolved  in  water,  and 
air  blown  through  the  solution.  When  no  increase  can  be 
observed  in  the  amount  of  precipitate  formed,  the  reaction 
is  complete.  The  whole  melt  is  then  dissolved  in  water  and 
air  passed  through  the  solution  so  long  as  a  precipitate  is 
formed.  The  indigo  thus  produced  is  filtered  off,  washed 
successively  with  water,  hydrochloric  acid,  and  alcohol, 
and  finally  dried.  The  phenyl-glycocine  used  is  prepared  by 
boiling  for  about  4  to  6  hours  two  molecular  proportions  of 
aniline  with  one  molecular  proportion  of  monochloracetie 
acid  and  twice  the  whole  quantity  of  water.  The  phenyl- 
glycocine  separates  out  on  cooling,  and  when  dry  is 
sufficiently  pure  to  use  for  the  process.  In  place  of  aniline, 
its  homologues  o-toluidine  and  ///-xylidine,  and  also  methyl- 
aniline  and  its  homologues  may  be  employed.  The  products 
thus  produced  in  their  turn  are  used  for  the  formation  of 
homologues  of  indigo.  A  sulphonated  indigo  which  can  be 
employed  like  indigo  carmine  is  produced  by  adding  phenyl- 
glycocine  to  twice  its  weight  of  fuming  sulphuric  acid 
containing  about  30  per  cent,  of  S( >.,,  the  temperature  not 
being  allowed  to  rise  above  40  C.  When  dissolved,  a  stream 
of  moist  air  is  passed  through  the  solution  until  the  colour 
becomes  no  deeper.  The  whole  is  then  poured  into  10  times 
its  weight  of  water,  salted  out,  filter-pressed,  and  dried. 
— T.  A.  L. 

The  Production  of  New  Azo-Colouring  Matters.  Brooke, 
Simpson,  and  Spiller,  Limited,  and  A.  G.  Green,  London. 
Eng.  Pat.  10,448,  July  5,  1890.     id. 

Direct-dyking  cotton  colouring  matters  are  obtained  b3' 
combining  diazotised  primuline  with  ///-diamines,  azo- 
derivatives  of   ///-diamines,  such   as  Bismarck   brown    and 


chrvsoidine,  or  with  a-naphthylamine,  and  in  this  latter 
case  re-diazotising  the  product  and  combining  it  with  a 
phenol  or  amine,  but  preferably  with  a  ///-diamine.  The 
order  of  combination  may,  in  many  of  these  cases,  be 
reversed,  giving  the  same  result,  viz.,  the  ///-diamine  may 
be  diazotiseil  and  combined  with  primuline.  A  colouring 
matter  dyeing  cotton  and  wool  red  from  an  alkaline  bath 
is  produced  by  dissolving  25  lb.  of  primuline  and  3-5  lb. 
of  sodium  nitrite  in  30  galls,  of  water,  adding  1*5  galls, 
of  hydrochloric  acid  of  :i:i  per  cent,  to  the  cold  solution. 
A  solution  of  toluylene  diamine,  equivalent  to  10  lb.  of 
m-binitrotoluene,  and  20  lb.  of  sodium  acetate  is  then  run 
into  the  diazotised  primuline.  After  the  combination  is 
complete  the  colour  is  dissolved  up  by  the  addition  of 
can-tic  soda,  precipitated  with  salt,  filter-pressed,  and  dried. 

— T.  A.  L. 


The  Manufacture  and  Production  oj'  Artificial  Indigo 
ami  of  a  New  Material  suitable  I'm-  Use  lit,  nix. 
.1.  V.  Johnson,  London.  From  "The  Badische  Anilin 
und  Soda  Fabrik,"  Ludwigshafen,  Germany.     Eng.  Pat. 

10,509,  July  7,  1S90.      Gi/. 

An  extension  of  Eng.  Pat.  8726  ol  1890  (see  above), 
describing  the  preparation  of  artificial  indigo  from  phenyl- 
glycocine  o-carboxylic  acid  obtained  by  condensing  aniline- 
o-carboxylic  acid  (anthranilic  acid)  with  monochloracetie 
acid.  About  25  kilos,  of  anthranilic  acid,  20  kilos,  of 
monochloracetie  acid,  and  33  kilos,  of  calcined  soda 
are  boiled  for  several  hours  with  1,000  litres  of  water  in 
a  vessel  fitted  with  an  inverted  condenser.  After  acidifying, 
crystals  of  the  new  acid  separate  out  on  cooling,  and  may 
be  separated  in  a  hydro-extractor.  One  kilo,  of  the  dry 
product  thus  obtained  is  fused  in  a  closed  vessel  with 
2 — 4  kilos,  of  caustic  potash  at  a  temperature  of  about 
200°  C.  The  operation  is  stopped  when  the  orange  colour 
of  the  melt  no  longer  increases  in  intensity.  After  rapidly 
cooling  the  melt  it  is  dissolved  in  about  200  litres  of  water, 
filtered  and  air  passed  through  the  solution  until  no  more 
precipitate  separates  out.  The  artificial  indigo  is  then 
filtered  off,  washed  with  water,  then  hydrochloric  acid,  and 
finally  with  alcohol,  after  which  it  is  dried. — T.  A.  L. 


Production  of  Novel  ( 'olouring  Matters  for  Wool  Dyeing 
and  Printing.  <  >.  Imray,  London.  From  the  "  Farb- 
werke  vormals  Meister,  Lucius,  und  Pruning,"  Hoechst- 
on-the-Maine,  Germany.  Eng.  Pat.  10,802,  July  11, 
1890.     6</. 

\n  extension  of  Eng.  Pat.  4577  of  1890  (this  Journal,  1891, 
249).  The  sulphonie  acids  there  described  (obtained  by 
the  action  of  nitrosodimethylaniline  hydrochloride  on 
/P-naphthol  sulphonie  acid)  when  heated  with  aniline,  and 
its  homologues,  or  with  various  other  bases  in  presence  of 
water  and  soda-lye  form  sulphonie  acids  which  are  valuable 
colouring  matters. — T.  A.  L. 


Manufacture  of  Azo-Colouring  Mutters  derired  from 
Azoxyamines.  J.  Imray,  London.  From  "  La  Socicte 
Anonvme  des  Maticres  Colorantes  et  Produits  Chimiijues 
de  St.  Denis,"  Paris,  France.  Eng.  Pat.  11,548,  July  23, 
1890.     6//. 

.\\  extension  of  Eng.  Pat.  573G  of  1890  (this  Journal,  1891, 
358)  describing  the  preparation  of  yellow  and  orange-yellow 
colouring  matters  for  mordanted  wool,  giving  shades  which 
are  fast  to  light,  air,  and  fulling.  The  process  consists  in 
combinii  g  diazotised  ///-nitraniline  or  one  of  its  homologues 
with  salicylic  acid  or  with  one  of  the  eresotic  acids,  and 
reducing  the  products  thus  obtained  in  an  alkaline  solution 
with  glucose  as  described  in  the  previous  patent. — T.  A.  L. 
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V -TEXTILES  :  COTTON,  WOOL.  SILK.  Etc. 

i  h  ■  .riu.     Adelaide  Advertiser, 

May  15,  It 
Tan  locality  of  the  discover]  i-  Red  Hill,  about  nine  miles 
easterly  from  Broken  Hill,  in  i'"-  Rockwell  paddock,  where 
f,,r  a  long  rime  pan)  R.  Hinspi  I  i  n   prospecting  on 

the  ridi  ■■!  a  hill,  in  which  asbestiform  rock  was  known 
t..  exist,  and  lateli  be  rtrui  i  a  large  rein  of  trne  amianthus, 
a-  the  trne  Italian  variety  of  tlii-  valuable  mineral  is  called, 
tens  have  I"  en  obtained  of  great  length,  one  being  as 
much  as  :;*  in.,  and  the  staple  ranges  from  a  Btriated 
salmon-tinted  variety  known  as  picrolite  from  near  the 
surface,  to  a  beautiful  snow-white  Bossy   flbre  ol 

sidcrable  length  and  g I  tensile   strength,  taken   fn 

shallow  depth  of  20  ti  .  while  the  mat. -rial  is  non  improving 
rapidly  ever]  fool  On  the  top  of  the  hill  veins  of  coarse 
crysotile,  the  Canadian   variety,  are  found  in  a  ferruginous 

of  what  appears  to  I hn iron.     Lower  down 

■  -troii;>  \,  in  has  been  ope I,  while  to  the  eastward  is  the 

deposit  of  amianthus,  which  seems  of  considerable  extent. 
stain-'  copper  arc  plentiful,  and  both 

silver  and  gold  i tall  quantities  have  been  found  on  the 

property,  a  not  unfroqucnl  occurrence  in  asbestos  country. 


PATENT. 


An  Improved   Apparatus   for   Testing  Wool.     1.  Jaegei 
mayerand    \    Michel,  Vienna,  Austria.     Bug.  Pot.  9755, 
June  24,  1890.     Bo*. 

To  estimate  the  true  market  value  or  "  rcndemenl  "  of  wool, 
a  sample  of  it  i-  placed  in  a  cylindrical  box  of  sheet  metal. 
and  it-  weight  ascertained  by  means  of  a  scale  beam  and 
sliding  weight.  Then  the  wool  is  compressed  bj  screwing 
down  the  cover  of  tho  box,  the  same  pressure  being  used 
in  all  cast  -  To  effect  this  tho  nut  oi  the  screv  in  connected 
with  a  scries  of  levers  so  weighted  as  to  regulate  the  force 

applied.     The  volume  of  tho ipressed  wool  is  then  read 

oiT  a   scale,  and   tin-   patentees   are   of   opinion   that    the 

ih.    wool   can   1 nlculatcd   from   the 

weight  and  volume  tints  indicated,—  II   - 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

1        i  Dyed    Colours    tn    Light    and     Iti 

v     '-'  -a .    i  ii.iu.    7     ail 

*_'  I  'j 

Ini    fading,  or  change  of  shade,  of  dyed  colours,  which  in 
most  cast  s  takes  e  to  light  and  air.  i-  due 

to  ot f  the  following  caust  - 

light  alone 
■_'    i  isphcrio  ow  gen. 

:t.  TI  ipheric  moisture. 

i     I  hat  ol  ■  •  ii  .  tincd  in  tho  sir, namely, 

rati. on  .01. 1  -iilj.luir  dioxides. 

1  he  volatility  of  tho  dyestoffs  or  colours, 
ro  ..r  more  of   the  above  influences  acting  simul 

tan.  011-lv 

Joffru   (tin-   Journal  ..   shown   that    by 

oxposure  t..  light  alone  ven  few  colours  at,-  alien 
■  It,  11  only  slightly.     In  I  i| .,.  „„,.., 

f  1 1  o- 1 1  i  % .  -   colouring   matters   known,   such   as  Cyai <,,   for 

example,   are   unsttai  ki  i   by    light  |  r 
wool,  1-  r,  ,|,l, a..  .1. 

N  "Ii  dyed  ■ I-  •  \|  the  dark.  t..,,.  ti,. 

nutlior   finds   that  takes   place 

exceedingly  slowly 

\i pheric   moisture   can  l>>    itself  affect   onlj    those 

colours  which  are  not   absolute!)  fast  to  washing,  the  dyes 
,,r  colours,  by  Ihi  moisture,  becoming  dissolved 


out  from  tit.' interior  of  the  fibre;  thus,  Crocein  scarlet  on 
cotton  i-  loos,-  to  washing,  and  therefore  badly  withstands 
exposure  to  moist  air.  whereas  on  wool,  on  which  it  is  fast, 
it  is  unaffected  by  moisture. 
Carbon  dioxide  and  sulphur  dioxide  directly  affect  many 
Certain  dyes  of  tbe  benzidine  class,  in  particular, 
are  very  sensitive  to  the  former  of  these  gases.  The 
injurious  effects  of  sulphur  dioxide  are  frequently  visible  in 

the  more  ex] .1   part-,  i.e.,  the  folds  and  selvedgt 

dved  {rood-,  stored  in  rooms  where  coal-gas  is  liurnt.  In 
COnsequenc  '  of  this,  many  firms  have  either  adopted  electric 

lighting  or  have   made   arrangements    for    the    thorough 

ventilation  of  th.ir  -tore-rooms. 

Volatility  i-  a  defect  seldom  or  never  possessed  by 
dyestuffs  in  use  at  the  present  time. 

Under  ordinary  circumstances,  the  colours  on  dyed 
fabrics  are  exposed  to  the  combined  action  of  light, 
iheric  oxygen,  moisture,  carbonic  acid,  and  sulphur 
dioxide.  In  presence  of  air  and  moisture,  light  encourages 
an  oxidising  action,  as  is  -ecu  in  the  old  method  of  <  roft- 
bleachiner.  The  effect  of  this  action  varies  considerably 
with  different  colour-,  according  to  their  chemical  constitu- 
tion. Colours  produced,  or  partially  produced,  by  oxidation 
naturally  offer  more  n  sistance  to  this  oxidising  action  than 
others;  thus  Aniline  black,  Indigo  blue,  Parapnenylene  blue 

chromed   after   dyeing.    Hcn/.oa/.uriu   treated,    after    dyeing, 

with  copper  sulpha',-.  &c,  are  very  fast.  On  the  other 
hand,  there  is  a  laig.  number  of  colour-  not  produced  by 
oxidation,  which  are  very  fast  to  light  and  air,  for  example. 
Alizarin  red.  Alizarin  carmine  (on  wool),  Alizarin  blue, 
<  ton  in  scarlet  (on  wool),  Chrysamin,  Mikado  orange  (on 
ootton),  and  mvny  others. 

["he  rays  of  Eight,  which,  acting  in  conjunction  with  air 
and  moisture,  produce  the  maximum  oxidation  of  dyed 
i ,.]., hi-,  are  not,  as  generally  supposed,  the  blue,  violet,  aud 
ultra  violet,  but  the  red,  orange  yellow,  and  green.  Other 
n-  I,,  tiiur  equal,  the  more  intense  the  sunlight,  the 
is  the  fading  action  or  change  of  colour,  the  solar 
ii.at  being  also  a  factor  of  some  importance  in  this 
change. 

It  is  difficult  on  account  of  the  great  diversity  in 
chemical  nature  of  the  numerous  d_\  >  -  in  use,  to  tind  a 
general  mean-  of  increasing  the  fastness  to  light  and  air  of 
djred    colours,    without    at    the    same    time    modifying   th.ir 

shades  .>i  characters.  Scheurer  (this  Journal,  1891,  160) 
has  recent]]  recommended  the  use  of  a  thickened  solution 
of  ammoniacal  cupric  hydrate  for  rendering  colours  fast  to 
light.  The  results  obtained  by  this  method  are  satisfactory, 
Inn  tin-  range  ol  colours  experimented  upon  was  too  limited 

t..    warrant     Srlieurcr's    conclusions     as     to    the     generally 

i]   effect   ..f  tie'  treatment,  especially  as  thei 
many    colour-    whose  purity    of  -hade   is   injured    thereby, 
ithor  also  differs  from  Bcheurer  as  regards  the  theory 

of  the  action  of  thi pper  oxide  layer.     Scheurei  attributes 

■  ii   Bolelj  to  the  power  possessed  by  thai   layer  of 

intercepting  the  actinic  rays  of  light,  apparently  eon 

that   thi  action  of  light   on  the  whole  range  of 

colours  i-  co 1 1 tii ad  to  certain  rays.     In  the  author's  opinion, 

on  tl thei   hand,  ammoniacal  copper  hydrate,  applied  in 

tin'  wa\    Scheurei    directs,   acts   on   the    cotton-cellulose, 

producing  a  superficial  water  and  air-proof  lilin  over  the 
fibres,  and  -o  robbing  the  light  of  it-  power  of  acting  on  the 
colours. —  R,  II. 


Oi  thi  Formation  of  Coloured  Lakes.     I..  Vignon. 

Compt    Kind.  112,  580—582. 

I'm    author  ha-    compared  the   relative  lake-forming  power 

of  stannic   acid   in   solution  and  precipitated  m.-ta  stannic 

acid,  the  basic  colouring  matter,  saframne,  being  employed 

The    lit-t  substance    gave  a  lake  of    a  full  red    colour,  whilst 

mic  a.  i.i  ha.i  taken  up  onlj  a  faint  rose  coloui 

ishing  with  water  until    free  from  adhering  colouring 

matter.    The  author  considers  that  the  lake-forming  power 
..I   the  two  acid   substances  maj  l"   regarded   as  equivalent 

to  their  relative  th.  i in,,  ,  henueal  energies    which  in  com- 
bining with  soda  an  to  2-3  heat  unit*  respectively, 
;-..  thi-  Journal,  1890,  771  and  B55.)— G.  II.  B. 
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.\o/p  on  the  Theory  of  various  Phenomena  in  Dyeing. 
L.  Vignon.     Compt.  Kend.  112,  d2:S. 

Thk  greater  ease  with  which  the  animal  fibres  absorb  dyes 
is  due  simply  to  the  fact  that  they  exhibit  in  a  far  stronger 
degree  than  the  vegetable  fibres,  acid  or  basic  properties  ; 
and  seeing  that  all  known  soluble  dyeing  materials,  whether 
natural  or  artificial,  contain  either  the  acid  groups  OH  or 
NO.,  or  the  basic  XK.:,  the  absorption  of  the  colour  by  the 
fibre  becomes  a  purely  chemical  phenomenon.  The  single 
exceptions  to  this  rule  are  the  tetrazo  dyes,  which  are 
absorbed  by  cotton  in  an  alkaline  bath  without  mordants. 
— F.  H.  L. 

PATENT. 

Improvements  in  Apparatus  for  Dyeing  Straw  Goods  and 
for  Similar  Purposes,  if.  H.  Lake,  Loudon.  From 
E.  B.  Seaver,  Boston,  U.S.A.  Kng.  Pat.  2439,  February 
10,  1891.      llrf. 

Tins  invention  relates  to  the  dyeing  of  straw  goods,  and 
particularly  of  made-up  straw  hats.  The  process  of  dyeing 
hitherto  generally  practised  is  to  dye  the  braided  straw  in 
an  open  kettle.  By  the  present  invention  the  articles  made 
up  to  shape  arc  supported  on  a  suitable  carrier  placed 
within  a  closed  chamber  capable  of  withstanding  considerable 
internal  pressure,  and  within  this  the  whole  of  the  processes 
of  steaming,  dyeing,   and  drying  are  carried  out  without 


removal  of  the  goods.  Means  are  provided  for  admitting 
steam  into  the  cylinder,  for  subsequently  exhausting  the  air 
and  condensed  water;  then  admitting  the  dye-liquor  and 
maintaining  it  in  a  state  of  agitation  or  ebullition  (as  may 
be  required)  ;  and  finally  for  withdrawing  the  liquor  and 
drying  the  material  by  means  of  either  hot  or  compressed 
air.  The  details  of  the  devices  employed  for  carrying  out 
these  processes  do  not  admit  of  suitable  abstraction,  and 
for  them  the  original  specification  and  accompanying 
drawings  must  be  consulted. — W.  E.  K. 


VII.-ACIDS,  ALKALIS.  AND  SALTS. 

Twenty-Seventh  Annual  Report  on  Alkali,  Sfc.  Works  by 
the  Chief  Inspector.  Proceedings  during  the  Year  1890, 
presented  to  the  Local  Government  Board  and  to  the 
Secretary  for  Scotland.      1891.     1(1. 

The  report  covers  112  pages. 

The  following  tables  show  tin'   distribution  id'  the  various 

registered  works   in   England,   Ireland,  and  Wales  for  the 

year  1890,  and  also  the  kinds  of  processes  under  inspection. 

The   number  of  works   in   Scotland  was   126,  including  1 6 

alkali  works,  giving  a   total  of   1,034  works   in  the  United 

Kingdom. 


Number  of  Registered  Works. 


Dist.  I. 

Ireland. 

Dist.  II. 
North  of 
England. 

Dist.  III. 
Cheshire, 

N.Wales. 

and  part 
of  Lan- 
cashire. 

Sub-Disl. 

Dist.  IV. 

East 
Lan- 
cashire 
and 
York- 
shire. 

Disl.  V. 
South 
Mid- 

land. 

Dist.  VI. 
Soulh- 
VsYm  nf 
England 
and 
South 
Wall's. 

Dist.  VII. 
South- 
Eastern 

Counties. 

Sub-Dist. 
Ml. 

Eastern 
Counties. 

Total. 

Widnes. 

1800. 

1889. 

1888. 

2 

47 

18 

84 

15 

81 

IS 
is 

34 
126 

ICO 

11 
120 

8 
121                93 

11 

:is 

! 

117        in: 

791            787 

110 

sir 

Total 

49 

102 

95 

31 

110 

129               03 

1110 

908 

out 

920 

Table  ok  Separate  Pkoi  esses  under  Inspection. 


Dist.  I. 
Ireland. 


Dist.  II. 
Worth  of 


Dist.  III. 
Cheshire. 
N.  "Wales. 


and  part 

Fn-l-ii.,1       ofLan- 
unhand.    e.LS|lu,., 


Sub-Dist 
Widnes. 


Dist.  IV. 
Kast 
Lan- 
cashire 
and 
York- 
shire. 


Dist.  V. 
South 
Mid- 
land. 


His.  vi. 

South-    Dist.  VII. 
We-I  of      South- 


England 

and 
South 
Wales, 


Eastern 

Couulii  s 


Sub-Dist. 
VII. 

Eastern 

Counties. 


Tota'. 


1890. 


Alkali 

Hydrochloric  acid  (cylinder) 

Copper  (wet  process) 

Cotton  carbonising  (alkali) 

Sulphuric  acid 

Chemical  manure 

Gas  liquor 

Nitric  acid 

Sulphate  and  muriate  of  ammonia 
Chlorine  and  bleaching  powder  . . . 

Sulphur  recovery 

Salt 

Cement 

Total 


13 


11 
17 


35 

0 

3 

S 

13 


0 

27 
17 
1 

:::■. 
1 


3 
1 

20 
12 
1 
1 


12 
13 

9 

7 
42 

IS 
43 
54 

7 
1 


27 
46 


2 


41 
40 

3 

59 
1 


27 
45 

17 

:;s 

1 


lss 


68 

CO 

20 

21 

10 

19 

7 

7 

21:, 

217 

220 

233 

30 

28 

1011 

01 

338 

334 

59 

57 

10 

12 

57 

78 

04 

'.'3 

1.25S 

1,284 
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\.  id  Gases  bs  irons  y>-  «*<  h  District, 


hi. 

- 


Dist   n. 

L»ll- 

casbire 
and 

-liir.-. 


0*18 


rjir 


Dist   \  l 

DlSt.V.      V 

South  ""•-,< "',  Boulh- 
Hid-  am|  Eastern 
land.       §  '     ""'i1-'- 


Hist. Ml.  Si.l    D 
\  II. 


Avenge, 


,.i..i       ii 
l-fa  |-gg         ni  -Jin        1'40 


I'M 


1'08 


i,i;i         O'M        0'« 


Oountii  f 


0'085  0-09H 

i":il  I 'MO 

1-jl  [-{go 

O'M  ci'7(M> 

O'MS 


U-OSJ 


L'370 
8*718 


1888. 


1  '  l!KI 


..ii-     during     1891 
i    I    laid  down  in  the  Acl  ol   the  ami 
•  .  i,    but  complaint!!  have   been   n 

in  »'irk i  registered  under  the 

.    exception   to  this  freedon 
'  bance-4  laus   process,  not   j 

iimk  »  •  complain!  owing 

to  tin- 1  ttcd  hydrogen  go*.     Aa  thia  process 

i-   imU  u  difficulties  ar dy  in  course  of  being 

surmounted,  and  as  ii  has  been  widelj  adopted,  complaints 

run-      \  anon-  means  tnr  preventing  the 

>m  iiu-  pi --  have  been  tried, 

I  he  works  of  the  Newcastle  Chemical  C panj  the 

■  uillj  '  Ii  .iii-i'l  bj  pumi 
ite  -1 1 1 1 ■  t .  i|  «  nli  water  and  tnen   th 
i.nt  the  method  bad  to  be  abandoned  as  Inc 
pumps   could   imi  be  kepi   in  working  order.     Thi   I 
Alkali'  Widnc*  adopt   the  plan  of  burning  and 

sending  the  residual  gases  through  sulphuric  acid  chambers. 
An;  lo  "in  the  dilution  of  the  chambei 

•  .1  l.\  the  gain  ol   sulphur  yielded  by  the 

i  wurk-  th.  but  in  .1  in  |>\  rites 

■  .  \  linders  ol 

H  In   the  the   works 

•  l  in  be  employed  for  burning  the 

snlphun  it.  .1  hydrogen   lo  sulphurous  acid  aa  a  preliminary 

..f  the  «'" I         \ 

with  liic  waste  gases  from  thi 

ri,. in.-,-  i  l  for  universal  needs  baa  not 


the  manufacturing  equivalent  of   1*46  tons  of  sail  in  1  ton 
alkali. 

I Ml'.i-l    Ii     IN      III!       I.I    111    VN.        IMI     AmMUVU-SiiIH 

Processes  (including  Scotland),  in    Ton-. 


Loblani 

Ainiii..' 

Total  .. 


211,181 


v-,,-.ii;:i 


\  Mi  ii  N  I    ..I     SULPHATE    "I     AmmiiMV    PRODUCED    in     imi 

l  ni  1 1  ii  Kingdom,  in  Tomb. 




|ss;1. 

1888. 

.-..'K'.l 

2,326 

KM..  71 1 

8,148 

22,072 

Coke  and  carbonising  works 



In   181  0    liin>.  wh 

' 
produced    in    the    I  nit<  •!    K 

lbs   ar. 

ii-.  ,1    in    ll  . 

id  all  othi  r  purpti 

Ii.  (,'iMin;  ll  Iwo   rival  bi 

..i    ii.. 
consumed  bj  il"    urun 


The  total  value  of  Bulphate  of  ammonia  at  18/.  per  Ion  was 
1,611,084/.  Two  recent  improvements  in  this  manufacture 
ar.-  noticed,  namely,  the  nse  ol  -in.  i  copper  for  constructing 
lors"  in  which  the  ammonia  is  absorbed  by 
sulphuric  acid,  and  the  employment  ol  a  steam 
raising  the  sulphate  ol  ammonia  crystals  from  the  sal 
to  the  drainer,  whereb-  labour  i-  saved  and  escape  <>f 
offensive   vapours  can  in-  avoided  bj  carrying  on  thi 

■In  --  1-.      \   in.  'Ii... I  •  t   iidapting  the  "B< 
coke  ovens   to  ■  system  fot  In  ammonia  pro- 

dnced  and  utilising  the  gases,  introduced  bj  Newton, 
Chambers,  \  Co,  i-  described  in  detail.  The  yield  is  6  t" 
7  II..  of  -uli. hat.'  ..f  ammonia  per  ton  "i  coal  coked,  and  the 
calorific  power  of  the  gases   i-  ncarlj  equal  lo  thai  of  blast 

-  «ln  n  coke  i-  used  for  smelting.    Th nomj 

I    l.\  the  recover]  ol   ami lin  from  producer  gases 

k  in  tin   i. l\an. ,  .1  price  of  coal  in  the  past 

[        ■  oniliinaiinii    i,  ccntlj    .  ITccted  an 

under  the  style  of  the  1'nitod   VIkali  Company,  is 

il  to  an   affording  n  prospect  ol  still  greater  efficiency 

all  round   in   the  management  of  the  various  works.     An 

extended   notice   i-   given   of  the  pi i    Haddock  ant] 

il    sulphur  from   Leblanc  val  waste* 
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in  which  the  other  products  obtained  are  sodium  carbonate 
and  bicarbonate,  besides  calcium  carbonate  and  sulphate. 

A  process  devised  by  If.  Gossage  of  Widnes  is  being 
placed  on  a  manufacturing  scale.  By  it  sodium  sulphide  is 
formed  from  sulphate  and  decomposed  by  carbonic  acid 
with  formation  of  sodium  bicarbonate  and  evolution  of 
sulphuretted  hydrogen  which  is  utilised  in  any  convenient 
way.  No  lime  is  required  and  no  tank  waste  formed  in  this 
process  for  making  alkali. 

A  third  new  process  for  the  manufacture  of  alkali  has 
been  patented  by  Mr.  James  Simpson,  resembling  in  sunn' 
respects  that  of  "Haddock  and  Leith,  hut  instead  of  tank 
waste  it  is  a  mineral  phosphate  which  is  submitted  to  the 
action  of  sulphuretted  hydrogen,  and  a  highly  concentrated 
calcium  phosphate  is  produced. 

The  report  pleads  for  the  inclusion  of  all  chemical  works 
within  the  Alkali  Act  so  as  to  enforce  a  more  complete 
supervision  over  the  escape  of  noxious  gases. 

By  the  adoption  of  various  means  and  precautions  the 
escape  of  chlorine  from  the  chambers  used  in  the  manufacture 
of  bleaching  powder  is  kept  under  close  control,  and  com- 
plaints are  now  but  rarely  heard.  An  improvement  in  the 
working  of  the  Deacon  process  has  been  devised  by 
Mr.  llasenclever,  who  adds  sulphuric  aeid  to  the  hydro- 
chloric acid  of  the  Leblanc  process  and  blows  air  through 
the  mixture.  This  carries  away  strong  hydrochloric  acid 
gas  mixed  with  air,  in  the  proportions  suited  to  their  mutual 
reaction  in  the  Deacon  decomposer,  leaving  much  of  I  lie 
water  of  the  hydrochloric  arid  combined  with  tin'  sulphuric 
acid.  This  acid,  thus  somewhat  diluted  can  be  used 
conveniently  in  the  Leblanc  decomposing  pans  for  action  on 
the  salt,  and  the  hydrochloric  acid  there  generated,  being 
more  hydrated  than  hitherto,  will  need  less  water  in  the 
condensing  towers. 

The  method  of  producing  chlorine  introduced  by  Weldon 
in  connexion  with  I'eehiney,  of  Salindres,  in  France,  has 
been  adopted  by  Albright  and  Wilson  at  Oldbury. 

During  the  past  year  continued  progress  has  been  made 
in  the  adoption  of  means  for  diminishing  the  discharge  of 
black  smoke  from  factory  chimneys,  and  an  extensive 
movement  has  been  organised  in  several  large  towns  of  the 
United  Kingdom  for  ascertaining  the  relative  merits  of 
mechanical  stokers  and  other  smoke-preventing  appliances. 
This  work  was  under  the  superintendence  of  Mr.  E.  W. 
Parnell,  and  is  now  in  the  hands  of  Professor  A.  1!.  YV. 
Kennedy.  It  is  expected  that  the  outcome  of  this  inquiry 
will  afford  information  of  the  highest  value  to  coal  con- 
sumers and  engineers,  and  to  the  country  at  large.  The 
evil  which  presses  most  in  London  and  other  residential 
cities  is  the  aggregation  of  smoke  coming  from  the  multitude 
of  house  tires,  and  it  is  suggested  that  the  remedy  for  this 
will  probably  be  found  in  superseding  the  use  of  the  open 
fire  by  a  central  stove  for  supplying  warm  air  for  distribution 
through  the  building. 

The  systematic  testing  of  chimney  gases  in  salt  works 
lias  caused  greater  care  to  be  exercised  in  stopping  or 
preventing  leakages  from  salt  pans,  by  which  the  generation 
of  aeid  gases  has  been  lessened,  and  the  effect  has  been 
beneficial  on  the  vegetation  of  the  neighbourhood. 

A  mass  of  detailed  information  is  given  in  the  separate 
reports  of  the  inspectors  for  the  various  districts  which 
cannot  be  usefully  abstracted.  In  the  separate  report  for 
Scotland,  the  following  lists  are  given  to  show  the  extent 
of  the  manufactures  under  the  inspection  provided  by  the 
Alkali  Act  :— 

Number  of  sepabate  Processes, 

Alkali 12 

Muriatic  acid 3 

Copper  extraction 2 

Sulphuric  acid 32 

Chemical  manure Hi 

Nil ric  acid 7 

Sulphate,  &c  of  ammonia 54 

Chlorine s 

Salt 14 

17s 


In   these   there   have    been   the   following   quantities   of 
material  employed  or  manufactured  during  the  year  1890  : — 

Tons. 

Salt  lceninposed.  ....<" Alkali  works-  ■  ■    Si-m  '  to  OS] 
(.Copper  works..      5.946J 

Pyrites  burned 78,S90 

Sulphur  burned 3,095 

Bones  and  phosphates  used  in  chemical  manure 

works 47,753 

Bleaching  powder  made 8,826 

/Gas  liquor.  10,395  \ 

Sulphate  of  ammonia  made  •!  Shale 21,7311  [-  39,689 

Mron  works    4,564^ 

Salt  manufactured s,i;s 

Nitric  acid  made 3,2311 

— G.  II.  B. 


Inspection  of  Chemical  Works. 

In  the  discussion  on  the  Local  Government  Hoard  vote, 
in  the  House  of  Commons,  on  Wednesday,  July  15th, 
Mr.  Brunner,  M.P.  for  Northwich,  said:— "Then  there  is 
another  matter  which,  I  think,  comes  under  this  vote, — the 
inspector  of  alkali  works.  The  law  at  present  is  in  a  very 
anomalous  condition.  There  are  a  number  of  manufactories 
in  the  country  where  the  business  comes  under  the  desig- 
nation of  alkali  works.  These  works  carry  on  operations 
on  a  large  scale,  and  are  prevented,  under  the  Act,  from 
tli.  discharge  of  noxious  vapours  ;  but,  strange  to  say,  in 
other  works,  where  they  use  the  products  made  in  the 
larger  manufactories,  the  Act  dors  not  apply.  In  point  of 
fact  their  are  smaller  factories  using  the  products  of  the 
larger  works,  and  discharging  fumes  which  do  quite  as 
much  mischief  as  those  which  are  evolved  from  alkali 
works.  Oddly  enough,  if  the  inspector  can  induce  the 
owners  of  these  works  to  consume  these  noxious  gases 
instead  of  turning  them  out  into  the  air,  then  the  works 
come  under  the  Act.  Those  who  carry  on  their  work  ill 
the  most  wasteful  and  harmful  fashion  are  not  watched  ; 
hut  as  soon  as  a  man  ceases  doing  mischief  to  his  neighbours, 
then  he  comes  under  the  watchful  rye  of  the  Local  Govern- 
ment Board  inspector.  If  the  right  hou.  gentleman 
(Mr.  Ritchie)  will  consult  with  the  officials  of  his  depart- 
ment, he  will,  I  have  no  doubt,  find  that  they  are  entirely 
at  one  with  me  in  this  matter,  and  he  may  be  assured  an 
amendment  of  the  law  will  have  the  hearty  co-operation  of 
the'  manufacturers  who  do  come  under  the  Act.  So  far  as 
the  sanitary  authorities  who  understand  this  matter — more 
especially  in  London,  where  the  mischief  is  rife — arc 
eon, ■eiued,  he  may  rely  upon  their  support  too.  I  hope  the 
right  hon.  gentleman  (Mr.  Ritchie)  will  consider  the 
representation  made  to  him  on  this  subject,  and  endeavour 
to  put  the  law  into  a  condition  consistent  with  common 
sense." 

.Air.  Ritchie:  "I  nave  to  say  that  the  matter  has  been 
under  our  consideration,  and  a  Hill  to  amend  the  Alkali 
\.  is  has  been  prepared,  and  I  believe  it  would  meet  the 
views  of  the  hou.  gentleman  :  but  there  has  been  no  oppor- 
tunity of  introducing  it  this  session.  I  hope  the  Alkali 
Acts  will  be  so  extended  as  to  embrace  the  offending 
factories  mentioned  by  the  hon.  member,  with  regard  to 
which  I  am  quite  at  one  with  him." 


On    si, me    Constants    of    Ammonia.       II.    ion    Strombeck. 
Reprint  from  J.  Franklin  Inst.  1890  and  1891. 

In  calculating  the  dimensions  of  a  refrigerating  machine 
it  is  necessary  to  know  the  exact  value  of  the  latent  heat  of 
evaporation  of  the  liquid  used.  When  the  heat  of  evapora- 
tion of  ammonia  was  first  determined,  it  was  found  to  be 
about  500  French  or  900  English  thermal  units,  and  many 
designers  still  claim  that  these  figures  are  correct,  although 
it  was  afterwards  shown  that  the  ammonia  used  in  the 
determination  referred  to  contained  a  good  deal  of  water. 
H.  A'.  Keguault  afterwards  made  tests  with  ammonia  free 
from   moisture,  and  found  the  heat  of  evaporation  to  be 
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294-2  French  thermal  units.  This  and  other  constants  ol 
ammonia  have  been  redetermined  with  great  can-  by  the 
author  in  the  laboratory  of  the  De  la  Vergnt  Refrigerating 
Machine  < ".  with  the  following  results  : — 

I.  The  specific  heai  of  liquid  ammonia  was  measured  by 
about  188  grms.  of  il  in  a  -it  .1  cylinder,  which 
was  heated  to  aboul  62  C.  in  vapour  "f  boiling  methyl 
alcohol.  This  was  then  introduced  into  n  calorimeter  con- 
about  a  litre  of  water.  The  mean  value  of  the 
specific  heat  was  found  to  be  1-22876.  To  make  sure  that 
thi-  surprising  result  was  not  due  to  any  experimental 
error,  the  author  filled  the  Btecl  cylinder  with  water,  and 
determined  its  specific  beat.  The  result  came  out  very 
close  t"  one,  namely,  "  99302. 


II.  The  total  heat  of  ammonia  was  measured  by  allowing 
liquid  ammonia  contained  in  a  small  tank  to  evaporate 
gradually,  the  j_rn-  escaping  slowly  through  vessels  divided 
into  small  chambers  arranged  spirally,  tho  whole  being 
surrounded  by  water  contained  in  a  large  calorimeter.  In 
the  calculation,  the  value  above  obtained  for  the  specific 
heat  was  used  instead  of  the  value  tu-T'J'.i)  which  Regnault 
supposed  to  be  correct.  The  total  heat  was  found  to  be 
:U:!-7  thermal  units  (being  the  sunt  of  li'.l'J'J  units  =  heat 
of  evaporation,  and  21*3  units  =  what  the  author  calls 
■•  heat  of  liiimd.") 

III.  Ileal  of  Absorption  of  Ammonia.— The  gas  was 
developed  from  liquid  ammonia  contained  in  the  tank  A  1! 
in  the  figure.     Tins  was  pli  ced  in  the  larger  tank  C  I)  filled 


Apparatus  fob  rw    Dktermikatioh  os  rim  llm  of  Absorption  "i   Ammonia. 


with  water,  so  as  to  make  the  evolution  of  gas  as  constant 
as  possible.    The  gas  was  passed   through  the  low  stratum 

of  in.  i.  Hiv  , tained  in  the  tube  E  I',  and  it-  velocity  could 

furtbei    be  controlled   by   the   stop-cock    '/..      By   passing 

slowly  through  the  glass  coils  <i  II  lying  in  the  tank  I  K, 

the   gas  was   brought    W   a   eon-taut    temperature   before 

:■  the  absorption  tank  N  <>  I'  Q.    The  pipe  1!  s  dips 

into  a  small  glass  tube  filled  wit] cury,  the  object  of 

;a  |o  prevent  the  water  from   rushing  up  in  this  pipe 

iminfi  int ntacl  « ith  the  ammonia.     The  1"  at   of 

absor| n  per  unit  was  found  to  be  505-3  thermal  units. 

I  \     Heat  of  '<  'ombination  of  Liquid  Ammonia  with  Water 
I  ..,    details   "t  thin   difficult  determination,  the  original 
pup,  r  mi,.!  i,  ding  tn  the  equivalents  of 

Ml  .  ||  it.  IT  aim-,  ot  the  former  combine  with  18  grins 
i.t  tho  latter  to  form  35  grms.  of  NH4(OH).  Thus,  from  a 
theoretical    point    "t    view,  it    m >^ tit   be  best    to  take  the 

imiii a  and  watet   in  the  proportion  of  17  to   IH.     Hut 

foi    technical   reasons   it    was  found   preferable   to  use   a 
larger  amount  ol  water,  and  in  the  testa  made  tie-  propoi 
immonia  to  watet  was  only   8  t"   is.     Under  these 
conditions   the   heal    ol    combination   (per  unit    mass   of 
ammonia)  was  found  to  be  198*1  thermal  units.     I'    1    ■' 


foi  by  the  following:  (a.)  The  acid  retained  by  the  bisul- 

phate  ;    ('/.)  The  lower  oxide-  formed  ;    (e.)  The  tower-acid  ; 

( ./.  i    The  portion  escaping  in  the  Hue.     W  it  I t  the  Lunge- 

Bohrmann  tower  it  i-  found  impossible  so  to  regulate  the 
tiling  that  no  portion  of  acid  is  uncondensed  in  the  flue  :  it 
i-  set  n,  however,  that    in   spite  of  the   increased   loss  of 

i  -5  per  cent  the  percentage  of  lower  oxides  i ly  Blightly 

augmented,  Rohrmann'e  earthenware  pipes,  8  mm,  in 
thickness,  are  now  used ;  these  are  capable  of  withstanding 
a    higher  temperature  and    facilitate   condensation.      It    has 

nol  i round  desirable  to  shorten  the  timo  for  distilling 

one  charge  to  less  then  11  — 12  hours,  and  as  a  simple 
control  the  firing  is  regulated  so  that  the  last  pipe  remains 
cold  while  tie  one  bi  fore  it  is  warm.  After  driving  off  the 
lower  oxides  the  acid  thus  obtained  niav  be  used  a- 
chcmically  pure.     A    R.  I.. 


Condensation  of  Nilrii   Acid     0  Guttmann,     /cits.  f. 
angew.  CI 1891,238     239. 

Tin  results  shown  in  the  table  (set  next  page)  were  obtained 

with  a  double  batten  "I  the   author'-  nunc   acid  eoi. 

(this  Journal,    1890  kept  in  almo»1    uninterrupted 

working  for  upwards  of  two  mouths.  I  be  acid  manul 
had  the  concentration  of  monohydrate,  and  contained  1 — 'J 
percent,  of  low.i  oxides,  the  weaker  lower-acid  (specific 
gravity  1-8-  I '4)  not  being  collected,  but  in  factories 
whin  the  latter  i-  ..I  value,  nearly  the  whole  .,t  ihat 
nunntit-j  ihown  under  "loss"  can  b.  recovered.  The 
mean  loss  ol    •  pet  cent   shown    ii  the  tabic  i-  ai 


The  Preparation  and   Reactions  of  Mercury  Ammonium 
Chlorides.    <;.   An.li.-     Compt.  Rend.    112,   859—861. 

It  '..inpare  tin-  .liuinial.   1889,  915,  916  :    1890,  647). 

A  -..ii  non  prepared  bj  boilingyellow  mercuric  oxide  with  a 
solution  of  ammonium  chloride  deposits  on  cooling  a -mall 
quantity  of  crystalline  mercuro  diammonium  chloride.    The 

thcr-liquor  from   these   crystals  when   treated   with   an 

excess  of  ammonia  yields  a  white  curdy  precipitate,  consisting 

of   a    mixture    of  mercuro  iliaiu nun   chloride    and    incr- 

curammonium  chloride,  rJgCU.2  Ml  i  UgClNHj.  Long 
washing  furthei  decomposes  tin- precipitate  into  a  mixture 

ol    in.  i.  inaiiinioiiiuiii  chloride   mi. I    oxy   ilitiiereurauiiuoniuiu 

chloride,  Ml.t  Hgjt  >)C1-  whilst  extremely  prolonged  washing 
r.-iili-  in  the  production  of  the  latter  body  alone.  When 
the  curdy  precipitate  mentioned  above  is  heated  in  a 
sealed  tube  to  800  ('.  with  an  excess  of  ammonia,  the 
liquid  on  cooling  deposits  merenro-diammonium  chloride. 
This  w.ll  known  substance  ma]  be  prepared  in  several 
..ill. i    ways.      A    solution    of    yellow    mercuric   oxide   in 
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Each  charge  consisted  of  12  cwt. 

of  nitrate  and  13  cwt  of 

sulphuric  acid.    The  tower  acid 

was  not  taken  into  account ; 

ad  other  acid  was  collected  in 

t lie  same  receiver. 


Analysis  of 


Employed 


Sodium  Nitrate. 


H20 


NkCI 


Best  result  obtained  . 
Good  average  result. 


PerCcnt.    Per  Cent 

2'4MI  1P-.V.I1I 


Result   ohtained  without    Lunge- 
Rohrman  tower. 


:;■  iixii 
2-912 


0J15 
0533 


NaNOs 


Available 
Nil  Ml, 


Sulphuric 
Acid. 


Sodium  Nitrate. 


Sulphuric  Acid. 


C™dc       ^wle       Crude.         ll.su. 


Per  Cent.     Per  Cent. 
95-070  91*814 


94-888 

93'93S 


94-091 
95-15S 


Per  Cent. 
94-98 


96-89 

95-70 


Cwt 

12 


12 

is 


Cwt. 
11-350 


Cwt. 
13 


13 
13 


Cwt. 

12-377 


12-530 

12-441 


Yield. 


Each  charge  consisted  of  12  cwt. 

of  nitrato  and  13  cwt.  Of 

su'phnrie  arid.    The  tower  acid 

was  not  taken  into  account  ; 

all  otle-r  acid  \v:is  collected  in 

tlie  same  receiver. 


Analysis. 


Concen- 
trated 
Acid. 


Specific 

Gravity. 


Total 
Aridity 

as  HN03 


N,<  U 


Corre- 
sponding 
toHNO, 


Yield  of  Absolute 
HNOj 


Theore- 
tical 

Yield  of 
HXOj 


Loss  of 

1INII, 


IS'-si  result  obtained  . 
Good  average  result . . 


Result  obtained  without  Lungc- 
Rohniiau  lower. 


Cwt.  PerCent  PerCent.  PerCcnt, 

B-563  1 " .-.  1 7  9052  l'SS  1  27 


8-200  1-516  95-87 

S-051  1523  93-11 


Cwt. 
8-166 


Cwt 

XU2 


8-IC4 


Cwt       PerCent 
0-256  3-04 


0-820  7-40 

1-011         11-95 


ammonium  chloride  is  treated  iu  the  cold  with  ammonia  until 
the  precipitate  first  formed  just  re-rlissolves.  The  solution 
is  allowed  to  stand  for  several  weeks  over  quicklime,  when 
it  will  yield  splendid  crystals  of  the  diammonium  chloride, 
The  salt  may  also  be  obtained  by  adding  the  mercurial 
solution  to  the  ammonia  ;  or  again,  a  current  of  ammonia 
may  be  passed  into  the  solution  of  yellow  mercuric  oxide. 
The  mother-liquor  from  the  mercuro-diammoniu.nl  chloride 
when  largely  diluted  with  water  yields  a  white  precipitate, 
which  when  washed  and  dried  at  100°  C.  has  the  com- 
position of  oxy-diniercuramruoniitm  chloride.  Its  formation 
may  be  represented  by  the  following  equations:  — 

2  NH4C1  +  HgO  =  HgCl,  2  XH3  +  R,i ) 

2  (HgClo  2  Nil,)  +  H:0  =  NHj(HgsO)Cl  +  3  XII,(  I 

STH4C1  +  2  HgO  =  XH.,(.Hg.,0)Cl  +  H.O 

When  a  solution  of  mercuric  chloride  is  added  to  a 
mixture  of  ammonia  and  ammonium  chloride  in  the  cold 
a  curdy  precipitate  is  formed  having  the  composition 
HgCloXH3.  It  is  also  formed  by  adding  the  mercuric 
chloride  in  excess  to  the  boiling  solution  of  the  other 
reagents.  Washed  with  cold  water  the  curdy  precipitate 
is  decomposed  thus — 

2  HgCloXH3  =  NB.HgCl  +  NH4CI.HgCla 

— H.  T.  P. 


Two  New  Forms  of  Sulphur.     Kngcl.     Compt.  Rend.  112, 
866—868. 

The  author  describes  two  new  modifications  of  sulphur, 
one  of  which  is  crystalline  and  the  other  amorphous.  The 
first  variety  is  prepared  by  adding  two  volumes  of  strong 
hydrochloric  acid  eooled  to  10  C.  to  one  volume  of  a 
saturated  solution  of  sodium  thiosulphate.  The  liquid, 
which  must  be  rapidly  filtered  to  separate  the  precipitated 
salt,  gradually  turns  yellow,  and  sulphur  dioxide  is  given  off. 
Wlu-n  the  colour  has  become  very  deep  and  a  precipitate 
begins  to  form  the  liquid  is  agitated  with  an  equal  volume 
of  chloroform.  The  chloroform  solution  on  evaporation 
yield-  crystals  of  sulphur  which  differ  entirely  from 
octahedral  sulphur.     They  have  a  density  of  2  -135  and  arc 


orange-yellow  in  colour.  The  crystals  are  at  first  trans- 
parent ;  but  after  3 — 4  hours,  they  begin  to  alter,  increase 
iu  volume,  and  pass  into  the  insoluble  modification  of 
sulphur.  The  crystals  melt  below  100:  (_'.,  and  are  con- 
verted into  a  variety  of  sulphur  resembling  that  obtained 
from  tbiosulphates,  i.e.,  it  is  partially  insoluble  iu  carbon 
disulphide. 

When  a  mixture  of  hydrochloric  acid  and  sodium  thio- 
sulphate is  allowed  to  stand,  a  precipitate  of  sulphur 
separates,  which  soon  becomes  flocculent.  In  this  state  it 
is  entirely  soluble  in  water.  The  solution  is  yellow  and 
rapidly  decomposes,  ordinary  thiosulphate  sulphur  being 
precipitated.  The  change  from  soluble  to  insoluble  sulphur 
is  not  accompanied  by  any  evolution  of  sulphuretted 
hydrogen,  proving  that  the  above  floceulent  precipitate 
does  not  consist  of  a  polysulphide  of  hydrogen.— H.  T.  1'. 


PATENTS. 


Improvements    in    Treating    Pyrites   and    in   Apparatus 

employed  therein.     J.    Hargreaves,   T.  Robinson,  and   J. 

Ilargreaves,   Widnes.      Eng.    l*at.    5681,  April   27,  1SS6. 
(Second  Edition.)      6d. 

See  this  Journal,  1889,  368. 


Improved    Method    and    Apparatus   for    Concentrating 

Sulphuric    Acid.      C.    S.    Xegrier,    Perigueux,    Prance. 
Eng.  Pat.  4171,  March  17,  1890      8d. 

Iu  the  space  above  a  range  of  burners  a  chamber  is 
partitioned  off,  the  floor  of  which  is  an  inclined  plane  made 
of  iron  plates,  in  which  are  basin-like  depressions.  Into 
these,  are  set  vessels  of  porcelain  or  glass,  which  are 
filled  with  the  sulphuric  acid  to  be  concentrated.  The  acid 
flows  in  a  slow  stream  from  one  vessel  to  another,  the 
depressions  being  arranged  so  that  the  lip  of  one  vessel 
protrudes  just  over  the  vessel  next  below  it  on  the  incliued 
plane.  The  acid  is  heated  and  concentrated  by  the  heat 
from  the  burner-gases  below  the  inclined  plane.  The  water 
and  acid  vapours  rising  from  the  sulphuric  acid  are  drawn 
off  into  a    leaden  receiver,  and   from  there  into  a  second 
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•   which  unite*  the  pi  I  stems, 

:iii.|.    Ilk.-   tl  fot    cooling    the 

hamber 

ii  -  r 


/  \pparahu  for  Producing  (  arbonic  Acid 

„„,/  .  London.     From   "  La 

I 
■ 

i  blocks  ..! 

'■Miit  i-  applicable  to  the  generation  of  other 

on  ••!  .1  liquid  upon 

automatic  in  it-  working,     It 

asing,  which 

.-.in  l»-  closed  hermetically  at  tin-  top  by  a  cap,  which  i-  also 

.11. 1  a  pressure  gauge.    Tl  • 

part  ..I  tin-  side  ol  the  vessi  1  t..r 

An  opening  in  tin-  bottom  ••! 

idmiu  tin-  uppc  i  end  rod,  which 

_-ii  tin-  Inside  of  an  india-rubber  tube,  and 

■itnin  end  rests  upon  a  metallic  cap,  which  closes, 

and  i-   Axed  t..  tin-  bottom  end  ..t  the  india-rubber  tube. 

by  a  helical  wire,  which  prevents  it 

expanding  laterally  :  an. I  an]  |     -are  of 

.-•■-    til.      till.,-     til    I.    ! 

'I  Ii.-  Icngthi :  m  nt  tla-  tul  lowers 

moving  within  it.     An  arrangemi  ul  attached  to  the 

,|.  at   tin    lower  end  o!    tin-   tube   allows   ..i  the 

attachment  ol  hung  a  weight,  ><> 

that  tl-  ■  ■!  t.i  lengthen  the  tube  to  n  given 

i  l..  regulated  by  adjusting  the  weight. 

\\  itliin  the  ■  tuiiiig  and  r.  -imj:  upon  the  upper  end  of  the 

rod,  which  jusl  pi  to  th.  bottom  ol  the  casing,  is 

--  vessel  which   holds  salphuric  acid  diluted  to 

the  proper  degree,  and   within  tlii-  glass   vessel,  and  in  its 

uspended   a   shorter    glass   >.r  enamelled 

lin-li   holds   the   blocks  <>f  bicarbonate  of 

li-  inner  vi  ted.    By 

■    the   lever,   the   rod   below    the    vessel    containing 

sulphui  in. I   the  vessel  itself  is  thus 

and  thi  i  through  the  perforations  in  the  bottom 

of  the  vessel   holding  the  bicarbonate  ol   soda,  and,  acting 

ii|h>ii  tin-  -ul. -tan-  mi  h  i*  drawn 

WTi.  D     tl  - 

■  I  within  the  appa- 

i.l.i  r  tube,   allowing   the    rod 

l  holding  sulphuric 

contact  with  t Ik- 

ck.   the 

rig  vesst  I  again  is 

i   lulu-  ami   the 

advantagt  I 

contact 
with  Ii  in  which  a  leaden 

H.  S   r 


from  the  lead  hydrate  precipitate  contains  ammonium 
rod  some  lead  oxide  in  solution  The  dissolved  lead 
is  precipitated  with  a  solution  of  ammonium  carbonate,  ami 
the  precipitate  of  lead  carbonate  filtered  off.  The  purified 
solution  of  ammonium  nitrate  is  then  concentrated  and  tin- 
ammonium  nitrate  recovered  by  crystallisation. — H.  S.  1'. 


and  ' 

I 

I 

In   tl.. 

raodifl* 

■ 
a  solution  ■  i,  which 

protlm  of  white  hyd 

nvcrsion   inl  ;   liquor 


Improvements  in   connexion  with   Obtaining  Chlorine,  and 
in  Utilising  Calcium    Chloride  <iml  other  By-products, 
impbell,    Upton    I'ark,   ami    W.    Boyd,   Glasgow. 
Eng.  Pat  5571,  April  12,  1890.     cl. 

With  thi  m  chloride  which  occurs  a-  a  by  -product  in 

ius  processes  For  manufacturing  chlorine  from  -alt, 
already  patented  by  tin-  inventors  in  1888  and  1889 
d,  1889,  706,  '.is:;.  508),  and  also  tin-  calcium 
by-product  in  any  other  manufac- 
turing process,  as  for  instance,  in  the  ammoi 
j  roci  ss,  tla  invi  ators  propose  to  mix  a  solution  of  sodium 
sulphate,  which  lias  been  first  neutralised  with  an  alkali  or 
alkaline  earth,  allowed  to  settle  ami  separated  from  the 
precipitated  matters.  Tin'  reaction  that  takes  place  is 
sect  lerated  by  heal  ami  results  in  a  precipitate  of  very  pure 
calcium  sulphate  .mil  a  solution  of  common  salt.  The 
calcium  Bulphate  is  then  separated,  washed,  ami  dried  in  any 
suitable  way,  aud  tin-  solution  of  salt  is  concentrated  and 
used  li  ual  -alt  for  making  chlorine. — II.  8.  1'. 


.1  Process  and  Apparatus for  /A.  Manufacture  of  Ammonia, 
II.  Bandouin  ami  1'.  Bscarpit,  Paris,  France.  Eng.  Pat. 
7247,  May  9,  1890.     s./. 

('Minus,  nascent  hydrogen,  and  sodium  nitrate  react  with 
each  other  undei  certain  conditions,  with  fot 
ammonia  and  sodium  carbonate.  T"  obtain  such  a  result 
th.-  following  materials  are  used  :  125  parts  of  hydrocarbons, 
-  il  to  -nit  requirements,  ami  100  parts  of  nitre; 
•In  decomposition  is  best  performed  in  a  closed  vessel,  at  a 
itnrc  of  from  sun  -  -um  ;  th,  coal  used  should  be 
peril  ctly  dry. 

Vuother  mixture  consists  ol   45  parts  of  naphthalene  and 

rts  of  nitre,  heated  in  a  retort-shaped  apparatus  to 

nascent     red    heat.     "  Naphthalene    at   this    temperature 

decomposes  into  carbon  and  hydrogen,  which  latter  acting 

in  it s  nascent  state  upon  tin.-  nitrate  is  in  it-  turn  dftcom- 

I .1."     Ammonia  ami  carbonic   acid  an  1.  ami 

ultimately  ammonia,  ammonium  carbonate  ami  sodium 
carbonate  are  obtained.  The  inventors  expect  to  produce 
from  th.-  above  quantities  i-  parts  of  ammonia  gas, 
rts  of  sodium  carbonate  with  10  equivalents  of 
water,  ami  in  the  first  casi  i!-..  50  parts  ol  coke  ami  .">  — 7 
■  oils. 

irrying    oat    tin-  process  th.-  mixed   materials   arc 

in. in  a  hopper  into 
1  cast  Hon   retort,  in  « hich  a  pitch 

chain   is   working.      Ih.    sodit arbonatc  ami  coke   are 

i  ml    into  a  receiver  ;  th.-  i    ■ 
■  passed  in  a  receiver,  in  which  the  heavj  oils 
condense,  -mil  then  washed  with   milk  of  lime  to  retain  the 
il  In  th.  ammonia. — II.  \. 


Ipparatusfor  Usein  thi   Manufaetwn  of 
bonati    "I    Soda    »;/   tht    Ammonia  Soda    /' 
..an.  St.  Bees,   ami  <;.  Bell,  Wavertrce.     Kng.  I'at. 
:    .Mm   l  l,  1890.     6d. 

mprovemenl    consists    mainly  in  th.-  cooling  of  the 
..--els  ami   connexions   by    means   of  brine, 
■■  i  wards  introduced  in  th.  pro. 

ipparatus    consist     ..t,  say,    tin.,    rati ators,   a 

rash-tower,  ami  a  brine  storage  tank,  all  these 
.  ■  .1  vertically,  oni    above  the  other.     Two 
of  the    -  ...    a, i, |    .,,,.  | . , . 

1  '.  th.-    tippi  i   .  (tension  of  which 
forms  t]  the  third  carbonutor,  the   bottom  being 

bj    the    tOpol    th'  it., I      Th,-  ,-aili, 

led  by  t  pipes,  sui ml.  .1  by  in 

both  coolers  b<  ing  attached  to  th.- 
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outer  easing  of  the  carbonators.  Above  the  third  earbonator, 
and  supported  on  a  suitable  framework,  is  the  saturator, 
which  consists  of  a  cylindrical,  closed,  jacketed  vessel, 
provided  with  brine-feed  and  delivery  pipes  and  ammonia 
gas  supply  pipes,  for  both  the  vessel  and  the  jacket.  Above 
the  saturator  is  a  wash-tower  with  false  bottom,  and  packed 
with  coke  ;  the  tower  rests  on  a  tray,  for  collecting  and 
delivering  the  brine  which  is  fed  in  from  a  tank  on  top  of 
the  apparatus. 

The  carbonators  are  first  charged  with  ammoniated  brine 
from  the  saturator.  Carbonic  acid  enters  through  a  valve 
on  the  bottom  of  the  lowest  earbonator  ;  on  leaving  this  it 
passes  through  a  cooler  in  the  second,  from  this  through 
auother  cooler  in  the  third  earbonator  ;  the  escaping  gases 
are  absorbed  in  the  wash-tower  by  means  of  brine,  ami  the 
inert  gases  allowed  to  escape. 

The  brine  is  forced  in  the  annular  space  surrounding  the 
bottom  and  second  earbonator,  enters  from  here  the  first 
cooler,  ascends  the  second  cooler,  and  is  delivered  from 
here  in  the  brine  tank  on  the  top  of  the  tower.  The  brine 
is  then  distributed  over  the  coke  in  the  scrubber,  and  while 
descending  absorbs  the  ammonia  escaping  from  the  car- 
bonators ;  it  is  then  delivered  in  the  inner  and  outer  casing 
of  the  saturator,  where  it  is  treated  with  ammonia  ami 
afterwards  charged  in  the  carbonators. 

In  working  the  plant,  the  ammoniated  brine  is  charged  in 
the  third  earbonator  ;  from  here  it  is  run,  after  a  suitable 
interval,  in  the  second ;  and  after  a  further  interval  in  the 
first,  where  it  is  completely  converted  into  sodium  bicar- 
bonate. The  charge  is  then  blown  out  on  a  filter  through  the 
carbonic  acid  valve,  which  for  the  purpose  is  provided  with 
a  second  perforation. — II.  A. 


-4  Phosphated  Preparation  of  Common  Salt.    G.  I).  Bowie, 
Guernsey.     Eug.  Pat.  11,196,  July  18,  1890.     id. 

Potassium,  sodium,  and  calcium  phosphates  in  nearly  equal 
proportions  are  well  mixed  and  finely  ground.  Common 
salt  is  then  well  ground  and  incorporated  with  3  per  cent, 
of  the  phosphate  mixture  to  form  a  prepared  table  salt. 

— G.  H.  B. 


Improvements  in  the  Manufacture  of  Alkaline  Carbonates 

and  By-products,  and  in  Arrangement 'of  Plant  therefor. 

A.  G.    Haddock,  Halewood,    and   J.    Leith,   iSt.  Helens. 

Eng.  Pat.  11,296,  July  19,  1890.  8d. 
According  to  this  invention  strong  solutions  of  salt-cake 
and  calcium  sulphydrate  are  mixed  to  form  sodium  sulphy- 
drate  and  gypsum,  the  clear  solution  of  the  former  concen- 
trated and  treated  with  carbonic  acid,  for  conversion  into 
sodium  bicarbonate.  The  sulphuretted  hydrogen  given 
off  is  passed  into  alkali  waste  or  milk  of  lime  for  the 
preparation  of  fresh  quantities  of  calcium  sulphydrate, 
and  the  remainder  used  for  other  purposes. 

The  salt-cake  is  dissolved  in  the  wash-waters  obtained  in 
the  process,  to  which  are  preferably  added  the  bicarbonate 
motner-liquors,  whereby  any  free  acid  in  the  salt-cake  is 
neutralised,  and  iron,  lime,  and  magnesia  precipitated.  The 
solution  passes  through  a  series  of  settling  tanks  into  a 
mixer,  where  it  meets  a  similarly  well  settled  solution  of 
calcium  sulphydrate ;  the  resulting  mass  is  run  out  on  the 
bottom  on  the  "  pearl  hardening  filters,"  which  retain  the 
precipitated  gypsum,  whilst  the  filtered  liquor  is  drawn  into 
vacuum  pans.  These  deliver  the  liquor  into  a  mixer,  to 
precipitate  the  dissolved  gypsum  with  some  bicarbonate 
mother-liquor,  and  the  filtered  liquor  is  further  concentrated 
in  vacuum  pans  until  it  contains  26"2  per  cent,  of  sodium 
sulphydrate,  equivalent  to  14-5  percent,  of  alkali  (XaJM. 
This  solution  is  pumped  into  a  series  of  carbonators  and 
subjected  to  treatment  with  carbonic  acid  (free  from 
oxygen),  until  the  alkalinity  of  the  solution  decreases  to 
3' 4  per  cent,  of  Xa.,0  or  less.  Sulphuretted  hydrogen  is 
given  off,  part  of  which  will  have  to  be  passed  into  a  series 
of  carbonators,  for  the  preparation  of  calcium  sulphydrate, 
whilst  the  bicarbonate  is  run  on  filters,  dried  for  sale,  or 
finished  in  a  closed  furnace  to  soda  ash.  The  carbonic 
acid  here  evolved  may  be  pumped  back  into  the  carbonators. 


The  bicarbonate  mother-liquor  may  be  boiled  down  and 
treated  again  with  carbonic  acid  for  the  separation  of  more 
bicarbonate,  and  the  remaining  mother-liquor  used  for 
dissolving  fresh  quantities  of  salt-cake. —  H.  A. 


Improvements  in  Evaporating  Apparatus  Specially  adapted 
for  the  Extraction  of  Salt  from  Brine.  A.  Chapman 
and  S.  Vickers,  jun.,  Liverpool.  Eng.  Pat.  11,529, 
July  23,  1890.     8d. 

This  apparatus  is  constructed  on  the  multiple-effect  system 
and  is  here  described  as  arranged  for  a  quadruple  effect. 
Each  pan  is  fitted  with  a  steam  (Irum  as  usual,  and  between 
the  plates  forming  the  top  and  bottom  of  the  drum  is  a 
number  of  small  tubes  for  the  upward  flow  of  the  brine, 
while  a  large  tube,  preferably  central,  is  used  for  the  down- 
flow  and  is  carried  some  distance  below  the  drum  or  bottom 
tube  plate.  The  bottom  of  each  pan  is  in  the  form  of  an 
inverted  cone,  having  an  outlet  communicating  with  a  salt 
receiver  below,  each  of  which  has  a  hinged  valve  door  at 
the  bottom.  Immediately  under  each  receiver,  but  not 
connected  with  it,  is  a  filter  containing  gravel,  coke,  Sec,  to 
a  depth  of  9  — 12  in.,  in  which  is  laid  a  perforated  pipe 
connected  with  an  exhausting  pump.  These  filters  may 
if  desired,  contain  an  ordinary  salt  mould,  so  that  the  salt 
may  be  drained  and  moulded  at  the  same  time.  The  last 
pan  of  the  series  is  connected  with  a  heater,  a  condenser, 
and  a  vacuum  engine.  The  exhaust  steam  is  conducted 
to  the  drum  of  the  first  pan  as  usual,  the  vapour  evolved 
from  the  brine  going  to  the  drum  of  the  second  pan,  and 
so  on.  The  water  due  to  condensation  of  steam  or  vapour 
in  each  drum,  except  the  last,  is  conducted  to  the  next  pan, 
preferably  by  a  syphon  arrangement  of  the  kind  described 
in  Eng.  Pat.  2511  of  1888  (A.  Chapman)  (this  Journal, 
1S89,  128).  The  feeding  arrangement  of  the  brine  and 
other  details  are  fully  explained  in  the  specification. — E.  S. 


Improvements  in  the  Conversion  of  Hard-Burnt  into  Soft- 
Burnt  Magnesia.  F.  M.  Lyte,  Loudon,  and  J.  G. 
Tatters,  Runcorn.     Eng.  Pat.  11,545,  July  23,  1890.     6rf. 

By  dissolving  hard-burnt  magnesia  in  strong  aqueous 
hydrochloric  acid  and  evaporating  to  dryness,  a  mixture  of, 
say,  9 — 10  parts  of  magnesia  and  one  of  magnesium 
chloride  will  be  formed,  and  weak  hydrochloric  acid  given 
off.  The  mass  is  then  broken  up  and  subjected  lo  a  dull 
red  heat,  preferably  in  a  current  of  steam ;  soft-burnt 
magnesia  will  thus  be  formed,  which  is  suitable  for 
decomposing  double  ammouium-maguesium-chloride  (this 
Journal,  1890,  1128—1129). 

The  magnesium  chloride  present  may  be  eliminated,  if 
necessary,  by  boiling  the  soft-burnt  mass  with  water  and 
calcining  the  residue  at  a  dull  red  heat. 

A  modification  of  the  process  consists  in  adding  sufficient 
soft-burnt  magnesia  to  the  concentrated  acid  solution  of 
hard-burnt  magnesia,  to  cause  it  to  "  solidify  into  an 
oxychloride,"  which  is  decomposed  as  above.  The  hydro- 
chloric acid  gas  is  condensed,  and  those  fractions  which 
are  sufficiently  strong  used  over  again  for  dissolving  fresh 
quantities  of  hard-burnt  magnesia. — H.  A. 


An  Improved  Process  for  Producing  Sulphate  of  Calcium. 
T.  Elliott,  Bristol.     Eng.  Pat.  11,638,  July  25,  1890.     4</. 

Liquids  containing  calcium  chloride  in  solution,  such  as 
certain  waste  liquors  from  alkali  manufactures,  arc  treated 
with  dilute  sulphuric  acid,  whereby  calcium  sulphate  is 
precipitated  and  recovered  by  draining  off  the  solution. 

— G.  H.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  obtain- 
ing Chemical  Products  by  Utilising  Fluoride  of  Silicon. 
H.  B.  Yardley,  Leytonstone.    Eng.  Pat   12,717,  August  14, 
1890.     Sd. 
The  apparatus  consists  of  a  lixiviating  tank  with  perforated 
false  bottom,  emptying  into  a  series  of  superimposed  funnel- 
shaped  vessels  furnished  with  taps  for  controlling  the  flow 
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or  tbe  solutions  used.    The  uppei  I  in  and 

containing  fluoride  ol 
\   talt,  such  u  sodium  sulphate,  is 
.  d  troy  and  cow  red  witli  wal 
the  solution  is  then  ran  into  the  fii  ■'   treatment 

v,„h  t!  con.     The  products  of  the  reaction  are 

:  gelatinous  silica,  which  id  washed 
with  water  in  llx  •-*■!-.  'be  washings  being  used 

f,,r  |,r,  |  ih  solution  for  treatment.    The  flaosilicate 

-    is  utilised  in  any   of  the  usual  ways.     The  pre- 
tains  fluosilicate,  and  may  tx 
and  furnaced  with  lime  for  the  production  (  f  - 

-G.  II.   B. 


|  and  Apparatus/or  the  Simultaneous  Manuj 

/■,..  and  of  Alkaline  Silicates  by  the  Treat- 

ment ol  the  Mineral  Phnspl  Lime,  Alumina,  or 

ll,,,,,  Ash.     I..  M.C.I  olii   Desj  irdins,  Toulouse,  1 
18,240,  August  22,  189  I.     lid. 
I ,,,    process  consists  in  beating  a  mixture  ol  bone  :•  -1  >  or  a 
phosphate  of  lime  or  alumina,  with   an   alkaline 
carbonate   "r   sulphate   in   a   reverberatory   furnace   "r  in 
_■  added  to  the  mixture  when  phosphate 
..f  alumina  is  used     The  calcined  mass  is  then  lixiviated  to 
...  phospbati  the  solutions 

rated  to  dryness,  snd   the   residue   pulverised.    The 
powdered  tribasic  phosphate  is  then  mixed  with  sil 

i  •   rts,      The  '■  raits   in 

irbooic   oxide,  and  phosphorus,  and  the 

t.,1  in  acondenser. 

1 1„    specification  describes  the  means  to  be  adopted  fur 

recovering  the  nlkuli  from  residues  of  silico-aluminate  of 

soda  that  are  form.. I.  and  drawings  ol  a  Buitable  apparatus 

irrj  ing  out  the  process  are  given.— H.  S.  P. 


\,       /  Manufacturing   Alkalim    or    Alkaline- 

earth  Cuanidet  through  Atmospheric  Nitrogen,  and  the 
Application  •  ■/  tht  tarns  to  thi  Production  of  Ammonia. 
I:  Haddan,  London.  From  Viscount  de  Lambilly,  Paris, 
Fram  i       I  i  g    Pal    16,048  I  1890.     6d. 

Tin  method  consist*  in  the  decomposition  of  illuminating 
gas  "i  an  itmoaphi  re  ol  nitrogen  and  i ' ■  the  preseni 
charcoal  and  alkali. 
The  nitrogen  is  prepared  by  passing  air  over  copper  at  a 
,t.   rod   collecting   the    nitrogen,   ' lni~   freed    from 
oxygen,  in  ■  gasometer.    The  copper  oxide  thus  produced 
iu.ipI-     used    fot    removing    tin-    hydrogen    from 
illuminating  gas,  b)  passing  the  gas  "*i-r  the  oxide  heated 
■  ili.  at.  and  in  this  waj  the  copper  is  recovered  for 
using  again  to  n  move  oxj  gen  from  the  air.    Equal  volumes 
iii.l  illuminating  gas  freed  from  hydrogen,  are 
tbi  ii  p  ■  i  intimate  mixture  "f  powder  'I  charcoal 

ami  tlli         i       ill  >ii  i-  prt  ferablj  an  oxid 

or  a  mixture  of  those.    The 
mixturi  d  and  alkal  n  retorts  to  a  high 

temperature,  bul  a  temperature  not  as  hij.'h  as  a  whiti  hi  al 
The   tir-t    ri— nl t  ..I    beating   the   mixture   i-   t.,  cause  an 

■  siderable  quantit)  ..t  carb noxidc, 

and  the  evolution  of  this  gas  prevents  tin'  intimate  contact 
ol  the  nitrogen  with  the  "cyanurabli  substance."  The 
invento  passing  the 

mixturi  it  and  illuminating  gas  into  the  retorts,  t" 

•Iran  i.tT  ihi  3  this  |tas  is  used  a>  a 

fuel  for  thi  ;  ^",r  the  evolution  of  carbon 

.1,  has  subsided,  thi  I  illuminati 

ni   into  tla 
outflow  tbi  "  ''" 

which   brings  ll  ith   the 

alkah  and  -  ' 

ili.it  .ir.-  then  given  off.  prim 
ami  some  i  arboo  monoxidi .  nn     i 
iron  shots  may   '  '■  """'.,   :i" 

alkali     ami 

accelerate  tl"'  format er,  it  is  found 

ii  quantity  i  ful  »-  ■• 

helps  to  maintain    tin'   I 
tin-  .1,--,.  latum  of  alki 


The  decomposition  of  the  cyanide  formed  is  effected  by 
distilling  the  product  limn  the  tetorts  with  water.  The 
cyanide  is  first  wetted  with  water  and,  after  the  lapse  of 
24  to  18  hours,  heat  is  applied  and  the  ammonia  distilled  off. 
The  reaction  is  represented  by  the  equation — 
Kt  N   -  2  H..O  -  CHKOj  +  XII, 

The  residue,  after  the  distillation,  is  dried,  ami,  after  a 
suitable  addition  of  charcoal,  may  be  again  used  in  the 
cyanurating  retorts. — II.  S.  P. 


Improvements    in    the     Manufacture   or    Production    of 
Chlorine  and  Caustic  Soda,  and  in  Apparatus  therefor, 

.1    i ,:.  I'liwoiui,  1. 1. ii. I. .ii      Kiiir.  Pat.  18  '.''jo.  November 22, 
1890.     Bd. 

Thi  process  refers  to  the  manufacture  of  caustic  soda  and 
chlorine  by  electrolysing  a  solution  of  salt.  The  walls  of 
ti ,  electrolysing  vessel  art*  made  of  iron  or  carbon,  in  which 
lattei  case  an  outer  jacket  of  electrolytically  deposited 
copper  i-  provided;  this  vessel  forms  the  cathode.  A  metal 
cylinder,  coated  with  carbon,  is  placed  in  the  centre  of  the 
vessel,  forming  the  anode.  At  a  suitable  distance  between 
the  two  poles  there  is  a  porous  diaphragm,  consisting  of  a 
number  of  V-shaped  troughs  of  porcelain  or  glass,  which 
are  Imilt  up  inside  each  other,  the  intermediate  space  being 
filled  up  with  asbestos  til.re  or  powdered  steatite.  It  is  said 
that  this  diaphragm  offers  less  resistance  than  the  usual 
porous  partition  and  that  it  prevents  the  diffusion  of  the 
chlorine  evolved  in  the  anode  section  into  the  caustic  soda 
formed  in  the  cathode  section.  The  vessels  niay  be  arrang  .1 
in  series.  The  brine  is  supplied  from  separate  tanks  to  the 
anode  and  the  cathode  of  the  first  vessel,  and  gravitating 
along  the  entire  series  through  the  respective  sections  of 

Is,  it  flows  into  separate  eateh-vessels,  from  whence  it 

i-  delivered  back  into  the  respective  tanks;  the  circulation  is 
maintained  till  the  solutions  are  sufficiently  decomposed. 
Each  electrolysing  vessel  is  sealed  with  a  porcelain  cover, 
i.  il  with  a  chlorine  outlet  pipe. 
The  description  is  given  of  another  combination,  in  which 
a  containing  vessel  of  an  oblong  form  is  divided  by  parallel 

representing  the  poles)  and  diaphragms  into  a 1. 

and  cathode  sections,  through  which  the  respective  liquors 
...  il  a,..     In  this  ease  the  cathodes  are  not  coated  with 
in    -H.  A. 


Improvements  in  Packages  forthe  Pachingor  Putting-up  oj 

Chloride   of    Lime,    Carbonate    *./    Ammonia,   and   other 

Volatile  and    Deliquescent  Substances.     T.    Needham, 
Huddcrsfield.    Eng.  Pat.  19,121,  November  25,  1890.    id. 

Tin    packages  are  made  of  thin  wood,  cardboard,  brown 
>i  other  i .a p.  r,  and  are  of  any  suitable  shape,     afb  i 
shaping,  the  i  dipped  into  boiled  linseed  oil,  which 

md  closes  thi   interstices  of  the  material. 

—II.  S.  P. 


An  Improoi  d  Process  and  Appat  atus  for  obtaining  Silicates 
\iahing  Glass  and  il,,   Production  of  Hydrochloric 
i  W.  Walker,  Loudon.    Eng  Pat.  2019,  February  I, 

1891.     Hi/. 

Si '  under  VII I.,  page  643. 


tments  m  or  relating  to  the   Manufacture  or  Pro- 
duction of  Caustic  Soda,    J.  Greenw I.  London.     Ens. 

Pat.  2134,  February  .'..  1891.     Id. 

I  in  caustic  soda  solution  obtained  by  means  of  electrolysis 
as  described  in  Eng.  Pat.  18,990,  of  1890  (see  above),  is 
d  with  a  certain  amount  ol  undecompoaed  salt 
Ii  is  proposed  to  eliminate  Ibis  bj  concentrating  the  liquid 
and  fishing  out  the  salt.  The  solution  may  be  further 
concentrated  till  it  solidifies  on  cooling,  ami  is  then  packed 
in  the  usual  manner. —  II    \ 
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Improvements  in  the  Treatment  of  Alkali  Waste  for  the 
Production  of  Sulphuretted  Hydrogen.  B.  H.  Davidson 
and  K.  H.  Davis,  Widues.  'Eng.  Pat.  8901,  June  9, 
1891.     id. 

Thk  inventors  find  that  the  presence  of  soluble  and  insoluble 
soda  in  alkali  waste  is  detrimental  to  the  working  of  the 
Chance  sulphur-recovery  process,  as  the  sulphuretted 
hydrogen  given  off  from  such  waste  is  not  of  a  regular 
strength  and  the  elimination  of  the  last  traces  of  sulphides 
is  not  easily  accomplished.  These  difficulties  are  due  to 
the  formation  of  sodium  sulphydrate,  which  is  not  as  easily 
decomposed  hy  carbonic  acid  as  calcium  sulphvdrate.  It 
is  proposed  to  add  calcium  chloride  to  the  milk  of  waste, 
and  thus  to  convert  the  soda  compounds  into  sodium 
chloride,  with  formation  of  calcium  carbonate. —  II.  A. 


VIII.-QLASS.  POTTERY,  AND 
EARTHENWARE. 

PATENTS. 

Improved  Means  mid  Appliances  for  Manufacturing  Glass 
Tubing  and  for  Coupling  together  such  Tubing.  I). 
Kylands,  Stairfoot.     Eng.  Pat.  10,348,  July  4,  1890.     Si/. 

Thk  invention  consists  of  certain  improvements  for  making 
and  coupling  glass  tubes  so  as  to  form  safe  and  water-tight 
joints.  The  tubes  may  by  use  of  suitable  moulds  he  formed 
with  Hanged  ends  anil  a  screw  thread.  To  join  two  such 
tubes  a  metal  union  is  cut  into  halves,  passed  over  the 
screwed  end  of  one  tube,  and  then  the  two  halves  are 
clamped  or  screwed  so  that  it  can  be  screwed  on  the 
threaded  end  of  another  glass  tube. — V.  ('. 


Improvements  in  the  Manufacture  of  Glass  Tubing. 
D.  Kylands,  Shepcote,  and  A.  Husselbee,  Stairfoot, 
Eng.  Pat.  11,651,  July  25,  1890.     8rf. 

By  this  invention  screw  threads  are  formed  on  glass  tubes 
so  that  two  pipes  furnished  with  these  threads  can  he  joined 
together  by  a  metal  socket  or  coupling  having  a  screw  thread 
formed  on  it.  By  somewhat  similar  arrangements  to  those 
employed  in  the  above,  a  glass  tube  can  be  formed  to  a 
polygonal  or  fluted  shape,  thereby  giving  increased  strength. 
To  form  a  screw  thread  the  end  of  the  tube  is  re-heated  in 
the  furnace  and  the  heated  end  introduced  into  a  mould 
having  a  screw  thread  cut  on  the  inside.  Air  is  then  forced 
down  the  tube  so  as  to  drive  the  glass  into  the  threads  of 
the  mould.  The  mould  carries  at  one  end  a  box,  so  that  a 
sort  of  "  burst  off "  is  formed  at  the  end  of  the  thread, 
which  is  subsequently  removed.  The  moulds  are  generally 
made  to  open  at  the  sides.  The  improved  mould  is  an 
essential  part  of  this  invention. — V.  O. 


An  Improved  Process  and  Apparatus  for  obtaining 
Silicates  for  Making  Glass  and  the  Production  of 
Hydrochloric  Acid.  W.  Walker,  London.  Kng.  Pat. 
2019,  February  4,  1891.     8</. 

The  advantages  of  this  process  are  (a),  that  best  quality 
plate  glass  can  be  made  from  impure  sand  ;  (/,),  that  a  new 
use  is  found  for  waste  calcium  chloride ;  and  (c),  that  the 
chlorine  of  the  calcium  chloride  is  recovered  in  the  form  of 
hydrochloric  acid,  which  can  be  condensed  and  used  for 
making  bleaching  powder.  The  process  depends  on  the 
mutual  decomposition  (at  a  temperature  somewhat  below 
that  at  whichcommon  salt  volatilises)  of  calcium  and  sodium 
chlorides,  steam,  and  silica  (sand).  The  sand  is  first  finely 
pulverised  (preferably  wet),  washed  with  hydrochloric  acid, 
dried,  and  then  60  parts  are  mixed  in  a  crucible  with  36  parts 
of  chloride  of  calcium  and  32  parts  of  common  salt.  The 
crucible  is  placed  in  a  circular  gas-tired  regenerative  furnace 


(the  improved  construction  of  which  is  a  part  of  the  inven- 
tion), and  when  the  temperature  has  been  raised  nearly  to 
the  point  at  which  common  salt  volatilises,  superheated 
steam  is  passed  in  through  a  pipe  which  first  coils  several 
times  round  the  outside  of  the  crucible  (the  steam  being 
thus  superheated),  and  finally  passed  nearly  to  the  bottom 
of  the  crucible,  the  steam  issuing  from  a  number  of  perfo- 
rations in  the  side  of  the  tube.  The  operation  is  continued 
till  no  more  hydrochloric  acid  is  formed.  The  pure  silicates 
of  soda  and  lime  which  remain  are  mixed  with  plate  glass 
eullet  aud  are  subsequently  treated  as  in  the  ordinary 
process  of  plate  glass  manufacture. — V.  C. 


Improvements  in  the  Methods  ami  Appliances  for  Drying 
Moist  Material,  for  instance  newly-formed  Bricks,  Pipt  s, 

Plugs,  anil     such    like,     by    Means    of   Artificial    Heat. 

(l.    Weigelin,    Stuttgart,    Germany.     Eng.    Pat.    6797, 

April  20,  1891.     Si/. 

Thk.  patent  relates  to  the  drying  of  bricks  pottery,  an. I 
similar  materials  quickly  but  without  risk  of  fracture. 

The  drying  chambers  are  placed  mi  each  side  of  a  passage 

'"'in to  the  set,  with  which  communicate  the  furnaci  s  bi 

which  the  chambers  are  heated.  The  chambers  are  worked 
systematically,  the  air  that  is  used  lor  cooling  one  of  a  sel 
passing  into  another  chamber  and  thence  to  the  furnace  of  a 
third,  the  heat  from  which  is  utilised  for  a  fourth.  Although 
the  system  is  described  with  sets  of  four  chambers,  any  other 
number  suited  to  the  work  in  hand  may  be  used.  The 
circulation  of  the  products  of  combustion  through  the  goods 
to  be  dried  is  arranged  so  as  to  avoid  the  mixture  of  large 
volumes  of  air  with  the  hot  gases,  which  would  lead  to  ,\;i~te 
of  fuel. 

It  is  claimed  that  the  utilisation  of  the  fuel  i>  so nplete 

with  this  apparatus  that  the  artificial  drying  of  goods  sueh 
as  bricks,  generally  dried  with  difficulty  in  tin-  open  air,  can 
be  effected  economically. — li.  B. 


An  Improved  Alloy  for  Hermetically  Closing  Glass 
and  other  Purposes.  F.  Walter,  Vienna.  Austria. 
Pat.  7159,  April  25,  1891.     -Id. 

See  under  X.,  page  646. 


Tubes 
Eng. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Asbestos    Discovery    in    Victoria.      Adelaide    Advertiser, 

.May  15,  1891. 

See  under  X ..  page  634. 


PATENTS. 


Improvements  in  Concrete  to  be  used  in  the  Construction 
of  Vaults,  Hoofs,  Arches,  Floors,  and  the  Like.  F.  Sang, 
London.  Kng.  l'at.  8108,  May  23,  1890.  id. 
Tufa  sand,  which  is  found  as  small  pellets  or  granules  in 
the  Hhenish  provinces,  is  mixed  dry  or  wet  with  Portland 
or  other  cement,  and  the  concrete  formed  moulded  into  any 
desired  shape.  A  mixture  of  equal  parts  is  said  to  be  as 
strong  as  granite  and  less  than  half  its  weight,  but  for  many 
purposes  a  mixture  of  1  part  of  cement  to  3 — 5  of  Tufa 
sand,  suffices. 

Besides  being  applicable  for  ordinary  building  purposes, 
the  patented  material  is  said  to  be  a  good  non-conductor  of 
heat,  and  therefore  to  be  tit  for  forming  the  roofs  of  bakers' 
ovens  and  similar  uses. — B.  B. 


Oil 
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Im,„ menUin  tht    Manufaehtn    oj   Cement  and  m  the 

Treatment    .,/      l  ■■""■       "•     ,'r""' 

Schwarzenberg,   Germany.      Bog.    Pat.   8519,   June   2, 

Iiu     inv.nl. .r    claims    "ihe    employment    of    gelatinous 

inibstance*,  -..-I.  as  albumen  ..r  white  ..t  egg,  gum,  dextrine, 

.  ,i,i.-  mucui  gelatinous  silica,  hydrate 

,,t  alumina,  bydrated  oxide  ..i  iron,  and  gencrall)  all  oxides 

,nd   gelatinous,   a-   an    addition   to 

chloride   ..f   magnesium    solution   f..r  the  pnr| "i    the 

production    -i     non-separating    and     non-swelling     sorel 

cement"     ...    a    compound   of    mag ium   oxide   with 

.  ,,,„  chloride  and  watei  I  |  ■'!-".  "  'he  treatment  of 
-,,r"l   cement  articles  alternately   with  earboi        icid   and 
with  wati  i.  i.. i  ili.-  purpose  ..f  suppressing  tin-  sweating  •>! 
enl        I    '  ■   C. 


Improvements  in    \pparatus  for   Use  in  //.-    Manvfaclun 
„i   Cement,  and  Imprx  connected  with   th 

Manufacture.     I>     Wilson,  Clewer.      Eng.    Pat.    8910, 

.1 •  '..  1890. 

I  ,   ,i,.  ,  ,  liodei    lined  with   refractor)   material, 

h  which  the  Bame  and  dried  and  pulverised  slurry,  &c., 

pi|  to  pa     ,  the  did  placement  of  the  lining  blocks  i~ 

i  1. 1    .I,,    ii. v.. 's   plan  ..I    securing  Ihe  blocks  oi 

ome  ol   I  hem   bj  suitable   projections  inside  the  cylinder. 

For  i  In-  details  the  spi  ciflcati nusl  be  referred  to. 

-K.i.    ' 


bar  of  cast  iron  requires  double  the  lo;ul  to  give  an  equal 
deflection.  The  modulus  of  elasticity  of  cast  aluminium 
i-  abonl  11,000,000,  being  only  about  one-half  that  of  cast 
iron  :. in I  one-third  thai  of  steel.  lis  presence  in  iron  is 
stated  t..  !»■  deleterious,  and  Ii  is  said  not  to  lower  the 
melting  point  of  steel,  statements  to  the  contrary  notwith- 
standing. 111.-  theoretical  .-"-i  of  1  lb.  of  aluminium  n- 
made  by  the  Pittsburg  Company  i-  20  cents  per  11...  the 
items  being:  u'  lb.  of  alumina,  ii  cents;  1  lb.  of  carbon 
electrode,  2  cents  ;  chemicals,  carbon  .lust,  and  pots,  1  cent  ; 
'l'l  electrical  horse-power  for  one  hour  (water  power  being 
used),  '>  cents  ;  labour  and  superintendence,  :i  cents  :  general 
.  ipense,  interest,  and  repairs,  ^  cents  (ibis  amounts  to  only 

I'.l  .ants). 

Although  ili.1  value  of  aluminium  has  been  much  over- 
rated, I. ..lb  it  and  iis  alloys  have  many  useful  qualities. 
The  difficulty  of  soldering  it  isallegedto  have  been  over- 
come b)  the  use  of  a  special  flux  (itatnre  not  stated).  Hat. I 
in  -nil  solder,  zinc  "i  an  alloy  of  zinc  and  aluminium  at.' 
tin-  solders  used.     Tin-  difficulty  caused  by  the  softness  of 

aluminium  is  also  said  to  have  been  over by  alloying 

ii  ••  wiib  a  few  per  cent,  of  hardening  metal,"  or  hammering 
<>i  drop  forgiug. —  H.  ii. 


I    \ i  Improved  Cementin     '/  \    L.  Daguzau, 

St.  Mi  dard,  Frnnci      I         Pat.  8993,  June  10,  !  - Id. 

This  material  is  called  bj  Ihe  inventor  pj anient,  and  is 

,  bl  ii  i  i-ii  i lui  I,  ivhi  I.  adheres  strongly  i'>  iron,  « I, 

ptoue,   &c."     The  following  constituents  and    proportions 
yield  a  useful  resull :  -"  18  to  25  pei  is  petroleum 

..i   nil..  75  to  80    i ni.  ..I  clay  or 

.  mli    mi. I    silica,   2  to        pel    CI  Dl     i  I    natural 
I    i  .  i 


.I,,  lm\ •/    \rlificial  Marble.     II.  Itruck,  Frankenstein, 

Oi  Miniii      l  ng   I'.t    5 10  I,  \l  in  h    ...  1891.     Id 

This    composil ("ma rit")     contains    2   parts    of 

magnei                     t  lime  and  quicklime,  I  pari  of  carbonic 
pari  "•!   silicic  acid,  \  pari  <,t  argillaceous  earth,  and 
i  pari   il  in  igui  ■ i  chloride      I    <  i  ' 


X.-METALLURGY. 

lluminium      En               I       looi    1891 
\     I     Hi     i     luted  in  :,  lecture  before  the  Boston  Socict) 
■  the  extravagant   claims  made  concerning  the 
production  nnd  propi  rtics  "i  nlu lium  bad  , stitotcd  Ihe 

ill.  uliv    in  ii-  inii. ..In.  nun  and  extended  use.     The 
pun    in.  id  i-  -"ii  aud  weakei  than  Ihi  commercial  variety 

containing   :'•     I    pel   cent  of   imi |       ll,.    lenil 

aluminium  lo  becomo  coaled  with  a  thin  Rim  ol   oxid 

exposure  lo  ail  gives  il  '  dull  ■  ind  makes  n 
nnsuiti  Ii  loses  its  i.  nsile  strength  and 
inn,  h  ■■!   il  i  -   past)   al 

I  I'      dl I      lull 

well,  and  ii-  conductivity  foi  hi  it  nnd  electricity  i-  onl) 
abniit  half  ib.ii  of  copper,  ii-  tensile  strength  i-  nol  greater 

than  thai  ol  •  ommon  i  onlj   about  third 

i  Imi  of  structural  steel,  whil  ili  in  com  pi 

i-     ..iilv      ab. ml     nlu    -i\lli     111  it     ,.|     ..,-1     iron,       A      bar     .'I 

ni  ii  hi'  rim  hi  I  in  iqnart  and  i  fi  B  in  between  its 
supports  deflects  3  in.  with  n  I  ■  n> .  while  a  similm 


Volt  mi  ii   Volatile  Compound  of  Iron  and  Carbonic  Oxide. 

I..  M 1  ami  1-'.  Quincke.     Proc.  Chem.  Soc.  1891,  100, 

117  —  I  1S- 
I  MiKivnvi-  were  described  by  the  authors,  which  bad 
them  t..  the  conclusion  that  iron  forms  a  volatile  compound 
with  carbonic  oxide  of  the  formula  Fe((  0)v  corresponding 
with  the  nickel  compound  already  prepared  nnd  described 
bj  them  in  conjunction   with   Langer  (ibis  Journal,  1890, 

B08  and  B09).     Vcrj  finely  divided  i -obtoiued  bj  Ihe 

reduction  with  hydrogen  .  f  oxalate  of  iron  al  a  temperature 
v,  tv  little  ever  400  .  and  allowing  ii  to  cool  to  B0  in 
hydrogen  when  heated  in  an  atmosphere  of  carbonic  *  >  x  i .  I ,  ■ 
v  n  Ided  a  gas  burniDg  with  a  yellow  flame.     '  *u  passing  the 

f_-as  through  a  heated  lube  a  mi i   iron  was  formed  al 

between   200    and  350°,  whilst  al  high  temperatures  black 

flakes  ..f  in  hi  and  carl were  deposited.     After  -i\  wei  I 

treatment  of  12  grms.  of  the  metal,  only  about  2  grata,  of 
Iron  win-  volatilised,  and  then  ii  was  found  necessarj 
every  Hveot  -i\  hours  to  interrupt  the  operation  and  to 
i<  beat  tin  nun  tn  100  in  hydrogen  during  about  20  minutes. 
When  passing  carbonic  oxide  al  the  rate  of  about  ■_' '.  litres 
per  limn,  nit  more  than  0-01  grm.  of  iron  was  volatilised, 
corresponding   tn  less  than  ^  cc.  of  the  compound  I-'.  (*  i ' ' , 

in  a  litre  ol   a;,-.     An  analysis  of  tin mpound  has  been 

in. ni.-  bj  passing  the  mixture  ol  gases  into  mineral  oil 
b..iliiiL'  between  250  and  300°,  and  heating  the  solution  so 
obtained  to  iso.     Iron  free  from  carbon  isthen  deposited 

and   ..ul ic    oxide   gas   i-    evolved.    The    five   analyses 

led    indicate   a   ratio   of   I.    in    varying  onlj    from 

l     i  03  to  1:4-2 

in  the  discussion  which  followed  11    I-     Irmstron 

sidercd   that   the  results  given  afforded  an  explanal if 

tin  permeability  "t   iron  bj  carbonic  oxide  .i  high  tempera 

lures  a-  will  as  of  the  production  of  Bteel  by  thec in 

tation    | -. ■--.    .lu-t.  the  s|„:l|,,.r    imagined,  as  platinum 

was  permeable  bv  hydrogen  and  -ilvn-  bv   oxygen  al  high 

l.  inpi  i.iluii-.  -ii  ium  was  pi  mi,  abb-  bv  carbonic  o\i.l.  .  and 
in  eni  li  -  .1-1  ii  might  be  supposed,  because  a  dissociable 
volatile  compound  of  the  metal  with  the  respective  gas  was 

I, .iiu.  ,1. 

I     I      lb,.ip,     il-,.   referred   t"   the  light    shed  by  the 

experimi  nts  quoted  upon  the  mai of  producing  steel  bv 

cementati and    pointed    out    that    in  conjunction    with 

I  lis,  iii  studying  the  interaction  of  nitrogen  peroxide 
and  carbonic  oxide  under  the  influence  ..t  iiu.lv  divided 
platinum,  be  had  observed  that  platinum  caused  the  sepa- 
i an. .ii  of  <  ai bi, ii  from  .-.ii  li.iiin-  oxide. 

I..  Moil I  -.ml  ili.it  il gh  aware  of  the  possibility  o!  eon 

sideling  their  discover)  applicable  in  the  directions  indicated, 
seeing,  however,  that  the  compound  was  onlj  formed  at  low 
Ii  mp,  i.iiui.s.  and  was  unstable,  .-  shown,  nl  a  temperature 
below   180°,  the)  bad  refrained  from  discu  - such  matlcn 
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PATENTS. 

Improvements  in  and  Apparatus  for  the  Separatum  of 
Gold  and  Silver  from  Ores  or  Materials  containing 
them.  W.  1).  Bohm,  Acton.  Eng.  Pat.  3246,  February 
28,  1890.     8</. 

Thk  powdered  ore  or  material  containing  gold  or  silver  is 
placed  in  a  vessel  or  vat  provided  with  a  perforated  false 
bottom  covered  with  coarse  canvas,  upon  which  the 
pulverised  ore  is  placed,  and  below  which  a  coil  of  pipe 
admits  the  leaching  solution.  The  leaching  solution,  pre- 
viously heated,  is  forced  through  the  ore  by  a  pump,  and 
then  through  a  filter  at  the  top.  The  solution  is  then 
passed  into  a  second  vessel,  in  which  it  is  treated  with  the 
precipitating  agent.  From  this  vessel  the  solution  is  forced 
up  by  a  pump  through  a  vessel  having  a  filtering  arrange- 
ment, such  as  a  porous  diaphragm,  at  the  top,  so  that  the 
solid  matter  is  thereby  retained,  the  liquid  passing  off  to  be 
heated  again  and  to  be  strengthened  by  the  addition  of  the 
necessary  further  quantity  of  leaching  chemicals,  and 
passed  back  to  the  leaching  vat  lor  use  again. 

The    pressure    under    which    the     liquids    are    forced    up 
through  the  leaching  vat  ami  precipitant  vessel  should  be  at 

least  18 lb.  per  square  inch.     At  intervals  the  solid   Iter 

retained  by  the  last-named  filtering  vessel  is  passed  into  a 
filter  press  or  equivalent  apparatus,  whereby  il  is  deprived 
of  the  greater  part  of  its  moisture.  The  ore  which  lias 
been  leached  is  then  drained  of  all  solution  and  washed 
free  from  the  last  traces  with  water,  and  can  then  be  washed 
out  of  the  vat  with  acidulated  water  and  passed  over  zinc 
or  alloy  of  zinc  with  other  suitable  metal,  so  that  hydrogen 
is  evolved,  which  reduces  any  precious  metal  stin  remaining 
in  the  ore  to  the  metallic-  state,  or  to  such  a  state  that  it  is 
taken  up  when  the  ore  is  passed  over  mercury.  Two 
leaching  vats  are,  preferably,  arranged  side  by  side,  s,>  -,s  to 
be  washed  alternately. — .1.  If.  C. 


An  Improved  Process  oj  Manufacturing  Iron  ami  Steel. 
A.  Turner,  Greenock;  A.  Baird  and  M.  B.  Baird, 
(ilasgow.     Eng.  Pat.  5545,  April  12,  1890.     id. 

The  inventors   propose   to   manufacture  vaiious   grades  of   i 
iron   and   steel   by    mixing    ordinary    pig    iron    with    the   ! 
requisite  quantity  of  pure  iron  obtained  by  the  reduction  of 
a  pure  ore  by  means   of  an   electric  current.     The  mixing 
may  be  effected  either  iu  the  furnace  or  in  a  ladle,  &c. 

— S.  b.  A.  A. 


Improvements  in  the  Manufacture  of  Iron  and  .S7,,/. 
.1.  H.  Lancaster,  New  York,  1'  S.A.,  and  M.  K.  Coulev, 
Brooklyn, U.S  A.    Eng.  Pat.  6645,  April  30,  1890.    Is.  3d. 

Tins  is  essentially  a  direct  reduction  process  in  which  the 
ore  is  reduced  to  a  metallic  sponge  in  a  closed  vessel  by 
means  of  hydrocarbon  gas,  and  subsequently  smelted  in  the 
open-hearth  furnace.  The  reduction  vessel  is  a  horizontal 
retort  of  suitable  materials,  supported  within  a  furnace  ami 
communicating  at  the  rear  with  an  auxiliary  chamber  the 
bottom  of  which  contains  openings  terminating  in  a  passage- 
way leading  to  an  open  hearth  furnace. 

The  well-crushed  and  purified  ore  is  charged  from  above 
into  the  retort  previously  heated  to  1,500"  K.,  treated  with 
hydrocarbon  gas  and  stirred  at  intervals  (for  about  3  or  4 
hours)  until  the  flame  at  the  mouth  of  the  gas  outlet  pipe 
subsides  ;  the  ore  is  then  discharged  through  a  door  in  the 
back  of  the  retort  into  the  auxiliary  chamber  where  it  is 
allowed  to  remain  for  a  time  with  occasional  stirring  to 
facilitate  its  agglomeration  into  balls,  and  then  either 
removed  through  the  openings  in  the  floor  to  trucks  running 
in  the  passage  below,  or  directly  transferred  to  the  open-  | 
hearth  furnace  by  means  of  a  grapplins  shovel. 

A  modification  is  described  in  which  there  is  no  auxiliary 
chamber,  but  the  ore  is  treated  in  the  retort  with  constant 
agitation  rather  longer  (3  to  6  hours),  and  the  sponge  is 
withdrawn  through  a  partially  covered  opening  in  the  front 
of  the  retort  into  a  closed   vessel.     Granulated  charcoal  or 


coke  may  also  be  used  as  the  reducing  agent.  Twenty-three 
claims  are  made  for  the  mechanical  details,  which  are 
illustrated  in  five  sheets  of  drawings  attached  to  the 
specification. —  IS.  B.  A.  A. 


Improvements  in  Converting  Iron  into  Steel  or  the 
Steelifying  of  Wrought  Iron  Objects  in  a  Manufactured 
or  Partly  Manufactured  Slate.  VV.  Hodge,  Yattou.  Em' 
Pat.  7253,  May  9,  1890.     6</. 

Tins  process  is  a  modification  of  the  ordinary  method  of 
cementation  and  differs  from  it  in  the  substitution  of 
carbonised  or  partially  charred  spent  tan  for  the  charcoal 
generally  used.  It  is  claimed  that  the  resulting  steel  is  not 
blistered  and  that  the  grain  of  the  iron  bars  is  not 
deleteriously  affected  so  that  the  reheating  or  remelting  is 
unnecessary.  Articles  of  wrought  iron  may  also  be  case- 
hardened  by  this  process. — S.  li.  A.  A. 


Improvements    in    the   Manufacture    of  Iron    and  Steel. 

J.  von  Langer,  Leeds.  Eng.  I'at.  8759,  June  6,  1890.  8d. 
The  inventor  proposes  to  reduce  rich  iron  ores  by  injecting 
reducing  gases  bearing  finely  divided  carbon  into  a  bath  of 
molten  ore  and  flux  in  a  basic  lined  open-hearth  furnace. 

.V  mixture  of  on-  and  charcoal  finely  crushed  and  mixed 
with  a  corresponding  quantity  of  quicklime  is  introduced  on 
one  of  tin-  hearths  of  preferably  a  Fietzka's  reversible 
duplex  furnace  (Eng.  I'at.  6399  of  1890)  heated  to  a 
high  temperature,  and  a  mixture  of  water,  gas,  and  finely 
powdered  charcoal  or  other  form  of  carbon  injected  at 
a  high  pressure.  The  charcoal  originally  added  to  the  ore 
reduces  ;,  portion  of  the  iron  which  subsides  in  a  highly 
carburised  condition,  and  subsequently,  when  the  tempera- 
ture is  raised,  reduces  a  further  proportion  of  the  iron 
iu  the  ore  at  the  expense  of  its  carbon  ;  the  gas  ami  finely 
divided  carbon  reduces  a  further  portion  and  recarburises 
the  remainder  of  the  iron,  on  again  raising  the  temperature 
the  carburised  iron  and  ore  again  react.  The  slag  must  be 
kept  basic  if  necessary  by  the  addition  of  lime.  Pig  iron 
may  also  be  added  to  the  bath,  but  not  more  than  20  per 
cent,  of  the  weight  of  the  ore  should  be  used.  The  waste 
gases  are  used  for  heating  ihe  furnace. --S.  B.  A.  A. 


.1  iVeio  Process  for  Recovering  Tin  from  Tin-Plate  in 
which  Zinc-  White  is  produced  as  a  Product. 
A.  McDougall,  Js'outhport.  Eng  Pat.  lo,7s;i,  July  11, 
1890.     6<i. 

ACCORDING  to  this  specification  tin  plate  is  stripped  by 
treating  it  with  a  saturated  solution  of  litharge  in  caustic 
soda,  metallic  lead  being  precipitated  and  tin  passing  into 
solution.  The  treatment  is  continued  until  the  solution  is 
free  from  lead,  and  the  tin  is  then  precipitated  in  the  pure 
state  by  means  of  scrap  zinc  or  galvanised  iron  scrap.  The 
zinc  is  recovered  from  the  liquors  by  passing  a  stream  of 
carbonic  anhydride  through  them  or  by  adding  a  soluble 
bicarbonate,  zinc-white  being  formed. — ts.  1!.  A.  A. 


Improvements  in  Machinery  or  Apparatus  for  Coaling 
Metal  Plates  or  Sheets  with  Tin,  Lead,  or  other  Metals 
or  Alloys.  P.  Rogers,  Swansea,  and  J.  Player,  Clydach. 
Eng.  Pat.  11,606,  July  24,  1890.     8<z. 

These  improvements  are  in  the  construction  and  arrange- 
ment of  the  apparatus  described  in  Eng.  Pat.  15,040  of 
1886.  A  machine  of  this  kind  comprises  a  pot  for  the 
molten  tin  or  alloy  ;  a  flux-box  ;  a  grease-box  containing 
several  pairs  of  finishing  rolls ;  a  cradle  for  directing 
the  plates;  a  spring  clip  which  receives  the  plates  to  be 
coated  one  at  a  time  through  the  flux-box,  carries  them 
down  into  the  molten  metal  and  delivers  them  through  a 
guide-box  and  a  grease-box  into  the  finishing  rolls  ;  a  pick- 
up apparatus  provided  with  mechanical  fingers  and 
adapted  to  automatically  remove  the  finished  plates  one  at  a 

e  2 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.  July  si.issi. 


time,  and  deport  then  i  rther  suitable  receptacle ; 

tod   mechanism    .'•"    operating    lb  parte.  _   The 

improremenU   described   include  a  new  form  •  .!  gn 
modification  ..i    ,:  !"  manufac- 

turing terne  plates,  an    improved   clip  t"i    working   small 
.  modified  form  ■•(  pick-up  apparatus,  and  lastl)  u 
I  the  finished  plat 
mechanical  di  tails  ..t  thi  -•  \:iri,.ii..ii-  thi  specification  musl 
nsulted      S.B.A.A 


/  Uluminium  Alloy    and  in  the   Manufac- 

/„,.    tl,, ,.  of       i     Johnsi  ii,    I. in  i| I.       I  i J     W 

lull.-,    I    8.A.      In-.     Pal      18,508, 

To i  aulhor  finds  thai  it   pure  aluminium  be  alloyed  with 
i  one  half  i  mium  the 

l    i-   hardei    i  ban  aluminium,   ni  B 

and  ca]  |uiring  b)  hammering 

ind  hardness  much  superior  to  pure  aluminium. 
These  alio)  -  are  fusible  below  the  melting  poinl  "l  steel,  the 

temperature  required   depending    u| il 

titanium.  When  thi  proportion  of  titanium  is  less  than 
..  pel  cent  the  alio)  ia  neai  I)  as  malli  able  as  pure  aluminium 
The  presence  of  iron  and  silicon  in  this  alio)  are  injurious, 
to  render  it  brittli  and  non -malleable,  bul  a  small 
proportion  ol  chromium  in  ol  substantial  benefit  in  increasing 
the  elasticity  ••!  the  product.  The  alio)  is  prepared  b)  the 
action  of  metallic  aluminium  on  titanic  oxide  i  the  method 

used    i-  also   claimed    t"i    the    prepnrati i    alloys   ol 

aluminium  with  any  m  in    •  leel gativc  metal  and 

folio*  - 

A    bath   "I   preferably    pure   fluoride   of  aluminium  and 

sodium  ii  prepared  in  a  carl irucible,  the  oxide  or  other 

sail  ol  titanium  added,  well  mixed  and  allowed  to  dissolve; 

when  the  mass  it  il ghlj  incorporated  and  quite   fluid, 

metallic  al iniam  is  charged  in,  the  relative  proportions  of 

aluminium  and  oxide  oi  — :» 1 1  being  Bucta  thai   thi 

l.    shall   I"'   about    twice    the  percentage   ol    metal 
d  in  the  alio}       i  F  thi  bath  i 

tion  "i   the  aluminium,  and  at 
i  -.--.  thi  n  '  mpli  ti  'l  and  thi  m  isa  istei  mi  d 

ble  vessel,  allowed   to  cool   somewhat,  and  the 
fluid  slag  run  oil  from  the   metal.     The  lattei   ia  remelted 

1 1,,  proportion  of  fluoride  used  is  from  one  to  four  times 
the  weight  of  the  aluminium  ;  fluoride  of  sodium,  fluoi  ide  ol 

aluminium,  sodium i  calcium  oi   generally  a  fluoridi    ol 

urn  metal  oi   metals   more  electro-positive  than  aluminium, 

U-. .!  t,.:  the  bath  but  cryolite  is  disadvantageous  on 
.ni  ni  the  ii i-n  il  contains. 

Id*  pi -  inn-i  not  i  .    ill- 1 1. ii-  crucible, 

■  portion  •  ■!  the  si  J  and  e ing  the  alio)  . 

i  bromium  may  bo  introd  de  into  the  fluoride  bath, 

dlo)  "i  'I aium  and  aluminium  ma)  In-  mixed  with 

iln  manufactured  litauium  alio)      8.  B.  A    \ 


improvements  in  tht   fteductioi        I        On        J   Johnson, 

I'm-i    i       l    -  \       i  Pal      19,16-1,    Noi  ■  mil.  i    2  .. 

1890      Id 

..i.  ged  to  be 

applii  nbli  la  .    oi   sulphui 

ind  phi  '  bed  to  the  sixe  of  mn-. 

il  ..ii  in  I  hi  ii. .in,  ,| 

reverberator)    fun  '..I  to   Ihi 

i .  .in.  ing  il  >  to  in  per 

cent,  of  Unci)  pulvi  n-..|  .  ..k 'harcoal  is  now  shovelled 

•  in  t>.  the  ore,  the  wholi   mass  well   rabbled,  covered  with  a 
light  coaling  ol  pulverim  ind  tin  heat  raised  until 

ill.-   iron  1»  h   i-   ili.  ii   balled  and   removed 

from  the  furnace.       Vu  addition  ol   iron  m  -t..l-.al.    ma) 
be  in. 1. 1,   before  introducing   tin    ■  irhon    ind  ni 

tin    in  i  'i. pen- heart  Ii   furnnrt-s,  ma)  be 

added  when  highly  carburiscd  iron  is  required      -    II    \     \ 


I  Veit  Method  oj  Untinning  t Ai  Waste  of  Tin-Plates  by 
Heating  it  with  Fused  Nilrateof  Potash  or  Soda.  II.  *  . 
W.  Harmsen,  Hamburg,  Germany.  Eng.  I'at.  21,189, 
December  27,  1890.     Id. 

\. .  iiliiini,  tn  this  invention,  scrap  or  waste  tin-plate  is 
stripped  by  heating  it  with  molten  Baltpetre  or  sodium 
iti  al  a  temperature  not  exceeding  100  C,  the  products 
..I  the  reaction  being  insoluble  oxide  of  tin  and  sodium 
nitrite.  The  operation  i-  conducted  in  :i  large  hemisphi 
vessel,  in  which  about  a  ton  of  potassium  <>i  sodium  nitrate 
i-  melted  and  kepi  a-  nearl)   as  possible  al  a  temperature  ..! 

i""    i         \i n  cage  containing  the   waste  tin  i-  then 

lowered  into  the  vessel,  moved  about  in  the  molten  mass  foi 
some  time,  then  lifted  out,  and  ii-  contents  discharged  into 
n  capacious  drum  or  cylinder  containing  water  and  capable 
evolving  round  an  axis.  When  the  whole  nf  the  saltpetre 
i-  converted  into  nitrite,  the  contents  of  the  melting  vessel 

are  also  thrown  into  tl ylinder,  the  whole  raised  to  the 

boiling  temperature  b)  injecting  steam  andslowl]  rotated. 
B)  this  meana  Ihe  oxide  of  tin  i-  completel)  detached  from 
the  iron,  which  i-,  however,  again  washed  before  being 
U  .1.  The  nitrite  ..t  potassium  or  sodium  is  recovered 
From  the  liquors  b)  crystallisation,  &c. — S,  B.   \    A 


In   Improved  Amalgamator.     II.  (iM.k,  Philadelphia, 
L'.S.A       I  ug    Pat,  2345,   I'.  I. man  9,  1891.     id. 

This   amalgamator  consists   of  a   rotating  cylinder   abonl 

to  .ft.   long,  in   the   interior  of    which   an   amalgamating 

-Hilar.-  i-  formed  extending  from  the  charging  end  for  one 

:  in.. I  ..I   ii-  length,  ami  further  fitted  h  ith  a  spiral  retarding 

blade  running  from  end  t*i  end.     The  discharge  *'n<l  of  the 

cylinder   ia  connected   with   the    amalgamating  tables   bj 

ol  a  chute,  a  trap  for  the  amalgam  fitted  with  an 

adjustable  gate  being  interposed.     The  tables  are  provided 

with  splash  plates,  accumulating  wells  for  the  amalgam,  and 

a  tailings  indicator.      The  edges  >.t  tin-  wells  are  lined  with 

non-amalgamating  plate,  thereby  breaking  the  continuit)  of 

Dating  surface  and  arresting  the  motion  of  the 

Foi    phv  'i    work  the   dirt    ia   screened    before 

charging  b)  mean     ol  a  suitabl)  mounted  transverse  drum 

■-  ith.  c '  hi  M    -.Lin-    The  details  ol  the  abovi  appliances, 

. -.  ailable   foi    use  with 
ibed  in  ili.  in,  l".  claims  being 

made     S.  B.  A.  A. 

/nif. mn  in,  uls  in    Apparatus   fur    Treating    Ore.     .1      II. 
Hnllowell,  CI  -  \      Eng.  Pat.  8888,  February  24, 

i -'.i  i 

Tin-  specification  describes  a  combination  of  pulverising, 
applinnci  -.  arranged  so  a-  to 
i.  capable  of  being  worked  continuously.  The  pulverising 
machine,  which  ma)  be  •  >!  au)  suitable  construct 
supplied  with  liol  aii  from  a  furnace  chimney,  an. I  il.  ore, 
■  in.. I  during  crushing,  i-  then  drawn  up  through  a 
ii.'..   a   .hand.,  i    containing   a    numbei   "t  partial  vertieal 

partitions,  graduall)    increasing  in  height,  bj    an-  ..t  a 

suction    in.   situated   al    the    top    and    back    end   "t    the 
chamber     The  ore  i-  thus  graded  b)  the  successive  parti 
lions,  the  particles  of  ore  being   Intercepted  in  the  order  of 
ili.  ii     |  ivity.     Between  each  pait   of  partitions  a 

hoppei  i-  disposed,  communicating  with  a   -<-i  of  three  <>i 

lit aticall)    working   screens, b)   which  the  ore   ia 

further  coi I  rated      The  I'm.    powder  and  dust  ia  drawn 

..*•!    b)    Ihe  fan   mi. i  a   .ln-t   chainbet  divided  by  sifting 
cloths  into  a  series  ol  concentric  compartmente.      Thi 

■  a]..  -  from  tin'  chamhi  r  i-  furthi  i  condensed  in  an 
odjoinin  |   ovided  with  screens,  movable  shelves,  Sto. 

-S.  l:    \     \ 


l»  Improved  Alloy  foi   Hermetically  Closing  Glass  Tubet 
and  olhei   Pun I     Walter,  Vi Vnstria.     Eng. 

in    ;i.v.i,  \|.nl  25,  1891,     i./. 

I  lhal  in  alio)  consisting  substantially  of  95  per 
■  >  ni  ..I  tin  an. I  9  per  cent  "i  coppi  i  ma)  be  used  foi 
connecting     mctuln   with  n     electrical    ami    othet 

,  ii  i I a  tn  all)  sealing  gloss  lube 
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The  alloy  is  prepared  by  pouring  the  proper  proportion  or 
melted  copper  into  the  molten  tin,  stirring  round  with  a 
wooden    stirrer,  casting  or  granulating  and  remelting.     It 

adheres  strongly  to  clean  glass  surfaces,  and  has  nearly  the 
same  coefficient  of  expansion  as  glass;  it  units  at  about 
36(J  C.  By  alloying  it  with  <>•.">  to  1  per  cent,  of  lead  or 
zinc,  it  may  be  rendered  softer  or  harder  or  more  or  less 
easily  fusible  as  required.  The  alloy  may  also  be  used  for 
coating  metals  or  wires,  lis  it  imparts  to  them  a  silvery 
appearance. — S.  B.  A.  A. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improvements  in  Mandrils  for  Eleclrolytically-Deposited 
Tubes.  V.  E.  Elmore,  Leeds.  Eng.  Pat.  7932,  Max  TJ, 
1890.     6d. 

The  mandrils  are  thin  but  stiff  metallic  tubes  coated  with  a 
metal  or  other  substance  (hat  is  easily  fusible  by  beat.  This 
coating  is  preferably  applied  to  the  mandril  by  feeding  the 
material  between  it  and  a  second  one  also  revolving  eb »-e  to 
and  parallel  with  it,  the  first  being  kept  cold  and  the  second 
hot  :  the  fusible  material  then  adheres  in  a  smooth  polished 
coating  to  the  cold  mandril.  If  an  insulating  compound  is 
used  for  the  coating,  the  Burface  is  covered  with  plumbago, 
and  flic  whole  is  pricked  through  with  numerous  small  holes 
reaching  to  the  metal  of  the  mandril,  or  the  composition 
itself  contains  a  salt  H  liich  can  be  dissolved  out,  lca\  ing  the 
remainder  porous.  Gelatinous  or  gummy  material  mixed 
with  plumbago  may  al-o  be  used,  The  deposited  tube  is 
easily  removed  by  melting  nut  the  coaling. — E.  T. 


A  .Xrir  or  Improved  Process  fur  Obtaining,  by  Electrical 
Decomposition,  Metallic  Zinc  from  Solution  of  Sulphite 
of  Zinc.  E.  Edwards,  London.  From  T.  Lange,  Brieg, 
-Germany.     Eng.  Pat.  8716,  June  .">,  1890.     id. 

ZlNC  sulphite  is  used  instead  of  zinc  sulphate  as  electrolyte, 
as  the  difficulty  of  keeping  the  bath  neutral  is  [hereby 
obviated,  and  the  metal  obtained  of  better  quality.  Less 
power  is  required  for  the  decomposition  of  zinc  sulphite 
than  for  that  of  zinc  sulphate  to  the  extent,  it  is  slated,  of 
30  per  cent.— E.  T. 


Improvements  in  Electric  Reduction  of  Metals,  and  in 
apparatus  then  for  T.  1,.  Willsou,  Brooklyn,  I'.S.A. 
ling.  Pat.  9361,  June  17,  1890.      llrf. 

Ik  the  ordinary  processes  of  electrical  reduction  the  electrodes 
and  crucibles  are  attacked  and  rapidly  wasted,  and  the 
oxygen  liberated  from  the  ore.  To  prevent  this  waste,  the 
inventor  forces  in  (preferably  through  the  electrodes,  which 
arc  made  hollow  for  this  purpose)  some  easily  oxidisable 
material,  such  as  illuminating  gas,  which  combines  with  the 
oxygen  as  soon  as  the  latter  is  liberated. — E.  T. 


Improvements  in  or  connected  with  the  Manufacture  of 
Iron  by  Electrolysis.  T.  Parker,  Wolverhampton.  Eng. 
Pat.  9991,  June  27,  1890.     Ad. 

The  inventor  employs  spongy  ixon  as  made  in  such  processes 
as  that  described  in  Eng.  Pat.  11,393  of  1889  (this  Journal, 
1890,  812).  Such  spongy  iron  is  made  by  subjecting 
haematite  or  other  good  iron  ore  to  the  action  of  carbon  or 
carbonaceous  material  al  such  a  temperature  as  will  effect 
reduction. — E.  '1'. 


Improvements  in  the  Electrolytic  Treatment  of  Metals. 
A.  Watt,  London.  Eug.  Pat.  10,038,  June  28,  1890.  id. 
To  prevent  the  formation  of  irregular  deposits  of  metal 
round  the  edges  of  the  cathodes,  resulting  in  "  trees,"  which 
sometimes  short-circuit  the  cell,  the  plates  are  enclosed 
in  suitable  frames  of  insulating  material,  which  prevent  any 
deposit  from  being  thrown  down  at  the  edges. —  E.  T. 


Improvements    in    Primary    /latteries,  and   in  Apparatus 
connected   therewith.      Sir  C.  S.  Forbes,  London.      Eng. 

Pat.  IS. ISO,  November  11.  1890.      lid. 

'I'm  specification  describes  very  elaborated  arrangements 
for  supplying  liquor  to  the  cells,  regulating  discharge.  &c  , 
involving  the  use  of  flexible  tubes.  It  also  refers  to  re- 
oxidation  of   -.pent   liquors    by    blowing  a   suitable  gas   or 

gases  through  them. —  E.  T. 


Improvements  in  Electric  /latteries.  II.  11.  Lake,  London. 
From  W.  B,  II.  Dowse,  Boston,  U.S.A.  Eng.  Pat.  3589, 
February  27,  1891.     <;</. 

The  inventor  prefer,  to  use  two  or  more  porous  pots  con- 
taining zincs,  the  whole  group  being  surrounded  by  a 
common  electrode  of  copper.  The  solution  used  for'  the 
latter  is  copper  sulphate  ;  forthe  zincs,  a  solntion  containing 
sal-ammoniac  and  chromic  acid,  dec  <  r  in  combination,  as 
essentials,  and  mercury  bisulphate  and  hydrochloric  acid 
if  desired.  With  such  solutions  there  is  said  to  be  uo  local 
action,  even  if  the  zincs  are  unamalgamated.  -  E.  T. 


Improvements  in  Electric  Accumulators. 
London.  From  G.  Gandini,  Lodi,  Italy. 
March  20,  1891.     4«/. 


11.    II.     Lake. 
Kng.  Pat.  5021, 


The  electrodes  arc  of  had  oxide  mixed  with  crushed  carbon, 
the  mixture  being  kept  in  place  by  suitable  porous  plates 
or  pots,  metallic  conductors  being  interspersed.  The  carbon 
is  used  to  increase  the  porosity  of  the  plates. — E.  T. 


Improvements  in  Apparatus  for  Smelting  or  Casting.  E. 
Taussig,  Bahrenfeld,  (iermany.  Eng.  Pat.  6323,  April  13, 
1891.      6./. 

This  improved  apparatus  permits  the  smelting  and  casting 
to  he nducted  in  a  partial  vacuum.  It  consists  of  an  air- 
tight rectangular  box  with  insulated  electrodes  fixed  in  the 
end  walls,  between  which  an  electric  current  of  sufficient 
intensity  is  passed  through  the  charge  of  granulated  metal. 
The  moulds  are  similarly  contained  in  an  air-tight  vessel 
moving  on  rails  beside  the  furnace  and  having  an  adjustable 
air-tight  connexion  with  the  metal  discharge  pipe  of  the 
furnace.  An  air-pump  connected  with  the  discharge  pipe 
exhausts  both  furnace  and  moulds. — 8.  B.  A.  A. 


An  Improrcd  Allay  for  Hermetically  <  'losing  Glass  Tub, 
and  other  Purposes.  F.  Walter,  Vienna,  Austria.  Eng. 
Pat.  7159,  April  25,  1891.     id. 

See  under  X.,  preceding  page. 
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XII— FATS.   OILS.   AND  SOAP 
MANUFACTURE. 

/,  ,  i  l     id  II  and  < 

Jordanofl  '    Ber  24. 

Besides lemao't   monobromostearii    acid  (obtained    by 

j  irith  bromiai  and  watei  to  1  I"   C.)  and 

Hell  andTwerdomi  duff's  bromo-bydroxy  i lo- and  anilido 

myristinii    acids  nothing  is  known  ..I   thi  derivatives  of  thi 

memben  belonging  lo  tl»  fatty  acid  serii  -      I Ii  i 

lo  fill  up  part  ol  tin-  gap,  the  authors  have  prepared   and 

itudii  •!  tome  deiii  I      I  ,ll~   latter  «.i- 

i  l.\  Kraffl  and  Schmidlio'e  method  i  Ber.  21,  2265) 

it. .in  Japanese  wax;  repeated  distillation  piv<    ■>  yield  ol 

palmitic   acid,  melting  al  62    «       palm  "H  by 

mponiBcation,   Sec.  only   yielded  20  | I    "I    an   acid 

i  hi  purity. 
„.//,  Iri'd    i-    obtaii  i  •!   by     th(     1 1  tnbini  'I 

action  ol  bromineaud  amorphous  phosphorus  on  palmitic 
acid,  then  pouring  the  resulting   fluid   mi"  wati  i  ;  thi 

paqui   v.ll."  paste,  having  taken   up  ovci 

'  hich  c  innol  ' 

mechanically      The  crystals  deposited  From  Ihc  soliil f 

l In  p  i-i.  in  ctbet  "i  i"  Irol ibei  un  pure  bi p 

hey  are  insoluble  in  wat<  r 

and  have  non  l"-i   'In    property  "I  absorbing  wat<  r,  and  do 

irritant  in  tin-  -kin.    The  i  thyl  ether  of  this  acid 

m    .   i     .isniin   pressure),  is  of  a  light-red  coloui 

ami  fruity  smell. 

Hydroxypalmilii   Acid   is  obtained  by    boiling  bromo- 
palmitic  acid  with  alcoholic  potash  and  decoin- 

' 1 1.-  potash  -ill'   "iili  acid.     II   heated  slightly  »itli 
mil  i  the  acid  forms  an  emulsion,  which,  with  incn 
temperature  prcsi  Dtly  separates,  swimming  on  the  ".it-  i  as 
n  yellow  jelly,  "In  By  dissol 

•  tin  r  and  recrystallisation  from  alcohol  white  crystals  are 

d,   melting  I       The   copper,  I'ml   and 

barium  *<tit*  an  easily  formed,  also  the  acelyl-derivalive, 

Hi.  crystals  of  which  melt  at  62 •  S   <    ,  and   foi n   solidi- 

yellowish  porcelain  lik.-  mass, 

i  midopalmitic  Iria'isbcst  obtained  on  heating  a  solution 

aopalmitic  acid  in  alcoholic  ami ia  under  pressure 

I..  180  li"  C,  then  ili-tillinj.'  oil  the  excess  of  both 
ammonia  and  alcoho1f  and  separating  the  acid  with  water. 
Tho  acetyl  dericatiat  <-t  tln^  acid  also  is  easily  obtained, 
forming  .i  dart  red  resin,  solubli   in  i  thi  i  and  alcohol,  while 

thi    lop  dmilic  "  id  forms  a  crystalline  powder,  insoluble 

in  .ill.  i  and  ii  "li"l 

o  Anilidopalmitit   Acid  i-  obtained  by  healing  to  boiling 

I     Willi    CXI 

If  boiling  i-   tinucd  till   the  whole  mass   ' 

appearance  the  palmitic  anilide  is  formed,  which  latter 
substance  may  l»  distilled  without  decompositi 

K     I     \| 
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XIII.— PAINTS.  PIGMENTS.  VARNISHES. 
AND  RESINS. 

Thi  India-rubbei    Tret      Demerara   Argosy,  May   '.'.  1891. 

Iiu     unli. i  niiil'i  i    ii..    ..a i     tnii'l    shade,   and    unless 

an    fully   exposed  t"  li^'lit  and  \\ *  II   drained 

they   ca I    grow.     Owing    to    this,   it    is  found    that    in 

iii.  depths  "i  'In  forest,  where  lighl  and  aii  are  shot 
out   by  the  denft    crowd  ol  trees  ■•!  many  specii  .,  natural 

reproduction    takes    placi    by    the    germinal E    seeds 

by  liinl-  lii^li  up  in  the  crowns  "t  other  In  i  s,  ai  rial 
roots  descending  in  process  ol  time  to  tin  ground,  and 
developing  into  ;i  hugi  lii.lln"  cylinder  round  tin  foster 
stem,  which  is  soon  killed.  Thi  descent  ol  the  roots  may 
irs,  butonci  they  have  taken  bold  of  the  ground  the 
furtbei  growth  i-  exceedingly  rapid.  In  cultivating,  the 
-. ,  .1-  are  found  i"  grow  mu<  l>  better  than  cuttings,  and  these 

H.  tended  in  large  nurseries  until  they  are  10 ft.  high,  when 
ihey  ii'  transplanted  into  clearings  made  in  thi  Forest,  in 
strips  of  10ft.  wide,  alternating  witli  60  ft.  of  natural  forest, 
tlii-  being  found  "•  ci  ssarj  i"  furnish  the  ni  ccssary  moisture, 

while  narrower  clearings  d I   give  ait    and   ligbl  euough. 

.mil  iu  grass  land  were  found  on  tapping  to  yield 
scarcely  ;nn  rubber,  the  difference  being  attributed  to 
absence  of  the  moisture  afforded   by  the  rorest.     Plants  of 

is;  i  5  wen  found,  in  April  1859,  to  have  attained  anavi  rage 
height  of  61  It.  1 1  in.,  and  ;i  girth  of  lilt  5  in  .  thus  bai  in?: 
grown  at  tlir  very  rapid  rate  ol  6  ft.  I  in.  in  height  and 
V  in.  in  girth  i ■  ■  i  j  i  ai 


/  .m.  hi.  in    \pparalu    I      I'  nd  Sterilising 

n  i  ■   nml   Substance*   to  obtain    Hanurc,  and   for 

I  I  II        I   I        I  '     ,    ,     I. ..||.|i. ||  |     I.. hi 

I     ■!••   1 1   i  Belgium       l  ag     r  il    91  '<■. 

June  it.  1890     -./ 

-     undi  i  W  .  i ■■'  .  ■  i  ■ 


/m;n..i  i  mi  n/,    in    th,     t  Dnttnttau,     I'  ■,     ,,|     Hydro- 

carbon  and  othei   Oils   and   Liquids      i      M    I'icl 
II  ni.  tden      I  ni-   Pat.  1808,  J  i      -,/ 

S      'in./,  i  III.,  j 


X1V.-TANNING,  LEATHER.  GLUE,  AND 
SIZE. 

PAT]  NTS 

Pi-ocess  for  Preparing  an  Elastic  Caoutchouc-like  Leather 
Bells,  Straps,  and  other  Use.    C.  Kubne,  Bohoeno- 
beck,  Germany.     Eng   Pal    8302,  May  28,  1890      Id*. 

I  in  method  ol  manufacturing  the  improved  leather  is  as 
follows:  The  bide  t"  1"'  treated  is  li i -t  soaked  in  water, 
then  carefully  piled,  unhaircd  and  rinsed,  after  which  it  is 
immersed  in  a  weak  lime  and  subsequently  washed  in  clean 
water.     The   hide  is  nexl   immersed  in  a  bath  of  ••  lifilit 

ii,  "   in  weak   mixture  of  alumina  and  wati  i  i.  thi  d 

-ii thed,  Bcrnped  and  trimmed.     In  tliis  cleaned  condition 

the  hide  is  brought    into     a  I   sour-watei  "  and  again 

in.  When  the  hide  is  air-dry  it  i>  lightly 
brushed  on  both  sides  with  n  mixture  of  glycerol  and  linseed 
oil,  which  iiiii-i  be  so  applied  as  to   properly  Boak  into  the 

i  and  oiling  are  repeated  and  the  hide  is 

Anally  dried,     The  whole  process  is  bo  conducted  at  t"  lad 

i.i  10  day  i      B,  II. 


Improvements  m  Machinery  foi  Working  Leather,  Hides, 
and  Skins,  E  Wilson,  Kxctcr.  Kng.  Vat.  9609,  June  20, 
1890.     id 

Tins  invention  relates  principally  to  improvements  on  the 
machines  described  in  the  specifications  of  Eng.  Pats.  522B 
ol  1880,  and  8444  ol  1887,  and  its  main  object  is  to  simplify 
iiu-  construction,  reduce  the  cost  and  diminish  tin  weai  .■'>■• 
Ii  ii  "i  such  machines.     The  specification   is  unsuited  tor 

in. I  would  be  iiniiiii  lligiblc  without   the  at m 

pany  ing  drawings. — II   II. 
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Improvements  in  Machines  for  Colouring  Leather.  S. 
Skucek  and  F.  Jelen,  Prague,  Austro-llungary.  Eng. 
Pat.  5786,  April  3,  1891.     Sd. 

This  invention  is  for  a  leather-colouring  machine  the 
characteristics  of  which  are  a  rotatory  roller  upon  which  the 
leather  to  be  coloured  is  stretched  and  covered  with  a 
cloth  suitably  clamped,  the  colouring  being  effected  by 
special  brushes  charged  with  colour,  "which  force  the  ink 
or  colour  through  the  meshes  of  the  cloth  on  to  the  leather. 
Drawings  are  given  and  the  specification  must  he  consulted 
for  a  description  of  the  mechanism. — li.  H. 


An   Improved  Substitute  for  Leather.     E.   Drew,  London. 
Kng.  l'at.  6852,  April  21,  1891.     id. 

The  basis  of  the  leather  substitute  consists  of  specially 
prepared  hoards  of  wood.  The  hoard,  prtferably  selected 
American  ash,  is  reduced  by  sawing  to  an  equal  thickness 
throughout  of  about  an  eighth  of  an  inch,  and  the  surfaces 
are  left  quite  rough  so  that  the  covering  material  will  adhere 
firmly.  The  wood  is  then  dried  to  prevent  its  splitting 
and  is  subsequently  coated  on  each  surface  with  a  special 
adhesive  preparation,  which  being  waterproof  prevents  the 
wood  from  being  affected  by  moisture.  The  surfaces  of 
each  side  of  the  wood  are  then  covered  with  waterproof 
canvas  or  other  suitable  material,  which  adheres  by  means 
of  the  glue.  The  whole  is  then  pressed  and  dried  at  a 
temperature  of  60°.  The  adhesive  preparation  referred  to 
above  is  composed  of  the  following  ingredients  :  — 10  lb.  of 
best  Scotch  glue,  3  lb.  of  marine  glue,  and  1  lb.  of  plaster 
of  l'aris,  and  is  made  by  melting  and  well  mixing  them. 

—  It.  II. 


XV.-MANURES.  Etc. 

Culture  of  the  Colza-Oil  Plant.     E.  Louise  and  E.  Picard. 

Compt.  Bend.  112,  903—906. 
The  authors  have  made  experimental  cultivations  of  the 
colza-oil  plant,  with  the  object  of  determining  the  exi- 
gencies of  its  growth  in  ordinary  ground  ;  and  the  nature 
of  the  manure  best  suited  for  its  development.  A  variety 
of  colza  seed  was  chosen  which  is  most  commonly  em- 
ployed in  Calvados.  The  seed  was  sown  in  ground  of 
known  composition.  Towards  February  the  plants  began 
to  vegetate,  and  samples  were  taken  monthly  for  analysis. 
the  roots,  stems,  and  leaves  being  examined  separately. 
The  analytical  results  showed  that  during  the  period  of 
growth  from  February  to  June  28th,  when  the  plants 
reached  maturity  : — 

1.  The    percentage   of    nitrogen    decreased    continuously 

in  the  roots  and  stems,  but  increased  in  the  leaves. 

2.  The  phosphoric  acid  decreased  in  a  similar   manner  in 

the  roots  and   stems,  whilst   in   the  leaves  it  attained 
a  maximum  on  June  8th. 

3.  The  potash    diminished  continuously  in   the  roots  and 

leaves,  hut  remained  constant  in  the  stems. 

4.  The  lime  increased  continuously   in   all   parts   of   the 

plant,  and  reached  its  maximum  on  June  8th. 

5.  The  magnesia  also  increased  in  all  parts  of  the  plant. 
The  total  weight  of    the    dry  plants  was  also  determined, 

so  that  the  total  amount  of  mineral  matter  removed  from 
the  soil  could  he  calculated.  The  results  also  show  that 
although  the  percentage  of  ash  in  the  plants  decreased 
during  their  period  of  growth,  yet  the  total  amount 
of  mineral  matter  absorbed  from  the  soil  increased  con- 
tinuously. Of  the  various  mineral  substances  pre-existing 
in  the  soil  the  following  amounts  were  removed  by 
colza  crop  : — 

Phosphoric  acid ^ 

Nitrogen ,'.. 

Potash h 

Magnesia s^ 

Liuw s!r 


It  appeals,  therefore,  that  the  colza  plant  impoverishes 
the  soil  chiefly  of  phosphoric  acid,  nitrogen,  and  potash, 
and  that  phosphatic  manures  will  he  of  considerable 
importance  in  the  cultivation  of  the  colza  plant.  —  II.  T.  P. 


PATENTS. 


Improvements  in  Apparatus Jvi   Desiccating  ami  S/,  t  ilising 

Waste  Animal  Substances  to  obtain  Manure,  ami  for 
Extracting  Fat  therefrom.  II.  II.  Lake,  London.  From 
F.  de  la  Croix,  Antwerp,  Belgium.  Eng.  Pat.  9176, 
June  13,  1890.     Xd. 

The  object  of  this  invention  is  to  extract  the  fat  from  meat 
unfit  for  consumption,  had  fish,  and  all  kinds  of  refuse  from 
slaughter-houses.  The  apparatus  employed  consists  of  a 
closed  cylinder  in  which  the  meat,  hones,  Sic.  rest  on  a 
perforated  false  bottom  covered  with  cloth  or  line  wire 
gauze.  The  cylinder  is  provided  with  a  steam  jacket  and 
also  with  a  number  of  steam  inlets  to  the  body  of  the 
apparatus,  chief  of  which  is  a  pipe  perforated  in  numerous 
places  placed  in  the  centre  of  tin-  cylinder.  The  apparatus 
being  charged  anil  the  cover  fastened  down,  steam  is  at 
first  only  admitted  to  the  jacket  in  or  ler  to  heat  tin-  charge 
and  prevent,  as  much  as  possible,  the  extraction  of  the 
water  soluble  constituents  of  the  meat,  &c.  by  condensed 
steam.  When  sufficiently  heated,  superheated  steam  is 
admitted  to  the  cylinder  through  the  central  tube  and  other 
inlets.  After  some  time,  the  fat  which  filters  through  the 
false  bottom  is  drawn  off  into  a  reservoir  partially  Idled 
with  cold  water.  Steam  is  then  shut  off  from  the  interior 
of  the  cylinder  and  the  charge  is  dried  by  the  heat  from  the 
steam-jacket.  The  residue  is  finally  withdrawn  through  a 
man-hole  near  the  bottom  of  the  cylinder,  and  completely 
dried,  if  necessary,  in  the  ordinary  way.  The  dried  mass 
after  grinding  forms  manure.  The  vapours  arising  from 
the  charge  during  steaming  are  passeil  into  the  boiler  Hue, 
by  which  means  all  hail  smells  are  obviated.  For  details 
and  drawing  of  the  apparatus  the  original  specification  must 
be  consulted.— H.  T.  P. 


Improved  Apparatus  for  Drying  ami  Mixing  Bones  ami 
other  Substances.  A.  H.  Hobson,  London.  Eng.  Pat. 
10,562,  July  8,  1890.     6d. 

See  under  I.,  page  625. 


Improvemt  nts  in  Process  for  Making  Superphosphatic 
Manure.  O.  Jaebne,  Vienenburg,  Germany,  Eng.  Pat. 
5111,  March  21,  1891.     id. 

Raw  ferruginous  phosphates  are  ground  up  with  a  weak 
solution  of  sodium  bisulphate  and  the  solution  of  mono- 
calcium  phosphate  thus  produced  is  evaporated  to  dryness. 
Or  the  same  materials  may  be  ground  up  with  less  water  to 
form  a  pulp,  ready  when  solidified  for  use  as  manure.  The 
application  of  bisulphate  instead  of  sulphuric  acid  has  the 
advantage  that  an  excess  may  be  used  without  risk  of  the 
pulp  not  becoming  solid. — G.  H.  B. 


XVI.-SUGAR,  STARCH,   GUM.  Etc. 

Gum   Arabic  and   its  Modern  Substitutes.     S.    liidcal  and 
W.  E.  Youle. 

See  pages  610-    622. 
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i/.    „  ,,..  Filtration  ..<  tkt  Man*) 

I.   Donate      /..  its.  f.angew.t  lien 

Ink  quantity    i.f  raw   sugar  manufactured   without   animal 

tbi    introduction 

!  methods  "i  treating  the  juice,  and  in  the  place 

hanical  filters  •  >!   various 

-.  A.     The  author    has  made  the  experi 

bed  below  i"  ascertain  the   precise  p.irt  played 

he  has  examined  certain  rauddj  deposits  from 

well  as  portions  of  the  stained  cloths. 

I  nft  and  dried. 

.     .  ntiall]    hi   di  fecation- 

.  ,i   Foi   thin  juices. 

mdition   it    fermented   aftei    some    days. 

Perl 

ml       7   1'J 

-  ■'• 

"  '■" 

W41 

leducting  CO  I "•-"■' 

90'M 


I  hi    i-li  consisted  chiefly  "l  calcium  oxide  and  carbonate. 

B.   V'erj  'ink  greasj  deposit  from  the  outside  ol   filter- 
ited  juices  :  on  drying  a  f;«t t  \  odoni 

•  -I      Aiuh  - 

I'.  r  I  ■  lit.     Pi  ri.nl. 

Sugi  iros-j 

is..     P87 

'  ■•     



i-li  contained 

17-1! 

-in 

1  T-i 

IT.J 

I'M 



r  o  

I'M 

I*  "                         I--71 

»•«] 

I 

|      \  il  the  filtet  fabric  from  which 

i  chcil  i  it    «.i-   .i   deep  ohestnul  brown   colour, 

nlltl     \  iil-l  ,  lll~     ill    ;l-h  ;     wh  I'll 

ii.  ,ii.  .1  with  hydrochloric  nciil  ohlorino  was  evolved  i  whilst 
,i  ~iiiul.li  rtrip  of  ili.  unused  material  weighed   ll" 

ii      l  in    ash  i>r   the  stained 

in. ii.  ii. «l  li.nl  tin position    - 



...       "IT 
I      • 

. 

H  '•  iroi 

i    I- 
(i   i  di  trrmined. 

1).  Verj  drj  ing   ihe 

i  J. mi    of   i. ii, i  nl   f.ii,  in. in   Ihe  oil)  Dlter,  used   foi 

nil  rs      Ii-  volatile  constituent*  amounted  to 

ucluding  sugar,  .',   IS  |.i  cenl  i  rat,  7    11 

■  ni   i  inti.i  it   :  nnd  I'1     thi    mi i 


of  which  was  not  determined.    The  ash  bad  Ihe  following 
.  omposition : — 

Per  Gent. 

BiO  -M--M> 

In" 1'ES 

U  0  ll'M 

Pi  0    ITU 

'  in 26-13 

HgO "'7ii 

K  M I  '■:, 

N     0 7-i'.ii 

I  •"■ 7-i;i 

'"     I'M 

I  .  \-li  nf  the  filter-fabric  from  which  D.  was  separated  : 
l"  -  pel  cent,  was  obtained  and  it  was  <>f  n  light  brown 
colour.     It  gave  the  following  results  on  analysis  :  — 

PerOent. 

Siii  95  •  i 

1  0    .1-7 

in  0"S 

\    0     ,    .,  I  ■    "      1-ns 

'    "  II-..I.I 

MgO .-,-iai 

M'li ii  -  iv 

SO,  and  P/)  Not  determined. 

Ih,  .ilk.-ili-  -it  free  by  the  lime  used  in  defecating, 
probably  reacl  with  the  silicates  which  the  latter  contains, 
nml  this  accounts  for  the  high  percentage  of  Sit  ls,  as  also 
f.,1  the  M  0  found  in  the  nsh  of  tbc  muds  and  of  the 
fabric  1- ...  whilst    the   solubility    of  calcium    phosphate   in 

ilutions  probablj  accounts  for  the  l'.(|,  r>mii<t  Iln 
aqueous  extract  from  \  gave  on  addition  of  bd  equal 
volume  of  B5  per  cent,  alcohol,  -i  small  quantity  of  b  curdy 
precipitate,  which  after  purification  bj  repeated  redisBolving 
In  water  and  reprecipitating  with  alcohol  appeared  to 
contain  dcxtran. 

From  lii-  results  the  authoi  is  inclined  t"  think  thai  thi- 
proceBS  of  filtration  \\ith  thin  juices  is  purely  ;i  mechanical 
one;  \%  ii  Ii  concentrated  juices,  however,  which  during  con- 
centration have  dissolved  out  certain  oxides  by  contact  with 

i    metallic   surfaces,  it  appears   different,  as   these 

are  afterwards  taken  up  by  the  filter-fabric  and 
act  as  mordants  (see  below).  The  manganese  which 
precipitates  on  the  fibres  from  the  hot  concentrated  juices 
seems  to  undergo  oxidation,  bo  thai  :i  manganic  compound 
resembling  the  vVeldon  mud  results  |  hence  the  fact  thai 
chlorine  was  evolved  on  treating  the  coloured  fabric  with 
hydrochloric  acid.  Since,  however,  the  coloured  fabrics 
•  -int. tin  more  organic  substances  than  the  unused  metering 
ii  would  appear  thai  the  colouring  matters  of  the  con- 
centrated  juices  are  taken   up  bj  the  former  through  the 

"i  the  abovi  mentioned  metallic  oxides,  the  t 
being  similar  t"  thai  of  dyeing,  sod  in  this  respect  the  part 
played  M  the  mechanical  filter  may  be  regarded  as  i 
chemical  one  Bj  the  protracted  boiling  which  the 
has  undergone,  the  fat  is  saponified 
and  to  some  extent  decomposed  i,\  the  lime,  and  i- 
rctaincd  bj  the  filter-fabric  together  with  the  precipitated 
\    i;   I.. 


(hi  tin  Dissociation  Hypothesis;  on  Crysoscopic  iftthodi 
mill  mi  tin  Freezing  Points  »l  Aqueous  Soluttoni  »l 
Cane-Sugai      J.  Traubc.     Bcr.  24, 1821— 1327. 

-    I    mi. I,  I    Will,  ;,,!./,    560. 
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XVH.— BREWING,  WINES,  SPIRITS,  Etc. 

PATENTS. 

Method    of     and    Appliances    for     the    Collection    and 
Utilisation  of  the   Carbonic  Acid  (las  and  other  Pro- 
ducts  given    off    daring   the    Process    of   Fermentation. 
C.   B.    ('.   Tichborne,    A.   E.   Darley,  M.    F.   Purcell, 
and    S.  Geoghegan,  Dublin.     Eng.   Pat.  9183,   June   13, 
1890.     8d. 
Thk   inventors   have   previously  taken  out  a  patent   ( Eng. 
Pat.  3707,  of  1889;  this  Journal,  1890,  5371  for  the  general 
process,  and  this  patent  relates  to  improvements  of  it. 

The  gas  is  collected  from  an  open  fermenting  vessel  by  a 
funnel  or  bell  so  arranged  that  its  lower  edge  may  be  just 
above  the  fermenting  head  or  just  dipping  into  it,  as  most 
convenient.  A  diaphragm  is  suspended  over  the  funnel  to 
prevent  a  vortex  being  formed  in  the  upper  atmosphere  of 
the  vessel  during  the  withdrawal  of  the  carbonic  acid, 
which  would  cause  air  to  follow  and  become  mixed  with  the 
carbonic  acid. 

The  carbonic  acid  may  also  be  extracted  by  a  funnel  placed 
in  the  fermenting  liquid  so  that  its  upper  edge  is  just  above 
the  level  of  the  liquid,  or  by  pipes  placed  at  different 
heights  in  the  side  of  the  fermenting  vessel. 

The  gas  thus  collected  is  passed  through  a  cotton-wool 
filter  or  a  heated  tube  to  remove  or  destroy  all  ferment 
germs;  then  through  a  washing  tower  containing  water-  free 
from  oxvgen  to  absorb  the  small  quantity  of  oxygen  which 
is  invariably  present;  then  through  another  tower  con- 
taining sulphuric  acid  to  remove  all  alcoholic  and  ethereal 
vapours  :  and  the  purified  gas  is  then  condensed  by  a  Beries 
of  stage  condensing  pumps. — A.  I,.  S. 


Improvements    in    Apparatus  to    facilitate  the    Fining    of 
Beer.     1..  C.  Best,  London.      Eng.   Pat.   9442,  June   IS, 
1890.     6<T. 
Thk  apparatus  consists  of  a  small   bowl-shaped  funnel,  the 
narrow  end  of  which  tits  the  bunghole  of  the  cask. 

A  small  quantity  of  beer  is  drawn  from  the  cask  in  the 
usual  manner,  and  the  linings  are  added.  The  bowl  is  then 
lifted  to  the  bunghole,  when  the  beer  withdrawn  from  the 
cask  or  other  beer  is  run  into  the  bowl  till  it  is  about  half 
full  ;  as  the  fining  action  proceeds,  the  finings  rise  and 
displace  the  beer  in  the  funnel.  At  the  completion  of  the 
action,  a  small  plug  is  inserted  into  the  neck  of  the  funnel, 
and  the  spent  finings  removed. — A.  L.  S. 


improvements  in  or  connected  with  Apparatus  for  Drying 
Granular  Substances.    J.  H.    E.   Dinsmore,  Liverpool. 
Eng.  Pat.  10,888,  July  12,  1890.     Sd. 
See  under  I.,  page  625. 


A  Novel  Preparation  for  Fining  and  Frothing  or 
imparting  a  Foam  to  Beer  and  other  Fermi  nted 
Ueverages.  T.  Beade,  Wolverhampton,  Eng.  Pat. 
11,613,  July  24,  1890.     6rf. 

A  solution  which  is  both  a  frothing  and  fining  agent  is 
prepared  by  extracting  one  hundredweight  of  quillaia  bark 
by  three  successive  quantities  of  40  gallons  of  water,  eacli 
for  24  hours.  The  whole  extract  is  used  to  dilute  a  strong 
solution  of  isinglass  to  300  gallons;  the  strength  of  the 
isinglass  solution  being  such  that  when  diluted  to  this  hulk 
it  is  of  the  ordinary  strength  used  for  finings. — A.  L.  S. 


Improvements    in    Malt    Liquors,     Wines,    and    Spirits. 

F.  T.  Simpson   and   J.   Cox,  London.     Eng.  Pal.    16,942, 
October  23,  1890.     id. 

Kola,  or  the  active  principle  thereof  (caffeine)  is  added 
to  malt  liquors,  wines,  or  spirits  with  the  object  of  imparting 
to  them  or  strengthening  the  property  of  retarding  the  wear 
of  the  tissue  of  the  human  body. 

The  proportions  recommended  arc  :  To  a  gallon  of  malt 
liquor  16 — 32  grains  of  caffeine;  to  a  gallon  of  wine  or 
spirit,  72 — 144  grains. — A.  L.  S. 


Improvements  in  the  Method  of  and  Apparatus  t"i 
Purifying  and  lit  fining  Alcoholic  Liquors  and  other 
Fluids.  S.  Mason,  jun.,  Manchester.  Eng.  Pat.  7140, 
April  25,  1891.     6rf. 

Ik  order  to  oxidise  the  fusel  oil  in  spirits  and  othei 
impurities  of  various  liquors,  the  liquid  is  exposed  in  the 
form  of  a  spray  to  a  current  of  air,  and  the  air  passing 
through  the  spray  allowed  to  escape.  This  is  repeated  until 
tlie  desired  result  is  produced.  The  description  of  an 
apparatus  for  this  purpose  is  included  in  the  specification. 

—A.  L.  S. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4.)— CHEMISTEY  OF  FOOD. 
PATENTS. 

Improvements  in  the  Manufacture  of  Aerated  or  Mineral 
Waters  and  Her,  rages.  11.  C.  Saunders,  Penge.  Eng. 
Pat.  9100,  June  12,  1890.      !</. 

Tubes  containing  soda  ami  tartaric  acid  in  a  compressed 
state,  along  with  flavouring  materials,  are  introduced  into 
bottles  or  other  closed  vessels  containing  water,  for  the 
production  of  aerated  drinks. — (!.  11.  B. 


Implored  Process  for  Sterilising  Milk.  E.  A.  Baedler, 
Westerrade,  Germany.  Eng.  Pat.  10,563,  July  8, 
1890.     4(7. 

Fbesh  cows'  milk  is  placed  in  a  digester  and  cooled  to 
10 — 15°  C.  The  vessel  is  then  closed  and  the  milk  is 
rapidly  heated  to  115° — 150°  C,  and  maintained  at  this 
temperature  for  15 — 60  minutes.  If  only  required  to  keep 
sound  for  a  few  days  the  milk  is  heated  to  115  C,  but 
when  intended  for  transport  or  long  storage  it  should  be 
heated  to  150°  C.  for  one  hour.  A  small  quantity  of  sugar  is 
added  to  the  milk  to  prevent  the  separation  of  butter  during 
transport. — H.  T.  P. 


Improvements  in  Sterilising  Apparatus.  J.  F.  H.  Grou- 
wald  and  E.  H.  C.  Oehlmann,  Berlin,  Germain',  Eng, 
Pat.  3902,  March  4,  1891.     6d. 

The  improvements  relate  to  that  kind  of  apparatus  in 
which  bottles  contained  in  a  closed  vessel  are  closed  by 
means  of  a  presser  operated  on  from  the  outside.  This  may 
be  effected  in  two  ways,  either  the  tray  carrying  the 
bottles  may  be  forced  upward  against  the  presser,  or  the 
presser  may  be  drawn  or  forced  down  upon  the  bottles. 
The  power  employed  may  be  liquid,  steam,  air,  or  other 
fluid  pressure  controlled  by  suitable  external  appliances. 
The  two  methods  are  shown  on  the  drawing  attached  to  the 
specification. — E.  S. 
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/,„,„ ,.'.  ..,   /         I  H    Warry,  Westou- 

nipei  Man       1  -  ■   April  30,  1891.     4d. 

Mi.i.  ii-li.  game,  &c.  arc  preserved  bj  wrapping  them  in 
i lin,  calico,  paper,  or  any  othei  suitable  fabric_  impreg- 
nated with  bo  '■  "r  "''•'  :l  mixture  "' 
Ibi  two.  The  fabrii  to  i"  employed  is  Boaked  in  •" 
-|.rinkl..l  with  a  solution  prepared  in  cither  of  the  three 
following  way  - 

l    Commercial  horacic  acid,  I  lb.;  water  5  galls. 
i  I,  1  lb.  i  water,  :.  n:ln-. 

Salicylic  and    boracic   acids,   •  >!    each    1    lb.;  water, 

ills- 

Iii.    fabric,  being  charged  with  one  "I   these  solul -.  is 

lo  air,  "i  bj  heat,  and  i«  thi  n  n  adj    foi 

II    I    P.  " 

(/;.;    -WIT  \i:v  i  ill  MISTBY. 
PATENT. 
Improved  Means  foi  Deodorising,  Disinfecting,  Oxidising, 
and   /'■'    ,l/.-"i/»»./    Secretions    oj    thi    Human    Body. 

.1     \\      I gal,    Linlithgow.     Kng.    Pat.  8861,   June   7. 

Id. 
i  ,,.,..,,  i0  thi    form  ol   charcoal, bone   black,  or  prussiate 
charcoal  i~  incoi  porati  .1  with  the  various  materials  of  which 
articles  '•!  clothing  an-  made.     Tin-  carbon  may  !»•  intro- 

il ii  more  particolaily  into  tin-  in  soles,  ike.  ■  •!   boots  and 

-1 into  arm-pil  and  other   pads,   ami  into  chest   pro- 
tectors, tec.    In  manufacturing  lie material  foi  in-solcs,  &c., 

md   copper   "in-,   ami   - suitable   -all    maj    he 

introd I   along   with   the    carbon    in   order   to   produce 

.  |.  in  ical  effects. 

The  inventoi  also  employs  carbon  in  combination  with 
other  Bubstnnccs,  such  a-  magnetic  oxide  of  iron,  fuller's 
earth,  magnesium  silicate,  kicselguhr,  talc,  starch,  salicylic 
acid,  phenol,  cresol,  salt,  alum,  boracic  acid  and  it-  salts, 
in.  i.illi.   nil  rati  -.  chloridi  -.  ami  sulphates,  and  other  bodies. 

—II.  I     P 


XIX.-PAPER.  PASTEBOARD.  Etc. 

/         nji'ofi    i,i     Mechanical    Wood    Pulp   in    Paper,     W. 
Ilcrzburg      Mill.  Konigl  lech.  Versucha.  1891,  H     50 

s.  ■  uu, 1. 1  Will.,  pagi  661. 
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Improvement    in  and  Relating  to  Processes  and  Apparatus 
foi    Disintegrating    Vegetabli    Substances  foi    thi    Pro 
duclion  of  hibres  therefrom.     A.  Selkirk,  Albany,  1    H  \ 
...    March  81,  1891      id. 
suitable  foi   the  manufacture  of  paper  and  similar 

article!  d  -  ■    -  -. I  othei 

intri  ducing    1 1  ■  *  -  materials  to   !►»' 

treated  in'"  n     ti ron  oi   steel  digesting  vessel  in  the 

foi  mi  "t    '   i  .  lindci  with  ads,  and  proi  ided 

with  a  perforated  chamb the  centre,  and  with  perforated 

plates  al  the  top  and  bottom  foi  regulating  the  supplj  of 
rating  liquoi  II"-  vessel,  when  filled  with  the 
raw  material,  i-  lightly  closed)  ami  the  liquor  introduced 
ii. i..  it  1 1 ..in  ilir  top  an. I  bottom  simultaneously.  Aftei 
thoroughly  impregnating  the  whok  mi--  <>i  the  materin), 
the  liquoi  passes  out  through  the  central  chambi  r.  While 
in  tin  digester  it  i-  kepi  in  circulation  bj  a  pump  ami  a 
..f  pipes  connected  with  an  apparatus  for  heating  it. 

when  required.     The   degree    dI   heal   and  pi re  within 

tin  digester,  ami  the  rapidilj  of  tin  circulation  "i  the 
li.|n.ir  vary  considerably  according  t<>  the  nature  "t  thi 
materia]  lobe  treated.  When  tin  latlci  is  properly  disinte 
grated,  tin-  operation  ii  finished  bj  drawing  off  the  liquor 
ami  removing  tin  substance  ft. an  the  digesting  vessel. 

—II   - 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

I  In   Physiological   Action  of  the  Paraffinic  Nitrites  con- 
sidered in   Connexion  with  their  Chemical  Constitution. 
Part  I.     '/'In  Action  of  thi  Paraffinic  Nitrites  mi  Blood 
Pressure.     J.  T.  Cash  and  W.  II.  Dim-tan.     Proc.  Uoyal 
Soc.  1891,  49,  :ill -319. 
Pbbvious  investigators  on  tin'  physiological  action  of  Ihe 
inic  nitrites  have  dealt    almost    exclusively  with  amy] 
nitrite,  ami  tin-  results  obtained  therew  iili  arc  in  tin-  opinion 
..I   tin-  authors,  vitiated  by  the  facts  that  insufficient  pain: 
have  been  taken  to  procure  the  nitrite  in  a  chemically  pore 
state,  ami  also  that  the  mode  of  administration  ha-  been 
such  that  ii  is  impossible  t . >  determine  exactly  bow  much  "i 
tin-  compound  ha-  actually  been  inhaled. 

Both  these  sources  of  error  have-  been  obviated,  the 
nitrites  employed  having  been  analysed  in  all  cases,  ami 
specially  devised  forms  of  apparatus  having  been  employed 
for  ensuring,  without  loss,  the  inhalation  of  a  definite  am. unit 
ut  nitrite,  through  the  trachea  in  animals  ami  through  the 
nostrils  in  the  human  subject.  The  nitrites  wore  prepared 
bj  tin-  action  ut'  sodium  nitrite,  in  presence  of  dilute  acid, 
mi  tin-  corresponding  alcohol.  Tin-  product  of  tin-  rcactiun 
after  washing  ami  drying  »a-  purified  by  fractional 
distillation,  in  some  cases  under  reduced  pressure. 

Details  oi  tin-  method  of  administration  ami  of  the 
apparatus  employed  are  given.  The  experiments  were 
conducted  mi  eat-,  rabbits,  and  on  tin-  human  Bubject.  All 
tin-  nitrites  examined  produce,  in  whatever  way  administered, 
a  reduction  of  blood  pressure,  the  extent  of  the  reduction, 
when  eqnal  volumes  an-  administered  to  animals  by 
inhalation,  being  in  the  following  order:— (I)  Secondary 
propyl,  (2)  tertiary  butyl,  (3)  secondary  butyl,  i  i>  isobutyl, 
nearlj  equal  to  :;.  (5)  tertian  amyl,  (6)  o-amyl,  (7)  0-amyl 
nearly  equal  to  6,(8)  methyl,  (9)  butyl,  (10)  ethyl,  (11) 
propyl.  Thi-  nrder  is  somewhat  modified  when  the 
nitrites  an-  given  by  infra-vascular  injection.  When  the 
duration  "I  tin-  sub-normal  pressure  is  considered,  the 
order  is  nearly  the  reverse  of  that  given  above,  the  effect 
of  methyl  nitrite  being  the  last,  ami  that  of  the  secondary 
propyl  nitrite  one  of  the  firs)  in  appear.  The  pulse 
acceleration  produced  bj  tins,-  nitrites  does  not  follow  in 
tin-  above  outer,  the  amyl  nitrites,  iii  particular,  being  mon 
re.     The  experiments  on  the  human  subject  go  to  show 

that    there    is    a     considerable     variation    on     the    pari     ol 

individuals  to  nitrite  effect,  the  acceleration  of  the  pnlse  in 
the  case  of  those  ol   neurotic  tendency  being  much  greater, 

ami  the  time  of   it-   continuance    liini-h    less   than    in  thai  ol 

a    lymphatic  subject.     The   order  of   activity    (extent    ol 

a leration)  of    the  various  nitrites  was  found    to   l«-  as 

follows  ii)   B-amyl,    (2)    0-amyl,    (3)    isobutyl,    ii) 

secondary  butyl,  (5)  primary  butyl,  (6)  secondary  propyl, 
(7)  primary  propyl,  (8)  ethyl,  (9)  methyl.  Tin-  extern  of 
the  acci  1.  ration  appears  to  In-  less  in  tin-  case  of  eat-  than 
in  iln-  human  subject. 

In  subsequent  communications  tin-  authors  intend  to 
discuss  the  action  ol  these  nitrites  on  - •  t  i :i t . -i  1  muscle  and 
ih.  relationship  of  all  these  physiological  effects  to  the 
chemical  constitution  of  the  nitrites  employed. — C.  A.  K. 


Derivatives  cf  Salol.     W.  Knebel.    J.  Prakl.  Chom.  1891, 

43,  378—389. 
leery/  Salol,  C,H,(O.CO.t  II  ,x  <>.<  H  ,ll„  is  prepared  by 
tin-  action  ol  acetyl  chloride  or  of  acetic  anhydride  on  salol. 
It  forms  star-like  crystals  melting  at  ;i7    c. 

\  //im  derivatives  of  salol. — o-mono-nitrosalol  — 

i    11  -  mi   (OH  I  >>  0C.H.. 

.  . .  .a    il     mi    mi        i    ■_.; .-,) 

i. -all-  when  -alol  in  glacial  acetic  acid  solution  is 
treated  with  nitric  acid  "i  sp,  lo.  1*525,  ami  tin-  mixtun 
allow  i  .1  to  -tan.  I  i  r\  -f  .il-  of  tin-  nit  to  compound  separati  . 
which,  wh.  ii  i.  ri  \ -t.illi-,  .1    from  glacial  net  I  ic  ncid,  form 
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colourless  needles,  which  melt  at  150 — 151  C.  On 
saponification  with  alkali,  phenol,  and  nitro-salicylic  acid 
(CO. OH:  Oil  :  No.,  -.-.  1  ;  2:5)  result.  The  same  nitro- 
compound is  formed  by  nitrating  salicylic  aid  and  treating 
the  nitro-acid  formed  with  phenol  and  phosphorus  oxy- 
ehloride  as  in  the  preparation  of  salol.  /3-nilro-salicylic 
acid  (CO  .<  )H  :  OH  :  N02  =  1:2:3)  similarly  treated  forms 
P-nitro-salol  which  crystallises  from  alcohol  in  prisms 
melting  at  101  C.  It  is  not  obtained  by  the  direct  aetiou 
of  nitrie  aeid  on  salol.  .Both  o-  and  jS-nitro-salol  yield 
acetyl  compounds,  the  former  melting  at  IIS  .  the  latter 
at  95  When  acetyl-salol  is  nitrated  the  acetyl  group  is 
removed  and  a-uitro-salol  results. 

By  the  further  action  of  nitric  aeid  either  upon  salol  or  n  |  <•  >■■ 
acetyl-salol  di-nilro  salol,  C6H3I  N02)2(<  >H)CO.<  ►<  ,,  If.. 
is  formed,  which,  recrystallised  from  glacial  acetic  acid, 
forms  fine  needles,  melting  at  183  .  When  saponified 
dinitrosalicylic  acid  and  pinned  result.  It  yields  an 
acetyl  compound,  melting  at  118°.  Together  with  the 
dinitro  aeid,  some  picric  acid  is  formed  in  the  reaction. 

When  further  nitrated  two  trinitrosalols  are  formed,  in 
which  the  nitro  groups  enter  the  phenyl  group  of  the 
carboxyl  phenyl.     Some  picric  acid   also  results. 

(1.)   1:2  nitrophenyl  dinitrosalicylic  acid — 

C6Hs(NO.)2(OH)(CO.OC6H4.NOj) 

Salol  is  added  to  nitric  acid  of  sp.gr.  P525  mixed  with 
concentrated  sulphuric  acid.  The  reaction  is  violent.  The 
nitro  compound  is  separated  by  pouring  the  product  of  the 
reaction  into  water  and  reerystallising  the  separated  trinitro- 
salol  from  alcohol  after  repeated  boilings  with  water.  It 
forms  glittering  plates  which  melt  at  100  .  When  saponified 
1  :  2  nitrophenol  and  dinitrosalicylic  acid  result. 
(2.)  1  :  4  nitro-phenyldinitrosalicylic  acid  — 

C„H,,(  M  >.).(<  HI  )('D.(  >l  ',,11,. NO, 

This  is  formed  together  with  the  1  :  2  compound  in  the 
above  reaction,  and  is  separated  from  it  by  extracting  the 
mixed  uitro-eonipounds  after  precipitation  with  water,  with 
glacial  acetic  acid,  the  1  :  2  compound  being  left  behind. 
It  crystallises  in  pale  yellow  needles,  melting  at  176°,  and 
on  saponification  forms  1:1  nitrophenol  and  dinitro- 
salicvlic  aeid.  It  vields  an  acetyl  compound  which  melts  at 
156°. 

The  author  was  unable  to  prepare  these  trinitro-salols 
either  from  salicylic  aeid  or  from  salol  by  direct  nitration, 

— C.  A.  K. 


On  some  JJei  ieatices  of  flen:oie  Sulphiuide  (Saccharine 
or  Benzoyl  Sulphonic  Imide).  and  the  t  'hanges  caused 
in  their  Taste  by  ( 'hanges  in  Composition.  K.  de  Roode, 
Amer.  Chem.  J.  13,  217—232. 

The  most  characteristic  property  of  parabroinosulphiuide  is 
that  it  possesses  two  distinct  tastes,  a  hitter  and  a  sweet, 
and  the  corresponding  chlorine  compound  has  the  same 
peculiarity  in  even  a  more  marked  degree.  The  author  has 
therefore  investigated  the  other  para-halogen-sulphinides, 
and  the  -ubstances  from  which  they  are  made,  and  observed 
their  effect  upon  the  nerves  of  taste. 

The  starting  point  for  their  preparation  was  paradiazo- 
toluene-orthosulphonie  acid,  which  wasconverted  into  para- 
ftuortolueneorthosulphonic  acid  by  heating  with  concentrated 
hydrofluoric  acid  in  a  platinum  dish  until  the  decomposi- 
tion was  complete,  evaporating  to  a  syrupy  consistence, 
diluting  with  a  large  quantity  of  water,  and  neutralising 
with  barium  carbonate  (the  calcium  salt  not  being  easily 
crystallisablc).  From  the  barium  salt  the  potassium  com- 
pound was  obtained  by  treatment  with  potassium  carbonate. 
This  latter  salt  crystallises  from  water  in  large  glistening 
scales,  containing  two  molecules  of  water  of  crystallisation. 
The  corresponding  chlorine  and  bromine  salts  were  prepared 
in  a  similar  manner,  potassium  ehlortolueuesulphonate 
crystallising  in  light  yellow  needles  containing  no  water, 
and  the  bromtoluenesulphonate  in  thin  lustrous  scales  con- 
taining 1  mol.  of  water  of  crystallisation.  For  the  prepara- 
tion of  the  iodo-salts  the  dia/.o  compound  was  decomposed 
by  hydriodic  acid  in   presence   of  alcohol,  the  flask  being 


kept  cool ;  after  the  evolution  of  nitrogen  had  ceased  the 
contents  were  wanned  and  the  alcohol  distilled  off.  The 
residue  was  diluted  with  a  large  quantity  of  water,  neutralist  d 
with  lead  oxide  and  filtered  hot.  Tin'  lead  -alt  being 
insoluble  could  not  he  easily  freed  from  the  excess  "I  oxide, 
and  was  converted  into  the  potassium  salt,  which  ei  \  stallised 
from  aqueous  solution  in  transparent  "  whetstone-shaped" 
crystals  containing  1  mol.  of  water  ami  corresponding  to 
the  potassium  salt  of  the  0-iodotoluen.esulphonic  acid 
described  by  Glassner  (Ber.  8.  561).  Accompanying  the 
insoluble  lead  salt  was  another  which  was  very  soluble;  it 
was  net  examined  as  such,  but  was  converted  into  the 
potassium  salt,  and  on  analysis  gave  figures  corresponding 
lo  potassium  toluenesulphonate. 

From  these  four  potassium  salts,  the  corresponding amidi  - 
were  prepared  by  the  action  of  phosphorous  pentachloride, 
followed  by  aqueous  ammonia.  The  solutions  were 
evaporated  to  dryness  on  the  water-bath,  alcohol  addi  d,  and 
after  treatment  with  animal  charcoal  crystallised  out.  With 
tin'  exception  of  the  iodo  salt,  all  arc  easily  soluble  in  hot 
water  ami  alcohol,  sparingly  soluble  in  cold  water.  The 
melting  point  of  the  fluorine  salt  is  155  ,  of  the  chlorine  salt, 
1)5  ;  and  of  the  iodine  salt.  1S5 — 1ST  (uncorrected). 
From  these  amides,  the  sulphinides  (sulphonic  imides)  were 
prepared  l»\  oxidation  with  alkaline  permanganate,  the  most 

-i essful  method  of  working  being  found  to  be  as  follows  : 

— 20  grins,  of  the  amide  and  s  grins,  of  caustic  potash  were 
dissolved  in  two  litres  of  water  in  a  large  flask,  and  placed 
on  the  water-bath.  A  concentrated  solution  of  35  grms.  of 
pota  -in in  permanganate  was  then  added  by  degrees,  the  tlask 
being  kept  hot  until  only  a  slight  pink  colour  remained,  ar 
operation  lasting  about  six  or  eight  hours.  A  little  alcohol 
was  then  added  and  the  liquid  filtered  and  evaporated  tC 
about  75  cc.  While  still  hot,  the  sulphiuide.  together  with 
some  unaltered  amide  was  precipitated  with  strong  hydro- 
chloric aeid:  tofeparate  them  the  mixed  precipitate  was 
boiled  with  water,  neutralised  with  chalk,  filtered  and 
allowed  to  cool,  the  amide  crystallising  out  in  long  white 
needles,  (in  further  evaporation  the  calcium  salt  of  the 
sulphiuide  was  obtained.  These  all  crystallise  in  radial 
groups  of  white  needles,  having  the  same  tastes  as  the 
sulphinides  themselves,  and  containing  7',  molecule-  of 
water  of  crystallisation.  From  these  calcium  salts  the  pure 
sulphinides  were  obtained  by  precipitation  with  strong 
hydrochloric  acid. 

Parafluorosvlphinide,  thus  prepared,  crystallises  from 
hot  water  in  long  white  needles,  which  break  up  on  drying 
into  granule-  ;  from  a  dilute  solution  it  may  be  obtained  in 
small  transparent  rhombs.  Its  melting  point  is  200: — 202 
(uncorrected).  Its  taste  is  almost  purely  sweet,  a  slight 
bitter  after-taste  being  perceptible.  It  is  probably  as  aweet 
as  benzoic  sulphiuide. 

Parachlorosulphinide  crystallises  in  thin  pearly  scales, 
melting  at  2  IS  .  It  is  slightly  less  soluble  than  the  fluorine 
compound.  It  has  both  a  sweet  and  a  bitter  taste,  the  latter 
being  the  more  intense. 

Parabromosulphinide  also  possesses  both  tastes,  but  in  a 
less  marked  degree,  and  para-iodnsulphinide  has  only  a 
slight  bitter  taste.  The  latter  crystallise-  in  fine  white 
needles  and  melts  at  230 — 232°.  On  boiling  with  dilute 
hvdroehloric  acid,  /i-cblorosulphinide  is  converted  into  the 
acid  ammonium  salt  of  ^-ehlororthosulphobcnzoie  acid,  just 
as  benzoic  sulphiuide  is,  into  that  of  orthosulphobenzoic 
aeid. 

With  regard  to  the  tastes  of  these  halogen  derivatives  it 
is  found  difficult  to  describe  the  differences  accurately  : 
they  have  been  tasted  by  several,  the  majority  of  whom 
agree  with  the  author  in  his  description.  "  It  is,  however, 
impossible  to  make  accurate  comparison  between  a  sweet 
and  a  bitter  taste  as  regards  the  relative  intensity  of  the 
two." — F.  H.  L. 


Studies  of  the    Terpenes  and  Allied   Compounds.     The 

Nature  of  Turpentine  Oils,  including  that  obtained  from 

I'inus  Khasyana.     H.   E.  Armstrong  and  W.  J.  Pope. 

Journ.  Chem.  Soc.  343,  1891,  311—320. 

Thk  crystalline   substance  of  the  formula  C10HlsO2,  briefly 

described   by   Sobrero    in   1851    (Compt.   Bend.    33,    66 ' 

Auualen,  80,  106),  was  obtained  by  exposing  oil  of  turpe  > 
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.■.tli.r  with  sunlight.    Sobrei 

i.  ii  «.i-  converted 
strong  odour  resembling 
thai  "f  camphor  .1-  *■  I!  as  that  "I  turpentine. 

|»roo  .        -  ill  rench  "il  of  turpen- 

bmitti  'I  to  air-oxidation 
in  sunlight  .  the  r.--iili-  obtained  wi 

\,\  Bobrero.    i  In  substituting 

substance  was  obtained 

suiting  from   the   oxidation  of    the 

q  its  optical  characters. 

r-  led  the  author  to  study  the  behaviour  of  oils 

■     II     hydro  tarbons,  in  the 

hope  tl  nod  which  would  serve  to 

iplcj   problem  presented  by  the  existence 

apparently  infill  I  utial  oils. 

•  it. urn  'I  that  a  clear  atmosphere  and  a 
bright,  high  sun  01   the   formation   of  the 

crystal*.     Ii   has  rarely   happened  that  crystals   began    to 
form  until  late  in  May,  and  each  exposure  has  usuallj  lasted 

ic mi   i"   three   months.      N warily,   therefore,   the 

ition  has  been  acquired  at  a  slow  rate. 

■   I  In   liydrocarl -  of  the  formula!  ,,,11,,..  derived  from 

plants,  tnaj   be  divided   into   two   classes,  vix.,   (I)  those 

boiling  at  about  156°,  which  are  conveniently  termed  terpenes, 

.1-  the)   are  the  chief  constituents  of  ordinary  turpentine 

d    2)  those  boiling  at  about  176°-  ■178  ,  which  ma] 

ed  citrenes,  as  the)  arethechiel  constituents  of  the 

ivetl  from  the  varii  ol  Citrus*  Xheterpenes 

and  ciln  II  capableof  rotating  thi  polarisa- 

light,  but  mi  two  plants  furnish  terpenes  or  r. 
.■i  identical  rotator)  power,  and  often  differenl  parts  ol   the 
same  planl  yield  differenl  products,      rbe  differenl  terpenes 
appear,  howi  ee  in  all  other  physical  properties, 

and  al their  chemical  properties,  and  the  same  is  true 

■  -I  the  differenl  citrenes.     Ii  is  probable  thai  the  number  of 

ilea  hi  the  formula  <  , ., 1 1 , ..  is  vet)  much  smaller  than 

n  KiippoHcd,  and  that  the  differences  observed  in  the 

ol   the  hydrocarbons  from  various  sources 

to  ilnii   being  mixtures  in  varying  proportions  ol 

in  i  nli  s." 

In  a  paper  read  before  the  Societ)  ol  Chemical  Im 
in   ihk-.'  (il.  mlts  .ii 

Mnii.it  urn  -it  aver)  large  number  of  Bamples  reprc- 

man)  il ol  different  kinds  of  eomtnei 

lling  attention  to  the  almosl  absolute 
mity  of  tho  French  oil  and  the  wide  variation  which 

■  in iparing  tin  rotator]  powers  "i  diffen  nl 

samples  of  the  American  oil,  thi    author  stated  thai  be  had 
been  Ii  >l  i"  think  ii  not  unlike!)  thai  the  low  dextro  rotator) 

.  turpi  ntine  is  due  "  t"  the  preaeni f  a 

icntinci  this  would  serve  t"  explain  the 

products     fr.un    d 

rystallinc  product  from  French  tin; 
i-  .ill  inn   urn!. .in.  ;  thai   from  American  turpentine  is   bul 
i  dlisntions  usuallj  oonsit 

to  l»    tin-  image  of  thai  from 
in  h  ml.  hut  althoogh  the  crystals  in  later  fi 
iiihn  ih.    same  mcltii  those  separated  al 

an  carl)  .».  r  ..i  the  I  i  whole 

i-  In"'  inntion  "I"  the  difl  is  •ii-."\.  n  •! 

"i  the  v  beautiful  turpen 

tine  ml  I  h    asuana. 

This  nil  app  I  he  oounti  i 

bul  n-  opl  ould  h. 

obtained  in  Id  form  .i   most  valuable 

'■ in'  ■  hi.  I    ..f    the    h  i 

no,  and 
•  I  nnh  Ihnl  n  nil,  the  'I  " 

in  the  Burmese  and   Vmcri 

like  the  I'n  ii.  h  oil  n  in  product. 

\\  In  -ii  the  !»••  >  "  ■  mm  powci 

"I  'I (illation  produi  I 

obtained  "i   much  !.>'wi   melting  point,  and  it  la  this  sub 
stance    which    i-    prem.Mil    in  uiiii\    in    the 

prodncl  from  "il  along  «>th  the  doxtro-rotaton 

hum   form,     Ih.-  melting  point  observed  in  tin  i  mc  of  Ihi 
ictions  ol  'hi'  producl  from   Vmcrican  turpentine  is 


a  matter  of  accident,  for  if  the  crystal  used  in  the  determi- 
nation be  not  specially  selected  from  the  mass,  ii  ma)  be 
either  ilu-  active  or  the  inactive  substance. 

As  the  relation  of  the  crystalline  oxidation  producl  to  the 
parent  hydrocarbon  cannot  yel  be  determined,  and  as  il  is 
mprobablc  that,  us  in  other  cases,  a  molecular  change 
has  attended  its  formation,  and  that  it  is  not  a  simple 
derivative  of  the  hydrocarbon,  the  author  suggests  that  in 
giving  it  a  name  t  us  one  or  both  of  it-  oxygen  atoms  possi  9a 
■  gnise  it-  discovery  bj  Sobrero,  ii 
be  termed  sobrerol. 

The  author  thinks  thai  sobrerol  is  only  obtainable  from 
the  terpenes  proper,  and  that,  according  us  an  oil  yields 
either  dextro-  or  kevo-sobrerol,  or  a  mixture  of  cithei 
modification,  with  the  inactive  form,  ii  is  to  be  regarded  us 
containing  one  or  other  "f  the  corresponding  terpenes,  or, 
as  in  the  case  of  American  turpentine,  a  mixture  of  the  two. 
In  other  words,  that  there  are  but  Ur<>  terpenes,  viz.,  those 
!■  presented  by  the  essential  components  of  the  French  and 
run  mesc  oils. 

Dealing  in  mind  thai  we  are  indebted  to  Berthelol  for  the 
first  systematic  gtudy  of  the  varieties  of  turpentine  oil,  ami 
thai  he  proposed  the  name  terebt  nthene  for  the  cbaractei  istio 
hydrocarbon  of  Bucfa  oils,  it  is  proposed  to  nun  the  t«" 
optical!)  different  varieties  dextro-terebenthene  and  ueeo- 
terebenil 

The  oil  which  Sobrero  obtaiucd   by  distilling  the  cry stal- 

lii xidation  product  with  acid  has  proved  to  be  identical 

with  the  isomcride  of  camphor  which   Wallach  and  i*tin 

"..I  ii\  thi    interaction  of  turpentine  and   nitrous  acid 

(Annalen,  153,  249),  which  the)  have  named  pino/.     b\ 

a  strict  adhcrenl   to  the  view  thai  the  of  termination  should 

be  reserved  for   bydrox)    derivatives   exhibiting   aloobi 

functions,  as  the  compound  docs   uol  appear  to  be  of  thi* 

class,  the   author  hu-  suggested  thai  it  Bhonld  be  named 

wbrerone,  to  indicate  it-  relationship  to  sobreroL     Having 

succeeded   in   re-converting   "pinol      into   the   crystalline 

oxidation  product,  i  '10H18(  >  .  Walla  ih  i  Annalen,  259,  318  ; 

this  Journal,  1890,  1117)  proposes  t"  name  the  latter  pinol 

hydrate.     This  name  is   considered  inappropriate,  for  the 

m  thai  it  is  desirable  to  restrict  the  term  hydrate,  as  fur 

possible,  tu  compounds   containing   Bo-called   water   "i 

tallisal 

The  ••  sobrerone  "  obtained  from  the  two  active  modifica- 
tions of  Bobrerol  i-  optical])  inactive,  and  when  rr verted 

into  sobrerol  by  vYallaoh's  method,  yields  the  inactive  form 
of  the  luii.  i 

The  proportion  of  crystalline  oxidation  producl  obtained 
i»  relatively  very  -mull,  tin-  greater  pun  of  the  turpentine 
being  converted  into  the  well  known  non-volatile  viscid  oil. 
Much   better   results   would   probablv    In-  obtained  if  the 
oxidation   were  effected   under  the  influence  of  a  tropical 
-mi.     A-    it   appeared   possible   that  the  viscid   oil   might 
n  some  -"in.  nil.  it    was  digested  with  dilute  sulphuric 
distilled;  a  considerable  amount  of  volatile 
oil   was  obtained,   bul    hitherto   all   attempts    i"    separata 
"  sobrerone  "  from   this  have  failed.     Notwithstanding  that 
the  greater  part  of  the  hydrocarbon  i-  converted  into  pro- 
ducts "tin  i  than  sobrerol,  as  dextro   and  kevo-terebenthene 
ipparentl)   oxidisable  al   the  Bame  late   under  similar 
conditions,  il   is   to   l"    supposed  thai    when   a  mixture  is 
oxidised  the  crystalline  producl   will  regularly   betra)    its 
i,  unless,  indeed,  pressure  have  n  perceptible  influence 
.hi  tin   i. iii  nl  oxidation,     i  In  oxidising  American  tui  pentine 

onall) .  thai  is  i"  sa) .  ii  when  the  oxidation 
•mi  for  some  time,  the  crystals  are  collected  and  tin 
unoxidisod  oil  i-  separated  b)  steam-distilling  and  re 
exposed  to  oxidation,  a  scries  of  products  i-  obtained,  the 
tir-i  of  which  has  u  higher  dextro  rotator)  power  than 
ii.-iii  fractions.  This  i-  exact!)  what  should  happen 
tin  ten  bonthene  be  the  cliicl  ■  onstituenl  of  American 
turpentine, 

Ii  appears  iiol  unlikcl)  that  sobrerol  inn)  occur  frc<|Ucntl)  | 
mthors,  however,  mil)  on  one  orrusion  met  an)  evidence 

nee.     In   lb urse  of  the  oxidation  of  so  called 

terebene  which  was  curried  out  several  year*  of  the 

uitho  tsion  to  distil   a  large  quantit)  of   Vmerican 

turpentine  whicl  hud  been  received  in  a  « lei    barrel      The 

most  volatile  portion  was  i  olh  t  t<  .1  separatel)  .  and  put  away 
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iu  a  blue  Winchester  quart,  in  a  dark  cellar ;  after  a  time  the 
sides  and  bottom  of  the  bottle  were  found  to  be  encrusted 
with  crystals,  which  were  collected  and  reerystalliscd  from 
alcohol.  ( Inly  a  very  few  grammes  of  the  crystals  were  thus 
obtained  from  10 gallons  of  turpentine.  This  substance  has 
proved  to  be  inactive  sobrerol,  chiefly  mixed  with  sonic 
dextro-sobrerol. 


t  'atnphor   Industry    in    Florida.       Pharmaceutical     Era, 
June  1,  1891s  Pharm.  J.  1891,  1153. 

The  possibilities  for  the  establishment  of  a  paying  industry 
in  the  line  of  camphor  production  in  the  Southern  States, 
notably  Florida,  are  very  promising.  Last  year  attention 
was  called  to  the  fact  thai  the  camphor  tree  can  be  profitably 
groWD  in  the  south,  and  at  the  recent  meeting  of  the  A.l'.A. 
further  statements  to  this  effect  were  made. 

Messrs.  A.  J.  Beach  and  Son  for  some  time  have  been 
experimenting  at  1'alatUa,  Flo.,  and  from  them  is  gathered 
some  interesting  information. 

For  the  growth  of  the  camphor  tree  the  preparation  of  the 
soil  is  very  easy  and  simple,  the  tree  growing  with  very 
little  care  after  first  starting.  All  timber  should  be  cut  and 
piled,  not  burned,  and  left  to  rot  on  the  ground.  The  soil 
is  thoroughly  grubbed  where  the  tree  i-  to  stand.  The  tree 
is  planted  and  carefully  staked  to  prevent  the  wind  from 
swaying  it  when  it  is  first  set  out.  For  three  or  four  years 
the  ground  should  be  carefully  worked  around  the  trees  and 
kept  clean,  the  growth  of  timber  being  kept  down  and 
grubbed  out,  but  after  this  time  the  tree  will  take  care  of 
itself. 

The  first  trimming  of  the  camphor  tree  is  to  a  sufficient 
height  for  the  body  of  the  tree  ;  after  that  thin  out  the  top 
and  shear  off'  the  outside  of  the  top,  as  the  young  wood  is 
the  most  productive  of  camphor 

The  extraction  of  the  gum  is  very  simple.  There  is  used 
for  the  purpose  a  still  consisting  of  an  iron  pot  holding 
about  five  pailfnls,  and  provided  with  a  wooden  cover  into 
which  is  fitted  a  one-inch  pipe  leading  to  the  condenser. 
The  top  of  the  kettle  and  cover  are  plastered  with  clay  to 
prevent  the  escape  of  camphor  vapour  during  the  process. 
From  the  kettle  the  pipe  turns  and  runs  horizontally  into  a 
wooden  trough  about  eight  feet  long,  and  then  turns  down 
and  discharges  into  a  tin  can  which  catches  any  water 
condensing  iu  the  pipe.  To  charge  the  still  the  cover  is 
removed  from  the  kettle,  which  is  then  filled  with  small 
limbs  and  leaves  of  the  camphor  tree.  A  few-  quarts  of 
water  are  then  added  to  keep  the  leaves  from  burning  (they 
burn  very  easily).  The  cover  i-  then  fitted  on  securely  and 
under  the  kettle  is  placed  a  very  small  fire,  and  the  pipe 
connected  with  the  pipe  in  the  trough,  which  is  kept  full  of 
cold  water  supplied  through  a  hose.  As  soon  as  the  water 
produces  the  least  steam,  the  camphor  volatilises,  passing 
over  very  rapidly.  As  it  leaves  the  still  it  follows  along 
until  it  comes  in  contact  with  the  cold  portion  of  the  con- 
denser where  it  condenses  and  sticks  to  the  inside  of  the 
pipe  in  the  shape  of  fine  crude  camphor.  The  condenser 
pipe  is  slanted  a  little  so  that  any  water  condensed  may  lie 
delivered  into  the  can.  Long  before  the  water  reaches 
boiling  point  the  camphor  is  nearly  all  volatilised,  but  the 
water  is  allowed  to  form  a  little  steam  that  all  the  camphor 
vapour  may  be  driven  into  the  condenser.  Every  portion  of 
the  still  must  he  securely  sealed  to  prevent  the  escape  of 
the  vapour. 

To  remove  the  gum  from  the  condenser  pipe  the  pipe  is 
removed  from  the  trough,  stood  upon  end,  ami  struck 
sharply  with  a  hammer,  when  the  gum  will  rattle  out  of  the 
lower  end. 

Messrs.  Beach  and  Son  have  carried  on  the  camphor 
industry  in  a  very  small  way  as  yet.  They  have  only  a  few- 
trees  which  are  too  small  to  cut  much  from.  Nearly  all  the 
wood  for  experimenting  has  been  obtained  from  other  places. 
All  the  trees,  except  what  were  imported,  were  provided  by 
the  Department  of  Agriculture  several  years  since,  and  con- 
sequently are  now  quite  large.  Other  experiments  are  to  be 
undertaken  as  fast  as  the  wood  can  be  procured.  The  yield, 
as  nearly  as  can  be  estimated  by  weighing  limbs  and  [eaves, 
is  almost  1  to  25.  that  is,  1  lb.  of  crude  gum  to  25  1b.  of 
limbs  and  leave-. 


Synthetic  Musk.     American  Druggist;  Chemist  and 
Druggist,  1891,  868. 

Experiments  by  Ungerer  with  artificial  musk  show  the 
effect  of  its  combiuatiou  with  such  other  substances  as 
are  used  in  the  manufacture  of  perfumes  and  toilet  soaps, 
since  these  combinations  furnish  a  more  reliable  test  of 
its  value  than  the  simple  method  prevailing  among  per- 
fumers of  judging  by  the  odour  given  by  blotting-paper 
moistened  with  a  solution  or  tincture.  Ungerer's  ex- 
periments thus  far  show  the  disappearance  of  the  odour  of 
synthetic  musk  in  the  presence  of  ben/.oated  tallow,  soap- 
stone,  chalk,  cacao-butter,  Peru  and  tolu  balsams,  and  all 
fatty  acids.  He  thinks  that  a  considerable  limitation  of  its 
usefulness  will  result  from  its  paralysing  influ  nee  upon  the 
olfactory  nerve  and  its  remarkable  tendency  to  assert  itself 
and  overpower  all  other  odours  and  destroy  their  combina- 
tions. It  has  an  unfortunate  disposition  to  stand  alone 
without  blending — or  "  marrying,"  as  perfumers  express  it 
with  others,  as  is  likewise  the  case  with  the  amorphous 
precipitate  called  Xeroline,  which  ha-  caused  it  to  be  a 
failure  iu  the  hands  of  perfumers.  Another  fact  noted  by 
Ungerer  is  the  absence  of  by-products.  In  the  case  of 
natural  musk,  the  odour  is  almost  inexhaustible,  and  the 
substance  not  only  yields  by  percolation  a  second  and  third 
tincture,  but  the  dried  residues  are  available  for  sachets, 
toilet  powders,  or  soaps.  Perfumers  have  come  to  depend 
largely  upon  this  valuable  property  of  natural  musk,  and 
look  to  if  a-  a  necessity  for  lucrative  manufacturing. 


PATENTS. 


1'lir   Manufacture  of  Salicylate    of  Phenyldimethylpyra- 
tolone.     II.  Liittke  and  L.  F.  Riedel,   Berlin,   Germany. 

Eng.  I'at.  10,  432,  July  5,  1890.      (',./. 

Si  [table  quantities  of  phenylhydrazine,  aceto-acetic  ester, 
methyl  salicylic  ester,  methyl  alcohol,  and  hydriodic  acid 
are  heated  in  a  digester  to  160° — 180  C.  for  10— 12  hour-. 
corresponding  to  a  pressure  of  9 — 15  atmospheres.  The 
resulting  thick  brownish  mass  i-  washed  with  petroleum 
ether,  to  remove  the  excessof  methyl  salicylate,  the  methyl 
alcohol  distilled  off,  the  residue  left  to  crystallise,  and 
purified  by  recrystallisation  from  alcohol.  The  salicylate 
forms  hexagonal  table-  having  the  composition — 

CnH,  N.o.i  ,11, .OH. co. OH 

It  is  readily  soluble  in  alcohol,  benzene,  and  acetone,  less  so 
in  ether,  and  very  sparingly  soluble  in  water.  It  melts  at 
91  -5  ( '.,  and  is  decomposed  by  sulphuric  acid  with  separa- 
tion of  salicylic  acid,  and  by  caustic  soda  with  the  separation 
of  pheiiyldiinethylpyrazolone.  The  yield  of  the  new  pro- 
duct amounts  to  95  per  cent,  of  the  theoretical  quantity. 
The  hydriodic  acid  used  in  the  preparation  can  lie  replaced 
by  other  halogen  hydiacids.  The  salicylate  can  also  be 
obtained  directly  from  salicylic  acid  and  phenyldimethy] 
pyrazolone  by  melting  the  two  bodies  together  in  presence  of 
water.  It  possesses  considerable  antiseptic  and  preservative 
qualities,  and  is  called  "  Sal i pyrin." — ('.  A.  K. 


Improvements  relating  to  the  Preparation  of  Hydrochlorides, 
Hydrobromides,  or   Uydriodides  of  Peptone  and   DtoiU, 

Salts   thereof.     R.  Lake,  London.     From  Kalle  and   Co., 
Biebrich, Germany.     Eng.  Pat.  11,189,  July  17.  lS'.io.  6d. 

Tiik  hydrochlorides,  hydrobromides,  and  hydriodides  of 
peptones  are  prepared  by  treating  ordinary  peptones  or 
albuminoid  substances  like  gelatin,  albumen,  casein,  and 
scrum  with  hydrochloric,  hydrobromie,  or  hydriodic  acid 
on  the  water-hath  until  the  product  is  almost  perfectly 
soluble  in  alcohol.  The  product  of  the  reaction  is  then 
extracted  with  alcohol  and  the  solution  obtained  evaporated 
to  dryness  in  vacuo.  The  hydrochloride  of  gelatin  thus 
prepared  contains  11 — 12  per  cent,  of  HC1,  and  by  longer 
treatment  of  the  gelatin  with  acid,  a  product  is  got  almost 
perfectly  soluble  in  alcohol  and  containing  15  per  cent,  of 
11(1.  Albumen,  after  treatment  with  acid,  when  the  mixture 
quickly   assumes  an  intense  violet    or  black   colour,  due  to 
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■    .11  ..f  the  oxygen  •  •!  tbe  -"r.  is  diluted  »itli  wan-run. I 

lead,  filtered,  the  lead  in  the 

...1  b)  means  of  sulphuretted  hydrogen,  and  tbe 

resulting  solution  i  to  dryness,  the  residue  taken 

up   with   alcohol   and   1 1 v •  !<■  ■  d,  •""'   the   solvent 

reroorcd   ai    in   I  ■'>"■     '"   preparing    the 

hjdrio  bumen   peptones  the  treatment  with  lead 

omitti  -1 

1 1„-    products    Mm-    obtained   from    the   different    raw 

l-  have  thi    same  properties  and   almost  the  same 

position      The   aqueous    solutions   of    the    salts    when 

i . \  phospbo  molybdic  acid,  and  the  precipitate 

decomposed  b)  baryta,  yield  the  free  pept »,  identical  in 

ith  the   peptones  obtained  by  1 1 ■ 


Improvements  m  Packages  for  the  Packing  or  Putting-up 
of  Chloride  of  Limcl  Carbonate  of  Ammonia,  and  other 
Volatile  umi  Deliquescent  Substances.  T.  Needham, 
Huddersfield.    Eng.  Pat.  19,121,  November  25,  1890.    i<l 


,  \.  t\  ' 


artificial 
albuminoid    and    pepsin    substanci  B.     These 
oducti  when   treated   with   halogen  ;<<-i,i- 
vi,  M    '  •-   insoluble    in   alcohol,   which   become 

soluble  when  the  trcal it  with  the  acids   is  prolonged  for 

tome  hours.     The  cold  aqu s  solutions  of  the  salts  give 

iction,  and  are  precipitated  by  phospho-molybdic 
,.  id,  photpho-tungstic  acid,  and  by  mercuric  potassium 
iodide.     They    ur,    nol    precipitated   b)    tannic  acid,  by   n 

il   aq 'I-   solution  of  ammonium   sulphate,  or 

Inssium    fcrrocyanide    and    acetic    acid.      Mercuric 

■  iil le   precipitates  the   hjdriodide I)  yielding  reddish 

relloa  1m.,|i.-,  very  insoluble  in  alcohol  and  in  water. 

IL,-  pnleul  als vers  methods  for  the  preparation   ..i 

double  -.ill-  "i  the  hydrochlorides  of  peptones  with  mercuric 

and  ferric  chlorides.      I" 'rcuric  chloride  double  nails 

an    described,  one  i InM,-  in  alcohol  and  containing  50 

i,i.  ol    mercuric  chloride,  and  the  otbei   soluble   in 
alcohol  and  containing  35     15  pel  cent  ol  mercuric  chloride. 
The   double    ferric   chloride   forms   yellowish    hygr. 
scales  readil)  soluble  both  in  watci  and  iu  alcohol.     All  ili<- 
itended  foi  mi-diciual  purposes,     '      \    l\ . 


/  ,„    tit.    Manufactun    <>t    Phenuldimethgl~ 

pyruzolom       I  ind     I.      I      ttiedel,    Berlin, 

i,,  in  Eng    Pal    l  I  BOS,  Jul)  28,  1890      6a". 

Bt'tTADLR  quantities  of  phenylhydrazine, 

methyl  sulphonate,  sodium   iodide,  byd 
ethyl  alcohol  are   heated   togethei    in  a  digestei    foi 

i -   ,i  160      185   '    ,  c ponding  lo  a  pressun 

IS  atmospheres,     Phi    phenylhydrazine  and  aceto 

.-i.i    i.  .i.i   to    form   phcnylmethylpyrazolone 

with  elimination  ol  a  molecuh  ol  watei  .nut  a  molecule  ol 

whilst  the  sodium  methyl  sulphonate  and   Bodium 

i<>  i< .mi  methyl  iodide  and  sodium  sulphate 

I  hi     bydriod  the   latter   reaction ;  the 

methyl  alcohol  added  to  the  mixture  serves  as  d  diluent 

only      Thi  methyl  iodide  then  acts  upon  the  phenyimelhyl- 

to   i i  ili,    I'lu  n%  1,1 ttbylpyrazolone,  which 

irated  from  its   bydriodide   b)  means  ol   caustic  soda 
and    'I  cd    with    chloroform.     The    chloroform 

nolution  i-  concentrated  and  treated  with  petroleum  ether 
when  the  pheiiyldimelhylpyrnzolonu  separates  in  crystals 
which  illisBtion  from  toluene,  acetone, 

i  I  in  ili>-  proci  --  can  be  quanti 

i., in.  I  odiu lidc.      IIm    sodium  methyl 

sulphonate  ma)    be  substituted   b)    <>ilp  ol   methyl 

sulphonic    acid,   the    sodium   iodide  b)   othei 

ii  .1   the   hyd  icid   l-\  otln  i    I.  dogi  n  h)  dracids, 

AI-..   •  thyl  all  ohol    m  I  .,i   mi  thj  I 

alcohol  .i-  the  diluting  liquid. 

III.    i  i)    l"    furthei   Iil... I  bi    omitting  the 

sodiam  i  proporl i  hi 

...  i.i.  « Ii.  ii   ih,  l.iii,  i  i -   methyl  iodidi    and  acid  sodi 

■ulpbat*    "iili    il I  in  in    methyl    sulphonate      Methyl 

iodide    and    phcuylmethylpi  l     .,-    above 

ft. .in    phenylhydrazine   and  r)    yield    the 

dimethyl  compound   and  ite   bydrio<lii    acid,  whilst 

il..    u.i.l    -...tiuin   sulphati    acts  upon  the  pben) ldimethyl 
,t  tli,-  i,  i •  i | ■  *  i  ituri    <  mplui  -I    in  tin    reai  lion  lo 
.  sulphati    <>t   Hi-   '■  i  •  logetliei    with  normal  sodium 
sulphati       I  hi    frei  ba  iti  .1   from  ■ 

tli.-  i.  .i.  lion  in  tin-  manm  r  U  V.  A.  K 


See  "lull  r  VII..  y 


I    If  ethod  of  Utilising  Waste  Chips  and  Ihist  of  Rhubarb 
Boot.     \..  Ii.irilu.lt'.'  New    JTork,  I'.S.A.     Kng.  Pal 
March  13,  1891.     In*. 

'I'm  -nun, I  chips  and  sawings  produced  in  the  cuttiug  ol 
rhubarb  root  an  ground  or  granulated,  moistened,  then 
treated  with  gum  arabic  "i  other  suitable  adhesive  material, 
and  the  whole  thoroughly  mixed.  The  mass  while  -till  in  ■ 
moist  state  is  then  pressed  and  moulded  into  the  desired 
shapes,  or  may  be  spread  and  rolled  onl  into  a  -lu-t-t  and 
ilii-  when  dried,  cut  up.  The  product  thus  obtained  is 
hardly  i"  1"-  distinguished  from  the  ordinary  Bolid  root  ;  the 
above  treatment  does  not  impair  the  medicinal  qualities  of 
tli.  rhubarb  in  any  way,  and  when  thus  prepared  ii  will 
keep  in  an)  climate  and  i-  n..i  subject  to  the  rat 
I      A.  K. 


Improvements  in  Methods  foi  (he  llecoverg  and  Utilisation 
oj  certain  I  aporised  Solvents.  J.  li.  IVhiting,  New 
York,  and  W.  A.  Lawrence,  Waterville,  I  S  \  Bog. 
Pat.  6405,  April  1  Ith,  1891.     id. 

This  i-  an  improvement  on  a  previous  patent  i  1  S.A.  Pat. 
170,424  "l  1875)  and  refers  to  the  recover)  ..I  that  portion 
of  iln-  Rolvcnl  u-,-. I  in  iln-  extraction  <>t  bops  which  remains, 
behind   in  tin-  extractor,  mechanically    entangled  with  the. 

ind  w I)  fibre  and  which  i-  not   removed  with  the 

tint--  ,-i  the  extract  when  the  latter  is  drawn  off.      \  Bpecial 

sti  m   pipi    and  exit   tube,  the  latter  connected  with  ■  i 

denser,  are  attached  to  the  lowei  pari  >>!  the  extractor,  and 
.in,  i  the  extract  has  been  run  , .11.  tin-  |ii|„-  leading  to  this 
extra  exit  tube  ■-  opened  when  a  portion  .-i  tli.  residual 
-.-Iv.-iit  passes,  by  virtue  "t  it-  own  pressure,  to  tin- 
condenser.  Superheated  Bteam  i-  then  admitted  into  the 
extractor,  when  the  remainder  >.t   the  solvenl   i-  completely 

removed  and  condensed.     Thi ndensed  liquid,  consisting 

of  -..lv.  ni  and  water  i-   collected    in   ■   Buitable  cylinder, 

provided  with  an  overflow  pipe  leading  tun  -.-■■ I  cylindei 

whereb)  the  specifically  lighter  solvenl  i»  run  oft*  an. I  the 
water  lefl  behind.  Suitable  arrangements  are  made  fur  the 
complete  condensation  "t  an)  escaping  vapours  "t  the 
solvent     A  sketch  ..f  tin-  apparatus  i-  given. — < '.  A.  K. 


XXI.-PHOTOGRAPHIC  MATERIALS 
PROCESSES. 


AND 


'         i  /    .Iti  on   Silver  Chloride,     li.   Hitchcock, 

\tn.  i   '  hi  in  .1   13,  87  I     877. 

Previous   experiments   bj    the   author  have   shown   thai 

•••   light   ma)   cause  a  I t    '■  0  pei   cent  of 

thi    chlorine,  and  although  thi    present  results  show  a  loss 
•  ni..  it   i-  doubtful  whi  iln  i  tlii-  represt  nte  the 

total  effect,  a-  the  iim-iiL-.it was  interrupted  bel its 

conclusion. 

\  number  of  films  ..f  silver  chloride   were  prepared  l>y 
allow  i ml-   thi    freshly    precipitated  substance  t.>  deposit   on 

iassi  -  in  :,  .Ink  room,  oud  afti  i  10  days 

wa>himr  them  b)  decantation,  The  plates  wen  then  .lii.-.l 
,ii.|  weighed  and  exposed  to  sunlight  under  glass  foi  abonl 
-ix  months,  during  which  time  the)  were  weighed  aj 
in t.  rvals,  .it,. I  were  found  to  be  constant!)  losing  weight 
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Three  films  were  found  to  weigh  before  exposure  (nett) 
0-02386,  0-02821,  and  0-03981  respectively,  and  during 
exposure  lost  as  follows  : — 


1  .1  ITS. 


G  days. 


13  days. 


5  months,   i  61  months. 

I 


o-ootso 

0*00637 

0- 00700 

0"00758 

O'OOSSl 

o-flows 

0-00830 

0-001373 

0-00770 

0-00822 

ll'lllllll 

11(111373 

0-00033 

0-00874 

0-00029 

The  average  loss  being  8 '57  per  cent,  of  the  silver  chloride 
used. 

With  regard  to  the  constitution  of  the  altered  substance, 
preliminary  experiments  show  that  warm  dilute  nitric  acid 
dissolves  from  it,  an  amount  of  silver  corresponding  to  the 
chlorine  set  free,  the  well-darkened  chloride  containing  '22*5 
per  cent,  of  soluble  silver — rather  less  than  one-third  of  the 
metal  present  iu  the  unaltered  salt.  The  various  dims 
prepared  as  above  pave  a  total  loss  in  weight  of  0-01393, 
and  in  their  nitric  acid  solution  silver  was  present  in  amount 
equal  to  0*01382  of  chlorine,  thus  seeming  to  prove  that  the 
action  of  light  is  merely  to  separate  the  chloride  into  its 
constituents.  While  the  altered  substance  is  in  all  probability 
only  a  mixture  of  silver  and  silver  chloride,  its  composition 
approximates  to  the  formula  (AgCl);Ag. — F.  H.  L. 


The  Bisulphite  Compounds  of  Alizarin  Blue  and  Cocrulin 
as  Sensitisers  for  Rays  of  Low  Refrangibility.  (i.  Iliggs. 
Proc.  Royal  Soc.  1891,  49,  345—346. 
Ai  i/u:iN  blue  S  possesses  in  a  high  degree  sensitising 
properties  for  rays  throughout  the  region  comprised  between 
\  6,200  and  8,000  and  it  does  not,  like  Cyanine,  lower  the 
sensitiveness  to  the  violet  and  ultra  violet.  Plates  immersed 
in  a  1  :  10,000  solution  of  the  dye  and  a  1  per  cent,  solution 
of  ammonia  give  the  most  perfect  results  the  day  after 
preparation,  but  they  deteriorate  rapidly  unless  kept  perfectly 
dry.  Well  defined  lines  were  thus  photographed  in  the 
region  of  the  great  A  of  the  second  order  of  the  spectrum, 
many  of  which  were  previously  not  known  to  exist. 
Coerulin  S  gives  almost  identical  results. 

I-t  is,  however,  necessary  that  the  dyes  used  for  this 
purpose  should  be  quite  free  from  the  minute  crystal lisable 
impurities  with  which  the  commercial  products  are  in  both 
cases  contaminated.  One  of  the  processes  employed  to 
prepare  pure  Alizarin  blue  S  was  to  treat  Alizarin  blue  paste 
with  a  saturated  solution  of  sodium  bisulphite  and  water  and 
allow  the  mixture  to  stand  in  a  well-stoppered  vessel  for 
5  — 6  weeks,  the  whole  being  shaken  daily  except  for  the 
last  S  or  It)  days.  The  tillered  solution  is  then  treated  with 
alcohol  to  precipitate  the  excess  of  sodium  bisulphite  and 
water  and  sodium  chloride  added.  After  7  or  8  days  the 
dye  is  deposited  in  a  crystalline  form  together  with  calcium 
sulphite,  which  latter  can,  owing  to  its  insolubility,  be 
removed  by  rcdissolving  and  filtering  when  any  unchanged 
Alizarin  blue  is  also  left  behind.  The  final  purification  is 
effected  from  alcohol  containing  a  small  percentage  of  water. 
The  crystals  obtained  are  of  a  deep  red  colour;  dilute 
solutions  are  pale  sherry  coloured  and  change  successively 
on  addition  of  ammonia  to  green,  magenta,  purple,  and 
finally  to  blue.  The  absorption  spectrum  of  this  blue 
solution  is  strongest  in  the  least  refrangible  end  of  the 
spectrum  and  appears  to  extend  into  the  infra-red  region. 
Coerulin  S  was  prepared  on  similar  lines ;  the  pure  substance 
is  almost  white.  Its  aqueous  solution  passes  rapidly  from  pale 
yellow  to  bright  green  ;  a  trace  of  ammonia  produces  an 
olive-green  colour. —  C.  A.  K. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

PATENT. 

Improvement  in  the  Manufacture  of  Nitrate  of  Ammonium 
anil  of  Resulting  By-products.  C.  A.  Burghardt, 
Manchester.     Kng.  Pat.  544-2,  April  In,  1890.     6</. 

See  under  VII.,  page  640. 


XXIII -ANALYTICAL  CHEMISTKY. 

APPARATUS. 

Determination     of    the     Specific     Gravity    of    Viscous 
Substances.     C.  Scheibler.     Ber.  24,  357—358. 

A  method  for  determining  the  specific  gravity  of  viscous 
substances  has  recently  been  described  by  .1.  W.  Bruhl 
(Ber.  24,  182),  but  tin-  author  points  out  that  12  years 
ago  he  described  a  method  for  determining  the  specific 
gravity  of  beetroot  molasses— an  extremely  viscous  sub- 
stance — at  a  meeting  of  the  Verein  fiir  die  Riibenzucker 
Industrie^  which  is  simpler  and  more  accurate  than  that  of 
lit  t.1,1. 

The  apparatus  consists  of  a  pipette  having  glass  taps  at 
each  end,  to  which  glass  tubes  are  fitted  by  grinding.  The 
capacity  is  determined  by  tilling  the  pipette — including  the 
holes  of  I  lie  taps — with  water  at  any  given  temperature,  and 
weighing,  and  the  actual  determination  i-  then  made  as 
follows:  —  When  both  tubes  have  been  adjusted,  the 
substance  is  sucked  up  into  the  pipette  until  it  is  beyond 
the  upper  tap  ;  the  lower  tap  is  then  closed  and  its 
tube  removed.  The  apparatus  and  its  contents  arc  then 
brought  to  the  required  temperature  by  immersing  in  water, 
after  which  the  upper  tap  is  closed,  and  the  other  tube 
detached  :  any  of  the  substance  adhering  to  the  two  short 
tubes  beyond  the  taps  is  removed  with  water  or  alcohol 
according  to  its  nature,  and  the  apparatus  is  dried  and 
weighed.  The  apparatus  may  be  used  for  determining  the 
specific  gravity  of  all  liquids,  and  it  possesses  the  advantage 
that  the  determination  may  he  made  at  any  temperature  j 
it  may  be  of  any  desired  size. — A.  II.  L. 


Roiling  Point  Determinations  with  small  Quantities  of 
Material.     A.  Schleiermacher.     Her.  24,  945 — 947. 

Tiik  substance  is  introduced  into  the  closed  limb  of  a 
I'-tubc,  which  is  then  sufficiently  filled  with  mercury  to  pre- 
vent ingress  of  air  into  the  closed  portion.  The  whole  is 
exposed  along  with  a  thermometer  in  a  suitable  bath,  and 
the  temperature  read  off  as  soon  as  the  mercury  columu 
is  the  same  height  iu  both  limbs.  The  reading  corrected 
for  pressure  is  the  boiling  point  required. 

Tlie  U-tube  is  constructed,  rendered  free  from  air  and 
charged  with  substauce  in  the  following  manner: — A  piece 
of  tubing  G — 8  mm.  in  diameter  and  50  cm.  long,  is  drawn 
out  to  a  moderate  capillary  at  one  end,  and  this  capillary 
at  its  junction  with  the  main  tube  is  again  drawn  out  to  a 
hair-like  capillary  50  mm.  long,  and  the  wider  portion  is 
cut  off  so  as  to  leave  only  a  small  piece;  the  tube  is  then 
beut,  making  the  open  end  twice  as  long  a-  the  closed  one, 
and  allowing  the  tube  to  contract  to  half  its  diamtter  at 
the  bend.  The  substance  is  then  introduced,  poured  in  if 
a  liquid,  shaken  and  transferred  to  the  closed  limb  if  a 
powder,  and  mercury  is  admitted  so  as  to  till  the  tube 
within  2  cm.  of  the  closed  end  ;  heat  is  then  applied  to  the 
closed  limb  with  the  object  firstly  of  melting  a  solid  sub- 
stance to  enable  it  to  collect  on  top  of  the  mercury,  and 
secondly  of  causing  the  substance  to  boil  slightly  iu  order 
to  drive  out  any  air.  Mercury  is  now  poured  into  the  open 
limb  so  as  to  cause  the  liquid  or  melted  solid  to  rise 
through  the  narrow  capillary  into  the  piece  of  the  wider 
capillary   at   the  top,  the  narrow   capillary  is   then   fused 
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the  mercury  above  the 
-   poured  t""ii  the  open  limb  and  the  appai 

l  be  -mall  quantitj   of   gas   h  fl  01 
I  bj    fusing   op  ili'    capillary   -•>   far  from  being 

.1.-1  n Dial  ui  useful  in  accelerating  boiling  and  preventing 

lent.     I1   A    I.. 


/  \  ORG  IN/'     '  ///   HJS  < ••/.'>'.— 
Ql    I  \  ///'  I  77  1  /•:. 

\         i  .    for  Mi   I'olumelric  Estimation  of  Carbonic 

i  ..((  'ombined.      <l.     Lungi 

I.    Marchlcwski.     ZeiU.  f.  angew.  <  licm.  1891,229 
fin  .,  ,  ,  ii„-  varioui  methods  which    have  been 

pn>| ,1  i..r  ili,-  estimation   of  carbonic   anhydride,  ami 

it  thai  «  hile i'-  an-  in  themselvi  -  too  complex  and 

technical  purposes,  others  arc  not  sufficiently 
ti  in  their  original  forms,  and  onlj  become  bo  when 

rendered  iplicatcd  a-  in  exclude   them   from   these 

III,-   method  i"   I"-  described   may    !>•    employed    for   the 
estimation  of  both   !ar>_'i-  and   small  quantities,  ami  is  in 

'■ 


I'll tc  Hi  1 1  iimimi  i  Vein. 


some  respects  similar  to  that  of  Petterson  (this  Journal, 
:  ,  but   much  simpler,  temperature  and  pressure 

.Dun-  being  unnecessary,  a  single  boiling  sufficient 
and  the  number  of  readings  reduced  to  two  instead  of  -i\ 
qrcighl ;  their  concomitant  errors  are  thus  partially  annulled. 
Kig.  l  represents  the  apparatus  one-ninth  the  actual  size,  and 
the  decomposition  thi-K  A  i-  shown  al-<>  in  Fig,  -,  one  quarter 
lual  Bize;  for  the  analysis  of  solid  substances  it  should 
not  exceed  a  capacity  ol  30  cc.,  but  for  the  determination 
of  carbonic  anhydride  in  solution  or  of  carbon  in  iron, 
maj  be  larger  and  fitted  with  a  condenser.  It  has  a 
side  tube  a  provided  with  n  glass  stop-cock  6  terminating 
in  a  funnel  c;  its  neck  is  Is  cm.  wide,  and  is  fitted  with  a 
well-ground  hollow  stopper  drawn   out   to  a  capillary  tabe 

m  in  length,  benl  at  a  right  angle,  and  leading  to  tin- 
small  side  tnbe  e  (Fig.  I)  of  a  gas  volumeter  on  Lunge's 
principle  (this  Journal,  1890,  547).  The  apparatus  maj 
be  employed  with  slight  modification  for  measuring  other 

..  Km  when  used  exclusively  for  the  estimation  of 
carbonic  anhydride  as  required  in  tin-  cement  or  sugar 
industries,  it  i-  best  constructed  a-  Bhown  in  tin-  figure,  The 
top  portion  of  ili,-  measuring  tube  H  is  a  bulb  of  lot*  oe 
capacity,  ami  i-  fitted  with  a  Friedrich's  stop-cook  im- 
mediately under  which  i-  the  100  division,  the  calibration 
being   continued    to    150   down    tin'    cylindrical    tube    in 

,li\  i-ion-  of  ol    CC.      The    slop-cork   /'  ninuniiatrs  w  ith 

ili,-  capillary  tubes  e  ami,/  which  run  at  a  right  angle  to 
one  another!  g  i-  connected  by  rubber  tubing  to  anothei 
capillary  tube  provided  with  a  stop-cock  A.  ami  commu- 
nicating with  tin-  i  irsat  tu In-  E  which  is  filled  with  l : :t  soda- 
lye,  and  has  a  soda-lime  tube  i  on  the  open  end)  all  the 
rubber  joints  are  wired.  <'  is  tin-  reduction  tube  which 
terminates  in  a  fused  capillary!  and  D  the  pressure  tnbe; 
the  latter  Bhould  ho  3-S  cm,  wide,  ami  both  an-  supported 
l,\  ili.-  forked  .lamp  (shown  in  the  figure).  In  adjusting 
th.-  apparatus  it  is  necessary  to  observe  tin-  temperature 
and  pressure  (for  whichil  scrvesas  it-* own  barometer)  once 
t,,i  all,  an  follows:-  -Thcgus is  expelled  from  Bb]  raising  1'. 
the  stop  eocl    (   i-    then  closed,  ami   l»   lowered  until  the 

distant I  its  rcury  level  i-  ovei   760  mm,  limn/,  when 

;1  partial  vacuum  "ill  '"■  formed  in  th.-  top  portion  of  B 
ili  -h., ul, I  be  I. ">.ri. I  sufficiently  thai  the  mercurj  sinks 
1 1,  l.,w  the  bulb  in  B) ;  I  •  i-  then  made  fast  ami  the  distance 
in  millimetres  between  the  two  mercury  levels  in  II  ami  H 
ed.  l  nun.  i-  deducted  from  tin-  for  the  tension 
ol  mercurj  vapoui  at  temperatures  under  12  C,  -  nun. 
foi  13       19  ,  and  :'•  mm.  foi  20      ■_'.'•  .  ami  this,  thi  pressure 

in  millimetres  is  de ninated  6.     The  -par,    which  100  ee, 

,,i  ,h\  aii  would  occupy  un. 1. 1  these  conditions  i-  then 
calculated  b]  tin-  formula 

100.(273.  i  I 

•j;:i.i 

in  which/"  is  the  tension  of  aqueous  vapour  which  maj  be 
taken  approximately   as  (/  - -')  for  temperatures  between 

oi.l  •_'.'.  ,  thus 

I  HO.  (878  (  0  780 

jt:i  i ',     i  i  2  i 

I  he  -top  cocky* is  m  \i  opened,  the  mercury  in  ( '  adjusted 
to  that  division  corresponding  with  this  calculated  volume, 
tin-  columns  in  Band  I'  being  brought  to  the  same  height : 
a  drop  ol  watci  to  saturate  the  air  with  moisture  is  then 
introduced  into  C,  the  capillar]  carefull]  sealed  with  a 
-pint  flame,  ami  afti  i  ascertaining  that  the  enclosed  volume 
oi  air  ha-  remained  constant,  the  apparatus  i-  ready  for 
use, 

\   blank  experiment  i-  then  made  as  follows :     0 
ol  fine  aluminium  oi    "on  wo,,  i-  introduced  into  \  ;  B  i- 
fllled   with    in,  i .  1 1 1 \    bj    raising    I),  ami   is   made  to  eom 

■until,  atr  with   A   by  th.-  -top k/*,  6  being  closed;  D  is 

then  lowered,  the  stop  cock  /*  opened,  an,  I  It  again  raised  BO 
thai  the  air  in  I:  i-  .  \p.  II,  ,l  through  K  :  aftei  thi-  has  been 
done  in  all  three  times  th.-  apparatus  i-  considered 
sufficient!]  exhausted.  Sufficient  pur.-  hydrochloric  acid, 
diluted  with  four  times  it-  volume  of  boiled  water,  i- 
introduccd  bj  .  into  A  until  il  i-  three-quarters  full:  it  is 
th-  i  !>■<!  when  a  brisk  stream  of  hydrogen  gas  i- 
cvolvcd,  can  being  taken  thai  the  pressure  tube  l>  ha-  been 
ntl]  low,  n. I       When   the   wire   is  .li--.,|v,.l  ami  tin- 
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liquid  has  become  clear,  sufficient  acid  is  run  into  A  until  it 
reaches  the  neck  of  the  capillary  J,  and  the  stop-cock  / 
is  closed.  The  three  tubes  are  adjusted  to  the  same 
level,  the  mercury  in  C  standing  at  the  100  division,  and 
allowed  to  remain  for  10  minutes  to  equalise  their  tempera- 
tures. During  this  the  soda-lye  is  forced  by  blowing 
through  i  as  far  as  the  stop-cock  h,  which  is  then  closed. 
A  is  now  detached  from  the  hollow  stopper,  washed  free 
from  arid,  and  prepared  for  the  actual  estimation.  After 
adjusting,  if  necessary,  the  levels  of  the  tubes,  the  volume 
indicated  by  B  is  read  off  ;  the  cock  /is  now  turned  so  that 
li  communicates  with  g  and  h  is  opened ;  D  is  then  raised, 
the  gas  driven  from  B  into  E,  and  again  lowered  ;  this  is 
repeated  several  times.  Finally  the  soda-lye  is  blown  up  as 
far  as  h,  which  is  closed,  and  the  tuhes  again  brought  to  the 
same  level,  C  standing  at  the  100  division.  If  the  apparatus 
is  quite  perfect  the  reading  indicated  by  1!  should  be  the 
same  before  and  after  the  treatment  with  soila-lve.  An 
error,  so  small  that  it  is  without  influence  on  the  result,  is 
caused  by  the  neglect  of  compressing  the  air  contained  in 
the  capillary  g  to  the  standard  condition  before  the  gas  is 
treated  witli  soda-lye. 

In  the  actual  determination  the  gas  is  driven  completely 
out  of  B  by  raising  D,  a  weighed  portion  of  the  Bubstance  is 
introduced  into  A,  together  with  sufficient  aluminium  wire 
(say  0  08  grm.,  0'2  mm.  in  thickness),  that  just  over  100  cc. 
of  hydrogen  are  evolved.  The  stopper  is  placed  in  A,  B  is 
exhausted  as  described  above,  a  little  acid  (sufficient  for  the 
decomposition  of  the  carbonate),  is  introduced  into  A,  ami 
it  is  gently  warmed  with  a  spirit  lamp  for  two  minutes  ; 
after  repeating  the  addition  of  acid  three  times  more, 
enough  is  added  to  dissolve  the  aluminium,  gentle  wanning 
being  continued  until  the  solution  is  quite  clear,  after  which 
acid  is  run  in  until  it  reaches  the  capillary  d,  or  better 
almost  to  the  stop-cock  /",  and  the  remainder  of  the 
operation  is  conducted  as  in  the  blank  experiment.  The 
difference  between  the  readings  before  and  after  treatment 
with  soda-lye,  gives  the  volume  of  carbonic  anhydride  n  at 
0'  and  700  mm.,  and  when  g  grins,  of  substance  are  taken 
the  weight  per  cent,  is  found  by  the  following  formula  :  — 

/;     ■    111!'!.', 
.'/ 

I  toe  experiment  occupies  15 — 20  minutes,  but  during  this 
time  a  fresh  portion  of  substance  can  be  weighed  for 
another  determination.  The  authors  give  a  number  of 
examples  which  show  that  the  method  gives  good  results. 

—A.  B.  1.. 


On  some  Constants  of  Ammonia.      II.  von  Strombeck. 
Reprint  from  J.Franklin  Inst.  1890  and  1801. 

See  under  VH.,pugt  G:>7. 


gently  over  the  free  flame  so  as  to  drive  off  the  ammonium 
salts.  The  residue  thus  obtained  is  taken  up  with  water,  a 
few  drops  of  hydrochloric  acid  added,  the  solution  filtered 
and  precipitated  with  sodium  carbonate. 

Two    analyses    are    given    in  which  the  accuracy  of  the 
separation  is  satisfactorily  shown.— C.  A.  K. 


Detection  of  Mercury  in  Poisoning  Cases.     M.  T.  Lecco. 
Ber.  24,  928—9g9. 

The  author  calls  attention  to  the  fact  that  mercury  is  not 
readily  dissolved  by  hydrochloric  acid  and  potassium 
chlorate,  and  therefore  when  mixed  with  organic  matter,  as 
in  the  stomach  in  poisoning  cases,  the  digestion  with  warm 
hydrochloric  acid  and  potassium  chlorate  should  be  con- 
tinued, with  frequent  shaking,  for  some  hours  after  the 
organic  matter  has  been  oxidised,  otherwise  any  mercury 
present  would  not  all  pass  into  solution,  and  not  only 
could  not  the  quantity  present  lie  determined  but  it  might 
even  escape  detection  altogether. — D.  A.  L. 


ORGANIC  CHEMISTRY.—  QUALITA TIVE. 

Reaction  of  Dinitro-derivatives.   J.  V.  Janorsky.    Her.  24 
971—972. 

When  1  0  per  cent,  aqueous  potash  is  added  drop  by  drop  to 
a  solution  of  a  dinitro-derivative  in  pure  acetone,  ami  the 
whole  shaken  and  allowed  to  stand,  a  characteristic  coloura- 
tion develops,  which  is  not  yielded  by  mononitro-dei  ivntives, 
and  therefore  serves  for  the  detection  of  dinitro-derivatives 
in  their  presence.  Under  the  stated  conditions,  meta- 
dinitroben/.ene  gives  a  red-violet  solution  which  attains  the 
depth  and  appearance  of  permanganate,  and  is  changed  to 
dark  red  by  acetic,  and  yellow  by  hydrochloric  acid ;  potash 
does  not  restore  original  colouration  but  produces  a  dark 
red  solution. 

Diuitro toluene  (1,  2 — I  meta)  gives  a  blue  solution 
turning  triolet-red  with  acetic  acid,  a-dinitronaphthalene 
gives  a  bluish-red  solution,  changed  to  eosin  red  by  acetic 
acid,  but  completely  restored  by  potash.  Experiments  are 
in  progress  to  elucidate  the  cause  of  these  reactions. 

— D.  A.  I.. 


Xtir  Method  for  lite  Quantitative  Separation  of  Zinc  and 

Manganese.      P.    Jannaseh     ami      ,T.    F.      MeGregorv. 
J.  Prakt.  Chem.  1891,  43,  1"-  -406. 

The  authors  avail  themselves  of  the  fact  that  manganese  is 
completely  precipitated  by  hydrogen  peroxide  from  alkaline 
solution  as  hydrated  peroxide,  in  order  to  separate  this 
metal  from  zinc.  The  solution  containing  the  mixed  salts  is 
acidified  with  dilute  hydrochloric  acid,  at  least  100  ee.  of  a 
15 — 20  per  cent,  of  ammonium  chloride  solution  added,  anil 
then  GO  — 100  cc.  of  ammonium  hydrate  (cone.'),  so  that  the 
whole  is  strongly  alkaline.  An  excess  of  hydrogen  peroxide 
(which  must  be  free  from  barium  chloride)  is  then  added  : 
the  complete  precipitation  of  the  manganese  is  indicated  by 
the  sudden  frothing  up  of  the  solution,  due  to  the  liberation 
of  oxygen.  The  precipitated  hydrate  is  heated  on  the 
water-bath  for  10 — 15  minutes,  filtered,  washed  first  with 
boiling  ammonia  water  and  then  with  boiling  water  only,  and 
finally  dried  and  weighed  as  Mn304  as  usual.  The  filtrate 
from  the  manganese  contains  the  zinc  which  can  be  deter- 
mined either  by  precipitating  it  as  sulphide,  dissolving  the  | 
latter  in  hydrochloric  acid  and  re-precipitating  as  carbonate, 
or  the  solution  can  be  evaporated  to  dryness,  the  residue 
heated  for  an  hour  to  125° — 150JC.  in  an  air-bath  and  then 


ORGANIC  CHEMISTRY.'— QUANTITATIVE. 

The  t'se  of  the  Calorimetric  Bomb  for  Determining  the 
Unit  of  the  Combustion  of  Coal.  M.  Scheurer-Kestner, 
Compt.  Bend.  112,  233—236. 

Berthelot's  calorimetric  bomb  is  well  adapted  for 
measuring  the  heat  of  combustion  of  coal,  and  has  many 
advantages  over  Favre  and  Silbermann's  calorimeter.     The 

author,  however,  draws  attention  to  two  points:  (1) 
That  Berthelot  has  advised  that  a  correction  should  be 
made  for  the  nitric  acid  which  is  always  formed  during  the 
combustion  ;  this  is  measured  by  titrating  the  water  used 
for  washing  out  the  apparatus.  Now  coal  always  contains  a 
certain  quantity  of  sulphur,  which  is  converted  into  sulphuric 
acid  during  combustion,  and,  in  titrating  after  the  combus- 
tion, both  acids  would  be  present.  Hence  in  strictly 
scientific  investigations  it  would  be  necessary  to  determine 
beforehand  the  amount  of  sulphur  present.  Hut  in  industrial 
work  this  is  not  necessary ;  both  corrections  may  be 
neglected,  for  the  heat  evolved  owing  to  the  formation 
of  nitric  acid  scarcely  amounts  to  I  per  1,000 ;  whereas 
the  production  of  sulphuric  acid  increases  the  heating 
effect  in  the  furnace  as  well  as  in  the  calorimeter.  (2.) 
It  is  impossible  to  weigh  the  ash  of  the  substance 
burnt  in  the  calorimeter;  it  is  therefore  necessary  to  work 
with  average  samples.  Berthelot  advises  the  use  of 
pastilles  ;  and  these  do  well  for  determining  the  ash. 
The  coal  is  first  powdered  finely  and  then  well  mixed;  it  is 
made  into  pastilles,  and  a  certain  number  of  these  are  used 
for  determining  the  ash.  The  limits  of  error  are  at  most 
4  per  1,000. 
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ipcnsatcd   by  the 
•  ..n  and  the  pr.  cisioo  of  the  resulti 
however,  thai  the  beats  of  combustion  ■ 
mined  by  the  ...  omb  are  fr'""  '  '' 

than   il».-.-   determined   b)    himself    and    M. 
their  earlier  work  with  the  calorimeter 
rmann.     He  attributes  the  'lifTer. 
,,„!,.   ,,,  a   apparatus,   bul  also  t"  the 

adopti<  '  ''>   Berftelol  and 

better  methods  ol    calorimetric  w,.tk    introduced   by   that 
experimenter. —  I'   I    ■' 

0„   ii,,    i,  ted  by  the   Extractivi     '/.,• 

/  quids    or    ihr    Density    Determination!. 

i     Ulan  i.     ipt.  R(  nd.  112,  585   -588, 

I  hi  astringi  dI  and  colouring  matters  of  brandies  and  rums 

■    i-.,.,ll\  amount   to  more  than  2  to  8  grms.  per  litre, 

and  do  not  sensiblj  affect  the  specific  gravity,  but  saccharine 

matters  arc  frequently   presenl   in  much  larger  quantities 

ui. .1  necessitate  u  resort  to  distillation  in  order  to  determine 

hoi   pn  -•  dI      i  i  ■    Buthor  pn  p 

:n     for   this    distillation   by    making    a 

ii  the  amount  ol   residue  found  on  evaporation, 

..ii. I  adding  this  to  the  amounl  of  alcohol  corresponding  lo 

-.  it y   of   the   liquid.      In    order    to 

Hinplifi  thii  n,  the  not  unreasonable  assumption 

m  made  thai  the  solid  residue  left  vaporation  consists 

.|,i.i!\   of  sugar,  and  in  the  case  where  glycerol   can  l»- 
■bown  ...  be  presenl  in  anj   quantity,  ;i  separate  tabic  of 

-   provided.    Thi ly  determinations  required 

.in-  the  actual  specillc  gravity  of  the  liquid  and  the  amounl 

ol  sol  lefl  vaporation  to  dryness,  and  from 

these  ill,-  proporli I  real  spirit  pn  k  nl  is  culculati  d.      Vs 

ilculation  lo  l»-  adopted    varies  somewhat  with  the 
qoantil)   ol   alcohol  presenl   and    with   the   nal 

•olid  residue,  the  condition!  to  1 bscrved  arcsomcwhnl 

complicated,  and  make  ■>  rofcrenci  to  the  original  nrticli 
il.-n.ii.i.      i,    n 


ii  i  /'.  natured     Spirit. 

I.   \  '    impt.  I:,  il I.  112,  - 

I  hi    author   finds   thai    >i    ..nun   precautions   l»-   taken, 
be  determined  iu  denatured  spirit   bj  conver 

-m.ii    ii. i loform       Ii    i-   essential  lo   dilute   the    spiril 

md  i"  .  n.|l..\  an  cnoi excess  ol  iodine.    The 

..i  tii,    j.i.  follows      The  alcohol  to  l» 

aldehyde    bj     llardy's 
in.  ihocl,  i-  diluted,  -.i\ .  .'i  lime*  with  distilled  watt  < 

of  the  dilute  liquid   (corresp ling  to  0   1   cc.  ol  alcohol  1 

ire  treated   with    I"  c<     ol  binormal  soda,  and  then  with 
i  odoform  being  >  "ll<  <■;.  .1  and 

mad* .  using  20  > . 
on,  the  volumes  ..I  soda  aud  iodine 
until  the  results  of  two coi 
i  :  .        last    figui  I 
i       (See  this  Journn 
II    I.  P 


(in  l)f  Dissociation  Hypothesis;  on  Cryoscopic  Methods j 
and  "ii  tli'  Freezing-Points  of  Aqueous  Solutions  of 
Cane-Sugar.    3.  Trance,     Her'.  24,  1321—1327. 

Tin  author  has  already  enumerated  several  objections  to 
Arrhenius'  hypothesis  of  electrolytic  dissociation  (see 
Ber.  23,  3519,  3582 ■  24,  737),  and  he  now  adds  m  these 
the  results  of  hU  cryoscopic  investigations  with  aqueous 
solutions  nf  cane-sugar,  which  he  considers  well  adapted 
to  demonstrate  the  entire  untenableness  of  the  hypothesis, 

Van'!  11. .IT,  in  lssT,  compared  the  osmotic  pressure  at 
different  temperatures  of  a  l  per  cent,  aqueous  solution  of 
cane-sugar,  calculated  from  Pfeffer's  obsi  rvations,  with  thai 
of  a  ^.i-  containing  an  equal  number  of  molecules  in  the 
same  space;  in  other  words,  he  Bought  to  demonstrate  thai 
Vvogadro's  Ian  maj  be  applied  to  dilute  solutions.     In  the 

.  ;.-.  -i.t'  eertaiu  suits   whose    osmotic    pressure  is  alin.il  inally 

large,  it  has  been  necessary  to  assume  thai  these  were  (in 
dilute  solutions  I,  dissociated  into  their  ions.  According  t.. 
Ka< .ult's  cryoscopic  determinations,  however,  the  osmotic 
pr.ssur,.  of  a  1  per  cent,  solution  of  cane-sugar  is  rery 
near  to  that  of  a  basic  salt ;  the  same  chemist  also  tituls  thai 
the  molecular  depression  increases  inversely  as  the  concen- 
tration. 

Arrhenius,  on  the  nther  hand,  funis  that  there  is  a 
complete  regularity  of  the  lowering  of  the  freezing  point 
oven  with  the  must  dilute  solutions  of  cane-sugar.  The 
author  then  points  out  that  Arrhenius'  determinations  do 
not  appear  to  be  SO  trustworthy  as  those  of  Uaoull  ;  for 
example,  the  former  employed  his  thermometer  a- a  stirrer, 
.iii.l  neglected  to  determine  the  freezing-point  of  the  watt  i 
he  used,  yet  he  states  that  during  an  experiment  the  zero- 
point  of  bis  thermometer  rose  0' 01 5  :  and  as  he  considered 
this  rise  to  be  proportional  to  the  duration  of  the  experi- 
ment.  he  corTi  vii  the  zero-point  accordingly.  Hut  an  error 
in  tin- latt.i  of  0*015  would  cause  a  difference  of  20  per 
cent,  with  the  most  dilute  sugar  solutions. 

The  author  has  obtained  coi rdanl  results  with  the  us,. 

of  an  open  beaker,  and   also  with   Beckmann's  apparatus  g 

llllt  the  lull.  I    s,(  uis    to  he    speeialh    adapted  to  h\ 

solutions,  and  the  value  of  an  air-bath  appears  doubtful, 

i-  errors  are  occasioned  as  much  hy  cooling  1 lowlj  as 

t..o  quickly.  The  beaker  employed  had  a  capacity  of 
125  cc.;  the  thermometer  was  graduated  in  divisions  ol 
0*02  ,  anil  had  a  ranee  of  0  to  ■'.  ;  it  could  ,-a«ih  be  reail 
Io0*002  by  the  aid  of  a  catbetomcter ;  the  stirrer  was  of 
platinum.  '1'he  utmosl  attention  was  paid  to  the  determina- 
tions of  the  -i"  point,  which  were  made  before  and  after 
each  scries  of  experiments.  By  keeping  the  thermometer 
in  continual  vibration,  a  constant  reading  is  obtained  in  five 
minutes,  hut  when  the  stirring  is  discontinued  the  mercurj 
ii-.  -  "i  "i  more  above  the  zero-point;  on  resuming  the 
stirring,  h..w.  \  .a,  it  sinks  io  its  original  position.  The  *  iror 
i  in  the  determination  of  the  freezing-point  of  water  was  not 
above  0*002°,  whilst  in  the  case  ..i  dilute  solutions  il  »;i« 
l.,  low  0*005  .  Raoull  employed  solutions  which  contained 
weighed  portions  of  the  substance  in  100  grms.  of  water; 
whilst  Arrhenius  use. I  gramme  molecular  proportions  per 
litre  of  water,  and  the  following  table  contains  results 
obtained  with  hoth  : — 


■ 


P 


i 

• 


ul-ir 


used  by  Irrhenfus. 


..f  Solul  P 


I... Willi..-  "f 

the  Freezing 
Point      C 


t  .in-. 

is-isoa 


i-ji-i 

U*M2 

le-.'s.-, 
0*1110 


Moli . 

|l.   |l|.   ssi,   n 


87*1 
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When  the  error  in  the  determination  of  the  freezing-point 
is  taken  as  O'OI,  thus  four  or  live  times  greater  than  it 
really  is,  the  results  which  are  in  agreement  with  those  of 
Kaoult  are  not  altered,  and  the  values  which  apply  also  to 
ether  organic  substances  serve  to  confirm  the  author's  view 
that  the  osmotic  coefficients  of  all  organic  compounds  in 
sufficiently  dilute  solutions  are  the  same,  or  nearly  the  same  as 
those  of  many  salts.  The  results  an' also  in  complete  accord 
with  tlie  author's  measurements  of  electrolytic  conductivity 
and  of  capillarity,  and  it  would  seem  that  the  dissociation 
of  the  molecular  aggregates  of  organic  compounds  com- 
mences where  that  of  salts  ends.  Pickering  believes  that 
in  most  non-electrolytes  the  depression  is  abnormally  large, 
and  that  the  differences  between  these  and  elcetrolvtes  are 
of  degree  only  and  not  of  kind. —  A.  R.  L. 


Estimation  of  Mechanical  Wood  Pulp  in  Paper. 

\Y.  Herzberg.    llitt.  Kiinig.  fec.h.  Versuchs.  1891,  44 — 50. 

No  really  exact  method  for  the  quantitative  determination 
of  mechanical  wood  pulp  in  paper  is  yet  known  (see  also 
this  Journal.  1890,  1068).  The  author  describes  the  fol- 
lowing  methods]  which  are  either eolorimetrte  or  gravimetric 
tests. 

1.  In  Gaedicke's  method  (Sit/.,  d.  polyt.  Gesellsch, 
Berlin,  188:2),  a  series  of  papers  containing  known  quantities 
ol  mechanical  wood  pulp  is  treated  with  an  aniline  sulphate 
solution  of  -i  certain  concentration,  which  produces  yellow 
Colourations.  These  are  imitated  by  painting  similar  shades 
mi  paper,  whereby  the  different  percentages  of  mechanical 
wood  pulp  are  indicated.  Papers  to  be  tested  must  be 
treated  with  the  same  aniline  sulphate  solution,  and  the 
yellow  colours  resulting  are  compared  with  the  artificial 
colour  scale.  The  degree  of  accuracy  of  this  test  is  uot 
stated. 

2.  Gottstciu  (  Papierzeitung,  1884,  4:52)  proposes  to 
count  under  the  microscope  the  number  of  wood  tiluvs  con- 
tained in  a  fixed  area  in  papers  of  known  percentages  of 
mechanical  wood  pulp,  after  the  said  fibres  have  been 
rendered  visible  by  a  treatment  with  an  alcoholic  phloro- 
glucinol solution  and  hydrochloric  acid.  This  is  made  tin- 
basis  for  a  comparison  with  the  papers  to  be  tested,  which 
must  he  treated  in  the  same  way.  The  author  is  of  opinion 
that  this  method  can  only  be  used  if  not  more  than  about 
10  per  cent,  of  mechanical  wood  pulp  are  present,  as  larger 
quantities  of  wood  fibres  can  hardly  be  counted  with 
accuracy. 

IS.  Wurster  (I5er.  20,  808—810;  Papierzeitung,  18ST; 
this  Journal,  1887,  565)  has  proposed  to  treat  filter-paper 
with  diniethylpuraphenylenedianiine.  This  paper  is  moistened 
with  one  or  two  drops  of  water  or  vinegar  and  brought  in 
contact  with  the  paper  to  be  tested.  The  latter,  if  mechanical 
wood  pulp  is  present,  assumes  a  red  colouration,  and  after 
being  dried,  the  colouration  is  compared  with  a  scale  of 
standardised  red  colours  as  in  Gaedicke's  method.  The 
author  has  found,  however,  that  this  method  often  gives 
inaccurate  results. 

4.  Regarding  Teelu's  method,  the  author  confirms  the 
view  of  Benedikt  and  Bamberger  (compare  this  Journal, 
1891,  570),  hut  has  not  sufficient  data  to  base  an  opinion  of 
in  accuracy. 

5.  By  A.  .Mullet's  method  (A.  Miiller,  Pie  qualitative 
iind  quantitative  Bestimmung  des  Holzschliffs  ini  Papier), the 


paper  to  be  treated  is  moistened  with  a  solution  of  salt,  and 
then  treated  for  10  minutes  with  a  cuprammonium  solution 
of  a  certain  concentration.  The  mechanical  wood  pulp  is 
hereby  little  affected,  whilst  the  pure  cellulose  fibres  are 
dissolved.  The  loss  is  ascertained  gravimetrically,  Muller 
himself  states  that  the  errors  of  this  method  are  3  percent, 
or  more,  and  tin-  author  considers  it  unsuitable  for  practical 
purposes. 

6.  With  reference  to  God  tffroy's  and  ('onion's  method, 
see  this  Journal,  1891,  57fi.  The  author  is  of  opinion  that 
this  is  the  most  accurate  of  all  existing  methods,  and  that 
modified  may  become  a  test   of  technical  importance. 

7.  As  regards  the  new  method  of  Benedikt  and  Bamberger 
(see  this  Journal,  1891,  576 — 577),  the  author  remarks 
that  it  is  not  less  tedious  than  <  rodeff roy's  method,  and 
probably  in  various  details  more  difficult,  e.g.,  in  ascer- 
taining from  what  sort  of  wood  the  mechanical  wood  pulp 
has  been  manufactured. 

The  author  himself,  for  technical  purposes,  uses  a  colori- 
metric  method  similar  to  those  of  Gaedicke  and  Wurster, 
but  without  employing  an  artificial  colour  scale.  Any  re- 
agents fur  mechanical  wood  pulp,  such  as  phloroglucinol, 
aniline  sulphate,  &c,  may  he  employed  in  varying  concen- 
trations, and  for  comparison  a  complete  set  of  papers  of 
different  thicknesses  and  known  percentages  of  mechanical 
wood  pulp  is  nsn!.  A  preliminary  test  is  made  with  phloro- 
glucinol to  see  whether  the  paper  in  question  contains  little 
or  much  mechanical  wood  pulp,  in  order  to  make  a  selection 
among  the  necessary  comparison  papers.  Then  these,  as 
well  as  the  paper  to  be  tested,  are  cut  into  small  pieces  of 
about  1*25  in.  square  and  soaked  from  two  to  five  minutes 
in  a  solution  of  phloroglucinol  or  any  other  reagent.  The 
colouration  then  indicates  to  which  of  the  comparison  papers 
of  known  percentage  of  mechanical  wood  pulp  the  paper  to 
be  tested  corresponds.  The  author  recommends  thai  the 
papers  he  examined  in  transmitted  as  well  as  reflected  light. 
This  method  is  stated  to  be  more  accurate  than  the  other 
colorimetric  tests,  and  is  of  special  value  for  papers  which 
contain  but  a  small  quantity  of  mechanical  wood  pulp,  e.g  , 
less  than  10  per  cent.  It  is  of  course  unsuitable  for  coloured 
papers,  but  may  be  used  in  eases  where  the  colours  can  he 
easily  removed  or  destroyed,  e.g.,  by  dilute  acids,  alkalis, 
alcohol,  &e.  It  must  he  mentioned  that  it  is  at  present 
difficult  to  obtain  a  proper  set  of  standard  papers  for 
comparison.  The  more  complete  such  a  collection  is,  the 
more  accurate  will  be  the  result  of  the  test. 

The  microscopic  examination  of  the  papers  to  be  tested 
materially  assists  all  the  methods  above  described,  and  the 
author  recommends  comparisons  with  papers  or  paper  pulps 
the  composition  of  which  is  known.  lie  does  not,  however, 
recommend  the  counting  of  fibres  under  the  microscope, 
but  prefers  to  judge  from  the  general  microscopic  appear- 
ance. The  before-mentioned  preliminary  test  with  phloro- 
glucinol will  be  found  useful  also  for  the  microscopical 
examination. — H.  s. 


Determination    nf  Resin  Oil  in    Minna!  anil  Fattg  Oils. 
Holde.     Mitt."  Konig.  tech.  Versuchs.  1891,  51 — 52. 

The  following  table  contains  the  reactions  which  are 
characteristic  and  requisite  for  the  detection  of  resin  oil  in 
mineral  and  fatty  oils  :  — 


Appearance. 


Spec  i  tic 

Gravity  at 

15 'CC. 


Indices  of 
Refraction  at 

lllioilt    is     ('. 


Solubility  in 
Alcohol  at  ordinary 

Temperatures. 

( 1  Vol.  of  Oil  to 

■>  Vols,  of  Alcohol. ) 


Colour  when 

vigorously  shaken 

with  Sulphuric 

Acid  of 

TiHtSp.  (Jr. 


Mor&wsky's  Test 

with  Anhydrous 

Acetic  Acid 

anil  Sulphuric 

Acid  of 
l'oiiu  Sp.  Gr. 


Yellow  or 
yellowish -brown. 
Smell  and  taste 

0*97— O'SS 

1-535— IT)  1H 

50—73  per  cent. 
volume  trically, 

of  resin. 

Ditferent  shade*, 
from  vellow  to 

black. 

Fluorescence. 

Yellow  or  preen. 

Characteristic 

smell. 

0*89—0-92 
0-913— 0-917 

1"500— 1"507 

(lifrht-coloured 
mineral  oils 

only). 

Rape  oils : 

1-47-J.j -1-4740 

Olive  nils  : 
rp'.si-rmvn; 

2—15  per  cut. 

Rape  and  olive 

oils.... 

volumetricftUy. 

Red. 


Yellov  or  brown. 


Yellow. 


Violet  red  or  red. 


No  characteristic 
colour,  iliik'ivni 
shades  from  frreen 
to  brewn  or  red. 
No  characteristic 
colour,  different 
shades  from  green 
to  brown. 
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U, however,  onlruBaD  qantities  "t  resin  oils  are  supposed 
to  be  present,  or  if  mineral  oili  m  dark  colours  haw 
tested,  the  alcoholic  extract  mentioned  in  thi-  table  has  to 
be  evaporated,  and  the  residue,  it  resin  oil  be  present,  will 
show  :ill  the  reactions  as  well  as  the  characteristic  smell  and 
taste  of  resin  oil.     (<  ompare  this  Jo  J9,  378 — 573  ; 

18,  119  :   1891,  186,  276.)     II.  B. 


ANALYTH    11     i  ^  D   SI  II   VTJ1  It     VOTES 

Hon  of  Beat  on  Carbonii   Oxide.   Berthelot.   Compt. 

li.ii.l.  112. 

trbonic  oxide  to  temperatures  varying  from  500 

i..  a  bright  red  beat,  i>   is  found  thai   a  small   amount  "t 

decomposition   sets  in,  carbonic  acid  being  formed.    This 

decomposition,  however,  «!<•«- t   increase  in  amount  as 

the   temperature   rises,  1 1,. -  onlj  diffi  g  that  al  the 

lowei  <■  i  fbon   is   formed,     rhe  action 

ukes    i'li''    even    when    traces    uf    moisture    and 
impurities  are  rigorous.)  excluded,     Forthesc   reasons,  the 
decomposition  cannot  be  of  as  simple  a  nature  as  is  usually 
represented,  bul  is  probabl)  "t   the  nature  of  a  polyi 
lion,  carbonic  oxide  being  a  formic  anhydride,  thus — 
■  i  i       (    ii     y  2  COj 

This  suboxide  it  apparently    permanent  at  temperatures  ol 
,mi  ,  bul  al  is  aplil  up  into  fret  cat bon 

— F.  II    I 

.1  Reaction  of  Carbonii  Oxide.  Berthelot.  Compt.  Bend. 
112, 

.',  hubbies  ol  carbonic  oxide  are  passed  into  a  weak 

mii, I  cold   soluti r  ammoniacal   silver   nitrate,  the   liquid 

immediatch  assumes  a  brown  colour,  and  al  the  boiling 
point  the  silver  is  quickly  reduced.  The  action  takes  place 
also  with  mi  aqueous  solution  "t  the  gas  and  is  extreme]) 
delicate,  nol   being  hindered  even  bj   the   admixture  of  a 

nut  of  air.     I  In-  property  of  carbonic  oxide  is  the 

iii,ii,  interesting,  seeing  thai  the  solution  i-  uol  reduced  b) 
alkaline  formates,  noi  b)  pure  hydrogen,     I-    II    I 


PAT1  M 
Improvements  in  and  relating  to   Pyrometers  or    Thermo- 
meters.   J.  Murrie,  Glasgow      Bng    Pat   10,380,  July   l. 

I-'...     Bd 

See  under  I.,  page  625. 


flrto  JSoohs. 


I  in    i  in  mi-  1 1^     oi     1 1 1 1  «i\  1 1  i\i.    1 I  is.      B)    N 
II.     Hi  MI-HRVS,      Assoc.     M      lost.,    ii        F.C.6.,    &i 
London:  Walter   King,  Office  of  "The  Journal  i 

Lighting,"  &c,  II,  Boll  t,  Fleet  Street,  B.C.     1891. 

1 1,  rAvo   volume,  bound   in  cloth,  price  6j       h    con 

IV  t.i-  ■  stating  thai  tin  mattci  "i  the  book   cousists  mainl) 

i  i,, i    the  ./"in  not  of  Gat  Lightin 
published  therein     Thesubjecl  tnattet  HI  ,ispn 

led  b)  :i  Table  of  *  ontents,  and  followed  b)   a  careful.) 

■rranged   Alphabet.!  «i   Index,     The  text  is  sub-dit 

follows  — Introducti >      l    Relative  cost  ol 

from  Oas,  Oil,  and  Candles.     II.  Products  "i  Combustion. 
Ill      IK.     Sulphui    '.in. -h.. ii      l\.    The    Compositi i 

lllillin:  \        \\  Bt<  i     I  .  I-.        VI.      \ 

making    Proi ».      \ll     Oil  Qai       \lll     Proper! 

tflnid    Hydro  arbon*       I  \  Uakii  K 

Destructive    DistiUal \i  Condensation      Ml     Put 

Heal  a 

\    ii«     S..H-   ••-.    \   .1  i.     Fossil     Rksinr.      Il\ 

l:.  Im.hui   Clark, 1   I   8.,  1    R.G.S  Illustrated  b) 

Jamo.  w  i  - 1      London    Chas.  I 

<IILT''. 

.  -.  n  >  bound  quarto  volu  I  he  »tj  Ii 

ih  antique,  though  the  tj  i     I  i">  1 1 


matter  is  the  ordinary.  The  work  is  profusely  and  elegantly 
illustrated  and  the  division  of  the  matter  is  into  two  parts, 
riz.,  Part  I.  Varnish  j  and  Pari  II.  Resins.  Under  these 
i«.i  divisions   the    subject    is    sub-divided    somewhat    as 

follows  : — 

Part  I.  Varnish. —  Definition;  Etymology;  Early  Origin, 

&c.       Growth    and    Commercial    Extension.       Japanese 

Japanese  Lacquer  unsuitable  for    European  use; 

Probable  large  future  i sumption  of  European  Varnishes  in 

Japan  and  <  Ihina.     Modern  Varnish  making*     Amber  im- 
practicable for  Varnish  purposes.     Literature;  Continental 
Works.     Recenl  extension  of  the  Trade.     High  est© 
English  Varnish. 

Pari  II.  Resins. — Amber.  Animis.  Madagascar  Animi, 
Demerara  Aninti.  Copals.  Sierra  Leone  Copals.  Accra, 
Congo,  Gaboon,  and  Loango  Copals.  South  American 
Copals.     Manila  Copals.     Kauri.     Gum   Damar.      Mastic. 

rd  Aninii-  and  t  ktpals. 


linn  uiiviir    I   kiii  RSIi  ii  i     mii;    K  i  \-i  i  i.  nr\    <  ii;..  \  n- 
i  -.  1 1 1  v    FaRBSTOI  i  i  .      Von   I'l-ni    S.  in  ii/   iiml    1'mi 

Julius.      Zweite    verhesserte    und    vermehrte    Aufls 
Herausgegeben   von   iii-m     Schultz,    1891.     Berlin: 
\l.    Gaertner's    Verlagsbuchhandlung,     Hermann     Hey- 
felder,  Schonebergerstrasse  26,  S.  W,     London  :  H.Grevi  I 
and  Co.,  33,  King  Street,  Coveul  Garden. 

This  admirable  work,  a  model  of  useful  condensation  and 
classification  of  d  wide  and  diffuse  subject,  i-  dedicated  i" 
Professor  A.  \V.  Hofmann  on  the  occasion  "l  1  ■  i  —  Tutli  liirth- 
day  us  :i  mark  of  lii>.'li  esteem  and  veneration  bj  the  author. 
Ii  i6  a  quarto  volume  bound  in  cloth  and  gilt,  and  containing 
besides  the  Dedication  already  referred  to,  Preface  to  the 
iii  -i  edition,  a  Bhorl  one  to  tin-  second  edition,  in  which  il  is 
claimed   that    the   present    edition   contains   over   loo  new 

colouring  matters  added  to  those  described  in  the  first  edit 

Table  of  Contents  and  List  of  Abbreviations.     The  tabulated 

Ret  ien  covers  no  less  than  723  pages,  and  is  followed  by  mi 

Alphabetical  Index,  ;m<l  the  work  ends  with  a  small   list  ,,i 

In  the  tabulated  lisl  of  Colouis  no  leas  than 

il,    i,l,  n,  il  to. 

The   following  Classes   "t   Colours  are  described  in  this 
mi.       [.  Nitrofarbstoffe.    II.  Azoxyfarbstoffe.  Ill    II- 

rbstoffi  .      I\  .     Azofarbstoffi        V.   Nitrosol  irbstoffe, 
Chinoximfarbstoffe.      VI.    Oxyketonfarh  toffi        \  II.    Di- 
|.i  i  n \  Imethanfarbstoffe.     \  III.  TriphenylmethanfarbstoSe 
l\.  Indophenole.     \.  Oxaxine  und  Thiazine      \i     \ 
XII.     Kflnstlicher      Indigo.        XIII.     Chinolinfarbst 
\l\.     Icridinrarbstoffe  !CV.     Thiobenxenylfarbstoffc. 

XVI.  Farbstoffe  von  unbekaunter  Constitution.    The  pi 
of  the  work  i-  l  Is. 

Kncyi  I'M    Enolish-Gbrman    urn   German-English 

U nary.     Uniform  in   plan   and   arrangement  »iih 

Sachs-Villattr's    French-German  and  German  I 

roarj      Giving  the   Pronunciation  according  to  tl»' 
phonetic  system  employed  in  the  method  of  Toussainl 
Laugenscheidt.     English-German.    Bj  ProfessorDi    Ed 

Mi  i.i  i      i  i  'iii Pari  •.'     Berlin     Langen- 

scheidt'sche    Verlagsbuohhandlung    (Prof.   <;     Li 
scheidt),   1891       New    ^  "H*      The    International    Newi 
Company.     London     II    Grevel  and  Co.,  83,  King  Street, 
i  t .n,l,  ii. 

Pari  ■-'  i-  now   issued,  in  papei   cover,  large  Bvo  si/v.     It 

from    \l.i  i  to    B  \  N.     Price   Is.    6d.     I i)    be 

added  that  this  greal  work  includes  technical  terms ;  in  the 
i  the  compilei  ii  is  "  For  the  general  public,  and 
consequent!)  for  all  classes  of  society,  the  man  of  science 
no  loss  than  the  man  "i  the  people."  It  is  written  "To 
-.  in  tin  greal  Anglo-Germanic  famirj  of  nations,  branohes 
of  which  are  now  established  in  all  parts  of  the  world,  as  ■ 

practical    aus    of     understanding    eaoh    other."     The 

Pi,  face  alone  of  this  work  i-  n  study,  and  indeed  n  wonder, 
"i  condensed  and  well -classified  information. 
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{From  the  Board  of  Trade  Journal.) 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Norway. 

Tariff  ( 'hang*  s. 

Note. — Krone  =  100  Ore  =  Is-  1  \d.     Kilog.  =  2-204  lb. 
avoirdupois.     Litre     =  0 •  22  imperial  gallon. 

Mr.  T.  Michell,  Her  Majesty's  Consul  General  at  Chris 
tiania,  in  a  report  to  the  Foreign  '  iffice,  dated  the  19th  June 
last,  encloses  the  following  list  of  the  principal  alterations 
made  in  thr  Norwegian  tariff  during  the  present  session  of 
the  Storthing,  and  which  came  into  force  on  the  1st  July  : — 


Tariff 
No. 


Articles. 


New  Duty.    |  Old  Duly. 


46-52 


357 

35S 


1511 
366 


Spirit  of  every  kind :— 
When  by  admixture  spirits 
siia.ll  be  made  unfit  to  be 
prepared  for  drink,  or  if  the 
Customs  Department  shall 
be  satisfied  i  hat  the  spirit 
is  guaranteed  against  use 
:is  a  drink,  they  may  charge 
:i  lnnr  dutj .  vii..  . 
(a.)  Spirits 

(/*.)  Spirit  varnish 

Vinegar  and  \ tic  acid  :— 

(l. I  In  casks:— 
(a.)  Not  ever  10  per  cent, 
of  acid  :  — 
l  I «  to  and  including 
sist  December  1891. 
From    1st    January 
1892. 
(/>.)  Over  in  per  cent,  of 
acid : — 
lp  to  and  including 
31st  December  L891. 

Prom      1st      .lamiai\ 

1892. 
Tare   under    1  (a)    and    I'd 
16  per  cent. : — 
(2.)  In  bottles  or  jars  :— 
(a.)  Under  in  percent, 
of  acid:— 
Up  to  and  including 
31st  December  1891. 
From   1st    January 
1892. 
(h.)   Over  10  per  cent, 
of  acid  ; — 
Up  to  and  including 
31st  December  1891 
From  isi    January 

1892. 

Oils.    I.  :— 

(e.)  taster  oil  {oleumreeini) 

Oils.    I.  :— 
((/.)  Colouring  for  butter  ... 

Oils.  II.:— 
(a.)  Camphine,  paraffin, 
photogeni,  wood  oil,  and 
similar  illuminating  oils, 
American  mineral  oil  and 
petroleum. 

Stone,  and  manufactures  of  :— 
(2.)  Finery 

Sugar  and  syrup  : — 
Sugar  of  every  kind,  includ- 
ing dissolved  and  other 
liquid  sugar  (and  therc- 
lere  also  juice  in  which 
the  Sll£ar  has  been  sepa- 
rated] which  cannot  be 
classified  under  ordinary 
syrup  or  molasses;  grape 
and  starch  sugar  and  grape 
and  starch  syrup. 


Kr.  Ore. 


Kr.  Ore. 


Litre     0-10 
Kilog.   0'10 


Kilog 


Litre 


0'16 
0'05 


1'fiO 




0-17 

o-io 

1-110 
0- 10 

inn 
n-iit 
0-05 


Free 
Kilog.    0-30 


Free. 
2-00 


Free. 
Free. 
O'lO 

IV  07 
0-10 


Morocco. 

Export  of  Essences. 

Note.—- The  real  =  2\d.  about.     Quintal  =     220-4  11.. 
avoirdupois. 

.Mr.  II.  E.  White,  Her  Majesty's  Charge  d'Affaires  at 
Tangiers,  in  a  despatch  to  the  Foreign  Office  dated  the 
lintli  May,  transmits  copy  of  circular  letter,  together  with  its 
enclosure,  addressed  by  the  French  Minister  to  the  repre- 
sentatives of  foreign  powers  at  Tangiers,  announcing  that 
he  had  obtained  from  the  Sultan  permission  for  the  distilla- 
tion and  exportation  of  the  following  essences  on  payment 
of  the  undermentioned  duties  :  — 

( 'arraway  essence,  100  reals  per  quintal :  thyme  essence, 
40  reals  per  quintal ;  peppermint  essence,  40  reals  per 
quintal  ;  wormwood  essence,  100  reals  per  quintal ;  arbutus 
essence,  20  reals  per  quintal. 

Distillation  can  only  take  place  in  towns  such  as  ports,  to 
the  exclusion  of  the  country  districts. 

Merchants  must  confine  themselves  to  the  distillation  of 
the  live  products  mentioned  above,  to  the  exclusion  of  all 
others.  Every  other  essence  found  in  their  possession  will 
be  treated  as  contraband  goods,  and  confiscated. 

Switzerland. 

Classification  of  Articles  in  Customs  Tariff. 

Wofe.— Quintal      220*4  lb.  avoirdupois.     Franc  =  9-A.rf. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swisv  Customs  tariff  were  given  by  the  Swiss 
t  iustoms  authorities  in  the  month  of  April  last  :  — 

"  Lux  luxnria  "  (waxing  for  furniture). — Category  9. 
Duty,  10  francs  per  quintal.  This  product  when  made  with 
alcohol  pays  further  a  monopoly  tax  (  finance  de  monopole  i 
of  3-50  frs.  per  quintal  gross  weight. 

Acetone  (spiritus  pyroaceticus,  spirits  of  pyroligneous 
vinegar).     Category   IT.     Duty,  1  fr.  per  quintal. 

Explosives  of  all  kinds,  such  as  melinite  bombs,  &c, 
loaded. — Category  20.      Duty,  ."ill  frs.  per  quintal. 

Alloys  of  aluminium,  hammered,  rolled,  drawn,  in  bars, 
sheet,  tubes,  wire. — Category  137.     Duty,:!  frs.  per  quintal. 

United  States. 
t  'iistums  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
by  the  Customs  authorities  in  that  country: — 

Celluloid  tae-s  or  labels  to  he  used  in  designating  the 
nanus  of  various  plants  are  dutiable  at  60  cents  a  pound 
and  25  per  cent,  ad  valorem  under  the  provision  of 
paragraph  21,  Act  of  October  1890,  for  finished  articles 
made  of  collodion. 

Chloral  hydrate  is  dutiable  under  paragraph  74,  N.  T.,  as 
a  "  medicinal  preparation  "  of  which  alcohol  is  a  component 
part,  or  in  the  preparation  of  which  alcohol  is  used,  not 
specially  provided  for  in  this  Act. 

Bicarbonate  of  potash  is  dutiable  as  a  chemical  salt  not 
specially  provided  for,  under  the  Act  of  the  1st  October 
1890,  at  25  per  cent,  ad  valorem  under  paragraph  76  of 
said  Act. 

Besorciue  being  a  preparation  of  coal  tar,  not  a  colour  or 
dye,  and  so  commercially  known,  is  specifically  provided 
for  in  paragraph  19,  N.T.,  and  subject  to  duty  at  20  per 
ceut.  ad  valorem. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Mining  in  Oregon. 

Mr.  Vice-Consul  Laidlaw  supplies  the  following  parti- 
culars of  mining  in  Oregon: — 

Copper  is  found  in  Baker  and  Josephine  counties,  but  the 
deposits  are  not  worked.     Chrome  ore  is  found  in  Southern 
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bine   and  -i 

been    found    in    quantit]     in 

(,,!„„,  S(  Ids  iii  Coos,  <  lolnmbiii, 

.,  a,,,|  \\ ,,.,  j  the  deposit* 

hate  been  worked, except  tho«  ■  "f  <  loos  bay,  which  hare  bei  u 

worked  f..r  ycani  and  yield  a  verj  superior  quality  c,f  coal. 

Iswego,    large 

■  .,,f  brown  re  found,  the  thickness  of  the 

rying  from  6ft.  to   15ft.     These  mines  have  been 

•    by    the    Oregon    Iron   and    : 

I  |  i  arc  as  under : — Metallic  Iron, 

lit  :  phosphorus,  0*666  per  cent.  :  phos] 
in  l ■  m •  |..,ii-  iron,  1    190  pi  i  cent     There  are  other  di 

other  portions  of  the  State,  but  ting  arc 
v  /     ..(/',     tn  n  mi  I  Si 


i.I  \  / •/.'  I/,   y  /.'  I  l>l.   A  OTES. 

l',n...iti  m   Puouri  i !•  iN  in   rut    I  niteo  States. 

\  bulletin  on  the  producti f  petroleum  in  the  United 

luu  been  issued  by  the  Division  of  Mines  and  Mining 
of  the  Census  Office,  This  shows  thai  petroleum  was  pro 
namely,  Penns)  Ivania,  Ne» 
Fork,  Ohio,  West  Virginia,  Colorado,  California,  Indiana, 
Kentucky,  Illinois,  Kansas,  and  fexas.  The  total  produc- 
tion is  shown  to  bi  barrels,  valued  at  26,554,052 
•  I •  > I — .     Ii  also  ibowa  the  annual   production  of  petroleum  in 

the  I  nil.. I  States  fi 19  inclusive. 

The  returns  show  that  of  the  total   product   "f  petroleum 
:  barrels  wi  i  lubricating,  12 

i   and  22,379,602  for  illuminating  purposes.     Nearl] 
the  <  lit  it*    nil.  .nut  produced  in  '  'nlifornia,  Indiana,  and  <  Ihio, 

i.i.l,  while  nearly  the  entire  a i   pp 

in  Colorado,                        Pennsylvania,  und  Wesl  Virginia 
■  I  foi  illuminating  pur| is. 

Si  im-ii    Imiuki-   hi    A ..i  . 

The  Mondi  Economiqui  quotes  from  official  statistics 
rcccntl]  published  to  the  effcel  thnl  the  export  ol  German 
alcohol  i"  Spain  has  within  the  last  few  years  diminished 
verj    largely.     In   1882  the   exports  of   this  product  only 

totalled   189,001 itric  quintals,  whilBl   the]  increased  foi 

each  ..I  Hi.  1886,  to 

.ml  512,000  mi  trie  quintals,  rcspi 
¥1  there  were  only  registered  274,000  metric  quintals, 
l  12,000  i.. i  1888,  and  i  This  diminution 

■hould,    suys    the     Monde   Economique,    enable     I 
produi  m  in  Spain  theii  old  ascendency. 

Tin    Mrxon   Mimum    Ism-um-  oi    nil    Wi-t 
Mm  h  now  being  given  in  the  Hock]  Mountain 

m  1 1 . \  ..I  iln  mini  r.  but  -till  impoi 
u  I]    .ill   ..I   these   Stati  -   thi  n    an 
!■•  inl   and    valuable   minerals,  the 
which  Iii-  been  known   foi    man]  years, but 
which   have    hitherto    been   comparatively    neglected,   thi 
in   gold   and   silver   mining   beini 
i.  ii.  while   unramilinrit]   witn 
the  ii-  i   ii..    mill., i    in n,  rain  has  ■ 

iii.  in  •  i  ..v.  i  iii  man;  in-i.iii, ,  ■   o}  prof  p 

i   that    ll  ., ,.  -i    i 

!■>  idi  in  .  "t  'Ii-  bn  which  the  mining 

lllilll-ll  I    ill    thi     "A  In.  I,  ,i 

new   undertaking 

loi  il   ii.  in. in. I-.  has 
tb   I,.  ,i  mill, I.,  i    ol    tin 
'  its   product   to  all    p.irt- 

i.l   il..    country       \   i-  ■  .1   l,\    il,.    i  ,  nsus 

industrj  in  the  I'nited 
bowi  d   that  l 

iducing 
nun  Ii    nil]  na,    the 

■ 

Mill  . 


Extensive  deposits  "t  borax  were  discovered  in  California 
and  Nevada  man]  years  ago;  and  in  the  early  days  upon 
linstock  lode,  when  there  was  n  demand  fur  this 
chemical  for  certain  milling  processes  in  n-(-  there,  the 
marshes  were  worked  upon  a  small  rcale.  Some  time 
afterwards  it  was  found  thai  the  product,  which  was  of 
excellent  quality,  could  be  shipped  to  England  at  :-.  profit,  and 
a  business  ol  :'*  importance  was  thus  established. 

The  borax  marshes  of  California  are  now  being  systemati- 
cally worked,  and  the  proprietary  companies  are  paying 
substantial  <U\  idends. 

The  largi  deposits  ol  a  phaltam  and  kindred  minerals  in 

California  and  Utah  are  now  attracting  considerable  attcn- 

i-  shown  by  the  fact  that  their  production  baa  grown 

from  i, tons  in  1887  to   53,800  tons  in  isss  w  ,l  51,785 

tun-  iii  1889,     The  asphaltum  minerals  of  California  and 
Utah  are  nf  widely  different  kinds,  ranging  from  the  semi 
liquid  brea  and  hard  gilsonite,  suitable  tor  the  manufacture 

-in-,  to  bituminous  rock  used  in  i ircte  \  much  of 

the  latter  i-  of  excellent  quality,  comparing  favourabl)  with 
the  asphaltum  of  Trinidad.  Tlii>  industry  has  not  yel 
attained  such  large  proportions  in  Utah  as  in  California, 
iii.-  deposit  -  in  the  territory  being  situated  far  from  railways. 
They  arc  of  great  extent,  however,  and  Beveral  companies 
have  been  organised  daring  the  present  year  to  undertake 
th<  it  development. 

Utah,  whose  mineral  resources  ore  extremely  diverse  in 
character,  also  contains  large  beds  of  sulphur,  which  have 
been  worked  somewhat  extensively  although  allowed  to  Ik 
idle  during  the  past  two  years,  but  we  are  informed  these 
mince  are  about  t.>  be  reopened.  A  reconl  discover]  ..l 
nitre  has  been  made  in  the  territory. 

Nevada  .il-..  contains  beds  ..i  sulphur,  which  ore  now 
being   worked    upon  a   small  scale.     Nickel  r\i-t-  in  the 

Suite,  and  ;i  small  at mi  has  been   produced,  bul  these 

deposit*  d i  -r,  in  in  be  of  great  importance.     A  i -,■ 

lift  industry  lias  been  established  in  Nevada  during 
fin  present  veai  in  the  mining  of  antimon]  ore,  large  veins 
•  .I  which  have  been  found,  t 'm-  of  these  was  acquired 
about  live  months  ago  by  an  English  company,  which 
proposes    t.i    operate    it    energetically,   and    bas   already 

commenced  ship nl  of  it-   products  to   Liverpool.     The 

ore  i-  undoubtedly  ..t   excellent  quality,  and  it  would  seem 
tl.it   tin-  industry    might   be  profitably  prosecuted.     / 
and   Mm.  Journal. 

I'm   Sai  i  Tb  vi Bat  t  tan  Km  l 

t   t.  .it in  the  returns  ol   thi   sail  trade  "i 

India  foi  the  past  year  i-  the  steadirj  increasing  import  of 

crushed  salt   from  Hamburg,  A.li-n,  and  the  Sulkea  Golahs, 

man  ol    Calcutta   says  tli.it   in  the   course  of 

nount  of   Liver] I  -..Ii  passing  through 

the  CaJi  uttn  <  ustome   bos  decreased  bj  about  it  pet  cent., 

ii  imports   have  increased  by   Tim   per 

cent      in    1888    no  salt   was  received   from    Vden   ot    the 

Sulkea-Golahs ;  in   1890  the  import   amounted  larly  a 

b  and  .i  ball  ol  maunds,     In  the  opinion  of  the  colli  i  toi 

the   Hamburg    salt,  which    i-    steadily   winning    n  market, 

'  "ill   eventual]]    be   displaced    in   it-  turn   by  the   crushed 

.'-ii  .-I     .den  and  Golah,      \t   present,  however,  the 

i    difficult]  wiili   which  l».tli  varieties  oi    crushed   Ball 

havi  to  contend  in  their  competition  with  Liverpool  is  thai 

••i    bulk,     In   id.    wholesale  trade  tlii-  difficult]   does   nol 

,  since   -nli   i-   bought  onlj  b]  weight;  but   the  native 

consumei    is  accustomed   to  pun  base  in  small   quantities 

:ini!  by  measure,  usunll]  b]  the  handful.     Since  Liverpool 

-.•it   i-  bulk  for  bulk  lightei  than  it-  rivals,  the  retailer  can 

,  larger  handful;  and  some  time  must  elapse 

before   the   consumei   can  be   brought   to  see  that  ■  small 

handful  ol   kurlrutch   is  equivalent  in   salting  property  to  a 

siderablj    grcatei    measure   of    the    Liverpool    product 

The  rapid   introduction  ol    kurkutch   is  due  to  the  fact  thai 

'I"'  dealet  i    .ii    present    prices   to   In-. -II    tin- 

lighter  variety,  nol   only  weigl r  wcicbt,  but   bull    t..r 

bulk. 

Pi  kTiNt  u  Sri  •  i  i  itiox. 
The    Siberian    Commercial    Bank     at     Ickatcrinenbutf 

t  .miii.  tin.  i-   it-    readiness    to   advance  holders  of   platinum 
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metal  from  300  to  37 1  roubles  per  kilo.  (  =  about  16/.  to  19/. 
per  lb.)  on  their  stocks.  The  object  of  this  announcement 
is  said  to  be  to  counteract  the  schemes  of  English  specu- 
lators who  have  organised  a  strong  movement  for  the 
depression  of  the  platinum  prices. —  Chemist  and  Druggist. 


German  Photographic  Dry  Platks. 

The  annual  report  of  the  Frankfort-on-tlic-Main  ( 'handier 
of  Commerce  complains  of  the  adverse  influence  of  the  high 
Customs  duties  on  glass  upon  the  German  industry  of 
photographic  dry  plates.  Principal  among  the  raw  materials 
of  that  industry,  which  is  a  considerable  one  in  Germany, 
are  nitrate  of  silver  and  window  glass.  (Silver  has  consider- 
ably advanced  in  price  recently,  and  window  gla^s  has 
likewise  risen.  Dry  plate  manufacturers  can  use  only 
English,  or,  iu  ease  of  need,  Belgian  glass.  German  glass 
is  unsuitable,  because  it  is  too  unequal  in  thickness  and  not 
sufficiently  straight.  But -the  German  glass  manufacturers 
are  protected  by  a  high  duly,  and  hence  they  do  not  take 
the  trouble  to  produce  as  good  glass  as  the  foreign  makers. 
In  consequence  of  this,  the  price  of  glass  in  England  has 
advanced  50  per  cent.,  which  difference  has  to  come  out  of 
the  pockets  of  the  German  dry  plate  manufacturers,  who  are 
already  heavily  handicapped  in  neutral  markets  by  the 
great  expansion  of  the  dry-plate  industry  in  England  end 
Belgium.  On  these  grounds  the  Frankfort  Chamber  of 
Commerce  claims  a  reduction  in  the  glass  duties.  It  should 
be  added  that  the  Frankfort  Chamber  of  Commerce  is  a 
body  of  pronounced  free  trade  views,  and  that  it  is  scarcely 
correct  to  describe  the  advance  in  the  English  glass  prices 
merely  or  chiefly  to  the  necessities  of  the  German  photo- 
graphic dry-plate  makers. — Ibid. 

Recent  Trade  Blue  Books, 
United  Strifes  Tariff'.  Return  respecting  Hie  Customs 
Tariff  of  the  United  States,  including  a  Tabular  State- 
ment comparing  the  Hates  of  Import  Duty  nine  levied  with 
those  irhieli  were  in  existence  previous  to  the  \st  October 
1890,  the  "  McKinleg  Administrative  Act,"  and  other 
documents.     (C. — 6381.)     Price  Is. 

This  is  a  statement  issued  by  the  Commercial  Department 
of  the  Board  of  Trade,  showing  in  a  comparative  form  the 
rates-  of  import  duty  levied  under  the  present  and  the 
previous  Customs  tariffs  of  the  United  States.  It  contains 
also  the  remaining  provisions  of  the  Tariff  Act  of  the  1st 
October  1890,  iu  full,  as  well  as  the  text  of  the  McKinley 
Administrative  Act  of  the  loth  of  June  1890,  together  with 
the  regulations  and  Treasury  instructions  to  officers  of 
Customs  under  the  Act. 

Mines  and  Minerals.  Mineral  Statistics  if  the 
United  Kingdom  of  Great  Britain  and  Ireland,  with  tin 
Isle  of  Man,  for  the  Year  1890.  (C— 6364.)  Price 
is.  4lci. 

This  is  a  return  prepared  under  the  direction  of  the  Home 
Office.  In  the  introduction  it  is  stated  that  the  present 
volume  contains  an  account  of  the  quantity  and  value  of  all 
minerals  wrought  in  mines,  the  value  of  all  minerals  obtained 
from  openworks,  brineworks,  &c. ;  a  table  of  the  mines  ' 
inspection  districts,  with  the  names  and  addresses  of 
inspectors  of  mines,  assistant  inspectors,  secretaries  to 
boards  for  examinations,  and  the  clerk  of  mineral  statistics  ; 
also  an  appendix  showing  the  production  of  minerals  in  the 
British  colonies  and  possessions. 

The  sources  from  which  minerals  are  obtained  in  the 
United  Kingdom  are  classed  under  three  heads : — 

1.  Mines  under  the  Coal  Mines  Regulation  Act. 

2.  Mines  under  the  Metalliferous  Mines  Regulation  Act. 

3.  Openworks,  brineworks,  Sec.  which  are  not  comprised 
by  these  Acts. 

The  introduction  further  states  that  an  annual  return  is 
required  to  be  sent  from  every  mine  to  the  inspector  for  the 
district  specifying,  under  the  Coal  Mines  Act,  the  quantity 
of  minerals  wrought  during  the  year,  and,  under  the 
Metalliferous  Mines  Act,  the  quantity  of  minerals  dressed, 
and  of  the  undressed  minerals  sold,  treated,  or  used  during 
the  year. 


The  statistics  of  minerals  wrought  from  mines  are 
prepared  from  these  statutory  returns. 

The  statistics  of  minerals  obtained  from  openworks, 
brineworks,  &c,  are  obtained  from  information  furnished 
to  the  inspectors  of  mines  and  to  the  Home  (  Itlice.  the  total 
number  of  persons  employed  at  openworks  being  taken  from 
the  census  returns. 

The  exports  and  imports  of  each  of  the  principal  minerals, 
furnished  by  the  Hoard  of  Customs,  are  given  after  the 
tables  «f  production,  and  in  several  eases  information  as  to 
distribution,  supplied  by  railway  and  navigation  companies, 
is  adde  1. 

Lists  of  smelters  of  the  principal  metallic  ores  follow  the 
export  and  import  tables,  and,  in  the  case  of  iron,  the  make 
of  pig-iron  and  the  quantity  of  ore  and  coal  used  are  given 
for  each  county,  from  statistics  furnished  to  the  Home 
Office  by  the  owners  of  blast  furnaces 

The  general  summary  shows  that  coal,  iron  ore,  and  stone 
aiv  the  most  important  minerals  worked  in  the  United 
Kingdom. 

An  appendix  is  added  showing  th  i  production  of  minerals 
in  the  British  colonies  and  possessions,  compiled  from 
official  reports  and  other  sources. 

British  and  Foreign  Spirits.  lit  port  210.  Price 
Is.  5i<7. 

This  is  the  report  of  the  Select  Committee  of  the  House 
of  Commons  appointed  to  consider  whether,  on  grounds  of 
public  health,  it  is  desirable  that  certain  classes  of  spirits, 
British  and  foreign,  should  be  kept  in  bond  for  a  definite 
period  before  they  are  allowed  to  pass  into  consumption, 
and  to  inquire  into  the  system  of  blending  British  and 
foreign  spirits  in  or  out  of  bond,  and  into  the  propriety  of 
applying  the  Sale  of  Food  and  Drugs  Act  and  the  Mer- 
chandise Marks  Act  to  the  case  of  British  and  foreign 
spirits  and  mixtures  of  British  and  foreign  spirits,  and  also 
into  the  sale  of  ether  as  an  intoxicant. 

The  Committee  in  their  present  report,  after  reviewing 
the  production  and  consumption  of  spirits,  their  distillation, 
together  with  their  definition  and  classification,  character 
and  purity,  state,  with  regard  to  the  latter  point,  that  they 
arranged  with  the  Inland  Revenue  that  about  50  samples  of 
spirits  should  be  collected  from  public-houses,  shebeens, 
and  fairs  in  various  parts  of  the  country,  to  ascertain 
whether  adulterations  of  a  pernicious  character  might  be 
put  into  them  by  the  retailer  before  being  given  out  to  the 
customers.  It  is  pleasing  to  say  that  not  a  single  ease  of 
such  adulteration  was  found.  They  varied  greatly  in 
strength,  being  from  14  to  30  under  proof,  but  the  spirit 
was  normal. 

With  regard  to  the  blending  of  spirits,  the  Committee 
state  that  they  do  uot  recommend  any  increased  restrictions 
on  blending  spirits.  The  trade  has  now  assumed  large  pro- 
portions, and  it  is  the  object  of  blending  to  meet  the  tastes 
and  wants  of  the  public,  both  in  regard  to  quality  and 
price.  The  addition  of  patent-still  spirit,  even  when  it 
contains  a  very  small  amount  of  by-products,  may  be 
viewed  rather  as  a  dilution  than  an  adulteration,  and,  as  iu 
the  case  of  the  addition  of  water,  is  a  legal  act  within  the 
limits  of  strength  regulating  the  sale  of  spirits. 

With  regard  to  the  bonding  of  spirits,  the  Committee 
state  that  their  general  conclusion  from  the  evidence  sub- 
mitted is  that  compulsory  bonding  of  all  spirits  for  a  certain 
period  is  unnecessary,  and  would  harass  trade. 

With  regard  to  the  effect  of  spirits  on  public  health  the 
Committee  is  of  opinion  that  as  the  public  show  a  marked 
preference  for  old  spirits,  which  the  trade  rind  more 
profitable,  and  as  the  practice  has  arisen  of  blending 
whiskies  with  patent  spirits,  to  fit  them  for  earlier  con- 
sumption, it  is  not  desirable  to  pass  any  compulsory  law  in 
regard  to  age,  especially  as  the  general  feeling  of  the  trade 
is  that  such  an  obligation  would  harass  commerce  and  be  an 
unfair  burden  on  particular  classes  of  spirits. 


Potassium  Salts. 

For  some  time  past  the  "  Georg  "  Brown  Coal  Works 
Company  has  been  making  deep  borings  for  rock  salt  at 
Ascherslebeu,   and    during   the   past   year   has    discovered 
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il  r.H  k  -.ill,  f.»r  which  the  companj  baa  obtained  the 

right    •  itagsinm   »;ili-    has 

depth  ol  1,050  ft.,  and  some  «ork- 
I . 

I'iIM:-    ol     Is  f .  i  018TB    VM' 

M  >\i  I  ,1  il  Bl  RS. 

.1  of  Tin, I.  J, .in  mil  for 
.1  ill  *   «ill  rcpai    |»  ni-.il: — 

•  I  h.   I  f  nch  Spirit  Indiuitrj ."  p.  1 1. 

•■  Pro  lion  in  the  Uniti  d  State*  " 

•  fradi    I'      lopmont  and  I'nwpccta  in  Pern,"  p.  20. 


V  01    i  R  WE  i:i  TURNS 

Bl   MXABT    OF    I.MruKTfl. 


M-'iilli  ending  30th  lone 
1891. 


Imports  of  Oils   foii   Mumii   f.niiim;  30th 

Il   M. 

Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1801, 

Coroa-nut Cwt. 

Olive Tuns 

I'alm Cwt. 

team Gall. 

Bead   Tons 

Train,  ftc Tuns 

Turpentine Owt 

article*  .,  Value  i' 

T>*inl  value  of  mis . .. 


11,870 


55,816 

1,133  1,968 
T.1.:ii:> 

■ 

1,440  1,401 

.-,,:(;:(  . .  . .  i 

85,767  87,117 


£ 
15.775 
100,010 

181,514 

81,701 

81,188 


£ 

-l.i'.:.  i 

100,150 
174*78 
88,769 

88,150 


Bl         859,188 


Metals 

Chemical-  and  djeatulb 

oil, 

Raw  materiala  'or  non-textile  ln« 
rlaa. 

Total  rain 


£ 


£ 


Si    MM  I  1.1      "1 

Minim 

Ho  'ii  end 

ng 

MHh  Juno 

It ... 

IBJL 

M"iaU  (other  tlian  Btaehlnery) 

t 

c 

701,104 

-'l.i 

I  mi  ..in-  ..i   Mi  i  n  -  mil  \i,,Mn  imum,  sotii  Junk. 


Quan 


' 


r  — 

I 




aw. 

£ 

1 

1 1  ..i  i 

.-I.I 
l**ti.  I 

<«l 

7.IHC Ton, 

oilier  artkli 

Tntal  value  ••(  mrla!" 


• 


101  7-1 


IstroHTs    of    Kwv    Matkuiau    fok    N..\  Tkxtilk 

INDUSTRIES    FOB    Momii    ENDING    BOTH    .1 1  \> 


Articles. 


Values, 


M«. 


1891. 


Hark,  Peruvian ..    Owl, 

Bristle, Lb. 

■  linn- Cwt, 

Gum  ;— 

ibic 


B0 

Qutta-perehi  . 

raw : — 



Wot 

[vorj  

M.illlin-  :  — 

Ouano Tons 

Bone, 

Bl Cwt 

nurs 

rl 

Palp  of  wood 

Boein Cwt 

Tallow  anil  stearin 

Darrali 

It- 
Hewn  i/.s.is 

n 

Sta,,., 

•rauy 

Other  ariii-le, Value  £ 


T..tn; 


10,787 

U'.i 
8,184 

08,070 
1,771 

1,510 

10443 

I01.lt! 


7.118 

280,460 

i  ISt 
10,514 

11,446 

18,371 

818 

1.771 

:i,iilli 

JII.MI.-I 


p. 

■ 
:;i;.i;iu 


£ 
16,001 


ni'.>i.; 


lCi.TiU 
19,067 

nuns 

81,880 

ra,  in.-. 

88,811 


18,044 

turn 

1 1 1  ,718 

1 1 1615 

10,718 

■:■:.:■■:■: 
80411 

si  .vtis 

.....lis 


l:«'.J--.'        836,281 
60,518 

1,177 


138,100       148,868 
1  182,411      1  I 


is.,;  is 
31*481 


■■;".:;>•-. 


1163,880 


■«•" 
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Imports  of  Chemicals  and  Dykstuffs  for  Month 
ending  30th  June. 


Articles. 


Alkali Cwt. 

Bark  (tanners,  ie.)    „ 

Brimstone 

Chemicals Value  £ 

Cochineal   Cwt. 

Cutch  and  garnbier  Tons 

Dyes : — 
Aniline Value  £ 

Alizarine „ 

Other  

Indigo  Cwt. 

Bfadder  

Nitrate  of  soda....      „ 
Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 
Total  value  nf  ?heniit'als 


Quantities. 

1890. 

1891. 

1,(10(1 

7,519 

93,131 

58,9  H 

64,494 

58,830 

Too 

315 

•2,033 

1,902 

1,976 

1,467 

728 

1,038 

111,327 

169,221 

26,111 

16,318 

2,1 ',22 

1,021 

Values. 


is:  ii. 


£ 
8,667 

ii;,.-.ri 

14,136 
132,261 

1,308 
55,946 

18,071 
25,922 

■J,l  I", 

26,808 
903 
B.728 
24,283 
52,579 
188,873 


£ 
4,816 

27,190 

17,710 

121,153 

3,377 

17,093 

20,978 
31,239 

2,597 
2.1,902 

1,338 
74,515 
13.017 
21,808 
184.252 


642,632        596,909 


Exports  of  Miscellaneous 

ENDING    30T11 


Articles  for  Month 
June. 


Articles. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...        „ 

Stoneware „ 

Glass  :— 
Plate Sq.Ft. 

Fliut Cwt. 

Bottles 

Other  kinds , 

Leather : — 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


Quantities. 


839,200 


50,931 


309,730 
S.221 

70,201 
17.592 

11,644 

1,788 
1,298,600 

86387 
4,429 

42,793 


1891. 


Values. 


1890. 


1891. 


1,404,500 

1,399,100 

02,785 


233,481 

8.801 

03.772 
211,558 

13.13S 

3,533 
1,0.17,400 

90,141 

5,231 
30.960 


L8,6! 17 
36,869 
22,181 
92,495 

104,489 
87317 

171,280 
16,827 

20,512 
202285 
33,093 
14,841 

107,386 

23,621 
115,219 

65,611 
120,352 
111,511 

33,713 

45.122 


!,71S,07H 


£ 
31,001 

87,510 

28,645 

102,357 
121,510 
152,099 
104,212 

15,512 

18,156 

20.0111 
30,517 
17,409 

119,314 
28,262 

125/.I75 
70,909 
143,046 
154,607 
35,968 
51,887 


Exports  of  Metals  (other  than  Machinery;)  for 
Month  ending  30th  Jink. 


Articles. 


Quantities. 


2,886,13.1 


Brass Cwt. 

Copper  :— 
(inwrought , 

Wrought „ 

Mixed  metal 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead „ 

Plated  wares. . .  Value  £ 

Telegraph  wires,  ic.   „ 

Tin Cwt. 

Zinc , 

Other  articles  ..  Value  £ 

Total  value  .... 


1891. 


Values. 


1890. 


1891. 


£ 

£ 

9,075 

9,795 

42,617 

44,290 

69,720 

60,915 

199,805 

169,993 

25.1  17 

27,798 

84,908 

90,526 

38,334 

25,311 

105,845 

71,234 

•• 

231,967 

208.55S 

•• 

•  • 

105,290 

114,783 

346,701 

368,896 

2,616,964 

3,008,000 

5.270 

5,252 

7  1.052 

73,731 

•• 

20,023 

.11,079 

■• 

152,228 

220.9S5 

8,547 

7.5S1 

41,901 

36,410 

18,697 

15.D57 

18,280 

15,032 

•• 

80,488 

80,970 

3,775,311 

4.225,591 

Exports  of  Drugs  and  Chemicals  for  Month  ending 
30th  June. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

£ 

£ 

488,176 

519,8.14 

157,318 

196,831 

Bleaching  materials    „ 

109,430 

134,915 

80,829 

46,618 

Chemical  manures.  Tons 

24,788 

28,738 

102. 100 

177,313 

.. 

88/229 

88,996 

Other  articles 

293.050 

251,346 

Total  value 

732,528 

761,104 
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iHontbip  patent  list. 

•  Ti,.  ar.-  tin-  dl  DnMal  Journals  in 

winch  arc,  |,t»ii...  ,,f   tin-   '  oriflCStiOOl  arc  advirtiv   i 

Oomph*   S|  u  advertised  mi  accepted  an  open  to 

i,  ii  lb*  Patent  Offlec  immediately,  and   to  opposition 
witliin  two  m'Hitlin  "(  the  aaid  dates. 


I.— ci  M  l;\l.  PLANT,  APPABATU8,  a*d 
MACHTNEBY. 

Ai-i'i  i<  mows. 

I    Thorp  and  -I   Birtwisle.     S«  t  la«  XVIII.,  B. 
icn.     Improved  method  of  and  apparatus 
ting  the  condensation  of  steam  and  other  condeosible 
vapours.     Jane  I". 
10,41  •    vY.  BergilU.     Set  I  last  XVII. 
1 0,436    II.    L.   Callendar.       Improvements    in    pressure 
suitable    especiaUj     ai    piesomcters,    barometers, 
thermometers,  and  the  like.    June  19. 

10,846     The   Manchester   Oxygen    (Brio's  Patent)    Co., 

Lin, .  and   vY,   M  Jackson.     Improvements  in  and  in  the 

mode  of  utilising  the  pressure  in  cylinders  or  reservoirs  of 

oomprcssed  gas<  -  ■  r  •  tin  application  or  employment  of  such 

.' 

10,599,  I'.  I'    Bonrdil,     Improvements  in  apparatus  fur 

- 1 1>(^  nr  pulverising  liquids.    June  "'-'. 

10,610.  E  Theiseo.  Improvements  in  apparatus  for 
leasing  steam  and  other  condensiblc  vapours,     June  22. 

10,651.  G    Glydon.      Regulators  or  governors  for  com- 

I  gases  oi  othei  fluids.    June  28 
10,659    II.  PTilson.     Set  Class  XVII. 
10,788.  C.  II-  rlaubold.     A  centrifugal  machine  for  incor- 
.*  together  various  substance  s,    <  omph  te  Speciflca- 
tion.    June  -i. 

10,759    ir.i.r lal      Improved rcgenei  furnace. 

t  !omph  *■  Spi     Hi  ition.    June  - 1 

io,77i  rV*.  J. Tranter  and  B.  Hale.  An  improved  coin- 
pound  fur  preventing  incrustation  and  corrosion  in  steam 
and  other  hot  water  boilers.    June  24. 

\    \\    I. Hi-.     Kb  improved  stand  for  chemical  or 
other  purposes.    June  25. 

10,909    .1    I     Braidwood,     Set  Class  II. 

11,034.  K    Harve)       Improvements  in   and   relating  to 

itus.     Jum 
11,043    f]     u     Miller,      Improvements   in    faucets    f"r 
fluids.    Complete  Specification.     Piled  June  29. 
I   i  Ith,  1891,  i»  ii  tpplii  .i 

lion  in  I  niti 

ii. jm    I     ii    Irmoui  is  II. 

rayloi        l  he  oxidising   retort    fui 

.In it   i 

11,443  I!  I'  Hcalej  Improvcmenli  in  cauldrons  for 
melting  pitch  and  fall'  substances     Julj  6. 

1 1. .vo.  iir.  s    ,    ,..  \  in 

11,640  ».C  KouthbyaodF  D  Blyth.  Improvements 
in  apparatus  foi 

■ 

1 1  690   .1      I  Prom    P    \.  M  die)  and    \     I 

Improvi  mi  nts     n    in  .'-  sing  columns, 
Julj 

1 1,691    .'     V    Hurl.  \      Prom    VI     l     ■    ■       I 
Improvements  in  apparatus  foi   ii  ■    lutom  ■•     r.  pruhition  of 
pressuri  -  and  temperatun  ■     Julj 

11,779    II   I.  Callcndai     Improvements  in  tbcrtnoi 
->!>■  I  pj  romoti  r-     Julj  1 1 


COMPLETE    SPECIFICATIONS    ACCEPTED.* 

1890. 

E.  G.  Lawrence. — Prom  S.  Pick.     See  Class  VII. 

10,721.  W.  I,.  Wise. —  From  Solvay  and  Co.  Method 
and  means  for  charging  materials  into  apparatus  such  as 
cupolas,  blast  furnaces,  limekilns,  scrubbers,  and  absorption- 
ton  in.    June  24. 

11,711.  I>.  Bylands  and  li.  Morant.  Glass-lined  tubing, 
June  17. 

12,585.  E.  Harlow  and  R.  Cunliffe.  Apparatus  for 
ilrj-in;:,  calcining;  and  evaporating,    July  15. 

13,322,  K.  llarlmrn.  Apparatus  foi  evaporating  and 
•  li-tilliiif.'  liquids,     July  1. 

i:i,:i'.in.  .1.  Batten,     Regenerating  furnaces.    July  1. 

14,104.  II.  ('•  Shaw.  Apparatus  for  heating  boilers, 
evaporating  pan-.  Sec    July  15. 

See  Class  XVII. 

Production  of  colli,  and  apparatus 


199.  T.  P.  Binds. 
18,596.  B.  J.  Hardy, 
therefor.    Julj  8. 


1891. 


i ;.  ( ioodlet.    Apparatus  for  compressing  and  accu- 
mulating ilniil-.    July  I. 

7IS7.  S.  M.  Lillie.     Bvaporating apparatus.    Julj  8 
77"i.  II.  Burgess  and  C. D.  Davis.     Vacuum  evaporating 

apparatus.    July  15. 

B547.  VY.  II.  Beck.— From  ii.  Moreau.     Set  Class II. 

VY.  ,1.  Mini,  es,     Prom  II.  T.  Yaryan,    Bvaporating 

and  distilling  apparatus,     Julj  I, 


n.— FUEL,  GAS,  a.m.  LIGHT. 

Applications. 

10,452.  I    Bischgitz  and  The  Patent  Mining  and  Pinaneial 
Trust,  Lim.     Improvements   relating  to   the   treatment   of 
June  19. 
10,545.  T.  Reynolds.     Improvements  in  clay  and  asbestos 

ills  for  use  in  jm-  tin--.    June  20. 
10,667.  F.  Fanta.     A  new  self-acting  apparatus  for  the 
automatic  production  of  oxygen.    June  28. 

6,  ]■'.  .1.  Jones,    An  improvement  in   Furnaces   lot 
ig  gases  used  in  coke  making,    June  25. 
10,902   .1.1'.  Braidwood.    Improvements  in  apparatus  for 
ig  retorts  for  the  manufacture  "I   gas  and  for  other 
i  poses.    June  26. 

10,918,  J.C.I  handler.  Improvements  in  apparatus  for 
washing  or  scrubbing  gas.    June  26. 

11,210,  L.  II.    \rinoiir.     Improvements  connected  »itli 
ovens,  furnaces,  retorts,  or  othei   structures,  used  in  the 
making  of  coke  or  charcoal,  or  for  distilling  or  roasting  oai 
ini    matter,   or   otherwise   subjecting   carbonaceous 
malt,  t  to  the  action  "i  heat.    July  1, 

11,258  S,  Vlford.  \n  improved  method  of  combustion, 
applicable  to  coal,  coke,  and  other  inflammable  material. 
Julj  '.'. 

11,347     I    Hodgson  and   VY.  Myland.     Improvements  in 
fhting.     July  8. 

11,416,  J.  Bromtlow,     Improvement!   in   gas   produoen, 

1 1.7  in.  .1.  II.  H.  Dinsmore.  Improvement!  in  the  manu- 
facture i  lluminating  and  heating  purposes,  and  in 
or  connected  with  apparatus  therefor,     Julj  10, 

11,764.  A  O.  Jones.  Improvements  in  the  manufacture 
foci, utilising  sewage  therein,     July  In. 

11,784.  .1.11  Hilton.  Improvements  in  apparatus  lor 
■  irburctting  gases.     Julj  1 1 
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Complete  Specifications  Accepted. 
1890. 

10,329.  J.  Love.  Apparatus  for  manufacture  of  illumin- 
ating gas.     July  1. 

11,239.  YV.  H.  Buckland  and  G.  Myers.  Composition 
and  manufacture  of  fuel  from  coal  dust,  &c.     July  1. 

11,514.  W.  Lacey.  Manufacture  of  artificial  fuel. 
July  15. 

12,016.  W.  Foulis.  Apparatus  for  stirring  and  drawing 
the  charge  of  gas  retorts.     July  1. 

12,580.  C.  W.  Bartholomew  and  J.  Oxley.  Apparatus 
for  drawing  coke  from  coke  ovens.     July  1. 

13,398.  W.  H.  Xevill.  Treatment  of  tar  and  pitch. 
July  8. 

13,177.  M.  Fromont.  Production  of  coke  and  apparatus 
therefor.     July  1. 

17,745.  T.  Cooke.  Method  of  setting  clay  retorts  for  the 
manufacture  of  coal  gas.     June  24. 

1891. 

8068.  T.  Keetman  and  YV.  Bach.  Scoop  for  discharging 
gas  retorts.     June  24. 

8547.  W.  H.  Beck. — From  G.  Moreau.  Production  and 
diving  of  compressed  air,  and  usefully  applying  same. 
June  24. 

9790.  II.  H.  Lake.— From  The  Standard  Coal  ami  Fuel 
Co.     Compound  for  treating  fuel.     July  15. 


III.— DESTKUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 

1890. 

13,398.   W.  H.  Nevill.     See  Class  II. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

10,619.  J.  Y.  Johnson.— From  The  Iiadische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  basic  dyestuffs.     June  22. 

10,861.  H.  H.  Lake.— From  K.  Oehler,  Germany.  Im- 
provements in  the  manufacture  of  colouring  matters. 
June  25. 

11,017.  J.  Dawson  and  R.  Hirseh.  The  production  of 
artificial  indigo.     June  29. 

11,031.  R.  Holliday  and  Sons,  R.  Holliday,  and  L.  G.  Paul. 
Improvements  in  the  preparation  of  green  colouring  matters 
for  dyeing  animal  fibres.     June  29. 

11,046.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  alpha-naphthoquinone  dichlorimide,  and  of  basic  dyestuffs 
therefrom.     June  29. 

11,049. 0.  Imray. — F'rom  The  Farbwerke  vormals  Meister, 
Lucis,  and  Briining,  Germany.  Manufacture  of  meta- 
amidohenzaldehy-de,  and  of  salts  thereof.     June  29. 

11,218.  H.  H.  Lake.— From  K.  Oehler,  Germany.  Im- 
provements in  the  manufacture  of  colouring  matter. 
Complete  Specification.     July  1 . 

11,275.  J.  Y.Johnson. — F'rom  The  Badische  Anilin  and 
Soda  F'abrik,  Germany.  The  manufacture  and  production 
of  new  dyes  of  the  rosaniline  series  and  of  new  materials 
therefor.     July  2. 

11,298.  F.  Schweich  and  E.  Bucher.  New  or  improved 
colouring  matter  or  dye,  and  methods  of  extracting  and 
utilising  the  same.     July  3. 


11,328.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  yellow 
azo-colouring  matters  striking  on  mordants,  and  absolutely 
fast  against  the  action  of  fulling,  soap,  and  light.     July  3. 

1 1 ,395.  R.  Holliday  and  Sons,  Limited,  and  A.  G.  Brookes. 
— From  T.  Holliday,  United  States.  Improvements  in  the 
manufacture  of  azo  colours.     July  4. 

11,472.  YV.  B.  FCspeut.  Improvements  in  the  manufac- 
ture of  extracts  from  logwood  and  other  dye  woods,  also  in 
preparing  dyewoods  for  use  in  dying.     July  6. 

11,629.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  F'abrik,  Germany.  Improvements  in  the  manufacture 
of  basic  naphthalene  colouring  matters  and  of  sulpho-acids 
therefor.     July  8. 

11,663.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  colouring  matters  for  dyeing  and  printing, 
derived  from  benzidine  and  its  analogues.     July  9. 

Complete  Specifications  Accepted. 

1890. 

9825.  A.  J.  Boult.— From  G.  Boulet,  tils,  Donard,  and 
Contamine.     See  Class  XII. 

9923.  O.  Imray.  —  F'rom  C  F.  Bochringer,  Sonne. 
Manufacture  of  pyrazolones.     July  1. 

12,550.  J.  Y.  Johnson. — F'rom  The  Badische  Anilin  and 
Soda  Fabrik.  Production  of  new  diphenyl  derivatives  and 
a  new  base  for  preparation  of  dyestuffs.     June  24. 

12,715.  B.  Willcox. — F'rom  the  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  new  derivatives  of  alizarine 
and  its  analogues.     July  8. 

13,010.  W.  Majert.  Manufacture  of  colouring  matters. 
July  8. 

13,235.  C.  Willcox.— From  The  Farbenfabriken  vormals 
F'.  Bayer  and  Co.     Production  of  azo  dyes.     July  1. 

13,443.  B.  Willcox.— F'rom  The  F'arbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  new  sulpho-acids  of  dioxv- 
naphthaline  or  amidonaphthol,  and  of  azo  colouring 
matters  therefrom.     July  1. 

13,565.  H.  H.  Lake. — From  A.  Leonhardt  and  Co. 
Manufacture  of  colouring  matters.     July  1. 

13,710.  J.  Dawson  and  R.  Hirseh.  Production  of  substi- 
tuted benzidines  (diamidotriphenyls)  and  colours  therefrom. 
July  8. 

14,620.  J.  Y.  Johnson. — F'rom  The  Badische  Anilin  and 
Soda  F'abrik.  Production  of  new  substantive  dyestuffs. 
July  15. 

15,120.  O.  Imray. —  From  The  Society  of  Chemical 
Industry.  Basle.  Manufacture  of  black  colouring  matters. 
July  8. 

1891. 
7803.    A.   Lembach,    P*.    Schleicher,    and   C.   F.    Wolf. 
Manufacture     of     ortho-oxyquinoline     and     oxyquinoline 
derivatives.     July  15. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

10,131.  C.  Masse.  Improvements  in  and  relating  to 
chemically  retting  all  kinds  of  textile  substances.     June  15. 

10,134.  G.  L.  P.  Eyre  and  T.  J.  Hopkins.  Improvements 
in  apparatus  for  treating  and  scouring  or  cleansing  wool 
and  other  materials,  for  removing  therefrom  greasy  or 
other  matters,  and  for  analogous  cleansing  and  separating 
operations.     June  15. 

10,543.  W.  R.  Comings.  Impregnating  paper  and  other 
fibrous  materials.     June  20. 
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[Julj  : 


10,556.    A.    M.   Clark.— Fr La  So  1 

I  \i       ',.;  i i     i  angummiag     and 

decu  naterials.     J 

l"  i.i  i    i:.  Ingham.     An  improved  compound  or  mixture 
•  irn  and  fabric*.     June  28. 
berlicb.     New  process  ol  manufacturing 
bom  wi  ipable  "i  !>• ling  spun,  and  by-prod 

the  some,  and  apparatus  therefor.    Jul]  4. 

11,717.  a  Improvements  in  the  treatment  of 

samples  of  crude  wool  for  estimating  pi  I  ompletc 

11,724,  .1.  I    [Joyce.     Sizing  composition  for  cotton  yarn. 
(  omplcti   S|  Julj   10. 

II,  I.   Lehner.     Improvements  in   the   mannfacl 

Heial   and    mixed   -ilk   threads,    and   in    apparatus 
tli.  r.  for.    Jul)  II. 

n  ii  mi..-,  Ai  .  f  i  in.. 

B711.J   Miller  and  J    Vliller,  jun.    Method  and  apparatus 
for  rcudcring  textili  one  treatment.    June  24. 


vii—  \(  ins.  \i,k  OilS,  uid  SALTS 

A  ill  II  kill 

10,158.   1     Luhmann.  Improvements  in  the  production 

..t    carbonic   said   from  biearbonat                        iplete 

- 

10,168.  J.  H.  Parkim  S     I          l  \. 

10,303,    II.    II.     I  m     '111.      K.n-.  r     I'.il.  | 

l  int.. I   Btati  ivcments    in    the    mannfaelure    of 

alkali,  carbonate*  ol  lb  nui  iatic 

a.  1.1.  and    id    briolu,  •  ak.'-.  ..r    l.l.i.'k-    foi  and 

apparatus  thi  I  lion.     .In in 

10,41  .iiict.      Improvements    i.  luting   t..   the 

conversion  of  orude  phosphates  and   phosphatcd  chalk  into 
pur.,  phosph  rbonato  ol  lime,  and  to  the  n 

..i  the  substances  used  in  such  conversion.     Juni   19 


VL— DYKING,  CALICO    I'KINIIN'i;.    PAPEB 
STAINING,  am.  BLEACHING. 

Anl.n   \  l  lOMB, 

10,173    I     H    I an       \n  improved  solution  for  us<  in 

black  -ilk  la.-.-.    June  16. 

10,488.   i     U.Truman.     An  improved  solution  for  use  in 
tho  dyeing  of  silk  fabrics,  yarns,  and  threads.     .Inn.   19. 

10,678.  K.  Sutcliffe  and   ii.  E.  Sutcliffo.     Improvements 

In  the  dyeing  and  treatment    ol   cotl ind  othei 

,d-.     Juno  28. 

1 1 . : ! -J 7   1 1. 1  mi  .i  \      l  :        Mi.  Farbwerke  vormaU 
Lucius,  ami   BrUning,  Germany.     Process  of  dyeing  -ilk  a 
-.did   black   by  means  of  alizarine,  fiavopurpurino,  anthra- 
purpurine,  and  mixtures  of  these  bodies.     July  :t. 

11,698.  .1 .  Bertram!  I.,  plat,     (mprovi nts  in  apparatus 

for  dyeing  or  bleaching  textile  materials.    Julj  9. 

i  II   LTIONE     A.  -  i 

1890. 
Il,:i7'.!.  A.  Mitseherlich.    Sizing  paper.    July  1. 

,i     ll.|.|..ti-taii,  l'.  Greei 
and    .1.    W,    wiiii.  I.  \       Apparatus    for    scouring, 

i,  \.'.     .1  ul \  - 

14,878.  J     Robcrtshaw.     Dyeing,    sizing,   and    washing 
machines.    Julj   Lfi 

in.     Bli  aching  ground  cork.     Julj   i  i. 


In. 470.  Comte  T.  Brochocki.  Improvements  in  the 
manufacture  of  compounds  of  barium  and  id  peroxide  of 
hydrogen.     June  19. 

10,617.  \V.  Wolters.  Improvements  relating  to  the 
production  of  chlorine  and  hydrochloric  acid.    June  22. 

10,626.  \ .  <  .Southwell.  Improvements  in  the  treatment 
ul  gases  and  vapours  of  metallic  oxides  and  sulphides  for 
the  |  effecting  their  deoxidation,  and  in  apparatus 

therefor.     June  22. 

10.629.  1.  Edwards. — From  O.  Guttmann  and  L.  ltuhr- 
mann,   Germany.      Inipr.iMinrnt-     in     apparatus   for   the 

isation  of  nitric  acid.     June  28. 

10.630.  A.  Duprfi.  —  From  1'.  Dupr&  Germany.  Im- 
provements in  tin'  manufacture  of  potassium  carbonate. 
June  22. 

11,099.  G.D.Davis.  Improvements  in  the  manufacturt 
ol  lactic  arid.     June  80. 

1 1,811  I.  Goodall.  From  S.  Pi  acock  and  II.  A.  Gait, 
United  States.  Improvements  in  obtaining  chromates  and 
bichromates  of  potash  and  soda,    -I  dy  8. 

11.469.  T.  II.  Bell.— From  T.  Schloesing,  France.     Im 
provements  in  the  manufacture  ol   anhydrous   chloride  of 
magnesium,  and  tho  apparatus  used  therein.    Julj  •'-. 

11.470.  T.  II.  Bell. — From  T.  Schloesing,  France.  Im- 
provements in  rli.-  manufacture  of  chlorine,  and  in  the 
apparatus  used  therein.    Jul)  6. 

ll, is i.  L.  I..  Labois.  Improvements  relating  to  the 
refining  of  sulphur  and  tho  distillation  of  sulphur  and  other 
ores,  and  to  apparatus  therefor.    July  6. 

i  ...nil  ik  Specifications  Accepted. 

1890. 

1532,  I.  ii.  Lawrence.  -From  S.  Pick.  Apparatus  for 
evaporating  liquors  containing  salts,  and  for  separating 
-mil  salts  when  rendered  insoluble  by  evaporation  of  the 
liquors.     July  I. 

4695.  I.  <•.  Lawrence. — From  S.  Pick.  Apparatus  foi 
drj  in;.,  salt    July  1. 

13,504  I.  J.  Hutchinson.  Obtaining  useful  products 
from  bleaching  power  dregs  and  lime  mud  from  paper 
works.    Julj  8. 

11.    E.    R.    N.'wlanil-.      Treating    phosphoric   and 

to  facilitate  it-  storage  and  transport.    Julj  8. 

18,885.  -I.  Simpson.     Manufacture  of  caustic   soda,  and 
erj  of  reagents  employed  foa  repeated  use.    June  84. 


VHI.— GLASS,  roiTKUV.  lrd  BABTHENWABB. 

Ai-ii  it  vi  ll 

10,208.  J.  !'.  kdams.  A  method  of  and  apparatus  fur 
making  balls  or  othei  articles  from  molten  glass,  or  other 
molten  or  plastic  material.    June  16. 

10,818.  0.  Boklen.  Improvements  in  the  manufaotun  of 
slabs  or  tiles,     Completo  Specification.    Jane  IS. 

10,464.  .1.  Armstrong.  Improvements  in  the  manufac- 
ture of  tank-  or  boxes  ami  other  articles  of  gla--,  and  in 
mechanism  or  applianc*  -  to  be  used  in  the  said  manufacture. 
June  19. 

10,661.   >V.  w.  Pilkington.     Improvements  in  and  oon- 
l  with  kiln-  for  annealing  plate  glass.     June  88. 

10,780.  II.    Ik    Baker.       \  i ■•--    foi    sealing   metallic 

ithei  than  platinum,  through  glass.    Jul 

1H.S17.   I.  Pcnnell  and  .1    I    Hum-.      Improved  up] 
or  appliance  for  use  in  supporting  ceramic  wan    in  enamel 
kiln.,  whilst  being  tired.     June  25. 

11,039.  1'.  Sicvcrt  Improvements  in  the  process  oi 
producing  glass  articles  with  metal  enclosures,    June  -"■'• 
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11,070.  D.  Rylands.  Improvements  in  the  process  of 
glass  manufacture.     June  30. 

11,165.  C.  Armstrong.  Improvements  relating  to  salt 
glazing  of  sanitary  ware  and  the  like.     July  1. 

11,205.  H.  J.  Chappell.  Improvements  in  machines  for 
pressing  and  moulding  plastic  materials.     July  1. 

11,386.  J.  Slack.  Apparatus  for  and  method  of  producing 
sharp  outline  and  relief  in  ceramic  and  other  plastic 
substances.     July  4. 

11,401.  W.  B.  Fitch.  Improvements  in  the  manufacture 
of  glass  bottles  and  similar  articles.     July  4. 

11,509.  .1.  Bilton.     Decorating  pottery.     .Inly  7. 

11,556.  C.  F.  Parsons.  Improved  manufacture  of 
crucibles  and  similar  vessels  of  plumbago,  clay,  earthen- 
ware, or  other  plastic  material,  and  apparatus  for  this 
purpose.     July  7. 

11,607.  T.  M.  Rymers-.Tones.  An  improvement  in  the 
manufacture  of  refractory  and  non-conducting  bricks,  blocks, 
tiles,  slabs,  and  pipes.     July  8. 

11,617.  T.  Severn.  Improvements  in  kilns  for  beating 
or  burning  pottery  and  the  like.     July  8. 

11.637.  B.  A.  Spaull.  Improvements  in  the  manufacture 
of  glass  bottles  and  the  like,  anil  in  apparatus  therefor. 
Jnly  8. 

11.638.  C.  C.  liruff  and  T.J.  Bott.  The  utilisation  of 
worn  out,  defaced,  and  broken  plaster  of  Paris  moulds 
used  in  the  manufacture  of  china  and  other  fictile  war,'. 
July  8. 

11,752.  C.  C.  Bruff  and  T.  J.  Bott.  Improvements  in 
or  connected  with  plaster  of  Paris  moulds  for  use 
in  the  manufacture  of  china,  earthenware,  and  the  like. 
July  10. 

Complete  Specifications  Accepted. 

1890. 
13,155.   I,.  II.  .Tahn.      Firing  pottery.     June  24. 
13,351.  J.   Ilamblet.     Manufacture  of   ornamental   tiles, 
and  apparatus  therefor.     June 'J  I. 

1891. 

7885.  C.  Blount,  V.  Ward,  and  A.  Fisher.  Translucent 
eleissoune  enamel.     July  8. 

9220.  II.  Godwin  and  W.  Hewitt.  Fender,  hearth,  wall 
and  other  tiles.     July  8. 

9412.  W.  James.     Ornamenting  glass.     July  15. 

9745.  L.  Lederer.  Producingcoloared  designs  on  mirrors. 
July  15. 


IX.— BUILDING  MATFKIAI,S,  CLAYS,  MORTARS, 
aud  CFMENTS. 

Applications. 

10,137.  II.  H.  Lake.— From  H.  Ii.  Seely,  United  States. 
Improvements  in  the  construction  of  Moors.     June  15. 

10,168.  J.  II.  Parkinson.  Improvements  in  obtaining 
lime  (CaO)  from  limestone  (CaC03),  and  applicable  also 
in  the  making  of  cement,  whereby  the  recovery  of  the 
carbon  dioxide  evolved  can  be  effected.     June  16. 

10,672.  C.  E.  W.  Young.  Improvements  in  and  connected 
with  asphalt  paving.     June  23. 

10,722.  YV.  T.  Ramsden.  Improvements  in  seasoning 
timber.     June  23. 

10,767.  J.  Dent.  Improvements  in  or  relating  to  tiles  for 
use  in  building  or  constructing  concrete  walls.     June  24. 

11,209.  IF  Aitken.  Improvements  in  the  treatment  of 
stone,  brickwork,  plaster,  or  stucco,  and  the  like,  for 
preventing  deterioration  thereof.     July  1. 

11,259.  K.  E.  A.  Sorel.  Improvements  in  materials  for 
the  manufacture  of  bricks  and  other  articles,  the  building  of 
fortifications,  and  the  protection  of  vessels.  Complete 
Specification.    July  2. 


11,642.  H.  Hearttield.  An  improved  water  and  tire- 
proof  fibrous  material  suitable  for  the  manufacture  of  plain 
or  decorated  wall,  ceiling,  or  floor  linings,  electrical  and 
other  conduits,  bases,  and  coverings,  and  numerous  other 
purposes  for  which  wood,  paper,  plaster,  and  cement  are 
now  used.     July  8. 

Complete  Specifications  Accepted. 

1890. 

10,427.  \V.  Darling.  Calcining  carbonates  for  cements, 
&e.     June  24. 

13,105.   A.  McLean.      Decorative  artificial  stone.     July  8. 


1891. 

2911.  F.  G.  Edwards.  Combination  of  iron  and  concrete, 
&c,  for  building  purposes.     July  1. 

8017.  <  I.  Imray.  —  From  F.  Zernikow.  Apparatus 
employed  in  the  manufacture  of  artificial  sandstone. 
July   I. 

8875.  J.  J.  Mead.     Lime  grinding  mill.     July  1. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

10,111.  p.  II.  Bertrand.  An  improved  method  of  forming 
magnetic  oxide  (Fell,)  upon  the  surface  of  wrought  or 
cast  iron.     June  15. 

lo.ili.  (I.  Bamberg.  Improvements  in  extracting  gold 
from  ore.     June  19. 

m.5s7.  Davies  Bros,  and  Co.,  Limited,  and  M.  Bayliss, 
Improvements  in  the.  method  of  and  apparatus  employed 
in  coating  metal  sheets  with  spelt, t  or  other  metal  or  metallic 
alloy,     June  22. 

10,761.  C.  YV.  Bildt,  G.  Ashworth,  and  F.  Ashworth. 
Improvements  in  linings  for  Bessemer  i verters.    Jnne  21. 

lo,s72.  L.  Cameron.  Improvements  in  the  manufacture 
of  puddled  iron.     June  26. 

10.984.  F.  II.  Mason.  A  process  lor  the  extraction  of 
tin  from  tin  slags  or  tin  refuse  by  founders1  ashes,  copper 
salts,  carbonaceous  matter,  fluorspar,  and  other  suitable 
fluxes.     June  27. 

10.985.  F.  II.  Mason.  A  process  for  the  extraction  of 
tin  from  tin  slags  and  tin  refuse  by  lead  or  its  salts, 
carbonaceous  matter,  fluorspar,  and  other  suitable  fluxes. 
Jnne  27. 

11,033.  J.J.  Meldrum,  T.  F.  Meldrum,  and  E.  Harris. 
Improvements  in  or  connected  with  puddling  and  like 
furnaces.     June  29. 

11,083.  J.  Bowing.  Improvements  in  the  method  of 
treating  blue  billy  or  purple  iron  ore,  iron,  sand,  and  similar 
substances,  for  the  purpose  of  preparing  them  for  the 
reducing  furnace.     Complete  Specification.     June  30. 

11,095.  J.  S.  Taylor  and  S.  YV.  Challen,  Improvements 
in  the  process  or  method  of  manufacturing  metal  tubes. 
June  30. 

11,177.  E.  Polte.  Improvements  in  or  relating  to  the 
spinning  of  metal.     July  1. 

11,190.  F.  YV.  Harbord  and  YV.  Hutchinson,  .bin.  The 
utilisation  of  tin  plate  scrap.     July'  1. 

1 1,208.  J.  Turton.  A  process  for  extraction  of  metals  from 
ores  and  minerals  containing  them.     July  1. 

11,247.  L.  Reuleaux.  Improvements  in  the  construction 
and  working  of  smelting  and  melting  furnaces.     July  2. 

11,279.  C.James.  An  improved  method  or  process  foi 
the  production  of  zinc  or  spelter  from  ores  or  compounds; 
containing  the  same.     Complete  Specification.     July  2. 

11,337.  ('.James.  An  improved  method  or  process  for 
the  collection  of  refined  copper.     July  3. 
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11,342.  H.  Packet  and  J.C.  Hontgomerii  Improvements 
in  ili.-  extraction  of  gold  ami  silver  front  ores  "i  compounds 
containing  the  same,     Julj  8. 

Il,:i7:i.  'III.-  Manchester  Oxygen  (Brings  Patent)  Co., 
I. in.  ,  uimI  W.  M  Jackson.  Improvements  in  tin-  applica- 
tion "i  oxygen  an. I  other  gases  in  the  welding  ami  autogenous 
loldcring  o?  metals.    July  4. 

11,502.  .1.  I..  B.  Higgin.  Making  hardware  of  a  porous 
nature  on  tin-  outside,  ami  with  a  liquid  resisting  glaze  mi 
the  inside,  to  be  entitled  "  Pour  u-  "  or  otherwise.    July  7. 

ii  563.  C.  James.     An   im]  thod  .-i  i less  for 

the  production  of  line  or  spelter  froi es   ..r  compounds 

containing  the  same.     Complete  S| ideation.     Julj  7. 

n. i,!..   ii    I     l  ry,  \    Hermann,  it.  I.,  a.  P,  Dresi  I.  I:    II 
Kveritt,  ami  II    \.  Penrose.     Improrements  In  ..i  n  lating  to 
Hi.'  treatment  of  silvci  ores  containing  /im-,  and  gold  ores 
■  lining  lino.    Julj  - 

COMF1  in     SPEOOTI   mi..'.-    A.  .  HTKD. 

1890. 
1 1,328.  G.    Hilgenstock   ami   .1.  Massenez.     Separating 
sulphur  from  sulphurous  pig  iron.     Julj   I. 

12,432.    1    I'.ii  k.  i    an. I    A     I.    I:.. I. in-. .ii.     Producti I 

om  oi  i'i)-.  .1  ores  of  zinc.    Julj  8. 
12,912.  G    Rodger.    Apparatus  foi  making  steel.  June  24- 
13,356.  II.   i..   Castcer,      Manufacture   of   sodium   ami 
potassium.    Julj  l. 

16    I     Burger  and  B.  Mannheimer.     Product  oi  c 

pound  for  preventing  formation  <>i   pores  in  molten  metals, 
ami  manufacture  ol  same.    July  B. 

14,063.  II.    II.   Lake.     Prom  C.    I-'.   Claus.       Inneuling 

win-,  -Im  •  l  m.  ill.  \.-.      Jul]    15. 

16,107.  J.  0  Day.  Alloys  and  compositions  for  covering 
metallic  an. I  other  surfaces,  in  proven!  corrosion  ami 
fouling  when  sul irgcd.    Jul]   l". 

1891. 
'I.   B.   Peck.     Apparatus  for  centrifugal]^    treating 
particl  -"i  metallic  oi    mineral  beating  substances  of  diffe- 
rent degrees  of  specific  gravity.    July  15. 

1206  II  II  Lake  Prom  J.  II  Bevinglon.  Shapingor 
forming  ami  welding  lal  tubes,  &c.     July  15. 

Ili  \\  ilson.    i  lupola*.    .1  ul.\  l  S. 

Bill    I'.  -I.  B.  Mill-      In. hi   W.  I..  Brockwaj  .     1 1 
waste  tinned  sti  el  ..r  iron.    June  2 1. 

■Hi..  \  Torkiogton  Prom  N.  K.  Morris.  Apparatus 
i.. i  n-.  in  ii..  ii  i  i  fibre.    Julj  B, 


11,278.  E.  Hancock  and  A.  J.  Marquand.  Improvements 
in  tin.  production  of  elements  tor  electric  or  secondary 
batteries.     July  2. 

0.  (i.  ii-  M.  Hardingham.— From  J.  B.  Hard  ami 
H.  Connett,  United  States.  Improvements  in  ami  relating 
to  galvanic  batteries.    July  7. 

11,620.  !•'..  K.  Lever.  Improvements  in  apparatus  for 
preparing  bleaching  solution  ami  bleaching  powder  by 
electrolysis.    Julj  8 

11,712.  II   •  .  Hull.     Improvements  in  or  connected  with 

.  i. .  n  i.   batteries      .1  ulj   9. 

Complete  Specifications    Accepted. 
1890 

13,735.  I".  Hoepfner.  Apparatus  fot  use  iu  electro- 
metallurgical  operations.    Julj  B. 

1891. 

5638.  W.  A.  Crowdus.     Electric  batteries.     July  15. 

8573.  .1.    V.   Johnson.  -From   .1.    Weir.     Productio 
hydrocarbon    products    for    use    tor   insulating    purposes. 

J •  •-'). 

1-i.   Bazin.     LTse  of  compressed   an-  tor  producing 
electric  lighl  ami  cold.    July  l . 

9627.  C.  H.  Vbel. — From  1!.  .1.  Gulcher  and  J.  Pintooh. 
Thermo-electric  batteries.    July  15. 

9928.  6.  A.  Sehoth.     Galvanic  batteries.    July  15. 


XL—  1  II  i  PBO-<  HEMISTBY   km.  ELECT  BO 

Ml-  I  M.I.I    K(,V. 

Aft'ii.  \rniN-. 
10,347     l'      i         itrick.        Improved    electric    battery, 

Jim.-    I- 

10,371  I  B  I  Hi. H. -i. .ii.  Improvement*  in  the  pro 
duction  of  light  and  the  generation   "i    heat  and  eleetrioitj 

.Inn.-    I- 

10.977  V.  de  Mcritcns.  Improvements  In  galvanic  bat- 
teries, Piled  .Inn.-  -j7.  Date  applied  foi  28th  November 
1890,  being  date  <.t  applii  stion   n  1  ranee 

10.978  H  •  mens  Itr..-.  and  '  o  .  Lint  Prom  Siemens  ami 
Halsko,  Germany.  Improvements  in  insoluble  porous 
a I.  -  for  clectrolyticnl  processes.     .Inn.-  27. 

11,060.    I'    Giraud       Improvements    in    thenno-i 
batteries.    .Inn..  SO. 

1 1, lot  ImprovemenU   in   or  connected   «itli 

electric  primarj  batterii  -     June  80. 

ll.l:ii  i  A  l  ..in.  ImprovemenU  in  apparatus  for  the 
.  lectrolysii  of  aluminium.    Jane  80. 

I|,22S  I  i  i:.  I. in, in.  rhe  improvement  ..f  production 
of  electricitj  bj  means  of  adrj  cell  battery.    Julj  2. 


XU.— FATS,  OILS,  am.  SOAP  MANUFACTUBE. 

A  ill  li  irui.Ns. 

10,132.  ( '.  Pink,  Improvements  in  ami  relating  to 
lubricants  for  machinery.    Jane  15. 

10,516.  I;.  .1.  .Ionian.  An  improved  compound  for 
cleansing  purposes.     Jane  20. 

10,837.     ii.    C.    Hagemann    ami    T     C.    Palmet       S 
I  I.,-  Mil 

11.177  .1.  IT.  Johnson.  -From  I'.  Bibard,  France,  [ra- 
pt ivements  in  filtering  or  expressing  oils  or  liquids  from 
-...I  ..i  other  materials,  and  in  tin.,  construction  of  the 
apparatus  employed  therein.    July  6. 

11,799.  N.  M.  Henderson,      Improvements  in  treating  or 
i   purifying  paraffin  wax,  and  in  apparatus  therefor.    -I  <il\  II. 

I   OUTLETS   Sl'Ki  11  H IAHONS    AOCEPTED. 

1890. 

9825.  A.  J.  Boult. — From  •;.  Boulet,  Bis,  Donard,  and 
Contamine.  Apparatus  for  extraction  ol  fats  ..i  "il-. 
sulphur,  and  other  material,  and  for  manufacturing  extracts 

for  .l\  i  -      July  1. 

11,360  .1.  Baptista.  Facilitating  the  use  of  mineral  or 
other  non  saponifiable  oils  in  the  manufacture  ol  soaps. 
July  I. 

17,275  < '.  1!.  niingworth.  Soap-  for  diseases  of  the 
skin. 

1891. 
2241.    \V.   s.   Somen.      Producing   ami   refining  spirits 
from  oils  mi. |  apparatus  therefor.     Julj  - 


XIII— PAINTS,  PIGMENTS    VABNISHES,  and 
RESINS. 

APPl  li    ITInVs. 

10,524     \    I    Rath,       \n  improvement  in  the  mannfac- 
il  india-rubber.     Complete  Specification      June  20 

10,528.    V  P.   It.  i --      Improved  process  of  de  rul 

canising  vulcanised  india  rubber,  gntta  percha,  ami  similar 
md  reclaiming  the   rabbet    therefrom   for  remanufao 
lure,  without  the  addition  of  pure  rubber.     Complete  Spe. 

Ition.      .Inn.-  'Jo. 
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10,822.  C.  N.  Jackson.  A  compound  preparation  to  be 
used  as  a  substitute  for  gutta-percha  and  similar  products 
for  insulating  and  water-proofing  purposes.     June  25. 

lo,s:(7.  O.  C.  Hagemann  and  T.  C.  Palmer.  Improve- 
ments in  the  manufacture  or  treatment  of  varnish,  oils,  and 
the  like,  and  in  apparatus  therefor.     June  25. 

1 1,207.  C.  Henry.  Manufacture  of  phosphorescent  sulphide 
of  zinc,  and  the  application  thereof  to  vehicles  or  substances 
used  for  washing,  dyeing,  painting,  and  printing.     July  1. 

11,613.  F.  G.  Trehame  and  \V.  H.  Eastwood.  An  im- 
proved process  for  the  manufacture  of  white  lead.     July  8. 

11,627.  C.  H.  Bigland.  Improvements  in  auti.fouling  or 
other  compositions  or  paints.     July  S. 

Complete  Specifications  Accepted. 

1890. 

12,414.  E.  V.  Gardner.  Manufacture  of  white  lead  and 
apparatus  therefor.     June  24. 

1891. 

8161.  H.  II.  Lake.— From  E.  W.  Dahl.  Manufacture  of 
white  lead.     July  15. 

8317.  C.  Wittkowsky.  Composition  of  matter  consisting 
in  casein  cement.     July  8. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

10,596.  13.  Cannon  and  W.  J.  Cannon.     An  improvement 

in  or  relating  to  the  manufacture   or  treatment  of  size,  the 
same  being  also  applicable  to  the   manufacture    or   treat 
menl  of  glue  and  of  gelatin.     June  22. 

10,871.  1!.  YVhiteley.  Improvements  in  the  manufacture 
of  mats,  rugs,  and  similar  articles  from  the  skins  of  animals, 
such  as  sheep  and  the  like.     June  26. 


XV.— AGRICULTURE  and   MANURES. 
Application. 

10,265.  W.  Newton.     The  production  of  a  strongly  basic 
phosphate  of  lime  for  use  as  a  manure.     June  17. 

Complete  Specification  Accepted. 

1891. 

9348.  C.    Glaser.     Treating   phosphorites  or  other  phos 
phatic  materials.     July  8. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

10,313.  W.  B.  Giles  and  C.  E.  Eastick.  Improvements 
for  the  manufacture  of  sugars,  glucoses,  and  other  saccharine 
solutions.     June  17. 

10,414.  W.  Hergiiis.     See  Class  XVII. 

Complete  Specifications  Accepted. 

1890. 

10,331.  A.  Lefranc,  L.  Lefrauc,  and  A.  Vivien.  Manu- 
facture of  sugar.     July  8. 

1891. 

9115.  J.  C.  Firth.     Cleaning  kauri  gum.     July  8. 

9665.  E.  Ruescher.  Separating  impure  sugar  masses  at 
"lie  operation  into  crystallised  sugar  and  molasses,  avoiding 
all  other  products.     July  15. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

10,135.  P.  M.  Justice.— From  A.  W.  Billings,  United 
States.  An  improved  method  of  and  means  for  manufac- 
turing beer  and  ale.     June  15. 

10,414.  W.  Bergius. — From  C.  Liesseuberg,  Germany. 
An  improved  composition  for  and  process  of  clarifying 
liquids.     June  19. 

10,659.  H.  Wilson.  An  improvement  in  cooling  or 
refrigerating  appliances  for  cooling  brewers'  wort  and  other 
liquids.     June  23. 

11,123.  M.  A.  Adams  and  C.  S.  Meacham.  New  or 
improved  means  for  the  preservation  of  hops.     June  30. 

11,153.  A.  Savigear  and  T.  J.  Scrutton.  An  improved 
fermenting  vat.     July  1. 

11,183.  F.  Bollmann.  Improvements  in  malting. 
Complete  Specification.     July  1. 

1 1,237.  T.  White  and  J.  Lee.  Improvements  in  apparatus 
employed  in  the  brewing  of  beer.     July  2. 

11,549.  .1.  J.  W.  Peters.  Improved  process  of  manufac- 
turing alcohol.     July  7. 

11,687.  J.  L.  B.  Higgiu.  Producing  an  "artificial 
condition  "  in  ales,  wines,  and  spirits  by  a  process  of  heating 
them  in  winter,  and  cooling  in  summer.     July  9. 

Complete  Specifications  Accepted. 
1890. 

12,834.  F.  Sauer.  Malt  wine.     June  24. 

13,862.  B.  E.  R.  Newlands.  Treatment  of  grain  and 
malt,  and  production  therefrom  of  a  new  product  for  use  in 
brewing  and  distilling  or  as  a  food.     July  S. 

15,790.  E,  R.  Budden.  Method  and  apparatus  for 
maturing  wine  and  like  beverages.     July  8. 

17,329.  J.  Rose.  Brewing  oatmeal  stout  and  porter. 
June  24. 

18,099.  T.  P.  Hinde.  Improved  hciling  coppers,  and  an 
arrangement  •>!'  brewing  plant  for  use  therewith.     July  1. 

1891. 
2241.   W.  S.  Somers.     See  Class  XII. 
6512.  C.    Funk.     Fermenting   mash,    dough,    wort,    &c. 
June  24. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

10,279.   R.  Silcock.     Improvements  in  or  appertaining  to 

the  manufacture  of  food  for  animals.     June  17. 

10,415.  A.  Collingridge.— From  V.  Cornet  and  A.  Jones, 
France.  Improvements  in  the  treatment  of  common  salt 
intended  to  be  used  for  curing  food,  such  as  meat,  game, 
fish,  and  poultry.     June  19. 

11.045.  E.  Leconte.  Improvements  in  the  preparation  of 
leaven  for  use  in  the  manufacture  of  bread,  pastry,  and 
biscuits.     June  29. 

11,142.  F.  W.  Crowther.  Anew  or  improved  digestive 
condiment  for  human  use.     June  30. 

11,557.  O.  Imray. — From  Bonne  Paraf-Javal  nee  Van- 
derheym,  and  J.  A.  J.  Paraf-Javal,  France.  Application  of 
compounds  of  strontium  to  alimentary  hygienic  and  medicinal 
purposes.     July  7. 

B. — Sanitary  Chemistry. 

10,181.  T.  Thorpe  and  J.  Birtwisle.  Improvements  in 
continuous  precipitation  apparatus  for  the  treatment  of 
sewage  and  other  liquids  having  solid  matters  suspended 
therein.     June  16- 
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10,563     v  Bosaack  and   II.  <  ,  Bull.     Improvements  in 

t)„-  treats ■■-.  ■'»''  i"  obtaining  certain  useful 

products  thereby.    June  -"• 

1i.,'j-j-.i    u    E.  AJeney.     Improvements  in  the  treatment 
nf  sewage  linage.    Jam 

11,557.    0.    Imray.  —  From     Bonne    ParaWaw]     nee 
Vandcrheym,    and    .1     A     J     Paral  Javal,    France.      Set 
KVII1      i 
11.71c'..  K    ChruBeld.      Improvements    relating    to   the 
tco  ;ii„l  ill.  consumptiou  of  town  refu* 
ili-   utilisation   ..I    sewage   and    town   rel 
obtaining   motive  power,  and  to  apparatus  therefor.     Com 
pl.t.  Specification.     Julj  9 

11,764     \   1 1.  Jom  -      >'•■  '  Haas  II. 

I    ..Mil. IT!     Sl'Ki  It'll    vlliiN-    ACCEITTtD. 

1890. 
10,319    I'    Scuddei      Treatment   ol    refuse  material  for 
obtaining  valuable  products  therefrom.    July  9. 

1891. 

.1    I     Kierby.     Apparatus  for  automatically  regu- 
the  supply  of  precipitating  materials  t..  sewage,  and 
foi   inalogons  purposes.    June  24. 


\l\      PAPKE,  PASTEBOARD,    I  pi 

AlTI  li  UH>\. 

\\  .  R.  i  omings.     Se<  Class  \  . 

Court  i  ii  Bpt '  ii  i.  mi..-,    \, .  1 1  ii  i, 

1890. 

7816    J     \     Loudon.     Treatment   of   peat   fibre  for  the 
manufacture  of  brown  paper,  millboards,  &c.     June  17. 


XXL— PHOTOGRAPHIC  PROt  ESSES  un 
MATERIALS. 

APPLICATIONS. 

10,101.  .1.   Joly.     Improved   methods  of  obtaining  solar 
altitudes  by  the  aid  of  instantaneous  photography.  June  15. 

11,265.  1".  Thomas.     Improvements   in   the  methods  of 
employing   materials  that  arc  sensitive  t"   radiant  enei 
such  :i-  liu'lit.     July 2. 

Complete  Sim  m.  mows  Accepted. 

1890. 

13,836.  .1.   .1.  Acworth.      Manufacture  of  photographic 
films,  and  apparatus  therefor.    July  s. 

1891. 

8557.  A.  J.   Boult, — From  J.  North.     Improvements  in 
photograph] .    July  S. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES 
urn  BXTB  II  TS. 

Ii    MI..N-. 

0.    O.  Imra]      Prom  •      I'.   Bochringei  and  Si 
.         my.    Manufacture  of  dcbydrod'mcthylphen)  l|" 

.Inn. 

11,833,  It.  Willcox.  -From  The   Parbenfabrikcn  vnrmals 
I     Hayci   <r,.|  i  a.,  Germany,     Improvements  in  the  mnnu- 

i.i.nir.     mil I    production    ••!     pharmaceutical    compounds. 
-I  ii  I  %  11. 

11344    .1    P.  von  Mcring,     An  improved  anesthetic  and 
hypnotic     Julj  II. 

(  '..Mil  1  1 1    Bri  .  11  n  v A,  ,  1  1  , 1  1,. 

18,729.  II.  I  in..'  v       npound  of  togar  with  the  milts 

..I  phosphorus  for  dietetic  pin  1 

8841     W.S  XII. 

B541.  P.  A.  n  1I1.    Vmerioan  Enfloui 

Miiiini.i.  inn  ol  medical  1  Ktrai  U     June  84. 


XXII.— EXPLOSIVES,  MATCHES,  Bro. 
Applications. 

10,593.   E.  Davies.     Improvements  connected  with  cxplo 
give   and    non-explosive    projectiles,   and   in  an  explosive 
compound    to    be    used    with     the    explosive    projectiles. 
June  22. 

l'i,7l7    .1.  Selwig  and  11.  Lange.     Improved  manner  and 

apparatus    for     nitrating     cotl cellulose,    straw,    &c. 

June  24. 

11,273.  (i.  VV.  Thomas.  Improvements  in  matches, 
fusees,  and  the  like.    Julj  -. 

11,326.  W.    E.  Gedge.    -From  the  California   Explosive 

r,  1  mi.. I  States.      An  improved  method  of   |>uriti- 

catign    ..1     nitre-glycerin,    and    an    explosivi mpound 

ji.|..ii..i  therewith.    C plete  Specification.    Jnlj  8. 

11,383.  C.  H.Curtis  and  ('•■  AndnS.  Improvements  in 
the  manufacture  of  gunpowder.  Complete  Specification. 
Julj  1. 

C    11   1    in-   and  G.  G.    VndnS.      Improvements 
In  the  manufacture  of  gunpowder,    .  1  n  1  \  4. 

11,713.  M  Heulnnd.  Manufacture  ol  explosives. 
July  9. 

I  lOHPl  1  1  1     Spi LTION8    At  ■  KPTED. 

1890, 

.ii     \\  .    Norms       Safety  fuse  for  exploding  petards, 
June  - 1. 

1891. 

1381.   I     1.  Ventris.     Improvements  in  matches.    Julj  8. 


Will.     ANAL1  I  H    \l.  (  III  \lisi'i:v. 
A 111  n  mow. 

10/192.  J,  Imidlaw.     Improvements  in  centrifugal  appa- 
-  t..i  testing  samples  oi  milk.     Complete  Specifical 

.Inn 


Printed  and  Publl  1  ,  ,„ .,„,, ..,,  ,  , . [ , , ^ , ,  v  _ 


THE   JOURNAL 


OF   THE 


Society  of  Comical  3ttoustty: 

A    MONTHLY    RECORD 

FOR  ALL  INTERESTED  IN  CHEMICAL  MANUFACTURES. 


No.  8.—  Vol.  X.] 


.H.|ICT  01  lOrti  fXon-Members  30/-  per  annum ;  Members 
AULUbl  Jl,  loyi.  '  21/- per  Set  of  extra  or  baek  numbers- 
L    Single  Copies  (Members  only)  2/6. 


€l)t  g>orietp  of  Cbnniral  Jnoustrp. 

Past  Presidents : 

Sir  H.  E.  Roscoe,  M.P.,  LL.D,  V.P.R.S 1881—1882. 

Sir  Frederick  Abel.  C.B.,  D.C.L.,  F.R.S 1882—1883. 

Walter  Weldon .  F.R.S 1S83— 1884. 

W.  H.  Perkin.  Ph.D.,  F.RS 1S81—1SS5. 

E.  K .  Muspratt 18S5— 1886. 

David  Howard 1S86— 1887. 

Prof.  James  Dewar.  F.RS 1887—1888. 

LudwigMond,  P.R.S 1SS8— 1SS9. 

Str  Lowthian  Bell,  Bart.,  F.R.S 18S9— 1890. 

I:   Rider  Cook 1890—1891 . 


COUNCIL  FOR   TEAR   ENDING  JULY,   1892. 


President:  Prof.  J.  Emerson  Reynolds,  M.ll,  D.Sc 
Vice-Presidents : 


F.R.S. 


Sir  Lowthian  Bell,  Bart,  F.R.S. 

Win.  Crowder. 

James  Duncan. 

Dr.  John  Evans  F.RS. 

1  ':i\ id  Howard. 

S.  H.  Johnson. 


Ludwig  Mond,  F.R  S. 
Dr.  Hugo  Midler,  F.R.S. 
B.  E.  R.  Newlands. 
J.  C.  Stevenson,  M.P. 
A.  Norman  Tate. 
Sir  John  Turnev. 


A.  II.  Allen. 

Arthur  !; 

Jno.  Calderwood. 

Dr.  Charles  Drej  Pus. 

II.  Grimshaw. 

Prof.  It.  Meldola,  F.R.S. 


Ordinary  Members  of  Council: 

E.  K.  Mnspratt. 
T.  1,.  Patterson. 
Boverton  Redwood. 
Jno.  Spiller. 
T.  W.  Stuart. 
William  Thorp,  B.Sc. 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer: 
E.  Rider  Cook,  East  London  Soapworks,  Bow,  E. 

Honorary  Foreign  Secretary  : 
Dr.  F.  Hurter. 

General  Secretary :  Charles  G.  Cresswell. 

Offices: 
Palace  Chambers,  9,  Bridge  Street,  Westminster,  S.W. 


THE  JOURNAL. 


A.  H.  Allen. 

L.  Archbutt. 

G.  H.  Bailey,  D.Sc,  Ph.D. 

Joseph  Bernays,  M.I.C.E. 

H.  Brunner. 

E.  Rider  Cook. 

W.  T.  Dent. 

Ohas.  Dreyfus,  Ph.D. 

John  Heron. 

D.  B.  Hewitt,  M.D. 

David  Howard. 

Prof.  J.  J.  Hummel. 


Publication  Committee: 
The  President. 

i     Prof.  A.  K.  Huntington, 
|    F.  Hurter,  Ph.D. 

Wm.  Kellner,  Ph.D. 

Ludwig  Mond.  F.R.S. 

T.  W.  B.  Mumford. 

B.  E.  R.  Newlands. 

John  Pattinson. 

W.  H.  Perkin,  Ph.D. 

Boverton  Redwood. 

John  Spiller. 

A.  Norman  Tate. 

Wm.  Thorp. 

Th  jmas  Tyrer. 


F.R.S. 


Editor : 
Watson  Smith,  University  College,  London,  W.C. 
Assisted  by  the  following  Staff  of  Abstractors : 


S.  B.  Asher  Aron.  IV.,  IX.,  X. 

H.Auer \n, 

T.  L.  Bailey,  Ph.D.  Gen.Chem. 
G.H.Beckett..    V.,  VI.,  VII. 

D.  Bendix III. 

E.  Bentz IV.,  V.,  VI. 

Jos.  Bornays.M.I.C.E.    I. 

E.  J.  Bevan V..XIX. 

Bertram  Blount .  {Xi^  \jj  j 
Arthur  G.  Bloxam. . .    XV. 
C.  H.  Bothamley XXI. 

E.  G.Clayton.  ••  {!  x'vn'l1" 

II.  <■'.  Colman,  >    r,       ~, 
]■!,  ],  t    Gen.  Chem. 

V.Cornish... VIII.,  IX.,  XIII. 

C.F.Cross...    V.,  XII.,  XIX. 

Oswald  Hamilton  ...    I. 

P.J.Hartog,  B.Sc,  Gen.Chem. 

Bertram  Hunt XIV. 

C.  C.  Hutchinson  I.,XV1II.B. 

Prof.  D.  E.  Jones,  B.Sc.     XI. 

W.E.Kay VI. 

A  J.  King,  B.Sc VI.,  XVI. 

F.  S.    Kipping,  \       II.  and 
D.Sc $  Gen.Chem. 

Chas.  A.  Kohn,   1  n       „. 
Ph.D.  ...   !   j  "en-  Chem. 

L.deKoningh  XVIII, XXIII. 


T.  A.  Lawson.  Ph.D. .    IV. 

J.    Walter     Leather, )  Y,- 
Ph.D jxv- 

F.  II.  Leeds Ill, XXI. 

A.  Liebmann,  Ph.D.  [  IV£  J1- 

A.  R.  Ling IV..  XVI. 

D.A.Louis XV. 

W.  Macnab XXII. 

K.  E.  Markel.  Ph.D.  ..     XII. 
A,  K.  Miller,  Ph.D..     III..  IV. 
N.  H.  J.  Miller,  Ph.D.    XV. 
J.  M.  H.  Munro,  D.Sc.    XV. 
H.S. Pattinson, Ph.D.    VII,  X. 

Vann-™.'?.-:}  XVI,  XVII. 
F.  W.  Renaut. . .    Patent  Lists. 
H.  Schlichter,  Ph.D..    V,  XV. 
Edward  Simpson  ....     I. 

A.  L.  Stern,  B.Sc XVII. 

D.  A.  Sutherland  . . .    II,  III. 

X.  W.  Tchaykovsky,  B.A.  Gen. 
Chem.  (Russian  Lit.) 
Bertram  Thomas  ....    XI. 

Eustace  Thomas XI. 

H.K.Tompkins,  B.Sc.    X. 
V.H.Veley.M.A.    Gen.Chem. 
A.  Wingham X. 


NOTICES. 

Prints  of  the  group  photographed  at  Trinity  College, 
Dublin,  may  be  had  on  application  to  W.  Lawrence,  Photo- 
grapher, :>— 7,  Upper  Sackville  Street,  Dublin,  price  5s.  each. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  be  forwarded  to   him  at  Bow, 

unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [AuS 


Authors  ol  •  r.  ad  before  the  Society,  or 

any  of  it-  Local  Sections,  are  requested  to  take  notice  that 
under  Bole  H  ol  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  tl.r.-,-  months  "f  nil  such  papers. 
Infringement  ..f  this  bye-bra  renders  papers  liable  to  be 

•.-,1  by  the  Publication  Committee,  or  ordered  i 
abstracted  for  the  Journal,  in  which  case  no  reprints  cim 
be  furnished  to  the  author. 


i-  hereby  given,  for  tin-  information  of  members  and 
ten,  that  the  advertisement  columns  of  this  Journal 

have  been  contracted  for  by  Messrs,  El  as  and  Spotttbw i . 

icty*e  printers  and  publishers,  to  whom  »U  commu- 
nicatio  -  them  should  be  addressed. 


The  Secretary  ia  instructed  to  negotiate  for  the  purchase 
of  copies  of  the  Booiety'e  Journal  for  January  and  May 
iary,  February,  and  April  1886.  Members 
possessing  odd  copies  ol  these  numbers  are  particularly 
rcqui  -t.  'I  i"  communicate  at  once,  Btating  price  required, 
with  Mr.  CressweU,  The  stock  of  all  other  numbers  is  at 
nt  sufficient  for  the  Council's  requirements. 


The  Society's  Office  will  1"-  closed  from  September   1st 
i  ■  September  15th. 


CHANGES   OF   ADDRESS 


All In...  1  ..  <  'ran.  •<  ourl  ;  3,  Ludgate Circus  Buildings, 

Ion,  1  a 

Vusten,  Prol     P.    I  .  In  New   Brunswick;  569,   Vc i 

Ave •.  Long  Island  (  ity,  N.Y.,  I    >  \ 

llnnisl  ■    II   '    ,l/o  Dale  Street  \  (..  11,  Exchange  Build- 
1  .iverpool. 

Ilcckt  ti.  t ;.  II.  1  o  Warrington  ;  0  0  W.  Macnab,  1  1 
Siinili  Bin  el    W<  itminsti  r,  S.W. 

mli  y,  <     II  .  1  ,,  1.,  eds  ;  Taunton,  Somi 

li     1:  ,  1  ..  (  ra\  ford  j   1.     Boissii  re,   <  lenova, 
Switzerland. 

Ilrunner,    1     I.    Ml'.   1  •■    Northwich;    Druid's 
W  avert  pool. 

\l    l/o  Derbj  1    tpartado  689,   Buenos  Aw.-. 

II    .1     all  communications  to  c  a  Mj  ■■ 
Mining  I  '  adia. 

Conlncr-Jamcs,  J.   II.   l/o  Jobannesburgi  10,   Mansion 

1  i 

1  pp<  r  Parlii il 

Liverpool. 

rty,    D,    l/o    London:  Inland    Kevenue,    Hailsham, 

Dunn.  Spt  tin  Journal*  until  further  noti 

In      II  ri,  William 

Stro  t.  N<  a  ^  ork,  1    -  \ 

Gilchrist,  P.  K.,  l,'o  Orient  1  -       t,  Baltimore, 

M.I  ,  VJ8.A 
flilmonr,  O.,  l/o  Dublin  t  IS,  Melville  1  nburgh. 


Hamilton,  Jas  C,  l/o  Linlithgow;  Trinity  Lodge,  Edin- 
burgh. 

Holt,  <i.  Crompt 1  0  Stoke;  Albion  Works, Congleton, 

Cheshire. 

Menzies,  W.  J.,  l/o  St.  Helen-:  Stretton  Hall,  Malpas, 
i  Iheshire. 

Morrison,  Jno.,  l/o  Forth  Bank;  St  Peter's  Chemical 
Works,  Newcastle-on-Tj  ne. 

Newton,  II.  ('.,  I  0  Belsize  Court  :  5,  Naasington  Boad, 
Hampstead,  N.W. 

Patterson,  Geo.,  1"  Tufnell  Park;  c/o  The  Manhre 
Saccharine  Co.,  Lim.,  Hammersmith,  W. 

Pattinson,  II.  I...  jun.,  1  o  Felling;  7.  Windsor  Crescent, 
Newea-tle-on-Tvne. 

I'a--.     A.    C,    lo    Clifton;      file    Holme-.    Stoke     Bishop, 

Bristol. 

Bawson,  Dr.  S.  <i.,  l/o  Liverpool:  Westbourne,  West- 
bourne  Grove,  West  Kirby,  Cheshire. 

Boscow,  Jas  .  I  o  Littleborough :  Birch  Vale  Printworks, 
Derbyshire. 

Smith,  E.  Bernard,  l/o  Silvertown;  <■  o  Burt,  Boulton, 
and  Haywood,  Selzaete,  Belgium. 

Speakman,  .1.  J.,  Journal-  to  Stanley  Villas,  Greenway 
Boad,  Buncorn. 

Stewart,  ( '.  W.  A.,  l/o  South  Kensington;  54,  Belsize 
Boad,  I Ion,  N.W. 

Sumner,  Harold,  1/oBroughton  Park  ;  Butt  Hill.  Prestwieh, 
Manchester. 

Takayama,  J,  l/o  Berlin:  Geological  Survey  Office, 
D(  partment  of  Agriculture,  Tokio,  Japan. 

Vaughan,  J.  L,  I  0  Dulwich  (Jrove;  SS9,  Norwood  Load. 
Tulse  Hill,  s.K. 

Wils Dr.  W.  II. .  1  o  Madras;  15,  Perham  Boad,  Weal 

Kensington,  W. 


CHANGES   OF   ADDRESS   REQUIRED. 


Bailey,  < '.  S.,  1  o  Waltham  Abbe]  .  Essex. 
Liepmann,  l>r.  II.,  I  o  Nelson  Wharf,  MillwsJl,  E. 
loid.  T.  Anderson,  I  o  21,  Greenwaj  Load.  Buncorn. 


OratfjS. 


Bailey,  Win  .  The  Terrace,  Oaken,  near  Wolverhampton. 

Smith,  Bichard  (foi    manj  years   of  the  Boyal  School  of 
Mines),  at  17.  thai  l: I.  Begent's  Park,  N.W. 

Stroud,  Wallet  It.,   Mount  Vernon  St.,  Philadelphia,  Fa., 

I    -  \ 


Aug.  31, 1891.]       THE  JOUKNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTKY. 


677 


Coinmuntrattons. 


REPORT  TO  THE  UNITED  STATES  INTERNAL 
REVENUE  DEPARTMENT  AS  TO  STANDARDS 
AND  METHODS  FOR  THE  POLARIMETRIC 
ESTIMATION  OF  SUGARS. 

By  C.  A.  Champion,  Chemist  of  U.S.  Internal  1!, •venue; 
H.  W.  Wiley,  Chief  Chemist  of  U.S.  Department  of 
Agriculture  ;  and  O.  H.  Tittmann,  Assistant  in  Charge 
of   Weights   anil  Measures    I'.S.   Coast   and    Geodetic 

Survey. 

Section  1,  paragraph  231,  of  the  Act  entitle.]  "  An  Act  to 
reduce  revenue  and  equalise  duties  on  imports  and  for 
other  purposes,"  approved  October  ],  1890,  provides: 

"231.  That  on  and  after  July  first,  eighteen  huudred  and 
ninety-one,  and  until  July  first,  nineteen  hundred  anil  five, 
there  shall  be  paid,  from  any  moneys  in  the  treasury  not 
otherwise  appropriated,  under  the  provisions  of  section 
three  thousand  six  hundred  and  eighty-nine  of  the  Revised 
Statutes,  to  the  producer  of  sugar  testing  not  less  than 
ninety  degrees  by  the  polariscope,  from  beets,  sorghum,  or 
sugar-cane  grown  within  the  United  States,  or  from  maple 
sap  produced  within  the  United  States,  a  bounty  of  two 
cents  per  pound;  and  upon  such  sugar  testing  less  than 
ninety  degrees  by  the  polariscope,  and  not  less  "than  eighty 
degrees,  a  bounty  of  one  and  three-fourth  cents  per  pound, 
under  such  rules  and  regulations  as  the  Commissioner  of 
Internal  Revenue,  with  the  approval  of  the  Secretary  of  the 
Treasury,  shall  prescribe." 

It  is  the  opinion  of  this  Commission  that  the  expression 
"  testing  ***  degrees  by  the  polariscope"  used  with 
reference  to  sugar  in  the  Act,  is  to  be  considered  as  meaning 
the  percentage  of  pure  sucrose  the  sugar  contains,  as 
ascertained  by  polarimetric  estimation. 

It  is  evident  that  a  high  degree  of  accuracy  is  necessary 
in  the  examination  of  sugars  by  the  Bureau  of  internal 
Revenue,  under  the  provisions  of  this  Art.  inasmuch  as  the 
difference  of  one-tenth  of  one  per  cent,  in  the  amount  of 
sucrose  contained  in  a  sugar,  may,  if  it  is  on  the  holder 
line  of  80°,  decide  whether  the  producer  is  entitled  to  a 
bounty  of  lj  cents  per  pound  (an  amount  nearly  equivalent  to 
the  market  value  of  such  sugar),  or  to  no  bounty  whatever. 
It  is  desirable,  therefore,  that  the  highest  possible  degree  of 
accuracy  should  be  secured  in  the  work,  for  while  manj 
sugars  will  doubtless  vary  far  enough  from  either  of  the 
two  standard  percentages  fixed  upon  iii  the  Act,  viz.,  80° 
and  90°,  to  admit  of  a  wide  margin  of  error  without 
material  consequences,  yet  a  considerable  proportion  will 
approximate  to  them  so  closely,  that  a  difference  of  a  few 
tenths  of  a  degree  in  the  polarisation  will  change  the 
classification  of  the  sugar. 

A  very  high  degree  of  accuracy  may  he  obtained  in  the 
optical  estimation  of  sugars,  if  the  proper  conditions  are 
observed.  Such  conditions  arc  (1)  accurately  graded  and 
adjusted  instruments,  weights,  flasks,  tubes,  &c,j  (•_') 
skilled  and  practised  observers;  (3)  a  proper  arrangement 
of  the  laboratories  in  which  the  work  is  performed  ;  and 
(!)  a  close  adherence  to  the  most  approved  methods  of 
manipulation. 

<  In  the  other  hand,  if  due  observance  is  not  paid  to  these 
conditions,  the  sources  of  error  are  numerous,  and  in- 
accurate results  inevitable. 

We  will  endeavour  to  point  out  in  this  report  the  best 
means  of  meeting  the  proper  conditions  for  obtaining  the 
highest  degree  of  accuracy  consistent  with  fairly  rapid 
work.  It  would  he  manifestly  impossible  to  observe  so 
great  a  refinement  of  accuracy  in  this  work  as  would 
be  employed  in  exact  scientific  research.  This  would  be 
unnecessary  for  the  end  in  view,  and  impossible  on  account 
M  the  amount  of  time  that  would  be  required. 

I. — Instruments  ami  Apparatus. 

It  is  of  the  greatest  importance  that  the  polariscopes  and 
all   apparatus    used    in    the    work    shall   be   carefully    and 


accurately  adjusted  and  graduated,  and  upon  a  single 
and  uniform  system  of  standardisation.  Recent  investiga- 
tions of  the  polarimetric  work  done  in  the  Customs  branch 
of  the  Treasury  Department  have  shown  that  a  very  consi 
derable  part  of  the  want  of  agreement  in  the 'results 
obtained  at  the  different  ports  was  due  to  a  lack  of 
uniformity  in  the  standardisation  of  the  instruments  and 
apparatus. 

(a.)   The  Polariscope.— There  are  many  different  forms 
of  this  instrument   used.     Some  are  adapted  for   use  with 
ordinary    white  light,  and    some  with    monochromatic  light 
such    as   sodium  ray.     They  are   graduated   and   adjusted 
upon  various  standards,  all   more  or  less  arbitrary.     Some, 
for  example,  have  their  scales  based  upon  the  displacement 
of  the  polarised  ray  produced  by  a  quart/,  plate  of  a  certain 
thickness;  others    upon  the   displacement  produced  by  an 
arbitrary  quantity  of  pure  sucrose,  dissolved  and  made  up 
to  a  certain  volume  and  polarised  in  a  certain  definite  length 
of  column.     It  would  be  very  desirable  to  have  an  absolute 
standard   set  for   polariscopic  measurements,   to   which    all 
instruments  could  be  referred,  and  in  the  terms  of  which  all 
such  work  could  be  stated.     This  Commission  has  informa- 
tion   that    an    investigation    is   now   in    progress  under  the 
direction  of  the  German   Imperial   Government,  having  for 
its  end  and  purpose  the  determination  of  such  data  as  will 
serve  for  the  establishment  of  an  absolute  standard.     When 
this   is  accomplished,  it  can  easily  he  made  a   matter  of 
international  agreement,  and  all  future  forms  of  instruments 
be  based  upon  it.     This  Commission  would  suggest  that  the 
attention  of  the  proper  authorities   should   be  called  to  the 
desirability  of  official  action  by  this  Government  with  a  view 
to  eo  operation   with  other   countries  for  the  adoption   of 
international  standards  for  polarimetric  work.      Until  this  is 
done,  however,  it  will  he  necessary  for  the  Internal  Revenue 
Bureau    to    adopt,    provisionally,  one  of  the   best   existing 
forms  of  polariscope,  and  by  carefully  defining  the  scale  of 
this  instrument,  establish  a  basis  for  its  polarimetric  work 
which  will  he  a  close  approximation  to  an  absolute  standard, 
and  upon  whirl,  it  can  rely    in   case   of  any   dispute  arising 
as  to  the  results  obtained  by  the  officers  of  the  bureau. 

For  the  instrument  to  be  provisionally  adopted  by  the 
Internal  Revenue  Bureau,  this  Commission  would  recom- 
mend  the  "half  shadow"  instrument  made  by  Franz 
Schmidt  and  Haensch,  Berlin.  This  instrument  is"  adapted 
for  use  with  white  light  illumination,  from  coal  oil  or  gas 
lamps.  It  is  convenient  and  easy  to  read,  requiring  no 
delicate  discrimination  of  colours  by  the  observer,  and  can 
be  used  even  by  a  person  who  is  colour  blind.  This  form 
of  instrument  is  adjusted  to  the  Ventzke  scale,  which,  for 
the  purposes  of  this  report,  is  defined  to  be  such  that  1'  of 
the  scale  is  the  one  hundredth  part  of  the  rotation  produced 
in  the  plane  of  polarisation  of  white  light  in  a  column 
200  mm.  long,  by  a  standard  solution  of  chemically  pure 
sucrose  at  17-.V  C.  The  standard  solution  of  sucrose  in 
distilled  water  being  such  as  to  contain,  at  17-5°  C.  in 
lull  cc,  26  (its  grins,  of  sucrose. 

In  this  definition  the  weights  and  volumes  are  to  be 
considered  as  absolute,  all  weighings  being  referred  to  a 
vacuum. 

The  definition  should  properly  be  supplemented  with  a 
statement  of  the  equivalent  circular  rotation  in  degrees, 
minutes,  and  seconds,  that  would  be  produced  by  the 
standard  solution  of  sugar  used  to  read  10u"  on  the  "scale. 
This  constant  is  now  a  matter  of  investigation,  and  it  is 
thought  best  not  to  give  any  of  the  hitherto  accepted  values. 
When  this  is  established,  it  is  recommended  that  it  be 
incorporated  in  a  revision  of  the  regulations  of  the  Internal 
Revenue  relative  to  sugar,  in  order  to  make  still  more 
definite  and  exact  the  official  definition  of  the  Ventzke 
scale. 

The  instruments  should  be  adjusted  by  means  of  control 
quartz  plates,  three  different  plates  being  used  for  complete 
adjustment,  one  reading  approximately  10U  on  the  scale, 
one  90°,  and  one  80J. 

These  control  quartz  plates  should  have  their  exact 
values  ascertained  in  terms  of  the  Ventzke  scale  by  the 
office  of  weights  and  measures  by  comparison  with  the 
standard  quartz  plates  in  possession  of  that  office,  in  strict 
accordance  with  the  foregoing  definition,  and  should  also 
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heated  up  during  the  day.  The  polariscope  should  not  be 
exposed  to  the  direct  rays  of  the  sun  daring  part  of  the 
day,  .mil  should  not  be  near  artificial  sources  of  heat,  such 
mi  boilers,  furnaces,  fines,  &c. 
The  tables  upon  which  the  instruments  stand  should  be 
level. 

IV. — Minim.-  oi   Manipulation. 

The  methods  of  manipulation  used  in  the  polarisation 

of  sugar  are  of  prime  importance.  They  consist  in  weighing 
out  the  sugar,  dissolving  it,  clarifying  the  solution,  making 
it  up  to  standard  volume,  tillering,  filling  the  observation 
tube,  regulating  the  illumination,  and  making  the  |M>luri- 
reading. 

The  proper  conduct  of  tliest  processes,  in  connection 
with  the  use  of  accurately  graduated  apparatus,  i-  the  only 
surety  against  the  numerous  source-  of  error  which  may 
be  encountered.  Different  sugars  require  different  treat- 
ineiit  in  clarification,  and  much  must  necessarily  be  left  to 
the  judgment  and  experieni  <■  of  the  operator. 

The  following  directions  are  based  upon  various  official 
procediin  -  Buch  as  the  one  used  in  the  United  States 
Custom  houses,  the  method  prescribed  bj  the  German 
Government,  &c.  They  embody  also  the  result  of  recent 
research  in  regard  to  sources  of  error  in  polarimetric 
estimation  of  sugar : — 

DlBKI  riONS    BOB    mi     P«n  LHISAXION    OS    SvOAJL 

1. —  Description  of  Instrument  and  Manner  of  Using. 

The  instrument  employed  is  known  as  the  half  shadow 
apparatus  oi  Schmidt  and   Haensch. 
following  cat. 


It    i-    shown    In  the 


Botzilf  D 


The   tube  N  i lain-    the    illuminating   system   of   leii-es 

and    is  placed    ne\t  to  the  lamp  :    the    polarising  prism  i-  at 

ii  ami  the  analysing  prism  at  II.  The  quarts  wedge 
compensating  system  is  contained  in  the  portions  of  the 
lube  marked  I .  B,  (l,  and  is  controlled  by  the  milled  head 
M.  The  tube  .1  carries  a  small  tele-cope,  through  which 
the  field  of  the  instrumcul  is  viewed,  and  just  shove  is  the 
nailing  tube  K,  which  i-  provided  with  a  mirror  and 
magnifying  lens  for  reading  the  scale. 

The  tube  containing  the  sugar  solution  is  shown  in 
position  iii  the  trough  between  the  two  ends  of  the  instru- 
ment.    In  using  the  instrument  the  lamp  is  placed  al  u 

distance  ol   at  least   200  i .from  the  end;  the  observer 

scats  himsolf  at  the  opposite  end  in  such  a  manner  a-  to 
bring  his  eye  in  line  with  the  tube  J.     The  telescope  is 

ved   in  or  out   until  the   proper  focus  is  second  sou 

clearlj  defined  image,  when  the  field  of  the 
instrument  will  appear  a-  a  round,  luminous  disc,  divided 
into  two  halv,-  bj  a  vertical  line  passing  through  the 
centre,  an. I  darker  on  one  half  of  the  disc  than  on  the 
other.  If  the  ol, server,  -ill!  looking  through  the  tell  -.ope, 
will  now  grasp  the  milled  head  M  and  rotate  it,  first  one  way 
and  then  the  other,  he  will  And  thai  the  appearance  of  the 
field  changes,  and  at  a  ..nun  point  the  dark  half  becomes 
light,  and  the  light  half  dark.  By  rotating  the  milled  head 
delicately  backwards  and  forwards  over  this  point  he  will 
be  able  to  find  the  exact  position  of  the  quarts  wedge 
1  bj  it.  In  which  the  Held  is  neutral,  or  of  the  same 
intensity  of  light  on  both  halves. 
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The  three  different  appearances  presented  by  the  field 
are  best  shown  in  the  following  diagram  : — 


With  the  milled  head  set  at  the  point  which  gives  the 
appearance  of  the  middle  disc  as  shown  above,  the  eye  of 
the  observer  is  raised  to  the  reading  tube  K  and  the  position 
of  the  scale  is  noted.  It  will  be  seen  that  the  scale  proper 
is  attached  to  the  quartz  wedge,  which  is  moved  by  the 
milled  head  ;  and  attached  to  the  other  quartz  wedge  is  a 
small  scale  called  a  vernier,  which  is  fixed,  and  which 
serves  for  the  exact  determination  of  the  movable  scale 
with  reference  to  it.  On  each  side  of  the  zero  line  of  the 
vernier  a  space  corresponding  to  nine  divisions  of  the 
movable  scale  is  divided  into  10  equal  parts.  By  this 
device  the  fractional  part  of  a  degree  indicated  by  the 
position  of  the  zero  line  is  ascertained  in  tenths  ;  it  is  only 
necessary  to  count  from  zero,  until  a  line  is  found  which 
makes  a  continuous  line  with  one  on  the  movable  scale. 

With  the  neutral  field  as  indicated  above,  the  zero  of  the 
movable  scale  should  correspond  closely  with  the  zero  of 
the  vernier  unless  the  zero  point  is  out  of  adjustment. 

If  the  observer  desires  to  secure  an  exaci  adjustment  of 
the  zero  of  the  scale,  or  in  any  ease  if  the  latter  deviates 
more  than  one-half  of  a  degree,  the  zero  lines  are  made 
to  coincide  by  moving  the  milled  head  and  securing  a 
neutral  field  at  this  point  by  means  of  the  small  key  which 
comes  with  the  instrument,  ami  which  fits  into  a  nipple  on 
the  left-hand  side  of  F,  the  fixed  quartz  wedge  of  the 
compensating  system.  This  nipple  must  not  be  confounded 
with  a  similar  nipple  on  the  right-ban  1  side  cf  the  analysing 
prism  H,  which  it  tits  as  well,  but  which  must  never  be  touched, 
as  the  adjustment  of  [the  instrument  would  be  seriously 
disturbed  by  moving  it.  With  the  key  on  the  proper  nipple 
it  is  turned  one  way  or  the  other  until  the  field  is  neutral. 
Unless  the  deviation  of  the  zero  lie  greater  than  0'5°,  it 
will  not  be  necessary  to  use  the  key,  but  only  to  Dote  the 
amount  of  the  deviation,  and  for  this  purpose  the  observer 
must  not  be  content  with  a  single  setting,  but  must  perform 
the  operation  five  or  six  times,  and  take  the  mean  of  these 
different  readings.  If  one  or  more  of  the  readings  show  a 
deviation  of  more  than  0*3°  from  the  general  average,  they 
should  be  rejected  as  incorrect.  Between  each  observation 
the-eye  should  be  allowed  10  to  20  seconds  of  rest. 

The  "  setting "  of  the  zero  having  been  performed  as 
above,  the  determination  of  the  accurate  adjustment  of  the 
instrument  by  means  of  the  "control"  quartz  plates  is 
proceeded  with.  Three  such  plates  will  be  furnished  with 
each  polariscope,  which  have  "  sugar  values  "  respectively, 
approximating  80°,  90°,  and  100°.  These  values  may  vary 
with  the  temperature,  and  tables  are  furnished  with  them 
which  give  their  exact  value  at  different  temperatures,  from 
10°  to  35°  C. 

One  of  these  plates  is  placed  in  the  instrument,  and  the 
field  observed  :  it  will  be  seen  that  the  uniform  appearance 
of  the  field  is  changed.  The  milled  head  is  turned  to  the 
right  until  the  exact  point  of  neutrality  is  re-established,  just 
as  described  above  in  setting  the  zero.  The  scale  is  read, 
the  observation  repeated,  the  reading  taken  again,  and  so 
on  until  five  or  six  readings  have  been  made.  The  average 
is  taken,  readings  being  rejected  which  show  a  divergence  of 
more  than  0-3,  and  the  result  corrected  for  the  deviation  of 
the  zero  point,  if  any  was  found,  the  deviation  being  added 
if  it  was  to  the  left,  and  subtracted  if  to  the  right.  If  the 
adjustment  of  the  instrument  be  correct,  the  result  should 
be  the  value  of  the  control  plate  used,  as  ascertained  from 
the  table,  for  the  temperature  of  20°.  Each  of  the  three  plates 
is  read  in  the  instrument  in  this  way.  A  variation  of  03 
from  the  established  values  may  be  allowed  for  errors  of 
observation,  temperature,  &c,  but  in  the  hands  of  a  careful 
observer  a  deviation  greater  than  this  with  one  of  the  three 
plates  after  a  careful  setting  of  the  zero,  shows  that  the 
instrument  is  not  accurately  adjusted. 

The  complete  verification  of  the  accurate  adjustment  of 
the  polariscope  by  means  of  three  control  plates,  as  given 
above,  should  be  employed  whenever  it  is  set  up  for  the  first 
time  by  the  officer  using  it,  whenever  it  has  sustained  any 


serious  shock  or  injury,  and  whenever  it  has  been  trans- 
ported from  one  place  to  another.  It  should  also  be  done 
at  least  once  a  week  while  the  instrument  is  in  active  use. 

After  the  complete  verification  has  been  performed  as 
described,  further  checking  of  the  instrument  is  done  by 
means  of  one  control  plate  alone,  the  one  approximating 
90°,  and  the  setting  of  the  zero  point  is  dispensed  with,  tin- 
indication  of  the  scale  for  sugar  solutions  being  corrected 
by  the  amount  of  deviation  shown  in  the  reading  of  the  '."i 
control  plate  from  its  established  value  as  ascertained  from 
the  table,  at  the  temperature  of  the  room 

For  example:  A  sugar  solution  polarises  80'5;  the 
control  plate  just  before  had  given  a  polarisation  of  91-4. 
the  temperature  of  the  room  during  both  observations  being 
L'.",  ('.  According  to  the  table  the  value  of  the  control 
plate  at  25  ('.is  91-7;  the  reading  is,  therefore,  0-3  too 
low,  and  0/3  is  added  to  the  reading  of  the  sugar  solution, 
making  the  corrected  result  SO  8.  The  temperature  of  the 
room  should  be  ascertained  from  a  standardised  thermometer 
placed  close  to  the  instrument  and  in  such  a  position  as  to 
be  subject  to  the  same  conditions. 


Preparation  of  the  Sugar  Solution  fob 
Polarisation. 

If  the  sample  is  not  entirely  uniform  it  must  be 
thoroughly  mixed  before  weighing  out,  after  all  the  lumps 
arc  broken  up,  best  with  a  mortar  and  pestle.  Then 
26 ' 048  grms.  are  weighed  out  on  the  balance  in  the  tared 
German  silver  dish  furnished  for  this  purpose,  (are  must 
be  taken  that  the  operations  of  mixing  anil  weighing  out  arc 
not  unduly  prolonged,  otherwise  the  .-ample  may  easily 
suffer  considerable  loss  of  moisture,  especially  in  a  warm 
room.  The  portion  of  sugar  weighed  out  is  washed  by 
means  of  a  jet  from  a  wash-bottle  into  a  100  cc.  flask,  the 
dish  being  well  rinsed  three  or  four  times  and  the  risings 
added  to  the  contents  of  the  flask.  The  water  used  must 
In-  either  distilled  water  or  clear  water  which  has  been  found 
to  have  no  optical  activity.  After  the  dish  has  been 
thoroughly  rinsed,  enough  water  is  added  to  bring  tin 
contents  of  the  flask  to  about  So  cc.  and  it  is  gently  rotated 
until  all  the  sugar  has  dissolved.  The  flask  should  be  held 
by  the  Deck  with  the  thumb  and  finger,  and  the  bulb  not 
handled  during  this  operation.  Care  must  he  taken  that  no 
particle  of  the  sugar  or  solution  is  lost.  To  determine  if  all 
the  sugar  is  dissolved,  the  flask  is  held  above  the  level  of 
the  eve,  in  which  position  any  undissolved  crystals  can  be 
easily  seen  at  the  bottom.  The  character  of  the  solution  is 
now  observed.  If  it  be  colourless  or  of  a  very  light  straw 
colour,  and  not  opalescent,  so  that  it  will  give  a  clear 
transparent  liquid  on  filtration  through  paper,  the  volume  is 
made  up  directly  with  water  to  the  100  ee.  mark  on  the 
flask.  Most  sugar  solutions,  however,  will  require  the 
addition  of  a  clarifying  or  decolourising  agent  in  order  to 
render  them  sufficiently  clear  and  colourless  to  polarise. 
In  such  ease,  before  making  up  to  the  mark,  a  saturated 
solution  of  subacetate  of  lead  is  added. 

The  quantity  of  this  agent  required  will  vary  according  to 
the  quality  of  the  sugar;  for  sugar  which  has  been  grained 
in  the  strike  pan  and  washed  in  the  centrifugals,  from 
3  to  15  drops  will  be  required;  for  sugar  grained  in  the 
strike  pan  but  not  well  washed  in  the  centrifugals,  that  is. 
sugar  intended  for  refining  purposes,  from  15  to  :>o  drops 
will  be  required;  for  sugar  not  grained  in  the  strike  pan, 
that  is,  "  waggon  "  or  "  string  sugar,"  "  second  sugar,"  &c, 
from  1  to  :!  cc.  will  be  required.  After  adding  the  solution 
of  subacetate  of  lead  the  flask  must  be  gently  shaken,  so  as 
to  mix  it  with  the  sugar  solution.  If  the  proper  amount 
has  been  added,  the  precipitate  will  usually  subside  rapidly, 
but  if  not,  the  operator  may  judge  of  the  completeness  of 
the  precipitation  by  holding  the  flask  above  the  level  of  the 
eye  and  allowing  an  additional  drop  of  subacetate  of  lead 
to  flow  down  the  side  of  the  flask  into  the  solution ;  if  this 
drop  leaves  a  clear  track  along  the  glass  through  the 
solution  it  indicates  that  the  precipitation  is  complete;  if,  on 
the  other  hand,  all  traces  of  the  drop  is  lost  on  entering  the 
solution,  it  indicates  that  an  additional  small  quantity  of  the 
subacetate  of  lead  is  required.  The  operator  must  learn  by 
experience   the   point  where  the  addition  should  cease;  a 
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ition  should  never 

•[•)„  1,   in  :ill  eai 

duminic 
double  the 

ifleting 
id,  and  facilitating 

••  cient  for 
addition   of  -u' 

irk  1,\  the  a 

Mowing  manner.     The    flask, 

the  thumb  and  finger,  is  held 

tor  in   an   uprigl  so   that  the 

!  of  the  eye,  and  distilled  water  is  added 

drop  ty   drop  from  a  siphon    bottle  or  wash   bottle,  until 

ili,-  lowi  -i  point  "i  ili'  "  niscus  formed  by  the 

the  liquid   j  'In-  mark.     If   bubbles 

the  operation,  they  may  I"-   broken  up  by  adding 

a  single  drop  "f  etl  }■'■'>  from  an  ether  ;■■ 

making  up  to  the  mark.    The  mouth  of   the  flask 
i-  now  tightly  closed  with  the  thumb,  and  the  contents  of 

ili.-  flask  are  th< ighly  mixed  by  turning  and   shaking. 

'I'll.-  entire  solution  i-  now  poured  upon  tin-  filter,  using  for 

.  funnel  large  enough  to  contain  all  the  100  cc. 

:  a  watch  glass  is  placed  over  the  funnel  during 

nitration   io   prevent   a  concentration   of  the   solution   by 

ition. 

The  funnel  and  vessel  used  to  receive  tin'  filtrate  must 

i,.    perfectly  dry.  in  of   the  filtrate,  aboul 

20  to  80  cc,  should  be  rejected  entirely,  as  ii«  concentration 

in  t\  be  affected  by  a  previous  hygroscopic  moistun ntent 

of  tin?  filter  paper,     li   may   also  be  n< ssary  to  return 

subsequent    portions   <••  the  filter   until   the  liquid    passes 
through  perfi 

I-   a  satisfactory  on  has  not  been  obtained,  the 

•ion  mnsl  be  repeated,  since  only  with  solutions 
thai  an  lear  and  I"  curate  polarimetric 

obsert ations  be  made. 

\\  hi  n  ■  sufficient  quantity  of  the  clear  liquid  has  passed 

through  the  filter,  the  800  mm.  observation  tube  is  filled 

with  it.     The   100  mm.  tube  should  never  be  used 

in  the  i  ili.n.  notwithstanding  all  the  means  used 

i  the   proper  decolourisation  ..i    the   solution,  it  is 

-till   i.mi  .lark  to  polarise  in  the  ZOO  mm,  tube.     In  such 

the   snorter    tube   may    be    used,   and    it-    reading 

multiplied    by   two.      The    sero  deviation   most    then   be 

and   applied   to   the  product.     This  will   give 

which  would  have  been  obtained 

used,  and  it  only  remains  to  apply 
•  I  bj   the  use  of  the  control  plate 
as  pr. 

I  \  .11, 

li  1""  nun.  tube r. 
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Before  filling  the  tube  it  must  either  Ik-  thoroughly  dried 

by  pushing  a  plug  of  tiller  paper  through  it.  or  it  must   be 

I    several   times   with  the   solution  itself.     The  cover 

glasses  must  also  be  clean  and  dry, and  without  serious 

-   scratches.     Unnecessary  wanning  of   the  tube 

by  the  band  .luring  filling  should  be  avoided;  it  is  el 

me  end  with  the  screw  rap  and  cover  glass,  and  grasped 
by  the  other  end  with  the  thumb  and  linger.  The  solution 
is  poured  into  it   until   its  curved   surface    u  gntrv 

above  the  opening,  the  air  bubbles  allowed  time  to  rise, 

and   the    cover   L'lass    pushed    horizontally  over    the  end    of 

the  lube  in  such  a  manner  that   the  exc i    liquid  is 

carried    over  the   side,   leaving    (he    cover   L'lass   exact]) 
Dg  the  tube  with  no  air  bubbles  beneath  it,  and  with 
no  portion   of   the   liquid    upon    its   upper  surface.      If  this 
i  i-  not    attained,  the  operation    must    be  repeated,  the 
cover  glass  being  rubbed  clean  and  dry,  and  the  solution 
again  brought  up  over  the  end  by  adding  a  few  more  drops. 
cover  glass   being  in   position,  the  tube  is  dosed   \>\ 
wing  on  the  cap,     The  greatest  can-  must  be  observed 
in  screwing  down  the  caps  that  they  do  not  ?htly 

upon  the  covi  r  glasses  :  bj  such  pressure  the  pla-scs  them- 
-cl\.s  may  become   optically  active,  and  leous 

readings  when  placed  in  the  instrument.  It  should  there- 
be  ascertained  that  the  rubber  washers  arc  in  position 
over  the  cover  glasses,  and  the  caps  should  be  screwed  on 
lightly.  It  must  also  be  remembered  that  a  cover  eia-s. 
compressed,  may  part  with  its  acquired  optical 
activity  very  slowly,  and  some  time  must  be  allowed  to 
elapse  before  it  is  used  again. 

The  polarise,  .pic  reading  may  now  bo  taken,  an  obscrva- 

,  lion  on  tin-  '."i  control  plate  having  been  made  immediately 

before  as  previously  described.     Then  without  altering  the 

position  of  the  instrument  relative  to  the  light,  or  changing 

the  character  of  the  latter  in  any  way.  the  tube  filled  with 
the  sugar  solution  is  substituted  for  the  control  plate.  The 
-  ..p.-  is  adjusted,  if  necessary,  si.  as  n,  give  a  sharply- 
'  defined  field,  which  must  appear  round  and  clear.  (This 
condition  must  be  fulfilled  before  the  observation  is  perform, .!, 
as  jt  i-  ,-sseniial  to  accuracy.)  The  milled  head  is  turned 
until   the   neutral   point    is   found,  ami   the   reading  is  taken 

tly  as  previously  described,  the  operation  repeated  five 
..r  -i\  times,  the  average  taken  with  the  rejection  uf  aberrant 

readings,  the  b  jure  corrected   for   the  deviation 

-bown   by   the   control   observation   from   the  sugar  value 

of  the  control  plate  at  the  temperature  of  observation  as 
given  in  the    tab  c.  and    the    result  taken    as  the    pol.ll  i-alioll 

of   the  sugar.     When  a  scries  of   successive    j>, d.iris,. - 

i-  made  under  the  same  enniliti .-■  ds  tetn|K-rat lire, 

position  of  the  instrument  with  relation  to  the  high  intensity. 
of  the  light,  \c  .  the  control  observation  need  not  I..-  made 
before  each  polarisation,  on.-  -n.  h  ubset  ration  being  sufficient 
t.-t  ili.  .  -  The  control  must  be  repeated  at  hast 

an  hour,  however,  and  oftener  when  thi   operator  has 
---li  io  think  that    any  of  the   la.-i. us  indicated   above 

have  been  alter.  . I.  for  any  such  alteration  of  conditions 
may   change  the  tero  point  of  the  instrument. 

In  the  polarisatit f  the  quarti   plates  as  also  in  the 

polarisation  ol  verj  white  sugars,  difficult)  may  be 
experienced  in  obtaining  ■  complete  correspondence  ol 
both  halves  of  the  field.  With  a  little  practice  this  may 
I,,  overcome  and  the  neutral  point  found,  bill  when  it  can- 
not, the  ordinary  telescope  of  the  instrumenl  may  be 
repla.i -I  by  another,  which  is  furnished  with  the  polari- 

scope  and    which  carries  a   yellow    plate.      This  i,  moves  the 

difficulty  and   lenders  li   possible,  even    for  one  not   well 
IStomcd   to  the   instrument,  to  set    it   at   the  exact  point 
•  •I  neutrality. 

M'niuil-in    SOUBCKS    Ol     llilinll. 

The  following  principal  s,,iu  must  be  especially 

guard*  .1  against  : — 

I.    I>i\iiil'  out  of  sample  during  weighing. 

■■  .,|  1.  ad  solution  in  clarification. 

:t.  Incomplete    mixing   of   -•  >lni i« >n    after   making      p  to 
mark. 

i.  Impeii.ei  clarification  or  filtration. 

Irnlion    ol     solution    by     evnporati luring 

filtrnl 
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C.   1'ndue  compression  of  the  cover  glass. 

7.  Alteration  of  the  temperature  of  room,  position  of 
instrument,  or  intensity  of  light  while  the  observation  or 
control  observation  are  being  performed. 

8.  Performances  of  polarisation  with  a  cloudy,  dim,  or 
not  completely  round  or  sharply-defined  field. 

In  closing  this  report  the  members  of  this  Commission 
hereby  signify  their  intention  to  promote  uniformity  and 
accuracy  by  adopting  and  using  the  standards  and  general 
plan  of  procedure  recommended  in  this  report  in  the 
polarimctric  determinations  over  which,  in  their  respective 
branches  of  government  work,  they  have  control. 
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PRELIMINARY  NOTE  ON  THE  TECHNICAL 
ANALYSIS  OF  GAMBIER. 

BY    H.    R.    PROCTER,    P.I.C. 

Lecturer  on  Leather  Industries,  Yorkshire  College,  Leeds. 

At  the  instance  of  the  Leeds  Leather  Trades  Association, 
and  of  the  National  Morocco  Manufacturers'  Association  of 
the  United  States,  I  sent  a  circular  a  few  weeks  since  to 
those  chemists  whom  I  knew  to  be  interested  in  the  analysis 
of  tanning  materials  both  here  and  on  the  Continent,  asking 
their  opinion  as  to  the  possibility  of  agreeing  on  a  standard 
method  for  the  analysis  of  gambier,  in  order  to  avoid  the 
serious  discrepancies  which  arise  in  consequence  of  all  the 
present  processes  being  rather  relative  than  absolute.  In 
response,  1  have  received  much  valuable  information.  My 
correspondents  are  unanimously  in  favour  of  the  "  indirect 
gravimetric  method,"  in  which  equal  quantities  of  the 
infusion  of  the  tanning  material  are  evaporated,  in  the  one 
case  after  careful  filtration  through  paper  only,  and  in  the 
other  after  complete  removal  of  the  tanning  matter  by  treat- 
ment with  purified  hide  powder  ;  and  the  tanning  matter  is 
calculated  from  the  difference  of  weight  of  the  dried 
residues.  There  is,  however,  considerable  diversity  of 
opinion  as  to  the  details  both  of  making  the  infusion,  and  of 
carrying  out  the  absorption  of  the  tannin  ;  and  I  think  it  will 
be  advantageous  if  I  summarise  as  briefly  as  possible  the 
points  still  requiring  discussion,  and  the  respi  etive  advantages 
of  the  various  modifications,  in  the  hope  that  some  chemists 
may  lie  induced  to  make  independent  investigation  where  it 
is  required.  I  purpose  myself  to  examine  several  points  in 
the  leather  industries  laboratory  of  the  Yorkshire  College  as 
soon  as  time  allows  ;  and,  if  other  chemists  co-operate,  I 
think  we  may  devise  a  method  which  will  at  any  rate 
answer  present  commercial  requirements,  and  do  away  with 
the  uncertainty  of  analytical  reports,  which,  more  than 
anything  else,  has  discredited  chemistry  in  its  application  to 
tanning. 

It  i-  desirable  that  such  a  method  should  not  be  confined 
to  gambier,  but  should  be  capable  with  slight  modification  of 
general  application  to  all  tanning  materials.  A  point  of 
great  importance  is  that  of  sampling,  which,  unfortunately, 
has  only  been  dealt  with  by  one  of  my  correspondents, 
Mr.  Bertram  Hunt.  I  think  it  will  be  convenient,  however, 
to  begin  by  saying  a  few  words  about  it. 

The  sampling  of  cube  gambier  presents  no  difficulties, 
and  calls  for  no  special  remark,  except  that  as  the  material 
darkens  in  colour,  and  therefore  presumably  alters  in  other 
ways  by  exposure  to  the  air,  it  is  best  to  cut  up  the  cubes  as 
short  a  time  before  weighing  as  possible.  With  block 
gambier,  on  the  other  hand,  the  difficulties  of  sampling  are 
great.  The  "  blocks "  consist  of  oblong  masses  of  about 
2  cwt.  each,  wrapped  in  matting,  and  quite  pasty  inside, 
though  tolerably  hard  on  the  surface.  The  only  practicable 
method  seems  to  be  to  cut  a  sufficient  number  of  bales 
across  the  middle,  and  to  take  slices  with  a  fair  proportion 
of  inside  and  outside,  to  mix  the  mass  as  well  as  possible, 
and  to  put  it  at  once  in  a  tight  tin  or  jar  to  avoid  loss  of 
water.  It  might  be  worth  trying  a  tubular  sampling  tool, 
such  as  is  used    for   paraffin   scale,  but  from   the  adhesive 


nature  of  the  material  success  does  not  seem  very  probable 
unless  the  plug  were  forced  out  with  a  piston.  The  follow- 
ing method  has  been  found  satisfactory  by  Mr.  Bertram 
Hunt,  but  unfortunately  it  is  not  generally  applicable. 
••  Slirrs  from  a  number  of  bales  are  taken  and  weighed  i  at 
least  1  cwt.  from  a  large  lot),  and  dissolved  by  agitation  in 
a  know-n  quantity,  say  an  equal  weight  of  hot  water  :  and 
a  definite  quantity  of  the  mixture  weighed  off  for  analysis." 
Possibly  the  same  method  on  a  smaller  scale  might  be  em- 
ployed to  utilise  and  average  large  samples  in  the  labora- 
tory, but  the  thick  liquid  would  require  very  careful  mixture. 
With  regard  to  solution  it  is  unnecessary,  and  possibly 
undesirable  to  boil  the  solution,  though  Mr.  Hunt's  experi- 
ments on  the  destruction  of  gambier  tannin  by  boiling 
(this  Journal,  4,  2U6)  only  applied  to  such  strong  infusions 
as  have  just  been  described.  All  the  valuable  constituents 
of  gambier  are  soluble  in  water  near  the  boiling  point. 
These  consist  of  catechutannic  acid,  which  is  soluble  in 
waier  at  all  temperatures  and  catechin,  which,  according 
to  Zwenger,  is  soluble  in  three  parts  of  boiling  water  and  in 
1,133  parts  at  17D  C.  Catechin  is  not  a  tannin,  though  it 
is  said  by  Etti  to  be  converted  into  catechutannic  acid  by 
dehydration,  which  goes  on  slowly  even  at  ordinary  tem- 
peratures in  vacuo  over  sulphuric  acid,  or  at  100  C.  on  the 
water-hath. 

Opinions  differ  as  to  its  tanning  value  (Mr.  Hunt 
considers  that  it  plays  a  great  part  in  gambier  tanning), 
but  it  is  quite  clear  that  a  body  so  easily  converted  into 
tannin  cannot  be  disregarded  in  analysis,  a.  it  practically 
would  he  by  the  use  of  strong  solutions  and  cold  filtration. 
It  is  certainly  taken  up  by  raw  hide  in  the  hide-powder 
filter.  In  practical  tanning  it  remains  suspended  in  tin- 
liquor  in  the  form  of  fine  acicular  crystals,  which  gradually 
disappear,  probably  by  slow  solution  and  absorption  by  the 
hide. 

Main  tanning  materials,  even  gambier  itself,  to  some 
extent,  contain  other  matters,  generally  red  or  brown 
amorphous  bodies,  of  the  nature  of  tannins,  and  probably 
anhydrides  of  the  more  soluble  tannic  acids,  which  are 
freely  soluble  in  hot  water,  but  gradually  deposited  on 
cooling,  so  that  similar  questions  arise  in  the  analysis,  and 
especially  so  in  the  case  of  hemlock  and  quebracho  extract- ; 
and  it  will  be  seen  that  in  these  cases  the  more  dilute  the 
solution,  the  higher  will  be  the  result  in  soluble  tannin-. 
It  is  not  possible,  however,  in  practice  to  use  solutions  so 
-  to  insure  the  solution  of  all  matters  capable  of 
being  absorbed  by  hide.  The  whole  might  be  estimated  by 
hot  filtration,  but  the  result  in  the  case  of  many  extract's 
would  be  to  give  a  very  unfair  advantage  to  the  low-grade 
makers,  who,  by  extracting  at  high  temperatures,  and  under 
pressure,  get  an  inordinate  proportion  of  such  dark-coloured 
matters,  which  are  to  a  great  extent  lost  in  tanning,  from 
their  insolubility  in  liquors  of  ordinary  strength,  and  which 
areverj  injurious  to  the  colour  of  the  leather.  Probablv 
8—12  per  cent,  is  quite  an  ordinary  proportion  of  such 
difficultly  soluble  matters  in  a  hemlock  extract ;  and,  once 
precipitated,  a  considerable  proportion  cannot  be  re-dissolved 
by  boiling.  The  method  of  cooling  such  infusions  is  of 
importance,  as  well  as  the  temperature  and  proportion  cf 
water  :  since  the  separation  takes  time,  and  higher  results  in 
soluble  matter  will  therefore  be  obtained  by  rapid  cooling 
under  the  tap,  than  by  allowing  to  stand  overnight  in  the 
laboratory. 

In  the  Vienna  laboratory,  solutions  leaving  about  1-2 
grms.  of  total  extract  are  employed,  the  extract  or  gambier 
being  dissolved  in  hot  water,  cooled,  and  filtered.  .Suppos- 
ing Zwenger's  figures  to  be  approximately  correct  for  the 
catechin  of  gambier,  which  is  by  no  means  certain,  as  thev 
were  obtained  from  that  of  cutch,  which  may  not  be 
identical,  the  Vienna  method  would  estimate  about  5  per 
cent,  of  catechin  on  the  weight  of  the  gambier  emplovt  d. 

Professor  von  Schroeder.  at  Tharandt,  and  Dr.  Koch,  at 
Leipzig,  use  solutions  containing  0-2 — 0-5  gnu.  per 
100  cc,  dissolving  hot,  cooling  rapidh  with  wat.  r 
filtering  as  soon  as  cool.  The  first  100  cc.  of  the  filtrate  i> 
rejected,  to  avoid  loss  bv  possible  absorption  of  tannin  by 
the  paper,*    which  Professor  von    Schroeder  has   shown  to 
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,,n  the  concentrations  employed,  which  would  have  to  be  a 

■   convention.     It    1  "     l  -  gnn  I  I  per 

loo  i  doptcd  as  the  higher  limit  and  o-B— 0-3  gnn. 

..■  lower,  the  results  would  represent  tli I  the  \  ienna 

i  |(  respectively .  and  this  -  ■  ima  to  me  n 

thod   of  harmonising  the  two  which  is  well  worth 
i  ,n, ,n.     |i  does  not  seem  certain  that  dilul 
,,ii,|  after  cooling  would  yield  the  same  results,  or  in  other 
words,  tlnit  the  once  separated  phlobaphen-tannins  would 
laolve  completely  on  dilution,  and  whether  tlii-  i-  -". 
Id  be  determined  by  experiment. 
Possibly,  as  gambier  is  often  used  warm  in  the  tannery, 
the  filtration  might  be  taken  at  80   instead  of  13  C,  so  as 
i,,  include  iportion  oi  the  whole  of  the  catechin, 

but  tin-  could  onlj  1"-  <li under  a  rerj  definite  convention 

bicfa  buyers  as  well  as  sellers  had  agreed.  It  is  clear 
tli.it  uo  proportion  of  cold  water  could  be  practically  used, 
which  would  insure  the  solution  of  the  «  hole  of  the  catechin, 
but  nl  on  the  influci of 

I  which  suggests  itself  as  practicable,  but 
wli  expcrimenl  on,  i-  to 

dissolve   in  a  determined  '   water,  filter  off  the 

■  \  for  anal)  sis  while  hot  through  :i  tan  d  I 
which  would  l«-  best  supported  in  a  win  gauze, 

-tlv ,  r<  ,1  i  s  oulcl    be   cooled  mid 

soluble  "  tannin,  while 

the  , and  filter  would  be  placed  in  the  top  ■■:      ' 

with   »   I  '  lamp,  and  thoroughly 

li.  .1  wiiti  boiling 
I  !.■  ululiU' 

lid  i 

■  I,  i,  i iinti.it 

throw   much   light    <  It   is 

■ible  tlmt  the 
the   washing   imprai  I 

> 

Will,  lii'l,    powder 

null  li  depend the 

With  •  I  •  l 

litre,  the  hide  powdei   fllti  il   has  little 

:.il. 

importance  whclbei  tin'  hide  powdei  is  added  in  ■ 

■ 

II  ml   ' 


.",  £rm*.  hide-power  to  lno  cc.  of  infusion,  ili-ests  with 
frequent  shaking  for  six  hours,  and  finds  tannin  completely 
removed.  Mr.  A.  N.  Palmer,  using  a  liquor  of  about 
'•  i  gnn.  of  total  extract  per  100  cc.,  mixes  '■<■  grms.  of  hide 
powder  with  30  cc.  of  liqnor  and  percolates  in  a  wide  tap 
burette  plugged  with  cotton-wool,  rejecting  the  liquor,  lie 
then  adds  70  cc.  more  liquor  and  percolates  twice  for  about 
half  an  hour,  returning  the  filtrate.  The  tannin  is  com- 
pletely absorbed,  and  the  use  of  -t  j;i m<.  hide-powder  makes 
no  il:'  l  'a  the  other  band  with  J  itions  of, 

say  20  grms.  per  litre,  with  "  total  extract  "  1*0 — 1*2  grms. 
p.'r  100  cc.,  it  i-  necessarj  i-itlur  to  add  the  powder  in  suc- 
cessive quantities,  or  to  use  the  hide-powder  filter  in  which  a 
■.Teat  part  of  the  tannin  i-  absorbed  by  the  first  portions 
with  which  the  liquor  comes  in  contact 

The  essential  objects  to  be  kept  in  view  are: — 1-t.  to 
completely  absorb  tlie  tannin;  2nd,  to  avoid  any  error 
arising  from  the  solubility  of  the  hide;  and  3rd,  to  minimi-, 
the  merely  mechanical  absorption   of  indifferent  matter-. 

To    attain  a-  far    B8  possible  all    thc-e   ends,  the    quantity  of 

hide-powder  most  be  enough,  and  not  too  much;  and  as  all 
hide-powder  yields  traces  of  soluble  matter  to  oold  water. 
aslant  quantity  should  be  used,  and  a  suit,  it,  le  correction 
applied.     If  these  conditions  are  fulfilled,  it   i-  indifferent 
whether  it    be   bj    the    bide-powder   tilter,    or    by   mere 
maceration.     It  is  also  a  matter  of  comparative  indiffen 
within  certain  limits  whether  the  infusion  i-  strong  or  wi 
since  a  Btrong   solution  requites  a  larger  quantity  of  hide- 
powder,   and   the    dissolved   matter   is   in   all    probability 
proportional    to  this  rather  than   to  the  amount  of   solvent. 
It  seems  clear  that  l  gnn.  of  hide-powder  for  each  0*  1  grin. 
i,f   total   extract    i-   the  outside  quantity   required,  ami  it 
would  be  well  to  try  whether  this  could  not  be  still  further 
reduced.     1  grm.  of  bide  would  ultimately  absorb  nearly 
1   grm.   of  tannin,   bo   that   the  question   is   -imply  one 
time.      As,    however,   the    last    traces  of   tannin  in  a  dilute 
infusion  irill    penetrate   very    -lowly    through    a   -url.i. 
tanned  hide,  rapid  action  with  small  quanl  wder 

will  probably  be  best  attained  bj  successive  additions,  or 
on  the  tiller  principle.      Rapid  action  i-  important,  not  only 
..e   time,  but   because  in  warm   weather  putrefactive 

change i  occur,  and  increase  solution  of  the  hide. 

The  practical  limit-  of  strength  are  closely  approached 
h\  the  Vienna  chemists  on  the  one  hand  (1*2  per  cent,  total 
extract),  and  by  Von  Sohroeder  and  ICooh  (0'  i  per  cent) 
on  the  other. 

\  practical  difficulty  of  the  hide-powder  tilter  arises  from 
the  fact  that  some  -ample-  ..t  powder  arc  so  water-repellent 
a-  to  he  wet  with  jrreat  difficulty, and  to  filter  mainly  up  the 
-■1,  -  of  the  tube,  leaving  the  centre  of  the  powder  unused. 
VuuthiT  arises  from  the  fact  that  the  filtrate  pro 
changes  in  composition  :  the  tir-t  25  cc.  containing  most  ol 
the  soluble  mailer  from  the  powder,  ami  least  of  gallic  acid 
ami  other  matters  which  arc  loosely  absorbed,  while  in 
•  quantities  these  conditions  are  gradnallj  reversed, 
Probably  a  combination  of  maceration  and  percolation  on 
the  principle  of  Mr.  rainier'-  method  would  !»■  satisfactory, 
hut  a-  it  i-  impossible  completely  to  pet  ri.l  of  the  Liquor 
used  to  wash  tin-  powder.il  would  be  bettet  to  retain  the 
whole  ami  make  a  suitable  correction  for  solubility. 

■hiii   for  solubility  illy   obtained   by 

making  a   blank  experiment   with   pure   water.    This,  as 

il  ,■:  m\  i  lent*  point  nut,  i-  wrong  in  principle, 

much  "I   the  soluble   inattei  i-  precipitated  by  tannin, 

ami  hence  the  solubility  in  water  i-  much  greater  than  in 

liquor.      Mr.  I'.rtram  Hunt  make-  tin-  correction  bya  blank 

experiment    with   water,   an, I   a'  ami   weighing, 

i  precipitates  with   slight  excess  ol   tannin, 

ami  collects  on  a  tared  filter.    Half  the  weight  of  the  taunata 

btained  i-  deducted  from  the  total  residue.    The  absorp- 

:  innin  with  hide-powder  i-  -.•  conducted  a-  to  leave 

ipitabla  bj    cither  tannin  or  gelatin  in  the 

><•■.     Tin-   method   is  coirecl  in  principle,  and  deserves 

idoption,  ami  a-  the  determination  can   I      mail. 

for  all  on  a  good  stock  of  hide  powder,  is  verj 

ii.. ul 

amount  ol  i  ittei   dissolved  even  h>  pun- 

In, m    a    good    hiil.    |m, w.l.i     employed     a-     a     tilter 
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(7  grms.  to  100  cc.)  has  been  shown  by  Dr.  Kochf  not  to 
exceed  0'004  gnn.  in  50  cc.,  though  most  commercial  sorts 
leave  much  more.  He  points  out  the  importance  of  using 
powder  which  lias  not  in  any  stage  of  the  process  under- 
gone putrefaction,  not  only  on  account  of  the  solubility  of 
the  decomposition  products,  but  because  such  powders 
absorb  a  larger  proportion  of  colouring  matter  than  those 
of  pure  hide  fibre. 

A  point  which  requires  attention  is  the  temperature  at 
which  water  should  be  determined,  and  the  residues  should 
be  dried.  This  ranges  among  my  correspondents  from  that 
of  the  ordinary  water  oven  to  1 10"  C.  The  time  of  drying 
is  greatly  abridged  by  the  use  of  a  temperature  above 
boiling  point,  and  it  probably  yields  more  constant  results. 
With  mauy  tanning  materials  the  difference  in  results  is 
immaterial,  but  tbe  catechin  of  gambier  not  only  loses 
its  water  of  crystallisation,  but  is  according  to  EttiJ  con- 
verted slowly  at  100°  (or  even  at  ordinary  temperatures 
in  vacuo)  into  catechutaunic  acid  with  loss  of  a  molecule 
of  OH,.  This  reaction  is  rapid  and  complete  at  127°  C, 
and  the  next  anhydride  is  only  found  at  a  considerably 
higher  temperature.  It  is  desirable  to  choose  a  temperature 
at  which  the  change  is  rapid  and  practically  complete, 
since  block  gambier  takes  days  to  arrive  at  a  constant 
wejght  in  the  water  oven.  If  catechin  is  to  be  estimated 
as  tannin,  there  is  no  objection  theoretical  or  practical  to 
weighing  it  as  such.  It  is  desirable  that  experiments 
should  be  undertaken  to  determine  the  most  satisfactory 
drying  temperature,  not  only  for  gambier  but  other 
materials. 

1  shall  be  extremely  obliged  for  further  information  on 
these  and  other  points,  so  as  to  enable  me  to  outline  at 
an  early  date,  a  method  which  will  represent  as  nearly  as 
possible  the  average  of  chemical  opinion.  I  am  making 
a  similar  appeal  to  American  and  continental  chemists, 
and  am  simply  acting  as  secretary  to  the  informal  "  Com- 
mission." I  have  to  thank  many  chemists  for  information 
besides  those  named  in  the  foregoing,  but  whose  methods 
are  practically  identical  with  one  or  other  of  those  quoted. 


t  Dinsl.  J.  1891,  280,  llcpt.  6  anil  7. 

:  Walts'  Diet.  111.  sup.  Art.  "  Catechin." 


journal  anfc  patent*  £itrratttre. 


I.-GENERAL  PLANT,  APPAKATUS,  AND 
MACHINEKY. 

The  Destruction  of  Lead  ripes.    Jour.  f.  Gasbeleuchtung, 

34,  175. 
The  following  communication  by  K.  Hartmann,  published 
in  tbe  "  Gesundheits-Iugenieur,"  purposes  to  draw  the 
attention  of  technical  men  to  the  damages  caused  to  lead- 
work  by  the  larva  of  a  woodworm.  Recently,  when 
daring  tin-  leaky  places  in  a  lead  pipe,  a  live  woodworm  was 
Found  in  one  of  the  leaks,  with  its  head  protruding  in  the 
wall  of  the  piping.  The  outer  opening  of  the  cavity  was 
of  oblong  form,  measuring  7  mm.  by  4  mm.,   and  the  inner 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  n.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows: — 

If  the  price  does  not  exceed  &d id. 

Above  8d.,  and  not  exceeding  Is.  6d Id. 

„      1*.  6d.,      „  „  2«.  id Hi*. 

„      2s.  id.,       „  „  3s.  W 2i/. 


surface  of  the  same  showed  tine  indentures.  (Similar  cases 
are  not  unknown  and  have  occasionally  found  their  way 
into  literature.  Thus  it  is  mentioned  in  Kerl  and  Stoh- 
niann's  "  Handbook  of  Technical  Chemistry,"  that  certain 
woodworms  (Sirex  gigas)  perforate  sheet  lead,  the  holes 
produced  showing  a  rough  surface  with  fine  indentures.  At 
the  "  Muklener  Hiitte"  holes  up  to  6' 5  mm.  diameter 
were  caused  in  sheet  lead,  the  same  being  affixed  to  timber- 
work.  As  the  woodworm,  which  belongs  to  the  family  of 
the  Coleoptera,  works  its  way  from  the  sap  of  the  timber 
towards  the  bark,  and  from  thence  into  the  lead,  it  is  pro- 
posed to  so  place  the  timber  that  the  bark  may  be  furthest 
removed  from  the  lead. 

Scheurer-Kestner  (Compt.  Rend.  53,  518)  has  pub- 
lished a  case  in  which  cylindrical  holes  were  found  in  the 
lead  lining  of  a  beam  of  a  new  vitriol  chamber,  and  this 
only  a  few  days  after  effecting  the  covering.  In  one  of  the 
holes  the  semi-developed  body  of  an  insect  was  found, 
partly  in  the  lead,  and  head  first.  The  diameter  of  the  per- 
foration corresponded  exactly  to  the  body  of  the  insect,  so 
that  the  latter  could  not  turn  round  in  order  to  escape. 

Similar  observations  having  been  made  by  others,  the 
author  does  not  doubt  that  in  tbe  case  mentioned  first  tbe 
corrosion  was  caused  by  the  woodworm. — II.  A. 


PATENTS. 


Improvements  in  and  relating  to  Apparatus  for  Evaporat- 
ing Solutions  containing  Salts  and  for  other  Liquids. 
J.  Foster,  Sunderland.  Eng.  Pat.  9518,  June  19, 
1890.     Sd. 

This  invention  relates  to  improvements  in  multiple-effect 
evaporating  apparatus,  more  especially  to  modifications  of 
some  of  the  designs  described  in  a  previous  [latent,  Eng. 
Pat.  7343  of  1889  (this  Journal,  1890,  593).  They  refer  to 
details  of  the  construction  of  the  vertical  tubular  evaporating 
vessels,  embracing  the  provision  of  lower  conical  ends  to 
the  same,  and  outlets  for  the  collection  of  tbe  concentrated 
liquor  or  the  deposited  salt,  and  the  fitting  of  automatic 
rotary  valves  to  the  outlets  for  withdrawing  the  contents  at 
regulated  intervals.  Also  the  application  of  central  rotary 
stirrers  for  agitating  the  liquid  and  for  preventing  deposit 
on  certain  surfaces.  There  are  three  claims  and  two 
illustrations. — B. 


Improvements  in   or  relating  to  Apparatus  applicable  for 

the  Extraction  of  Fats  or  (Jits,  Sulphur  and  other 
Material,  and  for  Manvfacturing  Extracts  for  Dyes  and 
other  Purposes.  A.  J.  Boult,  London.  Prom  "  G.  Boulet 
tils,  Douard  and  Contamine,"  Rouen,  France.  Eng.  l'at. 
9825,  June  24,  1890.     8rf. 

The  apparatus  consists  of  two  boiling  vessels,  surmounted 
by  two  receivers  or  "  displacers,"  from  each  of  which  tbe 
extract  or  solution  is  led  into  the  opposite  boiling  vessel. 
The  receivers,  which  are  provided  with  water  and  steam 
pipes  and  with  filling  boles  for  the  material  to  be  extracted, 
have  internal  false  bottoms,  perforated  and  placed  at  an 
inclination,  which  act  as  filters  for  the  descending  liquor. 
The  extracted  liquor  passes  into  the  opposite  boiler  as 
described,  and  may  there  be  heated  by  steam  or  otherwise. 
The  rising  vapour  reaches  the  receiver  overhead,  where  it 
condenses,  and  both  heats  and  extracts  the  soluble  parts 
from  the  surrounding  substances.  The  solution  passes 
through  the  filter  into  the  other  boiler,  where  it  may  be 
withdrawn  or  mixed  with  other  liquids  or  extracts,  with  or 
without  the  admission  of  heat.  The  boilers  are  used  alter- 
nately, and  provision  is  made  for  the  condensation  of  all 
excess  vapour  whether  arising  from  boilers  or  receivers, 
and  its  return  to  the  apparatus.  The  inventors  claim  that 
with  this  arrangement  they  succeed  in  preventing  all  loss  of 
vapour  or  volatile  liquids  and  in  avoiding  all  danger  from 
fire.  For  details  the  specification  should  be  consulted,  which 
embraces  four  claims,  and  is  illustrated  by  two  drawings. 

— B. 
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/•/,//.<   for   Oil  and  ether    f, W.   C.    Leedunan, 

Colo,  U  9526,  July  19,  1890.     6./. 

under  XII.,  pagi 


• :  UL'tinn  ami  working  of  the  apparatus,  the  drawing 
attached  to  the  specification  must  be  consulted.  The 
invention  may  be  applied  to  various  purposes,  arm  ng 
others  to  the  manufacture  of  sugar,  the  separation  of  salts 
and  alkali-  in  chemical  manufacture,  and  the  purifying  of 
sea-water  fur  use  in  marine  engi  le  boilers. — 1\.  S. 


improvements  in  Glass-lined  Tubing.      I>    Rylands,  Stair- 
foot,   and    B.    Morant,    Barnsley.      Kng.    Pat.    11,711, 
July  26,  1890      So*. 
Thj   object  of  this  invention  is  two-fold  :   (1)  the  manufac- 
tubiug,  so  tliar  in  the  one  tube  there  can 
rted,    thus    enabling    one    oi 
m. I    by    do 
lube  thus   lined;  and  (2)  in  the  mode  of  co 
up  unprotected  glass  tubes.     In  the  former  the  metal  pipe 
i-  somewhat  lik.-  a  double-barrelled  gun,  with  an  outside 
it  each  end,  and  the  glass  tubes  are  inserted  in  each 
barrel  with  suitable  packing  to  keep  them  in  position, and  to 
-i  pressure.     After  insertion  in  the  tube 
la  can   !»■   lt i •  ■ ' > ' > ■  1  down  level  with  the  faces  of  the 
BDd   ih,    whole   can   be   coupled  up  by  bolts  and 
suitable  washers. 

In  unprotected  glass  tubes,  the  tubes  are  formed  with 
angular  interrupted  projections  at  each  end.  A  natal  flange 
in  threaded  on  each  tube,  and  the  two  flanges  are  rotated 
till  the  projections  on  the  flanges  hear  on  those  of  the  tubes  : 
a  suitable  ring  being  now  inserted  thej  can  be  drawn  together 
and  secured  l>\  bolts.     I    S 


Improvements  in  Filtering  Material!  and  Filter*, 
I.  Edwards,  London.  From  O.  Arlt,  Goerlitx,  Germany. 
Eng.  l'at.  SHU,  May  1  ('.,  1891.      Sd. 

I'm  filtering  material-  consist  "t  inorganic  substances  of 
various  densities  and  quality,  arranged  in  layers  one  above 
another  in  such  a  way  that  the  lowest,  loosest  and  coarsest 
layer  is  surmounted  by  a  finer  layer,  ami  so  on,  to  the  upper- 
most, which  i-  finest  of  all.  The  raw  materials  employed 
are  — i  1 )  slag  wool  or  silicate  cotton ;  (2)  clean,  white,  long- 
tailed  asbestos ;  ami  i  :t )  ordinary  asbestos  in  the  form  of 
the  finest  fibre.  After  undergoing  certain  treatment  these 
are  made  into  different  mixtures,  according  to  the  layer 
each  is  intended  to  occupy  in  the  filter.  This  i-  a  cylindrical 
vessel  made  of  Bheel  copper  orother  metal,  ami  is  supported 
on  legs.  Whin  full  the  Altering  materials  are  covered  h\  a 
perforated  plate,  over  which  is  the  tight-fitting  cover.  The 
liquid  to  he  filtered  is  admitted  through  a  cock  at  the 
bottom,  and  discharged  through  another  at  the  top. 
Several  modifications  of  the  filter  are  shown  on  the  drawing 
accompanying  the  specification. — E.  S. 


Improvements    in    Uefrigeratmg    Apparatus,     II.    Imrav, 
London.     Prom  "  Com pagnie  Generate  pour  la  Produc- 
tion do    I'roiil   (precedes    E    Pixary),"    Paris.    I 
Eng.  l'at.  12,896,  August  16,  1890.     '>■'. 
In  Eng.  Pat.  2387  ol  1885  the  thawing  of  the  rime  from  the 
circulating   refrigerating    pipes    was    described    as    being 

mainly   effected  bj    tl irculation   of  tin-   compat 

warm  air  when  arriving  in  the  tir-t  compartment  of  the 
refrigerating  apparatus.  In  this  invention,  while  the  tem- 
peratureof  the  air  in  bi  ited  can  he  reduced  to  a 

vcri  h'w  degree,  depending  on  the  temperature  at  whicb 
tin  liquefied  gas  (as  ammonia,  ,v  )  evaporates,  the  melting 
ol  the  rime  is  effected  bj  the  refrigerating  fluid  itself  after 
compression.  Tin-  apparatus  consists  of  two  chambers, 
through  which  air  is  circulated  bj  a  fan.  Each  chamber 
contains  a  setof  the  refrigerating  pipes,  placed  one  above 
the  other,  ami  the  coils  of  each  chamber  are  connected  by 
branches  with  shut-off  cocks,  with  the  supply  conduit  for 
liquefied  vapour t  with  tin-  exhaust  conduit  leading  to  the 

ipi r:  and  also  with  the  compression  conduit   of  tin 

compressor,   the    melting  of  the  nine  off  tin-  coils  being 
I  \,\  admitting  the  warm  vapour  from  the  compn  --,,i , 

which  being  done,  the  i luit   for  liquefied  vapour  i-  Bhul 

off   fi the   second  scl  md  the  liquid  in  the  lir-t 

-it  i-  made  to oxpand  into  the  second  let. — K,  H 


Improved    Apparatus  I      porating   and    Distilling 

Liquids-     1!.    rlarbut  md,     Eng,   Pat,    13,322, 

August  25,  1890 

In*    object   of   this   invention   i-   to  evaporate  and  ili-til 

liquids  bj  aid  ol   steam  in  one  m  more  chambers,  in  whicb 

ili,     presRUrs    i«  reduced    belon    that   of   the 

at  mi>- pi  a  re.     The  chambt  rs  liavi  outh  i- t<.  a  .  ondent 

to  a  pump  which  matter  ma  intended  for 

evaporation.     The  method  consists  in  admitting  thi 

ami   liquid  int"  a  special  mixing  -,,  arranged 

that  lie   -!•  .mi  •  "it  ,  -  ii in  t  with  i  In-  liquid  itnmi 

I,,  t t   int,  i-   what    i-  calli  I   tbi    evaporating  chamber, 

In  tin-  ih, onli.  i-  luitabli    plati  -  ■ 

matter  nut   intended  fur   evaporation  oi  distillation,  such 

.  1 1,  ing  eat  bj  tin    pump,  ti 

.ml   distilled   portions   being   conveyed   to   thi    condenser 
l.v    suitable    connection*.      In   order    t"    understand    tin 


Improvements  in  Evaporating  and  Distilling  Apparatns. 
W..1.  Uirrlees,  Glasgow.  Prom  II.  T.  Varyan,  Toledo, 
Ohio,  IS. A.     Eng.  l'at.  8809,  Mai  i>;;,  1891.     \\,(, 

In  previous  patents  relating  to  multiple-effect  evaporating 

apparatus    (Eng.    l'at-.  14,162    of    1886    and    '.'1:1    of    I- 

this  Journal,  issr,  39  :  and  1888,318  1.  the  increasing  volume 
of  the  vapour  passing  through  the  coil  during  the  process  of 
vaporisation  was  met  by  a  gradual  increase  in  the  diamctei 

ni  the  tiihe-  from  the  inlet    to   the  outlet    of    the    eoil.      Hut 

as  the  surface  of  a  tube  does  nut  increase  at  the  -am.  rate 
w!th  an  increase  of  diameter  as  its  contents,  it  was  found 
that  the  effective  heating  surface  diminished  relatively  to 
the  contents  of  the  eoil.  The  present  invention  seeks  to 
ululate  thi-  objection  by  dividing  the  tube  constituting  a 
e.nl  into  succeeding  series  of  tubes,  pieferablj  all  of  equal 
diameter,  each  following   series  having  a  larger  number  of 

till..-    than    the    preceding    one.      The    series    may    hi-  either 

-up,  1  imposed  with  suitable  end  piece*  ..1  connected  end  to 
end   a-    indicated    in  t\\<.  sheets  of  drawings.     Then 
three  claims. —  II. 


II.-FUEL.  GAS,  AND  LIGHT. 

The  Gasification  of  Tar.     Mcrkens.    Jour.  f.  Gasbclcuch- 
lung,  34,  iss      1  ,,,,,,  tin  Society  of  Baltic  Gas  Engineers. 

Ill     injecting    into    a    red-hut    returt    half    tilled  with    coke  a 
Of    tar    by  means    of   a    Kdrting's    jet    supplied   with 

superheated  steam,  the  author  ha-  succeeded  in  converting 
iln-  whole  of  tin-  tar  into  gas,  without  leaving  any  residue  in 
-  had  a  high  candle-power,  and  in  this 
has  been  able  t  >  avoid  the  use  of  expensive 
enriching  material  On  conclusion  of  tin-  experiments,  the 
author  hopes  to  furnish  further  detail!      1     II.  I,. 
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The  Dinsmore  Process  of  Gas  Manufaeture.  G.  Kraemer. 
.lour.  f.  Gasbeleuchtung,  34,  225—  228.  (Compare  this 
Journal,  189fl,  -444—447.) 

According  to  the  author,  the  experiments  which  were 
carried  out  in  Liverpool,  and  reported  iu  the  Journal  of 
(ias  Lighting  for  February  17,  1891,  must  be  taken 
as  proving  conclusively  that  this  process  possesses  no 
advantages  whatever  over  the  usual  method  of  procedure, 
but  seeing  that  it  still  excites  considerable  interest — like 
the  problem  of  perpetual  motion — he  submits  the  following 
considerations  from  the  purely  chemical  point  of  view  :  — 

As  improved  by  Carr,  the  process  consists  in  passing  the 
whole  of  the  products  of  the  distillation  of  the  coal,  tar, 
and  liquor,  as  well  as  gas,  through  an  empty  retort  before 
entering  into  the  hydraulic  main.  Of  the  constituents  of 
the  gas,  the  only  substances  affected  by  the  treatment  are 
methane  and  the  defines.  The  action  on  the  benzene  and 
naphthalene  will  be  considered  with  the  tar.  Berthelot 
(Annalen,  142,  251)  has  proved  that  by  passing  through  a 
red-hot  tube,  methane  and  ethylene  are  converted  into 
acetylene  and  hydrogen,  the  former  being  at  once  poly- 
merised into  benzene,  &c. ;  the  decomposition,  however, 
is  never  complete,  traces  of  ethane  and  its  homologues 
being  produced.  Seeing  that  these  hydrocarbons  form  only 
about  40  per  cent,  of  the  gas,  and  that  it  is  impossible 
owing  to  the  speed  of  its  passage  through  the  retort,  and 
to  its  being  a  had  conductor  of  heat,  for  the  action  to  be 
anything  like  complete,  the  increase  in  volume  is  small,  and 
being  due  partly  to  benzene  and  its  homologues,  is  in  part 
only  temporary.  Watson  Smith  (this  Journal,  1890,  444— 
447)  has  stated  that  the  increase  in  volume  may  be  as 
much  as  10  per  cent.,  and  as  this  amount  can  hardly  be 
obtained  from  the  gas,  it  is  necessary  to  consider  the  action 
of  the  constituents  of  the  tar.  Benzene  and  its  homologues 
are  split  up  in  part  under  this  treatment  into  diphenyl, 
anthracene,  naphthalene.  &c,  and  free  hydrogen,  but  as  in 
100  kilos,  of  tar  only  2- 5  kilos,  of  naphtha  are  'found,  to 
the  corresponding  volume  of  gas  (600  cum.),  an  increase 
of  only  4  chin,  or  0-66  per  cent,  may  be  expected.  If  the 
phenols  are  decomposed  in  a  similar  manner,  the  latter 
figure  may  reach  l'O  per  cent.  The  naphthalene  is 
practically  unaltered,  and  from  the  heavy  hydrocarbons 
only  small  amounts  of  hydrogen  are  given  off.  From 
100  kilos,  of  the  heavy  oils,  10  ebm.  of  gas  nun-  be  ob- 
tained, a  figure  agreeing  partly  with  the  results  obtained  by 
the  author  in  the  works  at  Grahow  and  Krkner;  this  gas, 
however,  is  much  poorer  iu  hydrocarbons  than  that 
derived  from  the  naphtha.  If  these  figures  are  added 
together  and  calculated  on  the  yield  of  gas,  it  will  be  found 
that  an  increase  in  volume  of  hardly  0'5  /"'/•  cent,  via;/  he 
expected  from  the  gasification  of  the  tar. 

With  regard  to  the  alleged  increased  candle-power,  the 
original  gas  contains,  together  with  47  per  cent,  of  hydrogen, 
about  40  per  cent,  by  volume  of  gaseous  hydrocarbons, 
which  latter  have  the  property  of  keeping  considerable 
amounts  of  benzene  and  naphthalene  in  suspension,  thus 
materially  increasing  the  illuminating  power.  The  increase 
in  volume,  by  the  process  under  consideration,  being,  the 
author  thinks,  only  at  the  expense  of  the  methane  and 
defines,  the  40  per  cent,  of  hydrocarbons  is  greatly  reduced, 
ami  hence  far  less  benzene  and  naphthalene  can  remain 
suspended,  the  nett  result  being  of  necessity  a  loss  of 
illuminating  power. 

Experiments  carried  out  on  the  large  scale  are  considered 
by  the  author  to  show  that  the  statement  that  by  heating 
two  molecules  of  cresol  and  one  of  phenol,  one  molecule 
of  anthracene,  one  of  benzene,  and  three  of  water  are 
formed,  is  only  iu  part  correct  (compare  this  Journal, 
1890,  447).  From  100  kilos,  of  cresol  he  obtained 
19 '9  cbm.  of  gas  of  average  illuminating  power  and 
76-l  kilos,  of  tar,  the  tar  containing  9  per  cent,  of 
benzene,  20-9  per  cent,  of  crude  phenol  solidifying  at  23  , 
46' 6  per  cent,  of  unchanged  cresol,  and  23-3  per  cent, 
of  hydrocarbons  of  high  boiling  point,  with  little  anthracene 
but  a  large  amount  of  phenanthene.  That  is  to  say  that 
hardly  10  per  cent,  of  the  cresol  was  decomposed  according 
to  the  formula. 


From  the  adoption  of  the  Dinsmore  process,  therefore, 
an  increase  in  the  volume  of  the  gas  may  be  expected,  but 
this  only  at  the  expense,  it  is  thought,  of  the  gaseous  hydro- 
carbons, which  are  not  only  valuable  iu  themselves  as  a 
source  of  light,  but  confer  upon  the  gas  its  property  of 
holding  in  suspension  the  various  liquid  and  solid  hydro- 
carbons to  which  a  large  proportion  of  its  illuminating 
power  is  due.  The  author  believes  this  process  gives  results 
iu  no  way  different  from  those  obtained  by  employing  a 
higher  temperature  of  carbonisation,  the  advantages  of  the 
higher  yield  of  gas  being  in  his  opinion  neutralised  by  the 
trouble  caused  by  tar  stoppages  in  the  ascension  pipes  and 
naphthalene  stoppages  iu  the  mains. — F.  II.  L. 


Detection  of  the  Sulphur  nut  combined  with  Hydrogen  in 
Illuminating  (ias.  "  L.  llosvay  de  N.  llosva."  Bull. 
Sue.  Chim.  1890,  4,  714—715. 

See  under  XXIII.,  page  720. 


Fuel  fur  the  Hefner  Lam,).    Jour.  f.  Gasbeleuchtung,  34, 
265—266. 

A  DISCUSSION  on  the  subject  of  amyl  acetate,  the  fuel  of 
the  Hefner  lamp,  has  recently  taken  place;  it  was  originated 
by  Voller,  who„in  carrying  out  some  photometric  observa- 
vations  with  the  lamp,  used  a  sample  of  amy]  acetate, 
obtained  from  a  Hamburg  druggist,  which  boiled  at  80 
instead  of  138 ''and  consisted  ><(  a  mixture  of  amyl  acetate 
and  alcohol.  As  the  photometric  determinations  gave 
erroneous  results,  Voller  questioned  the  advantage  of  using 
the  Hefner  lamp  as  a  standard  light  instead  of  candles 
(Eleetrotechnischen  Zeits.  1891,  122),  owing  to  the 
variability  iu  composition  of  commercial  amyl  acetate. 

Hefner-Alteneek  replied  as  follows  (Ibid.  177)  : — As  the 
Hefner  lamp  has  been  only  recently  unanimously  adopted  as 
a  standard  by  the  "  Deutschen  Vereias  von  (ias-  und  vVasser- 
fachmannern,"  and  as.  moreover,  it  is  usually  employed  as 
such  in  electro-technology,  Yoller's  remarks  must  not  be 
allowed  to  pass  unnoticed;  there  is  no  difficulty  whatever 
in  obtaining  reliable  samples  of  amyl  acetate  if  the  pure 
compound  is  ordered  and  the  exhaustive  experiments  of 
Liebenthal  (Ibid.  1883,  583  and  610)  have  shown  that  the 
lamp  is  an  excellent  unit  and  does  not  require  that  the 
amyl  acetate  should  be  chemically  pure.  It  is  essential, 
however,  in  making  photometric  observations  with  the 
Hefner  lamp,  to  do  bo  in  fresh  air,  especially  in  testing  the 
illuminating  power  of  incandescent  lights,  as  an  increase  in 
the  proportion  of  carbon  dioxide  in  the  air  affects  very 
materially  the  illuminating  power  of  all  flames. 

The  following  are  some  simple  tests  by  which  the  presence 
of  impurities  iu  ordinary  commercial  amyl  acetate  can  be 
detected.  (1.)  The  specific  gravity  should  be  0-872 — 0-876 
at  15";  if  it  is  less  than  0-872,  alcohol,  amyl  alcohol, 
ainvlcne,  &C,  may  be  present.  (2.)  The  sample  should 
mix  with  its  own  volume  of  benzene  or  carbon  bisulphide 
without  any  turbidity  being  produced  ;  if  not,  it  is  probable 
that  the  sample  has  been  adulterated  with  aqueous  alcohol 
or  aqueous  amyl  alcohol,  to  increase  the  specific  gravity. 
(3.)  On  shaking  1  cc.  of  the  sample  with  10  cc.  of  alcohol 
of  90  per  cent.  (Tralles)  and  10  cc.  of  water,  a  clear 
solution  should  result ;  if  a  turbidity  is  produced,  amylene, 
toluene,  &e.  are  probably  present.  (4.)  A  drop  of  the 
sample  placed  on  white  paper  should  leave  no  permanent 
grease-spot  on  evaporation  ;  this  test  proves  the  absence  of 
fats  and  high-boiling  coal-tar  oils.  In  addition  to  the  four 
tests  given  above  it  is  advantageous  to  determine  the  boiling 
point,  which  should  be  136' — 142  under  a  pressure  of 
760  mm.— F.  S.  K. 
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Analyiet  of  Carbon  Minerals:'    C.  B.  .Mnn-.ll.      Jour.  Amer.  Chem.  Soc.  1891,13,  143. 

Till'.    FOLLOWING    RESULTS    hi     ANALYSES    01     VARIOUS    1'kvis,    &C.    AUK   GIVEN. 
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I  in  in,  I  value  of  coke-breeze depends u| its  composition, 

which  varies   according   to   ibe   source   from   which   it   is 
derived.    Thai  produced  from  breaking  coke  consists  ol 

Per  i  ii,i. 

ure  

Carimn 

Ashes  and  cliiikcni n 

and  thai  from  coke  direct  fi the  retorts— 

Per  Cent, 

Moisture 18*8 

" 70'0 

ashes  and  clinker* 10*3 

Tbeavcnui mposition  ol   the  " Pas-da-Calais  "  coal, 

generally  used  in  the  gasworks  of  the  North  of  Frani 

Per  Cent, 

1*8 

......     B8-0 

Mtlki'ls 

I  .ikniL'  ill,  pcrccntagi  "i   carbon  in  each  of  thesi 
and  assuming  the  coal  worth    16*.  per  ton,  this  would  give 
the  value  of  the  breeze  from  the  coke-breaker  as  equal  to 
15s.  Bo*,  pet   ''in.  and  thai  from  the  retort*  to  12s.  '.*<i.  per 
inn.  the  lower  value  of  the  reton  bri  chieflj  due  to 

the  larger  percentage  of  moisture  ii  contains. 

At  some  gasworks  the  coke  breeze  is  made  into  bricks  t«, 
Im-   used  for   generating   steam   or   for   heating   tin-   retort 
ea,  but  if  the  breeze  is  worth  6<    to  7«   per  ton,  and  its 
conversion  into  "briquet  ts  about   the  same  sum, 

coal  :ii  !''■   per  ton  would  be  i",  femble,  a*  the  manufacture 
of  "  briquettes     requin  -  i  xpi  usivc  maohincry, 

The  direct   use  "t   breeze  as    fuel    has    for   some   years 
attracted  considerable  attention,  and,  with  -p<  cial  :i('i 

ii   baa  been  utilised   sui nsfull*    cithci    alone   nr   with   a 

mixture  of  coal,    '  'i    such   appliances  reference   may   be 
in, nil-  in  the   Petrel  farnaees,  which  are  now  extensively 
used.    The  cathedral  of  St.  Qucntin  «  ts  heated  during  the 
winter  of   1889  b*   eight   of  these  furnaces,   bumin 
coke-breette,      The   cubical    contents    of    il"    char 
1,178,530 cubic  feet,  and  'lilting  five  winlci  months,  which 


included  65  days  of  frost,  the  average  temperature  in  the 
church  was  maintained  at  52*8  V-,  as  compared  with  an 
average  external  temperature  of  86*5  1'.  The  avci 
daily  consumption  of  breeze  was  3,058  M>.,  which,  at  ti...  ,W. 
pet  ton,  would  cosl  B*.  '.></.  per  day.  The  system  is  also 
employed  for  steam  boilers. 

The  author  has  also  experimented  for  two  years  with  a 
mixture  of  coke-breeze  in  a  generator  retort-furnace  with 
the  following  results  : — 

With  ;i  mixture  of  half  breeze  aud  halt  small  coal,  ami 
with  the  air-supplj  under  pressure,  and  a  consumption  of 
:fo  cwt,  nl  the  mixture  per  - 1  hours,  the  result  was  unsatis- 
factory, a>  tin'  temperature  was  nol  maintained  sufficiently 

lni_li  for  the  proper  carl isation  of  the  coal.     Winn  the 

air-supply  under  pressure  was  done  away  with  the  fnrnace 
worked  well,  a  Blight  vacuum  -being  maintained  in  the 
generator  and  a  slight  pressure  at  tin- tup  of  the  furnace. 
The  i  ■  used  was  from  the  coke-breaker,  on  aooonnl 

of  the  smaller  quantity  of  water  it  contained*  the  breeze 
was  verj  fine,  having  passed  through  a  screen  perforated 
with  holes  of  aboul  J  in.  diameter.  It  was  nol  considered 
practicable  to  use  coke-breeze  alone,  because  it  would  nol 
agglomerate,  and  the  furnace  liars  would  have  been  ob- 
structed by  it.  The  fuel  "as  pul  into  the  generator  ever) 
hour  in  quantities  of  r>I  to  66  lb.  Twenty  minutes  after 
filling  tin'  generator  the  mixture  was  raised  with  a  bar  and 
the  lumps  pushed  to  the  back  of  the  generator,  the  firing 
proceeding  in  a  manner  similar  to  thai  witli  coke.  For  one 
month  a  mixture  of  10  per  cent,  by  weight  of  small  coal 
ami  60  per  cent  of  breeze  was  used,  and  of  iliis  32  lb.  were 
required  i"  carbonise  220  lb.  of  coal.  During  the  next 
month,  with  35*6  per  cent,  of  small  coal  and  64*2  jht  oent, 

■  if  breeze,  tbe  rail'  of  consumption  was  30  lb.  "I  fuel  pel 
220  Hi.  of  coal  carbonised. 

The  following  comparisons  will  show  the  estimated  coal 

■  >i  heating  a  bench  of  seven  retorts,  carbonising  five  tons  "l 
■ - 1  hours,  with  ™kr  nr  with  small  coal 

ft.  ii.     f.  •/. 
n. i  7il  bushels  ol  cokeal  ran./....  *7    o 

i    

iur l  21 

17    J| 

i"  lb  small  ..,.1  :.i  I6i :t  11 

1,003  lb  bi  ■' i  II 

t  iii. i  laboui I  21 
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If,  as  is  the  case  in  some  works,  the  coke-breeze  is  of 
little  or  no  value,  the  economy  would  be  greater,  but  if,  on 
the  contrary,  it  can  be  sold  for  more  than  6s.  5<i.  per  ton, 
the  economy  would  be  proportionately  reduced. 


The  Utilisation  of  Coke-Breeze.  Compt.  Reud.  de  la  Soc. 
tech.  de  l'lnd.  du  Gaz  en  France,  1890,  358  ;  Proc.  Inst. 
Civil  Eng.  Abstracts,  105,  iii .,  (51—63. 

At  the  meeting  of  the  society  at  Paris  in  June  188."i  tin- 
author  read  a  paper  upon  a  system  of  heating  gas-furnaces 
with  coke  breeze.  So  far  it  has  not  been  found  pjssible  to 
use  breeze  alone  for  heating  gas-furnaces,  but  where  there 
is  not  an  easy  sale  for  the  small  coke  good  results  may  be 
obtained  by  leaving  it  with  the  breeze.  With  breeze  alone 
the  quantity  of  clinker  was  so  great  that  it  formed  an 
impenetrable  layer  on  the  furnace  bars,  the  air-supply  found 
passages  in  various  parts,  the  combustion  became  imperfect, 
and  the  heats  fell  off. 

The  following  proportions  of  various  fuels  were  found 
necessary  for  heating  a  bench  of  retorts  for  24  hours : — 
(1),  49i  bushels  of  coke-breeze  and  Hi's  bushels  of  coke; 
(2),  55  bushels  of  coke-breeze  and  13 J  bushels  of  small 
coal;  (3),  30*  bushels  of  small  coal  and  5.L  bushels  of 
coke;  (4),  82.V  bushels  of  large  coke,  but  in  eases  1.  2,  and  3 
only  10,582  lb.  of  coal  were  carbonised,  while  in  case  4  the 
quantity  was  11,905  lb.  of  coal.  Also  in  cases  1  and  2, 
2;'  bushels  or  198  lb.  of  small  coal  and  4J  bushels  of  coke- 
breeze  were  required  for  the  production  of  a  forced  draught 
by  steam.  A  breeze  furnace  wears  out  more  quickly  than 
an  ordinary  furnace,  the  additional  cost  for  which  is  shown 
to  he  13rf.  per  furnace  per  day.  The  breeze  furnace  is 
fired  every  15  to  20  minutes  and  clinkered  every  four  hours, 
which  occupies  six  to  10  minutes,  a  special  rake  being  used 
to  push  the  fuel  to  the  back  of  the  furnace,  as,  without  this, 
the  clinkering  would  he  more  difficult  than  with  an  ordinary 
furnace.  The  clinkers  do  not  adhere  to  the  bars,  but  stick 
more  firmly  to  the  sides  of  the  furnace  ;  the  furnace-bars 
are  not  injured,  being  found  in  the  same  condition  when  a 
furnace  is  let  down  as  they  were  when  put  in,  the  air  and 
steam  keeping  them  always  cool.  It  was  expected  that  'here 
would  be  deposits  of  ashes  in  the  Hues  and  chimney,  but 
during  five  years'  working  no  unusual  deposits  have  been 
found. 

'1  be  volume  of  air  forced  into  the  furnace  by  the  injector 
varied  between  23,993  cubic  feet  and  26,811  cubic  feet  per 
hour.  Theoretically  1  lb.  of  carbon  requires  142|  cubic  feet 
of  air  for  complete  combustion,  and  taking  case  Xo.  2  before 
referred  to,  the  breeze  and  small  coal  would  weigh  about 
3,417  lb.,  or,  deducting  the  residuals,  the  net  weight  of  the 
carbon  would  be  2,885  lb.,  and  the  theoretical  quantity  of 
air  for  this  would  be  411,833  cubic  feet.  Taking  account 
of  the  partial  or  total  stoppages  for  clinkering,  and  also  of 
tlie  carburetted  hydrogen  in  the  small  coal,  it  will  be  seen 
that  there  was  not  an  excess  of  air,  as,  with  a  chimney 
draught,  it  is  generally  assumed  that  the  air  necessary  for 
combustion  is  double  the  theoretical  volume. 

Prom  analyses  of  the  products  of  combustion  it  appears 
that,  shortly  after  the  furnace  is  charged,  few  of  the  com- 
bustible elements  are  lost,  and  that  a  constant  condition  is 
attained  until  the  time  for  clinkering,  and  under  this 
condition  4  per  cent,  of  carbonic  oxide  and  4  per  cent,  of 
hydrogen  escape  in  the  chimney  ;  the  absolute  absence  of 
oxygen  also  indicates  an  insufficient  air-supply. 

In  consequence  of  the  enormous  quantities  of  breeze 
which  accumulate  in  a  gasworks  with  the  increasing  demand 
for  broken  coke,  many  gas  managers  may  be  interested  in 
the  use  of  this  system,  and  the  selling  prices  of  coke  and 
breeze  and  the  cost  of  coal  at  any  works  being  known,  a 
very  simple  calculation  will  enable  them  to  decide  whether 
there  would  be  an  advantage  in  doing  so. 

Trials  were  also  made  with  firing  two  30-H.P.  Babcock 
and  Wilcox  steam  boilers  with  coke-breeze  and  small  coal, 
using  a  forced  draught  obtained  by  means  of  a  Bourdon 
steam-blower.     The  results  arc  given  as  follows  :  — 


(1.)  With  .Small  Coal  and  Breeze. 

Length  of  trial 10  hours. 

Average  steam  pressure 0  atmospheres. 

Water  evaporated 14,109  lb. 

Small  coal  used 1,898  lb. 

Breeze  used 167  lb. 

'J.S65  lb. 

Normal  horse-power 30  H.P. 

Actual  power  developed 42'66  H.P. 

(2.)  With  Small  Coal  and  Breeze, 

Length  of  trial (;  hours. 

Average  steam  pressure '>  atmospheres. 

Water  evaporated 7,58*  lb. 

Small  coal  used S5<;  lb. 

Breeze  used 5S7  1 1  >. 

1,4*3  lb. 

Normal  horse-power so  H.P. 

Actual  power  developed 8fp39  II. P. 

(3.)  With  Small  Coal  and  Breeze. 

Length  of  trial 6  hours. 

Average  steam  pressure 0  atmospheres. 

Water  evaporated 5,621  lb. 

Small  coal  used 370  1    . 

Breeze  used 794  Hi. 

1,104  ll>. 

Normal  horse-poww SO  H.P. 

Actual  power  developed 2S*33H.P. 

(4.)   With  Small  Coal  and  Breeze. 

Length  of  trial li  hours. 

Average  steam-pressure 0  atmospheres. 

Water  evaporated 5,550  lb. 

Small  coal  used 328  lb. 

Breeze  used 8(3  lb. 

1,176  lb. 

Normal  horse-power 30  H.P. 

Actual  power  developed 28  H.P. 

The  proportions  of  small  coal  and  breeze  given  in  the  last 
example  may  be  taken  as  the  limit  for  practical  working. 


PATENTS. 


Improvements  in  Apparatus  for  and  in  the  Manufacture  of 
Water-Gas.  S.  Pox  and  E.  Blass,  Leeds.  Eng.  Pat. 
6131,  April  10,  1889.     (Second  Edition.)     6d. 

In  order  to  obtain  the  steam  necessary  for  the  production 
of  water-gas  without  the  aid  of  a  steam  boiler,  water  is 
admitted  under  pressure  into  a  heated  regenerator  and  there 
converted  into  steam. — P.  S.  K. 


Improvements  relating  to  Apparatus  for  Burning  Liquid 
Fuel.  W.E.  Smith,  Brighton.  Eng.  Pat.  9604,  June  20, 
1890.     Is.  6i/. 

The  patent  refers  to  a  means  for  burning  liquid  fuel  in 
which  the  "  atomised  "  fuel  is  mingled  with  heated  air  in 
such  a  manner  that  combustion  complete  and  well  under 
control  can  take  place.  To  this  end  an  injector  fixed  in 
a  cylindrical  or  other  shaped  chamber,  which  is  surrounded 
by  a  similar  larger  chamber,  is  used  to  atomise  the  fuel, 
the  air  for  its  consumption  being  drawn  in  through  the 
annular  space  between  the  two  cylindrical  chambers  and 
thereby  heated.  The  heating  is  promoted  by  the  use  of 
a  steam  coil  situated  in  the  annular  chamber  and  supplied 
with  steam  from  the  boiler  to  be  fired ;  the  steam  may  be 
superheated  before  its  entrance  into  the  coil,  and  also  on 
its  passage  from  the  coil  to  the  injector,  which  is  its  ultimate 
destination.  The  heating  and  mixing  effects  are  enhanced 
by  the  employment  of  baffle  plates,  wire  gauze,  &c.  to  break 
up  and  commingle  the  streams  of  gas  and  vapour  about  to 
be    consumed.     Various    modifications   of    the    apparatus, 
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■acta  u  !)>■-  oat  ..:   I    i  ting  into  the  combustion 

chamber,   through   which  the  air   ii   made  to  put 

the  hinging  of  the  whole  apparatus  so 
iog  back   fi  hamber 

,,,„ ribed  and   illusl 

ordinary  single  flue  Cornish 
tn    the    last  case  a  fire- 
briek   liiniii;  Mid  Bre-brick  perforated  hood  distribute  the 
the  tube-plate  or  tube*. 


/„,,„„  ■  ""/    '"    Apparatus   for    the 

i/  .  Illuminating    <i«</     other 

/•„,,„   .       J    Lore,  Stratford      Kng.  Pat  10,829,  July  3, 

Tin  mod  important  feature  "I    this  invention  is  that  the 
apparatus  i-  cntirclj  self-contai I.  the  water-gas,  hydro- 
carbon gas,  and  the  steam  necessary  for  the  production  ol 
:  for  working  various  mechanical  arrange- 
being  all   geuerated  in  one  retort  :  a  considerable 
economy   in  space  i-   thus  effected  and   the  apparatus   is 
w..rk,  and  requires  less  labour  than  other  gas 

|.  ro.|u 

The  vertical,  somewhat  bottlcd-shaped  combustion  chamber 
in  which  the  fuel  i~  placed  is  surrounded  by  an  outi 
nr  annular   space,  partially  filled   with  water,   the    whole 
apparatus   bong  ^iuiilur   in  form  to  an  ordinary  - 
hoiler.    The  combustion  chambei  i-  charged  from  ah 
:,  m, ,  |  onsisting  of  an  endless  sen  « 

■  ■I  elevator  enclosed  in  a  cylindrical  casing,  and  worked  by 
a  -mull   steam  engine  securely  fastened  on  t<.  thi 
11  nf  the  retort ;  the  charge  is  introdui 

robustiou  chamber  with  the  aid  of  a  suitable  feed- 
hopper,  fitted  with  an  air-tight   cover.    The   hydn 
i-  placed  in  ■  chambei  situated  near  the  bottom 

|j  surrounding  the  retort,  the  chambei  being  fitted 
with  trays  and  wicks,  and  also  with  ■  coil  through  which 
sti  am  "i  hot  water  ii  passed  to  vaporise  the  liquid. 

Ill,  i  I,  claims  and  two  sheets  ol  draw'u 

I    8.  K. 


Improvement*  in  the  Production  of  Cofu  and  in  the 
Apparatus  Employed  therefor.  M.  Fromont,  Brussels, 
Belgium.  Kng.  Pat  13,477,  Angus!  27,  1890.  M. 
Tin-  invention  has  for  ii»  object  the  improvement  ol  coke 
furnaces  in  Buch  n  way  that  coke  cap  be  produced  from 
coal  containing  little  or  no  fatty  substance  or  oil,  and 
from  coal  or  lignite  briquettes  or  other  fuel;  this  object  is 
attained  by  burning  practically  tin-  whole  of  the  escaping 
volatile  matters  upon  the  walls  of  the  coking  chambers. 

The    coking  chambers,   which   are   arranged   in    juxta- 
position   alternately,    and    on    different    levels,   are    tirst 

ted  i"  incandescence  and  then  charged  with 
through  feeding  channels.  The  gases  evolved  from  bhe 
beaten  coal  pass  through  hollow  doors  or  ports  into  "  heat- 
Dring  chambers"  placed  below  the  coking  chambers, 
and  containing  tire-proof  blocks  or  partition-;  here  the 
bustible  gases  encounter  air,  previously  heated  in 
conduits  or  pipe-,  and  such  intense  heat  is  produced  that 
the  duration  of  the  carbonising  process  is  considerably 
shortened;  the  excess  of  beat  is  also  stored  ap  so  that 
when  carbonisation  is  at  an  end  the  apparatus  is  ready  for 

ii  Fresh  SUpplj  Of  mat.  rial. — 1'.  S.  K. 


Improvements    in   the    Methods  of  Setting  Clay    Retorts 
for  the  Manufacture  of  Coal-Gas.    T.  Cooke,   Bristol. 
Pat.  17,745,  November  ."..  1890.     6o\ 

Kn.in  through  retorts,  is  to  20  ft.  long,  are  set  in  one  arch 
and  heated  by  direct  firing  bj  means  of  four  shallow  coke 
furnaces,  two  of  which  are  placed  beneath  the  retort-  at 
each  end  of  the  arch;  or,  eight  retorts  9  to  10  ft. long, 
having  only  one  mouthpiea  each,  are  fired  directlj  by  two 
such  furnaces  placed  in  a  similar  position.  In  either 
the  retorts  are  Bel  in  three  tier-,  three  in  each  of  the 
bottom  tii  i-  and  two  in  the  top  one,  and  are  supported  on 

brick  pier-    with    aperture-    between    them    allow  m 

lation  of  the  furnace  gast  s. 
The  beating  can  be  effectually  accomplished,  consuming 
more  than  it  of  the  coke  produced  in  the 

i,  torts. — I''.  S.  K. 


Improvements    <>•    the  Composition   and    Hanufacturt    ../ 
.  h"*t  tttitl  .similar   Material.     W.  II. 

Buckland,  South    Hayling,  and   G.    Myers,    Hampstead. 
Pal    11,239,  Jul;  id. 

ii  to  eem.nt  coal-dust   together  t.. 
form  b  the    patentees  employ  "substances  ol    n 

glufino  i    such   a-   are  obtained 

fr.'in  it    t  eg*  tabh  -. 

il  ,ln-t   being  a  suitable 

mixture   w  ded  bj  hand  and 

■   moulding  under  pressure   is 

.  though  tli.  idopted  t.» 

tcture.     It    i-   claimt  >l   that   the   product 

bum-  with  Ii  in  briquettes,  ami 

matter  from 

il-u    lie    ilti 

—11.  B. 


\  I  D    iwing    Com 

1 
.1    i  >vi.  > .  Womhwi  U  tisl    12, 

Tins  apparatus  f..r  .i>  .. 

he    properlj  .    without  drawings  ; 

til,      pi  '   ire    of      lie 

suspended  working  level  md  work 

■  draw  oil'  i  -  -t  k      l    ^   K 


III.-DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

Terprnefrom  Compressed  Gas  oils.     A.  Btardaad 
P.Lambert.    Compt  Bend.  112,  94S     '.i  17. 

Portablk  or  compressed  gas  i-  prepared  in  France  from 
the  heavy  paraffinoid  oils  obtained  from  the  bituminous 
schists  of  Autuii  in  less  frequentl]  from  material  Bimihu  t.. 
in  -a. i.  ih.  oils  are  carburiscd  at  a  oherrj  red 
In  at  in  long  cast  tubes,  and  the  resulting  gas  is  comprt 
in  r\  linden  ;  in  this  operation  light  liquids  condense  holding 
Ii  gases  as  butylenc,  ethylene,  Sec.  The 
authors  have  examined  the  gas  oils  obtain.. I  from  both 
the  above  source-  ami  find  them  practically  identical. 
Tin  \   .li-til    between   20 — 360°,   leaving  a  tar,  and  yield 

about  i, ii  per  c.  ni.  of  hi n/i  lie,  111  per  cent,  of  toluene,  i.  per 

cent  of  light  unsaturated  hydrocarbons,  and  10  percent  of 
highei   oil-  between   140      190°,  which    give    no    definite 

ling  point,  but    hi.. i .  imposition 

167      Rep  ..nation  of  the  light  oils  thus  produced 

yielded  ■   product  I    Hg,  boiling  point  42-5,  densirj  0 

ia| rdensit]  2*45  (theory  2 '35),  named  bj    the  authors 

pyropentylene i  it  has  the  principal  tcrpene  properties.     It 

ha-  a  p.p;  nil    characteristic    ...lour,  is    ti"t    a.  ti  il 

on    h\    ainmoniaeal    silver   or  euptou-    -alts,   hut    ammonia 
olutions    of    -il\,r  deposit   silver  mirrors  in   its 
preset  I     aeentrated  aqueous   silver  nitrate  produces  e 

white  crystalline  precipitate  i  aqueous  sulphurous  acid  form- 
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with   it  white  crystals  of  the  composition  C10HK.2H2SO3 

insoluble  in  almost  all  reagents  except  alkalis,  and  which 
exhibit  a  remarkable  tendency  to  retain  small  quantities  of 
iron.  Halogen  acids  resinises  it  rapidly  or  cause  it  to 
explode,  oxidising  agents  even  when  dilute  destroy  it  com- 
pletely, whilst  bromine  gives  rise  to  liquid  derivatives.  In 
the  cold  it  gradually  polymerises,  the  density  increasing 
regularly  with  the  time  of  exposure,  ultimately  forming  a 
solid,  C',,,11,,,  melting  at  8°  with  a  density  1'003  and  called 
ii-pyropentylene  which  depolymarises  on  heating.  Pyro- 
pentylene  is  neither  identical  with  valylene  nor  piryleue. 

— D.  A.  L. 


Paraffin  and  Bitumen  in  Brown-Coal  Tar.  E.  von 
Boy  en.  Zeits.  f.  angew.  Chem.  1891,  261 — 265.  (Con- 
tinued from  this  Journal,  1891,  455;) 

Tiik  author  has  tried  a  large  number  of  experiments  on  the 
possibility  of  preparing  crystalline  paraffin  from  the  tar 
without  distillation  ;  but  neither  by  the  action  of  pressure 
alone,  nor  by  caustic  soda,  nor  by  sulphuric  acid  followed 
by  pressure,  were  the  results  satisfactory.  The  best  yield 
was  given  by  the  following  process :  The  tar  was  treated 
with  6  to  8  per  cent,  of  caustic  soda  (40°  B.)  at  a  tempera- 
ture of  6ii  ,  and  the  top  layer  of  the  liquid,  containing  the 
hydrocarbons  separated,  cooled,  and  pressed.  The  cake  was 
melted  with  3  to  6  per  cent,  of  purified  creosote  oil  (boiling 
point  200  )  and  another  :j  per  cent,  of  soda  added;  after 
separation,  the  crude  paraffin  was  dissolved  in  40  per  cent, 
of  paraffin  oil  and  treated  with  4  per  cent,  of  sulphuric 
acid  at  a  temperature  just  above  the  solidifying  point. 
Tiiis  latter  process  was  repeated  twice,  and  the  paraffin 
separated. 

Of  methods  involving  distillation  a  large  number  are 
given,  which  may  be  divided  into  two  classes:  1st,  those  in 
which  the  tar  is  first  washed  and  finally  distilled ;  and  2nd, 
those  in  which  the  distillation  precedes  the  washing.  Of 
these,  for  the  details  of  all  of  which  reference  must  be 
made  to  the  original  article,  the  author  recommends,  in  the 
case  of  tars  containing  less  than  5  per  cent,  of  bitumen, 
that  the  tar  be  treated  with  sulphuric  acid,  the  oils  sepa- 
rated, washed,  and  distilled  under  atmospheric  pressure, 
and  the  resulting  paraffin  purified  by  pressure  at  a  tempera- 
ture of  2  .  The  great  majority  of  tars  containing  more 
than  .5  per  cent,  of  bitumen,  the  use  of  alkali  becomes 
harmful,  owing  to  the  great  loss  anil  the  difficulty  of 
working  up  the  dissolved  substances,  and  the  best  process 
is  to  distil  the  tar  under  atmospheric  pressure  and  to  refine 
the  paraffin  by  a  second  distillation  in  vacuo.  (See  also 
this  Journal,  1890,  487.)— I'.  II.  L. 


The  Coal-Tar  Industry  during  the  Year  1890.     Jour.  f. 
Gasbeleuchtung,  34,  185—188. 

Tiik  past  year  has  been,  on  the  whole,  a  favourable  one  for 
the  coal-tar  industry,  the  prices  of  most  of  the  different 
products  having  risen  considerably.  Phenol,  however,  has 
been  the  single  exception,  having  probably  passed  its 
maximum  demand.  Benzene  has  risen  in  value  nearly 
2.")  per  cent.,  and  this  increase  is  likely  to  be  maintained, 
owing  partly  to  its  increased  use,  and  partly  to  the  fact  that 
the  amount  of  benzene  in  the  tar  is  steadily  diminishing, 
and  threatens  to  become  very  small  if  the  Dinsmore  process 
is  largely  adopted.  Xaphthalin  is  stronger,  having  found 
more  outlets  in  the  colour  works.  Anthracene  remains 
much  as  usual.  The  prices  of  ammonium  sulphate  depend 
more  on  the  sodium  nitrate  trade  than  on  the  value  of  the 
coal,  and  no  improvement  is  likely  to  be  experienced. 
Pyridine  bases  for  denaturing  spirit  have  also  increased  in 
price  about  25  per  cent.,  being  employed  for  this  purpose  in 
Germany,  Austria,  Switzerland,  and,  according  to  report, 
Sweden. 

The  most  important  factor  in  the  phenol  market  has  been 
the  success  on  a  manufacturing  scale  of  the  process  for  its 
Synthetical  production.  This  substance  has  now  been 
known  long  enough  to  be  recognised  as  of  the  best  quality. 
Tlie  exact  process  employed  in  its  manufacture  is  unknown, 
but  whether  it  is  made  from  benzene  sulphonic  acid,  or 


aniline,  benzene  must  always  be  the  starting  point,  and 
therefore  the  process  is  only  workable  when  the  latter  is 
considerably  below  phenol  in  price.  The  further  advantages 
claimed  for  the  synthetical  product,  viz.,  greater  purity  and 
non-colouration  in  the  light,  do  not  apply,  for  the  second 
claim  is  contrary  to  fact,  and  it  is  possible  with  only  slight 
loss  to  prepare  from  tar  a  phenol  equally  pure.  Much 
work  is  apparently  being  done  on  the  purification  of  this 
substance,  this  being  due  to  the  constant  demands  of  the 
market  for  greater  purity  at  a  lower  price,  and  to  the 
Pharmacopoeia  Commission,  who  demand  an  article  far 
purer  than  there  is  any  occasion  for. 

The  only  purifying  process  which  has  been  made  public 
is  that  of  Riehm  (D.E.P.  53,228  and  53,307),  which 
depends  on  the  separation  of  the  phenol  as  a  barium  salt. 
According  to  the  inventor  it  is  possible  by  this  process  to 
separate  also  the  three  isomeric  cresols.  On  a  manufactur- 
ing scale,  however,  this  process  becomes  impracticable, 
owing  to  the  insolubility  of  the  barium,  which  necessitates 
the  employment  of  such  large  quantities  of  water.  Whether 
there  is  any  opening  for  the  separated  cresols  remains  to  be 
seen. 

Among  the  new  substances  discovered  in  tar  may  be 
mentioned  cumarone  and  indole  (Ber.  23,  78 — 83  ;  this 
Journal,  1890,  275).  These  substances  possess,  however, 
no  technical  importance,  but  are  of  interest  in  indicating 
the  method  of  formation  of  a  large  number  of  other  bodies. 

Progress  has  also  been  made  in  the  employment  of  the 
heavy  tar-oils  for  disinfection,  their  value  in  this  direction 
having  been  known  for  a  long  time  ;  among  the  substances 
brought  out  may  be  mentioned  Pearson's  creoliu  (this 
Journal,  ISS6,  27  1),  and  more  lately  Lysol  (this  Journal, 
1890,  1136).  Benefit,  however,  will  only  accrue  to  the 
coal- tar  industry  when  such  substances  as  these  are  sold  at 
prices  having  some  relation  to  their  real  value. 

Among  other  branches  which  have  increased  in  importance 
may  be  mentioned  the  use  of  creosote  oil  in  lucigen 
apparatus,  phenanthrene  and  carbazol,  both  of  which  find  a 
ready  sale  in  the  colour  trade. 

The  value  of  the  process  for  the  synthesis  of  indigo  from 
phenylglycocine  is  still  undecided,  as  is  the  future  of  the  new 
explosives  prepared  from  the  nitrated  hydrocarbons.  Taken 
altogether,  the  outlook  of  the  industry  is  very  promising. 

— F.  H.  L. 


PATENT. 

Improvements  in  and  connected  with  Retorts  for  Distilling 

Shale  or  other  Oil-yielding  Minerals.  F.  J.  liowan, 
Glasgow,  and  H.  Armour,  East  Breich.  Kng.  Pat. 
11,581,  July  24,  1890.     8<t. 

In  order  to  facilitate  the  escape  of  the  vapours  or  gases 
generated  in  retorts  used  for  distilling  shale,  Sec.,  and  thus 
prevent  as  much  as  possible  the  decomposition  of  the 
vapours,  a  pipe,  provided  with  perforations  or  slits,  is 
introduced  centrally  into  the  top  of  the  retort  and  extended 
downwards  for  a  suitable  distance  ;  this  pipe  serves  to  draw 
off  the  vapours  and  is  connected  above  with  the  ordinary 
outlet. 

Instead  of  this  simple  arrangement  a  much  longer  per- 
forated pipe  passing  from  the  ordinary  outlet  almost  to  the 
bottom  of  the  retort  may  be  employed  when  it  is  desired  to 
treat  the  material  in  the  retort  with  steam.  This  pipe  is 
divided  by  suitable  partitions  into  three  distinct  portions  of 
about  equal  length ;  the  upper  one  serves  for  drawing  off  the 
vapours  as  before,  and  the  central  one  as  a  sort  of  channel, 
through  which  the  gases  may  pass  from  one  part  of  the 
retort  to  another,  and  thus  be  brought  into  contact  with 
different  portions  of  the  fuel ;  the  third  and  lowest  portion  is 
used  for  the  distribution  of  steam  through  the  material,  the 
steam  being  brought  into  this  portion  of  the  pipe  through  a 
narrow  pipe  which  passes  down  the  whole  length  of  the 
perforated  pipe. — F.  S.  K. 
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IV.-COLOURING  MATTERS  AND  DYES. 

ictio*  of  Sunlight  on  O  '   impounds.     "    Klingei 

'    ami  0    -  24,  I  ;""'- 

liit  ulhon  navi  shown  (Annalen,  249, 

thai  phenanthraquinone  unites  in  direct  sunlight  with 
.,1.1.  In. I.  -.  forming  ■  '1"  n  i  lalu  ol  dihydroxyphenauthrene, 
ami  it  wan  Mated  that  quinone  behaves  in  an  ana 
manner  forming  ethereal  salts  ol  quinhydrone.  The  authors 
aoa  End  that  when  a  mixture  of  quinone  ami  benxaldebydc 
ij  exposed  to  sunlight  a  mans  of  dark  green  crystalsof 
quiohydroni  i'.  and  tin'  solution  on  evap 

\  ields  quinhydronedibenzoate — 

<    II  "..- <"'  0<    M 

which  crystallises  in  'I'M1  brown  needles  with  a  violet 
reflex;  melts  at  116  -n"  ,  and  dissolves  readily  in  alcohol 
ami  ether.  It  also  dissolves  in  benzene,  hut  is  split  tip  into 
nstitnents  "ii  dissolution.  It  melts  when  placed  in 
boiling  water  ami  is  gradually  decomposed,  quinone  passing 
over  with  the  steam;  on  heating  with  sulphurous  an. I  :i 
liken ise  breaks  up  into  qninone  and  benzohydroquinone 
(dihydrorybenzophenone)  <  H,CO.C,H,(OH),  the  latter 
lit  yellow  crystals  melting  at  125°,  and  readily 
soluble  in  ether,  benzene,  and  alcohol,  it  also  dissolves  in 
alkali-,  but  i~  reprecipitated  on  boiling  the  solution.  With 
benzoyl  chloride  it   yields  benzohydroquinoni 

,i    ii    in    ii'i  ii)    which  crystallises    in   brilliant 
eedles,  melts  at    1 18°,  and  dissolves  readilj  in  ether 
an. I  benzene,  and  with  difficulty  in  alcol 

Quinone  and  isovaleraldehyde  are  similarly  converted  on 
exposure  t..  sunlighl  into  quinhydrone  and  isovaleroquin- 
hydrone.t  II."  I  ,H,COC,H,(OH)2.  The  latter  crystallises 
fr.nii  dilute  alcohol  in  large  red  plates  with  a  green  metallic 
reflex  whirl,  gradually  become  ■lull  yellow  on  exposure  to 
the  air.      It  melts  al  l":i  .  and  « I i  —  ■  I  Ii  in  alcohol, 

ether,  benzene,  and  glacial  acetic  acid.  With  water  it 
behaves  like  benzoquinbydrone ;  sulphurous  acid  converts 
it  into  hydroquinone  and  isoualerohydroquinoK 

f,H  i  "i    II  (OH), 

which  crystallises   fr lilute  alcohol   in   yellow 

melts   at    115°,  forms  o  ourcd  solutions   with   the 

alkalis,    and    generally    resembles    benzohydroquim 
appearance    and    reactions,      Ii   combines    with    quinone, 
laleroquinhydroni  rmed,     With  ben 

it   yields  vaiei  ohydraqumone  till" 

I    I I  "ii    II  i 

which  crystallises  f alcohol  in  white  needles,  and  melts 

ut  |0S°.  On  bydrolysing  this  oompound,  valerohydro- 
quinon  Quinone  is  scarcely  attacked  in  the 

•lark  l.\  .  ith.  r  bcnznldehydc  <>r  valeraldehyde,  only  traces 
of  .jiiinliv  dt  ■rin..!  after  mam  months' action. 

■5.  B.A.  A. 


arc  liberated  from  everj  two  molecules'of  dipiperidylisatine, 
but  the  remaining  pipcridine  also  probably  undergoes  some 
change.  Isatine  blue  may  be  heated  without  change  to  160  , 
but    is   completely   decomposed    at    230  .     It   dissolves   in 

glacial  acetic  acid  and  with  te  difficulty  in  alcohol  and 

in  ether,  forming  deep  indigo-blue  -•■lutii.ns ;  it  is  insoluble  in 
benzene  and  in  chloroform.  It  is  readily  decomposed  by 
mineral  acids,  but   is  more  stable  in  alkaline  solution:  bj 

jed  boiling  with  alcoholic  potash  the  blue  colour  is, 
however,  gradually  discharged,  a  bright  cherry-red  solution 
being  formed.    Thi  id  solution  also  turns  red  on 

I  standing  oi  on  beating,  and  yields  a  fine  purple- 
red  colouring  matter  very  soluble  in  ether.  Similar  red 
solutions  maj  be  obtained  bj  heating  dipiperidylisatine  with 
anhydrous  formic  acid  or  with  acid  chlorides.  •  >n  distilling 
isatine  blue  with  alcoholic  potash  the  distillate  conti 

i  in',  and  the  residue  does  not  yield  isatine  on 
cation. — S.  li.  A.  A. 


Benzidine-ortho-disulphonic  Acid.     II.  Limpricht. 

Alinaleli,  261,  310- 

Benzidine-o-dixulphonic  Arid — 

\  (so  nyxii  it   ii    L 


H)(NHS)(  ,.11.,  ,     3H.0    SO  ll:MI 


/..■■..  I  \  |78. 

Vipiprridylhalinr,    <    II  NO(<    II    Ni     i-    prepared     bj 
heating    an   alcoholic    solutii  no  (1    tnol.i    with 

piprridii                            the  water-bath  for  about  an  hour. 
It    crystallises    rrom    alcohol   in    flat    colourless    prisms, 
obol  and  ctl  irecly  at 

nil  in  !>■                           oforru.      It   m;i\   be  beatad  to  IO0 
without  decomposition.     Ii  is  decomposed  l>\  mineral  acids 
in  the  eolii  and  bj    warm  alkali-.     It   dissolvi 
i.i-l  w  ith  lb  .  ompnsit  ion  forming 
Itatini  /."  .1  wl li|i|..  i  nl\  li-.,iiii.  i-  rapidly 

air  or  ..thi  r  gas  being  pa--  .1  o  the  pipcridine 

I,      It  is  best  | 
dipiperidylisatine   with  nhydridc  for 

-oliietlllietol.il      With     !'  t  lirilU  illg   the 

resulting   blue   m  produi  i  i- 

blue,  almost  l. I.uk   faintlj    srli 
minuti  ■•■    which  .  ihibit  ninrki 

In  the  formation  of  isatine  blue  three  moli 


J 

is  readilv  obtained  by  the  reduction  with  caustic  soda  and 
dust  oi  nt-nitrobenzene-sulphonic  acid,  and  subsequent 
molecular   transformation,   by  the  action   of  hydrochla 

acid,    of    the   hydra/.ubcii/ciic-ili-nlphoi.  formed; 

allowing  the  aeid  solution  to  stand  for  several  day*, 
the  separated  benzidine-o-disulphonic  aeid  is  collected  ■  n  a 
tiller  and  washed,  and  is  thu-  obtained  pure  (see  also  this 
Journal,  1890,  51). 

Diazoamidodiphenyl-o-disulphonic  Acid  i-  produced  by 

mixing  a  solution  of  benzidine-o-disulphonic  aeid  (in  ,.tih-.) 

in  dilute  caustic  soda  (250  cc.)  with  one  of  sodium  nitrite 

-  grms. ).  and,  after  adding  ice,  slowly  running  in  sufficient 

dilute    -iilpliurie    aeid    to   liberate    the    nitrous   acid.       The 

solution  heroine-  coloured  ted.  provided  the  temperature 
remain-  at  0  ,  but  if  it  is  allowed  to  rise,  the  solution  takes 
a  yellow  colour  and  then  contains  U  tra/oiliphcnvldisiilphonic 

After  standing  several  days  in  the  cold,  orange  or 
red  crystals  of  the  diax ompotmd,  intermixed  with  sot 

what  variable  amount-  of  unchanged  hen /id  iiiiwi-di-ulpli. 

a.  id  and  tetrazodiphi  nyl-o~disulphonic  acid,  deposit.  From 
this   mixture    the    benzidine-o-disulphonie    acid    may    be 

separated  by  washing  with  cold  water.  Heated  with 
absolute  alcohol  under  i  pressure  of  100  mm.,  p-diazo* 
uiiililoiliphciii  I  o  disulplioiiic  acid  yields  a  compound 
insoluble  in  alcohol,  which  wa-  not  closelj  examined. 

Hydroxyamidodiphenyl-ihdisulphonic   Acid  is  obi 
by    heating   the    above   diazo-compouod   with   water,     h- 

bariilln    salt    form-    a    -oft,    pule  yellow     mass,    which,    on 

standing  over  Bulphuric  acid,  sometimes  becomes  crystalline  ; 
it  contains  '  ••!  B  mols.  of  wati  r  ol  crystallisation,  i-  easil] 

soluble    In    water    ami    alcohol    (96  pel  id    is    pre- 

cipitated by  eihci  from  ii-  solution  in  the  latter. 

Hydrazinamidodiphenyl'O  •disulphonic  Arid  is  prepared 
by  tin-  action  of  an  acidulated  solution  of  stannous  chloride 
on  the  diaso-compound,  ami  i-  purified  in  the  usual  manner ; 
ii-  barium  -alt  crystallises  with  I  II  <  I. 

. I midodiphenyt-o-ditulphonic  Arid — 

0  llhMl.ir  II       (  ,.ll..Su,||) 

i  md  St  1,11  =  2] 
btaincd   on   boiling   the  aqueous  solution   of  the  last 
described  compound  with  copper  sulphate  ;  its  barium  salt 
contains  l  II  ' >. 


Tetrazodipkenyl-o-ditulphonic'Acid — 


N 


prepared  by  the  action  of  nitron- acid  (from  10  •-'  grms.  of 
S'nNO  )  on  benzidine  .,  .li-niphoiiic  acid  i l'.'i  grms.)  in  the 
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way   described  for   the  diazo-com] id,  crystallises   with 

probably  2  mols.  of  water,  is  stable  only  at  low  tem- 
peratures, and  on  boiling  with  water  is  converted  into 
dihydroxydiphenyl-o-disulphonic  acid  ■•  on  reduction  with 
acidified  stannous  chloride,  dihydrazindiphenyl-o-disul- 
phonic  acid   is    produced.      The    latter    crystallises,   with 

2  H20,  in  rhombic  prisms,  and  is  very  unstable;  its  barium 
salt  is  remarkable  for  its  stability  on  heating  and  for  the 
tenacity   with   which   it    retains   on    drying   1   niol.  of  the 

3  mols.  of  water  it  contains,  the  last  mol.  of  water  being 
removed  only  after  prolonged  drying  at  180°,  and  the  salt 
undergoing  little  decomposition  at  this  temperature. 

Viphe.nyl-o-disulphonic  Arid  is  produced  on  boiling  the 
last-described  compound  with  copper  sulphate  solution,  or 
by  treating  the  same,  in  presence  of  alcohol,  with  copper 
powder.;  it  forms  an  uncrvstallisable  syrup;  its  barium  salt 
crystallises  in  prisms,  containing  6'5  1I.,( ). 

•  n-IJipheaol  is  obtained  on  fusing  diphenyl-o-disulphonic 
acid  with  a  mixture  of  potash  and  soda,  and  extracting  with 
ether  the  acidified  solution  of  the  fused  mass.  It  was 
purified  by  treating  its  solution  in  benzene  with  light 
petroleum,  which  precipitates  resinous  mutters.  After 
removal  of  these  solvents  by  distillation  and  allowing  the 
residue  to  stand  over  sulphuric  acid,  it  was  obtained  in 
large,  colourless  prisms,  melting  at  'J'.)1,  and  possessing  a 
faint,  phenol-like  smell.  This  compound  is  identical  with 
that  obtained  by  Hodgkinson  and  Matthews  (lier.  16, 
lit):!)  by  fusing  fluorene  with  potassium  hydrate. 

T'etranitrodipkenyl-o-disulpkonic  Arid — 


(OH)(SO,H)(.KOOAH   >    [OH:S03H=4:2] 


is  formed  by  the  action  of  nitric  acid  on  dihydroxydiphenyl- 
0  disulphonie  acid ;  its  potassium  salt  forms  pale-yellow 
crystals.  The  author  did  not  succeed  in  preparing  the  acid 
potassium  salt  of  this  compound. — E.  B. 


Chloranil.     C.  Graebe.     Annalen,  263,  16 — 31. 

Hitherto  chloranil  has  almost  invariable   been   prepared 

from  phenol,  both  in  the  laboratory  and  on  the  large  scale.  Tn 
place  of  phenol  the  author  recommends  the  use  of  p-phenyl- 
enediamine  or  its  hydrochloride,  both  of  which  are  now 
commercial  products.  Chloranil  has  already  been  obtained 
from  this  compound  by  Krause  (  Her.  12,  52)  by  passing 
chlorine  into  its  acetic  acid  solution,  but  the  following 
method  is  recommended  by  the  author  for  preparing  it 
either  on  the  large  or  small  scale  :  100  grins,  of  p-phenylene- 
diamine  hydrochloride  are  mixed  with  2.50  CC.  of  water  and 
son  cc.  of  crude  hydrochloric  acid  in  a  cooled  vessel  of  such 
size  that  it  is  only  filled  to  one-third  of  its  capacity,  and 
25(1  grms.  of  potassium  chlorate  crystals  gradually  added  in 
such  a  manner  that  the  temperature  is  at  the  beginning  not 
higher  than  35°— 10°,  and  later  not  higher  than  20°— -30°, 
which  requires  about  a  day. 

After  standing  over  night  the  whole  is  gradually  warmed 
to  100°  in  a  water- bath,  heated  till  all  the  chlorate  is 
decomposed,  filtered,  and  well  washed  with  hot  water. 
115  grms,  of  crude  chloranil  are  thus  obtained,  and  are 
purified  by  warming  the  substance,  which  need  not  be  quite 
dry,  with  350 — 400  cc.  of  crude  hydrochloric  acid  for 
two  hours  on  the  water-bath  ;  the  trichloroquinone  is  thus 
converted  into  chloranil,  trichloroquinol,  and  tctraehloro- 
quinol,  whilst  the  chloranil  is  scarcely  affected.  The 
trichloroquinol  may  be  first  extracted  with  water,  which  also 
takes  up  a  little  tetrachloroquiuol,  or  the  whole  may  be 
directly  oxidised  preferably  with  a  little  potassium  bichro- 
mate. If  recrystallised  chloranil  is  required,  the  best 
solvent  is  toluene  purified  with  sulphuric  acid,  or  for  small 
quantities  acetic  acid. 

(  hloranil  after  repeated  crystallisation  from  toluene  melts, 
if  heated  in  a  sealed  tube  at  290°,  but  varieties  melting  at 
280J  give  good  numbers  on  analysis  and  may  be  regarded  as 
pure. 

The  crude  chloranil  may  also  be  purified  by  means  of 
nitric  acid,  which  removes  the  trichloroquinone,  but   simul- 


taneously acts  to  some  extent  on  the  chloranil,  and  is  there- 
fore not  so  suitable  as  hydrochloric  acid.  If  it  be  required 
also  to  isolate  the  trichloroquinone,  the  mixed  compounds 
may  be  moistened  with  alcohol,  mixed  with  10  times  the 
quantity  of  water  and  a  strong  current  of  sulphurous 
anhydride  passed  through  the  liquid  for  10  to  15  minutes  at 
the  ordinary  temperature.  The  residue  is  extracted  with 
alcohol,  which  removes  the  remaining  trichloroquinol  and 
the  small  quantity  of  hydrochloranil  formed.  To  convert 
either  chloranil  or  trichloroquinone  by  themselves  into  the 
corresponding  quinols,  it  is  best  to  employ  amorphous 
phosphorus  and  hydriodic  acid. 

To  convert  chloranil  into  chloranilic  acid,  10  grms.  of 
j  the  former,  which  may  be  taken  in  the  crude  or  pure 
,  condition,  are  well  moistened  with  alcohol,  added  to  a  solution 
I  of  9  grms.  of  caustic  soda  in  220  cc.  of  water  warmed  to  80°, 
allowed  to  remain  for  two  hoars,  and  20  grms.  of  common 
salt  then  added.  The  ci  ystals  which  have  separated  after  some 
hours  ate  washed  with  a.  10  per  cent,  salt  solution  till  almost 
colourless.  The  residual  sodium  salt  is  washed  pure  with  a 
small  quantity  of  water  to  remove  sodium  chloride,  and  then 
recrystallised  from  a  large  quantity  of  the  hot  liquid. 
The  chloranilic  acid  obtained  thus  should  be  washed  first 
with  dilute  hydrochloric  acid  and  then  with  water.  If  crude 
chloranil  be  used  42—14  grms.  of  chloranilic  acid  will  be 
obtained  for  every  100  grms.  of  ;>-phen  ,  lenediamine  hydro- 
chloride employed,  whilst  if  the  chloranil  be  purified  with 
hydrochloric  acid,  46 — 50  grms.  are  obtained. 

Chloranilic  acid  crystallises  with  2  mols.  H.,0.  which 
it  loses  slowly  over  sulphuric  acid  in  a  vacuum,  and 
quickly  at  115  .  Water  dissolves  0-19  parts  of  the 
anhydrous  substance  at  13'5'Jand  1-41  parts  at  99°.  The 
solubility  of  the  potassium  and  sodium  salts  has  also  been 
determined;  100  parts  of  water  dissolve  1  •  77  parts  of  the 
former  at  20  ,  and  9-25  parts  at  98 '6°,  and  1-06  parts  of 
the  latter  at  2  1  ,  and  i\  ■  19  parts  at  '.19  . 

To  prepare  hexachlorobenzene  from  chloranil  it  is  best  to 
employ  a  mixture  of  phosphorus  trichloride  and  penta- 
chloridc  in  equal  molecular  proportions,  and  heat  them  with 
chloranil  at  190°— 200°.     The  yield  is  almost  quantitative. 

With  regard  to  the  constitution  of  quinone,  the  author 
whilst  regarding  the  diketone  formula  as,  on  the  whole,  the 
more  probable,  does  not  believe  that  our  knowledge  is  vet 
sufficient  to  decide  definitely  between  this  and  the  peroxide 
formula.— 11.  G.  C. 


Bromanil.     t '.  Graebe   and   L.   Weltner.     Annalen,  263, 
31—38. 

Hkomwii.,  like  chloranil  (see  preceding  abstract),  may  be 
readily  obtained  from  p-pbenylene  diamine;  10  grms.  of 
the  latter  are  dissolved  in  40  cc.  of  acetic  acid,  gradually 
poured  into  40  cc.  of  bromine  in  a  beaker  cooled  by  water. 
Alter  remaining  over  night,  the  mixture  is  warmed  in  a  hot 
water  bath,  mixed  with  water,  the  dried  precipitate  purified 
by  excessive  wanning  with  40  cc.  of  ordinary  and  of  fuming 
nitric  acid.  The  bromanil  thus  obtained  is  almost  pure  and 
may  be  converted  into  bromaniiic  acid  and  p-hexabromo- 
benzene  by  the  methods  used  for  the  corresponding  chlorine 
compounds. — H.  G.  C. 


m-Nitro-p-amidophenol  and   its  Derivatives.     H.    liable. 
J.  prakt.  Chem.  43,  62—75. 

DlACETYL-p-amidophenol  is  conveniently  prepared  by 
treating  ^-amidophenol,  rapidly  dried  in  a  curreut  of 
hydrogen  at  130° — 140°,  with  twice  its  weight  of  acetic 
anhydride.  A  lively  reaction  takes  place  on  the  application 
of  heat  and  the  reaction  is  completed  by  heating  half  an 
hour  in  a  reflux  apparatus.  After  removal  of  the  greater 
part  of  the  solution  by  distillation,  the  residue  is  crystallised 
from  water.  The  compound  crystallises  in  large  plates 
melting  at  150'.  Ily  the  action  in  the  cold  of  fuming  nitric 
acid  (1^  parts)  on  this  compound  (1  part),  m-nitrodiacetyl- 
p-amidophenol  is  obtained.  The  latter  crystallises  from 
dilute    alcohol    in    splendid,  pale-yellow   prisms,   melts    at 
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I  If      IK,  ami  boils,  whl  ompositioi 

■oluble  in  "  'telj  soluble  in 

:  obol,  bdiI  ■ 
\  amidophenol   i-    produced    bj    th 

alkalis,  avoiding  i  on  m-nitro-acctyl-p-am 

[lined  from  alcohol  and  fiually  from  ether,  it 
,,,1   prism*   iritb  a  green  reflex,  meltii 
temperature;  erystall 
fr.n,  ystallisation ; 

which   i- 

■..    pale-yellow   by  acids,  aud  to    deep-purple  by 

alkali-:  it-  liydi  •"'  sulpbati  an  decomposed  by 

methylammoninm  compound,  prepared   by 

thylammonium  hydroxide  in  aqui 

imall   quantity  ol   nitn 

.  i %  -t.illi-.—   in  dark-red  prUms  or  plates 

ible  in  water,  alcohol,  and  ether,  less 

ami    volatilises    with    steam;    its    ucetyl 

eoui;-  -  at    1  l"i  ■ 

\  diaiophenolChlarideu  prepared  bj  suspending 

i-n-amidophenol   hydrochloride   m  alcohol,  to  which  a 

litlle  hydrochloric   acid    has   been    added,  an. I   treating    it, 

whilst  well  , led,  with  acnrrenl  •  •!  nitrogen  trioxide.     The 

hi   ..i    ila-  diaxo-compound    separates   cut;    the 
remainder  maj  h  -.1  bj  the  addition  of  ether.     It 

i-  thus  obtained  in  the  form  ••'  pale-yellow,  microscopic 
prism*,  which  exhibit  tin-  characteristic  properties  of  d 

, pounds,   decomposing   violently  al    126      129         \  so 

|y  obtainable   from   it   by   interai 

with  di Ihylanilino  and  n  I   alcoholic  solution  of 

tli..   former  frivin^'  a  chocolate-coloured  compound,  which 

dissolves  in  hydrochloric  acid  with  a   ■  olour,  ami 

dkaline   solution   ..t    the   lattei    yielding   a   red-brown 

Hi mi  which  givi        i     cipitatc  of  the  same  colout  on  the 

lolution  of  ",  nitro  /,  .1 

phenol   chloride   in   absolute   alcohol  under  a  pressure  of 

nun.,  m-nitrophcnol  i-  obtained;  the  production 

i.f  ilii-  compound  determines  the  constitution  of  the  abovc- 

y.  ami. I. .plan.. I.    L'nsucccssful  attempts 
ma. I.-  t..   prepare  nitro-nuinol  by  heating  m-nitro-p-diazo 
phenol  with  acids  ami  b)  beating  tin-  perbromide  .if  the  same 
compound  with  alcohol,  m-nitrophenol   being  in  each  case 

....I      It  was  al-..  t. "iml  mi) ible  to  prepan  a  nitro 

1 1 ii 1 1 1. . m  .Iil.iriini.il'  bj  tin'  action  ..t  calcium  hypochlorite  on 
nun.  amidophenol,  such  a  compound  beiog  probably  bight) 
unliable  owing  to  tbi    i ■•    of  tin-   nitro-group  in    its 

null. -nil.-. 

Uiamidophenol  i-  obtained   by  reducing  m-nitro  /, 

tlophcnol.     It  melts  with  decomposition  at  167  —  : 

in  a-;  imes  oxidised,  on  exposure  to  air 

<-r   b)  treatment  with  ferric  chloride,  with  formation  of  a 

brown  dycstuff,  probabh    a    substituted   phenaxine,   which 

in  hydrochloric  acid  with  a  crimson  colour;  the 

.  dophcnol  in.  Its 

1)iamiao*a*  hloride,  obtained  bj  reducing 

»i  nun.  ,  'li  in,   ami   hydrochloric  acid,  is  ven 

prom  ■  red  col ing  matter;   il  crys- 

talli  -  Bets,  an. I  dissolves  in  water 
with  a  brown  col 

■  ■t  hydriodic 

il    in   tli.    cold   mi  iii  nit  rj  stalliiu  -  in 

yellow  ii.  .  .11.  -.  i...  li  soluble  in  colli 

l   volatilise  with 

I-  li\.lro\vi|tltiio|  :   on 

boiling  with  alcoholii  mi.  .1 

linol. 

N  ilra  /•  iodapl  lion  ol  .  thj  I 

iodide  on  tit,  -il 

I  iol.nl    thai  il   o 

th.'    addil  ihci    to   the  mixture.      I  In 

; ii. I  obtain*  -I   ■ 

lll*S -III!,: 

solllhli    in  hoi  water,  bill  cttiill   Milubli    in  nhobol    II 
ami  i-  i  olaiili'  with  slenin       I     II 


Nitro- Derivatim  -  ,:/'  Dimelhulortko-anisidine.    E. Grimaux 

and  I..  Lefevre.    Compt.  Rend.  112,  '-" — ~:i(l- 
1\  a  previous  communication  on,'  of  tin-  authors  ha-  drawn 
attention  to  tin-  difference  in   behaviour  between  ortho-  ami 
meta-dimethylanisidine  a-  regards  tin-  formation  of  colouring 
matters  :  they  have  now  studied  some  of  tin-  nitro-derivatii  i  - 
of  tin-  ortho-compound. 
The     »oiumu*ro-derivative     N(l  II)  .(,  II  <  M  >.).i  n  II 
s,.  ll      Mi  _. :  i  u  -  II ,   -  1 : 4  : 6]  is  obtained,  together  with 
nipound  melting  at  170',  which  seems  to   be  a  dinitro- 
derivative,  when  dime  thy  lortho-anisidine  is  gradually  added  t.. 
old, fuming  nitric  acid;  it  i-.  however,  most  easily  pr<- 
pared   by  dissolving  the  base   (l  parti   in  dilate   (1    mi 
sulphuric  acid  (2  part-),  ami  gradually  adding  a  solution  of 
sodium  nitrite  (3 •  2 parts)  in  watet  (60  parts);  it  is  purified 
by  recrystallisation  from  alcohol,  from   which  it  separatee. 
in   slender   yellow    needles,    melting  a'  99  ■    On  reduction 
with  /.inc.-  and  hydrochloric  acid  it  gives  a  colourless  crystal- 
line base,  which  in.  It-  at  *:;  .  and   turns  reddish  on  expo- 
sure to  tin-  ail . 

Th,'  fWfli/ro-derivativG  — 

Mi  .(    II    .Nil   II    ,   i     I!  |  Mi   i   .mil 

i-  formed  when dimethylortho-auisidine  i-  warmed  with  aon- 
ii.-il  nitric  acid  until  oxides  of  nitrogen  begin  to  be 
evolved.  It  crystallises  from  boiling  alcohol  in  colourless 
prism-,  melting  at  135  .  ami  when  boiled  with  10  per  cent, 
potash  ii  i-  converted  into  dinitroguaiacol    (melting  point 

121  — 122  i:  It's  behaviour   shows  that  tin-  trinitro  , i- 

pound  ha-  th.-  constitution  — 

n.   II        MM.;  M>  .<   IL.M'11,       1:8  i  5:2]. 

'/'/  initronu  thi/tm  /lu>-tint>i<!<  . 

Ntl..X((  II    ).('„II,(NI  );■)...()(  II 

is  obtained  when  dimethylortho  anisidine,  or  eithei   of  th,- 

mil-   described   nbove,  is  boiled   with  oonoeti- 

,l  i  IS — 20  part-)  until  the  evolutii t  oxides 

of  nitrogen  is  al  an  end,  li  crystallises  from  alcohol  in 
almost  colourless  plates,  melts  at  l  is  119',  ami  i-  decom 
posed  bj  boiling  l<>  per  cent,  potash,  yielding  dinitro- 
guaiacol (melting  point  Il'I" — 122°), —  I',  s.  K. 


Vew    Compounds  of  Aniline   with  certain  Metallic 
Sulphites.    G.  Deniges.    Compt.  Rend.  112,  80il     80S 

author   ha-   discovered  a  whole  new   bodies 

i. .mi.. I  l.\  th.-  union  of  aniline  ami  it-  bomologues  with 
various  metallic  -nlphii.-s.  and  also  with  th.-  salts  of  other 
polyba        ii  In  the  present  paper  onh  the  compounds 

of  aniline  with  certain  metallic  Bulphites  ar.-  considered. 
The}  mix  I.,  represented  b)  the  general  formula  — 

(Sii  i  Mil  .  2  ,  Ml     ill    i. 

obtained  hi  mixing  an   a. pi.  if 

aniline  with  sohn  .".-  of  the  respective  metallic  bisulphites. 

Or  aniline  dissolved  in   water  may  he  added  to  a  solution 

.  ning    sodium   bisulphite   ami   a  soluble    -alt   of    the 

metal   whose  aniline  co .  pound  is  required,      knothei   waj 

i-   1..  -aim. il.-    a   -oh. lion  of     the  metal    with    slllphllli.il-  acid 

ami    th.  ii  a. I.I   aniline.      Tin-   bodies   ihu-   obtained   all  f. .mi 
liiii.ilai.il.  hexugonal    crystals,  almost    insoluble   in 
water  and  other  neutral  solvents      Aldehyde  ami   acetone 
appear  to  »li--..|v.  certain  of  them  with  dec position. 

Cuprous  Aniline   Bisulphite,  (SO  ■'  nil  .MM    II 
forms  silky,  yellowish  white,  hexagonal  crystals,  whiohare 
ma  affected    by  air  or  light   when  quite  dry.     The  sail  i- 
soluble  in  ammonia  ami  by  Irochlorio  acid. 

Cadmium  Aniline  Bisulphite,    (SO     Cd   II     \lli.ll). 
ami    .-,»,     nnilim     bixulphi  \  li  i     II 

-.  inhle  each   other   closely.     Both   form   white   hexagonal 

anrse  Anilim  Bisulphite,  (MiiMiilliNIM.IIi. 
talbsea  in  hexagonal  plates  ..I  a  very  faint  pinkish  colour. 

I  aniline  bisulphite,  (SO  •<    .11     \lli    II   >.  i- ..f 
a  beautiful  rose  colour. 
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Ferrous    Aniline    Bisulphite,    (S03)sFeH2(NH<,C6H'5)2, 

resembles  ferrous  oxalate  in  appearance. 

Nickel     Aniline      Bisulphite,      (S<  ).(>.,NiH,,(NH.,CfiII ,),, 
separates  in  greenish-yellow  crystalline  crusts. 

Mercuric  Aniline  Bisulphite — 

(S03),HgH2.NH2.C6H5  +  H20 

differs  from  the  preceding  salts  in  containing  only  one  mole- 
cule of  aniline.     It  forms  white  crystalline  plates. — H.  T.  P. 


'Hie  Simultaneous  Action  of  Air  and  Light  on  a  Number 
of  Organic  Compounds.  A.  Bidet.  Hull.  Soe.  Chim. 
1891,  5,  13-  20. 

Details  of  a  number  of  experiments  are  given,  which  go  to 
show  that  many  aromatic  compounds  which  become 
coloured,  or  which  darken  in  colour  when  exposed  to  the 
light,  remain  unalterable  when  prepared  in  a  state  of  special 
purity.  Amongst  the  bodies  examined  are  : — Nitrobenzene, 
nitrotoluene,  phenol,  aniline  and  its  salts,  resorcinol,  benzyl 
chloride,  benzaldehvde,  cinnamie  acid,  nitro-cinnamic  acid, 
naphthol,  naphthylamine  and  its  salts  and  quinoline  and  its 
salts.  The  author  found  that  when  benzene  or  toluene, 
carefully  freed  from  thiophene  anil  its  homologues  by  treat- 
ment with  sulphuric  acid,  was  used  in  the  preparation  of 
any  of  the  above  bodies,  these  latter  could  he  exposed  to 
light  for  a  long  period  without  undergoing  any  change  at 
all,  whereas  the  ordinary  commercial  products  not  treated 
thus  darkened  rapidly.  Auother  method  of  purification 
adopted  with  phenol,  resorcinol,  and  naphthylamine  was  to 
sublime  the  product  very  carefully  when  the  substance  or 
substances  giving  rise  to  the  colouration  are  left  behind. 
These  specially  purified  bodies  were  characterised  by  a 
more  agreeable  and  less  marked  smell  than  is  usually 
associated  with  them.  The  addition  of  nitrothiophen  to  the 
purified  nitrobenzene  caused  the  latter  to  darken  as  usual 
on  exposure.  Nitrothiophen  itself  does  not  darken  in  sun- 
light, in  absence  of  air,  but  very  readily  in  its  presence. 
By  very  careful  and  repeated  sublimation  of  nitrothiophen, 
the  author  was  able  to  separate  it  into  a  crystalline  sub- 
limate, which  was  not  affected  at  all  by  exposure  to  air 
and  light,  and  a  liquid  residue  which  is  darkened  at  once 
when  exposed.  Xo  details  concerning  this  latter  body  arc 
given. — C.  A.  K. 


Alkyl-Hydroxy-derivatioes  of  Vimethylaniline. 

E.  Grimaux.     Hull.  Soc.  Chim.  1891,  5,  646— 619. 

Already   abstracted  from   Compt.   Rend.  112,  -90 — 292  ; 
this  Journal,  1891,  -159. 


Notes  on  the  Azo  -  derivatives  of  B-Naphthylamine. 
li.  Meldola  and  F.  Hughes.  J.  Chein.  Soc.  (Trans.) 
1891,  372—383. 

Tins  is  an  extension  of  the  work  published  by  Meldola  in 
conjunction  with  East  (this  Journal,  1888,  617)  and  Morgan 
(J.  Chem.  Soc.  Trans.  1889,  114  and  603). 

Orthonitrobenzene-azo-8-Naphthylamine  has  been  pre- 
pared by  diazotising  orthonitroaniliue  and  adding  the 
product  to  a  cold  dilute  solution  of  8-naphthvlamine  hydro- 
chloride. It  forms  lustrous  bronzy  scales,  melting  at  198°, 
is  soluble  in  alcohol  and  benzene,  more  readily  in  boiling 
glacial  acetic  acid,  forming  orange-red  solutions.  In  its  general 
appearance  it  bears  a  striking  resemblance  to  the  isomeride 
from  paranitraniline  (J.  Chem.  Soc.  Trans.  1883,  -130),  whilst 
the  colour  of  the  meta-isomeride  (J.  Chem.  Soc.  Trans. 
1884,  116)  forms  a  marked  contrast  to  the  ortho-  and  para-  [ 
compounds.  When  sodium  nitrite  is  added  to  a  solution  of 
orthonitrobenzene-azo-#naphthylamine  in'glaeiul  acetic  acid 
at  70°,  the  solution  left  to  cool,  and  then  precipitated  with 
water  orthonitrobenzeue-azo-3-naphthol  is  obtained,  crystal- 
lising in  orange  needles,  whilst  the  meta-  and  para-nitro- 
compounds  under  the  same  conditions  have  been  shown  to 
yield  azonaphthyl -acetates  (this  Journal.  1888,  617). 
Orthonitrobenzene-azo-#-naphthol  crystallises  in  orange-red 


needles,  melting  at  :>o9  —  L'lu  ,  and  like  other  azo-deriva- 
tives  of  jS-naphthol  is  devoid  of  phenolic  character.  ( >rtho- 
nitrobenzene-azo-/3-naphthyl  acetate  is,  however,  formed 
when  sodium  nitrite  is  added  to  a  cold  saturated  solution 
of  the  6- naphthylamine  azo-compound  in  glacial  acetic  acid. 

Acetyl- derivatives  of  the  three  isomeric  nitrobenzene- 
azo j3-iiaphthylamines  have  been  prepared;  that  from  the 
para-compound  crystallises  in  brick-red  needles,  melting  at 
227° — 228  ;  the  aeetyl-derivative  of  the  meta-compound 
forms  bright  orange  needles,  melting  at  192°,  and  the 
corresponding  ortho-derivative  crystallises  in  orange-brown 
needles,  melting  at  154°. 

The  Pseudazimides — 


I'm.H, 


N.C,;H4  NO; 


are  prepared  from  the  nitrobenzene-azo-/3naphthylamines  by 
oxidation  with  chromic  acid  in  a  glacial  acetic  acid  solution. 
The  para  compound  forms  tlat,  transparent,  whitish  needles 
melting  at  236  ,  and  the  meta-derivative  opaque,  whitish 
needles,  melting  at  -JL':!  — 224  ;  the  ortho-derivative  has 
not  been  obtained  pure. 

Action  of  Nitric  Acid  on  Azo-0-Naphthylamine  Deri- 
vatives.— Substances  are  obtained  winch  are  more  or  less 
explosive  and  apparently  uncry stallisable ;  their  nature  is 
being  further  investigated. 

Action  of  Aldehydes  on  the  Azo  Derivatives  of  j8- 
Naphthylamine. — This  reaction  gives  rise  to  the  formation 
of  triazincs  (see  also  Goldschmidt  and  Kosell,  this  Journal, 
1890,  494). 

The  action  of  halogens  on  the  azo-derivatives  of  /J- 
naphthylamine  is  also  being  investigated. — A.  K.  M. 


'/'he  Action  of  Nitric  Acid  on  Naphthol  Derivatives  as 
Indicative  of  the  manner  in  which  Nitration  is  effected 
m  the  case  of  Benzenoid  Compounds  generally,  '/'he 
formation  of  Nitro-heto-compounds.     II.    ¥..  Armstrong 

and     E.    C.     Rossiter.     Proe.    Chem.    Soe.     1891     [98], 
89—91. 

When  warmed  with  nitric  acid,  the  chloro-  and  hromo- 
derivatives  of  /3-naphthol  are  converted  into  derivatives 
of  /3-naphthaquinone,  but,  as  the  authors  have  pointed 
out  .in  their  previous  notice,  the  formation  of  these  products 
is  preceded  by  that  of  an  unstable  intermediate  compound. 
When  these  intermediate  compounds  are  carefully  heated, 
they  are  converted  into  bromo-derivatives  of  /3-naphtha- 
quinone, and  in  preparing  these  latter  it  is  desirable  to 
separate  the  intermediate  compound  from  the  excess  of 
nitric  acid,  and  to  decompose  it  by  carefully  heating  it  with 
acetic  acid,  except  in  the  case  of  tetrabromo-/S-naphthol ; 
tribromo-/8-naphthaquinone  is  so  readily  formed  from  this 
compound,  anil  is  so  difficultly  soluble  and  well  characterised, 
that  small  quantities  of  tetrabromo-S-naphthol  may  be 
detected  in  presence  of  the  di-  and  tri-bromo-derivatives  by 
simply  beating  the  mixture  with  acetic  acid  and  nitric  acid. 
Thus,  if  nitric  acid  be  added  to  dibrorno-jS-naphthol, 
suspended  in  acetic  acid,  a  clear  solution  is  obtained  which, 
after  a  short  time,  deposits  a  crystalline  substance ;  if 
quickly  separated  by  filtration,  this  product  is  almost 
colourless,  but  it  decomposes  when  kept,  becoming  yellow. 
It  was  conceivable,  judging  from  the  manner  in  which  it 
was  produced,  that  the  compound  was  a  nitrate,  formed  by 
the  simple  displacement  rf  the  hydroxylic  hydrogen  by 
NO-.,  and  the  results  of  analysis  were  in  accord  with  this 
view;  but  such  a  nitrate  should  be  reconvertible  into  the 
parent  substance  by  treatment  with  alkali,  whereas  actually 
it  affords,  as  chief  product,  brotnonitronaphthol.  Bromo- 
3-naphthoI,  in  like  manner,  eventually  yields  a,-nitro-/3- 
naphthol,  and  the  tri-  and  tetra-bromo-derivatives  afford 
di-  and  tri-bromonitro-S-naphthol  j  the  bromine  atom 
displaced  by  Nt >2  by  this  method  of  treatment,  there  can 
be  little  doubt,  is  invariably  that  in  the  a,-position. 

The  authors  are  of  opinion  that  the  intermediate 
compounds  in  question  are  nitro  bromo-keto-derivatives 
corresponding  to  the  di-chloro-keto-compounds  of  Zincke, 
and    that  their  formation  affords  evidence  that   the  elements 
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,.f  nitri.    acid  iir-i  become  added  la   the  bromonaphthol, 

N.I 

l!r  ..II 


■"'. ,,..»....  Cf 


Itr    .\" 


II  <> 


'I  he  tli.  ..iv  tint  the  formation  ol  such  addition  compound* 
.,.,., I.  D  compound*   generally   appi 

,,,,„,,  ,  ii  on  of  a  large  numbered  well 

known  fact*  which  hitherto  have  remained  unexplained. 
The  in hi  production  of  nitro-comp  mnda  from  paraffins  and 
their  derivative*,  except  in  a  ceitain  very  limited  number  ol 

appears   aa  the  ikhmi.iI Bequence  ■■>    the 

Mini. ilm    of   paraffin*  to    ("mi   addition  compounds.     I  be 
afford*  11  simple  explanation   of  the  formation  of 

ol   phenoU  on  nitrating  bydrocarl B,  to 

■ baa  drawn  special  attention  in  the  case  ol 

:„,.|  ortboxylene   (B  -   3158), 

the  addition  compound  lone   UN' '.  instead  ol   H.OH 

.i  |']i.  in. I  would  rv-llll  ;   tllll 


.    HO. XI  • 


(III 

/\ 


,    UN" 


I    \.      Method  of  Preparing   tfitro-Derieativea  and   the 
I  ..     ,,/     Nitrogen     Dioxide    at    a    Nitrating    Ag, 
II.  E.  Armstrong  And   E.C.  Rossiter.     Proc.  Chem.  - 
1891     98  ,  91—92. 
Bkfbbkkci   has  been  made  in  the  foregoing  note  to  the 
production  from  tin-  compounds  formed  by  the  addition  of 
the  elements  of  nitri.-  acid  to  the  bromo  derivative  of  beta- 
naphtholof  nitro-derivatives  of  the  naphthol  on  treatment 
with  alkali,*  bromine  at<nn  becoming  displaced  by  NO 
Aa  in  this  interaction  n  bromine  ui.nn  i>  removed  and  an 
atom  of  hydrogen  is  added  ti  oup,  such  a  method 

,.t  treatment  obviously  is  Bcarcely  thil  best  calculated  to 
effect  the  formation  of  the  nitro-derivative,  and,  a-  ■  matter 
..  t.  the  nitro-derivative  is  no!  the  onlj  product  On 
Dg  the  addition  compound,  however,  with  sulphurous 
acid,  a  practically  theoretical  yield  of  the  nitro-naphthi 
obtained  ;  thia  method  appears  to  be  of  general  application. 
Tin- until..!-  have  been  naturally  led  to  study  the  action 
ol  nitrogen  dioxide,  NOj,  on  unsaturated  compounds  of 
various  kinds,  in  the  expectation  ..f  obtaining  addition 
compounds  which  by  loss  of  UNO.,  would  pass  over  into 
nitro-derivatives  of  the  substances  treated.  They  find  that 
such  addition  compounds  atv  actually  obtainable,  aud  that 
on  treatment  with  alkali  and  reducing  agents  they  yield 
nitro-derivatives.  Thus  beta-naphthol  n1T..t.l-  as  much  as 
7.-,  pci  cent,  ol  its  weight  ol  nitro-beta-naphthol  ;  alpha- 
napbthol  behaves  similarly.  In  some  cases  the  addition 
compound  is  -.•  unstable  that  it  spontaneously  decompost  - 
thus  phenol  at  once  yields  a  mixture  of  ortho-  and  para 
nitrophenol.  The  authors  jir..;  <■-«■  to  study  the  behaviour 
of  unsaturated  compounds  generally  towards  nitri.-  acid  and 
nitrogen  dioxide  from  the  poinl  ..t  view  indicated  in  'In- 
and  the  previous  note. 


An  agent  that  would  favour  the  separation  of  the  elements 

the  additio mpound   would  increase  the 

production  ol  the  nitre  dand  diminish  that  of  the 

phenol  i  and,  aa  a  matter  of  fact,  it  is  known  that  when  a 
mixti  and  sulphuric  acids   i-  used  thereisless 

..i   the   phenol  derivative  produced  than  when  nitric  acid 

:,l i-  employed,     A    compound   such  aa   the   addition 

compound  ..f  benzene  «itli  intri.-  acid  above  represented 
would  obi  ioualy  be  unstable  and  prone  t.>  undergo  oxidation  i 
-    ni.t  difficult    to   understand   that   so  luri:.-  an 
..in. ..mi   ..t    iut ion-    fume   should   be   produced    even   on 
i    .       .in.  ti.. ii   in  the  amount  "i   • 
!   ii„  improt  •  Id  of  nitro-derivative 

ng  snlphuric  acid,  is  doubtless  attributable 
i,,  ||  the  ...  i.i  in  prom, 

the  separation  ..i    thi    i  lementa   of  watei  ;  sulphuric   acid 
iiiu-t  be  supposed,  ill  ises  to  act  not  merely 

,   dehydrating    agcnl    in    maintaining    the   iniri.-   acid 
fie  influence  on  the  course 
matter*  often  formi  .1  in 
oil  are,  doubt 
.1    moleculi  - 

1. 1. hi compounds,  ..r   ..i    il  npounda  formed 

m  tli. -in  in  tl 

.n. .ii.  r-  when  aulplio 
ii  i  with  in'  form  ili<-  .  ■ 

-|...  the  — " »  if 

it  possible 
m  ■  by   the  direct 

thorn' 

I       t.-lll].  <l 

would   \.  d  the 

.     .  .||  .  .     -.Hi      i    IIO.XO 
.     ..Hi    i  ,  Mi  ,,-..  II  fill 
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VI.-DYEING.  CALICO  PRINTING.  PAPER 
STAINING,  AND  BLEACHING. 

'/'In  Theory  of  Dyeing :   Action  of  Ammonia  on  Cotton. 
I.   Vignon.    Compt  Bend.  112,  's" 
Tm    until.. i   has  shown  that,  compared  with  animal  fibres, 
cotton  exerts  very   little  chemical  action,  as  measured   by 

tli,'  heat  evolved  when  it  i-  brought  inl lutiona  >.f  acids, 

alkali*.  &c.  (thia  Journal,  1890,  771  and  B55).  The 
behnt  iour  of  cotton  towards  colouring-mat tere  i-  consistent 
\iitli  its  general  chemical  inertuess.  To  show  tliut  such  is 
the  case,  the  cellulose  molecule  was  modified  by  treatment 
in  a  determinate  manner,  and  the   dyeing  properties  ol   the 

resultant  com] nd  investigati  d.     I  his  change  wa«  >  IT.  cted 

bj  heating  cotton  (  l  part)  in  scaled  tubes  with  ammoniacnl 
.:il.  nun  chloride  (  i  parts)  or  aqueous  ammonia  i  i  parts  at 
•_"j  i  t.i  temperatures  between  loo  an. I  -Jim  .  for  periods 
varying  from  a  fe«  hours  to  several  days,  The  chemical 
properties  ol  the  cotton  were  considerably  altered  by  this 
treatment,  without   its  physical  properties   being   affected. 

Sample*   sul tied  to  analysis,  after  »  ashing  successively 

with  water,  dilute  acid,  and   again  "itli  water,  and  thcu 

•Ii  >  i  ti^  at   Uii.w.i.-  found  to  contain   fi I'OS  to  S 

percent,  of  nitrogen,  the  amount  varying  according  to  the 
■  ■I    treatment    with    ammonia.     When   brought 
into  normal   sulphuric  acid   solution,  contained  in  a  calori- 
meter,  ..'.in   calories   were  disengaged    per    100  grma.   of 

tlii-  modified  cot! ns  against  I  ts  in  the  cam  ol 

bleached,  and  0  es  in   that  <>t    unbleached   cotton. 

Thia    increaied   chemical   activity    of    the   "ammoniated" 
cotton  coincides  with  it-  behaviour  in  dyeing:  samples  of 
it   nii.l  of    ordinary    cotton   were   immersed    together    in 
luluted  solutionsof  various  n.-i.l  dyes,  and,  on  comparing 

the  results,  il  was  found   that  tin-  "nun iated"   aotton 

dyed  considerably  il»-    better,   the   ordinary    cotton   Ikhiij! 
only  faintly  staini  i      I     U 
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Mordants  and  the  Periodic  Si/stem.     Prud'homme.     Hull. 
Soc.  Ind.  Mulhouse,  1891,  217—219. 

The  author  gives  some  further  details  regarding  the  methods 
of  experiment  employed  by  him  in  studying  the  relations  of 
the  metallic  oxide  mordants  to  the  periodic  system  (this 
Journal,  1891,  362).  In  ascertaining  by  means  of  dye- 
tests  the  colouring-effects  of  the  various  elements,  in 
addition  to  the  usual  methods  of  fixation  by  ageing  and 
steaming,  use  was  made  of  a  solution  of  caustic  soda  for 
fixing  the  mordanting  oxides  on  cotton.  For  such  double 
mordants  as  aluuiiuates,  silicates,  phosphates,  at  senates, 
and  antimonates,  double  decomposition  was  found  to  he 
the  most  suitable  method  of  deposition  on  the  fibre. 
Advantage  was  also  taken  of  the  property  possessed  by  a 
considerable  number  of  metals  of  forming  insoluble 
tannates,  the  cotton  tissue  being  first  prepared  with 
tannin  acid. 

Steaming  cloth  impregnated  with  dissociable  salts  of 
volatile  acids  gives  excellent  results;  the  mordanting  salts 
must,  obviously,  contain  the  same  acid,  for  example, 
acetic  acid.  The  presence  of  ammonium  and  sodium 
acetates,  necessary  with  certain  salts,  may  modify  the 
results  obtained.  (Heine,  also,  sometimes  considerably 
affects  the  shades;  redder  shades  are  obtained,  for  in- 
stance, with  Alizarin-blue  and  Mg,  Zn,  Cd,  Ca,  Sr,  and  Ba, 
on  cloth  prepared  with  ole'ine  than  on  unprepared  cloth. 
In  this  connexion,  the  author  some  time  ago  (Bull.  Soc. 
Ind.  Mulhouse,  1879,  393)  drew  attention  to  a  remarkable 
change  of  shade  caused  by  the  presence  of  ole'ine  on  the 
cloth,  in  the  case  of  a  colour  obtained  from  a  mixture  of 
Gallein,  acetate  of  chrome,  and  calcium  chloride,  the  shade 
produced  being  blue,  instead  of  violet  as  on  unprepared 
cloth. 

In  the  preparation  of  lakes,  the  colour-effects  were 
observed  by  adding  solutions  (3'T  to  -.'-normal)  of  the 
salts  of  the  metals  of  a  given  group  to  separate  portions  of 
a  solution  of  a  salt  oi  the  metal  under  investigation,  and 
then  adding  the  calculated  amount  of  an  alkaline  solution 
of  Alizarin  or  other  phenolic  colouring  matter.  In  certain 
eases  the  shade  of  an  alkaline  solution  of  a  colouring 
matter  is  affected  by  the  alkali  or  alkaline  salt  employed 
for  solution  ;  thus,  a  sodium  carbonate  solution  of  Alizarin 
is  more  purple  than  a  potassium  carbonate  solution  of  the 
same;  at  the  moment  of  mixing,  Alizarin-blue  S  gives  a 
purple-blue  solution  with  sodium  carbonate,  and  a  yellow- 
green  one  with  potassium  carbonate.  An  ammoniacal 
solution  of  Alizarin  yields  with  the  sulphate-  of  Li,  Xa, 
and  K,  solutions  varying  iu  colour  from  violet  to  red;  other 
salts  ot  these  metals  produce  the  same  gradation  of  colour. 
The  reaction  is  characteristic  of  the  bases,  though  slightly 
different  shades  are  produced  by  the  various  salts  of  a 
particular  base  ;  the  chloride,  bromide,  and  iodide  of 
potassium,  for  example,  yield  somewhat  different  shades. 

The  author  finds,  on  continuing  his  experiments,  that 
some  of  the  statements  made  in  his  previous  note  are 
incorrect ;  thus,  in  the  second  and  fifth  groups  of  elements 
the  shades  yielded  respectively  by  Mg,  Zn,  and  Cd,  and 
by  P,  As,  Sb,  and  P.i,  progress  regularly  and  not  irregularly 
;is  stated  ;  Zn  has  a  yellowing  influence  ;  the  members  of 
the  fourth  group  do  "not.  strictly  speaking,  represent  the 
maximum  colouring-effect,  but  a  transition  state  between 
Bub-groups  of  tlnee  elements  which  resemble  one  another 
in  general  properties  ;  the  members  of  this  group  give  witli 
Alizarin  in  general  orange  shades,  Pb  yielding  the  reddest 
shade  of  that  colour. 

In  the  fourth  period  V  appears  to  be  the  central  .lenient 
as  regards  its  colour-effects  ;  it  gives  with  Alizarin  an  orange, 
which  contrasts  well  with  the  dull  red  yielded  by  Cr. 

l-'e,  Co,  and  Xi  give  with  Alizarin  a  series  of  purples, 
of  which  that  from'  Fe  is  the  bluest,  and  that  from  .Ni  the 
reddest;  this  trio  of  elements  may  be  considered  as  a  link 
between  the  fourth  and  fifth  periods.  — E.  11. 


j  the  optional  further  addition  of  sodium  carbonate,  hydrate, 
phosphate,  acetate,  &c,  and  is  dried.  It  is  then  printed 
with  a  mixture  containing  per  litre  one-fifth  of  the  molecular 
weight  in  grms.  of  a  diazo-eompound,  in  the  form  of  the 
chloride,  sulphate,  or,  preferably,  thiocyanate  of  tin  same, 
the  last-named  compound  being  prepared  by  double  de- 
composition between  the  diazo-chloride  and  potassium 
thiocyanate.  The  thiocyanates  of  the  diazo-bascs  are 
sparingly  soluble  and  fairly  stable.  The  stannic  chloride 
and  zinc  chloride  double  salts  with  the  diazo-chlorides  are 
also  more  stable  than  the  simple  diazo-chlorides. 

The  colours  obtained  from  oc-naphthol,  resorcinol,  and 
phenol  are  not  fast  to  soap.  These  compounds,  however, 
may  with  advantage  be  mixed  in  small  quantity  with 
9-Daphthol  for  the  purpose  of  modifying  the  shades 
produced,  such  modified  shades  being  fast  to  soap. — E.  B. 


The  Formation  of  Insoluble  Azo-Colours  <>n  the  Fibre  by 

Printing.     Sealed    note    deposited    March    '.I,    1889.     A. 

l'eer.     Bull.  Soe.  Ind.  Mulhouse,  1891,  220—221. 

The  cloth  is  padded  with  a  solution  of  30  grms.  of  0-uaph- 

thol  and  30  grms.  of  caustic  soda  at  38°  B.   per   litre,  with 


The  Formation  of  Insoluble  Azo  Colours  mi  the  Fibre  In/ 
Printing.  (.Note  on  the  preceding  article.)  A.  Ecer 
Bull.  Soc.  Ind.  Mulhouse,  1891,  222 — 228. 

The  hydioxyazo-eolours,  obtained  by  the  combination  of 
diazo-salts  with  phenol,  resorcinol,  and  a-naphthol,  are 
soluble  in  caustic  alkalis,  and  are,  consequently,  removed 
by  soaping  from  fibres,  such  as  cotton,  which  have  no 
affinity  for  them,  but  lire  faster  when  produced  on  wool  or 
silk.  The  compounds  of  diazo-salts  with  /8-naphthol  no 
longer  contain  hydroxyl-groups,  hut  belong  to  the  class  of 
hydrazone-compounds ;  they  are  distinguished  by  their 
indifferent  behaviour  towards  reagents,  insolubility,  and 
fine  shades  of  colour;  moreover,  they  are  well  suited  for 
application  on  the  various  textile  fibres,  and  especially  so 
on  cotton. 

There  are  three  methods  available  for  the  production  by- 
printing  of  the  azo-colours  on  cotton,  namely  : — 

1.  Printing  a  mixture  of  a  phenol  and   an  amido-salt,  on 

cloth  prepared  with  sodium  nitrite. 

2.  Printing  a    mixture   of  amido-salt,  phenol,  and  nitrite, 

on  cloth  prepared  with  tartaric  acid. 

3.  Printing  a  diazo-sait  on  cloth  which  has  been  prepared 

with  an  alkaline  solution  of  a  phenol. 
The  last    of  these   methods  alone  gives  satisfactory  results. 
The  first  ami  second  methods  would  be  advantageous  in  the 
production  of  resorcinol  azo-colours  on  silk,  if  the   colours 
obtained  from  that  phenol  were  faster. 

The  slight  excess  of  acid  over  that  theoretically  required, 
which  has  to  be  used  iu  diazotising  the  amido-compound 
must  be  neutralised  by  the  addition  of  sodium  acetate  to 
the  mixture  before  printing  on  calico,  as  otherwise  the 
naphthol  on  the  cloth  is  partly  liberated,  and  very  unsatis- 
factory results  obtained.  There  is  no  advantage,  however, 
in  adding  so  mucli  sodium  acetate  as  will  entirely  convert 
thediazo-salt  into  acetate,  as  has  been  recently  recommended. 

In  thickening  the  diazo-solution,  starch  and  natural  gums 
must  be  used  ;  artificial  gums  reduce  the  diazo-eompound. 
The  temperature  of  the  colour-mixture  must  not  he  allowed 
to  exceed  5°. 

The  cloth,  after  being  prepared,  is  dried  by  hot  air,  and 
preserved  from  the  direct  rays  of  the  sun;  it  should  be 
printed  the  same  day-  as  it  is  prepared.  All  kinds  of 
patterns  should  be  printed  with  considerable  pressure.  The 
colour  is  instantly  produced  on  the  diazo-mixlure  coming 
into  contact  with  the  naphthol,  aud  remains  unaltered 
throughout  the  subsequent  operations.  The  printed  pieces 
are  passed  into  dilute  sulphuric  acid  (5  per  cent.),  washed, 
dried,  and  cleared.  The  colours  produced  are  very  full  and 
bright  ;  they  are  afciost  as  fast  to  light  as  a  medium 
shade  of  indigo,  are  unaffected  by  acids,  and  withstand 
soaping  at  75  . 

Different  diazo-mixtures  may  be  printed  to  produce 
patterns  in  several  colours,  or  alizarin  colours,  which 
develop  well  on  cloth  prepared  with  0-naphthoI,  may  be 
associated  with  the  diazo-colours  for  the  same  purpose. 

Sodium  #-naphtholate  acts  as  a  resist  for  aniline  black. 

Reserve  patterns  under  the  diazo-colours  may-  he  pro- 
duced in  several  ways ;  the  prepared  calico  may,  for 
example,  be  printed  with  a  thickened  solution  of  an  acid  to 
liberate  the  naphthol  ;  or  the  naphthol  may  be  converted 
into   a   body  incapable   of  combining   with   a    diazo-salt,  by 
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printing  on  it  thickened  solmi.-i,-  of  nitrous  acids,  sulphites, 

nnous  chloride.    The  but  compound  is  prefi 
practice:  a  mixture  containing  npto  l,200grm8.ol  stannous 
chloride  per  litre  is  printed,  the  cloth  dried,  padded  with 
the  diazo-salt,  and  then  passed  through  dilute  acid,  rinsed, 
soaped,  dried,  and  cleared. 

\\  .ili  wool  the  1»  -'  <■  «ults  are  obtained  when   the  cloth  is 

chlored  and  prepared  with  free  0-naphthol.     Tbelatteris 

i   bj    padding  ii  with  a  solution  of  8  oaphthol  (35 

in  dilute  caustic  soda  (85  grms.  al  38    B.  per  hire) 

nnd,  without  drying,  passing  through  a  bath  of  ammonium 

chloride  (50  grms.  per  litre),  then   rinsing  and  drying  in  a 

Centering  machine.    The  printing  is  the  same  as  for  a  tton. 

Si'/A  in  its  behaviour  i-   intermediate  between  wool  and 

cotton.    Good  col -  are  obtained  on  ii   both  when   pre- 

, ,  ^.naphthol  and  with  sodium  0-naphtholati  . 
provided  thai  the  diazo-mixture  contains  littl.-  <>r  no 
,,,  „cid.     (See  also  this  Journal,  1890,  1125  and  1126;  and 
I . i .  ceding  abstract.)— E.  B 


■  / 


'ethod  of  Determining   Indigotim  fin    Commercial  Pur- 
poses.   V.   A.  Owen.     J.  Amer.  Chem.  Soc.     1891,  13, 

\.,  under  Will.,  page  729. 


PATENTS. 

1/,  Improved  Pi '»   for   Dyeing  Wool,  and   Apparatus 

,,,,  i    ,  inthi    mmi      P  Cavailles,  Paris,  France.     Eng. 

Pat.  7202,  Maj  8,  1890      id. 

I,,,    ioventoi    makes   foui   claims     first,  for  a  concentrated 

v.ii,  which  i-   prepared   bj  adding  milk  of  lime  (20 

[o  indigo  (10  kdos.)  previouslj    moistened   with  hoi 

ivstci  (10  litres  at  60  ).  and  then  treating  the  mixture  with 

lium  "  hydrosulphite  "  obtained  from  the  interaction 

..mi  bisulphite  (25  kilos,  at  30    B.)  and  zinc  powder 

I  kilos.);  Bufficienl  of  this  concentrated   vat   to  be 

.....i the  dye  vat  to  obtain  the  desired  shade  of  blue  in 

one  "dip."  The  second  claim  i-  for  the  "  optional  adjunc- 
tion i"  the  '!»'  vats  of  a  squeezing  apparatus,"  "i  which  a 
drawing  is  given  with  the  original   specification.     The  third 

claim  relates  to  the   "emploj nl  of  tin-  mi    for  dyeing 

wool,  cotton,  and  othi  t  vegetable  fibres,  eitliei  1  ■  ■  -t  ot  cold," 
and  the  fourth  deals  with   methods  of  "brightenta 

, ,ni  on  the  dyed  fibre  bj  1 1 ■« -  use  of  "  acids  or  acid  salts 

ilo  not   attack  cithei    the  wool  or  the  coloui 
i.  -  .a   chlorides,  oxygenated  water,  barium  dioxide, 
and  in  general  of  aoj   oxidising  agents  in  suitable  propor- 
tions."— E   B 


tmprovt  Machinery  for   l>/iin:/     Scouring,   and 

Drying  llanki      I     and    I'    Sykcs,  Huddersfield.     r>ng 
I'.it.  B134,  Mai  24,  I- 

Two  discs  are  fixed  parallel  to  i  ich  other  on  a  horizontal 
shaft,  and  mounted  to  rotate  in  a  dye-vessel  The  discs 
ram    inner  an. I  outci    I  ross  ban,  arranged    in 

\  slow  revolving  motion  i-  imparted  to  cither  the 
.•.it.  r  ..I  .in.'  i  sets  "l  cross  bars  b)  suitable  gearing  attached 
to  the  same  and  to  the  shaft  which  carries  the  duos.  The 
hanks  t"  be  dyed,  I  I  ici  <l   on   it.,   cross-bara  an. I  in 

this  wai  caused  to  contii slj  move  their  position  on  the 

ban    whilst   being  carried    round   bj    the  discs,     A 

in,  in-  are   made  lot  the  slackening  "I  the  hank-  whilst  in 

thi   dye,  ot  other  liquor,  asil  is  found  that  the  yarn  receives 

the    soltt -    bettet     when    not    in   a    state    ,»f    tension, 

Further,  i"  obviati    thi  the   I....-.'  fibres  in  one 

.a  l.\  the  passage  of  the  mm  through   the   liquors, 
ition  of  the  revolving  discs   i-.  nl    intervals,  reversed 
l.v  -.-ii  acting  mechanism,     The  mech  mical  del  tils  at 
.  i plained   in  the  original  specification  bj    the  aid  of  t>\.. 
sheets  ot  drawings      K.  It. 


Improvements  in  Colouring,  Sizing, and  otherwise  Trailing 

Paper,  and  in   Apparatus  therefor  ;  also  applicable  for 

Filling  and  Treating  Woven  Fabrics.     J.M.Campbell, 

Disley.     Eng.  Pat.  8183,  May  27, 1890.     *<l. 

Ihk  paper  a  (see  Fig.)  <"  be  coloured,  &c,  is  wound  upon 

a  roller  /•.  supported  in  bearings  on  standards  ..  from  which 

h  passes  over  a  guide  roller  d  to  the  main  drum  or  roller  e. 

'I'll.-  roller  e  is  driven  positively  ami  itself  drives,  preferably 

by  mean-  of  expanding  pulleys  or  change  wheels,  the  axle 

ii..   upper  sieve  roller/.      The  sieve  cloth  g  passes  from 

the  upper  roller  f,  which  may   In-  fixed,  but  i-  preferably 

adjustable,  to  two  rollers  h,  supported  by  the  colour-box  t, 

il-.i   carries  the   colour-furnishing   roller   /    ami  is 

adjustable  to  the   main   ilrlllil  e.       The  sieve   eloth   ami   the 

dram  e  are  driven  preferably  in  the  same  direction. 


By  moving  the  colour-box  ami  the  lower  -ieve  rollers 
nearer  to.  or  furl  her  from,  the  drum  t,  a  greater  or  -mailer 
surface  of  contact  between  the  paper  to  be  coloured,  &c., 
ami  the  sieve  cloth  is  produced.     The  colour,  8cc,  i-  fed  on 

t,.   Ihe    -ie\e    cloth    in    the    u-ual    manner,    and    the   BUrpluS 

colour,    &c,    preferably    removed    from    the   same   by   a 
in  brush  applied  at  the  poinl  .' . 
[n  colouring  hard  or  smooth  paper,  the  frame  with  the 

bjloUT-boX,    be,    or    Ihe     upper    -ieve    roller/',    is    brought 

ii. >arer  to  the  drum  e,  in   order  to  >_ri\e  a  large  surface  Df 
contact,  ami   increase  the  friction  between   the  sieve  cloth 

and  the  paper:   lor -. ill  or  rough  paper,  the  COlOur-OOX,  &C, 

.1  a«a\  from  the  drum,  to  reduce  the  Burface  of 
contact  and  increase  the  speed  of  the  -ieve  cloth  in  order  to 
diminish  the  friction  on  the  paper. 

The  apparatus  and  method  are  also  applicable  tot 
"backing,"  filling,  and  otherwise  treating  woven  fabrics. 

— ]•:.  ii. 


Improvements   in    Apparatus  for    Washing,    Dyeing,  and 

Treating    Textile   Materials  and   Goods.     K.  Butcliffe 

(5.  E.  Sutcliffe,  Halifax,     Eng.   Pat   B270,  May  '.'H. 

1890.     «</. 

Tin-  invention  i-  to  -nun-  extent  an  improvement  on  Eng. 

I'll-       10,938     and     II. '.171     of     1886    and     1509    of    1887. 

IcOOrding    to    the    former    inventions   the    material-    (wool 

top-,    raw    COttOn,    &G   I     tn    he    dyed,    &C.     were    eoiled    or 

massed  around    a   hollow,    perforated    pipe,    whieh  eould    he 

revolved  while  the  dye  or  other  liquor  was  forced  through 
it  and  the  Burrounding  materials.  The  objects  of  tie 
pi.  -.11'  invention,  it  is  stated,  are  to  increase  the  productive 
capacity  of  the  apparatus  and  to  bring  .its  action  more 
under  the  control  of  the  op.  rator,  especially  when  the 
apparatus  is  u-ed  for  dyeing,  A  number  of  perforated 
pip.-  or  conduits  are  nrranged  i"  radiate  from  a  central 
hollow  -haft  or  barrel  into  which  the  liquor  i-  lor 1  or 

jred  under  pressui  .  The  hollow  shaft  is  mounted 
-..  that  it  can  he  slowlj  revolved  whilst  the  liquor  is  being 
discharged  through  the  goods.     A   detailed  description  of 

liani-in  employed  is  given  in  the  original  specifica- 
t  i.ei  with  the  aid  of  drawings. —  R,  H. 


Aug.  31,  ISM.] 
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Improvements  in  the  Production  of  Azo-Colours  upon 
Fibres.  15.  Willcox,  London.  From  the  "  Farben- 
fabriken  vormals  F.  Bayer  und  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  8530,  June  2,  1890.     G</. 

Cotton*  is  dyed  shades  ranging  from  blue  or  violet  to  black 
by  first  dyeing  it  with  the  colouring  matter  obtained  by  the 
combination  of  1  mol.  of  the  tetrazo  derivative  of  benzidine, 
tolidine,  dianisidine,  or  diamidostilbenc  with  2  mols.  of 
amidonaplitbol  sulphonic  acid  (I,  or  with  1  mol.  of  this  com- 
pound and  one  of  a  phenol  or  aromatic  amine,  and  then 
diazotising  on  the  fibre  this  amido  or  diamido  dyestuff,  and 
combining  the  resultant  body  with  1  or  -  mols.  of  a  phenol 
or  amido  compound ;  thus,  cotton  which  has  been  dyed 
with  the  colouring  matter  produced  by  the  combination  of 
2  mols.  of  amidonaphthol  sulphonic  acid  G  with  1  mol.  of 
tetrazodiphenyl,  after  being  treated  in  a  cold  dilute  solution 
of  nitrous  acid,  gives  the  following  shades  when  worked  in 
baths  containing  the  substances  mentioned  : — 


Developing  Substance. 


Shade  Produced. 


Phenol 

E&esorcinol  

Salicylic  acid 

o-Naphthol 

(J-Naphthol 

jn-Phenyleueditiroine, 
a-Xaphtlnl'tuiiue. . . . 
•3-Naphthylamine — 


Blue-black, 

< ;  reen-black. 

Blue-black. 

Violet-blnck. 

Bluc-hlai  I 

Green-black. 

Bla<  k. 
Reddish-black. 


The  various  naphthol-  and  nuphthvlaniine-snlphonic 
acids  and  the  dihydroxynaphthalcncs  arid  their  sulphonic 
acids  yield  black  or  very  intense  shades.  The  combination 
of  the  phenols  and  amido-phenols  is  effected  in  an  alkaline 
solution,  that  of  the  amines  in  an  acetic  acid  solution. 
Some  of  the  colouring  matters  so  produced  on  the  fibre 
which  contain  amido  groups,  can  be  again  diazotised  and 
combined  with  phenols,  amines,  &c. — K.  B. 


improvements   in    the    Treatment   of   Fabrics  Printed  or 

Dyed  with    several   Colours.      \V.    1,.    Wise.    London. 

From  "  l'avre  and  Braun,"    Mulhouse,   Germany.     F.ng. 

Pat.  SS09,  June  7,  1890.      6d. 

Insoluble  (annates,  such  as  those  of  antimony,  zinc,  lead, 

and  tin,  are  added  to  soap-baths  in  the  treatment  of  printed 

calicoes  for   the  purpose  of   precipitating   from  solution  the 

basic  dves  which  become  to  some  extent   detached  from  the 

cloth  in  this  operation.     The  brightness  and  purity  of  alizarin 

and  similar  colours,  &c.  arc  in  this  way  preserved,  and  it  is 

possible  to  work  for  a  long  time  without  renewing  the  bath  ; 

thus,  a  bath  prepared  with  a  kilos,  of  soap  and  1  to  2|  kilos. 

of  moist  tannate  of  antimony,  per  cubic  metre  of  water,  can 

be  used  "  for  weeks."     (See  also  this  Journal,  1891,  361.) 

— E.  B. 


Improvements  in  Machinery  for  Dyeing  /tanks  of  Silk 
mid  other  Yarn.  A.  H.  Wardle,  Leek.  Eng.  Pat.  11,100, 
July  16,  1890.     Ud. 

The  object  of  this  invention  is  to  provide  mechanism  for 
simultaneously  dyeing  a  number  of  small  parcels  of  silk  or 
other  yarn  as  many  different  colours  or  shades  of  colour,  so 
as  to  economise  labour  in  the  execution  of  small  orders  for 
dyeing. 

Six  or  more  small  dye  baths  are  fitted  up  in  a  line  alongside 
one  another.  The  hanks  to  be  dyed  are  suspended  from 
reels,  which  arc  tixed  above  the  surface  of  the  dye-liquots, 
and  caused  to  rotate  on  their  axes,  and,  at  the  same  time, 
around  given  points,  the  regular  dyeing  of  every  part  of  the 
yarn  being  thus  ensured.  Xo  adequate  description  of  the 
mechanical  details  of  this  invention  can  be  given  without 
reference  to  the  drawings  which  accompany  the  original 
specification. — E.  B. 


Improvements  in  machinery  and  Arrangements  to  lie  used 
in  connexion  with  Apparatus  fur  Bleaching,  Dyeing, 
or  Washing  Textile  Fabrics,  Warps,  and  Yarns.    .1.  T. 

Iicid.   ( '.    Kdmeston,  and     \.    Eldmeston,   Salfonl.      Eng. 
Pat.  11,306,  .Inly  19,  1890.      I  1./. 

The  object  of  this  invention  is  to  provide  mechanism  for 
rendering  automatic  the  operation  of  "piling"  textile 
piece-goods,  warps,  or  yarns,  which  have  been  passed  through 
bleaching  and  related  apparatus,  the  invention  being  more 
especially  applicable  to  bleaching  keirs  which  operate 
simultaneously  on  two  or  more  lengths  of  fabrics  passed 
continuously  through  the  same  such  as  the  kcir  patented 
by  Bentz.  Edmeston,  and  Grether  (this  Journal,  1890,  388). 
Apart  from  the  four  sheets  of  drawings  which  accompany 
the  original  specification,  no  proper  description  of  the 
mechanical  arrangements  by  which  this  object  is  effected 
can  be  given. — F.  B. 


Improved  Process  of  Dyeing  or  Printing  in  Aniline  filaek 
or  Analogous  Colours.  II.  Thies,  Laaken,  and  F.  Cleff, 
Rauenthal,  Germany.  Eng.  Pat.  2531!,  February  12, 
1891.     hi. 

1'sp;  is  claimed,  in  the  production  on  the  fibre  of  aniline 
black  or  analogous  colours,  of  hydrofluoric  acid  along  with, 
in-  instead  of,  th.  acids  common!)  employed  in  combination 
w  it li  aniline,  Sec.,  for  this  purpose.  The  advantages  attending 
tin  use  of  hydrofluoric  acid  arc:  the  "avidity"  of  this 
acid,  which,  compared  with  that  of  hydrochloric  acid,  is  in 
the  ratio  of  100:5;  its  non  liability  to  decomposition;  its 
property   manifested    on    being  liberated  and   volatilised  in 

tin*' rse  "i  the  development   of  the  black,  of  absorbing 

a  h  of  the  heat  which  interferes  «uh  tin    effect  of  the 

increasing  energy  ol  tie-  heal  of  oxidation  on  the  fibre;" 
the  black  produced  i-  nol  affected  by  "  sulphurous  acid  or 
hv  acids  generally."'  and  Mine  '"it  has  not  the  basic  pro- 
perties of  ordinary  aniline  black,"  it  '  combines  more  easily 
with  tar  colours  ;  "  and,  most  important  of  all.  the  black  i*- 
produced  without  diminishing  the  lustre  of  silk  or  the 
softness  of  wool,  and  vegetable  fibres  "scarcely  suffer." 
As  an  example  of  the  application  of  hydrofluoric  acid  in 
the  black  dyeing  of  mixed  fabrics  of  cotton  and  silk,  the 
following  recipe  is  given:  55  gnus,  of  hydrofluoric  acid 
i  lio  per  cent  )  diluted  with  200  ee.  of  water,  are  mixed  with 
a  solution  of  ammonium  and  copper  chlorides,  prepared  by 
acting  on  2  grms.  of  copper  carbonate  ami  I  erms.  of  am- 
monium bicarbonate  with  25  grms.  of  hydrochloric  acid 
(30  per  cent.),  then  1-10  grms.  of  aniline  ate  added,  and, 
finally,  60  grms,   of  sodium   chlorate  dissolved   in  a  little 

water,  and  tic    whole  IS  diluted  with  water  to  1   litre  — E.   B. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Sodium  Manganates.     G.   Rousseau.     Compt.  Rend.  U2, 

a2a--..27. 

A  srniKs  of  compounds  of  soda  and  manganese  dioxide 
are  obtained  by  heating  sodium  manganate  to  temperatures 
varying  from  300° — l,300e  C.  When  crystallised  from 
water  they  have  the  following  compositions.  At  300°  C. 
8MnOo.Na->0.5H20;  at  800  C.  12MnOo.NaoO.4HoO;  at 
l.iiiiii  "('.  It";  MnOo.Na.,0.8  HsO,  and  at  1,200  —1,300  tin 
same  as  at  300  C,  and  then  at  a  white  heat  the  same  as 
at  800- ;  the  salt  going  through  the  same  cycle  of  changes 
as  at  the  lower  temperatures. — A.  h.  8. 


On    some     Ammonia     Compounds  of    Mercuric    Cyanide. 

R.  Varet     Compt.  Rend.  112,  535-; 536. 
h    a    saturated    solution     of    cuprammonium    bromide    be 
added   to  a  solution  of  mercuric   cyanide   in   ammonia,  on 
standing  crystals    are    deposited,    having    the    composition 
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1 1  _i  ,   .1    iBr,  2  Ml        II  thi    -all  II  II  "  be 

added  to  aw  ami  antil  the  solution  is 

■  r\-ial-   :ir.    .1.  •  standing,  having  the 

•  Ml     2  II  0. 

cadmium  iodide  conl 
a„  ,  is  added  to  an   ammomacal  solution 

,,t  mi  i-  the  latti  i    dissolves  it.     I 

ftllcn  'I  solution  deposits  cry  stals  hai  ing  the  composition 
HgCy    I   n  y,.HgT..2  Ml,         —A.  I     B 


Haloid  Potassium    Sails  on  the    Solubility   of 
Sulphate.    C.    Blare*.    Compt.    Bend.   112,  , 
pagi  7  17.) 

solubility  '"  sulphate  in  water  practically 

rith  the  temperature,  and  the  quantity  dissolved 
in  i  mi  parts  "I  water,  between  tin-  limits  0  and  •'«>  .  may 
1,.-  represented  hy  tin-  formula — 

i.  /  12  t. 

'lightest  addition  of  a  haloid  potassium  -alt  renders 

:   the  sulphate  insoluble,  the  quantity  being  proper 

tional  i"  ili'-  amount  of  potassium  contained  in  the  haloid 

salt  added,  a-  illustrated  by  the  Following  numbers  obtained 

with  potassium  bromide  :  — 


1-  II          K. 

SO.K 

K 

1 

1 

D-78 

•: 

O'AM 

U'73 

i 

•.11 

\r  i:, 

7-v: 

:>■  l> 

- 

'.if, 

i 

B'  18 

indicating  that  — 

SO,*    dis     i...|       constant  -  K  of  the  salt  added. 

In  subsequent  experiments  mi  the  solubility  of  potassium 

sulphate  in  a  6*1  per  cent,  solution  "t  potassium  bromide 

dI  Ki    ii    was   found  ili.it    between   "    Mini   80    the 

Kolubilily  varied  in  the  manner  represented  by  the  following 

formula 

0    1117/ 

tin    constant  npernlure  would   In-   between  these 

limiti 

I  I. ml  ;il  I         7    .",    ■    o    I  I  17  / 

which,  applied  to  the  -■  on,  gives  — 

lived  at  1  1417  I       K  "f  the  salt 

a'hl.  'I 

Numerous  .\|..r i-   have  I ide  with   potassium 

chloride,   lire  ile,   ..ml    lira   uctunl    number* 

obtained  rithin    cx|>criiiiciilal     enrol    with    numbers 

i'.  'I  nn   tin    above  Imsi     and  prove  that  the 
lating  ii-  mi  saturated  solutions 

•  uvium  sulp  nnl  lo  the  eqnn  i 

the  -  ili   i-l.l.  'I      l>    \    I. 


'  i/  '         f</i      '  •    tndi       i  "in|  t, 

Item!    U2 
.s, .  wndt  >  \  \  . 


Veil  Process  for  the  Oxidation  of  Chromium  Ores  and  the 
Manufacture  of  Chromates  -I  Massignon  and  K.  Vatel. 
Hull   Soc.  Chira.  1891,  5,  371—876. 

Tin  present  method  of  manufacturing  bichromates  consists 
in  making  an  intimate  mixture  of  finely  powdered  chromium 
ore  with  a  sail  of  potassium  or  sodium  and  ;i  large  excess  of 
lime,  and  beating  it  with  constant  rabbling  in  a  reverberati 
furnace  to  a  very  high  temperature  for  -i\  to  eight  hours  in 

presence  of  n  large  excess  of  air,    The  mass  i-  then  i led, 

lixiviated  with  water,and  the  solution  treated  with  sulphuric 
acid  inn!  crystallised.  The  disadvantages  attached  to  this 
process  are  that  it  necessitates  ('/).  a  lar^i-  consumption  pi 
fuels  (o)>  expensive  manual  labour  for  rabbling;  (c),  loss 
.if  alkali-  hy  volatilisation  ami  combination  with  the  gangue, 
and  especially  with  the  silica  of  tin'  ore, thus  rendering  poor 
or  siliceous  ores  unfit  for  treatment ;  (rf),  loss  of  ore  which 
escapes  oxidation. 

The  authors  have  worked  out  anew   method  based  mi 

an  observation  made  by  Pelouze  lhal  chroi  om- 

bines  with  linn-  forming  a  calcium  chromite  which  absorbs 

pheric  oxygen  nt  the  ordinary   temperature,   ami  is 

converted  into  tin-  corresponding  ohromate. 

The  in' br  is  conducted  as  follows: — A  mixture  of  the 

ore  ami  limestone  is  finely  powdered,  will  mixed,  made  into 
a  paste  with  a  concentrated  solution  of  calcium  chloride, 
ami  thoroughly  incorporati  <1  w  ith  a  paste  consisting  of  lime 
slaked  in  a  similar  solution  of  calcium  chloride.  The  lime 
or  limestone  is  used  in  a  proportion  rather  more  than 
sufficient  t"  combine  with  the  whole  of  tin:  chromium  when 

ed  to  the  stal icid,  and  one  equivalent  of 

calcium  chloride  is  used  fir  every  three  equivalents  of  the 
total  lime  present.  The  mixture  made  in  the  manner 
described  sets  promptly,  ami  i-  cut  into  cakes  or  bricks 
which  an-  first  partially  dried  in  tin*  open  air.  ami  then 
thoroughly  dried  and  fired  in  a  limekiln  until  the  limestone 
i-  completely  converted  into  caustic  linn-.  The  caloined 
Iniuks  an-  piled  in  Bheds  ami  exposed  to  tin-  action  of  the 
atmosphere  for  a  month  or  more  according  to  the  temp  ra 
tun'  ami  humidity  ol  the  atmosphere,  the  supply  of  air.  be. 
if  too  much  calcium  chloride  is  added,  the  bricks  will  run 
together  during  the  calcination  instead  of  remaining  open 
a. nl  porous,  ami  the  product  will  In-  hygroscopic  Tin' 
presence  of  a  small  quantity  of  aqueous  vapour  in  the  air  i> 
essential,  tin  oxidation  being  completely  arrested  in  perfectly 
dry  air:  in  presence  of  an  excess  of  water,  onthoother 
hand,  a  retrograde  action   Bets  in,  part  of  the  chroniic  acid 

already   fon I   being   reduced   to    the   state   of    chromic 

oxide. 

When  the  chromium  i^  i pletely   oxidised  the  brinks 

entirely  lose  their  green  tin  ami  acquire  a  yellow  colouration. 
Ai  this  stage  they  contain  calcium  chromatc,  aalciura 
chloride,  excess  of  lime,  ami  calcium  carbonate,  together 
with  the  ferric  oxide  and  gangue  contained  in  the  ore,  part 

■  if  which  also  enters  into  combination  with  the  lime. 

I!m  bricks  an-  then  systematically  lixiviated  with 
successive  quantities  "t  hot  water,  by  which  means  the 
chloride  of  calcium  (which  i-  1""  times  more  soluble  than 
tin-  cbromnte)  is  obtained  in  a  concentrated  solution  eon 
only  email  qunntitii  s  of  the  chromatc.  Tin'  residue 
from  tin*   lixiviation  is  treated  with  sulphate  or  carbonato 

■  •I  soda  ot  potash,  filtered,  and  tin-  solution  crystallised  at 
mill-  <>r  previously  treated  with  sulphuric  acid  fur  the 
preparation  nl  bichromates,  Chromic  acid  may  also  l»- 
prepared  from thercsidue by  direct  treatment  with  sulphuric 
acid,  fin-  chromic  ac'd  in  the  chloride  of  calcium  liquors 
ma\  In-  recori  in  again   using  the  liquors  in  the 

l'i ■--  ni'  manufacture  or  l»y  precipitating  them  with  -.-.  lend 

-.ili  ami  separating  the  hail  chromatc  (chrome  yellow) 
"huh  i»  thus  obtained  in  a  most  economical  manner  (see 
al-i.  Kng,  To   2224  ..I  1891  .  tin-  Journal,  1891,  M7). 

-S.  I!.  A.  A. 
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PATENT. 

Improvements  in  the  Electrolytic  Production  of'  Caustic 
Soda,  Caustic  Potash,  ami  other  Products  from  their 
Salts.  C.  J.  Richardson,  Clerkenwell,  and  T.  J. 
Holland,  Snodland.  Eng.  Pat.  2296,  February  12,  1890. 
(Second  Edition.)     Sd. 

I.\  the  usual  production  of  the  above  materials  by  electrolysis 
the  hydrogen  which  is  given  oft  stirs  up  the  liquid  and  pro- 
ducts of  electrolysis  and  at  the  same  time  it  covers  the 
cathode  and  polarises  the  cell.  The  inventors  therefore  cover 
the  cathode  with  oxide  of  copper,  which  is  reduced  by  the 
hydrogen  and  can  afterwards  he  easily  re-oxidised  and  used 
over  again.  When  caustic  soda  or  potash  are  required,  the 
electrodes  are  horizontal,  the  cathode  being  at  the  bottom 
of  the  cell,  while  the  anode  is  above  it.  The  heavy  caustic 
soda  remains  at  the  bottom,  while  the  chlorine  produced  at 
the  anode  can  he  led  away  and  used  if  desired.  It'  hypo- 
chlorites be  required,  the  plates  are  reversed,  when  the 
chlorine  in  ascending  meets  and  combines  with  the  caustic 
soda  now  produced  above  it.  For  small  work,  vertical 
electrodes  may  be  used  with  porous  diaphragms  ;  the  carbon 
anode  may  also  be  replaced  by  one  of  zinc,  ami  the 
arrangement  will  then  act  as  a  voltaic  cell,  and  in  effecting 
the  electrolysis  will  give  an  electric  current  which  can  be 
utilised.— E.  T. 


way,  and  the  glass  tube  can  be  treated  as  if  it  were  metal 
as  far  as  soldering  is  concerned. 

It  may  be  united    to  iron,  copper,  bronze,  platinum,  or 
any  metal  which  will  take  solder. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

On  the  Cause  and  Car,-  of  the  Brown  Spots  occurring 
during  the  Manufacture  of  Mirrors.  A.  .lollc-  and 
K.  Wild.     Zeits.  f.  angew.  (hem.  1891,  266—268. 

Tn esk  brown  spots  are  found  to  consist  of  silver  sulphide 
formed  by  the  action  of  free  sulphur  on  the  surface  of  the 
glass  on  the  silver  at  the  moment  of  deposition.  This  free 
sulphur  is  due  to  tin-  decomposition,  by  the  action  of  moist 
air  and  carbonic  acid,  of  the  sodium  sulphide,  which  is 
reduced  from  the  original  sulphate  by  the  furnace  eases 
during  manufacture.  All  gla-s,  therefore,  intended  for  the 
preparation  of  mirrors  should  be  silvered  as  soon  as  possible 
after  it  is  made:  but  if,  through  storage  in  a  damp  place  or 
otherwise,  free  sulphur  is  feared,  it  should  he  boiled  for  one 
minute  in  a  10  per  cent,  solution  of  sodium  carbonate,  the 
ylasN  being  previously  heated  to  avoid  risk  of  fracture. 
The  spots  may  also  be  dissolved,  after  removal  of  the 
varnish  and  silver,  by  a  o — 10  per  cent,  solution  of  either 
sodium  hydrate  or  carbonate.  This  treatment  is  found  to 
answer  perfectly  without  in  the  least  degree  injuring  the 
polished  surface. — F.  II.  L. 


Xcie  Process  for  Soldering  Glass  and  Porcelain. 

Thk    United  States    Consul   at    Beichenburg,  in    a   recent 

report,  calls  attention  to  a  new  process  invented  by  Cailletct 
for  soldering  glass  and  porcelain  to  metals,  which  is  exciting 
much  interest  there. 

The  part  of  the  glass  tube  to  be  soldered  receives  Hist 
a  thin  layer  of  platinum  by  applying  to  the  slightly  warmed 
glass  by  means  of  a  brush  a  quantity  of  neutral  chloride 
of  platinum  and  etherised  oil  of  camomile.  The  oil 
evaporates  slowly.  As  soon  as  the  white,  strong-smelling 
vapour  has  entirely  disappeared,  the  temperature  is  raised 
t"  ml  heat,  and  the  platinum  is  thus  reduced  and  coats 
the  glass  with  a  thin  layer  of  metal.  The  plated  glass  is 
then  put  in  a  bath  of  sulphate  of  copper  and  the  coating 
connected  with  the  negative  pole  of  a  sufficiently  strong 
battery,  when  a  ring  of  copper  is  deposited  so  thick  and 
strong  upon  the  platinum  that    it  can    be  worked    in  any 


PATENTS. 

An  Improved  Method  of  Utilising  Mineral  Colours  for 
Advertising  Tablets  and  Decorative  Work  upon  Glass, 
Enamelled  Iron,  and  other  Flat  or  Hollow  Surfaces. 
J.  Iludd,  London.     Eng.  Pat".  11,407,  duly  22,  1890.    4<i. 

Thk,  design  is  formed  upon  the  glass  or  other  surface  in  an 
adhesive  material,  such  as  vaselin  and  gum,  and  the  mineral 
pigment  is  then  dusted  on  and  rubbed  in.  The  whole  is 
then  steamed  and  afterwards  tired.  —  V.  C. 


Improvements  in  Glass-lined  Tubing.  1).  Kylands,  Stair 
foot,  and  K.  Morant,  Ilirnslev.  Eng.  l'at.  11,714,  July 
20,  1890.     G(Z. 

See  under  I.,  page  684. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

The    Testing   of  Bricks.      M.  Gary.     Thonind.  Zeit.   15 
501—503  and  521—523. 

Tin-;  methods  proposed  from  time  to  time  and  adopted  by 
various  testing  stations  for  ascertaining  the  value  of  natural 
and  artificial  building  materials  for  their  intended  use,  diff(  r 
appreciablj  in  several  respects,  notably  in  the  clause  that 
relates  to  the  test  designed  to  determine  the  capability  of 
the  material  to  resist  the  disintegrating  effect  of  cold. 

The  method  adopted  by  the  conference  held  in  Munich 
in  1885  and  in  Dresden  in  1886  includes  the  subjection  of 
the  test-piece  to  no  fewer  than  2a  alternate  freezings  ami 
thawings,  and  is  of  so  severe  a  character  that  when  it  was 
tried  by  Bauschinger  on  41  samples  of  artificial  stone,  it  was 
found  that  only  3  samples  resisted  the  ordeal  completely  and 
8  partially  (this  Journal,  1890,  1037  ).  The  method  of  testing 
used  by  Bohme  is  as  follows  :  30  test-pieces  are  weighed 
and  In  tested  in  compression  in  the  air-dried  state.  The 
remaining  20  are  dried  for  2a  hours  upon  an  iron  bet  plate, 
and  again  weighed,  after  which  they  are  immersed  in  water 
for  12.")  hours  (that  time  being  found  sufficient  for  their 
saturation)  weighed  again,  and  10  tested  in  compression, 
while  the  other  HI  are  frozen  for  24  bouts  either  in  air  or 
under  water.  This  time  is  fouu  1  long  enough  to  freeze 
them  completely  to  the  centre.  They  are  then  tested  in 
compression  and  the  whole  of  the  results  tabulated.  In 
considering  the  table  which  is  appended  it  will  be  under- 
stood that  the  hardness  of  the  burning  affects  the  density, 
hardness,  and  porosity  of  the  bricks,  and  that  though 
hardness  is,  generally  speaking,  advantageous,  yet  extreme 
hardness  is  objectionable  as  hindering  the  adhesion  of  the 
mortar.  In  cases  where  a  very  hard  dense  brick  is  required, 
the  surface  must  be  grooved,  perforated,  or  channelled,  so 
as  to  enable  the  mortar  to  adhere. 

A  study  of  the  table  leads  to  the  following  conclusions  : — 

(1.1  The  strength  of  the  specimens  is  independent  of 
their  specific  gravity. 

(2  )  A  saturated  brick  is  weaker  than  the  same  brick 
unsaturated,  but  the  diminution  in  strength  shows  no 
relation  to  the  amount  of  water  required  to  saturate  it,  or  to 
the  hardness  of  the  burning  it  has  undergone.  With  regard 
to  this  fact,  it  may  be  said  that  as  bricks  usually  contain  no 
constituent  soluble  in  water  and  no  caustic  lime,  the  slaking 
of  which  might  give  rise  to  internal  strains,  the  decrease  in 
strength  observed  can  only  be  due  to  the  water  diminishing 
the  friction  between  adjacent  panicles  of  brick  at  the 
moment  of  compression, thus  allowing  their  freer  movement 
and   ultimate   severance  mure  easily  than   in   the   dry  state. 
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To  make  this  hypothesis  tenable  n  certain  elasticity  of  tin- 
material  musl  be  postulati  'I 

i  rcczing  the   specimens   in    air   or    under    water 

diminishes  tin  n  -ii.  in-ill    the  diminution  is  lens  in  the  latter 

the  expansion  of  ihe  rrozen  water  external  to 

the  brick  lend*  to  net  op  o  -m xtenl 

•  1  ii.-.  il  li\    tin    solidification  df  the 
water  in  the  pores  of  the  lent  pii  c(       B   B 


Manufactun   of  Slag   Bricki   in   Montana.     I    Bglcston. 
rlj    i    -  \   12,  189—198. 

undt  r  \  .  pagi  702. 


Improvement*  in   Machinery  or  Apparatus  for  Crushing, 
■  •!,    Grinding,   and    Delivering    Materials  for  toe 
Wanufdt  lure  of  <  'emt  n/.    N.  W   Curtes  and  A.  E.Carey, 
London.     Bog.  Fat.  10,918,  Jul'   14,1890.     Bd. 

\\  edge  runner  immersed  in  ■  tank  is  used  for  crashing 

the  i;i«    materials  for   Ihe   cement,  and  is    provided  »itli 

paddles    depending    from  the  •  ml-  of    its    horizontal  u\i- 

which  mix  (be  crushed  materials  with  the  water  contaiuvd 

in    the    iimk.     "Tin'   iilu'e  runner  mill  has  a    detachable 

og   mi    the   lop   'if   the    outer  edge  nT   the   fan  and 

ovable   roller    paths."     The    slurry    passes   from   the 

edge  runner  to  a  grinding  mill  of  anj  suitable  form,  placed 

in  the  same  lank,  and  thence  is  pumped  to  ihe  drying  floors. 

res  or  screens  maji  with  advantage  I"'  ii\<<l  between 

the  •  dge  runner  mill  and  the  grinding  mill.     B.  I!. 
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The  Application  oft  'ertain  U  aste  Mult  rials  for  tin  Pro- 
duction of  a  New  or  Improved  "  Mineral  H  hit,  "  and 
improvement*  in  the  Procen/t  of  Manufacture.  J  ■'  Lee, 
Manchester.     Kng.  Pat,  r  \<l. 

St  <  under  Mil.,  peups  7 18. 


Improved  Manufacture  of  Artificial  Stone.  A.J.  Boult, 
London,  from  1-.  Crote,  Dresden,  Germany.  Rug. 
Pat   5719,  \|.nl  9,  1891.     Id 

ini-  nf  dried  wood  pulp  are  steeped  in  "  50  grant. 

immoniacal  solution  of  oxide  of  copper  (100  parts 

in  ..<►<)  parts  of  water)"  and   freed  from    the  superfluous 

lii|iuir:  .'inn  l'm i  "burnt    in; -it."  arc  mixed  «iili 

1,000  grata,  .if  magnesium  chloride  solution  (88  i  •  i   I ■•  n(  i. 
i  .'ini-   ,i   nnc  chloride  solntion  (82  percent.)  ana 
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the  product  dried  aud  heated  in  closed  vessels  at  a  tem- 
perature insufficient  to  drive  oft'  any  but  an  insignificant 
amount  of  hvhrochloric  acid.  The  mass  after  grinding  is 
mixed  with  the  prepared  wood  pulp,  5 — 20  per  cent,  of 
alumina  being  preferably  added,  forced  into  moulds  aud 
exposed  to  the  air.  "  During  the  first  12  hours  the  water 
rapidly  'settles,'  and  the  mass  becomes  strongly  heated 
During  the  succeeding  12  hours  it  partly  retains  its  plas- 
ticity, while  at  the  same  time  it  is  capable  of  being  turned 
or  polished."  It  then  becomes  too  hard  to  work.  The 
gradual  hardening  allowing  of  mechanical  treatment,  is  the 
main  feature  of  the  process.— B.  li. 


Implored   Apparatus    employed    in    the    Manufacture    of 

Artificial    Sandstone.     I  1.    Iinruy,    London.       From    F. 

Zernikow,  Oderherg,  Germany.     Kng.  Pat.  8017,  May  9, 

1891.  Gd. 
Artificial  stone  is  made  by  mixing  powdered  quicklime 
with  sand,  slag  powder,  or  similar  material,  ramming  the 
mixture  into  moulds  and  slaking  the  lime  by  exposure  to 
high  pressure  steam.  In  order  to  enable  the  moulds  to 
resist  the  pressure  exerted  upon  them  by  the  expansion  of 
the  lime  while  slaking,  they  are  supported  one  against 
another,  wood  or  metal  tilling  pieces  being  inserted  between 
them  aud  held  in  position  by  annular  metal  Viands  surround- 
ing them,  and  by  metal  plates  at  each  end  securely  bolted 
together.  The  whole  arrangement  is  enclosed  in  a  cylindrical 
vessel  and  high  pressure  steam  admitted  and  maintained  for 
several  days.  — 11.  I>. 


X.-METALLURGY. 

The  Destruction  of  Lead  Pipes.     Jour.  f.  Gasbeleuchtung, 

34,  it:.. 

See  under  I.,  page  G83. 


On  the  Genesis  of  Ore  Deposits.     W.  H.  von  Streeruwitz. 
School  of  Mines  Quarterly,  U.S.A.  12,  181—186. 

Tiik  author  reasons  as  to  the  cause  of  the  existence  of  metals 
other  than  iron  in  a  ferruginous  siliceous  deposit  at  great 
depths,  and  the  absence  of  those  metals  in  the  same  ore- 
bed  at  the  outcrop.  The  hypothesis  of  heat  and  the 
separation  by  the  degree  of  volatilisation  is  not  applicable 
as  the  result  is  sometimes  the  reverse  of  what  it  should  be. 
The  same  might  tie  said  of  the  precipitate  and  circulating 
current  theories  which  have  been  in  vogue  for  so  long. 
The  author's  own  experiments  are  then  mentioned.  When 
a  crystal  of  ferrous  sulphate  was  placed  in  a  cold  solution 
of  an  alkaline  silicate  thin  nearly  colourless  threads  began 
to  grow  and  to  rise  to  the  surface  where  they  became 
oxidised,  spread  about  aud  deposited  a  brown  ferruginous 
silicate  resembling  that  of  the  iron  outcrops  which  iudicate 
ore  veins.  Salts  of  other  metals  do  not  act  in  this  manner 
unless  perhaps  with  extreme  slowness,  a  year's  growth 
being  barely  perceptible.  When  however  these  salts  were 
used  together  with  the  iron  salt  the  threads  of  iron  silicate 
commenced  to  grow  at  one?  and  to  carry  with  them  the 
other  metals,  which  were  sometimes  discovered  to  be  in 
the  metallic  state,  especially  the  gold  and  platinum,  and 
occasionally  the  silver  and  copper.  Somewhat  similar 
results  were  obtained  when  heat  was  applied  or  galvanic 
currents  used. 

The  formation  of  agates  is  next  considered.  The 
experimental  development  of  siliceous  layers,  instead  of 
commencing  with  an  outer  zone  and  progressing  towards 
the  centre,  invariably  started  with  an  acicular  crystalline 
nucleus  of  silica,  which  thickened  slowly  into  regular  agate 
bands  of  various  tints  by  deposits  on  the  surface. 


From  these  few  experiments  which  are  considered  as 
incomplete  the  following  points  appear  to  be  established  : — 

(1.)  It  is  principally  the  iron  which,  in  silico-ferruginous 
fissure  veins,  brought  the  other  metals  from  greater  to  (bv 
mining)  accessible  depths. 

(2.)  Most  siliceous  ore-leads,  carrying  also  large  quantities 
of  iron  and  having  silico-ferruginous  outcrops,  seem  to  he 
deposited  from  hot  aqueous  solutions  of  the  metals  and 
silicates. 

(3.)  Metals  and  metal  combinations  contained  in  the 
rock  surrounding  the  fissures  and  crevices  were  probably 
leached  out  by  the  hot  liquids  contained  in  the  fissures  and 
precipitated  on  aud  combined  with  the  siliceous  iron  growing 
up  in  tin-  fissures. 

(I.)  The  fissures  could  lie  charged  with  ore  veins  in  a 
comparatively  short  time,  since,  no  doubt,  high  temperature 
and  galvanic  currents  existed  in  the  fissures  at  the  time  of 
the  formation  of  the  ore-gangues. 

(5.)  In  contact-gangues  the  precipitation  and  deposition 
of  hits  was  materially  facilitated  bv  galvanic  currents, 
caused  by  the  contact  of  different  rucks,  and  it  is  owing 
to  the-  prevalence  of  galvanic  currents  that  in  most  cases 
richer  deposits  at  the  intersection  of  t\  o  or  more  leads  were 
formed. 

(6. )  The  so-called  "  ironoutblows  "  are  frequently  not  the 
product  of  igneous  eruption,  but  a  deposition  product  from 
aqueous  solutions,  and  alteration  in  the  rocks  contiguous 
to  Bach  outblows  are  not  necessarily  the  result  of  eruptive 
agencies,  but  of  a  leaching  process. 

(7.)  The  formation  of  handed  agates  does  not  always 
tike  place  (as  generally  believed)  in  the  cavities  of  a  rock, 
but  can  also  occur  free  in  solutions,  and  tie-  thickness  of 
the  bands  progresses  from  the  centre  outwards,  although 
a  levers,,  process  by  osmosis  may  be  possible1  under  certain 
conditions. — A.  W. 


An  Assay  Furnace.    H.Wood.   School  of  Mines  Quarterly, 
ISA.  12,  18G— 188. 

Thk  author  advocates  the  use  of  muffle  furnaces  which  are 
fed  from  the  back,  and  describes  one  which  he  has  used  in 
Colorado  with  satisfactory  results.  Its  approximate  cost  is 
about  loo  dollars,  and  its  advantages  consist  in  the  economy 
of  fuel,  tin-  greater  cleanliness,  the  rapid  heating,  and  the 
large  size  of   the  muffles.     The  latter  are  made  in  two  sizes, 
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the  small,  9  by  15  inches,  and  the  large.  13  by  15  inches. 
The  accompanying  drawings  illustrate  one  of  three  furnaces 
accommodated  by  the  same  flue,  which  latter  consequently 
appears  rather  large.  For  a  single  furnace  the  si/e  of  the 
flue  would  he  G  by  8  inches.  The  only  disadvantage  is  the 
danger  in  feeding  of  breaking  the  cross-bar  supporting  the 
muffle  :  this  is  remedied  by  constructing  knees  or  projections 
from  the  wall  which  serve  as  a  rest. — A.  \V. 
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Manufacture  of  Slag  Briekt   in   Montana.     T.   I_ 

Mini-  Quarterly,  0  ■-  \   12,  189—193. 
A  skriks  i.i  east  iron  plat*  -  I  in  thick  is  made  in  tin-  shape 

.   with  In welled  edges  and  with   a   small    picci 
■  hitch-hole-  as  shown  in  Pig.  1,  plan  and  elevation.     These 


Fig.  1. 


/QgoV 


I/* 

plates  are  si  i  U| .i  serii  -  of  bed  |  lutes  so  as  lo  form  five 

lids,  the  end  pi being   held  in  position  by  an  extra 

plate  placed  as  indicated  in  Fig.  ■-'     The  molten  slag  i-  then 

Fig.  •-'. 


' 


run  into  these  moulds  fi the  ordinary  slag  pot.     Directly 

it  is  set  the  mould  frames  are  lifted  up  by  means  of  I k- 

ivhich  lii    "it"  the  clutch-holes    and    the    bricks  are  piled 

i  Mini  allowed  to  cool  slowly.    The  most   

-i/.-  for  the   bricks  ia  12  inches   long  hj  6  wide  by  6  deep, 

ami    they    weigh    al i     55   lb.   each.      They    are    used 

extensively  for  building  purposes,  as  they  are  as  strong  as 

Kcepl  when  submitted   to   -1 k, I  also   for  the 

construction  of   Kiln-.      I  the   remunerative 

working  lie*  in  keeping  the  mould  frami  -  coated  with  clay- 
wntcr  and  in  removing  them  from  the  bricks  directlj  the 
lattei  are  sufficiently  set  to  remuin  firm.  Winn  the  bricks 
are  allowed  to  cool  in  the  moulds  the  cast-iron  pieci 

useless,  but    by    the    above    plan    the    wear    is 
i  einblc.  -A.  W. 


77i.  Treatmentof  Copper  Slates  at  Mansfeldt.    T.  Rglcston. 
rly,   i    -  \     12.-"'     117   and 

Tins  paper  i-  a  I"1  of  the  well  known 

method*  of  Irealmenl  of  the  Mansfeldl  copper-schist  as 
cmploycd  al  the  works  in  that  locality  Drawings  of  some 
i.i  tin  iinn.i  d  and  a  number  of  analyses  of   the 

various  intermediate  and  final  products.  These  analyses 
and  the  statistics  ol   thi  paper  have  been  ohtaitu 

imphlcts  published  in  1881  and  1889  hj  the  compnny 
owning  the  unik-.  and  the  remaining  information  is  the 
result  of  two  visits  to  the  district  made  foi  the  pur| 

i  in-  details  of  the  process  have  been  extensively 

dealt  with   bj  thi    author,  and  the  paper  is ■  of  which  an 

abstract  cannot  suitably  be  made..— A.  W. 


I       i  alculation  ,   n.  Practised  in 

tin    Work*   in    Earnpi        \    .1     Kossi.      .1 
m  Boo.  12,  i  i.i     M8 

This  paper,  in  which  the  term  "  bibasic"  is  employi 

slag  with   base   and   in   the 

contains  two  examples  foi  calculating  a  blast  rnmaoi 

from  the  same  data  bj   the  usual   long   methods    the  first 

orked  hj  n  dneing  thi  it,,  ihcii 

i,  -i„  .in  •■  an it-  "i  o  by  convi  rtmg 

all  the   bases    into  lime,     I"   the  fnrmei    i  iw   the   ntillini 

ihr  I,  i  inn! »  Sit  '  in- 1   ii«i  -    tin   old  atomic 

wi  i-l.i-        \     W 


Tin-  Colouration*  of  Metals.     Report  by  H.  Burghardt  on 
a  Memoir  submitted  by   Loewenhen  to  the   1ml    - 
Mulhon  e.     Bull.  Soc.  Ind.  Mulhouse,  1891,  6t—  S9. 

I. hi  uiMii  i,/  has  studied,  from  a  decorative  point  of  view, 
the  formation  of  surface-colourations  on  metals  exposed  to 
high  temperatures,  Experiments  were  made  on  iron,  copper, 
and  brers,  articles  composed  of  the  two  latter  being  very 
commonly  surface-coloured  in  thi-  manner.  The  tempera- 
tures at  which  particular  colourations  are  produced,  were 
determined  by  enclosing  samples  of  the  metals  named,  in  a 
jacketed  air-bath,  provided  with  an  arrangement  foi 
regulating  the  Heat,  and  with  a  glass  window  for  enabling 
tin  progress  of  the  oxidation  to  be  observed.  In  the 
case  of  copper  the  colourations  range  from  pale  orange  to 
dark  grey,  in  that  of  brass,  from  yellow-orange  to  green; 
the  temperatures  corresponding  to  these  colourations  are 
not  stated  in  the  original  memoir.  In  the  case  of  steel  the 
time  required  for  the  production  of  a  particular  shade  of 
colour,  is,  within  certain  limits,  inversely  as  the  temperature 
employed  ■.  thus,  to  produce  a  blue  : — 

At  180  there  arc  required  0  days, 

At  -I"         „  .,        80  hours. 

At  290  ..  .,        7    IS  minuti  -. 

M  380 
The  colourations  may  change  to  some  extent  during  the 
cooling  "I   tin-  metal  operated   upon;   moreover, thej  varj 
with  the  composition  of  metallic  alloys,  and  in  thi  - 
steel,  also  the  hardness.    The  author  agrees  with  the  opinion 

thai   the  colour  of  hardened  Bteel    is  by  nan-  asuro 

index  as  to  its  quality. —  B.  1!. 


Physical  Properties  of  some  of  the  Alloys  of  Manganese, 
Copper,  iiml  Aluminium.  Kng.  ami  Mining  .1.  1891, 
July  11.  4  7. 

Tin  German  silver  industry  of  the  United  States  is  one 
amounting  in  value  to  upward  of  >i\  or  eight  millions  of 
dollars  annually.  With  a  view  to  obtain  if  possible  a 
cheaper  and  better  article  than  German  silver.  Alfred  II. 
Cowles  and  the  author  began  some  yean  ago  to  experimi  nf 
«iili  the  alloys  of  copper  and  manganese.  Thej  found  that 
whilst  a  pure  metallic  manganese  could  with  difficulty  be 
reduced  by  the  ordinary  methods,  it  could  be  cheaply 
reduced  in  the  electric  furnace.  Through  a  long  course  of 
experiments  they  have  perfected  a  substitute  for  German 
silvci  which  is  offered  in  the  market  under  the  namool 
r  bronze." 

01  rse,   it  was  mi  new   thing  to  bleach  copper  with 

manganese.     I>r.  IVrex .  the  discover!  i  of  aluminium  bronze, 
was  alsu  the  discoverei  or  im  mganese  brouzo. 

Following  his  written  description  several  other  makers 
have  from  tune  to  time  within  the  pa«t  thirty  years  attempted 
to  produce  a  pure  manganese  bronze,  but  unsuccessfully. 
Some  have  even  attempted  it-  introduction  into  the  German 
silver  trade.     I  tut  thus  far  it  has  been   both  too  expeusive 

tn   manufacture   ami  of  t torrodible   a   nature,  as  then 

made,  in  admit  i  t  n  prolong!  il  use. 

In  order  to  over nc  the  two  prime  difficulties,  that   nf 

casting  and  that  of  corrosion,  the  authors  have  introduced 
a   small    percentage   ol  aluminium  into  the  nlloy,  and  with 
li  m  i  Sect. 

The  successive  Mens  that  have  been  pursued  are  t 
mi  a  li-i  ni  upwards  of  200  distinct  mixtures  of  the  several 
mi  i.i  1 -.ei  i|,  per.  zinc,  tin,  Kail,  aluminium,  iron,  and  manganese, 
ami  the  ineialuiil  siijenn,  with  which  experiments  have  been 
in. ni,-  tn  ascertain  the  tensile  strength,  ductility,  colour,  &c, 
The  most  important  determinations  del  this  list  "t 

experiments  appear  t,,  in-  about  a-  follows  :  Thai  pure  metallic 
manganese  exerts  a  bleaching  effect  upon  copper  mon 
radical  in  its  action  even  than  nickel.  In  other  minis,  we 
found  that  181  pel  cent,  "t  manganese  present  in  copper 
produces  a-  white  a  colour  in  the  resulting  alloy  a-  _'.'i  pet 
cent,  nf  nickel  would,  this  being  the  amount  required  tn 
remove  the  last  trace  ol  red;  thai  upwards  nf  20  or  25 
inesc  max  hi  added  in  copper  without 
reducing  ii~  ductility,  although  ti  doubles  its  tensile  strength 

.in, I  changes  it-  colour;  that  manganese ppcr,  ami  tine 

when  melted  toguthci  ami  | red  into  moulds  behave  vcrj 
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similarly  to  the  most  " yeasty "  German  silver,  producing  an 
iufiot  which  is  a  mass  of  blow-holes,  and  which  swells  up 
above  the  mould  before  cooling;  that  the  alloy  of  mauganese 
ami  copper  by  itself  is  very  easily  oxidised  ;  that  the  addi- 
tion of  lj  per  cent,  of  aluminium  to  manganese  copper 
alloy  converts  it  from  one  of  the  most  refractory  of  metals 
in  the  casting  process  into  a  metal  of  the  most  superior 
casting  qualities,  and  one  whose  non-eorrodibilitv  must  in 
many  instances  be  far  greater  than  either  German  or  nickel 
silver. 

The  "  silver  bronze "  alloy  which  has  been  especially 
designed  for  rod,  sheets,  and  wire  purposes  is  of  the  follow- 
ing composition:  manganese,  18  per  cent.;  aluminium, 
1*20  per  cent.;  silicon,  5  per  cent.;  zinc,  1:1  per  cent.; 
copper,  67 '5  per  cent.  It  has  a  tensile  strength  of  about 
57,000  lb.  on  small  bars  and  20  per  cent,  elongation.  It 
has  been  rolled  into  thin  plate  and  drawn  into  wire  of  0*008 
in  diameter.  Its  electrical  conductivity  appears  to  be 
higher  than  that  of  German  silver,  and  the  hope  is  enter- 
tained that  we  have  in  it  a  material  whose  resistance  will  be 
such  that  it  will  afford  the  electrician  better  and  cheaper 
wire  for  the  rheostat  than  any  other  alloy. 


.-I  Neiv  Process  for  the  Treatment  of  Cobalt  Ore. 
L.  I'elleton.  I.e  Genie  Civil,  18,  1891, '373;  Proc.  [nst. 
Civil  Kng  Abstracts,  105,  iii.  74—76. 

At  the  works  of  the  Maletra  Chemical  Company,  at  Petit 
Qnenlly,  near  Koueu,  a  new  process  for  the  treatment  of 
the  cobaltie  mauganese  ore  from  New  Caledonia  has  been 
successfully  introduced  by  Mr.  Herrensehmidt.  The  com- 
position of  the  ore,  subject  to  variation  in  certain  of  the  less 
valuable  constituents,  averages  : — 

Peroxide  of  manganese 18 '00 

Protoxide  of  cobalt 8"00 

Protoxide  of  nickel 1*25 

Peroxide  of  iron 30*00 

Alumina 5 '00 

Lime  and  magnesia 2*00 

Silica son 

Loss  in  calcination 32*75 

100*00 

The  operations  are  entirely  performed  by  the  wet  way, 
and  the  reagents  used  are  to  a  large  extent  waste  products 
arising  in  the  treatment  of  the  ore.  The  order  of  operation 
i-  as  follows  : — 

1.  Solution   nf  Ore. — The   ore.   which  is  comparatively 

soft,  is  ground  to  a  line  powder  under  edge  rollers,  and  is 
thrown  into  large  pans  containing  a  strong  solution  of 
ferrous  sulphate,  which  is  boiled  by  blowing  steam  through 
it.  This  dissolves  manganese,  cobalt,  and  nickel  as  sul- 
phates, while  the  whole  of  the  iron,  including  that  in  the 
ore,  goes  down  as  basic  ferric  sulphate  together  with  the 
silica  and  alumina  The  action  continues  for  some  hours, 
fresh  ore  being  added  as  required,  until  the  liquor  when 
tested  with  permanganate  is  found  to  be  free  from  dissolved 
iron.  The  contents  of  the  pan  are  then  blown  over  to  a 
settling  tank,  where  the  clear  liquor  is  separated  from  the 
ferruginous  precipitate.  The  latter  is  then  passed  through 
a  filter  process,  dried,  and  calcined,  giving  a  powder  which 
is  sold  as  colcothar. 

The  ferrous  sulphate  employed  in  the  above  operation  is 
prepared  on  the  spot  from  scrap  iron  and  nitre  cake,  or  the 
residue,  consisting  of  sodium  sulphate  and  sulphuric  acid, 
obtained  in  the  manufacture  of  nitric  acid.  This  gives,  in 
addition  to  the  green  vitriol,  sodium  sulphate,  which  salts 
are  separated  by  crystallising  ;  the  latter  may  also  be 
utilised  at  another  stage  of  the  process. 

2.  Precipitation  of  Nickel  and  Cobalt. — The  liquors 
containing  cobalt,  nickel,  and  manganese  sulphates  ara 
transferred  to  stills  made  of  slabs  of  the  lava  from  Volvie, 
in  Auvergne,  and  sodium  sulphide  is  added.  This  precipi- 
tates cobalt  and  nickel  as  sulphides,  with  only  a  small 
proportion  of  manganese,  the  bulk  of  the  latter  metal 
remaining  in  solution  by  reason  of  the  acidity  id'  the  liquor,  j 


The  mixed  sulphides  when  separated  are  treated  with  a 
solution  of  ferric  chloride  which  dissolves  the  manganese, 
giving  a  mixture  of  sulphide  of  nickel  and  cobalt  nearly  free 
from  foreign  matters.  The  manganese  in  the  still  liquors  is 
converted  into  chloride  by  chloride  of  calcium,  and  precipi- 
tated by  lime  to  be  used  in  the  Weldon  process. 

The  sulphide  of  sodium  used  in  this  operation  is  obtained 
by  decomposing  the  sulphate  of  sodium  remaining  from  the 
ferrous  sulphate  with  alkali  waste  in  a  closed  vessel  under 
pressure  ;  the  final  residue  of  this  operation  being  sulphate 
of  calcium. 

3.  <  'uli  illation  of  ( 'obalt  anil  Nickel  Sulphides.  — 
The  precipitate  of  mixed  sulphides,  after  the  removal  of  the 
manganese,  is  subjected  to  a  very  careful  roasting  in  a 
reverberatory  furnace,  which,  if  the  operation  is  succcessful, 
results  in  its  complete  transformation  iuto  sulphates  of  cobalt 
and  nickel  soluble  in  water. 

4.  Separation  of  Cobalt  and  Nickel. — The  product  of 
the  roasting  operation  No.  3,  when  dissolved  in  boiling 
water,  is  treated  with  chloride  of  calcium  to  convert  the 
sulphates  into  chlorides,  after  which  the  liquor  is  divided. 
In  one  portion,  A,  the  metals  are  precipitated  as  hyd rated 
protoxides  with  lime,  and,  after  washing  to  remove  the 
calcium  salts,  the  precipitate  is  diffused  through  water,  and 
subjected  to  the  joint  action  of  a  current  of  chlorine  and  of 
air  under  pressure,  with  the  result  of  forming  peroxides  of 
nickel  and  cobalt.  A  second  portion,  11,  of  the  original 
protochloride  liquor  is  then  added,  and  the  whole  is  energeti- 
cally mixed  by  blowing  it  up  with  steam.  This  has  the 
result  of  reducing  the  peroxide  of  nickel  in  the  A  precipi- 
tate, which  rcdissolves  as  protochloride  with  the  peroxidation 
and  precipitation  of  an  equivalent  proportion  of  cobalt 
from  H,  so  that  only  nickel  remains  in  solution,  while  the 
cobalt  is  entirely  separated.  The  proportion  of  11  is  so 
chosen  that  the  whole  of  the  precipitated  nickel  is  not 
dissolved,  in  order  to  ensure  that  the  liquors  contain  no 
cobalt.  Further  additions  of  the  solution  are  made  in 
graduated  quantities  until  the  cobalt  precipitate  is  com- 
pletely free  from  nickel,  when  it  is  filtered,  dried,  and 
calcined  for  sale.  The  various  liquors  containing  nickel  are 
finally  collected  and  treated  with  lime,  the  protoxide  of 
nickel  precipitated  is  separated  by  a  filter-press,  and  after 
ilrying  and  calcination  is  ready  for  reduction. 

The  chlorine  required  in  the  operation  is  obtained  from  a 
portion  of  the  ore  which  is  used  in  the  stills  with  hydro- 
chloric acid,  in  the  same  way  as  an  ordinary  manganese  ore. 
Cobalt,  nickel,  and  iron  pass  into  solution  at  the  same  time  ; 
the  first  two  metals  are  recovered,  while  the  ferric  chloride 
is  used  in  the  treatment  of  the  mixed  sulphides. 

The  works  as  at  present  arranged  are  equal  to  the  treat- 
ment of  about  150  tons  of  ore  per  mouth,  which  corresponds 
to  a  yield  of  4,500  kilos,  of  cobalt  oxide  and  1,850  kilos, 
of  nickel.  The  former  is  worth  about  25  frs.,  and  the  latter 
3*50  frs.  per  kilog.  The  annual  consumption  of  cobalt  is 
estimated  to  be  above  200  tons,  or  a  value  of  about 
300,000/. 

The  New  Caledonian  cobalt  ore  being  very  bulky  it  has 
been  proposed,  in  order  to  save  freight,  to  convert  it  into 
regulus  at  the  mines.  Experiments  in  this  direction  have 
been  made  at  the  same  works,  running  down  the  ore  with 
silica  anil  iron  pyrites  in  a  water-jacket  blast-furnace,  with 
the  result  of  producing  a  regulus  with  8  per  cent,  of  cobalt, 
in  addition  to  iron  and  sulphur,  and  slags  containing  all  the 
manganese,  and  only  002  per  cent,  of  cobalt.  This  con- 
centrated material  it  is  proposed  to  treat  in  the  same  way  . 
commencing,  however,  with  operation  3,  or  the  calcination 
of  the  mixed  sulphides. 


Cranium  in  the  Black  Hills.     Scient.  American. 

Uranium  has  been  found  in  the  Bald  Mountain  District 
in  the  Black  Hills  in  such  large  quantities  as  to  warrant  the 
prospect  of  early  production  of  uranium  salts,  as  well  as  the 
metal  uranium  in  the  United  States. 

At  present  uranium  mining  is  carried  on  only  in  two 
places  in  the  world,  namely,  at  Annaberg,  Saxony,  and 
Redruth,  Cornwall,  and  the  scarcity  of  the  mineral  has  been 
the  cause  of  its  not  being  used  for  a  very  important  purpose 
— the  manufacture  of  steel. 
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In  Karopc   uranium  ban  only  been  found  in  pocket*  in 

f,,nn  of   pitch-blende,  which   '-   uranoua  and  uranic 

i  in  net  cent,  of  uranous  and  it  p<  t  cent,  of  manic  oxide) 

combined  with  silica,  lead,  iron,  and  manganese;  the  other 

uranium  ores  appea  '•  nnall  quantities  as  not  to  be 

commercially    ralaable.      Mr.    Beinbold,    who    mad.-    an 

iiiun  el  the  different  nrauinm  ore«  at  Bald  Mountain, 

mnd  the  following  minerahi  in  a  depth  of  only  ■  fi  w 

the  r.„k  being  ol  '>"•  arehsi  in  formation  : — 

1,  I 'imiit  (oraniomglimmer)  embedded  in  the  rock  and 

.hi-,  in  greenish  yellow  scales,  the  vein  running 
rertically  and  1"  ing  40  ft  wide  on  the  Burfai  e.  An  analysis 
dhow*  it  to  h  I'ii,.  (u.     As  a  source  lor  uranium 

this  mineral  cannot  be  used,  the  costs  of  concentrating 
being  too  high, 

2.  Pilch  blende.  This  mineral  appears  in  seams,  b 

with  the  above-mentioned  scales.  Prom  all  appearances 
the   rock   contains  large  quai  depths,  the 

conditions  being  analogous  with  those  at  Cornwall,  Its 
composition  i-  U.04,  with  iron,  lea«J,  magnesia,  and 
manganese,  also  silica. 

/  milium   in  An     i  i    ii,i    3    80a    and    urano 
i    ii|,     i   ,i   ii  -I',    ll_.it,  in  large  bodies    of    kidncy- 
«hapi  d  form  ;  and 

I     Trogerit,  8UO 

All  these  ores,  with  the  exception  of  the  lir-t  one  men- 
tioned, may  !"■  converted  into  uranium  salts,  which  are 
commercially  valuable.  The  chloride,  nitrate,  and  sulphate 
..i  uranium  are  used  in  the  manufacture  of  stained  .:1a--. 
producing  a  greenish  yellow  titt,  peculiar  to  them.  They 
are  also  used  in  colourin  n  (black  porcelain),  and 

i me  extent   in  photography.     Germany  and  Fran.',  arc 

the  principal  consumers,  and  lately  the  output  in  Europe 
ii.,-  decreasi  d,  and  the  price  of  uranium  advanced  materially, 
ii-  coal  !ii-ii>:.'  now  in  ili.l-.  a  ponnd.  The  amount  of 
uranium  consumed  in  the  manufacture  of  glass  and 
porcelain  is,  however,  verj  limited. 

riments  anil  tests  which  have  been  made  by  tin- 
great  -inl  and  gun  manufactui  I     ;land  and  Germany 

haw  shown  that  thi  addition  of  ■  small  percentage  of 
uranium  to  steel  increases  it-  elasticity,  and  at  the  same 
hardness,  to  an  extent  thai  makes  it-  use  in  the 
manufacture  ol  ^un-.  armour  plates,  &c,  most  desirable, 
Inn   the  scarcity  of  the  material,  and  especially  the  grt  -at 

difficulty  in   reducing  the  ore  ti tal  makes  the  price  of 

uranium  steel  too  high.  If  the  recent  discoveries  in  the 
Black  Ilili-  prove  as  important  a-  present  indications  ate 
thai  they  will,  it  is  likelj  that  the  metal  can  be  produced 
cheapl)  enough  to  I"  n-<  d  foi  tin-  purpose. 


PATENTS 


In  all  these  cases  the  product  contain-  about  l-.'i  per  cut. 
of  manganese  and  0"03— 0*05  per  cent,  of  sulphur.  The 
sulphideof  manganese  slag  is  mixed  with  lime-tone,  &c., 

ami  -melted  either  alone   OT    in  conjunction  vvith  other    iron 

ores  for  the  production  of  a  manganiferous  iron,  which  is 
again  available  for  u-e  in  this  process.  —  S.  II.  A.  A. 


improvements   in  Fluxes  or  Solutions  for  Coating  Metals 

with     /.mil.      A.    M.   Clark,     I. Ion.     From     W.   (l. 

Ilorgnu,  New  York,   U.S.A.      Eng.   Pat.  12,624,  August 
12.  1890.     Id. 

To  coat  Bheet  iron  with  lead  it  i-  freed  from  scale  l»_v  means 
lit"  hot  dilute  sulphuric  acid,  washed  with  water,  and  trans- 
ferred   tu   a    vat    containing  ■   solution   of    lime   or  other 

alkaline  i wound,  which  serves  to  prevent  oxidation  and 

.-  a  Mux.  The  sheet  iron  i-  then  placed  in  a  dilute 
solution  of  sine  chloride  containing  on  the  average  80  lb, 
■  it'  oxalic  acid  and  10  lb,  of  sodium  sulphite  per  ton  of  iron 
treated  :  these  quantities  depend,  however,  upon  the  quality 
id  tie- metal.  After  this  immersion  the  sheets  are  passed 
through  melted  lead  and  allowed  to  drain.  A  \er_\  ell 
adherent  coating  is  obtained  by  tin-  process. — S.  Ii.  A.  A. 


.I«   Improved  Method  of  Separating  Sulphurfrom    s 
phurous   Pig   Iron.     (i.   Hilgenstock   and   .1.    Massenez, 
Hoerde,  Germany.     Eng   Pat  11,828,  July  19,  1890.    Go*. 

Inns   containing   much    sulphur,  and  more   especiallj   the 
ron  product  d   bj   the  "  Thomas  "  process,  muj 
bi  desulphurised  bj  adding  to  the  bath  of  molten  until  at 
a    high   temporal  intitt    "t    a    mat  pig 

which  becomes  complete!)    liquid  at  that  temperature,  and 

allowing  the  roixtun    to  stand   '"i    tome  ti A  slag  of 

snlphide  ol  d,  ami   it-  separation  inaj 

be  hastened  bj  igitatiug  the  hath.     The  pi.. 

is  best  carried  out  in  without  tuyeres 

in  the  bottom  j  it  i-   heated   before  the   introduction  of  the 
molten  metals,  and  a   number  of  operation!  tned 

— iv,-l\  in  it  before  removing  the  slag. 
I  he  pi  manganese  i-  adi  ant.. 

for  instance,  a  successful  desulphurisation  i-  effeoted  with 

the  following  mixtun  0  i t    ir at 

ii   i  ■  |"  i  cent   of  -ul|ihur  and  0-9  pet  cent  of  man 
ami  |0  tons  of  ifn  with  4*5  per  cent,  of  manganese  and 
nil'.1  i"  i  .  ■  in   of  sulphur ;  (o.)  80  tons  of  iron  with  0*8  per 
cent  of  sulphur  and  0  8  per  cent,  of  ms  I 

on  with  8  pci  ci  nt   ol  manganese  and  0*04  per  cent,  of 
tulphur.  (r.)  20  tons  of  iron  with    I  ■-'  percent  of  sulphur 

■  '  5  per  cent  ami   30  tons  of  iron  with 

It  pei  mil   nil,'   p.r  cent  nt  sulphur. 


Improvements  in  or  connected  with  the  t  'oating  of  Metals 
i>r  Metal  Articles  with  nihil-  Metals  or  Alloys.  \V.  I1. 
Thompson,  Liverpool.  I'* rum  !■'.  .1.  Clamer,  Philadelphia, 
U.S.A.     Eng.  I'at.  7777.  Maj  5,  1891.     Id. 

I'm  inventor  finds  that  articles  nt  iron  <»t  other  metals 
cleaned  previous  tu  plating  with  dilute  sulphuric  acid  are 
I'd  superficial!]  covered  "with  a  deposit  "t  sulphuretted 
hydrogen,"  which  i-  not  removed  by  rinsing  with  water  and 
prevents  a  proper  union  t»t"  the  coating  metal  subsequently 

applied     with     the    article    taken.        Sheet-    of     metal.    \e.. 

treated   b\   the  process  of  Clamer  (U.S.  Pat.  363,593  of 

lSh7)  ill     which     they    ale    made    the    negative    pule    of    Ull 

electric  current  in  a  cyanide  bath,  likewise  have  a  deposit  of 
cyauide  "l  iron  formed  upon  them  which  prevents  (lie 
proper  adhesion  of  the  coating  metal,  liv  the  present 
invention  these  deleterious  deposits  are  removed  b)  simply 
immersing  'lie  plate-  in  a  hath  of  muriatic  acid,  and  subse- 
quent!) m  a  saturated  solution  of  equal  quantities  of  tine 
and  tin  in  the  same  acid. 

Ili"  inventor  prefers  to  u-e  tin-  coating  bath  described  in 
i    S  Pal    js:;, 1177  of  1883,  which  ii  prepared  bj  adding   to 

niie  cwt.  of  molten  lead  about  three  ounee- of  -al  -ammoniac, 

half  an  ounce  of  arsenic,  three  ounce-  of  phosphate  "t  lead 
"i  phosphorus,  ami  half  an  oiine  ■  .i  borax  or  a  similar  tluv. 
A  -mall  proportion  of  the   mixed  chloride-  of  tine  ami  tin 

.l-ii  In     added.—  S.    Ii.   A.    A. 


Improvt  mi  nts  111  the  treatment  of  II  aste  Tinned  Steel  or 
Iron.  B.J,  B.  Mill-.  London.  From  W.  I..  Brockway, 
New  York,  1    >  \.     in-.    Pat.  8111,  May  18,  1891.     Get. 

in  nnniM.  to  tin-  invention  waste  tin  plate,  fruit  can-,  \c. 
are  heated  t"   1,000    F.  in  a   Furnace  in  which  a  reducing 

atmosphere  i-  maintained.      It  i-  elaii I  that  in  about  from 

three  to  seven  minutes  tin-  tin  ami   -older  are  completely 
separated  from  the  iron  ami  fall  to  the  bottom  of  the  fu 
whilst  the  iron  i-  hit  in  such  a  condition  that  after  cleaning, 
eold  rolling,  ami  annealing,  it  i-  suitable  lot  applications  in 
which  n  tough  high-class  iron  plate  or  foil  i-  required. 

—  S.  I!.  A.  A. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  Practical  Aspects  of  Electric  Welding.  F.  A.  C. 
Perrine,  D.Se.  The  Elec.  Eng.,  New  York,  11,  1891, 
600  ;  Proc.  Inst.  Civil  Eng.  Abstracts,  105,  i i» -  8  1—82. 
Thk  first  welder  actually  solil  was  to  the  Roeblings,  and  in 
two  years  it  raaile  370,000  splices  in  telegraph  wire.  This 
machine  has  been  replaced  by  one  large  and  seven  small 
Welders  capable  of  working  up  to  j  in.  copper  (40,000  watts) 
and  during  the  year  they  have  been  set  up,  show  an 
average  of  1,000  welds  per  day.  It  is  used  by  Messrs. 
Seaward  and  Son  for  uniting  Norway  iron  and  Swedish 
steel  for  carriage  work  ;  by  the  Pope  Manufacturing  Com- 
panv  for  bicycle  tires,  the  weld-;  being  finished  in  dies  at  the 
same  heat.  The  Trenton  Iron  Company  are  now  using  it 
for  joining  their  locked-wire  rope,  making,  in  fact,  a  solid 
bar  of  it  for  about  2  in.  at  the  weld.  It  is  also  used  for 
"spinning-rings"  and  steel  axles  up  to  1\  in.  diameter, 
these  standing  the  test  of  bending  to  90  and  back  again. 
The  heaviest  work  is  probably  being  done  at  the  Johnson 
Rail  Company's  works,  and  the  hardest  steel  worked  is  that 
of  baud  saws,  and  by  this  method  even  broken  teeth  are 
being  replaced.  Pipe-welding  and  bending  is  also  being 
practised  by  several  manufacturers  by  these  means,  the 
burrs  being  beaten  down  by  rapid  hammering,  pneumatically 
driven  or  otherwise.  In  the  Charlestown  Navy  Yard  anchor 
chains  up  to  2  in.  are  being  made,  the  links  being  in  halves 
and  the  two  sides  welded  at  the  same  time  and  forged  at  the 
same  heat,  and  electrically  welded  shells  are  manufactured 
to  dimensions  requiring  a  minimum  amount  of  machining. 

The  electric  welding  process  is  rather  a  melting  together 
of  the  two  surfaces  in  contact  than  an  actual  welding; 
hence  cast  metals  are  not  changed  in  their  essential  con- 
stitution at  the  point  of  junction,  but  rolled  or  drawn  metal 
is  practically  reduced  to  its  cast  state,  and  therefore  requires 
further  treatment  on  the  weld  to  bring  it  to  a  satisfactory 
condition.  Tliis  is  especially  noticeable  with  heavy  sections, 
and  the  gradual  change  of  condition  can  be  clearly  perceived 
on  both  sides  of  the  weld.  Special  additions  arc  therefore 
provided  for  reheating  joints  in  such  metals  and  subjecting 
them  to  further  hammering  hot  and  in  special  cases  also 
cold ;  but  even  this  treatment  still  leaves  much  to  be 
desired  where  great  strength  and  pliability  are  required. 
This  caution  applies  especially  to  copper  and  to  the  higher 
carbon  steels  ;  thus,  by  forcing  the  heat,  however  rapidly,  a 
"  burnt  "  steel  can  be  produced  electrically ,  and  points 
rather  to  a  rearrangement  of  molecules  being  the  cause  than 
any  action  of  carbonisation,  especially  as  the  metal  can  be 
restored  by  careful  forging. 


The  Direct  Conversion  of  Heat  into  Electricity.  R.  J 
Giilcher.  Sitzungsber.  der  Akad.  der  Wissensch.  Berlin, 
18,  1891,  98  ;  Proc.  Inst.  Civil  Eng.  105,  i»-  82—84. 
That  electric  currents  can  be  developed  by  the  direct 
application  of  heat  to  the  junction  of  two  different  metals, 
which  is  the  fundamental  principle  of  the  thermopile,  was 
discovered  by  Seebeck  in  the  year  1823.  As  regards  the 
theory  of  the  subject,  Clausius  suggested  in  1880  that  "  by 
the  molecular  motion,  which  is  termed  heat,  electricity  is 
driven  from  one  material  to  the  other;"  and  Kohlrausch's 
theory  of  187S  is  somewhat  similar  in  assuming  that  the 
electric  current  is  in  some  way  connected  with  the  flow  of 
heat,  and  vice  versa.  The  discoveries  of  later  years, 
culminating  in  the  researches  of  Hertz,  prove,  however,  that 
the  electric  current  is  merely  the  result  of  a  certain 
vibratory  motion  of  the  huniniferous  ether,  and  therefore, 
in  accordance  with  the  principles  of  the  conservation  of 
energy,  a  certain  definite  quantity  of  heat  can  be  converted 
into  a  certaiu  deliuite  quantity  of  electricity  without  either 
loss  or  gain  of  energy,  and  it  is  this  meaning  that  is  given 
to  the  subject  of  this  paper,  conversion  by  a  dynamo 
machine  being  termed  "  indirect." 

Proceeding  then  to  calculate  the  absolute  efficiency  of  the 
ordinary  means  of  producing  the  electric  current  by  a 
steam-driven   dynamo,   the    electrical  energy    developed    is 


shown  to  be  ouly  64  per  cent,  of  the  energy  existing  in  the 
coal  burnt  in  the  boiler ;  but  even  this  low  efficiency  is 
18  times  greater  than  the  direct  conversion  of  heat  into 
electricity  as  furnished  by  a  Noe  aud  Clamond  thermo- 
battery,  where  the  efficiency  works  out  at  only  0-35  per  cent, 
of  the  mechanical  equivalent  of  the  gas  burnt.  If  the  high 
efficiency  of  the  dynamo  and  steam-engine  in  themselves,  as 
manufactured  at  the  present  day,  be  considered,  it  is  clear 
that  not  much  greater  results  can  bt  expected  in  that 
direction,  and  the  author  has  for  some  years  been  experi- 
menting in  other  directions,  therefore,  for  the  direct 
conversion  of  heat  into  electricity. 

The  principal  idea  acted  on  at  first  was  the  heating  of  a 
certain  metallic  salt  in  a  platinum  crucible,  which  should 
form  the  positive  pole  of  the  element,  and  a  carbon  rod 
immersed  in  the  molten  substance,  the  negative  pole  ;  this 
substance  would  part  with  its  oxygen  to  the  carbon,  and 
then  be  re-oxidised  by  contact  with  the  air ;  and  with  this 
form  of  apparatus,  a  mixture  of  caustic  soda  and  carbonate 
gave  an  electro-motive  force  varying  between  0*475  and 
0'4  volt,  the"  sodium  blast  "  generated  at  the  carbon  point 
burning  at  the  surface  with  its  characteristic  yellow  flame, 
accompanied  with  slight  explosions.  For  the  similar  potash 
salts  the  electro-motive  force  was  between  0"4  and  0*31  volt, 
the  flame  being  violet  and  the  burning  more  violent,  and 
forming  a  small  display  of  fireworks.  The  adoption  of  lead 
oxide  resulted  in  a  momentary  high  electro-motive  force,  and 
then  a  sudden  collapse  of  the  platinum  crucible,  owing  to 
the  metallic  lead  reduced  falling  to  the  bottom  and  eating 
through  the  platinum.  The  author  was  surprised  also  to 
find  that  at  the  junction  of  the  platinum  connexion  wire  the 
crucible  was  also  severely  pitted,  as  the  current  had  never 
been  short-circuited,  and  he  has  no  valid  explanation  to 
offer  therefor. 

After  these  experiments,  the  results  of  which  did  not 
promise  any  simple  solution  of  the  problem,  the  author  set 
himself  to  improve,  if  possible,  the  thermo-battery,  and  for 
which  purpose  attention  was  directed  to  the  following 
particulars  ; — - 

1.  The  adoption  of  durable  materials. 

2.  That  the  electro-motive  force  and  specific  conductivity 
should  be  as  high  as  possible. 

:t.    Improvements  in  the  form  of  the  element. 

4.  Improvements  in  the  application  of  the  heat,  i.e.,  a 
higher  efficiency  in  the  production  of  the  heat  itself. 

Subsulphide  of  copper,  in  spite  of  its  high  electro-motive 
force,  gave,  on  account  of  its  high  specific  resistance,  a 
weaker  current  than  material-;  which  gave  only  half  its 
electro-motive  force,  and  it  was  also  found  that,  by  a  species 
of  dry  electrolysis,  granules  of  metallic  copper  were  formed 
throughout  the  body  of  the  material,  and  its  use  was 
therefore  discarded.  A  form  of  battery  is  described,  and 
which  was  exhibited  at  the  meeting,  consisting  of  tubes  of 
nickel  and  a  special  antimonial  alloy,  which  was  found  to 
be  very  durable  ;  this  consisted  of  fifty  elements  in  series 
Suited  in  one  casing,  and  gave  an  electro-motive  force  of 
n'5  volts,  and  an  internal  resistance,  when  hot,  of  0'4  ohm, 
with  a  consumption  of  7 \  cubic  feet  of  gas  per  hour,  and  the 
absolute  efficiency  is  1-0M  per  cent.,  or  three  times  that  of 
the  existing  thermo-batteries.  Such  a  battery  is  almost 
exactly  equivalent  to  two  Hunsen  elements,  and  though  it  is 
far  below  the  dynamo  in  efficiency,  still  it  may  be  suitable 
for  various  small  installations  and  for  experimental  work, 
owing  to  complete  absence  of  polarisation,  as  the  electro- 
motive force  does  not  fall  on  short  circuit.  The  durability 
is  enhanced  by  a  regulator  applied  to  the  gas-supply  to 
prevent  any  accidental  overheating. 

The  author  coucludes  by  stating  that  he  hopes  to  exhibit 
at  the  Frankfort  Exhibition  two  cells  which  are  the  outcome 
of  still  later  researches,  and  in  which  the  efficiency  has  been 
raised  to  over  5  per  cent.,  aud  thus  almost  capable  of 
competing- with  the  dynamo.  The  description  of  the  con- 
struction is  withheld  ;  but  it  is  stated  that  one  form  is  capable 
of  continuously  furnishing  current  for  eight  16  candle-power 
lamps  at  a  consumption  of  4  ■  5  lb.  of  coke  per  hour.  This 
success  the  author  hopes  still  further  to  advance,  and  thereby 
exceed  the  efficiency  of  the  dynamo  system  as  a  converter 
of  heat  iuto  electrical  energv. 
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/„., tents  m   thi    Electrolytic   Prod*  Oaut 

Soda,  Cawtlic  Potash,  and  other   Products  from  th,,, 
'     .1.  Richankon,  <  lerkenwcll,  ond  T.  J.  Holland, 

> ILird.  Eng.     Pat.     2296,     February    12,     It°90. 
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Improved   Oompound   ii>r    Electric    Insulating    Purposes. 

W.  Sinclair,  Mull,  and  B.  S.  .1.  Mackay,  Belvedere.     Eng. 

Pat.  12,013,  July  31,  1890.  1..'. 
I  ii  k  insulating  compound  consists  of  sulphur  7  Hi.,  clean 
pipeclay  1'.  lb.,  slate  dust  l '.  lb.,  paraffin  wax  Sox.,  and 
;i  metallic  oxide,  say  thai  of  copper  or  iron,  •'>  lb.  The 
oxide  alters  the  colour,  has  a  slight  cohesive  action,  and 
increases  (he  weigh!  for  commercial  purposes, — K.  T. 


Improved  Electrolyte!  /■•>  Primary  Batteries.     W.  Wright, 

\,„  ^,„k.  I    -   \.     I  ng    l';.i-  B394.  May  ::".  1890.     Brf. 
A  v   .,  h  i  mi  in  In  i  ii  -nil  i-  used  in  combination  with   bichromate 

,   I   sulphuric  acid,  oi   with  other  salts  ,,i   acids 

Such  an  electrolyte  is  said  to  be  powerful  and  cheap. — E.  'I'. 


Improvement!    in    Insulating   Compositions  foi    I- 
/'in/,.,...      \.    N     l-.ii.l,    London.      Eng.    Pat.    11,13°), 
Jul)  17,  1890.     1,1. 

W MIT.-,  Oax,  .-..it. .1,,  ni  other  fibrous  material  i-  coati  'I 

repeatedly   with  linseed  nil   which   has   been   oxidised   by 

heating  foi  some  ii with  litharge  or  other  oxidising  agent 

in  about  8S0  F.,the  whole  being  air-dried  between  eacli 
coating.  Vfter  the  weight  has  been  thus  increased  50  to 
i  cent,  ilu-  mixture  is  ground  up  to  n  homogeneous 
in. i--.  mixed  with,  say,  25  per  cmt.  of  gutta-percha  or 
in. hi  rubber,  again  worked  "p.  and  finally  rolled  into  sheets 
<>r  blocks  "t  convenient  shape.  There  i-  thus  great  economy 
nf  gutta-percha  or  india-rubber.— K.  I 


Improvements    in    I  'ectra    Ifagnetii    Separators    l"i     /•< 
(hi.  /in./  .l/i/n/  from  Slag  and  tht   lihe.     I'.  W.Askham 
.,,„l  vv.  Wilson,  sh.ili,  i.l.     Eng.   Pat.   11,690,  July    26, 

A  ki  hbbb  of  electro  magnets  are  placed,  in  lines  pai 
ili,-  axis,  mi  tin-  outside  "i  ;i  non-magnetic  drum,  fo  thai 
i  through  in',,  ili,'  latter.  Tin-  drum  i- 
inclim  ,1  '.,  the  borixontal,  and  d  mixture  fed  in  at  the  higher 
end  w  *  »i  k  ^  ik  way  in  consequence  to  the  lower  end  when  the 
drum  i-  mint.  ,l.  and  there  falls  mi,,  a  shoot.    In  it-  p 

however,  it  comes  ii ntaol  with  tin-  poles  of  the  magnets, 

mill  the  magnetisable  portion  sticks  t.>  these  poles  and  i- 

carried  nearly  to  the  top  ,,i   Ihc  dram.     \-  each  series  nf 

i-  arrives  at  tin-  position  the  electric  current  is  turned 

,,il   t,,i   :i  short   t by    a   suitable  commutator,  an, I   the 

in, t,  nil  that  was  sticking  to  the  poles  drops  into  a  trough 
supported  a  little  above  the  axis  ,,(  the  dram,  ami  is  carried 
by  a  revolving  worm  to  the  outer  end  of  the  trough,  and  thus 
-■ ,  ,,ii, I  shoot.—  V.    I 


Improi  >  m.  ni*  in  (he  Bfethoda  of  and  Apparatus  /,"'  Use 
in  Recovering  Tin  from  Waste  Tinned  Iron  or  Si,, I. 
W.  Beatson,  Rotherham.  Eng.  Pat.  12,200,  August  5, 
1890.     Hi/. 

I  in -i  improvements  an-  in  tin-  details  of  the  process 
described  in  Eng.  Pat.  11,067  of  1885  (this  . I, initial,  1886, 
198),  Waste  tinplate  i-  stripped  by  exposing  it  to  the 
action  of  an  electric  current  whilst  immersed  in  a  bot 
solution  of  caustic  soda  or  potash.  Tin-  solution  (which 
contains  about  °i  lb.  nf  alkali  per  gallon)  is  held  in  an  iron 
tank  provided  with  a  series  nf  iron  plates  connected  with 
the  cathode  nf  the  circuit,  ami  with  a  series  ,>i  iron  pillars, 
on  which  are  slung  sheet-iron  boxes,  having  two  sides 
constructed  of  wire  gauxe  and  connected  with  the  anode. 
The  scrap  tinplate  is  charged  into  these  boxes,  which  are 
then  immersed  in  the  soda  solution  and  the  current  passed. 
Th.-  tin  i-  deposited  upon  the  iron  plat,--  forming  tin' 
cathode,  and  i-  subsequently  scraped  ,,IT.  pressed  into  Hat 
cakes,  and  purified  by  placing  it  in  a  Btrong  solution  of 
sulphate  or  chloride  of  tin  and electrolytically  rcdepositing  it 
up, ,n  a  revolving  iron  cylinder,  on  which  it  is  condensed  by 
tin  rollers  pressing  on  it. — s.  II.  A.  A. 


Improvements   in  tht  M  oj    Lead  Wire  suitablt 

l  ', ,  trodt  a  ,tinl  oti  / 

urn,!,   ,,(  inch  II  in.    .1.  and  I..  Legay,  Levnllois-Pcrret, 
l  ,; Eng.  Pal.  1 1. '.'I'.'.  Julj  30,  1890.     si/. 

A   -i mi  •>  ol  equidistant  in  two  similui 

in-li    that  tin-  width  ol  '  <■  i-  equal    t"    the 

thickness  of  the  wall  between  entones.   The 

two  rollers  are  then  mounted  so  a-  to  revolve  with  parallel 
nd  with  the  walls  o  et  fitting  into  the  groove* 

of  the  other.  The  rollers  thus  act  as  a  scries  of  circular  shears, 
and  l.a,l  «h.it  i-  out  by  tin ni  into  -trip-  m  wires.  The 
-hapr  nf  such  wire  can  be  altered  by  modifying  th,-  shape  of 

the  ends  of  th.'  walls  and  bottoms  nf  th,'  l* res 

odes   ade  by  twisting  such  wires  or  bv  mnkiug 

raid,--  nf   tin  in   and   supporting  iu   any   suitable   manner. 

Thus  two  cables,  ono  right    and   tl ther  left-handed,  an 

wound  -i,h-  by  side  ovci  two  borixontal  bars  forming  th,'  lop 
a,  .1  bottom  of  tin-  future  plate,  in  a  sort  of  double  thread, 
th..  jiiMapn-ltion  of  thr  opposing  twists  nf  the  two  cables 
'■■  prevent  buckling. —  I     I 


Improvements  in  or  Relating  to  Electrical  Batteries. 
E.  Buffet,  Brussels,  Belgium.  Eng.'  Pat.  18,763, 
August  11.  1890.     i'/. 

Tin  object  of  tin-  iuvention  i-  to  produce  in  the  cell,  oxide 
n\'  /inr  which  ha-  a  higher  marketable  value  than  sine  itself. 
I'm  this  purpose  the  xinc  i-  immersed  in  plain  water  in  the 
p., inn-  pni,  and  a  carbon  electrode  nf  large  surface  is 
placed  in  the  outer  vessel  in  tin-  following  solution  i  sodium 
nitrate  750  grms.,  sulphuric  acid("6u  by  the  acid  poise  ") 
'.  litre,  distilled  water  -'.  litres.  During  action,  oxide  of 
zinc  i-  deposited  a-  a  white  mud  in  tin'  porous  pot.     E.  T. 


Improvement!  in  Secondary  or  Storage  Batteries,  s.  1 '.  ('. 
t  lurrie,  Philadelphia,  is.  A.  Eng.  Pat,  3331,  February  1 1, 
1891,     >.l- 

\  <  ,.\i,  'i  i,,,l  of  brass  ha-  a  shoulder  or  expansion  at  it- 
base  tn  serve  a- a  support  for  a  woven  tube  of  asbestos, 
which  t'r-  over  Buch  shoulder  and  reaches  a  little  beyond 
the  end  nf  the  coned  portion  which  it  encloses,  Fused 
chloride  nf  had  ,,i  nihil  suitable  -ah  is  poured  into  the 
-p..  bi  twecn  the  tube  and  the  cone.  When  cold,  the  latter 
i-  withdrawn,  and  its  place  supplied  by  melted  had.  The 
chloride  is  then  brought  to  tin-  active  state  by  electrolyf 
othi  i  suitable  method.  A-  many  of  these  rod  Id.,'  electrodes 
as  are  required  are  then  mounted  vertically  on  had  connecting 

i -  ai  the  bottom  of  th,'  cell.     the  asbestos  tube  prevents 

ji   in. in  disintegration  or  scaling.^K.  T. 


In  Improved  Method  of  Electro- Plating  Wire.  T.  I.. 
Hemming,  Birmingham.  Eng.  Pat.  5508,  March  31, 
1891.     i,./. 

Two  drums  or  swifts  an-  immersed  in  the  electro-plating 
lank  and  the  wire  around  from  "ii,-  mi  in  the  other.  The 
hank-  ol  win-  make  connection  to  rings  in  tin'  drums,  while 
tin'  run,  nt  i-  led  into  these  rings  by  suitably  supported 
brushes.  The  n  mainder  of  tin-  specification  rclal  -  to 
,|,  tails  ,,f  tin-  bearings  nf  the  drums,  methods  of  driving,  &c. 

—i':.  T, 


Aug.  si,  lsyi.j       THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


707 


Improvements  in  Apparatus  fur  Electrolytic  Decomposition. 
( '.    Kellner,  Vienna,  Austria.     Eng.  Pat.  5547,  March  31, 

1891.     Sd. 

The  apparatus  is  made  like  a  filter-press,  i.e.,  with  a 
number  of  frames  of  suitable  material  separated  by  porous 
diaphragms.  Successive  frames  are  alternately  anode  and 
cathode  cells,  the  anode  cells  having  an  overflow  to  a  channel 
on  one  side  and  the  cathode  cells  to  one  on  the  other.  All 
are  supplied  by  a  common  channel  at  the  bottom  to  which  the 
diaphragms  do  not  reach.  The  electrodes  are  carbon  rods,  so 
mounted  and  connected  electrically  as  to  be  easily  removed 
individually  without  stopping  the  working  of  the  apparatus. 
When  sodium  chloride  is  being  electrolysed,  sodium 
hydroxide  flows  off  into  one  side  channel,  and  chlorine  ami 
chlorinated  liquor  into  the  other. — E.  T. 


Improvements  in  or  Connected   with  Minns  or  Apparatus 
Employed   in    Electrolysis.     K.    A.    I.e   Sueur,   Ottawa, 

Canada,  U.S.A.     Eng.  Pat.  5983,  April  7,  1891.     Sd. 

A  lakce  tank  is  half  filled  with  the  solution  to  be  electrolysed. 
One,  two,  or  more  inverted  cylindrical  pans  are  placed  in  this 
with  one  edge  of  each  raised  so  as  to  tilt  it  from  the 
horizontal.  The  upper  part  of  the  pan  contains  a  large 
positive  electrode  of  gas  carbon  mounted  so  as  to  be  easily 
raised  or  lowered  in  it.  The  mouth  is  covered  with  a 
diaphragm  of  parchment  or  other  suitable  material. 
immediately  below  which  is  the  negative  electrode  of  wire 
gauze.  The  caustic  soda  is  thus  formed  in  the  large  tank, 
the  hydrogen  readily  escapes  from  the  under  surface  of  the 
diaphragm  owing  to  its  inclined  position,  and  chlorine  is 
collected  from  the  top  of  the  pan.  Devices  for  sealing, 
making  the  electrical  connections  so  that  each  pan  can  be 
attended  to  independently  of  each  of  the  others,  attaching 
the  diaphragms,  leading  away  the  gases,  &c,  are  described 
in  a  long  specification  with  many  drawings. — E.  T. 


O:oni:ing    Apparatus.     J.   Guenet,   Paris,  France.     Eng. 
Pat.  IYA74,  April  14,  1891.      6d. 

See  under  XX.,  page  725. 


Improvements  in  and  relating  tn  Voltaic  Cells.   G.  Wester, 
Munich,  Bavaria.     Eng.  Pat.  7168,  April  25,  1891.     i\d. 

A  battert  cell,  resembling  aii  ord, nary  Leclanche,  has  the 
carbon  of  the  latter  replaced  by  copper  in  sulphate  of 
copper,  the  zinc  rod  being  in  sal-ammoniac.  The  porous 
pot  is  specially  prepared  by  dipping  to  one-third  its  height 
into  paraffin  wax  and  then  filling  with  aqueous  solution  of 
ammonia.  This  is  then  poured  out  and  replaced  by  copper 
sulphate,  which  is  in  its  turn  poured  away  and  the  pot 
allowed  to  dry.  In  this  way  a  double  sulphate  of  copper 
and  ammonia  fills  the  pores,  and  being  insoluble  in  either  of 
the  battery  solutions,  prevents  them  from  mixing.  In  one 
particular  case  the  K.M.F.  was  0-812  volt  and  resistance 
4  ohms.— E.  T. 


Improvements    in    Storage    Batteries.     (I.    A.    Washburn, 
Cleveland,  LT.S  A.     Eng.  Pat.  7715,  May  5,  1891.     6d. 

A  LOOSE  lining  of  perforated  lead  is  placed  in  a  containing 
vessel,  the  space  between  the  vessel  and  lining  being  filled 
with  active  material.  Inside  the  lining  is  placed  a  porous 
pot  containing  more  active  material,  connexion  being  made 
to  the  latter  by  perforated  tubular  lead  conductors.  In  the 
centre  of  the  pot  is  a  large  rectangular  lead  tube  ;  when 
the  active  material  expands,  this  tube  alters  in  shape  to 
accommodate  the  expansion  and  thus  preserves  the  porous 
pot.  The  electrolyte  is  placed  in  the  tubular  conductors 
and  in  the  space  between  the  porous  pot  and  the  lead 
lining. — E.  T. 


XII.-FATS,   OILS,   AND  SOAP 
MANUFACTUEE. 

Contributions  to  the  Study  of  the  Theory  of  Bleaching  /»/ 
"Exposure  to  Air.  A.  and  I'.  Buisine.  Compt.  Rend. 
112,  7:iS-74l. 

When  bees'-wax  is  exposed  in  thin  layers  to  the  air  and  to 
direct  sunlight  it  is  quickly  rendered  colourless,  but  in  the 
dark,  in  presence  of  a  free  supply  of  air,  oxygen,  or  ozone, 
no  decolonisation  whatever  is  effected,  even  after  a  lon£ 
time.  In  presence  of  sunlight  oxygen,  and  especially  ozone, 
destroy  the  colour  very  rapidly,  but  the  presence  of  oxygen 
is  not  absolutely  necessary  ;  when  the  wax  is  exposed  to 
sunlight  in  vacuo,  or  in  an  atmosphere  of  carbonic  anhy- 
dride, it  is  bleached,  but  much  more  slowly  than  in  the 
presence  of  air. 

The  composition  of  the  unbleached  wax  differs  consider- 
ably from  that  of  wax  which  has  been  bleached  by  exposure 
to  air  and  sunlight  ;  the  latter  contains  a  slightly  larger 
percentage  of  free  acids,  but  a  large  proportion  of  the 
unsaturated  acids  of  the  oleic  series  and  of  the  unsaturated 
hydrocarbons  in  the  crude  wax  have  disappeared  ;  this  fact 
shows  that  in  the  bleaching  process  not  onhr  does  the 
colouring  matter  surfer  total  combustion,  but  the  unsaturated 
acids  and  the  unsaturated  hydrocarbons  are  converted  into 
saturated  compounds  by  the  fixation  of  oxygen.  This  is 
also  the  case  with  other  fatty  substances  such  as  suet,  ami 
the  reason  why  the  addition  of  1 — 5  per  cent,  of  suet  to 
bees*-wax  causes  decolonisation  to  proceed  more  quickly 
is  because  the  suet,  in  its  oxidation  or  combustion,  aids  the 
destruction  of  the  colouriug  matters;  the  addition  of-  a 
small  quantity  of  other  oxidisable  substances,  such  as 
essence  of  tercbenthene,  also  hastens  the  action,  so  that  it 
would  seem  that  the  destruction  of  the  colouring  matter  is 
due  to  the  formation  of  ozone  by  the  oxidation  of  the  added 
substance. — F.  S.  K. 


Adulteration    and    Analysis    of    Bees'-Wax.     A.    and    P. 
Buisine.    Bull.  Soc.  Chim.  1891,  5,  654— 660. 

See  under  Will.,  page  7'29. 


African  Palm  Oil.     Kew  Gardens  Pull.  .Inly  1891. 

I'm-  Bulletin,  in  an  article  on  the  palm  oil  industry  of  the 
Western  ( loast  of  Africa,  has  the  following  :  — 

Of  all  the  products  of  the  Gold  Coast  the  Eheisguineensis 
is  undoubtedly  the  most  important  to  the  native.  The  fruit 
supplies  him  with  a  favourite  food  and  two  important 
articles  of  commerce ;  with  the  leaf  stalks  he  builds  his 
house  ami  barn  and  thatches  the  u  with  its  leaves,  and  from 
the  stem  lie  extracts  a  pleasant  and  (sometimes)  intoxicating 
drink.  The  tree  prefers  a  moist  soil,  flourishing  in  the 
warm,  damp  valleys,  where  it  grows  in  extensive  forests. 
It  has  never  been  made  the  object  of  systematic  cultivation, 
but.  .is  far  as  can  be  ascertained,  it  begins  to  bear  in  its 
fourth  or  fifth  year,  increasing  till  its  fifteenth,  and  continues 
to  bear  at  least  Co  years.  It  produces  from  four  to  seven 
bunches  of  nuts  every  year.  As  the  "  fatness  "  of  the  nuts 
{i.e.,  the  amount  of  oil  contained  in  the  fibre)  differs  greatly 
according  to  soil,  the  quantity  of  oil  varies  from  three  gallons 
per  year  in  a  moist  soil  to  one  gallon  in  dry.  These  nuts 
have  a  fibrous  covering  which  contains  the  famous  palm 
oil.  Three  varieties  of  the  tree  are  distinguished,  having 
orange,  red,  and  black  r.uts  respectively,  the  first  giving  the 
finest  I'll  but  small  kernels,  and  others  less  oil  but  larger 
nuts.  Win  n  the  bunches  of  nuts  are  ripe  they  are  cut  and 
thrown  into  a  hole  in  the  ground  till  a  sufficient  quantity  is 
collected  to  be  made  into  oil.  During  this  time  the  nuts 
appear  to  undergo  a  small  amount  of  fermentation,  ami  the 
produce  is  "  hard  "  oil,  the  fresh  nuts  giving  " soft "  oil, 
which  fetches  a  better  price  in  the  European  markets.  The 
quality  of  the  "hard"  oil  is  also  deteriorated  by  the  dirt 
w  hich  becomes  mixed  with  the  nuts  while  stored,  to  separate 
which  no  care  is  taken.  When  a  sufficient  quantity  has 
been   collected   the  nuts  are  boiled  till  the  fibre  is  softened; 
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they  are  tli. -ii  heaped  up  in                       -  -I  ■  cially  prepi 
for  the  purpose,  and  beaten  with  -ticks  till  the  fibre  i- 1 

heap  of  nuts  i-  then  covered  with  plantain  leaves  and 
left  for  12  hours,  doring  which  time  great  heal  i-  developed 
and  a  quantity  of  oil  runs  off.  The  note  are  then  washed 
in  hot  water  and  ;  hj  hand. 

II, 1   is  then  boiled   t"  separate  il   from  the  water  taken 

up  in  the  washing. 

This  proo  -  '"  produ 

Rnesl  quality  and  thi  '  'he  nuU  should 

)..  treated  when  just  ripe  :nnl  fresh  gathered  from  the  tree. 
They  should  nol  be  allowed  t"  ferment,  ;i-  this  darkens  the 
colour  "i  the  oil  and  causes  it  to  harden.  The  separation 
of  the   fibre   bj  beating  and  hand  squeezing  i-  slow  and 

.    rery  imp  Its,  and  should  l»    replaced  by 

machinery  in  the  lir-t  stage  and  hydraulic  presses  in  the 

nd.  At  present  quite  25  pel  cent  of  the  oil  is  l"-t. 
tii — t  by  imperfecl  separation  of  the  fibre,  a  large  quantity 
..f  which  is  left  adherent  to  the  nuts,  and  second  by  want 
of  power  in  the  squeezing,  which  fails  lo  extracl  the  whole 
of  the  oil.     Finally,  the  last  boiling  further  darkens  thi 

as  palm  ..il  changes  colour  at rding  t"  temperature. 

fresh  palm  ."I  bai  an  agreeable  smell  (it  has  been  described 
,i-  resembling  that  of  plum  cake),  and  is  of  n  bright  oral 
colour;  but  the  oil  of  amerce,  owing   to  faults  of  manu- 
facture, has  .i  -link   absolute!}    indescribable,   and  every 
shade  of  colour  betw.  yellow  and  black.     In  the 

Western  province  the  quality  is  further  deteriorated  In 
adulteration.  At  Bait  Pond  a  peculiar  tin.-  red  eartl 
used  for  mixing  by  the  middlemen.  In  the  Chama  district 
the  ..il  is  mixed  with  over-ripe  plantains  and  sonr  k;mki. 
Vccra  maj  !.-■  considered  the  dividing  line  of  the  two  sorts, 
the  ..il  made  in  thai  district  and  to  the  eastward  being  soft, 
thai  made  to  the  w<  stward  being  hard.  The  soft  oils  are  in 
general  purer  than  the  bard :  these  being  less  able  to 
incorporate  foreign  Bubstances,  the  adulteration  is  almost 
confined  t"  the  mixture  "I  water.  To  show  the  effect  of 
adulteration  nothing  more  is  necessary  than  to  compare  the 
position  of  Lagos  ..il  (which  is  the  purest  known)  with  that 

oil  on  the  European  market.  When  I. 
nil  sells  tor  22/.  10s.  per  ton,  Accra  "il  (which  includess 
Addah  and  Quittah  sorts)  fetches  19/.  10s.,  and  Suit  Pond 
eluding  Wionebah,  Appam,  and  Chama  sorts)  18/.  only, 
i.r  211  per  cent  less  than  Lagos  sorts.  So  doubl  some  of 
the  superiority  of   Lagos  oil   is  inherent   in  the  article,  but 

having  in  view  theai m  o(  adulteration   in   the  oil   from 

the  l  I,  il   i-  uol   unreasonable  to  expect  that  the 

production  of  a  purer  ..il  and  the  Adoption  ..t  the  Lagos 
"  cold  "  process  "('  manufacture  .1-  distinguished  from  tin- 
Gold  <  oast  "hot"  process)  would  approximate  prices. 
It  i-  impossible  t"  pass  from  tin-  subject  withoul  referring 
t"  the  fluctuations  in  the  price   of  palm  "il  which   have 

irrnl  .luri n^r  the  lasl   few  years.     It   is  the  difficult}  of 

-l«.rt  thai  keeps  the  price  .m  the  Gold  <  oast  at  Buch  a 
height  as  renders  the  present  state  ol  the  markets  in 
Kuropc  unprofitable  to  the  exporter,  although  the  grower 
.i  n  cost  which  would  enable  him  to  sell  it 
Mitl.  profit  al  3d  t"  Id  per  gallon.  Allowing  .'nki  fial-. 
t"  the  ton,  tin  cost  t"  the  exporter  would  be  :</.  IS*,  t"  5/. 
per  ton,  a  liich,  nskage,  shipping,  (tc.,  and 

allowing  If.  per  ton  for  transport  from  the  plantation  to 
beach,   would   enable   bin  it   on   the    European 

market   :it    1  >/  per  ton.     In   view  of  the  increasing  u 

"il"  Im   "il   i mi\    directions,   the 

ink.  face   the  probabil 

th.  in  oil  touching  15/,  t..  I  1/  pet  ton,  and  have 

tin-   right   t..  call   upon  theii    Government  !"    perform   n- 

obvious  duty  bj  | •  1 1 1 ■  i ■  ■  lt  'I"  roads  in  such  n  > lition  i-  to 

ible  tin  in  t"  transport  theii  i 
iitnl   to  prevent   theii  being  driven  from  the 

nnirkit   to  the  ruin  of  tlu  Vftcr  the  manufacture 

"f  tlir  nil  the  nuts  sre  -iill  vnluabli  n   the 

well-known  palm  k.  ilm  oil  there 

-In. nl. I   be  9 }  tons  ■  I  yet  wc  find 

that  the  exports  "i  i  ■  |   tin- 

nil.     I  In'  direct  loss  to  thi  tuous,  and 

the    cxp 
Machines  have  been  invented  by  G  I  others  fi 

purpose  ol  rapidty   breaking  the  nuts,  but  Ihcj 


come  into  general  use  until  it    is  possible  tn  moi 
weights  in  cart-  along  roads  adapted  to  the  purpose,  a-  "ill 
lent    when    it    is    considered    that    under    present 
conditions  four  men  are  required  to  carry,  on  their  heads, 
sufficient   nuts  (2  cwt.)  t.>  produce  36  lb.  of  kernels,  the 

value  "f  which  varies  fr Is.  '.'./.  t"  it.  -til.     1 1  wing  tn  tins 

01.  worth  of  this  one  article  are  annually  wasted. 
The  palm  kernels  are  exported  to  Europe,  where  tin- "il  is 
extracted,  but  this  might  be  done  on  the  coast  if  it  were 
possible  t"  put  nil  mills  mi  the  plantations  or  t"  convey  nuts 
cheaply  t"  central  mills,  and  would  piobably  be  found 
more  remunerative  than  the  exportation  of  the  kernels. 
The  average  yield  of  the  kernels  be  of  their 

n  oil,  the  utilisation  of  the  whole  estimated  crop 
would  produce  t*,700  tons  of  "il  per  annum,  which  at  the 
price  "i  cocoa-nut  oil  (which  it  closely  resembles)  would 
be  worth  t"  the  colony  over  175,000/.  1"  this  must  be 
added  the  value  of  the  cake  after  the  expression  of  the  oil. 
The  brown  or  black  nil  made  by  the  process  now  in  use  in 

thi untry   is   nol    worth   exporting,   n-  it   can   be   only 

slightly  bleached,  and  is  therefore  useless  fur  soap-making. 


PATENTS. 


Improvements  in   the   itanufacturi    of  Soap.     II     Cuffe, 
London.     Eng.  Pat,  10,953,  July  14,  1890.     hi. 

A  ii  vim  neutral  potash  snap  is  obtained  by  the  addition  nf 
■j  per  cent,  of  chloride  "t  potash  and  5  per  cent,  "f 
carnauba  wax  to  Btearate  of  potash.  This  soap  possesses, 
according  to  tin-  patentee,  curative  and  prophylactic  pro- 
perties  for  ^'"ut.  caustic  potash  and  chloride  of  potash 
having  no  injurious  effect  on  the  blood,  but  are  beneficial 
in  neutralising  uric  aeid.  When  ordinary  alkaline  soda 
soap  i-  used  the  caustic  Boda  lei  free  is  absorbed  by  the 
blood,  mi  which  it  1ms  injurious  action.  -  K.  E.  M. 


Plates    for   Oil  and  other   Pretees.      \V.   < '.   Lcechman, 
Colombo,  Ceylon.     Roe.  Pat.  9526,  July  19,  1890.     6</. 

With  a  view  to  introduce  good  drainage  on  the  surface  of 
press  plates  by  eliminating  the  clogging  of  the  presses  and 
the    damage   to   the   cloths,   the    patentee    describes    the 

in  in  the   press  as  shown   in   the  accompanying 

figure,  which  represents  ;i  vertical  Bection  of  n  pari  of  a 
press  fitted  with  plates  according  to  invention. 


a  ^nrxvf 


■' ' ^ 


I'i  mi  -    ROB   Oil     I'm  SSI  - 

VA,  the  plain   press  plates   non   generally    in  use;    BB, 
extra    plates   l'i....\..1   on   "in-   side  :   holes  lead   from  the 

g ves    t"  the   ungrooved  surfaei  .  I  I  .   Bnelj   perforated 

thin  plates;  these  arc  nol  required  for  moderate  pressures 
of  about  half  a  ton  t"  the  square  inch,  bul  nccessar)  for 
hieji  pressures,  when  the  fine  perforations  of  the  thin  plates 
"  tin  .  i.f  the  holes  in  the  grooved  plati  :  IH», 

filler  cloths ;  II.  rings  with  inclined  surfaces,  to  prevent 
the  material  from  spreading  outwards. — K.  E   M. 
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Improvements  in  the  Manufacture  of  Soap.  J.  Baptista, 
Philadelphia,  U.S.A.  Eng.  Pat.  11,360,  July  21, 
1890.     id. 

liv  the  action  of  caustic  soda  solution  on  white  rosin  the 
inventor  obtains  a  jelly,  one  pound  of  which  is  mixed  with 
about  one  gallon  of  cotton-seed  oil,  and  the  mixture  boiled. 
A  suitable  mineral  oil  is  added  in  the  proportion  of  half  a 
gallon  to  one  barrel  and  half  a  pound  of  chloride  of  lime 
dissolved  in  a  little  water  to  every  20  barrels  of  the  soap 
stock  mixture  described  above.  This  mixture  after  well 
boiling  through  is  now  ready  to  be  introduced  into  the 
soup  copper,  where  25 — 35  per  cent,  of  it  is  used  iu  the 
composition  of  the  boiling  soap. — K.  K.  M. 


.-In  Improred  Manufacture  of  Saponifiable  Fatty  Matter 
from  Wool-Fat.  I.  Roos,  Frank  fort-on-Maine,  Germany. 
Eng.  Pat.  12,373,  August  7,  1890.     id. 

Commercial  dark  brown  coloured  wool-fat  is  partially 
saponified  by  alkaline  solutions  and  the  resulting  emulsion 
mixed  with  water.  The  choleaterines,  &c,  separate  fiom 
the  saponified  materials,  which  latter  either  immediately  or 
after  being  repeatedly  subjected  to  the  process  may  be 
decomposed  by  dilute  acids  yielding  a  light  coloured  fatty 
product  suitable  for  the  manufacture  of  soap.  The  ua- 
saponified  cholesterines  thus  separuted  can  be  employed  for 
the  manufacture  of  wax  and  other  purposes. —  K.  E.  II. 


Improvements  in  or  Appertaining  to  the  Production  of 
Odourless  Wool  Grease.  ('.  A.  Feuerlein  and  J.  C. 
Lahusen,  Delmenhorst,  Germany.  Eng.  Pat.  13,634, 
August  30,  1890.     6d. 

The  inventor  substitutes  sulphurous  acid  for  the  mineral 
acids  generally  used  in  the  recovery  of  wool  grease  from  the 
waste  water  from  wool  washing  and  combing  factories.  The 
wool  grease  obtained  from  the  grease  sludge  precipitated  by 
mineral  acids  from  the  soapy  water  has  an  unpleasant  odour 
due  to  sulphuretted  hydrogen  from  the  sulphides  contained 
in  the  wool  yolk.  This  odour  is  avoided  by  the  use  of 
sulphurous  acid  which  converts  the  sulphides  into  sulphites, 
hyposulphites,  and  sulphur.  —  K.  E.  M. 


Improvements  in  the  Manufacture  «/'  Soap  Tablets. 
F.  W.  Ostrom,  Bridgeport,  U.S.A.  Eng.  Pat.  14,339, 
September  11,  1890.     «</. 

The  invention  consists  in  a  device  for  compressing  soap  by 
the  stamping  machine  around  a  suitable  anchor  provided 
with  an  eye  which  extends  outside  the  soap  and  by  which 
the  tablet  may  be  fastened  to  a  cbaiu.  For  details  consult 
drawing  accompanying  specification.  —  K.  E.  M. 


Improvements  in  Soaps  for  Diseases  of  the  Skin.  ('.  1!. 
lllingworth,  Clayton  -  le  -  Moors.  Eng.  Pat.  17,275. 
October  29,  1890."     id. 

Boracic  acid  is  incorporated  into  a  super  fatted  soap 
containing  no  free  alkali  with  a  view  to  combine  cleansing 
and  disinfecting  action  upon  the  skiu. — K.  E.  M. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

The  Composition  and  Manufacture  of  Chromium  Pigments. 
C.  O.  Weber.  Dingl.  Polyt.  J.  279,  139—144,  210—213 
232—235,  and  284—287. 

I.  Pigments  containing  Chromic  Acid. 
FOR  the  preparation  of  lead  chromates,  both  soluble  and 
insoluble  lead  salts  are  employed,  but  while  the  latter  are 
much  cheaper  to  use,  it  is  universally  admitted  that  the  best 
chrome  yellows  are  only  to  be  prepared  from  the  acetate, 
no  other  salt  giving  such  a  large  variety  <  f  shades  as  well  as 
other  desirable  physical  properties.  The  lead  acetate  is 
preferably  made  from  litharge  in  a  lead-lined  hemispherical 
iron  pan  fitted  with  a  steam  pipe  passing  to  the  bottom;  in 
this  is  placed  about  half  the  necessary  amount  of  acetic  acid 
of  30  per  cent,  strength  (6°  B.),  the  pan  being  of  such  a  size, 
that  it  is  about  one-third  filled.  The  liquid  is  then  heated 
to  tie  boiling  point,  and  the  litharge,  which  has  been 
previously  reduced  by  grinding  under  edge-runners  with 
water  to  a  tine  cream,  is  run  iu  through  a  sieve  with  constant 
Stirring.  Steam  isagain  turned  on  for  a  few  minutes,  and 
when  the  liquid  begins  to  boil,  solution  rapidly  takes 
place.  To  convert  this  basic  salt  into  the  neutral  acetate, 
the  remainder  of  the  acid  is  added  gradually  until  a  few 
d;ops  of  the  liquid  no  longer  give  a  precipitate  with  a  5  per 
cent,  solution  of  mercuric  chloride. 

Basic  lead  acetate,  Pb(G,H3<  >,,),,  .  2  Pb(HO)2,  has  been 
recognised  for  a  long  time  as  the  best  source  of  chrome 
oranges,  and  later  experiments  have  shown  that  in  spite  of 
certain  difficulties  in  the  manufacture,  it  is  also  admirably 
adapted  for  the  manufacture  of  other  chromes  varying  in 
shade  from  the  softest  lemon  to  the  deepest  scarlet  ;  in  fact, 
that  neither  in  cost  nor  in  beauty  of  shade  can  it  be  beaten 
h\  anj  other  lead  salt.  It  is  prepared  in  the  previously- 
described  pan,  which  for  this  purpose  should  hold  about 
300  litres,  by  taking  7«  kilos,  of  30  per  cent,  acetic  acid  and 
heating  to  about  90°,  the  admission  of  steam  being  so 
regulated  that  the  temperature  remains  above  70;.  120  kilos, 
of  litharge  are  then  added  in  the  state  of  a  cream  as  in  the 
preparation  of  the  neutral  salt,  a  stiff  brash  being  constantly 
wiii  k,  ,1  about  in  the  sieve  to  hasten  the  process.  When  all 
the  litharge  has  passed  through,  the  sieve  is  washed  out 
with  hut  water,  the  brush  being  used  all  the  time.  The 
success  of  the  operation  depends  largely  on  the  speed  of 
addition  of  the  litharge  and  on  the  fineness  of  the  sieve, 
which  should  not  be  less  than  Xo.  120,  and  great  care  must 
be  taken  that  none  of  the  cream  is  poured  directly  into  the 
acid,  as  iu  this  case,  hard  lumps  are  formed  which  fall  to 
the  bottom  and  escape  the  action.  Thorough  stirring  must 
also  he  kept  up  the  whole  time,  until  the  mass  is  seen  to 
thicken  and  to  change  in  colour  to  a  pure  white;  should  it 
tine  prove  too  thick  for  further  manipulation,  more  hot 
water  is  added,  but  the  addition  of  much  water,  whether  hot 
or  cold,  is  to  be  avoided  as  it  slows  the  action.  When  the 
reaction  is  complete  the  pan  is  covered  with  a  wooden  lid  and 
all. m  .  il  to  stand  12  hours.  It  should  then  form  a  very  hard 
white  mass  in  which  no  lumps  and  unchanged  litharge  are 
vi~ili!<\ 

For  conversion  into  chromate  the  basic  acetate  need  not 
be  dissolved  iu  water,  suspension  being  sufficient,  and  this 
may  be  attained  by  working  it  through  a  tine  sieve  by  the 
aiil  of  a  brush  as  previously  described,  but  seeing  that  the 
amount  of  metallic  lead  which  is  present  in  all  commercial 
litharge  is  apt  to  spoil  the  shade  of  the  chrome,  it  is  better 
to  run  it  through  an  ordinary  paint  mili,  when  the  free  lead 
will  be  found  to  remain  in  the  grooves  of  the  stones,  and 
can  easily  be  removed  at  the  end  of  the  operation.  It  is 
advisable  to  set  up  the  mill  in  such  a  position  that  the  cream 
after  grinding  can  run  direct  into  the  precipitating  tank. 

Tin-  litharge  employed  for  the  manufacture  of  either 
normal  or  basic  acetate  must  be  as  pure  as  possible,  the 
presence  of  small  amounts  of  copper  being  extremely  pre- 
judicial. To  test  for  copper,  10  grms.  of  the  litharge  should 
be  treated  in  a  beaker  with  20  cc.  of  ammonia,  to  which  a  few 
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,|r,,,.  ,-  been  added  ;  after  thorough  stirrim: 

the  whole    i-   allowed  to  test    for  -i\  hours  and    filtei 

I   and  a  few  ■lrn|  - 
,,  10  mide  added,  il 

anything  more  than  a  slight  brown  co  cable,  the 

.,,,',,,  .11   importance  also  is  the 

p lis -i.nl  condition  of  tbi  litharge,  and  in  all  cases  a  lab< 

„„.iit  on  t]  into  tli<-  basic 

•  mo    i-  used  on  the 
large  - 

\ ._ Tim  (  in  mi- 1 1:1     'i    Lead  Chbomates. 

i  .  bromate,  rormed  by  the  decomposition    ol 
l,..„i  ornate,  although  possessing 

when   freshly  precipitated  a  v,  rv  lirilliaut    sulphur- yellow 
.il,  h  emplo  ■  pt  for  the  i 

lead  glass,     ["be  n  ason  of  tlii-  lies  in 

that  during  the  prolonged   washing   necessarj  to  free  il 

iloui   i-  liable  to  alter  to  an  orange  yellow, 

which  will  not  bear  dilution  without   giving  very  unpleasai  i 

and  dirty  shades.    The  exacl   cause  ol   this  change  has  yet 

to  !»■  explained,  but  ii  seems   probable  thai   it  i-  due  i"  a 

Utilisation  of  the  chromate.  It  i-  not  even  possible  to 
pn  venl  it  with  certainty,  but  it  is  advisable  to  »ork  with  at 
lensl  .'•  per  cent,  excess  of  lead,  to  use  the  solutions  as  dilute 
ami  <■••.•]  a-  possible,  and  i"  keep  Btirring  during  and  For 
.inn,,  time  after  the  precipitation,  yellows  of  similar 
chemical  composition  show  verj  differenl   -'  rding 

tn  the  an,,, nut  of   il1  I    lead   present  daring   the 

precipitation,  being  the  more  brilliant   in  colour  tl 
ihe  excess.     If  the  precipitation  takes  place  in  the  pn 
,,t   sufficient  sodium  carbonate  to  neutralise  the  wholi 

U  i  pari  of  the  nascenl  acid,  the  resulting  chrome  shows 
much  less  tendency  to  change.  The  American  "chrome 
yellow  tut  the  production  of  chrome  green,"  a  pigment 
which  owing  to  Ihe  peculiarity  ol  its  Bhade  is  unsaleable  as 
a  yellow,  bul  i-  better  adapted  for  mixing  «itli  Prussian 
blues  ilian  any  other  chrome,  owes  its  non-liability  to  change 
in  the  I".  !   lead   present  during  precipitation  as 

well  as  to  the  neutrality  ol   the  solutions.     In  this  case  the 

absei "I    frei  itta I    bj    adding  one  pai 

crystallised  tartaric  acid  to  ten  of  the  bichromate  in  concen* 

,i  solution,  the  n  a   mixture  of  the  normal 

sail  with  chromium  chrotnatc. 

On  thi  de  the  manufacture  ol   lemon  chromes  "t 

tin-  formula  I'W  !rl  l(  bj  the  action  of  a  large  excess  of  lead 
during  precipitation  with  the  bichromates  heconu  s  impossible 
o  the  great  expense.  Thcj  are  nsnallj  prepared  In 
tin  simultaneous  actiou  of  chromates  on  1  sulphates  mi  the 
l,  a, l -ali-,  tin-  larger  the  proportion  of  sulphate  the  pi 

tin-  shade  of  the  resulting  pigment     These   lemon  chr - 

lid  bj  the  mnnul  i  be  "chemically  pure,"  the 

lead   sulphate    being  regarded   as  an   integral    pan   of  the 

not  a-  an  adulterant.    The  probability  it  thai 

.1,1      a    slllpln. 

chroi  .,ii   precipitation  the 

I'limni.tti-   fiill-  tir-t,  and   thai  on   treutmenl   with   sodium 

thiosulphalc,     I-  a, I     sulpl  rhil     firsl 

i  plj  to  tin-  Ii,  .,i   of  formation  of   the 

hi  that  hi  tin-  sulphate 

,i iHil-l  -mix  In-  expi  cted  it  thi 

amounts  •  The  lead  sulphate 

is  ah  liallj  solubl  pirate,  and  the  shade 

of   the  resulting   el  from    nnj    din 

prc|  f  the    ililli  iii.i    1, n    obi 

•  a i  be  imitated  hs  mi)  ui    lead  chromata  and 

sulphate,    howevei     intimately 
y  llows  are  much    Ii  --  liable  Ii 
washing  than  tl 

•  tin  in  in  • 

Although    i  constitution 

i  I'M  it »,    •    I'bS  I  an-  prepared   1>_\    differenl 

processes  possess  verj  differenl  ,   d  also 

vnrj  other  phj  sical  p 

liatilm  --  and   .  ■ 

differenl  mixings  for  the  production  ol  mil  it 

will  be  found  thai  the  notour  I"  i  I  irki  r  from 

bard  and  liriitU  lump 


get  more  Bocculent  and  -i gy   till  5  is  reached.    The  first 

dso  more  suitable  for  lithography  and  the  preparation 
oloured  papers,  while  the  latter  an.-  best   used  in  oil  as 
paints. 
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The  cause  of  these  differences  evidently  lies  in  the 
diminishing  acidity  <>*'  the  foregoing  formula:,  this  being  one 
of  the  most  important  factors  in  the  manufacture  of 
chromes.  The  nature  of  the  free  acid  is  also  ol 
importance,  and  if  the  lead  acetate  is  replaced  by  the  nitrate 
the  resulting  Bhades  as  well  as  the  other  properties  of  the 
chromes  become  very  different.  Free  nitric  acid  also  causes 
considerable  Bwelling  of  the  chrome,  the  mas-  becoming 
quite  spongy  in  appearance;  and  a-  tliis  swelling  is  in 
ion  tn  the  a  Id  present,  if  ihe  acetate  in 

Table  I.  be  replaced  by  the  nitrate.  1  will  yield  a  very 
bulky  product,  5  being  close  and  heavy.  Many  consumers 
value  tlii-  spongy  appearance  very  highly  ;  it  is  therefore 
often  induced  bj  the  addition  to  one  oi  the  wash-waters  of 
sufficient  acid  to  make  it  contain  about  \'i  per  cent,  of 
UNO 

The  regularity  of  the  chauges  of  Bhade  caused  by  slight 

variations  in   the   composition   of    the    precipitant)!    when 

soluble  lead  -alt-  are  employed  disappears  completely  when 

insoluble  or  only  slightly  soluble  compounds  are  substituted 

for  tin -in,  and  other  substances  have  to  be  added  and  other 

ol    treatment   employed    which   are   incapable  of 

cation.     In  the  manufacture  of  chrome  oranges  the 

ich   smaller,  the  yellowness  or  redness  of 

ih,    shade  beiug  strictly  dependent  on  the  weak  or  sbong 

alkalinity  of  the  liquids.    • 

inn, hi  of  chr e  yellon  with  caustic  or  carbonated 

alkali  they  are  converted  into  oranges,  which  can  be  made 
oi  ;i-  red  a  shade  aa  desired  l>v  the  employment  of  a 
sufficientty  concentrated  Bolution,  the  absolute  amount  of 
alkali  added  nut  having  any  relation  to  the  resulting  colour. 
:  experiments  conducted  by  Ihe  author 
show   iliat    not    more   than    7:t  fia   per  cent,   of   the   lead 

chromate  can  be  converted   into  Ihe  basic  com| ml  in  tliis 

way   without   danger  of  decomposing  it   entirely,  and  the 
has  Ihe  in ther  disadvautagi  i  •  the  lose  "I 

tli..   dissolved   chromic   acid,   a-   the   solutions   cannot    be 
economically  worked  up.     For  the  avoidance  of  this  loss 
methods   are  available,  each  "I   which  possesses  its 
iges,  yielding  an  orange  specially  suitable  for  one 
particular  proci  as.     The  sim|i|i  -i  i-  to  precipitate  a  solution 
of  basic  acctute  "t  lead  with  sodium  chromate,  tin1  propor- 
tion  between   the   numbers   of   molecules  of   litharge  and 
normal  acetate  being  varied  according  to  the  Bhade  required. 
It    tlii-   proportion   i-    1:2,  the  resulting  orange   has   the 
formula   l'i\.,i>n,t  rO<,  being   the  most  basic  il  is  possible 
t..    prepare,    and    therefore    the    deepest    in    colour i   on 
ing  the  litharge  to  its  maximum  (2:2)othei   eom- 
poundt  i',i  ,i  i        [»bi  iin  v.  togethci 

with  free  caustic  soda,  which  has  the  valuable  propi 
causing  the  shade  to  be  verj  deep  and  fiery,  the  decompo- 
sition, however,  must  be  conducted  at  a  lii^li  temperature 
■  avoid  tin-  admixture  of  free  lead  hydrate  which 
would  spoil  tin-  colour.  It  i-  also  possible  to  reduce  the 
proportion  of  the  litharge  below  thai  of  1  : 2,  in  which  Case 
>  am  hi-  oranges  may  be  produced  bai  in;;  shades  intermediate 
lx  im en  the  chrome  yellow  and  chrome  red  :  they,  however, 
more  expensive  to  prepare, inasmuch  as  mm.  acetic 
acid  passes  into  the  bj  | I 
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From  the  lernou  chromes  having  the  general  formula 
1'hCrO,,  PbS04  various  shades  of  chrome  orange  can  he 
prepared  by  the  action  of  caustic  soda  without  loss  of 
chromic  acid,  the  less  sulphate  in  the  original  substance, 
the  yellower  being  the  shade  of  the  resulting  orange.  The 
lead  sulphate  is  probably  decomposed  in  the  following 
manner  : — 

I. 

2  1'bSOj  +  XaX'rO^  =  PbCrO,,  PbSO.,  +  Xa.,S(), 

II. 
PbCr04,  PbSOj  +  2XaII()  =  Ph,(<  )H  ),Cr04  +  Na-jSO., 

Chrome  orange  so  prepared,  though  slightly  more  expen- 
sive than  that  made  as  before  described,  possesses  an 
exceptionally  tine  colour  and  a  high  degree  of  density. 

The  soluble  lead  salts  may  he  replaced  as  a  source  of 
chrome  yellows  by  the  cheaper  insoluble  compounds,  such 
as  white  lead,  basic  chloride,  and  a  No  specially  prepared 
sulphate,  the  ordinary  sulphate  of  commerce  being  usually 
too  impure  for  the  purpose.  The  action  of  the  normal  or 
acid  chromates  on  white  lead  i-  to  produce  yellows  of  such 
a  had  colour  as  to  be  useless,  but  good  results  are  obtained 
by  converting  a  small  quantity  of  it  into  either  acetate  01 
nitrate  by  the  addition  of  the  respective  acid;  on  the 
addition  of  the  precipitating  mixture  the  soluble  portion  is 
attacked  and  part  of  the  original  acid  set  free,  this  action 
proceeding  until  the  whole  of  the  white  lead  is  converted 
into  chromate.  A  portion  of  the  liberated  acid  is  neutralised 
by  the  alkali  of  the  bichromate,  and  in  the  production  of 
pale  yellows  care  must  be  taken  to  add  in  the  first  place 
enough  acid  to  combine  with  the  whole  of  tin-  metal  of  the 
chromate  employed,  lest  the  shade  should  be  injured  by  the 
action  of  the  free  alkali.  The  sulphuric  acid  used  in  the 
precipitation  (cf.  Table  1.)  must  not  be  taken  into  account 
in  this  calculation.  If  the  basic  chloride  of  lead  is  used 
instead  of  white  lead,  the  same  process  is  employed.  Sul- 
phate of  lead  prepared  from  the  basic  acetate  is  admirably 
adapted  for  the  production  of  certain  shades  of  yellow,  but 
it  should  not  be  dried,  but  employed  in  the  form  of  a  paste, 
and  great  care  must  be  taken  to  keep  it  in  excess  during 
the  reaction.  Should  the  shade  of  the  chrome  not  be  dark 
enough,  a  small  addition  of  soda  should  he  made  to  one  of 
the  wash-waters. 

1!. — The  Technology,  of  Chrome  1'ellow 
Manufacture. 

The   following   formula:   for    the    production    of    various 

yellows   are   given    as   embodying   the    considerations   men- 
tioned above  : 

1st.    For  Soluble  Lead  Salts: — 

Kilns. 

Leal  acetate 100 

Potassium  bichromate is 

Sulphuric  acid  (66°  B.) 12 

This  mixture  yields  a  yellow  of  the  formula  PbCr04, 
PbS04.  To  obtain  good  shades  the  amount  of  water 
employed  should  not  he  less  than  1,000  litres,  or  double  as 
much  with  the  nitrate.  In  the  latter  ca-c  it  is  better  to 
neutralise  the  lead  nitrate  and  to  repine  the  acid  by  the 
sulphate  of  an  alkali  or  magnesium,  or  preferably  aluminium  ; 
for  the  neutralisation  of  the  bichromate  the  best  substance 
is  niagnesite.  The  formula  thus  becomes  :  lead  acetate  and 
bichromate  as  before;  magnesite,  G  kilos. ;  and  aluminium 
sulphate,  27  kilos. 

2nd.  The  Basic  Acetate  Method.— Litharge,  76  kilos., 
acetic  acid  (30  per  cent.),  42  ;  bichromate,  21'o;  sulphuric 
acid,  21a;  water,  2,000  to  3,0011  litres.  To  obtain  a  denser 
chrome  It)  kilos,  of  soda  should  be  added  to  the  acetate  and 
5  of  the  sulphuric  acid  replaced  by  It.  of  aluminium  sulphate. 
For  the  production  of  an  orange  chrome  the  following 
Formula  is  given:  Litharge,  76  kilos.;  acetic  acid  (30  per 
cent.),  42;  bichromate,  24  :  Solvay's  soda,  15;  and  caustic 
soda  (1110  per  cent.),  a.  Care  must  be  taken  that  the 
temperature  docs  not  rise  sufficiently  high  to  spoil  the 
shade. 


3rd.  The  White  Lead  Method. — In  this  case  the  white 
lead  must  be  in  the  finest  state  of  subdivision  possible  and 
suspended  in  the  water;  white  bad,  100  kilos. ;  nitric  acid 
(3G  !!.),  12  ;  bicluomate,  13  ;  and  aluminium  sulphate,  10; 
or  nitric  acid  (40°  I!.),  44;  bichromate,  24 ;  sulphate,  20, 
the  latter  giving  the  more  fiery  shade.  For  the  production 
of  an  orange,  white  lead,  100  kilos. ;  nitric  acid  (36°  B.),  18  ; 
bichromate,  28  ;  and  caustic  soda,  S,  the  latter  being  best 
added  to  tile  bichromate  before  precipitation,  and  the  tempe- 
rature kept  between  6.J5  and  7.Y  C. 

I/A.  The  Basic  Chloride  Method. — The  same  proportions 
and  temperature  are  suitable  here  as  in  the  case  of  the 
white  lead. 

5th.  The  Sulphate  Method. — Lead  sulphate,  100  kilos. ; 
bichromate,  21 — 45;  Solvay's  soda,  ,u'7o — llj;  ammonia 
(24  per  cent.),  1 — 2  ;  and  acetic  acid  (30  per  cent.),  5 — 10. 
The  sulphate  in  the  form  of  a  cream  being  gradually  added 
to  the  other  ingredients  after  solution. 

C. — Zinc  Chromates. 

Although  it  is  possible  to  prepare  lead  chromates  having 
shades  varying  imperceptibly  from  the  palest  lemon  to  a 
deep  granite- red,  in  the  ease  of  the  zine  compounds  scarcely 
any  variation  from  the  normal  is  possible,  this  being, 
however,  different  from  anything  obtainable  with  lead. 
Zinc  yellows  fall  considerably  below  the  ordinary  chromes 
in  their  colouring  power,  but  they  arc  faster  in  light  and 
are  less  poisonous.  .More  than  80  per  cent,  of  the  amount 
annually  made  in  Germany  is  \ised  for  the  production  of 
sine  green  by  mixing  with  Prussian  blues,  of  which  sub- 
stance Holland,  Switzerland,  aud  Hungary  arc  the  greatest 
consumers.  The  zinc  yellows  met  with  in  commerce  vary 
in  their  constitution  considerably,  being  usually  acid 
chromates  of  zinc  and  potassium  ;  basic  zinc  chromates 
being  rare.  Ordinary  salts  of  zinc  invariably  contain 
small  amounts  of  iron,  which  must  be  removed  before 
they  are  used  in  the  manufacture  of  colours.  The  simplest 
method  is  to  heat  them  with  the  quantity  of  permanganate 
theoretically  necessary  to  convert  all  the  iron  present  into 
the  ferric  state,  adding  zinc  hydrate,  which  need  not  he 
lire  from  iron  ;  after  thorough  stirring  the  whole  is  allowed 
to  settle  aud  filtered,  when  the  liquid  will  he  fouud  not  to 
contain  a  trace  of  iion.  On  the  addition  of  chromate  to  such 
solutions  a  yellow  precipitate  (ZnCr04)  falls,  but  owing  to  its 
great  solubility  in  the  liquid  this  process  is  valueless.  By 
using  an  excess  of  bichromate  the  zinc  chromate  combines 
with  some  of  the  alkaline  salt,  forming  the  compound 
( /.nt  r(  >|V1I\.:(  r.( )-  which  may  he  washed  without  loss, 
but  on  drying  yields  an  extremely  hard  sandy  powder, 
possessing,  in  spite  of  its  tine  colour,  no  value  as  a  pigment. 
By  neutralising  the  two  solutions  before  precipitating,  a 
much  higher  yield  of  chromate  is  obtained,  but  still  so 
much  chromic  acid  is  lost  as  to  make  the  process  too 
expensive  to  pay  ;  formerly  an  addition  of  calcium  chloride 
was  made  to  the  neutral  solutions  so  as  to  precipitate  some 
of  the  acid  as  calcium  chromate  which  remained  mixed 
with  the  zinc  -alt.  The  best  results,  both  in  regard  to 
yield  and  colour,  arc  obtained  by  adding  to  the  zinc  salt 
sufficient  alkali  to  decompose  one  quarter  of  it,  so  that 
the  chrome  may  have  the  formula  (Zi.Ctt  >,)  . /.nl  > ;  to  the 
bichromate  enough  alkali  should  also  be  added  to  convert 
it  into  the  normal  salt.  It  is  to  be  remarked  that  the 
nature  of  the  metal  combined  with  the  chromic  acid  has 
the  greatest  influence  on  the  shade  of  tin'  zinc  yellow,  so 
much  so  that  in  manufacturing  "  acid  "  zinc  yellow,  the' 
use  of  sodium  bichromate  is  inadmissible.  A  basic  zinc 
yellow  prepared  from  the  sodium  salt  has  a  redder  aud 
more  cloudy  shade  than  one  made  from  the  potassium 
compound,  but  the  difference  is  hardly  noticeable  when 
sodium-potassium  chromate  is  employed. 

Modern  zinc  yellows  are  invariably  prepared  from  acid 
solutions,  and  consist  of  a  double  salt  of  zinc  chromate  and 
potassium  bichromate,  mixed  with  a  varying  amount  of 
unchanged  zinc  oxide,  which  must  not  be  regarded  as  an 
adulteration  of  the  pigment,  as  it-  presence  gnes  the  sub- 
stance "  body."  As  pieviously  stated,  sodium  bichromate 
is  inadmissible,  as  it  docs  not  form  similar  double  salts. 
The  raw  material    is    usually  zinc  oxide,  which   is  met  with 
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in  ■,  purity;  b)   the  addition  of  sulphuric 

-nun 
bichromate    solution     ia    added    and    the    whole    stirred 
.n   hour.      At  th  <)'•• 

rhich   was   previoii'l) 

I 
the   liquid   consisting 

almost   colourli          "                   iportions  ;,  ide, 

:    sulpburi,  -""" 

bichromate,  100      Although   il   i-   hardly  possible  that  am 
I, m1,                                                                   ■    to  soak   ili> 
/in,-  oxide  in  w  .                                    in    the  other  reagents 
addi  'I.  the  sulph                             :  lution  being  add 
taken  that   il"-  solntii 
,11  cold  in, 'I   'In-  stirring   is  continuous  t,.  avoid   the 
pigment    being   deposited    in   a    bard    sand)    form.      / 
yellows    thus    prepared    arc    not    liable   t"   change   daring 
washing  in  a  manner  anulagous  t < ►  the  lead  c pounds. 

||. —  PIGMENTS    CONTAINING    CHROMIUM    OxiDB, 

Chromiu side  alone  is  oi    no  value  as  ;i   pigment,  as 

i,k  I..-  prepared  from  mcrcurous  chromate 
.„    from  ,i  mixture  "i    ammonium   bichromate  ami   picric 

acid,  both  of  which   pr --•  -  an    far  too  expemrit 

il,.-  various  pigments  containing  chromium  oxide  bj  far  il„ 
in  ox)  hydrate  ol  •  hromium  of  the 
formula  I  i  «  »r  ■ » 1 1  ■  li  ■  •  being  absolutely  unchanged  h) 
light  and  being  scarcely  nffected  bj  an)  chemical  action,  is 
much  employed  for  lithography,  bank-note  aud  calico 
printing        The    i  its    manufacture    consists    in 

melting  together  al   a   l"«  red  heal   potassium  bichromutc 
;ll„l     boric     acid,   the  hromium    borate    being 

decomposed  b)   the  action  "t   water   into  tin-  oxybydmte. 
Formerly  the  fusion  was  conducted  in  ordinary  revert* 
furnaces,  bul  now  miifil  mil)  employed,  in  which 

Ibe   temperature   is   n I,   more   i  ilutcd.     Other 

nis  of  ihit  chilis  most!)  contain  chromium  phosphnte, 
the  best,  having  regard  to  the  cosl  as  well  as  the 
being  Pleasy's  green.  This  is  prepared  h)  reducing  a  mixture 
nf  bichromate  and  monocalcium  phosphate  with 
Other  pigments  "I  considerable  technical  interest  nre  ili<- 
chromium  lilico  phnsplntti  -  and  Iheii  double  salts  with  the 
phosphates  "I  the  a  eai  Ihs.     I  udei 

it  i-  possible  i"  prepnrc  ii them  colours  <,t  unsurpi 

ami    purity.      Tli'  \    nre    made   1-v     rcdueing    with 
sugar  a   mixture  "I  bichromate,  silico-phosphoric  acid  and 

in  or  barium  phosphate      B)  the  simple  precipitation 
b)  solul  ions  "I  -il,"  pho«pli 
i.  suits  arc  obtained      I     1 1    I. 


Manganesi  Sulpkidi  as  a  figment.     P.  de  Clermont   and 
H.  Guiot.     Bull.  Soc.  Chim.  1891,5,  180—482. 

I'm  flesh-coloured,  bydrated  manganese  sulphide  which 
i-  obtained  by  the  addition  of  ammoninm  sulphide  i"  a 
solution  of  manganese  chloride,  on  standing,  or  mors 
rapidly  on  boiling  with  water,  changes  colour  t«> 
This  green  sulphide  when  washed  and  dried,  yields  a 
powder  of  the  -am.-  colour,  which  is  also  unstable,  being 
oxidised  by  mere  exposure  i"  air.  It  i-.  however,  rendered 
permanent  by  removing  it-  water  of  hydration,  which  is 
I  by  beating  it  moderately  i.i  a  current  of  hydrogen 
sulphide,  carbon  dioxide,  or  ammonia.  Thus  prepo 
'■i  suitable  for  application  in  paper  staining,  printing,  &c. 

1     H. 


Tht  Oi  I  llrnmarine.   .1    ll.ini/,-.   J.  prakt. Chcm. 

43,  98—  105. 
A  t  the  lime  w  hi  n  *  !mi  lin   anil  finin 

ultramarine,  Ihei 
tu   thr    Royal   l'i  of  Mi  issen,   Kotl    [, 

indi'pendi  ntl)  disroi  rrcd  ,,   mi  Ihod  nf  thai 

In     tli.       spi  \\1|,,M- 

havi    nol    I ,    hill) 

:m   attempt  to   make   .,    lend 

*!»■  —  purj ,i   mixlun    oi    sodium   rilicntc  and  pui 

.in 'I.    afti  i  i  red    that    a 

blue-coloured   MibMunee   wai  proiluced    in    sn 

■  mil,  il     In-    i  X]->  ,  of    ,li- 

covcring   a   suitable    mi  Ihod 

substance,  and    found    llial   I,     rnulil   reguliirl 

fti, in    a    mixlu • 

.  I.i\       Subsequently,  however,  lit    i lilleil  tl 

of    ilii-     mixture    and 
powdered  brimstoi 
The  manufacture  "t  ulli 

■  bul  a-  il"'  qualit)  "'   ''  • 
in    it-   time,  oonsidi 1'  -i 

rise  where,  the   author   gives    a    il,  mni    nf    tbo 

method  of  manufacture  followed  there      I    H 


I   (ion   oj   Metals,  Sails,  Acids,  and  Oxidising  Agents  on 
In,:  W.   Thomson    ami     !•'.    Lewis        Pi 

Manchester  l.ii   ami   Phil.  s,„-.     14,  April  1891. 
also  this  Journal,  iss.",.  710.) 
T nth,,. I  adopted  was   i"  take  a   Hoc  shetl   nf   india- 
rubber  spread  "I,  paper  and  vulcanised  by  tl,,-  cold  process 
with  a  mixl  n  ide  of  sulphur  ami  carbon  bisulphide, 

ami  t"  examine  tin-  action  on  ilii-  of  tin-  various  sub- 
stances :  mi  breaking  tin-  paper  the  fine  sheet  nf  caoutchouc 
was  left  li"'.  so  that  it-  stretching  properties  could  be 
examined. 

,,/  .1/,  tals. — The  various  metals,  whose  action  was 
studied,  were  used  in  the  form  "f  tilings  sprinkled  on  the 
rubber.  Tin-  whole  was  then  kepi  at  a  temperatun 
-  .  for  ten  days.  Copper  was  found  to  have  b)  fat  the 
action.  Platinum,  palladium,  aluminium, 
ami  lead  have  a  very  slight  action,  bul  maguesium,  xinc, 
cadmium,  cobalt,  nickel,  iron,  chrom'tini,  tin,  arsenic, 
antimony,  bismuth,  silver,  ami  gold  havi 

•;/'    Metallic    Salts    and    <'  -  turated 

solutions  were  made  in  water  and  painted  on  -mall  pi 
of  the  rubber,  oi  in  the  case  "i  insoluble  substances  pastes 
were  made  «itli  water  ami  painted  on,  the  whole  being  then 
allowed  to  dry.  Tli'-  heating  was  subsequent!)  oarried  onl 
a-  In  inn-.  The  following  compounds  "l  copper  entirely 
ilastroycd  the  rubber:  Sulphate,  chloride,  nitrate,  fcrro- 
cynnidc,  oxide,  sulphide,  also  arsenic  iodide,  silver  nitrate, 
strontium  chlorate,  vanadium  chloride,  manganese  oxides, 
,ili  chloride.  Tin-  following  had  an  injurious  i-fTi-c-t  ; 
l  .linn-  nitrate,  sodium  nitrate,  uranium  nitrate,  ammo- 
ilium   v. ma, I. it,-.      Tin-  following  Ii  nl  Miv  little  action:— 

I  .  ,<l  chromate,  ferrous  sulphate,  zinc  acetate,  xinc  chloride, 
tin  pi  i  whilst  tli,.  behaviour  of  about  60  salts 
having  no  action  whatever,  was  e-xftuiined. 

Kxceedingl)  -mall  quantities  nl  copper  salts  are  injurious 
*,.  ruhbi '.  nnd  it  \\n-  found  that   wherever  the  cloth  used 

in  making  |i Fed-cloths  contained  even   traces  of  copper, 

il,,-    ,  luallj    huidencd     ami   destro) ,  d. 

With    refcrc n>   tl,'-   use   of    tli.-    various   blacks   the 

authors   point  "in   thai    manganese  oxides  should  tint  he 

-  i,t.  lint   the)  assert  thai   logwood  chrome  blacks 
l„-  used  «itli  iinpunit) , 

Action  of  Acids.     Vcr)  dilute  solutions  of  hydrochloric, 

sulphuric,  chromic,  citric,  or  tartaric  acid  Bre  stated  not  to 

In-  prejudicial,  bul   nitric  ncid  rapidly  attacks  rubber,      \ 

'en, if  sulphuric  acid  containing  aboul  l"  pel  cent,  of 

II  SO,  destro) -  tin  properties  of  the  rubbi  ■ 

l       a    «-/'   Hgdi "  ii  n    l'i  i  rapidly 

:ks  india  rubb  -r,  ami  in   \  ien  "I"  tli.-  facl  ili.it  chromic 

l,. I)  slight  a. -ii.. n.  samples  of  rubber  were  placed  in 

I. .all  acid  and  alkalim  ■>!    hydrogen  peroxide  ; 

month,  Sin-li  treatmeul  has  no  appreciable  injurious 
iirlinn  .— T.  I.,  li. 


\pplicationt    nl'    Gutta-percha.  Ann. 

raphiqucs,  18,  1891,  5,   Proc.  Inst.  Civil  Kug.  1Q6, 

>   n  c  n  v  a-  I., nm I  ami    n-,  ■!,   cspociall)    in  111.    riii 

ia, mi.-  ol   submarine   cables,  i-  a  combination   "i  several 

-iil'-i.n.  i  mi.  i.i-    made   by    tin-  authoi    ami 
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detailed  in  this  paper  were  undertaken  with  the  view  of 
ascertaining  the  influence  possessed  by  each  of  these 
substances  on  the  insulating  power  of  the  gutta-percha. 
The  substances  regarded  as  pure  gutta-percha  is  accom- 
panied by  two  resins —  fluavile  and  albane,  which  exist  in 
varying  proportions  in  the  commercial  product.  The  more 
fibrous  a  gutta-percha  is  the  better  is  its  quality  for  most  of 
the  purposes  for  which  it  is  used.  Its  specific  gravity  is 
greater  than  that  of  water,  but  apparently  less  on  account 
of  the  air  which  is  enclosed.  Pure  gutta-percha  being 
insoluble  in  ether  and  alcohol,  while  the  accompanying 
resins  are  soluble  in  these  liquids,  a  complete  separation  of 
tlie  resins  can  be  effected  by  boiling  the  raw  material  in 
absolute  alcohol.  The  albane  being  soluble  in  boiling 
alcohol  only,  advantage  is  taken  of  this  property  to  separate 
it  from  the  fluavile.  The  mineral  constituents  of  gutta- 
percha being  present  in  very  small  proportion — iu  no  case 
above  1  per  cent. — were  not  specially  considered  in  these 
experiments.  As  the  result  of  a  series  of  tests  it  was  found 
that  the  greater  the  proportion  of  pure  gutta-percha  in  a 
given  sample,  the  less  was  its  insulating  power,  anil  the 
author  therefore  recommends  thai,  in  specifying  the  qualities 
to  be  possessed  by  cables  insulated  with  gutta-percha,  it  is 
advisable  to  fix  a  maximum  as  well  as  a  minimum  of 
insulation. 

Experiments  were  also  made  to  ascertain  the  influence  of 
the  water  contained  in  gutta-percha  on  its  insulating  power. 
It  was  found  that  the  power  of  insulation  diminished  iu 
proportion  to  the  percentage  of  water,  all  other  conditions 
being  similar. 

Thin  sheets  of  gutta-percha  were  exposed  to  air  and 
water  respectively  for  two  months,  after  which  time  it  was 
found  that  the  proportion  of  resins  had  increased  at  the 
expense  of  the  pure  gutta-percha.  When  the  material 
contained  a  large  proportion  of  water  in  the  first  instance 
the  change  took  place  more  rapidly,  and  for  this  reason  the 
author  considers  that  the  percentage  of  water  in  the  gutta- 
percha insulation  of  cables  should  not  exceed  5. 

In  order  to  test  the  influence  of  exposure  to  the  air  on 
the  insulation  of  cables,  a  length  of  1,000  metres  (1,093 
yards)  was  tested  at  intervals  of  one  month,  when  the 
insulation  was  found  to  be  better  and  the  proportion  of 
resins  in  the  gutta  perch'a  greater  than  at  the  date  of  manu- 
facture. It  is  therefore  important  that  cable  tests  should  be 
carried  out  at  a  definite  interval  from  the  date  of  manufacture. 

As  a  result  of  his  experiments,  the  author  recommends 
that,  for  telegraphic  cables  with  gutta-percha  dielectric,  the 
proportion  of  resins  contained  in  the  material  used  should 
be  specified,  and  that  the  proportion  of  mineral  matter 
should  not  exceed  ',  per  cent  ,  and  ol  water  a  per  cent. 
The  insulating  power  of  the  pure  gutta-percha  was  found  to 
be  about  three-quarters  of  that  of  the  commercial  substance 
before  the  separation  of  the  resins. 


PATKNTS. 


.-In    Improvement   in    the   Manufacture   of   Ultramarine. 

It.  W.   ]■:.  Mclvor,    London,     Eng.  l'at.   9200,  June  13, 

1890.  -)</. 
The  inventor  has  found  the  following  proportions  of  raw 
materials  to)  ield excellent  results  :— sodium  sulphide,  42  lb. ; 
sulphur,  20  lb  ;  kaolin  (China  clay),  110  lb.;  soda  (as 
carbonate),  10G  lb. ;  or  caustic  soda, 40  lb.  These  quantities 
yield  about  -J  cwt.  of  ultramarine  blue  The  clay  and  soda 
are  first  roasted  together  at  a  red  heal  SO  as  to  effect  partial 
double  decomposition  ami  the  product  is  ground.  "  Sulphur 
liquor"  i^  then  made  by  dissolving  flowers  of  sulphur  in  a 
solution  of  sulphide  of  sodium  to  saturation.  The  ground 
material  is  then  made  into  a  thick  paste  with  the  sulphur 
liquor,  the  paste  dried  in  an  oven  and  the  dried  mass 
broken  into  small  pieces,  is  roasted  without  access  of  air  in 
a  elosed  earthenware  retort  first  at  250°  to  300°  C.  for  an 
hour,  then  at  a  red  heat  for  eight  hours,  and  finally  just 
below  dull  redness  in  presence  of  a  slow  regulated  current  of 
air.     The  retort  must  be  quite  cold  before  being  opened. 

— E.  G.  C. 


An    Improved    Copying    Ink.      W.    S.    Conrad,  Southsea. 
Eng.  Pat.  10,401,  July  3,  1890.      \d. 

A  saturated  solution  of  a  deliquescent  salt,  preferably 
nitrate  of  ammonium,  is  added  to  a  "  strong,  slowly-drying 
ink,  containing  from  one-fourth  to  one-half  glycerin,  but  made 
without  acids." — E.  G.  C. 


.4  Novel  Manufacture  of  Oil  Paint  in  Sheets,  applicable 
for  Rendering  Fabrics  and  other  Materials  Imperme- 
able to  Moisture,  or  for  Decorative  and  similar  Pur- 
poses. .1.  A.  Maynard,  Paris,  France.  Eng.  Pat.  11,780, 
duly  28,  1890.     6d. 

Unsized  paper,  free  from  blisters,  &c,  is  coated  with  an 
aqueous  solution  of  dextrin.  When  this  coat  is  dry  a  layer 
of  siccative  oil  paint  is  applied:  and  the  sheet  so  obtained 
may  he  used  for  packing  purposes,  to  tender  fabrics 
impermeable  to  water,  &c. — E.  (i.  O. 


.-1  Process  for  Oxidising  and   Drying  Vegetable  Oils  and 
Utilising  the  same  for  the  Manufacture  of  Floor  Cloth 

and    like     Products.     F.     Walton,    London.      Eng.    Pat. 
12,0011,  duly  31,  1890.     -id. 

With  a  view  to  accelerate  the  oxidation  of  drying  oils  the 
inventor  forces  air  through  the  oil  kept  at  about  100?  F. 
under  a  pressure  of  5 — 10  atmospheres.  The  air  and  oil 
are  thoroughly  mixed  by  agitators  and  by  perforated  plate's, 
through  which  latter  the  air  is  forced.  Vapour  of  turpen- 
tine or  other  oxidising  agent  may  also  be  mixed  with  the 
air.  With  the  gradual  solidification  of  the  oil  the  speed  of 
the  agitator  is  reduced  so  that  the  oil  is  ultimately  obtained 
in  a  granular  condition.  To  prevent  ignition  the  oil  is 
cooled  before  being  discharged  into  the  open  air.  If  to  be 
mixed  with  rosins  and  gums  to  form  cement  for  the  manu- 
facture of  linoleum,  &c,  these  substances  should  be  fused 
before  addition  of  the  oil. —  K.  E.  M. 


Hi,  I  indication  "f  ('ertain  Waste  Materials  for  the  Pro- 
duclion  nj  a  New  or  Improved  "  Mineral  White,"  and 
Improvements  in  the  Process  of  Manufacture.  .1.  J. 
I. ee.  Manchester.     Eng.  l'at.  12,085,  August  1,  1890.     4.1*. 

Waste  plaster  of  Paris  moulds  are  scraped,  brushed,  or 
scrubbed,  broken  up  into  small  pieces,  subjected  to  heat  if 
necessary,  and  then  ground  to  fine  powder. — E.  G.  C. 


Improvements  in  tin  Manufacture  of  While  Lead  and  in 
Apparatus  employed  in  such  Manufacture.  V..  V. 
Gardner,  London.     Eng.  Pat.  12,414,  August  8, 1890.   8(/. 

In  this  process  while  lead  is  manufactured  from  the  metal 
by  passing  vapour  of  acetic  or  nitric  acid  mixed  with 
aqueous  vapour,  carbonic  acid,  or  air,  over  sheets  of  lead. 
The  action  is  accelerated,  first  by  maintaining  a  temperature 
of  12a  F.  to  135  F.,  and  secondly  by  an  electric  current. 
This  is  generated  either  by  a  dynamo  or  by  coupling  up  the 
lead  plates  with  tin  or  other  material  electro-negative  to  lead. 
In  this  latter  case  the  moist  vapours  act  as  the  electrolyte. 
The  chamber  in  wdiieh  the  operations  take  place  are  glazed 
and  furnished  with  suitable  shutters,  thus  enabling  the 
progress  of  the  operation  to  be  observed. — V.  C. 


An  Improvement  in  the  Manufacture  of  Blocks  of  India- 
Rubber.     "  Charles  .Mackintosh  and  Company,  Limited," 
and  ,1.  Bagnall,  Manchester.   Eng.  l'at.  12,786,  August  15, 
1890.     6d. 
The    blocks   of   india-rubber   from    which    sheets   are   cut 
ordinarily    contain    included   air  bubbles,  which,  when  the 
sheets  are  cut,  causes  holes  and  perforations,  which  some- 
times   necessitate   the    removal    of    portions    of  the    sheet, 
thereby  causing  much  waste.     This  invention  claims   to  get 
rid  of  the  difficulty  by  exhausting  the  air  from  the  cylinder 
in  which  the  plastic  rubber  is  placed  before  subjecting  it  to 
the  pressure  of  the  hydraulic  ram. — V.  C. 
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Improvement  ■■■  •       ManuJ  ia-  Rubber  Thread. 

rlei    Mack  ■  Limited,"  ami  .1. 

■     12,787,   Augui 
id. 
Tits  improvci  sts  in  the  method  of  preparing  i lie 

which  ill.  tl  the  actual  process  ol 

g  the  -hum  mployc d.     I" 

lal  mi  ihod  ol  forming  the  sh<  cts  the  robber  ia  spn  id 
in  the  phuil  '    naphtha  ..i   rolled  in  a  en 

with  i.r  without  naphtha  Either  process,  or  combination 
of  the  two,  alike  diminishes  the  strength  of  the  robber: 
ami  likewise  fails  to  give  sheets  of  uniform  thinness.     In 

from  a  cylindrical 

d  and  afterwards  wound i 

ids  in  the  ordinary  manni  i 
'  — \ 


I  emenh  relating  to  the  Manufacturt  oj  Carbonati  of 

I..  ii,l    and    In    Apparatus    Hunt,,,        V     K.    Morris, 
London.     Eng.  Pal    15,903,  Oi  ■  10.     lid. 

I.i .mi  ia   n 'In I  to  lii  strips  by  being  i 

ami  then  caused  to  drop  through  boles  or  apertures  in  it  die 
ipr  block  into  n  tank  of  water.  The  shreds  nr  strip--  are 
injected  to  the  action  of  steam,  acetic  acid  and 
carbon  dioxide,  the  last-named  l»ii n^r  produced  by  the 
combustion   of   refined    petroleum  ither  suitable 

hydrocarbon    -  I    G.  ( 


Improved  Preparation  for  Use  at  it  Substitute  for  1 
(hi   in    ihi     Mixing   of  Pigments.     J.   K.  A.   BOkelund, 
Gothenburg,  Sweden.   Eng.  Pat.  5870,  April  G,  1891.    Id. 

'I'm-  preparation  consists  of  a  mixture  of  rosin  oil, 
mineral  oil,  and  methylated  spirit.— 1    G   < 


An    Improved    Liquid    Preparation  for  ih<  Protection  of 
hi   nf  Polished   m    unpolished  Metallic  Surface*, 
and   which    may  also  l>i-  used  as  an  Anti- Fouling  and 
.Inti  i  Composition.      T.     Maxwell,    Glasgow. 

Pat.  6916,  April  li'-',  1891.     I,/. 
following   ingredients   and    proportions   nr.-   used: 
lii  -in,  about  LG  parts  ;  naphtha,  turpentine,  or  li^lii  n 
oil,  nl. ..Hi    16   pari-  :  and   boiled  or  raw  linseed  or  other 
oxidisablc  oil,  about  2  ]  G.  I 


/         Manufacture  and  Production  of  Hydrocarbon  Pro- 
Compositions   '      /    .    /.,,■   Insulating  or  other 
Purposes       -I     ^     Johnson,    l.i.n.l.ui.     From   J.    Weir, 
I'.S.A       I  "i.  Ma»   19,  1891 

I  »i  |...'.  hi  i.  I  in  -  to  the  producti I   a  substance  termed 

"  Litho-i  natural  material  occurring  in  - 

I appi  ara  to  be  n  pofj  mi  i  ic 

■•'I ,  having  the  empiric  formula,  l     II    .     li  is  a  black, 

tough,   llcxil  ad    somewhat   plastic   al   ordinary 

tomppratu  C'oinbi I    with    sulphur    the    compound 

nsulating   purposes]  amalgamated    with   india- 
nil.l.i  i  in    suitable 

sol vi  nl-,  a-  turpei  I  the  material 

i  i. ink-.  I  ill.-  like,  foi 

holdii 

rock  containing 
the  .in  :,  ;l  tonk,  through  wbioh   the 

ilt  ing  out  thi 
hydrocarbon 
through  the   naphl 

whi  n  l.>    tin-  nap]  ■   n  tl,  ii  •_• 

i  volatile  sti  ,       i 

ill  .1.  whii  I.  i.  mains  l»  hind  i  on  I  tins  n  smallq 
of  oxygen,  whii  i. 
tin   |,n 

I 

\    i 


X1V.-TANNING.  LEATHER.  GLUE,  AND 
SIZE. 


Preliminary  Note  on   the  Technical  Analysis  of  Gambier. 
II.  li.  Procter. 

Set  pages  68]  - 


PATENTS. 


Improved  Substitutes  for   Tannin.     S.  'rin.ni,  Cleckheaton. 
Eng.  Pat,  10,706,  Julj   10,  1890.     Id. 

I'm  inventor  substitutes  "in  place  of  thi-  operation  nf 
inserting  tannin"  or  other  article  used  at  present  to  effect 
the  same  purpose,  the  following  operations: — The  hide  is 
treated  in  n  hath  ilum,  I  lb.  ol  salt,  ami 

water,  in  suitable  proportion.  After  drying  and  scouring, 
the  "  raw  hide  "  i-  i  laced  in  a  bath  prepared  from  l  Ih.  of 
dry  albumen,  6  lb.  "I   oil,  and  "  water  as  required,"   for  a 

length  of  li varying  according  to  the  weight  of  the  bide. 

The  hide  i-  then  dried  in  the  usual  way. — !!■  II. 


Improvements  in  the  Treatment  of  Skins  and  Hide*. 
C.  S.  Hull  and  P.  S.  Burns,  Boston,  Mast  ,  1  -  A.  Bog, 
Pat.  B096,  May  12,  1891.     id. 

Tin-    invention   i-   for  the   use  of   the  sulphonic  aeids  of 

naphthalene  (a-  and  &■  mono-  and  disulphontc  acids  i  for  the 

purpose  <>!   neutralising  thealkali  employed  for  unhairiog. 

.a  containing  2  to  5  per  cent,  of  the  acids  iabeat 

employed    and   the   -Kin-   or   hides   are   subjected   to  the 

i  the  acid  solution  for  a  Kntrt  li  of  time  dependent  on 

the   kind   of  -kin   under   treatment.     A-   the  naphthalene 

Butphonic  acids  also  act  as  a   preservative,  the  skins  after 

treatment   are    uol   only    freed   from   alkali,   but    may  be 

considered   "  pickled  "    and    may    be   transported    in   tliis 

tion  and  the  tannin.;  performed  in  another  plan-. 

— H.  II. 


XV.-MANURES.  Etc. 


Humus.     Berthelot  and  G.  Andrf.     Compt.  K. ml.  112, 

'.i -J -J. 

A-   a  preliminary    to   the   investigation   ..f   the   humus  of 

the  -ml  the  authors   huvc  made   researches   in  the   ulmin 

an. I  ulmic  acid  produced  from  Bugar.     The  Recount  ..i   the 

t   experiments  and  of  the  results  form  the 

I  "I  ihc  | m  communication. 

I," i  mi-   ol  cane  -n-'ar  in  aqueous  -..lotion,  boiled  with 

titrated  hydrochloric  ncid,  yielded  after  proloi 

washing  with  boiling  water  236  grins,  of  ulmic  matter.    The 

composition  of  this   matter  varies  with  the  intensity  of  the 

in  "I"  the  hydn  chloric  acid,  but  it  retains  neither  ash  nor 

chlorine,  in  ono  case  it  contained  pi  66'41; H,  4*57; 

02, corresponding  to C    li  ither  sample  the 

ntage  composition  was  (*,  63-91;  II,  I  58;  0,31*51, 

-.ponding   to  t     li   n  ..     In   contact    with   water  tlii- 

substancc  bch  m  -  like  a  colloid,  swelling  up  and  ultimately 

.    i  ..ii-.      In  contact  with  alkali-,  potash,  i 

when  i  mi.  null    dilute  it  undi 

hydrolysis,  takea  up  alkali  from  the  watet  fortniug  insoluble 

which   offer  great   resistance  t..  the  action  of  water, 

more  especially  in  i  In-  cold,  but  are  nevertheless  gradually 

dissoci I  h)    n      Dilute   hydrochloric   ••!   sulphuric  acid 
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decomposes  them  immediately  anil  yields  the  acid,  which 
becomes  more  hydrated  the  longer  the  contact  with  the 
alkali  has  been,  ultimately  becoming  soluble  in  a  manner 
similar  to  levulic  and  suchlike  acids.  With  dilute  ammonia 
(3'3  percent.")  in  the  cold,  or  very  dilate  (0-33  per  cent.) 
at  Ion  in  sealed  tubes,  the  ulmie  matter  absorbs  about 
4  molecules  of  ammonia  producing  a  gelatinous  insoluble 
matter,  which  loses  ammonia  during  the  washing  and  drying 
operations,  but  yet  after  boiling  with  water  and  magnesia 
retains  a  proportion  corresponding  with  the  composition 
(_'r.,ll.,iXO.,6  which  would  be  that  of  an  amido  acid  formed 
from  two  molecules  of  the  ulmie  matter.  A  larger  quantity 
of  nitrogen  is  absorbed  from  the  3-3  per  cent,  ammonia  in 
sealed  tubes  at  100J. 

The  potassium  compounds  serve  for  an  example  of  the 
action  of  alkalis,  when  the  ulmie  matter  is  exposed  for  four 
days  in  excess  of  dilute  potash,  an  insoluble  compound  of 
the  composition  C36HI3K3OunAq  is  obtained,  which  after 
prolonged  washing  with  cold  water  yields  a  soluble  basic 
compound  of  the  approximate  composition  C36H10K6Oi4, 
mAq  and  an  insoluble  compound  C3r>H,:,K<  )u  (apparently 
identical  with  Malaguti's  ulmine,  he  overlooked  the  potash) 
which  is  scarcely  attacked  by  carbonic  anhydride  in  the  cold 
but  is  decomposed  at  once  by  hydrochloric  acid,  yielding  the 
acid  <':i,iH|i011.  The  original  ulmie  matter  is,  however, 
capable  of  decomposing,  to  a  very  small  extent,  a  solution  of 
potassium  chloride  with  the  liberation  of  hydrochloric 
acid. 

From  these  results  the  authors  are  inclined  to  regard  the 
ulmie  matter  obtained  by  the  action  of  hydrochloric  acid  on 
sugar  as  a  condensed  anhydride  or  a  mixture  of  several 
anhydrides  derived  from  certain  acids  resulting  from  the 
transformation  of  the  sugar. — 1).  A.  L. 


Treatment  of  Vines  attacked  by  Phylloxera  with  ( 'avium 
Disulphide  mixed  with  Vase/in.  P.  Cazeneuve.  Compt. 
Rend.  H2,  1)71 — 974. 

Tut:  introduction  of  American  plants  to  replace  those 
destroyed  by  parasites  in  French  vineyards  has  not  arrested 
the  use  of  insecticides  for  the  protection  of  French  vines  still 
attacked  by  Phylloxera,  and  for  this  purpose  carbon 
bisulphide  (either  pure  or  dissolved  in  water),  sulpho- 
cafbonates,  and  submersion  continue  to  be  employed  with 
more  or  less  success,  the  carbon  bisulphide  is  by  far  the 
more  efficient,  but  is  too  volatile  and  does  not  diffuse  with 
sufficient  rapidity.  When,  however,  it  is  mixed  with 
vaselin,  its  volatility  is  reduced  and  its  diffusihility  is 
increased,  the  former  proving  advantageous  .in  light  and 
calcareous  soils  the  latter  in  heavy  soils,  iu  accordance  with 
theoretical  considerations.  The  vaselined  sulphide  is  applied 
iu  the  same  way  as  the  ordinary  sulphide,  depositing  some 
at  the  foot  of  the  vine  stock  and  spreading  the  rest  over  the 
surface;  this  treatment  is  found  to  be  effectual,  with  it 
Phylloxera  is  no  longer  Keen  iu  the  roots,  vegetation  is 
luxuriant,  and  numerous  new  rootlets  indicate  a  decisive 
increase  in  vitality  ;  the  manuring  on  a  test  tract  of  land 
had  not  been  altered  for  six  years,  therefore  the  improvement 
was  solely  due  to  the  insecticide. — D.  A.  L. 


Nitrogenous  Constituents  of  Soils.     Berthelot   and   Andre. 
Bull.  Soc.  Chim.  1891,  5,  643—646. 

It  has  been  previously  established  (Ann.  Chim.  Phys.  9, 
289),  that  ordinary  soil  contains  no  appreciable  quantity  of 
free  ammonia  or  ammonium  salts,  but  amido-compounds, 
the  slow  decomposition  of  which  by  acids  and  by  alkalis, 
and  even  by  pure  water  at  the  ordinary  temperature,  gives 
rise  to  the  ammonia  found  on  analysis;  this  same  decom- 
position brought  :ibout  by  water  and  by  carbonates  of  the 
alkalis  and  alkaline  earths,  gives  rise  also  to  the  ammonia, 
which  is  emitted  by  soila  at  the  ordinary  temperature  aud 
diffused  into  the  atmosphere. 

The  amido-compounds  which  thus  undergo  decomposition 
are  either  true  amides,  or  compounds,  derived   from  iixed  or 


volatile  nitrogenous  bases,  some  of  which  are  soluble,  some 
insoluble  in  water;  the  decomposition  of  these  insoluble 
nitrogenous  compounds  by  acids  or  by  alkalis  max  give 
either  soluble  or  insoluble  products. 

Quantitative  experiments  on  the  decomposition  of  the 
amido-compounds  present  in  soils,  under  the  influence  of 
potash  anil  hydrochloric  acid,  lead  to  the  conclusion  that 
those  amido-compounds  which  are  decomposed  by  cold 
concentrated  potash,  li3loug  to  two  distinct  groups,  which 
are  acted  on  at  very  different  rates.  It  has  also  been  found 
that  the  insoluble  amido-compounds  are  decomposed  by 
dilute  acids  even  more  quickly  than  by  dilute  alkalis.  By 
the  prolonged  action  of  dilute  alkalis  the  proportion  of 
nitrogenous  compounds  insoluble  in  potash  is  increased,  hut 
at  the  same  time  the  percentage  of  nitrogen  which  they 
contain  is  diminished.  The  action  of  alkalis  at  100°  and 
continued  for  26  hours,  renders  soluble  93-6  per  cent,  of 
the  organic  nitrogen  originally  present  in  the  soil  ;  under 
the  successive  influence  of  alkalis  and  acids  95 ■  5  per  cent. 
of  the  organic  nitrogen  is  rendered  soluble. 

These  results  iudicate  in  what  manner  the  insoluble 
nitrogen  of  the  humic  constituents  of  the  soil  may  be 
gradually  rendered  available,  the  action  of  the  weak  acids 
and  alkalis  present  iu  the  soil  being  similar  to  that  of 
the  more  energetic  reagents  employed  in  these  experiments, 
but  requiring,  naturally,  a  longer  time  to  produce  an  equal 
effect.— F.  S.  K. 


Disposal  and   Utilisation  of  Fsxcal  Matters.     Li.    Keticn. 
Zcits.  f .  angew.  Chem.  Ib9l,  294—295. 

See  under  XVIII.  It.,  paye  72  I . 


Nitrification.      Tart    IV.     li.    Warrington.      Free.    Chem. 
.Soc.  1891  [98],  92—91. 

Tin    first  section  of  the  paper  describes  early  experiments, 

made  in  1S7S —  SI.  showing  the  existence  of  an  agent 
producing  only  nitrites,  and  the  means  of  separating  it 
from  soil.  It  was  at  first  thought  that  the  age  of  the 
culture  was  the  factor  which  detel  milled  the  loss  of  the 
power  of  producing  nitrates,  but  this  idea  was  negatived  by 
subsequent  experiments.  Successive  cultivation  in  ammo- 
niacal  solutions,  made  permanently  alkaline  with  disodium 
carbonate,  was  found  to  be  a  certain  method  of  obtaining 
a  purely  nitrous  agent.  Pasture  soil  yielded  the  nitrous 
agent  more  readily  thau  arable  soil. 

The  isolation  and  properties  of  the  nitrous  organism  are 
next  described.  The  gelatinous  matter  which  appears 
under  certain  conditions  at  the  bottom  of  the  old  cultures 
was  in  1883  examined  microscopically,  aid  found  to  consist 
of  circular  corpuscles  imbedded  in  a  zoogleea.  In  1886 
this  jelly  was  spread  on  gelatine,  but  it  yielded  no  nitrifying 
organism.  In  1889  a  systematic  attempt  at  the  isolation 
of  the  organism  commenced.  Successive  cultivations  were 
made  in  an  ammonium  carbonate  solution,  supplied  with 
phosphates,  &c,  but  containing  no  organic  matter.  A 
seiic*  "I  transparent  cultures  was  obtained,  containing  onlv 
nitrites.  These  cultures  were  spread  on  gelatine  and  Agar- 
agar,  the  composition  of  the  jelly  being  made  to  correspond, 
as  far  as  possible,  with  that  of  a  nitriflable  solution.  The 
later  cultures  yielded  on  gelatine  one  organism  only,  a  short 
bacillus.  This  and  all  the  other  organisms  obtained  by 
cultivation  on  gelatine  from  nitrified  solutions  were  seeded 
into  both  liquid  and  solid  media  susceptible  of  nitrification, 
but  without  result.  Microscopical  examination  of  the 
nitrified  solutions  showed  that  cocci  were  abundantly 
present,  but  these  never  appeared  on  the  gelatine  cultures. 

The  fust  attempts  to  separate  the  nitrous  organism  by  the 
dilution  method  failed.  By  substitu  ing  an  ammonium 
chloride  solution  with  calcium  carbonate  for  the  ammonium 
carbonate,  success  was  attained  in  October  189C,  three 
uitrilied  cultures  seeded  with  dilutions  of  1  :  10,000, 
1  :  100,000,  and  1  :  1,000,000  giving  no  growth  on  gelatine. 


no 
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The  nitrons  organism  thus  i  ammonia  to 

nitron*  acid   and   hat  '   on  nitrites.     It 

.1    ;,,   ioIui  ine,   milk,  mine, 

.    own  in  Moth  containing  calcium  nitrate,  it  i 

to  nitrite.     It  produces  no  turbid. i\ 
.-.    when  grown   in  broth  or  in  any  of  tin 
other  rotation*  named. 

,,-,„   requ  inic   matter  fur  its 

nulrition;  it   i«  apparently  capahli    •■»   assimilating  carl 
from  :  '  rl"'r  calciun 

tlj     favours    nitrifies* 

neutral    no  hinders    Qitriueal 

,n  is  assimilated  from  carbonates  has 

by     W gradsky.     The    energy    thai    is 

,,.,!  for  ,|„  trbonate  is  apparently 

.i„..l    bj    the   oxidation   of  ammonia   on   nitrogenous 

■25   ^i"i.   per  I  I 
•Mm   when   only    the   nitrous   organism   is 

nt. 

The  nitrons  <>r'_':iiii-ni  occurs  as  nearly  circular  corpuscles, 
varying  from  minute  points  up  t<,  nearly   l-0/i  in  diametei  ; 

these  circular  •■ij  inismi  stain  deeply.     It    al «urs  as 

oval  cocci,  the  length  frequently  exceeding  I/O  m.  the  ends 
:  ,]l\  more  or  less  tin"1 
The  remainderof  the  paper  deals  with  the  nitric  organism, 
ills  obtained  in    if--"    81  revealed   thi  i  ol  an 

aism  which  em  rgi  licallj  convert!  d  nitriti  •  i niti 

Imi   was  apparently  unable  t<>  oxidise  ammonia.     In 
;il„l     1890    attempts   were    made   t"    separate    the   active 
1,1-m  from  the  1881  cultures  by  growths  on  gelatine  and 
potato)  no  organisms   thus    separated   bad    any 

power  of  oxidising  either  ammonia  "r    nitrites,     !!■ 
results   show   thai   the   nitric  organism   develops   freely    in 
,in,'  rolutiona  containing  potassium  nitrite,  phospba 

ally  if  supcrcnrl ates  are  present.    Mono-sodium 

,i,,i,.  i      I  grms.  pet    litre,  exerted  n   very    favours 

mil, i  i 6  grms.  u   retarding   influence.     Di-sodium  car 

Donate  greatly  hinders  ii-  acl 

The  nitric  organism  produces  neither  nitrites  nor  nitrates 
in  ammoniacal  solutions,  even  when  carbonic  acid,  or 
mono-sodium  cai  calcium  acetate  is  supplied.     In 

tin-  absence  of  ammonia  ii  euet 

on,,  nitrati  ammonia    is   apparently  a 

to  its  action. 

\n  attempt  to  isolate  the  nitric  organism  by  the  dilution 
method  failed,  but  apparently  only  one  other  organism  (a 
stout  bacillus  growing  on  gelatine)  was  prt  si  nl  in  some  of 
il„.  cullttr  ni  'I  pn  p  [rations  from  tin  - 

cultures  contained   an   abundance  of   the   minute  circular 
inisms  obsi  1 1 1  il  in  pure  cultures  of  the  nitrous  organism  ; 
ii,,  form  ol  til--  i«"  organisms  i-  thus  apparently  similar. 

The  nitrification   performed   l,\    soil  thus  appears  to  lu- 
ll,, nisms,  one  of  which  oxidises  ammonia 
to  nitrite,  while  the  other  oxidises   nitrite  to  niti 
tir-t  ■■  ,l    from    the   second    by 
-  m  solution  ol  ammonium  carbonate, 
ibablj  i    si  paratcd    as   easily    from  t  In- 
tir-t   by  in   solution   "i    potassium 
nitrite  i  ontainii 
The  i  rographs,  showing 
,, it-Mi  as  developed  in  ammoniacal  solutions, 
milk .   and   broth)    and   tbi  im   grown   in  a 
solutioi 


XVI.-SUGAR.  STARCH,   GUM,  Etc. 

Report  l"  the  United  States  Internal  Revenue  Department 
a,  /„  //,,  Standards  and  Methods  for  the  Poiarimetrie 
Estimation  "t  Sugars.  C,  A.  Crampton,  II.  \V.  Wiley, 
and  o.  II.  Tittmann. 


The  Use  of  Phenylhydrazine  for  the  Detection  of  Sugars, 
Maqui   i  I  on  pi    Bend   112,  799   -802. 

Si  i  undi  r  Will.,  page  727 ■ 


Derivatives  of  Xglose.    <■.    Bertrand.     Hull.  Soc.  (Mm. 
i.  5,  554  -567, 

I'm  author  prepares  xylose  in  the  following  manner  :  —  t  hit 
straw  is  tir-t  macerated  twice  with  lukewarm  water,  then 
boiled  for  sour-  hour-  with  10  times  it-  weigh)  of  water 
containing  1  or  'j  per  cent,  of  Bulphuric  acid  and  ultimately 
pressed.  The  liquor  obtained  from  the  las)  operation  after 
separation  ol  the  sulphuric  acid  with  baryta  is  kept  slightly 
acid,  and  is  concentrated  on  ;i  water-bath  :  it  is  then  extracted 
with  alcohol,  and  on  evaporating  the  alcohol  from  the 
extract  ;i  yellow  syrup  is  left,  which  sets  to  a  -olid  mass 
within  18  hours,  after  crystallisation  has  been  Btarted  with 
a  crystal  of  xylose,  The  mass  is  dried  and  is  purified  by 
crystallisation  from  95  per  cent  alcohol,  the  yields  vary- 
ing with  the  original  material  employed;  thus  wheat  straw 
yielded  2  per  cent  whilst  oat  straw  gave  i  per  cent,  of 
xylose.  This  glucose  is  derived  from  the  matter  incrusting 
the   walls   of  cells  and  serving   to  consolidate  them.      By 

ting  \\  In-,-  \\  iili  Bodium  amalgam  in  an  alkaline  medium 

a  syrup  is  obtained,  whicl agitation  with  1  partof50pex 

cent,  sulphuric  acid  and  l  pari  of  benzoic  aldehyde,  yields 
a  precipitate,  and  the  latter,  after  washing  with  water  and 
alcohol  and  dissolving  in  boiling  methyl  alcohol  is  deposited 

in  white  gelatii -   flocks,  they  lose  benzoic  aldehydeon 

drying,  bul  give  analytical  numbei  mating  to  xylose 

i    n  '  l  i  <  II  r,  II  ,i  .      This    substance 

mblcsthc  corresponding  sorb  I  l   in  its  lUotro 

pisms,  its  solubilities  and  its  behaviour  with  reagents  and 
by  decomposition  with  dilute  sulphuric  acid  \ i>lii<  xylite 
whiob  has  nol  been  crystallised.  It  i-.  however,  slightly 
de  ttrogj  rate,  a  10  per  cent,  solution  giving  [o]„  -  0  50*  al 
12°,  and  when  nearly  <lrir,l  in  a  vacuum  and  heated  with 
excess  of  acetic  auhydride  in  presence  of  fused  imc 
chloride  >i   yields  a  penta-ncetate,  but  it  could  not  be  made 

i"  ,• Mm    «iili  ethylic   aldehyde.      Xylose  forms  double 

-;,li-  wiin  cadmium  chloridcor  bromide,   l  part  of   xylose 
dissolved  in  .'>  parts  of    water  is  agitated   with   l    pari 
bromine   until   the   latter   i-  dissolved)  after  24  hours  the 

ess  of  bromine  is  boiled  oir,  the  liquid  saturated  with 
,'n, I  iniii in  carbonate,  Altered  and  mixed  with  au  equal  volume 
,,t  alcohol,  an  abundant  crystalline  pn  cadmium 

xylonobromide  ii  II'1,  1. 1  CdBi  ■  2  H,()  immediately 
i  ii  in-       I  o  x}  lonochloride,  w  hich 

also   crystallises   with   'J   mols.  II.it,  iM-  liydrobromic 
formed  in  the  above  operation  is  estimated  and  removed  by 

means  of  had  carl .it,-,  an   impure   solution  of   xylonic 

remains,  which  is  saturated  with  cadmium  carbot 
i  illinium  chloride  is  added  and  the  treatment  continued  as 
in  the  case  of  the  xylonobromide.  This  reaction  of  xylose 
e,  inasmuch  as  these  salts  may  bcobtained 
with  n  few  milligrammes  of  the  Btigar,  and  il  moreover  Berves 
to  distinguish  xylose  from  arabinosc  another  point  of  differ- 
between  these  two  sugars,  being  the  non  formation  of 
a  !„  nzoic  acetal  in  the  casi  ol  the  latti  r  sugar. — D.  A.  I.. 
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XVII.-BREWING,  WINES.  SPIRITS,  Etc. 

On  the  Fermentation  of  Starch  by  the  Butyric  Ferment. 
A.  Villiers.     Compt.  Hend.  112,  536—538, 

The  author  has  already  shown  that  the  principal  products 
of  the  action  of  Bacillus  amylobacter  on  starch  is  dextrin 
(Compt.  Bend.  112,  4:?5  ;  this  Journal,  1831,  474.) 

There  is  formed  at  the  same  time  about  0-3  per  cent,  of 
a  carbohydrate,  which  separates  from  the  alcohol  that  has 
been  used  to  precipitate  the  dextrins.  It  dissolves  in  a 
fairly  large  quantity  of  warm  water,  and  on  cooling  the 
solution  deposits  tine  crystals  having  a  composition  corre- 
sponding to  the  formula  Cjoll..,,!  ),„.  3  II. (I.  The  crystals 
nave  a  slightly  sweet  taste,  thej  are  but  slightly  soluble 
in  cold  water,  ami  the  solution  is  dextro-rotatory,  having 
[o]D=  +  1*j9'4.  It  is  unfermentable  and  does  not  reduce 
l-Yhling's  solution,  and  forms  no  compound  with  phenyl- 
hydrazine.  When  wanned  with  dilute  mineral  acids  it  is 
h\  drovlscd  to  dextrose. 

A  second  product  of  the  fermentation  of  starch  by  the 
above-mentioned  bacteria  is  a  white  amorphous  tlocculent 
precipitate;  it  has  the  composition  of  cellulose  and  is 
transformed  into  glucose  when  heated  with  dilute  mineral 
acids. — A.  L.  S. 


On  the  Origin  of  the  Higher  Alcohols  contained  in 
Fermented  Liquors.  L.  Lindet.  Compt.  Bend.  112, 
G63— GUG. 
Two  solutions  of  cane  sugar  and  two  solutions  of  a  com- 
mercial brewing  sugar  were  prepared,  I  Ine  of  each  sugar 
w:  s  fermented  with  a  small  quantity  of  yeast,  and  one  of 
each  with  a  large  quantity.  The  cane  sugar  solution  seeded 
with  the  large  quantity  of  yeast  yielded  an  alcohol  con- 
taining 1  -47  cc.  of  higher  alcohol  per  1,(K)0  ec.  ethyl  alcohol. 
The  cane  sugar  solution  seeded  with  the  small  quantity  gave 
2-30  ee.  of  high  alcohols  per  1,000  cc.  of  ethyl  alcohol. 
With  the  other  sugar  the  corresponding  numbers  were 
respectively  3-96  cc.  and  5-29  cc. 

Two  solutions  of  sugar  were  fermented  under  exactly 
the  same  conditions  except  that  to  one  some  sterilised 
brewers'  grains  were  added,  which  causes  the  fermentation 
to  go-quicker,  anil  in  this  ease  the  amount  of  higher  alcohols 
produced  was  less,  the  numbers  being  with  grains  4*70  cc, 
and  without  grains.  5-29  cc.  per  1,000  ec.  ethyl  aleoh.il.  It 
was  also  found  that  if  the  fermentation  takes  place  at  a 
high  temperature  more  higher  alcohols  are  produced.  At 
25°— -27°C.,  5-9cc. ;  at  18  21  t.,  5-4  cc. ;  at  8° — 10  C, 
.')••_'  cc.  of  high  alcohol  for  1,0011  CC.  ethyl  alcohol  are 
produced.  These  experiments  show  that  the  higher  alcohols 
are  nut  produced  by  yeast,  but  are  formed  by  some  other 
organism  present  as  an  impurity. — A.  1,.  S. 


biturtrate  in  solutions  of  potassium  chloride.     One  of  these, 
slightly  modified,  is  given  below  : — 


Om  the  Use  of  Liquid  Carbonic  Acid  for  the  Rapid 
Filtration  and  Sterilisation  of  Organic  Liquids. 
A.  d'Arsonval.  Compt.  Kind  112,  GG7— 66i). 
The  liquid  to  be  sterilised  and  filtered  is  placed  in  a  steel 
or  copper  tube  to  the  end  of  which  is  fixed  an  uuglazed 
porcelain  tube  closed  at  one  end.  The  upper  portion  of  the 
steel  or  copper  tube  is  placed  in  communication  with  a  bottle 
of  liquid  carbonic  acid.  The  pressure  of  the  gas  forces 
the  liquid  through  the  walls  of  the  porcelain  tube,  owing  to 
the  great  pressure  all  the  colloidal  bodies  pass  through  in  the 
solution,  and  only  the  living  organisms  remain  behind. 

—A.  L.  S. 


The  Influence  crated  by  Various  Neutral  Potassium  Salts 

on    the    Solubility    of  Potassium  Iliturtratc.     C.  Blarez. 

Compt.  bend.  112,  80s— si l. 

Ix  a  former  paper  C-his  Journal,  1891,  188)  the  author  gives 

two    formula'     representing     the    solubility     of     potassium 


Q* 


0-05  +  0-000005  -/>;1 

•/IT 


in  which  <p  =  temperature  in  degrees  Centigrade.  K  =  Weight 
of  potassium  contained  in  the  potassium  chloride. 

The  author  finds  that  the  influence  of  other  potassium 
salts  on  the  solubility  of  potassium  bitartrate  may  be 
represented  by  the  same  formula.  In  other  words  the 
nature  of  the  electro-negative  element  combiLed  with  the 
potassium  appears  to  be  immaterial.  This  fact  is  well 
shown  by  the  experimental  results  embodied  in  the  following 
table  :— 

With  Potassium   Bromide. 


Amount  of 
Suit  taken 
per  10 1  ec. 

i  !orre- 
sponding 
Anniiint  of 
Potassium. 

>'  Iv. 

Tem- 
perature. 

Tartar 

found  per 

ine  ce. 

Tartar 
calculati  (1 

per  100  c-. 

firms. 

01- 

i  h-ms, 
0-160 

(J  rni  s. 

w.  ii 

•c. 

21 

(inns. 

u-.-iiu 

(inns. 
0-312 

0-915 

0-300 

0-550 

21 

(i  222 

0-223 

1*523 

0-500 

0-706 

21 

0171 

U177 

2-000 

0-810 

135 

0-070 

11(170 

■J  133 

n  7u0 

0-835 

21 

(C12!l 

0-189 

3-050 

1-000 

1-000 

15-25 

o-ocs 

ICII67 

run. 

1-3(0 

1-110 

It 

O-llo'l 

0-053 

With  Potassh  m  Iodide. 


l-OOl 

0-250 

0-503 

15"25 

0-149 

0-135 

2-085 

0-190 

0-7110 

15 

0-099 

0-095 

8-128 

0-500 

0-706 

15-25 

0-091 

0-093 

:;■  117 

0-810 

0-900 

15 

0*075 

0-071 

4-256 

r 

1-1100 

15 

0-067 

0-066 

With  Potassium  Chlorate. 


1 -011,1 

(1-320 

O-07O 

17 

0-146 

II- 1.0 

1-575 

0-500 

0-706 

6-5 

0-061 

0-061 

:;  -in  n 

11    160 

0-980 

17 

0*081 

0-076 

3-111 

1-800 

rooo 

;i 

0-051 

0  052 

With  Potassium  Xitrate. 


1-295 

0-500 

0-706 

15-4 

o-in 

0-114 

2 -.-.oil 

1-000 

,     l'OOO 

9 

o-ois 

0-052 

3-001 

1-164 

1-030 

14-5 

0-065 

0-060 

4-000 

1-552 

1-217 

17 

0-003 

0-059 

In  these  experiments  the  saline  solution  was  agitated  for 
48  hours  at  a  constant  temperature  with  an  excess  of 
powdered  cream  of  tartar. 

It  is  evident  from  these  results  that  the  same  influence  is 
exerted  on  the  solubility  of  potassium  bitartrate  by  quantities 
of  various  potassium  salts  proportionate  to  their  respective 
molecular  weigkts.  In  a  future  paper  the  author  hopes  to 
show-  that  similar  laws  govern  the  solubility  of  other  salts  in 
admixture.- H.  T.  P. 
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The  ProperHei  of  Fig  Wim      P  Carles      pi    R< 

112,  811- 
Fiob  are  largely  employed,  i  specially  in  Algeria,  for  tbc 
production  of  fictitious  wine.     For  this  purpose  figs 
\-i-.i    Minor  ar<-    preferred   on   account   of  their    relative 
cheapness  and  richness  in  Bugar.     When  the  fruit  is  ti 
with  a  suitable  quantity  of  tepid  water,  acidified  with  tartaric 
acid     fermentation    rapidlj    commences,    resulting    in   the 

, IdcI ion  of  a  vinous  liquid  of  al I  B   alcoholic  strength, 

•   lefies  all  competition  of  genu 

Fig  wine  cannot   In 


and  -  >8  :,u  competition  of  genuine 


■  wine,  Algerian  or  otherwise. 

distinguished   either  by   taste  or  the  ordinary  method;-  of 

analysis   from   genuine  grape   wine,  especially    when  it  is 

mixed  with  a  proportion  of  the  latti  r.     The  detection   ol 

fig   wine  is,  however,  rendered  comparatively  easy   b)    the 

fad  thai  il  contains  mannitol.     In  order  to  separate  the 

. .  I ,    too  cc.  of  fig  wine  are  evaporated  to  a  syrup 

allowed  to  stand  in  a  cool  place  for  24  hours.     Al 

tnc  end  of  Ibis  time  thi  residue   will   have   solidified,  well 

defined  groups  of  crystals  being  formed     The  crystals  are 

washed  with  cold  alcohol  of  85  per  cent,  strength  in  order 

mpurities.     The  residue  is  mixed   with  animal 

.1  and   extracted  with  boiling  85  per  cent,  alcohol 

and  filtered.     I  be  alcoholic  solution  yields  on  evapc 


a  crystalline  mass  of  mannitol  which  may  be  recognised  by 
its  physical  and  chemical  properties.  Certain  white  wines 
from  the  Gironde  district,  as  well  as  raisin  ami  some  other 
wines,  contain  mannitol,  hut  only  to  tin-  extent  of  a  few 
decigrammes  per  litre!  whilst  fig  wine  contains  from  6  to  8 
l:i  ins.  per  litre.  By  a  determination  of  the  mannitol  it  is 
possible  to  detect  an  adulteration  of  normal  Algerian  wine 
with  one-half  or  even  one-fourth  of  fig  wine. — II.  T.  1'. 


The  Progress  of  Purification  during  Ike  Rectification  »t' 
Alcohol.     E.  Mohler.    Compt.  Bend.  112,  815— 818. 

'I  in  author  has  separate!)  collected  and  analysed  the 
various  fractions  obtained  during  the  rectification  of  raw 
spirit  in. in  molasses.  A  quantity  of  spirit  was  distilled, 
corresponding  to  loo  hectolitres  of  alcohol  of  loo  per  cent, 
strength.  Before  rectification  the  spirit  was  neutralised 
with  soda  and  diluted  to  300  hectolitres.  The  rectification 
required  53  hours  for  it-  completion,  being  effected  in  a 
Savalle  rectifier.  Seven  different  fractions  were  collected, 
aboul  two  litres  of  each  being  laken  for  analysis.  The 
results,  which  are  expressed  in  firms,  per  hectolitre  of 
Km  per  ernt.  alcohol,  air  given  in  the  following  table  : — 


-:ti  mi  in  Crnis.  in  I-  Hectolitre  "I  Alcohol  at  1110  per  Cent. 
<>f  tin-  different  Qualities 
fnrinoil  during  Rectification  of  Ran  spun  from  Molasses. 


Composition  in  (inns. 
per  Hectolitre  of  the 

Raa  spun,  and  "f  tho 
K  siituul  Liquid 
left  in  ilu-  Hi 


Pin.1 
Runnings, 

Vt  oral 

Portion. 


I  First 

Running;,  Runnings, 

Middle  Best 

Portion.  Pi 


Fine 


Tailings, 

i., 
Pol  lion. 


Tailings,    Failings, 
Middle       Worst 
p. itii.ni.     Portion. 


ttai 

Spirit. 


Liquid 

l.d  m  tin- 


;    

,s .  lliyl  acctah  I  — 
Aldehydes  [as  otbyl  aldehyde) 
Pnrfurol 


Superior  a'coliols   (as    imyl 

.oil. 

Xlirogroous   bodies  (is  am 


7 '20 

IBS"! 
n 
0 
0-528 


70-2 

l  ire 
ii 
ii 


3-00 
W2 


ISO 
Oil! 

Very  slight 
trace. 

u 

n 

NHS 


1  -sil 
s-sn 

II 

I    I      :       - 

■- 
n-ii; 


i  oial  impurii  les    i»  r    hi 

Volun  '  each 

Duality  .-i  spirit. 


Total  in 


1-CS 


I2C3-03 


- 


18*72 


7*08 
28*83 


1.V3I 

■J7-SI 


■_"|.i 

is-80 
Trace 

nil  i 

2SO0'O0 

„-._>-j 


2616*82 


0*00 

7'|- I" 

s-  -llll 

5-00 
DOOO'OO 

l  ■.•,:, 


124*00 

21*8 

ii- i.-, 

n-,-,1 


16*63 


0092*55 
■91 


B7*9J 


200*00 


17:ii'h'.-77       53123*15 


Ml  in  Hi,-  whole  distillate :•..-. 1 17 ■  m 

1  in  Die  liquid  111  the  o-t"rt  I 

1 6061 


Impurities  contained  in  tho  raw  -pint 68128*16 

Impurities  round  in  tho  distillate  and  residue —    50005'  U 

Los  ol  onalytis  2432'iiU 


It  will  I"-  seen  tl  -  n(   of  tin-  alcohol  subi 

0,  distillation  is  obtaini  I  -  pure,  contai g 

,,i,h  7o  to  189  mgrms.  ,,1  impurii)  pi  1  litre.—  II.  T.  I' 


D11   Ilu    Nitrogenous    Constituents    if   Barley  mnl   Mult. 

\\    .1   Byke*.    Trans   Inst.  Brewing, 4, 173 
tin  albuminoids  present    in  baric)  and  mall  are  albumen, 
globuliu,  albumosc,  peptone,  and  gluten  ■.  other  nitrogenous 
bodies  prescnl   ire   enzymes,  amides,  and  ammonium   -alts. 

Albumen   I  globulin  a luhle  in  cold  water,  hut  are 

Intcd  when  theii  solutions  are  heated,  the  form.  1  at 
and  the  latter  al   140    I       rhis  does  not  take  plncc 
when  some  salt-,  such  as  sodium chloridp  are  pn  -•  1  I 

globul 1   barlej  (myosin)  is   precipitutcd   if   it-  - 

iraled  will hum  chloride 

Albumosc  is  soluble  in  water,  at  d  ils  olution  is  not 
precipitated  by  boiling,  bnl  it  saturuted  with  ammonium 
sulphate  almost  the  whole  •■!  il  is  thrown  out. 


Peptone  is  soluble  in  hoi  and  cold  water,  and  diffusible 
It  is  precipitated  from  its  solution  by  phospho- tungsric 
a. -ill  or  tannin. 

The  glutens  are  insoluble  in  water,  but  are  soluble  in 
slightl)  a.-i.l  solutions,  such  a-  wort.  Their  solutions  are 
slouh  coagulated  on  boiling.  They  have  the  omioua  pro- 
pert)  of  being  slight))  soluble  in  alcohol.  Their  preaencein 
wort  is  shown  Ii)  carefull)  neutralising,  when  a  precipitate 
is  thrown  out,  most  of  which  dissolves  in  excess  of  alkali. 
Kitthauscn  gives  the  amounts  present  in  barley  as  1  — 
(iluti  11  .-.is,  in,-,  1  -_■  7  per  cent.;  gluten flbrinc and mucedinc, 
17  per  cent.  On  drying  the  precipitate  obtained  by 
suturating  wort  with  ammonium  Bulphate  a  portion  always 
becomes  insoluble  :  thi-  the  author  considers  to  be  the 
gluten  present,  By  ranking  use  of  the  above-deftcribed 
properties,a  rou  on  and  estimation  of  thenmouots 

ol  nlbuminoids  present  in  worl  and  beer  may  be  made.  The 
onl)  one  present  to  an)  extcut  in  beer  is  albumose,  and  this 
1-  unable  to  supply   nitrogenous  food   to  yeast.     The  besl 
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known  of  the  amides  present  is  asparagine ;  no  determina- 
tion of  the  amounts  of  these  bodies  in  wort  or  beer  have 
been  made  ;  they  probably  form  the  chief  nitrogenous  food 
of  the  yeast. 

Hilger  gives  the  amount  of  ammonium  salt  present  in 
bailey  as  0-0169  per  cent.,  and  in  malt  0-0057  per  cent. 

The  nitrogenous  constituents  of  barley  and  malt  may  be 
considered  to  be : — 




Bnrley. 

Malt. 

10"5G 
2-23 
0-70 

"  . 
8-98 

4  05 

llTil 
I'll 

i-n 

—A.  L.  S. 

Alcoholic  Fcrmenta'ion  and  the  Transformation  of  Alcohol 
into  Aldehyde  h/  tin-  Lily  of  the  Valley  Fungus. 
(i.  Linoissier  and  G.  Koux.  hull.  Soc.  Chi  oi.  1890,  4, 
697—706. 

Already   abstracted    from   C'onipt.    Itend.  110.  868 — 870 
(see  this  Journal,  1S90,  879).— ('.  A.  EC. 


Manufacture  if  Beer  from  Maize. 

The   Handels  Museum  of  July    2nd    states    that     a   new 

brewery  product,  namely,  beer  made  from  maize,  is  being 
manufactured  and  consumed  in  increasing  quantities  in 
France.  The  cost  of  production  is  said  to  he  much  below 
that  of  beer  made  from  barley,  notwithstanding  that  the 
beer  itself  is  in  no  way  inferior  to  the  latter.  The  new 
beverage  is  not  the  result  of  any  improved  process,  but  is 
made  by  malting  maize,  of  which  it  is  a  pure  product,  and 

not    (as  is    d< in    some  districts)   the    result  of   mixing 

maize  meal  with  the  worts  of  bailey  malt.  Owing  to  the 
high  price  of  malt,  brewers  have  for  a  long  time  been 
driven  to  use  unmalted  cereals  for  brewing  purposes. 
Experiments  have  been  made  with  wheat,  maize,  rice, 
potato  meal,  maize  syrnp,  jfce.  j  in  such  eases  there  was 
an  insufficient  development  of  the  saccharin  principle,  and, 
owing  to  a  lack  of  soluble  nitrogenous  bodies  fermentation 
did  not  proceed  satisfactorily.  Hence  the  beer  became 
spoiled  by  a  second  fermentation,  ami  further,  there  was 
a  lack  of  albuminous  matter  and  phosphates  which  con- 
stitute the  nutritive  properties  of  beer.  These  defects  are 
all  said  to  be  remedied  by  using  maize  malt. 


PATENTS. 


Method  for  Producing  a  X on- Aleoholie  Beer  or  Beverage. 
L.  Hoff,  Hamburg,  Germany.  Kng.  Pat.  13,09-2, 
August  20,  1890.     4i/. 

ISkki!  of  good  quality  is  boiled  until  all  the  alcohol  is 
expelled,  it  is  then  charged  with  carbonic  acid  and  bottled. 
If  necessary  flavouring  matters  may  be  added. — A.  L.  S. 


Improvements    in    Brewing    Stout   ami   Porter.     J.    Rose, 
N'eitlrti.ii.      Eng,  Put.  17,329,  October  29,  1890.     id. 

Tin:  pntentee  prepares  a  wort  by  mashing  together  ground 
oats  in  malted  oats,  malted  barley  and  black  malt,  boils 
tliis  with  soda,  cools,  and  ferments  as  usual.— .V.  L.  S. 


Improved  Method  in  Fermenting  Mash,  Dough,  Wort, 
anil  tin  like.  C.  Funk,  Charlottenburg,  Germany.  Eng. 
l'at.  8512,  May  19,  1891_    id. 

One  hundred  grnis.  of  -•  glyeero-phosphorie  acid  "  are  to 
I','  added  to  one  hectolitre  of  the  solution  to  be  fermented, 
and  if  necessary,  also  "  mineral  nitritive  salts." — A.  L.  S. 


XYIII.-CHEMISTRY  OF  FOODS,  SANITARi 
CHEMISTRY,  AND  DISINFECTANTS. 

(J.)— CHEMISTRY  OF  FOOD. 

N^otes  on  Certain  Reactions  for  Tgrotoxicon.    H.A.Weber. 
J.  Amer.  Chem.  Soc.  1890, 12,  485—487. 

See  under  XXIII.,  page  728. 


PATENTS. 


.In  Improved  Method  of  Preparing  Peptonised  Soluble 
Mm!  and  Peptone.  N.  Etienne  and  A.  Dclhaye, 
Angreau,  Belgium.    Eng.  Pat.  10,961,  July  14, 1890.    Gd. 

The  meat  after  removal  of  the  tendons  and  grease  is 
chopped  and  mashed,  and  then  mixed  with  about  half  its 
weight  of  water  and  heated  by  steam  under  pressure  at  a 
temperature  above  150°  C.  and  under  175°  C.  for  one  hour. 
Part  of  the  albuminoid  matter  is  transformed  into  pro- 
peptone  and  peptone,  which  go  into  soluiion  with  the 
extractive  part  of  the  meat.  The  mass  is  expressed  and 
a  friable  residue  remains  equal  to  about  me-third  the  weight 
of  the  fresh  meat  used.  This  residue  is  treated  on  the 
water-bath  with  an  equal  weight  of  concentrated  hydro- 
chloric acid  until  the  fibro-muscular  tissue  is  quite 
disintegrated  and  decomposed,  and  the  product  is  filtered. 
The  residue  now  remaining  is  sold  as  manure.  The  liquors 
obtained  are  neutralised  with  carbonate  of  soda  and  then 
contain  peptone  and  sodium  chloride  in  solution.  If  pure 
peptone  i-  desired  the  liquid  is  decolourised  by  animal 
charcoal  and  dialysed  to  remove  the  salts  in  solution.  If 
only  a  meat  extract  is  required  the  liquors  from  the 
squeezing  of  the  meat  after  treatment  with  water  as  above 
described  and  the  neutralised  liquor  from  the  acid  treat- 
ment are  mixed  and  evaporated  in  a  vacuum  until 
sufficiently  concentrated.  Modifications  of  the  process  are 
described.— H.  S.  P. 


Improvements  in  Sterilising  Milk  and  other  Substances, 
W.  Budenberg,  Dortmund,  Germany.  Eng.  Pat.  20,640, 
December  17,  1890.     Sd. 

The  substance  is  sterilised  by  heating  once  or  more  often 
in  a  chamber  tilled  with  steam  at  100 — 105  ('..  after  being 
introduced  into  bottles  fitted  with  ground  stoppers  of 
peculiar  coi  struetion.  One  or  more  holes  or  grooves  are 
made  in  the  neck  of  the  bottle,  anil  corresponding  holes  or 
grooves  are  made  in  the  stopper  in  such  a  way  that,  by 
turning  the  stopper,  communication  may  be  made  or  closed 
at  will  between  the  interior  of  the  bottle  and  the  outer  air. 
Daring  the  process  of  sterilisation,  communication  between 
the  interior  and  the  exterior  is  left  open,  but  the  upper  part 
of  the  hole  or  groove  is  filled  with  wadding.  No  risk  of 
breaking  through  increased  pressure  is  therefore  incurred, 
as  in  the  usual  process  of  sterilising  in  hermetically  sealed 
bottles.  When  the  disinfecting  chamber  is  opened  and  the 
bottles  arc  allowed  to  cool,  the  air  enters  through  the  holes 
or  grooves,  but  the  band  or  plug  of  wadding  stops  all 
micro-organisms.  When  the  contents  are  quite  cold,  the 
stopper  is  turned  so  as  to  close  the  communication  with  the 
outer  air,  the  wadding  is  removed,  and  the  bottles  are  ready 
for  transport. 

With  "  saddle-shaped  "  forms  of  stopper,  the  bottle  may 
be  used  as  a  feeding-bottle  for  infants. — P.  .1.  I'. 


Improvements  in  Centrifugal  Apparatus  for  Testing  the 
Composition  if  Milk  and  other  Compound  Fluids. 
S.  C.  Haubeig,  Copenhagen,  Denmark.  Erg.  Pat.  5175, 
March  23,  1891.     6d. 

The  improvement  consists  in  a  mechanical  device  for 
rotating  the  disc  in  which  the  testing  bottles  are  held. 
There  is  a  hemispherical  depression  in  the  centre  of  the 
rotating  disc  or  table  which  allows  it  to  be  fitted  horizontally 
upon  the  top  of  an  upright   shaft  or  spindle.     The  top  of 
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ili.-  (haft  i-  hemispherical  and  tit-   into  lh(  hollow  in 
.1.-.-.      111.'   shaft    is  rotated   by   a   bell,  and  the  tabic 
upon  the  lop  of  il  then   rol  '"''•     A  drawn 

the  apparatus  i-  given. — "■  8   '' 


(//.)— SAXITAKY  CHEMISTBY. 

Tkt    Pollution   and  Self- Purification  of  Streams.     I      P 
.      Rep    ,.i   i hi    Stale   Board  of   Health  of  Massa- 
cliunetto,   l    -      :-        Pro      I"-'-   Civil   Eng.    Abstracts, 
105,  in    '.'-11. 

Tm  author  examint  -  various  sewage-polluted  wati  < 
rendered    foul    b)    the   pop  townships  on   tl 

banks.     In  these  the  amount  of  free  ammonia  varies  fi 

Q  gi6   parte    pec    100,000,  while   he   Mates    thai 

■ere ral  instances  could  be  enumerated  where  streams  con- 

,L,    from    o*01    to    0  03    part    of   free    ammonia    per 

100,000  part-,  were  found  to  iffensive  odi 

To  keep  within  safe  assumed  that   volumes 

ti.nii  -j  ;,  to  '■ b.  ft,  of  water  per  spc 1  per    i 

persons,  and  containing  free  ammonia,  from  0M116  to 
0-0399  par)  pel  100,000  should  bo  regarded  a»  doubtful. 
With  smaller  volumes  of  water  the  pollution  is  so  great  as 
in  I..-  inadmissible;  »iili  larger  volumes  the  dilution  i-  such, 
m. in  the  standpoint  of  offensiveness,  as  t..  In-  clearly 
admissible.  If  certain  manufacturing  uses  are  to  have 
weight,  it  might  be  expedient  to  insist  upon  even  greatei 
dilation  than  this.  From  the  standpoint  of  domestic  Bupply 
it  cannot,  so  far  aa  is  at  present  known,  be  pronounced  that 

any  degr t  dilution  will  render  sewage-polluted  water 

entirely  safe. 

I  | the  question  of  self-purificatiou,  a  most  important 

.,  when  the  water  has  to  be  used  subsequently  For  drinking 

purposes,  the  author  insists  upon  the  need  ol  bacteriological 
a-  well  as  chemii  ..I  investigation,  from  the  analyses  of  the 
HI-,.  husetts,  ai  three  dilferenl  points, 

ili.-  author  concludes  thai  between  the  townships  ol 
Worcestei  and  i  (.bridge,  a  Bon   "t'  16  miles,  the  quantity 

albuminoid  at uia  was   reduced  by  rather  more  than 

one  half,  viz.,  from  826  to  306  lb      The  proportions  pr 
ol  olhei  constituents  are  discussed,  and  the  state  of  things 
prevalent   in   other   polluted   streams   is   examined.      Thi 
author  remarks  thai  while  the  r.n.i.l  decrease  in  the  amount 

..I  i> immnnia  below  the  cities  mentioned  points  to  the 

sclf-purifyiug  power    of    rivers,   no   indication    - 
whether  there  is  a  similai  decrease  in  the  number  of  dis. 

germs.     Moreover,  il  cat i   be  ascertained  thai   thi 

any  corresponding  destruction  of  the  organic  matter  which 
into  the  stream, 


The    Filtration    of    Water   through    Filters   »f  Calcined 
l„l„  I  II    Nordtmeyi  r.     Zeits.  fur  11 

10,    1891,    145 1   Proc,   Inst.  Civil   Eng.   Abstracts,  105, 

in.  l:i— 14. 

Atikaiio.n  i-  direct!  .1  bj  the  authoi  to  a  filter  composi  .1  of 
■  hollow  cj  Under  foi  mi  d  of  i 
maccous  earth.     The  manufacture  of  these  cylindei 
at  first  attended  with  considerable  d 

iinu     l.  in.  .      The   extreme    hrittleneaa    of    the 

ins   t"   its  use, 
■  k,  feld  I.. i-  o  and  has  i" 

rquisite   hollon    cylinders,   closed  at   one   end,   from 
selected  spcciallj  prepared  i  —  il  meal. 
The  specific   gravity  of  the  denser  cylinders  is  0- 90,  bill 

ii  nrv  i  icty,  which  can  also  be le,  hasai 

only    0'  7j 

1 1. ai  ii  m.n  be  assunv  -I  thai   the 
i  the  bulk.      It  i-  found  on 

scopic  examination   "i  a  very  thin   seel that  tli.  - 

arc  extremely    minute,  and  thei   are  filled   with  vei 

spiculac,   which  en  nothcr   in  everj   direction    ind 

form  a  sort  of  delicate  internal  n  '».>rk.     The  mbsl 

inch  a  vcrj  bad  londnctor  thai   il   musl    ol  bi  •  ■  p  wed  !•-.. 

suddcnl]   i"  heat,  and  il   mnj   besl   b<    stei 

placed  in  .i.l.l  water  and  raised  to  the  boiling  point  forlhree- 

quarters  ..f  an  hour.     Several  sei I  cxpcrimcnl 


liquids  containing  micro-organisms,  which  were  carried  out 
by  the  author,  are  detailed,  the  results  l-.-inj;  given  in  a 
tabular  form.  The  part-  of  the  appaiatus  and  it>  con- 
tion  are  described  by  reference  to  a  diagram.  The 
tiltcr  i-  fitted  up  with  rotatoiy  brushes  to  cleanse  the  exterior 
surface  of  the-  cylinder  from  time  to  time,  when  it  is  being 
used  for  very  foul  liquids.  The  author  states  that  the  filter 
yields  a  reliable  filtrate,  free  from  germs  for  a  lengthy 
period,  I  ha:  the  germs  then  found  arc  those  ol  saprophytes, 
which  lia\.-  grown    through    the    tilter,  and  these  may  be 

-I  tn  g  minimum  bj  \  ii:..ioii~  rinsings.     It  will  yield  a 
volume  of  two  litres  ol  water  per  minute>  or  an  amount  of 

■  !  liqnid  far   in   excess  of  other  domestic  tilt.-rs  pro- 
ducing  a  filtrate  free  from  germs.    By  mechanical  cleans 

nlwo)  -  I..-   reston  d  to  conditi 

ami  it    i-   thus   capable   of   being    used    for    very    turbid 
liquids. 

On  th     fj  Utained  by  various  Systems  of  Clarifying 

-  Water    at    Franhfort-on-Maine.     II.    Lepsius. 

Dcutsch.  Vierteljahrsschr.  fiir  Uffeutl.  Gesuodhcitspfl. 
1891,  230 j  I'll..-.  Inst.  Civil  Eng.  Abstracts,  105,  iii- 
Ii'.— 17. 

The  experiments    here    recorded    have  been   carried   "in 
during  the  past  three  years,  at  tin-  Frankfort  works,  under 

tin-  supervisi f  a  Commission  consisting  of   Dr.  Spiess, 

Mr  Lindley,  Dr.  Libbertz,  and  tin-  author.  Certain  of  the 
results  obtained  have  been  already  published,  ami  an 
mi  of  tin-  w..ik-  i-  there  givan.  In  all  eight  series  of 
experiments  have  been  conducted,  with  five  different 
systems  of  clarification.  The  various  processes  inv< 
gated  »>-r.-  as  follows  :  — 

(hi  Precipitation   witli   sulphate  of  alumina   ami  linn-. 
•  I.  to  III. 

(/i.)  Precipitation  with  lime  alone.     Series  IV . 

(..)  Simple  deposition,  without  chemicals.     Series  V, 

(i/. )  Precipitation  with  Bulphate  of  iron  ami  lime.  Series 
VI.  ami   VII. 

..   i   Precipitation  with  phosphoric  aoid  and  limi 

VIII. 

'111.-  volume  of  sewage  dealt  with  was  ahoul  80,000  eul.ie 
metres  (6,600,000  gallons)  per  diem,  ami  upwards  of  1,000 
complete  and  comprehensive  analyses  were  carried  out. 

In  iis  in. an  composition  the  Frankfort  sewage,  though 
considerable  fluctuations  were  observed,  does  not  differ 
materially  from  that  of  other  town-.  London,  Paris, 
Dantzig,  Berlin,  ami  Breslau,  with  which  it  is  contrasted  in 
in-  of  a  scl  of  graphic  diagrams 
ai.-  shown  the  results  of  tin-  various  purification  processes, 
as  evidenced  by  tin-  character  of  the  effluent  as  compared 
with  tin-  ran  sewage,  ami  tin-  author  -inn-  up  the  :■ 
•  tl.  el  ni  tli.'  different  modes  of  tn  atment.  In  all  cases  the 
suspended  matters  were  far  more  .  fficiently  dealt  with  than 
olution,  ami  tin-  uppearancc  of  the  sewage  water, 
its  tested  bj  the  eye  alone,  was  greatlj  improved. 

in  <I.-h1iiil:  with  tin-  amount   of  ittec  present, 

special  i  to  I  he  phosphoric-acid  treat- 

ment, ami   a   graphic  diagram   is   appended   to  -how    the 
proportion   ol    the  phosphates  removed   at    each  differeul 

.  ami  carried  off  in  tin-  effluent 
tin-  it  appears  thai  though  all  tin-  added  phosphoi 
is  expend  riching  the   sludge,  the  amount  of  phoa- 

icid  presi  hi  in  tli.  deposit  from   untreated  sewage  is 

nearly    i" a-   great   a-  i-  that  in  tin-  sludge  from  the 

phosphate  process.     The  figures  in  milligrammes  per  litre 
follows  : — 

i    In  raw  sewage 67'  t 

17'.; 


rot ui 

I.  In  deposit  ill  sand                    S9°4 

•J.   In  »ln. lit  • 171 

Uluenl tS't 

Total -:.'" 
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Hence,  instead  of  securing  a  sludge  valuable  for  agri- 
culture, more  than  twice  the  quantity  of  the  phosphoric 
acid  employed  for  the  precipitation  is  carried  away  in  the 
effluent,  viz., 38 '2  milligrammes  per  litre,  of  which  about  half 
is  in  suspension,  and  half  in  solution.  The  author  points 
out  that  from  this  point  of  view  it  would  be  better  not  to 
treat  the  sewage  with  phosphate  of  lime  at  all,  but  to  clarify 
it  by  simple  deposition,  and  then  to  add  the  phosphate  to  the 
sludge. 

In  conclusion,  it  is  stated  that  the  experiment-  have 
demonstrated  that  the  effect  of  chemical  precipitation  is  Dot 
so  greatly  superior  to  the  purification  obtained  by  simple 
deposition  in  tanks,  as  to  warrant  the  adoption  of  any  of 
the  above  processes  in  preference  to  simple  mechanical 
treatment.  This,  of  course,  does  not  hold  good  for  sewage 
treatment  generally,  but  it  applies  only  to  the  conditions 
prevalent  in  the  present  works.  It  is  proved,  however,  that 
in  every  case  where  tanks  approaching  the  dimensions  of 
those  :it  Frankfort  are  available,  more  especially  where  the 
length  of  the  tanks  is  equally  great,  it  is  possible  to  obtain, 
by  purely  mechanical  means,  results  comparing  favourably 
with  the  clarification  attained  elsewhere  in  tanks  of  smaller 
size  only  by  means  of  chemical  treatment,  and  therefore  at 
a  greater  cost. 


'llw  Schtoartzkopff  System  of 'Sewage  Treatment  {  Berlin). 
1!.  l'roskauer.     Zeits.  fur  Hygiene,  10,    1891,   51  ;    Proc. 

Inst.  Civil   Kng.  Abstracts,  105,  iii.  18 — 19. 

The  Berlin  University  Hygienic  Institute  having  been 
requested  to  report  on  the  Schwartzkopff  process,  to  decide 
upon  the  extent  to  which  the  offensive  constituents  of  l.i  il 
matters  were  eliminated  by  this  system  of  treatment,  the 
necessary  bacteriological  researches  were  entrusted  to  Dr. 
Plagge  and  Dr.  Petri,  under  the  superintendence  of  Dr. 
Koch;  and  the  author  was  instructed  to  undertake  the 
chemical  investigations,  and  to  report  generally  upon  the 
experiments.  The  machine  factory  where  the  system  is  in 
use  contained  a  set  of  water-closets,  dry-closets,  and 
urinals,  resorted  to  daily  by  about  7U0  workpeople.  The 
cesspit  of  the  water-closets  receives  also  the  liquids  from 
the  urinals,  which  are  flushed  with  water.  The  faecal 
matters  are  raised  from  the  cesspit  into  a  mixing  tank  close 
alongside,  where  they  are  pulped  by  mechanical  means  and 
mixed  with  chemicals  which  consist  of:  1.  Milk  of  lime; 
2.  solution  of  sulphate  of  magnesia;  3.  solution  of  crude 
superphosphate;  4.  solution  of  chloride  of  magnesium. 

The  general  results  of  the  investigation  are  summed  up 
in  a  series  of  eleven  conclusions,  from  which  it  follows  that 
the  process  is  capable  of  completely  removing  all  suspended 
matters  ;  but  it  produces  but  little  effect  upon  the  soluble 
ingredients,  especially  the  nitrogenous  substances  and  the 
ammonia.  The  chemical  action  is  almost  entirely  due  to 
the  added  lime.  The  treatment  has  a  certain  disinfecting 
action  upon  tin'  sewage,  and  leads  to  a  most  marked  reduc- 
tion of  the  micro-organisms  in  the  effluent ;  the  sludge,  on 
the  contrary,  remains  in  this  respect  but  little  affected. 
Other  conclusions  have  reference  to  the  liability  of  the 
effluent  to  putrefy,  and  to  the  imperfect  degree  of  disinfec- 
tion attained  in  the  case  of  the  poudrette.  It  is  laid  down 
that  the  effluent  should  not,  without  further  treatment,  be 
passed  into  the  sewers,  and  the  peat-filtration  process  is 
declared  to  be  a  disadvantage  rather  than  otherwise. 


On  the  Necessity  for  tin  Systematic  Inspection  of  11  ells  in 
Cities  and  Towns.  1).  Woodman.  J.  Amer.  Chem. 
Soe.  1891,  13,  44—51. 
Determinations  of  the  ammonia  (free  and  albuminoid), 
chlorine  and  hardness  in  the  water  of  32  wells  in  the  neigh- 
bourhood of  Newark,  Xew  York  State,  U.S.A.  are  given. 
Fifteen  of  these  well  waters  were  found  to  be  unfit  for  use, 
the  free  ammonia  reaching  a  maximum  of  0  74  parts  per 
100,000  in  one  instance,  and  the  albuminoid  ammonia  0'05 
parts  in  100,000,  also  in  one  case.  Of  these  15  samples 
only  one  contained  less  free  ammonia  than  the  water  from  a 
neighbouring  river,  opposite  to  a   sewer  outlet.     A   large 


proportion  of  chlorine  characterised  all  the  waters  examined. 
The  author  concludes  with  remarks  upon  the  necessity  for  a 
periodical  inspection  of  wells. — C.  A.  K. 


On  the  Precipitation  of  Suspended  Clay  by  Aluminic  or 
Ferric  Hydroxides  or  bj  Means  of  Calcium  Hydrate. 
A.  R.  Leeds.     J.  Amer.  Chem.  Soe.  1891,  13,  100—102. 

In  order  to  hasten  the  deposition  of  the  extremely  finely 
divided  clay  often  existing  in  river  waters,  an  addition  of 
alumina,  iron  salts,  or  lime  is  frequently  made.  The 
author  lias  investigated  the  action  more  particularly  of  the 
latter  substance,  on  impure  kaolin  suspended  in  water. 
As  kaolin  is  formed  by  the  weathering  influence  of  water, 
containing  dissolved  carbonic  acid  on  felspars,  it  seemed 
probable  that  by  reversing  the  action,  and  causing  lime  to 
act  on  kaolin  suspended  in  water,  a  portion  of  the  basic 
hydrogen  of  the  kaolin  might  be  replaced  by  lime.  This 
hypothesis  was  confirmed  by  experiment,  the  amount  of 
lime  absorbed  varying  from  20 — 40  per  cent,  of  that 
theoretically  required  to  replace  the  whole  of  the  basic 
hydrogen.  For  this  reason,  lime  is  to  be  preferred  for 
treating  waters  whichneed  both  softening  and  clarification, 
and  which  contain  no  appreciable  amount  of  dissolved  peaty 
extractive  matter.  In  the  case  of  waters  contaminated 
with  peaty  substances,  alumina  is  the  only  clarifying  agent 
admissible;  for  both  lime  and  ferric  hydrate  form  soluble 
compounds  with  humus  bodies.  In  fact,  in  some  instances, 
when  ferric  hydrate  is  used,  the  yellow  colour  is  greater 
after  than  before  treatment. — H.T.  P. 


Disposal   and   Utilisation  of  Fncal  Matters,      h.  Ketjen. 
Zeits.  f  angew.  Chem.  1891,  291—295. 

In  parts  of  Amsterdam  where  the  sewerage  of  50,000 
people,  amounting  to  54,750  cubic  metres,  is  treated  by  the 
Licrnur  system,  the  cost  has  been  reduced  from  61  cents 
(Dutch)  to  44  cents  per  head  by  the  treatment  of  the  liquid 
portions.  These  are  mixed  with  lime  and  heated  by  steam 
in  an  apparatus  similar  to  that  used  for  working  up  gas 
liquors.  By  this  treatment  the  nitrogenous  matter  is 
reduced  to  0'00848  per  cent.,  being  evolved  as  ammonia, 
is  collected  in  sulphuric  acid,  and  the  resulting  ammonium 
sulphate  sold  ;  the  water  is  sterilised  and  is  separated  from 
the  calcareous  solid  residue  by  filter-pressing.  lu  an 
experimental  apparatus  8,750  cubic  metres  of  sewage  water 
required  123,000  kilos,  of  quicklime,  153,000  kilos,  of  coal, 
72,000  kilos,  of  sulphuric  acid  60  I>.  Labour  costing 
2,498  florins  (Dutch). 

The    water    had   the   following   average   composition   per 

cent. : — 

Her  Cent. 

Dry  neuter -Jills 

Free  ammonia  <i'l93-\ 

Ammonium  salts 0-O78  j-0'826 

Organic  ammonia O'O.'.-'i  -> 

Phosphoric  acid 0*131 

Potash 0"069 

The  filter-pressed  limey  cake  has  the  composition — 

PerCent. 

Moisture 41'608 

Calcium  carbonate r>:r  J7ii 

0-.51S  I'*'  winch  0"0823  I"  ■ 


Nitrogen 

Potash 

Phosphoric  acid 
Various  matters 


t    cent,  is  ammonia. 


0'15S 

1-1. " 
5-507 


And  is  regarded  by  A.  Mayer  of  manorial  value  for  soils 
poor  in  lime,  for  the  improvement  of  acid  meadows,  for 
autumn  dressings  of  clayey  soils,  and  especially  for  bean, 
clover,  and  pea  crops. 

The  results  have  proved  so  satisfactory  that  a  plant  of  a 
capacity  of  250  cubic  metres  per  24  hours  to  deal  with  all 
the  liquid  of  the  sewage  of  Amsterdam  is  in  course  of 
construction. — II.  A.  L. 
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(;,.   il„   Utilisation  ••/   ChalyheaU    Springs   for  the  Water 
Supply  •■!  Towns.     <  .  I'm  ike.     .1.  f.  GusbeUuchtung,  34. 

Bl-    m  and  - 1     -- 

I  ni  water  on  which  tbc   author's  exp 

out  was  ol   ihi    ordinary  chalybeate  kind,  containing  from 

1  i..  IS  mgrms.  ol     iron  per  litre   in  the  fi 

carbonate,  together  with  a  large   excess   of  free  carbi 

.„  ,.i  the  air,  the  water  became  rapidly 

clouded  <.« in^  the   1"--  ol   carl ic  acid  and  consequi  nt 

pitation  ol  ferric  hydrate,  and  only  after  standing  about 
two  day*  was  the  iron  sufficiei.tly  reduced  in  amount  to 
allow  the  watei  to  remain  clear.  A  small  sample  filtered 
through  papi  r  gave  the  following  results  :  — 


2  in.  high  aud  0*99  m.  in  diameter,  the  speed  of  flow  being 
7  cbm.,  <>r  9  cbm.  per  1  sq.  m.  of  ground  space  per  hour. 
In  both  cases  the  whole  of  the  iron  present  in  the  water, 
except  thai  actually  dissolved,  was  removed,  the  filtrate 
remaining  pei  Fectly  clear  even  on  long  exposure  to  the  air. 

The  following  table  gives  the  results  of  various  experi- 
ments, and  shows  that  the  removal  of  the  iron  i-  the  more 
rapid  tin-  more  the  water  originally  contains, this  being  due 
to  the  greater  rapidity  with  which  the  "  aerator  "  becomes 
saturated  with  ferric  hydrate. 


M-r  iis.  prr  1 


I   II.Im 


ISl'S 

AftcrO  hours HS'l 

lift  r  21  I - 

Alter  21  hours 100-0 

After  80  hours 97'0 


61-1 

wo 

:)'.>•  1 1 


Iron  as  Pi '  >. 

321 
iV:  ii 
0'72 

0-  to 


This  method  for  the  removal  of  the  iron  becomes 
impracticable  on  the  large  scale  as  it  involves  the  loss  of 
iwo  of  the  most  valuable  characteristics  ol  spring  water.viz., 
its  uniformly  tow  temperature,  and  its  freedom  from  micro- 
,,...  '  -|  i„-  rem. .\al  of  the  exi  •  --  of  carbonic  acid, 
pari  of  which  is  probably  ed  with  the  iron  in 

I  onate,  by  means  of  milk  of  lime  is  also 

- e  reason.     If   the  water  is  broken  up 

into  the  form  ol  a  spray  and  allowed  to  fall  through  the  air 
I,, .in  a  height  nt  about  6  fl  .  Bome  carbonic  acid  is  given  off, 
I. nt  the  lo-s  is  smaller  than  is  generally  imagined.  Far 
nults  are  obtained  bj  raising  the  water  by  means  of 
a  pump  fitted  with  a  long  suction  pipes  "O  much  gas  being 
(;iven  ofT  in  the  partial  vacuum,  that  on  issuing  into  the  air. 
the  water  becomes  immediately  cloudy.  The  ferric  hydrate, 
however,  precipitated  by  anj  of  these  methods  is  in  such  n 
fine  state  of  division  that   much  of  it  passes  through  the 

sand  lilt,  r- 

It  i-  found  that,  on  allowing  the  water  to  run  ovei 

of   broken   stones,   Ihc   greater   pari    of  the  iron 
en  stallises  out  as  ferrous  carbonate,  which  is  gradually  con- 
b)  the  air  into  ferric  hydrate.     This  substai 
i  \  stnlline,  and  adhi  ring  so  strongly  to  the  sti 

move  it.  previ  tits  the 

furthei   deposition  ol   crystals,  but  at  the  same  time   appa 

rently  act      t«     i  carriei    of   the   oxj  g<  n  ol   the  air  to  the 

onati  .  hi  dcc,  if  tl  ol  wati  t  is  continui  .1 

,,V,.T   1 1.  i  Dating  of 

ferric  hydrate,  the  iron  in  almost   instantat tslj  removed, 

and  the  ex I  carbonic  acid  gas   is  free  to  escape  into 

tin   :iir. 

ipparutui   for  ihi  •  on  this 

pie    consists    of    a    cylindrical   vessel    of   0-75    m 

ler,  filled  with  coke  to  a  height  of  1-5  m.    The  wattr 

i-  pumped  up  from  the  wells  to  the  top,  Falling  on  a  metal 

plate  perforated  with  very  small  holes  bo  as  to  expose  to 

the  air  as  I. ne.  a  surface  as  possible    It  then  passes  through 

in.  ,,,k.  column,  the  exit  pipe  being  made  sufficiently  large 

t..  prevent  any  portion  of  the  coke  from  being  covered  with 

water,  to  a  -and  Biter  of  the  ordinary  construction.     The 

tir-t  wat.r  experimented  on  contained  from  3  to  4  menu-. 

per  litre  of  iron  (oalculati  d  as  I  el >).  and  the  apparatus  was 

Found  canonic  of  dealing  with  from  2  to    i  cbm.  per  hour, 

the  gronad  tpied  bj  the  "aerator"  being  1  sq. 

metre.     The    passage   through   the   coke    occupied    ahout 

mds,  ni.d  the  ferric   hydrate  was   found  to  be  preci| 

tat.. I  in  particles  of  sufficient  site  to  be  c pletcly  retained 

on  the  sand.    Other  experiments  wi  iter  con- 

''.•7J  mgrms  of  iron  per  litre,  the  coke  column  being 


Siiiirre 

Mgrms.  I 

r  Litre. 

• 
i  Sq.  M. 

Bpee  i  ..r 

tlir-.U'-'li 

of  Sample. 

i 

1.  ii. 

i    i..  Free. 

Aerator  in 

• 

217 
0-20 

1.10 

1*82 
0-15 

LesS 

020 

2  11 1 
IIT.II 

o-is 

29-0 
17-0 

11  "0 
85-0 
18-0 

sll 

tin 
1-.ii 

12  ii 

.ii  n 
12-5 

1 

1 

' 

1 

J 

~) 
i 

1 
J 

1 

1 
J 

2.:iun 
2,800 

7.IKKI 

Exit  "i  aj 

1 :  x i  i  ol  Biter  — 

i             lemtor.. 
Exit  of  filter  .... 
Well  

:;.. 

Exit  of  aerator.. 
l".\it  ol  tiller 

Well 

IS 

rater.. 
Exit  f.(  lilt.r 
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PATENTS. 


.In  Improved  Sewagi  Filter.    J.  Lowe,  Manchester.     Eng. 
Pat.  16,836,  i  Ictober  22,  1890.     6rf. 

This  filter  is  intended  for  town  sewage.  It  consists  of  a 
large,  cylindrical,  wrou»ht-iron  vessel,  capable  of  sustaining 
a  steam-pressure  of  2001b  per  sq.  in.,  and  fitted  up  with 
valve-,  pipes,  and  a  tiller  lad  impervious  to  all  solid  matter. 
The  crude  sewage  is  driven  through  the  filter  by  means  of 
the  steam-pressure.—  1'.  J.  H. 


Improvements  in  Apparatus  foi   Automatically  Regulating 

the  Suppl  i  "I  I'n  cipitating  Materials  to  Sewage,  and  for 

other    Analogous    Purposes.     J.    B.    Keirby,    Swinton. 

Eng.  Pat.  2729,  February   14,  1891.     Bd. 

I'm    Bupply  of  precipitant    is   regulated  by  the  raising  or 

lowering  of  a  cone  in  the  mouth  of  tin-  supply-hopper i  this 

i-  worked  by  means  of  a  wheel  and  chain  connected  with  a 

Boat  placed  in  the  sewage  chamber,  or  in  the  mam  outfall 

drain.     The  flow  of  sewage  may  be  registered  by  connecting 

the  float-chain  with  a  dial  or  other  indicator.—  P.J.  II. 


(f '.)— IHSINTKt  TAXTS. 
PATENTS. 

Tmprooements   in   the   Manufacture   of   Disinfectant*    or 

Antiseptics.    J.   Y.   .lolm- London.      Prom    I',   von 

Heyden,  Itadebeul,  Germany.     Eng.  Pat.  9108,  June  \~. 

6a. 

Tiik  invention  consists  in  obtaining  aqueous  solution-  of 

ols,  xylenols,  and  higher-boiling  phenols,  which  can 

be   diluted   in   any   desired  extent    without    separation  of 

i  i  ..|-,  these  highct  boiling  plienols  being  supi  ri  a   to 

other  ph.nol-  ;i-  disinfectants.     The  solutions  can  be   i 

l.\  dissolving  the  phenols  in  aq tus  solutions  of  the  Bodium 

salts  or  other  alkaline   or   alkaline-earth   -all-   nf   vaiious 
organic  acids,  among  which  are  mentioned  tht    o-hydroxy- 
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benzene  carboxylie  acids,  the  o-hydroxybenzene  sulphonic 
acids,  benzoic  acid,  benzene,  carboxylie  acids,  and  benzene 
Bulphonic  acids,  and  their  homologues.  The  salts  of  the 
corresponding  acids  ot  the  naphthalene  series  may  also  be 
used.  As  an  example  the  following  is  given  :  "  When  to  12 
parts  by  weight  of  sodium  salicylate,  10  parts  by  weight  of 
water  are  added,  no  solution  takes  place  at  low  temperatures, 
but  when  5  parts  by  weight  of  cresol  are  added  and  mixed 
with  these  ingredients  a  clear  solution  is  obtained  which  can 
be  diluted  as  required  without  separation  of  the  cresol." 
These  solutions  are  suitable  as  surgical  antiseptics.  A  table 
of  the  various  organic  salts  and  the  proportions  in  which 
they  should  be  mixed  with  water  and  the  phenols  is 
given. 

A  valuable  disinfecting  fluid  can  also  be  made  by  mixing 
cresol  with  caustic  soda  or  calcined  lime,  and  water. 

—II.  S.   1'. 

.-I  Method  of  rendering  Antiseptic  and  Preparing  Gauze, 
Lint,  Ligatures,  and  other  Fabrics  for  Use  in  Surgery. 
( '.  R.  C.  Tichborne  and  !•'.  T.  Henston,  Dublin.  Kng. 
Pat.  11,985,  July  31,  1890.     id. 

The  gauze.  &e.  is  rendered  antiseptic  by  depositing  zinc 
sulphite  in  the  fibre.  The  fabric  is  boiled  in  water  for  some 
time;  to  this  zinc  sulphate  in  the  proportion  of  12  oz.  to 
2  galls,  is  then  added,  and  after  boiling  again,  an  equivalent 
amount  of  sodium  sulphite  (in concentrated  boiling  solution) 
anil  also  a  small  amount  of  some  antiseptic  non-poisonous 
dye  are  further  added.  The  whole  is  allowed  to  stand  till 
quite  cool,  say  8  — 12  hours.  To  free  the  fabric  from  soluble 
by-products  it  is  then  run  twice,  by  means  of  rollers,  through 
running  water,  to  which  an  antiseptic  has  been  added. 

The  zinc  sulphite  may  also  be  deposited  in  the  fibre,  by 
using  other  salts,  such  as  zinc  chloride  and  caleiumsulphitc  ; 
or  (2)  by  means  of  a  solution  of  zinc  sulphite  in  sulphurous 
acid,  the  sulphurous  acid  being  afterwards  driven  oil  by 
heat  or  neutralised. — 1'.  J.  II. 


XIX -PAPER,  PASTEBOARD,  Etc. 

PATENTS 

A  -New  or  Improved  Metallic  Foil-Coated  Air-tight  and 
Grease-proof  Paper.  E.  W.  Crowther,  London.  Kng. 
Pat.  T'.lTl,  May  22,  1890.     id. 

The  inventor  coats  a  grease-proof  paper  such  as  that  known 
as  vegetable  parchment  paper,  with  tin  or  other  metal. 

— E.  J.  B. 

Process  of  Impregnating  Fibrous,  Porous  ami  Cellular 
Bodies,  Working  the  Impregnating  Matt  rial  or  Com- 
pound, and  the  New  Article  resulting  therefrom. 
B.  J.  Ii.  Mills,  London.  From  E.  T.  Greenfield  and 
•I.  Xagel,  New  York,  U.S.A.  Kng.  Pat.  10,807,  July  11, 
1890.      6rf. 

The  inventors  impregnate  such  articles  as  paper  tubes  with 
melted  pitch  by  a  series  of  short  immersions  alternated 
with  rests.  In  this  way  the  impregnation  is  effected 
without  the  charring  which  would  ensue  if  the  article  were 
allowed  to  remain  in  the  melted  pitch. — E.  J.  B. 


Improved  Apparatus  for  Recovering  Sulphurous  Acid 
used  in  the  Manufacture  of  Paper  Pulp  from  Wood. 
C.  Kellner, Vienna.     Eng.  Pat.  7362,  April  29,  1891.     6d. 

The  inventor  describes  and  gives  drawings  of  an  arrange- 
ment for  condensing  the  steam  and  sulphurous  acid  gas 
given  off  during  the  operation  of  boiling  wood  in  a  solution 
of  an  acid  sulphite. — E.  J.  B. 


XX.-PINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Action   of  Sunlight  on  Organic  Compounds.     H.   Klinger 

and  1 1.  Standke.     Her.  24,  13-10—1316. 

See  under  IV. ,  page  690. 


The  Simultaneous  Action  of  Air  and  Light  on  a    number 

of  Organic   Compounds.     A.    Bidet.     Bull.    Soc.   Chim 
1891,  5,  13 — 20. 

See  under  IV.,  page  G93. 


Aspergillinj    a    Pigment   Analogous   to   Blood-jffiematin. 

t..  Linossier.  Coiupt.  Rend,  112,  189—492. 
Tin.  spores  of  Aspergillus  niger  contain  a  black  pigment 
which  may  be  extracted  with  dilute  aqueons  ammonia  and 
precipitated  from  this  solution  by  hydrochloric  acid.  A 
voluminous,  flocky  precipitate  is  thus  obtained  which  dries 
ti(i  to  n  black  mass.  This  pigment  in  its  physical,  and 
certain  of  its  chemical,  properties  closely  resembles  blood- 
lia-mutin  :  both  substances,  for  example,  contain  a  little 
iron  ;  both  are  reducible  by  sodium  hyposulphite,  and  their 
reduction  products  re-oxidisable  to  the  original  substances 
bj  exposure  to  air.  The  author  is  further  investigating  the 
chemical  and  pby  siologicai  properties  of  this  pigment.— E.  B. 


Pyrogenic  Transformation  of  <  'amphophenolsulphonic 
Acids  into  Homologues  of  Phenol.  P.  Cazenenve. 
Compt,  Rend.  112,  730—732. 

When  a  mixture  of  the  barium  salts  of  the  five  campho- 
phenolsulphonic  acids  previouslj  described  (compare  this 
Journal,  1890,  647)  is  submitted  to  drj  distillation,  hydrogen 
sulphide,  sulphurous  anhydride,  carbonic  anhydride, 
methane,  and  probably  propane,  or  propylene,  arc  evolved, 
and  a  liquid  distils  over.  This  liquid  contains  very  small 
quantities  of  hydrocarbons  and  considerable  quantities  of 
phenols ;  ortho-  and  meta-ercsol  were  isolated  from  the 
mixture;  analyses  of  the  higher  boiling  fractions  gave 
results  agreeing  with  those  required  by  mixtures  of  cresols, 
propylphenols,  and  cymophenols. — F.  !■>.  I\. 


Terebenthene.  R.  Varet.  Compt.  Rend.  U2,  732—734, 
GtDStavson  has  shown  that,  when  cymene  is  treated  with 
bromine  in  presence  of  aluminium  bromide  it  is  decomposed 
quantitatively  into  pentabromotoluenc  and  isopropyl  bro- 
mide; the  author  has  made  some  analogous  experiments 
with  terebenthene,  which  is  considered  by  some  to  be  a 
hydrocymene,  and  finds  that  it  behaves  quite  differently. 

When  essence  of  terebenthene  is  warmed  gently  with 
anhydrous  aluminium  chloride  a  violent  reaction  takes  place 
and  a  tarrj  product,  from  which  cymene  and  toluene  can  be 
isolated,  is  obtained.  I  hi  gradually  adding  aluminium 
chloride  to  a  well-cooled  carbon  bisulphide  solution  of  tere- 
benthene an  energetic  reaction  occurs  and  the  tere- 
benthene is  converted  into  meta-  and  tetra- terebenthene, 
small  quantities  of  cymene  and  other  hydrocarbons  being 
also  produced.  When  terebenthene  is  gradually  added  to  a 
well-cooled  solution  of  bromine,  containing  aluminium 
chloride  in  suspension,  hydrogen  bromide  is  evolved,  and 
various  bromo-deri\ atives  of  polymerides  of  terebenthene 
are  formed,  together  with  small  quantities  of  isopropyl 
bromide. — F.  S.  K. 


The  t  Conversion   of  Cupreine  into   (Jniuiiie.     E.  Grimaux 
and  A.  Arnaud.     Compt.  Rend.  112,  774 — 77.3. 

Cvi'H kine,  which  has  been  prepared  from  the  Quiiia  enprea 
and  Iiemijia  pedunculata  by  Paul  and  Cownley,  is  a  base 
soluble  in  alkalis,  and  is  apparently  phenolic  in  character. 
The     relationship     of     cupreine,    ('l,lII.v.X.:0.:,    to     quinine, 
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i  HjjNjOj.m  the  tame  u  thai  of  phenol  to  iUmethyl 
ether.  The  transformation  of  cupreioe  into  qainine  is 
i  by  treating  a  solution  of  cnpreine  in  methyl  alcohol 
with  nodJam  and  then  with  methyl  iodide,  the  temperaton  . 
starting  from  wro,  being  graduallj  raised  during 
h..ur-.  I  oder  these  conditions  quinine  itself  i-  not  formed, 
Imi  quinine  mono-  and  dimethyl  iodides.  Wheu  operating 
in  :i  closed  vessel  with  an  excess  of  methyl  iodide  only  the 
latter  body  is  produced.  Methyl-cupreine  rlimethyl  iodide 
agrees  in  all  it-  properties  with  quinine-dimethyl  iodide,  as 
i-  shown  by  the  following  figures  ; — 

•  dimethyl  iodide. 


s>m  helical. 


Natural. 


Melting  poinl   (with  167      168   C.        163 

on 1. 

iry  power  ■<  , -  ISO'S              -  151*6 

11 'St                        1 1 ' 77 


I    Vegetable  Hnmatin,  AspergiUin.    G.  Linossier.    Compt. 

Bond.  112,  B07— 808. 
In  this  paper  the  author  shows  that  aspergillin,  which  he 
ha-  recently  prepared  from  Aspergillus  niger,  'Compt.  Kend. 
112,  189,  see  preceding  page),  i-  in  no  waj  identical  « i 1 1 1 
palmellin  obtained  from  Palmella  eruenta,  and  described  by 
l-hipson  in  1879,     II    I    P. 


Isocinchonine.     E.  Juogfleisch  and  E,  Leger,     C pt. 

Rend    112,  "  I     94  i 

ntl]     expressed     an     opinion     that     his 

Itonine  (this  Journal,  1888,  350)  is  identical  with  the 
cinehonigine  obtained  by  the  authors.  The  latter  have 
repeated    Hesse's   experiments      dissolving    in    the    roll, 

"i  ■■in.  Ii. •  sulphate  in  860  grma.  of  pore  eon 

cc-ntratcd   sulphuric   acid,   pouring    into   cold   water  after 
-i  I ij>  al  17  ,  then  supersaturating  with  soda,  coolina  and 

ling    with    i  extract     left    on 

evaporation,    Hesse's    isocinchonine,     was    dissolved   with 

i  ol  beal  hi  dilute  hydrochloric  aeid,  and  when 
neutralised  and  pooled  the  solution  yielded  cinehonigine 
hydrochloridt  i  the  tbcr-l  concentral 

i   with   soda;  the  alkaloids  thus   liberated,  est 
with  ether  and  treated  with  colourless  hydriodic  acid  ii 
yielded  crystals   ol    eineboniline   bydriodid 

>1  of  all  the  cinchonurini  and  cinchoniline,  ll'8grms. 
..i   the  former  and  19  7  ol   the  latter  were  obtained,  a  non 
cTTstaUiaable  base  remained      ii  ■• -■    results   indicate   that 
1  i.  ..Hi  .i  mixtun      The  authors  di  nj 

Hie   imputation    as    <•>   the    questionable     purity   of    their 
materials      1).   V,  I.. 


( 'ondilion  of  Tartaric  Acid  in  Aqueous  Solutions.    Aigitan. 
Compt.  Rend.  112,  951-    I 

In  order  to  decide  whether  tartaric  acid  in  solution  existed 

as  ii  polymer  or  hydrate  in  state  of  dissociation,  the  author 
has  made  comparative osmometric  observations  with  solutions 
ol  tartaric  acid  ami  solution-  of  sugar,  and  his  results 
-uppott  tin-  licvv  that  tartaric  acid  in  aqueous  solution  exists 
in  the  stale  of  a  polymer  <  <  dl.i  I,,  i.:  partially  dissociated  and 
conforms  with  a  law  based  on  the  result-  of  Biofs  experiments 
to  the  effect  that:  —  the  proportion  of  the  compound 
it  ,ll,i  i,  i-  dissociated  bj  solution  i-  equal  to  the  proportion 
of  solvent  in  the  liquid  examined.— D.  A.  L. 


If  the  methyl  iodide  be  replaced  by  methyl  chloride,  free 

quinine  is  formed.      A  mixture  of  one  molecule  of  cnpreine, 

atom  ol  Bodium,  and  one  molecule  of  methyl  chloride, 

dissolved  in  methyl  alcohol,  i-  heated  to  100  C.  in  a  closed 
tube.    Tne  product  of  the  reaction  is  evaporated  to  dryness, 

washed  with  a  dilute  soda   solution  in  ordei  tore vean] 

unaltered  cupreine,  and  finally  extracted  with  ether,  which 
dissolves  the  quinine.  After  conversion  into  sulphate  of 
quinine  the  product  resembles  the  natural  article  in  all 
respects,  Ii  i-  an  interesting  fact  that  ethyl  derivatives 
do  not  occur  in  vegetable  products.  Thus,  the  alkaloid 
ol  the  hemlock  consista  ol  a  mixture  of  cicutineand  methyl- 

ej  morphine  is  accompanied  in  opium  by  methyl 
morphine,  or  codeine;  quinine  is  showtf  to  be  methyl- 
cupreine;  ami  eugenol,  and  the  essences  of  gaultheria  and 

eed,  &c,  are  the  methyl  ethers  ol  phenolic  bodies 
The  cause  of  this  phenomenon   musl   be  sought  for  in  the 

i le  of  nutrition  of  plants,  which  Rbsorb  carbonic  acid 

ft the  air  and   transform  it    bj    reduction   into  methyl 

aldehyde  and  then  Into  methyl  alcohol. — H.  T.  P. 


Compounds  >;'  Mercuric  Chloride,     (I.  Andre. 
Compt.  fiend,  112,  '.'95—998. 

i  Ibtsi  lis  of  the  composition  I  ZnCl  ,  Hid  I.,  in  Nil  2  II  <  ' 
arc  obtained  when  boiling  mercuric  chloride  is  gradually 
added  to  saturation  ton  hot  solution  of  line  oxide  dissolved 
in  concentrated  ammonium  chloride.  The  crystals  arc 
readily  soluble  in  hydrochloric  acid,  insoluble  in,  hut  decom- 
posed by,  hot  water,  yielding  an  anhydrous  mixture  of  zinc 
oxychloride  and  oxydimercurammonium  chloride.  A  crys- 
talline double  chloride  of  analogous  character  and  coin- 
position,  L'/.ii('r,  HgCl„  (Ml,  t  \  IT",  is  obtained  by 
dissolving  simultaneously  20  grms.  zinc  oxide  and  20  grms. 
yellow  mercuric  oxide  in  a  boiling  solution  containing 
100  firms,  of  ammonium  chloride.  By  agitating  l  mol.  of 
mercuric  chloride  in  aqueous  solution  with 'J  mols.  of  aniline 
a    white    precipitate   of  the   composition    NHjCjHjHgCL    i- 

formed,  but  by   mixing  aqueous  or  alcoholic  solutions  of 

mercuric  chloride  and  aniline  with  excess  of  aniline,  com- 
pound- are  obtained  containing  excess  of  mercury  in  relation 
to  the  chlorine,  probably  as  oxide.  When,  however,  mercuric 
chloride  in  tin  proportion  of  I  mol.  i-  added  gradually  to  a 
proportion  of  8  mols.  of  aniline  in  boiling  solution,  a  yellow 
substitution  product  of  the  composition  S  N  110,11  .ll^t  I 
2HgClj  is  precipitated,  which  is  very  stable  j  heating  with 

water    or    alcohol,    even    for    hour-,   -implv  converts    it    into 

3  MM  Jl.ll-i  I  •  2HgCL.  Of  the  corresponding  bentyl- 
amine  compound-.  ( ',  II ,  i  ii  Nil  HgCI  is  obtained  as  a 
white  precipitate  by  adding  one  molecular  equivalent  of 
1hii/\  lainine  in  solution  to  I  molecular  equivalents  of  boiling 
mercuric  chloride,  or  by  boiling  1  mol.  of  mercuric  chloride 
with  2  mols,  of  heii/ylaniine,  both  dissolved  in  alcohol, 
whereas  the  compound  NIK  II  ,t  ,  ii.ii^t  I  i>  obtained  as  a 
white  precipitate  bj  pouring  l  molecular  equivalent  of 
mercuric  chloride  into  l  mols.  of  benzylamine  in  boiling 
aqueous  solution.  This  compound  i-  insoluble,  whilst  the 
additive  compound  just  mentii I  i-  soluble  in  boiling  water. 

—  n.  a.  i.. 

Antiseptic  Vropt  rties  of  Anuthylcamphophenolsulpkofu . 
I'  Caxeneuve  and  Uodet.  Bull,  Soo.  (him.  1891,  5, 
649     850 

\  Ml  i  in  p  i  UfFHOPHl  sin  -i  i  H1IONB    i-    only    a    feeble    aliti- 

septic  agent  compare, l  with  the  true  aromatic  phenol-,  and 
it  has  no  poisonou  i  ffects  on  animals.  Its  antiseptic  action 
on  Bacillus  anthracis  begins  to  be  manifest  in  solutions 
lining  l  pan  In  ion,  on  Bacillus  fluorescent  liquefaciens 
in  solutions  containing  1  part  In  7n,  and  on  Micrococcus 
pyrogenet  twreus  in  solutions  containing  I  part  in  50, 

—  V.  S.  K. 


Methyl  Iodide.     I..  II.  Friedburg.     Jour.  Anur.  t'hcni. 
Soo,  1891, 13,  i  !•■ 

j\-u  mi  of  the  usual  method  of  preparation,  the  following 
were  tried  i — 

in.)  iodine  was  dissolved  iii  methyl  alcohol,  ami  sul- 
phuretted hydrogen  was  then  passed  to  decolonrisatioii  of 
the  solution.     In  addition  to  methyl   iodide,  suhphur  com 
pound-  were  obtained. 

(4.)  Instead  of  sulphuretted  hydrogen  in  the  prcc  ding, 
sulphur  dioxide  was  used.  Methyl  iodide  was  formed  in 
small  quantity,  lmt  the  main  product  consisted  of  various 
ethers.-  T.  I."  II. 
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Note  on  Acid  Calcium  7'artrate.     L.  H.  Friedburg.     Jour. 
Amer.  Chem.  Soe.  1891,  13.  144. 

The  method  of  purifying  the  mother-liquors  from  the 
tartaric  acid  manufacture  being  to  form  acid  calcium 
tartrate,  the  author  proposes  the  use'  of  the  solution  of  tar- 
trate so  obtained  for  the  manufacture  of  the  salt  contained 
in  it.  The  salt  could  then  be  ustd  advantageously  either 
alone  or  mixed  with  cream  of  tartar  for  baking  powders. 
T.  L.  B. 

PATENTS. 

An  Improvement  in  Ozone  Main-  am!  in  the  Method  of 
Making  same.  J.  C.  Dittrich,  New  York,  l*. 8. A.  Eng. 
Pat.  31  IS,  February  20,  1891.     id. 

The  invention  has  for  its  object  the  making  of  ozonised 
water  which  will  keep  for  an  indefinite  length  of  time  even 
when  exposed  to  light  or  to  a  high  temperature.  This  is 
accomplished  by  adding  -a  phosphite  or  hypophosphite  to 
the  water,  to  the  amount  of  about  1  part  of  the  phosphite 
or  hypophosphite  in  1,000  parts  of  water,  either  before  or 
after  charging  the  water  with  ozone. — H.  S.  I'. 


Eng. 


Ozonizing  Apparatus.     .1.  Guenet,  Paris,  France. 
Pat.  6374,  April  14,  1891.     6rf. 

This  is  an  apparatus  for  making  ozone,  and  a  drawing  of 
the  apparatus  accompanies  the  specification.  It  consists  of 
an  "ozonising  tube."  au  induction  coil,  and  bellows  with 
compressed  air  reservoir,  the  whole  enclosed  in  a  case. 
The  ozonising  tube  is  of  glass,  and  within  it  are  placed  three 
or  more  smaller  glass  tubes.  The  large  outer  tube  is 
connected  by  two  terminal  screws  with  the  induction  current 
from  the  induction  coil.  Around  the  inner  smaller  tubes 
platinum  wires  are  coiled  which  are  twisted  together  at  one 
extremity  of  the  tubes  and  connected  with  one  of  the 
terminals  on  the  larger  outer  tube.  Pods  made  of  any  good 
metal  conductor  are  placed  inside  the  smaller  tubes  and  the 
ends  of  these  rods  are  connected  to  each  other  by  a  platinum 
wire  and  this  is  connected  to  the  other  terminal  on  the 
outer  tube.  Compressed  air  is  forced  through  the  large 
outer  tube,  and  when  an  electric  current  is  passed  through 
the  apparatus  by  attaching  the  coil  to  a  battery,  the  air 
becomes  ozonised  and  is  drawn  off  at  an  exit  tube  attached 
to  the  large  outer  tube. — H.  S.  P. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Note  on  the  Calibration  of'  Burettes.     D.  Carnegie. 
Chem.  News',  64,  42—43. 
The  method  of  calibrating  burettes  given  in  the  text-books 
is  roughly  as  follows  : — 

The  burette  is  filled  with  water,  and  successive  portions 
— corresponding  to  5  cc.  or  so — are  run  out  into  dry 
beakers.  From  the  weights  of  these  successive  portions  a 
table  of  corrections  can  easily  be  deduced.  This  method, 
in  the  case  of  an  ordinary  50  ee.  burette  and  with  5  cc. 
tests,  involves  at  least  11  weighings  and  10  level-readings. 

The  method  of  calibration  the  author  would  suggest  is, 
he  believes,  more  accurate  than  the  above,  and  involves  no 
weighing  whatever ;  for  it  is  quite  a  matter  of  indifference 
to  the  chemist,  whose  measurements  are  all  relative, 
whether  he  adopts  as  his  unit  the  true  cubic  centimetre  or 
an  arbitrary  one. 

The  principle  of  the  method  consists  in  causing  a 
constant  volume  of  liquid  to  slide  in  the  burette  (so  that 
it  may  be  made  to  assume  any  desired  position  therein), 
and  then  reading  off  its  length  in  terms  of  the  burette 
divisions. 


In  the  Fig.  the  burette  11  is  attached  by  means  of  caout- 
chouc tubing  C  to  a  reservoir  K,  which  is  filled  with  water, 
and  which  can  easily  be  raised  or  lowered  by  sliding  the 
clamp  K  along  S.  On  the  surface  of  the  water  in  the 
burette  there  is  a  small  column  of  carbon  bisulphide  W. 
which  obviously  can  be  made  to  assume  any  desired 
position  in  the  burette  by  either  raising  or  lowering  R,  and 
then  turning  the  stopcock  n  very  gently. 

In  the  first  experiments  mercury  was  used  in  place  of 
water  in  R,  and  water  instead  of  carbon  bisulphide  as  a 
movable  index.  Hut  this  combination  was  unsatisfactory  ; 
it  was  found  to  be  exceedingly  difficult  to  read  the  level  /, 
both  on  account  of  the  convexity  of  the  mercury  surface 
and  also  on  account  of  the  peculiarly  disturbing  light 
reflection  from  the  bounding  water-mercury  surface. 

The  combination,  water  and  carbon  bisulphide,  works 
admirably  if  the  following  precautions  be  taken  : — 


o 


The  burette  must  be  thoroughly  cleaned  from  grease  ami 
dust  before  calibration.  The  reservoir  K  is  then  filled  with 
freshly-distilled  water,  and  matters  are  so  arranged  that  the 
level  of  the  water  stands  at  g,  the  lowest  graduation  of  the 
burette.  A  long  thistle  funnel  is  then  inserted  into  the 
burette,  and  a  small  quantity  (say  .5  cc.)  of  recently  distilled 
carbon  bisulphide  is  poured  gently  on  the  surface  of  the 
water.  Under  these  circumstances  the  carbon  bisulphide, 
in  spite  of  its  higher  specific  gravity,  floats  on  the  water, 
and  exhibits  two  easily  localised  concave  meniscuses.  It  is 
well  to  shake  the  carbon  bisulphide  up  with  distilled  water 
so  as  to  thoroughly  saturate  it,  and  to  tint  it  slightly  with 
iodine  before  pouring  it  into  the  burette. 

The  method  of  procedure  is  obvious.  In  altering  the 
position  of  the  carbon  bisulphide  index,  it  is  well  to  let  it 
rise  a  little  higher  in  the  burette  than  the  required  gradua- 
tion, and  then  lower  it  by  careful  manipulation  of  the  stop- 
cock n.  The  burette  should  of  course  be  kept  stoppered  as 
much  as  possible  during  the  calibration. 

The  method  works  satisfactorily  only  when  the  calibra- 
tion is  effected  as  described — from  below  upwards. 

The  readings  obtained  can  be  used  for  calibration  as 
described  in  detail  in  Bnnsen's  "  Gasometrv." 

In  order  to  avoid  errors  of  parallax  in  reading  off  the 
levels  of  the  carbon  bisulphide  column,  the  author  has  a 
silver  strip  on  the  back  of  the  burette.  This  mirror  strip, 
which  does  away  with  all  floats  and  similar  devices  for 
avoiding  errors  of  parallax  in  the  subsequent  use  of  the 
burette,  is   easily  made  as   follows: — The  burette,  having 
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been  thoroughly  cleaned  externally,  is  corked  air-tight,  and 
then   inrerted  in    a   tall   cylinder  containing   an   alkaline 
rilrering  fluid."     After   some   time   it   i-   withdrawn,  ami  ' 
allowed  to  become  thoroughly  air-dried,     The  sdver  can 
then  l»-  ■•^i-ili  removed  nd  sides  bj  scraping, 

Followed  by  ■  final  rubbing  with  :i  ru^r  moistened  with  dilute 
nitric  add.  The  -trip  ol  Bilver  backing  the  burette  is  then 
fixed  by  one  or  two  coats  of  varnish. 

In  reading  such a  burette  it  will  be  Found  advantageous 
to    l""k  at   the  men  [h  a  -lit  cut  in  a  sheet  ol 

white  glazed  paper,  held  al  an  angle  to  the  vertical.  The 
burette  graduations  are  alao  rendered  very  much  mi 
distinct  by  rubbing  the  front  of  tin-  burette  first  with 
:i  piece  of  flannel  on  which  a  paste  of  turpentine  and 
mercuric  iodide  has  been  placed,  ami  then  with  a  dry 
cloth. 


electrode  i>  washed  with  distilled  water,  and  then  tmmersi  d 
in  a  fresh  concentrated  ammoniacal  solution  of  ammonium 
sulphate,  where  it  serves  as  the  positive  electrode,  u  clean 
piece  of  platinum,  previously  weighed,  serving  as  the 
negative  electrode.  A  current  (=  100cc.of  expire 
per  hour)  is  then  passed  through  the  solution;  under  these 
conditions  the  metals  on  the  positive  electrode  are  oxidised 
and  tlie  nickel  ami  cobalt  pass  into  solution,  being  finally 
deposited  in  the  metallic  state  on  tin-  negative  electrode; 

the  inn i  the  other  hand,  i-  transformed  into  insoluble 

ferric  hydrate,  and  remains  attached  to  the  positive  electrode 
or  suspended  in  the  solution.— F.  s.  K. 


Employment  of  the  Calorimetric  Bomb  for  Determining  thi 

Heat  oj  Combustion  of  Coal.    Bcheurer-Kestncr.     Hull. 

(  him.  1891,  5,  941—945. 

\ikim.i   abstracted  from  Compt.   Rend.  112,   283—236 
tin-  Journal,  1891 


INORG  i  \  IC    i  ill  HISTRY.— 
Ql    ILITATIVE. 

The  Influence  exerted  by  Various  Neutral  Potassium  Salts 
on  the  Solubility  of  Potassium  flititrtntte.  ('.  Blare/.. 
Compt.  Bend.  112,808—811. 

Si  e  under  \  \  II.,  page  ~  1  ~. 


the  Sulphur  not  Combined  with  Hydrogen  in 
Illuminating  Oat    "I.   [losvaj  deN.IIoeva."    Bull.  Soc. 

(him.  lS'.M»i  4,  711  —  71.-,. 

Papbb  soaked  in  thaflous  hydrate  is  readily  blackened 
when  held  over  a  Bunsen  burner  that  ha-  struck  hack. 
This  blackening  is  not  dne  either  to  hydrocarbons  or  to 
sulphuretted  hydrogen  contained  in  the  gas,  but,  according 
to  the  authors,  to  the  sulphuretted   hydi  medas  a 

product   of  the  incomplete  combustion  of  the  bodies  oon- 

carbon    combined  with   Bulphm    which  are  in   the 
gas.    The  hydrogen  with  which  the  liberated  carbon  enters 

be  <  ithei  free  or  c bined,     The  decom 

position  takes   place    it  a  temperatOre  between    35S    ami 

To   teal  for   the  pn-ei I   such  sulphur  com 

pounds  in  coal-gas,  it  suffices  to  hold  a  pie..-  of  hail  acetate 

|.a|..r  over  a  liunsen  tlame,  burning  at  the  bottom,  for  

minute.     The  sulphuretted  hydrogen  contained  as  such  in 

will  lake  considerably  longei  to  blacken  tin-  paper. 

C     \.  K. 


1   x-      "<  Ihodfor  the  Separation  <•/'  iron  from  ( 'obalt  and 
Nickel     i,    \    |,e  Hoj      Compt.  Bend.  112,  722 

In  estimating  nickel  and  cobalt  by  thi    electrolytic   method 
usual!}   employed,  the  presence   ol  ma-  without 

influcne ■  the  result,  hut   ir if  present,  must  he  pre- 
viously removed  i  the  author  describes  a  process   by  which 

■  .a-  separation  of   the   iron   before  electrorj 
obviated. 

Ih.  no  t.,1-.  in  thehigl 
in  sulphuric  acid,  a  rerj  -mall  quantity  ■  ■!  a  non-volatile 
organic  aoid,  such  a-  citric  acid,  is  added,  ami  then  a 
concentrate. i  ammoniacal  solution  ol  ammonium  sulphate  : 
the  solution  is  then  electrolysed  »nh  a  current  from  two 
Bunsen   cell-   i  ol    explosivi  |    i    houi  ), 

whereon  thi  i-  deposited  al   the   positive  pole 

ami  the    nickel    ami    cobalt,    together    with  the  iron,    lit    the 

■  pole.     When  deposition  is  complete,  the   ni 


v       Procesi    for    Estimating    the    Oxygen   dissolved  in 
Water.    G.Linossier.     Bull.  Soc. Chim.  1891.  5,  fin— 66. 

Tiik  principle  of  the  method  is  as  follows :— The  oxygen  is 
absorbed  by  an  alkaline  solution  of  ferrous  tartrate,  added 

drop    by  drop    in   the    water,  pliclinsafianilic   being    u-ed    as 

indicator.     So  soon  as  the  free  oxygen  ha- disappeared  the 

firs)  drop  of  feiTOUS  salt  added  in  excess  decolourises  the 
li.|tiid.  The  estimation  i-  carried  out  in  a  half-litre  lla-k. 
furnished  in  its  lower  portion  with  a  Btop-COck.  Into  this 
ila-k  an-  introduced  400  cc.  of  mercury,  then  20  cc.  of  soda 
(36°  1:  of  a  20  per  cent,  solution  of  Roehelle  -alt. 

a  drop  or  two  of  an  alcoholic  solution  of  pheiio-aftaninc. 
and    lastly    water.         A    two-holed    rabbet    -topper    i-    then 

placed  in  the  neck  of  the  flask,  care  being  taken  that  no  air 
remains  in   the   llask  ;  through    one    hole   of  the   -topp 
introduced  the  socket  of  a  Mohr's  burette  previously  tilled 

with    a    Standard     BOlution    of    feiTOUS    sulphate:    the    other 

communicates  with  a  tap  funnel  for  the  intro  'the 

water  to  he  examined.  When  all  i-  ready  the  lower  COOk 
i-  opened,  and  if  the   apparalu-    proves   to    he   tight,  ferrous 

sulphate  solution  i-  very  carefully  run  in  until  the  rose 
colour  of  the  solution   in  the  Bask  firs!  disappears;  50  cc. 

of  the    water  to  he  examined  are  now  introduced  by  the  aid 

of  the  tap  funnel,  mercury  escaping  from  the  lower  cock  as 
the  water  tlou  -  in  from  the  funnel.  The  rose  colour 
reappear?,  ami  tie  solution  is  then  directly  titrated  with 
rrous  sulphate  until  the  colour  once  more  disappears. 
Ai'itation  i-  easy  aid  complete  by  aid  of  the  mercury  in 

,he  llask. 

\    second  determination  may  he  carried  on  directly  the 

first  is  ended.  h\  simply  introducing  another  50  cc.  of 
water  and  again  titrating;  and  the  number  of  successive 

determinations  ;-  limited  only  by  the  capacity  of  the  tla-k. 
The  tir-t    two  determination-  are  generally  slight)   low. 

With  regard  to  the   calculation  ,if   results    it  is  stated  that 

the  quantity  of  dissolved  oxygen  a-  calculated  directly 
from  the  amount  of  iron  solution  is  lower  than  the  quantity 
obtained  by  extraction  with  the  pump.  Keeping  the  same 
proportion  of  soda  and  Rochelle  salt,  however,  the  relation 

of  iron  solution    used    to   Oxygen    dissolved  in    the  water   i- 

a  constant  one,  and  therefore  all  that  is  necessary  is  to 
•i  all  the  factor  for  the  iron  solution  by 
aid  of  a  known  oxygen  solution.  There  is  no  necessity 
to  continuous)]  standardise  the  ferrous  Bulphate  solution,  as 
this  may  he  kept  for  a  lei,  considerable  time  if  Btrongly 
acidified  with  sulphuric  acid  and  il  kept  under  oil.  The 
presence  of  nitrates  ami  nitrites  is  stated  not  to  impair  the 
accuracy  of  the  results  ;  among  organic  Bubstanot  -  onlj 
such  a-  ,  v  nergetic  reducing  action,  tor  instance 

glucose,  form  an  obstacle  to  the  use  of  the  process. — T.  1..  B. 


•  ile  fluids  ie  .  ,,,„„  ,■„ 

|  ; 


Estimation  by  Titration  of  Dissolved  Carbon   Dioxide  in 
Water.     A.   I:.  Leeds.    .1.  Amer.  ('he.  91,  13, 

•     99. 

Tin    amount   of  lime  required  to  precipitate  the  dissolved 
on   ami    magnesium  carbonates    in  natural  water-  i- 
generally   under  estimated,   because  any  ex<  ebon 

dioxide  above  that  necessary  to  form  calcium  and  magnesium 
bicarbonate*  i-  in  most  cast  -  neglected.     The  free  carbon 

dioxide  may  he  l,  a, lily    estimated   in  water-  hy    adding  a    few 

drops  of  a  solution  of  phein il-phthal,  in  ami  titrating  with 

de.iiiormal  -odium  carbonate  until   a  pink  tin".,    is  ohtained. 
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This  occurs  when  all  the  carbon  dioxide  is  eornbiued  as 
sodium  bicarbonate.  In  the  ease  of  soft  waters  500  cc.  of 
the  sample  may  be  taken  for  titration,  whilst  of  hard 
waters  100  ec.  are  sufficient.  Too  smali  an  amount  of  the 
indicator  should  not  be  employed  ;  about  10  drops  of  a 
Strong  solution  added  to  100  ce.  of  water  will  suffice. 

— H.  T.  1'. 


Are  Chemists  general/:/  prepared  to  Abandon  Clark's 
Method  for  Estimation  of  Hardness  in  Waters  .'  A.  R. 
Leeds.     J.  Amer.  Chem.  Soo.  1891,  13,  114—119. 

The  objeets  in  view  when  hardness  is  determined  are  as 
follows  : — 

1.  Simply  to  place  the  water  in  the  category  of  hard  or 
soft  waters. 

•2.  Soap-destroying  power.  For  factory  use  the  soap- 
destroying  power  is  best  found  by  actual  trial  with  the  water 
and  soap  to  be  employed.  The  results  obtained  by  Clark's 
method  unless  special  care  be  taken  and  time  be  of  little 
moment,  often  vary  widely  from  the  true  calcium  carbonate 
equivalent,  and  do  not  necessarily  indicate  the  real  soap- 
destroying  power. 

3.  Hoiler-incrustinrj  solids.  Any  deductions  made  from 
the  results  of  the  soap  test,  as  regards  scale-forming 
properties  of  a  water,  are  little  better  than  guess-work. 

i.  Character  and  amount  of  chemicals  required  to  pre- 
cipitate the  scale-forming  substances.  Here  again  the 
process  is  faulty.  In  practice,  a  trial  should  always  be 
made  by  adding  the  calculated  amounts  of  reagents 
(generally  lime  or  soda,  or  both)  to  the  water,  for  the 
actual  and  theoretical  results  after  treatment  frequently 
differ. 

For  these  reasons  the  author  has  abandoned  Clark's 
process.  A  number  of  experiments,  however,  were  made 
to  test   the  capabilities  of  the  method. — H    T.  1'. 


Electrolytic    Quantitative    Separation    of    Metals.        T. 
O'Connor  Sloane.     J.  Amer.  Chem.  Soc.  1891,  13,  140— 

142. 
The  author  considers  that  greater  recognition  of  the 
influence  of  difference  of  potential  is  required.  For  the 
decomposition  of  every  solution  a  definite  and  absolutely 
fixed  voltage  is  required;  the  strength  of  current  affects 
only  the  condition  of  the  deposit.  The  amperage  of  the 
current  should  not  be  broadly  statu!  without  reference  to 
absolutely  fixed  conditions  of  electrodes.  It  would  seem 
obvious,  he  continues,  that  a  definite  and  absolutely  fixed 
difference  of  potential  being  required  for  the  decomposition 
of  each  compound,  the  voltage  could  be  made  the  basis  for 
analytical  work  ;  it  would  be  possible  to  effect  successive 
sepuration  of  metals  from  the  same  solution  by  modifying 
the  voltage.  It  is  suggested  that  work  be  done  on  these 
lines,  two  factors  always  being  stated — difference  of 
potential,  and  amperage  per  unit  area  of  cathode. — T.  L.  11. 


A  Rapid  Method  of  Estimating  Nitrates  in  PotableWaters. 

( ;.  Harrow.     J.  Chem.  Soc.  (Trans.),  1891,  320—323. 

Tins  method  depends  upon  Griess's  nitrite  test  with 
a-naphthylamine  and  sulphanilic  acid,  the  nitrates  present 
being  reduced  to  nitrites  by  the  addition  of  a  small  quantity 
of  zinc-dust.  The  test  solution  used  consists  of  1  grm. 
a-naphthylamine,  1  grm.  of  sulphanilic  acid,  25  ce.  of  con- 
centrated hydrochloric  acid  dissolved  in  water  boiled  with 
animal  charcoal  and  diluted  to  500  cc.  Standard  solutions 
of  potassium  nitrate  are  also  prepared  containing  respectively 
1-0,0- 1  and0-01  part  of  nitrogen  per  100,000.  SOcc.ofthe 
water  to  be  tested  and  of  each  of  the  standard  nitrate  solu- 
tions are  placed  in  separate  beakers  standing  on  a  sheet  of 
white  paper ;  10  cc.  of  the  test  solution  are  added  to  each  and 
then  a  small  quantity  (7—  8  rngrms.)  of  zinc-dust.  After 
15  minutes  a  comparison  of  the  colours  will  indicate 
approximately  the  amount  of  nitrates  present  in  the  water 
under  examination,  and  an  accurate  determination  may  be 
obtained  by  using  Nessler  glasses  and  determining  the 
degree  of  dilution  required  to  bring  the  colour  obtained 
from  the  water  under   examination   equal   to   that    of  the 


weakest  standard.  The  advantages  claimed  for  this  process 
are  its  rapidity  and  simplicity  and  the  small  quantity  of 
water  required. — A.  K.  M. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

The  I  se  of  Phenylhydrazine  for  the  Detection  of  Sugars. 
Maqu'enne.     Compt.  Kend.  112,  799—802. 

Phenylhydkazine  is  a  very  useful  reagent  for  precipitating 
and  distinguishing  certain  sugars  when  in  admixture  with 
other  bodies  ;  but  it  fails  when  only  small  quantities  of  the 
sugar  under  examination  are  available,  and  when  other 
reducing  bodies  are  present.  For  instance,  it  is  impossible 
by  the  use  of  phenylhydrazine  alone  to  distinguish  dextrose 
ami  mannose  from  levulose.  The  author  finds,  however, 
that  the  weight  of  osazone  precipitated  in  a  certain  time 
under  standard  conditions  varies  widely  for  the  different 
sugars,  but  is  a  constant  quantity  for  each  particular  species. 
The  numbers  given  in  the  following  table  were  obtained  by 
heating  to  Mil  C.  for  1  hour  a  mixture  of  1  grm.  of  sugar, 
100  cc.  of  water,  and  5  cc.  of  a  solution  containing  per 
100  cc.  40  grins,  of  phenylhydrazine  and  10  grins,  of  glacial 
acetic  acid.  After  cooling,  the  precipitate  was  collected  on 
a  tared  filter-paper,  washed  with  100  cc.  of  water,  dried  at 
110°  C,  and  weighed. 


Sugar  employed. 


Weight  of 
Osazone. 


Remarks. 


Sorliin,  crystallised  . . . 

Gnu. 
o  ■  82 

Turbidity  in  Vl  minutes. 

\a  \  tilose,  crystallised  . 

0*70 

Precipitate  after  5  minutes. 

Xylose,  crystullisud  ... 

0*40 

Precipitate  after  !"■  minutes. 

Glucose,  anhydrous  . . . 

0*32 

Precipitate  after  S  minutes. 

Arabinosc,  crystallised 

0-27 

Turbidity  in  30  minutes.1 

Galactose,  crystallised 

023 

Precipitate  after  .'to  minutes. 

Rhamnosc,  crystallised 

O'lS 

Precipitate  after  '-'3  minutes. 

Lactose,  crystallised  . . 

o'll 

Pre*  i  pita  to  only  after  cooling. 

Maltose,  crystallised  . . 

O'll 

Precipitate  only  after  iiKilinc. 

Using  solutions  of  only  half  the  above  strength,  the 
sugars  come  practically  in  the  same  order,  excepting  that 
lev  ulose  takes  the  lead.  It  is  easy  by  this  method  to  dis- 
tinguish between  glucose  and  galactose,  for  instance,  but  it 
is  most  useful  in  the  study  of  the  polyglucosos.  It  is  only 
necessary  to  compare  the  weight  of  osazone  yielded  by  the 
inversion  products  of  the  sugar  being  examined,  with  the 
amount  of  osazone  obtained  from  a  mixture  of  glucoses 
most  likely  to  be  similar  in  composition  to  the  said  inversion 
products.  Various  polyglueoses  were  treated  in  this 
manner,  sulphuric  acid  being  used  to  effect  the  inversion. 
Below  are  the  results  obtained : — 


Cane  BUgar  . 


(.Dextrose  and  levulose  (of  each,  0*526  grm.)  ... 


Maltose  . 


I.  Dextrose  (1'052 grm.)  ... 
Raffinose,  crystallised. .. . 


1  Levulose,  dextrose,    and    galactose    (of     each 


•303  grm.) 
(■Lactose,  crystallised 


{.Dextrose  and  galactose  (of  each,  ii'diiu  gnn.)  ... 


Grm. 

U-71 

0-73 
0'o5 
0-58 
O'lS 
II  -  .13 

0*38 

0-3H 


Operating  in  this  manner  the  author  confirms  the  obser- 
vation of  Alekhine  that  melczitose  yield*  only  dextrose  ou 
complete  inversion. — H.  T.  P. 
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and  would  be  extracted  together,  probably  in  tin-  form  of  a 
salt,  mi  treatment  with  ether.  It  is  these  bodies  ul~<>  vbich 
cause  the  orange-red  colouration  thai  diazobenzene  gives 
with  phenol,  when  the  former  is  extracted  from  whey  by 
means  of  ether,  a  reaction  the  diazobenzene  does  not  give 
alone.— C.  A.  K. 


77i.   Detection  of  Margarin  in  Butter      K.I.'/.'.     Compt. 
Bend.  112,  813—815. 

me  sugar  arc  phv 
■  ibe  marked  al  lOcc.     The  tube  is   placed   ii 
water,   and    the   butter  to   l  •   added    in   small 

quantities  until   the   1 mark    is   reached.     A  cork  is 

then  inserted,  the  butter  and  Byrup  are  rapidly  mixed   bj 

sbaking.and  the  tube  is  fastened   loom  end  ol   alength 

ol  cord  and  whirled  round  qti  Under 

pure   butter   yields   a   clean  transparent 

,    buttcr-fal  and   a  voluminous  layer  of  a   whitish 

emulsion.     In  the  case  or  butter  containing 

,,.  the  scparati  A  Iky  and    turbid, 

lo  the  presence  of  emulsified  air,  which  margarin  always 

, tains.     Bj    means  of  this  tesl   it  i-  possible  to  deteel 

an  adulteration  of  butter  with  20  per  cent,  .>r  even  IS  per 

..ni.  of  margarin.     Vnother  distinction  between  the  two 

thai  melted  margarin  or  butter  containing  margarin 

remains  fluid  muoh  longer  than  melted  purehutter.     Pure 

butter  bee a  solid  and  opaque  when  the  margarin  i~  still 

fluid  and  semi-transparent.  Of  course,  in  making  com- 
parisons of  this  kind,  il  is  neoessarj  '■■  work  under  strictly 
identical  conditions  throughout.—  H.  T.  P. 


Reaction   for    Tartaric    Acid.       V.    Mohler.      Bui 
Chem.  1890,  4,  72 — 729. 

A  hm:  i«r  cent  solution  of  resorcinol  in  strong  sulpbui 
gives  :i  rcddish-violel  colouration  with  tartaric  acid  when  the 
mixture  is  heated  gently  to  aboul  125  C.j  the  colour  darkens 
mi  furt !■•  i  wanning;  al  190  C.  carbonisation  ensues.  The 
reaction  serves  as  a  delicate  tesl  fur  tartaricacid,  a  few  drops 
of  the  reagent  being  added  to  thi  residue  lefl  after  evaporating 
the  suspected  solution  to  drj  a  mgrm.  of  the  acid 

can  be  detected  in  thi-  way.  Neither  succinic,  malic,  citric 
nor  benzoic  acid  read  in  this  way.  Salts  ol  the  a 
l„  similarly  tested;  in  presence  of  organic  matter  the 
acid  musl  first  be  isolated.  Nitrous  and  nitric 
acid  musl  also  !"■  absent,  since  they  both  give  a  blue 
colouration  with  resorcinol  which  masks  the  other  n 
Vttempts  t.i  isolate  the  coloui  oil'  matter  were  unsuccessful ; 
ii  i*  destroyed  on  the  addition  ol  water. 

Pvrogallol  and  phloroglucinol  give  analogous  reactions, 
rmor  producing  n  violet,  the  Inttoi  a  red  colouration. 

— C.  A.  K. 


I         ttnCertain  Reactions foi  Tyrotaricon     II.  L  Wcbci 

.1.   \in.  i   i  I. .ni   Boo,  L890,  12,  185     187, 

Tin  authoi  has  examined  numerous  examples  of  poisonous 
cheesi  for  the  presence  •  •!  tyrotoxicon,  bj  Vaugnan's  test. 
I  li,  tesl  consists  in  digesting  the  sample  with  water  at  the 
ordinari  temperature,  and  extracting  tb<  solution 

with  ether  after  making  ii  alkaline  with  nodmm  carbonate. 
After  distilling  "IT  t li< ■  ether,  the  residue  is  tested  by  means 

oi  idc  and  pol  cyanide  when  Pi 

blue  i-  precipltnti  >l  and  bj  it"  addition  <»f  a  fen  drops  of  .i 
mixture  <»f    phenol    and  strong   sulphm  when   n 

reddish  yellow  colouration  ensues  which  turns  permanently 
standing   tor   boon   hours       Ml   the  sample 
examined  gave  these  two  <■  actions,  bul  when  tested  i 
gicattj   thej    failed  In  show   the  presence   of   tyrotoxicon 

which  is  an  active  poi The  above  reactions  are  then 

fore   ii. >t   'In,-   to  tyrotoxicon   al  all,  bul  _*  to   the 

author's  results  to  ihc  pi                           inic  hnsc,  probablj 
mi  amine  on  the  one  hand,  whioh  gives  lln    l*ni**ian  blue 
in   and  to  bntyric  acid  <»n  the  olhi  i  hand,  which  s;n<  - 
the  colouration  with  phenol,     llolh   these   substani 
liable  to  occui  in  any  old  sample  of  1 1 milk.  ,.i 


Thi  Detection  of  Rosin  Oil  in  Fatty  and  Mineral  Oils, 
especially  '/'min  Oil.  A.  Grittner.  Zeits.  f.  angew. 
Chem.  1891,  265—26 

Tmk  rosin  oils  examined  by  the  author  gave  the  character- 
istic colour  when  treated  either  by  Morawsky's  process 
I  this  Journal,  1889,  572)  ot  bj  Holde's  l  this  Journal,  I  - 
526;  and  1890,  119).  Dark  coloured  rosin  oils  are  l..->t 
examined  by  the  latter  method  owing  to  the  deep  colour  of 
their  solution  iii  acetic  anhydride.  Mixed  with  rape  oil, 
rosin  oil  may  be  detected  by  Holde's  tesl  when  only  l  per 
nut.  is  present,  the  limit  in  the  former  case  being  0*5  pet 
cent  The  use  of  the  weaker  sulphuric  acid  (sp.gr.  1*53) 
is   advisable   when  only    small   amounts   ox    rosin  oil    are 

expected,  as  it    remains  almost  Colourless  when  shaken  with 

|iure  rape  oil,  while  acid  of  the  sp.  gr.  1  '684  becomes  dark 

y.lloH. 

Train  oil  must  be  extracted  with  90  per  cent  alcohol, 
ami  the  clear  alcoholic  solution  examined ;  the  acid  being 
best  added  down  the  side  of  the  tube  so  as  not  to  mix  with 

the  solution.  Morawsky  's  reaction  i*  also  here  more  delicate, 
hut  if  tlie  train  oil  is  ihirk  in  colour  Hold,'-  must  lie  em- 
ployed. When  rosin,  shellac,  or  other  resins  ate  present 
the  oil  must  he  saponilieil  ami  the  rosin  oil  looked  for  ill 
the  unsaponinable  portion,   as  these  substances   also  give 

the  red  colour.  Mineral  oils  when  ilark  in  colour  should  he 
treated  with  the  weaker  acid,  especially  as  the  rosin  oil 
reaction  is  given  just  as  sharply  a-  with  the  stronger. 

process    of   mixing    live    parts  of  train  oil  with 

one  of  syrupy  phosphoric  acid  t"  obtain  a  nil  colour  when 
rosin  "il  is  present,  is  not  reliable,  the  colour  being  it  best 
only  faint,  ami   very  different  in  appearance  with  different 

samples  of  rosin  oil.  —  !•'.  H.  1,. 


ORGANIC  CHEMISTRY— QUANTITATIVE. 

Report-to  the  United  States  Internal  Revenue  Department 
us  h.  Standards  and  Methods  for  the  Pofarimetric 
Estimation  of  Sugars,  t  .  A.  Cramptou,  II.  \V.  Wiley, 
ami  U.  II.  Tittmann. 

See  /«'.'/'  s  677     68  I, 


Preliminary  Note  on  tin-  Technical  Analysis  of  Gambler. 
II.  i:.  Procter. 

N.i  pages  681     683. 


Analysis  of  a  Mixture  ofBi  Paraffin,  Stearin,  and 

Stearic  Acid     P.  Jean.     Bull.  Soc.  Chim.  1891,  5, 

Tiiiiki'  to  four  grms.  of  the  mixture  an  heated  to  boiling  in 
a  flask  with  60  cc.  ot  96  per  cent  alcohol,  the  solution 
allowed  to  en, .1,  ami  titrated  with  semi-normal  alkali,  em- 
ploying pheimlplithalein  as  the  indicator.  As  the  bees'-wax. 
is  only  \.i\  slightlj  soluble  in  cold  alcohol,  the  total  acidit] 
may  he  taken  a-  due  tn  the  siearic  acid.    To  determine  the 

tin  ami  the  inelissy  I  alcohol  (of  the  bees'-wax  >,  a  I 
ol  50  pel  ..ni  caustic  soda  solution  ■"•■  added  to  the 
contents  of  the  flask,  neutralised  as  above,  and  the  whole 
sapon.fled  bj  heating  to  boiling  for  one  hour,  the  flask  being 
.■nunc1  tell  with  an  upright  condenser.  After  the  saponifica- 
tion it plcted,  thi  excess  of  alcohol  is  distilled  off,  she 

residue   transl I  to  a  crucible,  mixed  with  dr)  silica  ami 

asbesto a,  and  then  dried  at    loo   t  .     'This  dried   residue  is 

li.  \l    powder,  d   and   .  Ml. I.I,  .1   w  nil  either  ellli  .1  ofol  In  or  with 

potrolet ither,   which   dissolves    the    paraffin    and    the 
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melissyl  alcohol.  To  separate  the  two  constituents  taken 
up  by  the  solvent,  the  latter  is  distilled  off  and  the  residue 
dried  at  lot)"  C.  and  weighed.  A  portion  of  this  residue  is 
then  heated  with  4 — .r»  ec.  of  acetic  anhydride  in  a  flask 
connected  with  an  upright  condenser  for  one  hour,  thereby 
the  melissyl  alcohol  of  the  bees'-wax  is  converted  into  the 
acetyl  ester,  which  is  soluble  in  hot  glacial  acetic  acid.  To 
determine  the  proportion  of  the  residue  soluble  in  acetic 
acid,  the  mixture,  after  treatment  with  acetic  anhydride,  is 
transferred  to  a  10  cc.  graduated  glass  tube  ;  the  glacial 
acetic  acid  is  next  added  up  to  about  the  9  cc.  mark  on  the 
tube,  which  is  then  heated  on  the  water-bath  to  90°  C, 
corked,  well  shaken,  and  again  placed  in  the  water-bath. 
After  standing  some  time  the  volume  of  insoluble  matter 
floating  on  the  acid  is  read  off  and  calculated  as  paraffiu 
(1  grm.  paraffin  =  l-35— 1 '40  cc).  This  weight  deducted 
from  the  weight  of  the  residue  from  the  chloroform  extract 
gives  the  weight  of  the  melissyl  alcohol  of  the  bees' -wax, 
The  portion  of  the  saponified  mixture  obtained  as  above, 
which  is  insoluble  in  chloroform,  consists  of  tin.'  snaps 
obtained  from  the  stearic  acid,  the  stearin,  and  the  cerotic 
acid  of  the  bees' wax.  To  determine  the  stearin  the  mixture 
is  dissolved  in  hot  water,  filtered  from  the  silica  and  asbestos 
previously  added,  and  the  filtrate  treated  with  a  slight 
excess  of  dilute  nitric  acid,  which  separates  the  fatty  acids 
present.  These  are  filtered  off  and  the  glycerol  (originally 
combined  with  the  stearin)  determined  in  the  filtrate,  after 
neutralising  the  latter  and  precipitating  with  lead  acetate, 
by  means  of  potassium  bichromate.  From  the  quantity  of 
glycerol  found,  that  of  the  stearin  can  be  readily  calculated. 
Finally  the  cerotic  acid  is  taken  by  difference. — C.  A.  K. 


Adulteration  and  Analysis  of  Bees'-wax.  A.  and  1'. 
Buisine.  Hull.  Soc.  Cbim.  1891,  5,  654— GGO.  (See  also 
this  Journal,  1891,  52—53.) 

The  substances  most  frequently  employed  for  the  adultera- 
tion of  bees'-wax  are  paraffins,  fossil  waxes,  eeresine  (a 
fossil  wax  purified  by  treatment  with  sulphuric  acid  and 
subsequent  distillation  with  superheated  steam)  and  vege- 
table waxes,  such  as  those  of  Carnauba,  Japan,  and  China  ; 
stearic  acid,  suet,  wax,  or  waxy  acids  extracted  from  the 
grease  of  the  "  suint "  or  sweat  of  sheep,  rosin,  and  organic 
or  mineral  powders  are  also  sometimes  used.  Mixtures  of 
the  substances  named  above  are  also  employed,  and  so 
cleverly,  that  adulteration  is  difficult  or  impossible  to  detect 
by  the  usual  methods  of  analysis,  namely,  those  proposed 
by  Becker,  Hehner,  and  Hilbl,  which  depend  on  a  determina- 
tion of  the  free  and  combined  fatty  acids  in  the  sample. 
If,  for  example,  a  mixture  of  9 '48  parts  of  stearic  acid, 
38'84  parts  of  suet,  and  53*08  parts  of  paraffin  is  used,  the 
results  of  analysis  as  regards  the  fatty  acids  are  identical 
with  those  obtained  in  the  case  of  pure  bees'-wax.  It  is 
necessary,  therefore,  to  adopt  other  means  I'm'  the  detection 
of  adulteration,  and,  iu  addition  to  the  determination  of  the 
Fatty  acids,  to  estimate  the  iodine  value,  anil  the  percentage 
of  alcohols  and  hydrocarbons;  although  the  results  obtained 
iu  this  way  with  different  samples  of  pure  bees'-wax  are 
variable  within  certain  limits,  the  complete  analysis  gives 
data  sufficient  for  the  detection  and  estimation  of  anv  added 
impurity  when  the  properties  of  the  latter  have  been 
previously  determined. 

In  the  following  table  the  results  id'  an  examination  of 
the  most  common  adulterants  of  bees'-wax  are  given  ;  the 
methods  employed  were  the  same  as  those  previously 
described  iu  the  ease  of  yellow  and  bleached  bees'-wax 
(Bull.  Soc.  Chim.  3,  807, 'and  4,  105;  this  Journal,  1891, 
52—53). 
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Column  I.  gives  the  melting  point  of  the  substance. 

Column  II.  gives  the  quantity  of  acids  soluble  in  water, 
column  ill.  the  quantity  of  free  acids,  and  column  IV. 
the  total  quantity  of  acids  contained  in  1  grin,  of  the 
substance;  the  results  are  expressed  in  mgrms.  of  KOII. 

Column  V.  gives  the  quantity  of  iodine  fixed  by  100  parts 
of  the  substance,  column  VI.  the  volume  of  hydrogen  in  cc. 
(measured  at  0°  and  760")  evolved  from  1  grm.  of  the 
substance  on  treatment  with  potash,  and  column  VII.  the 
percentage  of  hydrocarbons. 

By  comparing  the  results  of  the  analysis  of  the  sample 
of  bees'-wax  with  those  given  in  the  above  table  the  nature 
of  the  added  impurities  can  be  determined;  the  composition 
of  the  mixture  can  then  be  calculated  on  the  basis  of  the 
values  given  above,  and  the  analysis  verified  by  com- 
paring these  numbers  with  those  determined  experimentally, 

— F.  S.  K. ' 


Mtllititl <>f Determining Indigolinefor  1  'ommercial  Purposes. 
V.  A.  Owen.     J.  Amer.  Chem.  Soc.  1891,  13,  32—33. 

Aran  t  2  or  3  grins,  of  the  sample  arc  shaved  off  and 
coarsely  powdered,  and  from  this  quantity  2  portions  of 
1  gnu.  each  are  accurately  weighed  out.  Iu  one  of  these 
determine  the  moisture  by  drying  at  100°  on  a  watch 
glass,  and  use  the  residue  for  the  determination  of  the  ash. 
The  second  portion  is  finely  ground  and  then  triturated 
several  times  in  a  glass  mortar,  and  the  whole  transferred 
to  200  cc.  flask.  3  grms.  of  zinc-dust  and  60  cc.  of  ammonia 
(concentrated)  are  added,  the  flask  then  filled  up  with 
water  to  ',  ce.  above  the  200  cc.  mark  and  shaken.  From 
half  an  hour  to  2  hours  is  required  for  the  reduction, 
during  which  period  the  shaking  of  the  flask  is  continued 
at  intervals.  When  the  reduction  is  complete  the  froth  will 
subside  and  the  solution  will  become  pale  yellow,  or  with 
some  samples  which  contain  chlorophyll  or  other  non- 
reducible green    colouring   matter,  greenish-yellow.      50  cc. 
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,,f  tl lution  are  then  removed  by  a  pipette  from  the 

flank  to  a  beaker,  or  porcelain  dish,  5  o  oi  ether 

added  and  the  whole  agitated  by  blowing  airthrougb  the 
pipette.  The  precipitated  indigotine  is  acidified  with  hydro- 
chloric acid,  heated  to  boiling  and  colli  i  ti  1  on  a  tared  filter- 
papcr.     Finally  it   i-  dried  al  n  1  weighed.     '1  he 

result*  ar.-   accurate,  and  it  i-  not  necessary  to  take  any 

unions  to  prevent   the  absorption  ol   d 
during  the  weighing.     Lots  when 

:    should   show    no   variation    from    the   sample, 

_•.■  of  moisture,  which  will  be  higher 

than  iii  the  sample      Indigo  often  loses  20   per  cent,  on 

. Irvinir.  and  yields  as  much  as  BO  per  cent,  of  indigotine  on 

the  dried  sample.— C.  A    K. 


ANALYTICAL  AND  SI  II  \  ill  IC  NOTES. 

On    the    Intensity   of   Transmitted    Light   when    the   Co- 
efficient  of  Transmission  of  the  Medium  is   a    Function 
rime.    Jan.  Bottomley,  Mem.  and   Proc.  of  the  Man- 
chester Literary  and  Phil.  Soc   4,  1890— 1891. 

\  hi. .mi  mathematical  treatise,  in  which,  however,  at  it- 
.  I..-,  the  author  observes  thai  "  the  subject  of  his  papei 
manifestly  admits  "f  several  practical  applications,  as  for 
instance  inter  »/'".  the  quantitative  determination  of  colour- 
ing  matter  undergoing  change,  in  the  balance 

..Mil. I  not  be  used  on  account  of  the  minute  quantity  of  the 
body  to  be  estimated,  or  an  account  of  its  instability.'' 


Action  of  Sunlight  on    Organic   Compounds.     II.   I 
and  O.  Standke.    Iter.  24,  1340— 1346. 

Si  i  under  I v  ..  pan    690. 


§  multaneout  Action  .•/'  Air  and  Light  ">i  n  Number 
Organic    Compounds.     A.  Bidet.     Dull.   Soc.   ('him. 
1891,  5 

S     under  I  v..  pagt  t'.'.'a. 


'I'll.  Action  of  Running  Water  on  Certain  Minerals.     J. 
I  liouli  i.     Compt.  Bend.  112,  502     503. 
—  of  weight  of  calcareous  minerals  on  expo 
tion  "i  water,  is  much  greater  in  lit  running, 

thai  of  stagnant  water.     The  anther  agrees  with  the 

the m  of  Mohr,  and  John   Murray  and   [rvine,  regarding 

in  depths.—  E   li. 


On  Hi.  I  •■  "i  Liquid  i  art  nil  Acid  for  tin  Rapid 
Filtration  and  Sterilisation  of  Organic  Liquids.  A. 
D'Arsonval     i  ompt  Rend.  112,  667- 

iii./.  i  \\  1 1  .  pagi  7 17. 


Action  "l  Certain  Reducing  Agents  on  Sulphur  and 
Selenium,  K.  Trautmann.  Hull.  Soc,  Ind.  Mnlhouse, 
1891,87     M 

A\  odonrof  hydrogen  sulphide  manifested  itself  on  actinp 
with  tin  and  hydrochloric  avid  on  an  alcoholii  solution  of 
an  itromntii-  nitro-eompound  which  had  been  accidentally 
mixed  with  finely-divided  sulphur  i  when  the  product  of  the 
ii   «a-  poured   iut  precipitate  ol 

stannous   sulphide    was    prod I.       V*    the    sulphur    in 

question  had  been  precipitated  by  aeid   from  yellow  ammo 
ninm    sulphide,    tin-    pn-eii f    sulphurous    acid    «a- 


excluded,  and  the  inference  is,  therefore,  thai  hydrogen 
sulphide  is  produced  by  the  anion  of  nascent  hydrogen  on 
an  alcoholic  solution  of  sulphur- 
Pursuing  the  subject,  the  author  finds  that  in  the 
•  ■■  aeid.  a  mixture  of  pure  sulphur, 
till,  and  hydrochloric  acid,  gives  a  more  abundant  yield  of 
hydrogen  sulphide  than  the  same  mixture  in  the  presence 
of  alcohol,  and  that,  provided  the  sulphur  be  very  finery 
divided,  the  gas  is  disengaged  in  small  quantity,  even  in  the 
absence  of  an  Organic  -..Kent  :  moreover,  a  solution  of 
stannous  chloride  in  hydrochloric  acid  has  a  feeble  action 
on  -ul|. bur.  An  acetic  acid  solution  of  sulphur  also 
evolves  hydrogen  sulphide  on  treatment  with  zinc. 

■mi    behaves     similarly    to    sulphur    in    the    above 
ins.-  -  K.  li. 


'/'.',.     Ferment- Action   of    Bacteria.    T.    L.    Brunton   and 

A.  Macfadyen.  Proc.  Boy.  Soc.  46,  542—553. 
'I'm  experiments  Bhow  thai  bacteria  which  liquify  gelatin 
.I.,  bo  by  mean-  of  a  soluble  enzyme  which  is  capable  of 
withstanding  a  slightly  higher  temperature  than  the  bacteria 
themselves.  By  precipitating  liquefied  gelatin  by  alcohol, 
a  precipitate  was  obtained  which  possessed  the  power  of 
liquefying  gelatin.  A  more  active  preparation  was  obtained 
in  a  similar  manner  from  meat  broth  in  which  the  bacteria 
bad  been  cultivated.  Acidity  binder-,  alkalinity  favours 
the  aetion  of  this  enzyme.  When  the  bacteria  are  grown 
in  a  solution  containing  starch,  they  Becrete  a  diastatia 
enzyme  which  is  quite  distinct  from  the  enzyme  which 
liquefies  gelatin.  They  "ill  also  grow  in  solution-  of  dextrose, 
and  will  disintegrate  muscle,  but  will  not  grow  in  solutions 
of  cane  sugar  or  have  any  effect  on  fat-.  — A.  I..  S. 


The   Borderland  between  Physics  and  Chemistry.    Q.  F. 

Barker.    J.  Amer.  Chi       -       L891,  13,  1 1     89. 
A  ii:i  -i  in  vi  i  u  ad.li.--  to  the  American  ( 'hemical  Society, 

— C.  A.  K. 


Alteration  of  the  Density  of  Water  on  Beating.     D.  Mcn- 
deleeff.     J.   Buss.  Chem.   Soc.  23.  188;  J.  Buss.  (hem. 
1884,  7  j  .1.  Chem.  Soc.  (Trans.)  i*sb 

liii     expansion   of  water  on   rising   the   temperature   of 

heating,  in  spite  of  its  great  scientific  and  practical  impoi- 

cannol    be    considered    either    theoretically    fully 

explained    or    practically    exhausted.      All    the    existing 

ations  after  all  necessary  but   not  sufficiently  exact 

ons,    differ    much    too    widely    to    !»•    considered 

i  al  the  pre-,  nt  -tale  of  scientific  measurements  and 

weighing  tip  to  the  millionth-. 

Vlthough  this  communication  of  the  author,  being  the 
result  of  In-  working  over  the  existing  data  on  the  subject, 
and  forming  but  preliminary  remarks,  t.>  be  followed  by 
his  own  experimental  investigation,  yel  he  proposes  anew 
m  covering  all  thai  i- known  concerning  the  density 
of  water.     It  is  this  : 


(1  - 
\      t)(B  -i)C 


V,  B,  and  C  being  constants  whose  exact  amount-  hardly 
can  be  found  on  account  of  the  want  of  exactness  in  the 
usual  corrections.  (For  instance,  the  co-efficient  ol 
expansion  of  mercury  and  glass  is  considered  constant, 
while  this  i-  not  the  case.  1 

In  three  elaborate  table-  the  author  shows  : — 

I.  The  existing  data  concerning  the  density  of  water  by 
13  different  investigators. 

I  1.     \  I  ol   the  above  data. 

ill    The  author's   figures  calculated  by  means  of  his 

formula-. 

The  principal  data  of  the  three  are  condensed  into  one 
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fC. 

Average  of  all 

exisi jntr  Data 

on  the  Density 

of  Water  on 

bleating. 

Volumes 
Calculated  by 

Menus  of 
MendeleefTs 

Formula,  i',. 

C:ilrul;lt''<l 

Sp.  Gr.  of 
Water,  .•>,. 

Possible 
Errors  of 

Modern  De- 
terminations 
in  Millionths. 

-  1(1 

1,001,722 

0-998281 

*F    49 

-    5 

1,00(1.002 

1,000,676 

0*999325 

=F     29 

II 

1,000.122 

1. .127 

0-999873 

T     12 

+    5 

1,000,008 

1,000,008 

0.9:19992 

±      3 

+  HI 

1,000,263 

1,000,262 

0'99973S 

±     15 

15 

1,000,847 

1,000,849 

0-999152 

±     20 

20 

1,1101.733 

1,001,731 

0*998272 

±    33 

25 

1,002,871 

1.002,880 

0-997128 

±     43 

30 

1,004,248 

1,001,276 

0*995743 

±      19 

40 

1.007,700 

1,007,725 

0*992334 

±    53 

50 

1,011,933 

1,011,907 

0*988174 

±     65 

60 

1,016,915 

1,010,920 

0*983356 

±     72 

TO 

1,022,513 

1,022,549 

0-9779  IS 

±     80 

80 

1,028,819 

1,028,811 

0-971990 

±    92 

'.m 

1,036,719 

1,035,1 ',92 

0-965537 

±  109 

100 

[,013,180 

1,043,194 

0-958595 

±  133 

120 

1,060,093 

II-9I31U 

±  600 

110 

1,079,667 

n-926211 

i  650 

100 

1. 102,210 

0-907203 

±  700 

180 

1,128,167 

0*386393 

±  750 

200 

1,158,114 

0*863473 

t  800 

PATENTS. 


— N.  W.  T. 


An    Improved    Stand    for    Chemical   or  oilier    Purposes. 

A.   W.   Kllis,   London.     Eng.   Pat.  3187,  February    21, 

1891.  8d. 
An  outer  tube  is  fitted  over  the  upright  rod  of  the  retort 
stand.  The  rings,  &c.,  are  clamped  upon  this  tube,  and 
the  tube  can  be  raised  or  lowered  and  held  in  any  desired 
position  by  a  collar  and  set-screw.  The  advantage  of  the 
contrivance  is  that  when  the  rings  have  once  been  arranged 
as  desired,  the  retort  or  other  apparatus  upon  them  can  be 
raised  or  lowered  by  one  movement  instead  of  having  to 
readjust  each  ring  separately.  Various  modifications  of  the 
contrivance  are  described. — H.  S.  P. 


Imp:  or  emeu  Is  in  Centrifugal  Apparatus  for  Testing  the 
Composition  of  Milk  and  other  Compound  Fluids. 
S.  C.  Hauberg,  Copenhagen,  Denmark.  Eng.  Pat.  5173, 
March  23,  1891.     6d. 

See  under  XVIII.  A-,  page  719. 


Crator  ftrport. 

(From  the  Board  of  Trade  imd  other  Journals.') 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Great  Britain  and  Ireland. 

General  Order  as  t<>  Methylated  Spirit. 

Inland  Revenue,  Somerset  House, 

London,  W.C.,  20th  July  1891. 
Ordered — 

That  the  attention  of  the  officers  of  the  Department  be 
directed  to  the  following  regulations  which  are  to  be  observed 
with  regard  to  the  preparation  of  methylated  spirits  for  sale 
by  retailers  : — 

1.  An  authorised  niethylator  must  in  the  presence  of  the 
proper  officer  of  Inland  Revenue  mix  with  and  dissolve  in  all 
methylated  spirits,  to  be  supplied  to  a  retailer  of  methylated 
spirits  for  sale  by  him,  a  quantity  not  less  than  three-eighths 
of  1  per  centum  by  volume  of  mineral  naphtha  of  a  specific 
gravity  of  not  less  than  -800.  The  mineral  naphtha  must 
before  the  mixing  thereof  be  approved  by  the  Board, 
samples  being  taken  and  dealt  with  as  directed  in  Licence 
Instructions,  page  69,  paragraph  4. 

New  forms  of  recpiisitions  have  been  prepared  for  obtain- 
ing methylated  spirits  for  sale  by  retailers,  and  supervisors 
should  apply  to  the  Controller  of  Stamps  and  Stores  for  a 
proper  supply. 

2.  Essential  oil  or  other  flavouring  matter  must  not, 
without  the  express  sanction  of  the  Commissioners  of 
Inland  Revenue,  be  added  to  or  mixed  with  methylated 
spirits. 

3.  A  retailer  of  methylated  spirits  must  not  sell  or  hare 
upon  his  premises  for  sale  methylated  spirits  containing  any- 
essential  oil  or  other  flavouring  matter,  or  in  which  mineral 
naphtha  has  not  been  dissolved. 

4.  In  any  case  where  methylated  spirit  for  sale  by  retail 
is  supposed  from  its  odour  to  contain  essential  oil  or  other 
flavouring  matter,  or  where  the  spirit,  by  remaining  cl»ar 
when  diluted  with  water,  shows  the  absence  of  mineral 
naphtha,  a  sample  should  he  forwarded  to  the  laboratory 
under  the  usual  regulations. 

5.  A  person  who  has  been  authorised  to  receive  methy- 
lated spirits  for  use  in  any  art  or  manufacture  carried  on 
by  him,  whether  he  holds  or  does  not  hold  a  licence  as  a 
retailer  of  methylated  spirits,  must  obtain  all  methylated 
spirits  from  an  authorised  niethylator  only,  and  in  the 
manner  directed  by  sub-section  4  of  section  124  of  Spirits 
Act,  1880. 

6.  When  in  any  case  it  is,  from  local  circumstances, 
deemed  desirable  that  an  account  should  be  kept  by  a 
retailer  of  methylated  spirits  in  accordance  with  the  terms 
of  the  126th  section  of  43  &  44  Vict.  e.  24.,  the  supervisor 
should  at  once  report  the  circumstances,  and,  if  enjoined, 
the  account  should  be  in  the  following  form : — 


Methylated  SriRiT  Retailer's  Stock  Accoint. 
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The  present  stocks  nf  ordinal]  m  thj  lated  spirits  for  salt 
;  should  l»-  disposed  of  before  the  1st  Januarj  1892 
The  other  regulations  specified  are  to  be  in  force  from  the 
-  ptember  1891. 
A  copy  of  tin-  order  should  1"-  delivered  to  everj  autho 
riscd  methylator  and  every  retailer  "f  methylated  spirit-, 
ami  a  memorandum  musl  be  entered  of  Bnch  delivery  in  the 
store  and  general  register  of  the  station.* 

Ki  —I  v. 

\       i      !oma  Tariff. 

sir   R.  li.    I'.   Moricr,    Her    Majesty's   Ambassador    at 

Bi     Petersburg,   in  a  despatch  to  the  Foreign  Office,  dated 

sea  a  French  translation,  as  published  in 

irnal  •/•   St.  Pitertbourg,  of  an   article   which  lias 

appeared  in  the  "  Ministry  of  Final  '  on  the  new 

,n  tariff  (See  belOW  ). 

irticle  point t  that  in  the  tariff  of  1869,  ultra- 
protection  was  abandoned  foi  mod  lection,  which 
favoured  the  importation  of  manufai  ds-  since  then 
partial  measures  of  a  protective  character  had  to  be  resorti  d 
t... -..  as  to  protect  national  industries,  which  were  in  the 
first  phases  ol  development,  against  foreign  competition; 
,ui.l,  in  addition  t"  these  measures,  tin-  law  making  it 
obligatory  t"  paj  all  <  ustomi  duties  in  gold  raised  the 
import  duties  by  30  per  cent,  in  1-77.  bj  l<>  per  cent,  in 
,,,|  by  10  pet  cent,  tr,  -jo  per  cent  on  most  articles  in 

This  gradual  return  to  the  system  of  ultra  protection  lias 
greatly  contributed  towards   the  development  oi  the  manu- 
facturing   industries    of    Russia,   which,    producing    only 
1,000  roubles  in  If  16,900,000 roubles 

in    1876,   and   amounted   t<>   562,800,000  roubles  in   1888 
This  |"  distributed  as  follows  among  the  different 

branches  of  industry  : — 


1876. 


1888. 


over  187*. 


Millions 
ol  K. 
Cotton  yams  ami  ti-sin-s        ?•_'''; 

Woollen  yams  and  tissues      i''"-' 

i  ks, cloth-printing 
.  Ac. 
i  p yarns ...        I5*u 


Silk  indiislrv l-a 

Paper     making,     wall-  5*3 

Cneinii                      and  i'1- 
tuff*. 

i                    pi  i 

i                   porcelain  . .  1*8 

Machinery  production  . .  l  PO 


Miliums      Million* 
..I  I!.  ol  K 

lltf-7 

.vv:,  08  "t 

'J:*  "J 
,..-, 

M'l 
11-0 

in 
Hi:' 


,;7'7 
•Jul 
•  ' 
11-8 
."> '  .'i 
2'Pfl 
-  ■  ■_» 


I  MPS 
■i'CJ 

.-.iv 
is.ru 

81"8 
6*3 


irticle  then  continues  «itli  the  -tat.  "nut  that,  on  the 
other  band,  the  gradual  increase  of  the  duties  reduced  the 
imports    from     112,561,000    credit     roubles    in     i- 

The  Board  of  Tradt  Journal  tor  August  (pp 
al-...,  -.tinni  of  the  import  duties  dow  leviable 

in  Russia   on  the  principal  ai  British  produce  or 

manufacture     This  t.mtT  cami   into  force  on  the  I8tb  July 
1 89 1 . 

The   following    classification    has  been   adopted; — Yarn 

and  threads,  woven  manufactures,  metals   wrought  and 

wrought  i,  earthenware  an. I  pore*  lain,  gl  i--  and  glasswan  -. 
bides,  skins  ami  leather  (unwroughl  ami   wrought),  indin- 


,,iil   I  lir   tills 

■  nulhoriscfl  users  ol   invtlt.vl'Hed  spiril  for  niatiufar. 
rb<  s lium  ^tisk  "t 

In. t)i  kinds  H  permitted. 


rubber  and  gutta-percha,   paper,  ftsc.,  chemicals,  -alt.  oils, 
minerals,  rfcc  ,  articles  of  food,  ami  miscellaneous  articles. 

The  following  i-  a  statement  of  the  duties  now  leviable 
upon  chemicals  : — 


Tariff  Classification. 


iJmJ'.'t  English 

l.'iiv  Rquivalcnt 


('111  Mil    U-  : 

Alka 

i 'arlionaic  of  soda  sml  rarbonnte 

Dtash. 
Itimrimnaie  of  soda  and   bicar- 
bonate ol  potash. 
Caustic  su'ln,  crude 

.rilied 

Mum.  crystallised 

Do.,  calcined  or  in  powdi  r 

Arsenic  white 

vtes: 
Sulphate  ol  baryta 

Caustic  baryta 

■  ,  fs  : 

rlil..ri.li'  of  lime  and   bleaching 

liquid. 
(Iironiate  or  potash 

ix,  refined  

'■'Hi  : 
Crude : 

ports  or  at 
■ .  >i  arnment  ,,f 
Archangel,    or    across     the 
western  land  frontier. 

:,,l  at  p-rts  of  the  Mack 
I  Asov. 
I.  and  flowers  n(  sulphur.. 

Conpt 



Other  kinds 

Bosom  salts 

Sal-ammoniac 

p,  fr<  : 

tush 

Nitrate  ol  soda 


Bbls  ■    p 

Cwl 

e 

a 

:.    a 

.. 

.. 

0 

s     1" 

- 

., 

0 

s  in 

•• 

I'lHI 

" 

1 

ir:;n 

.. 

0 

•■ 

ii-:;.-, 

.. 

•i 

3     .-.J 

- 

O'SS 

" 

0 

1-00 

., 

u 

;■  in 

•• 

l'SO 

0 

n  1" 

. 

"'7" 

.. 

II 

., 

1 

i'.    1 

1-20 


ii'ii'j 


III,.-, 

..       0 

"    I 

D'SD 

.,     II 

1  11. 

n'L"J 

0 

■J  1 

fill 

■     u 

'.'  1.1 

ii-  || 

,.     II 

1    .'.. 

I'M 

..     " 

13     1 

"'ii.', 

.,     o 

0    ;, 

O'Ufl 

.     o 

0     7 

S\\  n/i  Rl  urn. 

Classification  of  Articles  in  Customs  Tariff. 

Note. — Quintal     220"  1  lb.  avoirdupois.     Brai 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  1  tastoms  tarilT  were  given  by  the  s»i«s 
Customs   authorities   in   the    months  of    May   and    June 

last  :  — 

Paper  chemically  prepared  for  photography. — Category 
■_'7nit.     Duty,  16  francs  per  quintal, 

Steatite  of  sulphate  of  copper  (for  checking  the  diseases 
of  the  vim-  mil  potatoes),  ..  powder  composed  of  about 
:ni  pet  cent,  of  soapstone  and  10  per  cent,  of  sulphate 
ol  copper  (vitriol). — Category  16,  Duty,  80  cents,  per 
quintal. 

Antikamplne  (derived  from  tar,  used  for  the  destruction 
ol  worms  and  caterpillars). — Category  16.  Duty,  30  cents, 
per  quintal. 

Cable  grease  (mixture  of  greases  and  graphite  used  for 
putting  round  cords,  cables  of  iron  wire,  electric  cables, 
gorj  is.     Duty,  9  francs  per  quintal. 

1  I  M.V. 

CVisfosij  Uktieson  Mineral  oilx. 
Voti      Quintal      220*4  lh  avoirdupois.     Franc 
Mr   II.   N.   Dering,   Bet   Majesty's  Commercial    Mladic 
it    Rome,  in  11  despatch  to  the  Foreign  Office,  dated  the 
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24th  July,  forwards  copy  and  translation  of  a  law  which 
has  recently  been  passed  by  the  Italian  Parliament,  and 
which  has  been  published  in  the  Official  Gazette,  modify- 
in;;  the  tariff  for  mineral  oils  and  regulating  their 
classification  for  Cnstoms  purposes.  According  to  this 
law,  the  duty  on  heavy  mineral,  resin,  and  tar  oils  is 
fixed  at  8  francs  per  quintal,  and  on  other  kinds  at 
-17  francs  per  quintal. 

Tl.NIS. 

Tariff  Changes. 

Mr.  E.  Drummond-Hay,  Her  Majesty's  Consul  at  Tunis, 
in  a  report  to  the  Foreign  Office,  dated  the  6th  July, 
encloses  copy  of  a  Beylical  decree  of  the  23rd  June  1891, 
published  in  the  Journal  Officiel  Tunisien  of  the  2nd  July, 
removing  the  prohibition  on  the  importation  into  Tunis  of 
nitrate  of  soda,  sulphur,  and  saltpetre,  and  specifying  the 
articles  included  in  that  category,  which  will  be  exempted 
from  duty  if  imported  for  agricultural  purposes  and  for 
the  tieatment  of  diseases  of  the  vine.  The  following  are 
the  articles  so  exempted  : — 

Guanos,  phosphates,  and  superphosphates,  bone  powder, 
phosphated  gypsum,  horn  manures,  tish  manures,  metal- 
lurgical phosphates,  dried  blood,  burnt  leather,  sulphate  of 
ammonia,  sulphate  of  potash,  sulphate  of  iron,  nitrate  of 
potash,  nitrate  of  soda,  chloride  of  potassium,  chemically 
composed  manures,  sulphur  sublimate,  triturated  sulphurs, 
sulphate  of  copper,  nicotine,  ammoniate  of  copper,  sulphuric 
acid,  ammonia,  and  powders  and  liquids  used  in  the  treatment 
of  diseases  of  the  vine. 

The  Baham  \>-. 

Tariff  Changt  s. 

Hy  Ordinance  No.  7  of  1891,  tallow,  rosin,  caustic  eoda, 
potash,  palm  oil,  electrical  apparatus  and  appliances,  metal 
rooting,  and  crude  petroleum  are  added  to  the  free  list,  an. I 
a  drawback  of  '.Hi  per  cent,  of  (  iistoms  duty  is  allowed  on 
kerosene  oil  used  as  fuel  in  the  working  of  steam  engines. 


GENERAL   TRADE  NOTES. 

The  Uses  of  Peat  in  the  Arts  and  Industries. 

The  Handels  Museum  of  16th  July  publishes  an  extract 
from  an  article  by  Dr.  Leo  Pribyl,  who  maintains  that  peat 
is  a  valuable  raw  material,  the  uses  of  which,  except  as  fuel 
and  litter,  are  as  vet  very  limited.  The  fibre  is  unsurpassed 
as  a  packing  material  for  use  in  the  case  of  breakable 
merchandise,  being  much  superior  to  straw,  hay,  &c,  owing 
to  its  greater  elasticity  and  dryness.  In  the  case  of  con- 
signments consisting  of  liquids,  it  possesses  the  advantage 
of  being  peculiarly  adapted  for  absorbing  any  of  the 
contents  which  may  have  escaped  through  breakage,  and 
thus  preventing  damage  which  might  result  to  other  con- 
signments through  damp.  In  the  shape  of  dust  and  litter 
it  is  especially  adapted  for  preserving  perishable  articles. 
Meat  when  packed  in  it  will  keep  fresh  for  weeks,  and  will 
eventually  dry  up,  the  moisture  being  absoibed  by  the  peat. 
In  this  way  fresh  sea  tish  has  been  sent  from  Trieste  to 
Copenhagen,  and  has  reached  its  destination  in  perfect 
condition.  Peat  is  also  successfully  used  for  preserving 
fresh  fruit  ;  even  grapes  may  be  made  to  retain  their  fresh 
appearance  for  months,  and,  owing  to  the  high  prices  of  this 
fruit  in  spring  and  summer,  would  amply  repay  the  trifling 
expense  incurred  by  the  use  of  peat  dust.  Experiments 
have  shown  equally  satisfactory  results  in  the  case  of 
pears,  apples,  plums,  &c,  as  also  in  the  case  of  cabbage, 
turnips,  and  potatoes,  peat  packing  having  the  advantage, 
not  observable  with  other  packing  materials,  of  preventing 
the  sprouting  of  potatoes  in  spring.  The  question  as  to  the 
best  method  of  preserving  eggs  for  the  winter  months  is  an 
important  one,  and  still  remains  without  any  satisfactory 
answer.  Possibly  the  preservative  qualities  of  peat  might 
here  again  be  illustrated,  and  a  satisfactory  solution  of  this 
important  question  he  arrived  at. 


It  has  been  found  a  drawback  in  the  use  of  artificial  saline 
manure  that  in  wet  weather  it  forms  itself  into  hard  lumps 
which  cannot  be  scattered  by  the  manure  spreading 
machines,  a  difficulty  which  may  he  obviated  by  the  use  of 
a  small  quantity  (2-5  per  cent,  has  been  found  to  he 
sufficient  in  the  case  of  kainite)  of  peat  dust  with  the 
manuring  salt. 

As  a  substitute  for  ashes  ami  straw  in  tilling  up  the 
partition  walls  of  cellars  and  ice-house  broken  peat  is  most 
suitable,  as  the  effect  of  moisture  on  the  ashes  or  straw  is 
such  as  to  render  their  immediate  removal  a  necessary 
condition  for  the  continued  use  of  such  places.  Ice  has 
been  preserved  for  eight  days  in  a  cement  barrel  when 
covered  with  dry  peat  litter.  Two  pieces  of  ice  were  ex- 
posed to  the  sun's  rays  in  Braunschweig,  one  of  them  was 
covered  with  wood  shavings,  and  the  other  with  a  layer  of 
equal  depth  of  peat  litter.  The  former  had  thawed  iu  72 
hours,  when  it  was  found  that  the  latterwas  still  almost  entire. 
From  this  it  is  seen  that  peat  is  a  bad  conductor  of  heat, 
and  is  consequently  well  adapted  for  isolating  purposes. 

Peat  dust  has  been  recommended  as  an  excellent  ingre- 
dient for  use  in  the  manufacture  of  light  porous  bricks, 
being  mixed  with  the  clay  previously  to  baking.  Bricks  of 
this  kind  are  much  sought  after  in  certain  branches  of 
architecture.  But  still  further  industrial  uses  are  found  for 
peat.  The  peat  hogs  of  Northern  Germany  and  of  Sweden 
are  being  worked  by  joint  stock  companies  with  a  vim  to 
obtaining  the  elastic  fibre  which,  when  free  from  dust,  is 
used  for  weaving  into  carpets  and  other  textile  fabrics. 
Considerable  capital  is  invested  in  these  undertakings  in 
Oldenburg  and  Sweden.  The  paper  industry  too,  in  the 
manufacture  of  peat  cellulose,  has  shown  a  decided  pre- 
ference for  this  tender  and  pliant  fibre,  so  that  it  may  be 
justly  said  that  at  the  present  time  the  supply  of  good  peat 
is  inadequate  to  meet  the  demand,  considering  the  varied 
uses  of  this  unpretentious  raw  material. 

The  chemical  industry  is  using  peat  in  the  manufacture 
of  charcoal,  peat-coke,  peat-gas,  &c,  thus  converting  a 
cheap  raw  material  into  a  valuable  industrial  product. 
Boghead-naphtha,  tar,  solar  oil,  paraffin,  acetic  acid,  and 
gas  have  been  produced  from  peat,  and  it  has  even  been 
used  in  tanning.  It  has  been  for  years  used  in  Germany 
for  absorbing  waste  liquids  and  refuse  in  factories,  and  in 
this  way  has  furnished  large  quantities  of  valuable  manure 
in  certain  districts. 

An  enumeration  of  the  manifold  uses  of  peat  will  prove 
that  this  raw  material,  which  has  hitherto  been  considered 
of  little  importance,  and  which  nature  has  provided  in 
such  abundance,  even  if  it  be  iu  many  districts  partially 
distributed,  is  destined  not  only  to  benefit  agriculture  by  its 
valuable  properties  and  chemical  composition,  hut  to  lay 
the  foundation  of  a  flourishing  and  wide  spread  industry. 
A  new  era  has  been  entered  upon  in  the  sanitation  of 
towns  by  using  peat,  and  it  is  to  be  hoped  that  advantage 
will  be  taken  of  the  undoubted  benefit  arising  from  its  use 
both  as  regards  the  health  of  urban  populations  and  the 
promotion  of  agricultural  interests  by  the  supply  of  large 
quantities  of  manure.  In  this  way  extensive  and  unpro- 
ductive tracts  of  bog  land  would  be  converted  into  valuable 
properties,  and  a  flourishing  industry  would  provide  work 
and  wages  for  thousands  of  hands. 

The  Netherlands  Margarine  Trade. 

In  a  report  dealing  principally  with  the  trade  in  American 
oleo  oil  as  a  material  for  the  manufacture  of  margarine  iu 
the  Netherlands,  the  United  States  Consul  at  Rotterdam 
writes  as  follows  : — - 

Oleo  oil  of  the  value  of  10,000,000  dollars  was  imported 
into  the  Netherlands  from  the  United  States  during  the 
calendar  year  1890.  It  was  purchased  by  the  makers  of 
Dutch  "  margarine  "  (substitute  butter)  whose  present  con- 
sumption of  American  oil  exceeds  by  more  than  100  per 
cent,  the  consumption  of  five  years  ago. 

Other  European  countries  sending  oleo  oil  to  this  foremost 
margarine  market  of  the  world  are  England,  France,  and 
Austria.  These  supply  only  20  per  cent,  of  the  u  hole, 
however,  the  remaining  80  per  cent,  coming  from  the 
United' States  :  and  the  oleo  products  of  these   European 
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ii   with   the  American  product,  is 

in  quality  anil  pi 

dI   oleo  oil  in 

fetherlands  markets  tended   steadily  downward,  the 

range  h  100  to   H2florins  pel    1""  kilogrammes 

>und  i    in    :  -  'i,   to    IS  to 

kilogrammes  (8  to  11  cents  per  | 

Within   the   present   calendar  year,  there  1ki~ 

1 n   :i   mai  suKtained    rise    owing    to   di 

■ 
The  •  '   "l">  oil  '"  ''"'  '  '"'' ,;  ' 

it    Bent   K>  this    market    quite 

re  than  one-half  of  tin-  total  An 

portanc     in   Ken  ^  o  I  . 
Philadelphia, '  Imaha,  Kansas  <  it\ .  and  Boston. 
The   trade   in     American   oleo  oil    for  the   Netherlands 

in  this  city  eight  im- 
md    15  brokers  dealing  exclusively  in  the  product. 
( Ihieago   packers   has    here    liis    own 
■    from   « Ihicago,   while   the   otht 
represented  by  resident  firms  of  established  standing  and 
itioo. 
The  hir^.-  margarine  factories  in  the  Netherlands  number 
32      In    Kotterdam,   :>:   Oss,    l:    Nymwegen,    I;  Bois    le 
Due,   :t :    Haarlem,  -J;    Helmond,   '-' :   and    in   Dordrecht, 
bout,  Asten,  Alkmaar,  Amsterdam,  Waspik.'Zwam- 
ida,  the  Hague,  Middleburg,  Oldenzaa),  and 
\\  cesp,  ;  •  ich. 

litter  greatly  in  size,  capacity,  and  value. 

All  however,  are  modern  in  equipment,   and  those  more 

built    represent    large   investments,   proving    the 

f.iiili   of  their   Dutch  owners  in  the  future  of  margarine. 

One  plan!  lately  erected  in  Rotterdam  cosl  500,000  guilders 

in. I  ranked  ai igthe  imposing  Btructun  s 

nf  thi 

Possibly    the    most     representative    among     margarine 

-  hi    the  Netherlands   is  one  Bitnated  al  Oss,  in  the 

province  of   North  Brabant     It  is  owned  and  operated  by 

\ni Furgens,   whose    familj    th  iccessivc 

butter   mi    'In'  Bite  "i   the  presi  al 

factory.    'lie-   buildings  ami   ^r..iiinl~   an-   extensive,    the 

m  ployed  i-   ingenious,  efficient,  and   costly,  and 

in, m  end  to  end  the  establishment  is  a  marvel  of  Dutch 

orderliness  ami  cleanliness. 

This   factory    produces   ami  ships  regularly    25  to 
margarine  per  week.     It  gives  steady  employment   in  200 

I are  expert  workmen.     It 

i same*  each  week  an   average  of   125,000  litres  of  milk. 

Id  "i    i",.' cows  owned  by  2,000  -mall  farmers 

living  in  tin  trv  districts. 

The  little  cit]  of  Oss  has  G.000  inhabitants.     Ii  has  tout 
hut  no  other  industry  of  note.    Direct!} 
or  indirect!}  I   people,  as  also  the  majority  of  the 

farmer  folk   for  miles  around,  gel   their  very    com! 
living  oul  "t  the  margarine  industry,  which  has  i 
- .  laewhere,  in  Holland,  a  permanent  loc  il  beni 

i  i .  ,!-«■  of  oleo  oil  impot  ts  into  the 
landsof   more  than   GOO  pet  cent.,  within  fivi 

indicates    a    correal ling   increase    in    the    exports    of 

i  factories  here  are  employed  chief}  in 
supplying  a  foreign  demand,  the  estimated  home  consumption 
..i  margurine  being  only   10  per  cent  of  the  total  output, 

ii  ine   exports   are,   howi  rer, 
unobtainabli       I  In  re  are,  so  far  as  I  am  able  to  learn,  no 

due  foi   purposes  "I  c parison,  either  public 

or  privatt      <  ..nun.  i.t. ii   statistics  in  the  Netherlands  are 
kept  Inn  indifferently  "ill  at  best,  ami  as  to  mar] 

ii     January     1800    of    the     national     la" 

requiring  all  margarine  to  be  branded,  it    had  uniformly 
•  l  with  other  dairj  products,  never  separately, 
its  in  the  trade  agree  thai  the  present   exports  are 
i.  on  than  twice  those  of  fti 

ml  iliat  the  foreign  market  I-  steadily  increasing. 

in.-   principally    purchasing    the    Netherlands 
i.i.  ai     Britain,    Belgium,    ami    t  .■ 
■  oiiiiiru   ,  it   ia  significant   to   note,  whose  oities,  abovi     ill 
1.. in  with  workpeople  earning  small 
to  whom  cheap  too  '    -  essential. 


Hi,    glimpse  thus   ufforded  of  the  growth   and    ; 
extent  of  a  permanent  and  valuable  industry  of  the  Nether- 
lands, which  had   itt  l.n    beginning  less 
than  20  yean                                  se  at  the  cause  of  such 
growth  and  at  the  methods  whereby  it  has  been  attained. 

The  step  preliminary  to  the  manufacture  of  margarine  in 
the  Netherlands  wns  the  adulteration  of  cream  butter.  In 
1872 — 74  the  woi ld-famed  Holland  dairies,  in  sharp  com- 
petition with  the  butter  makers  of  other  countries,  began  to 
employ  syrup  and  glucose  for  enlarging  and  cheapening 
their  product  The  adulteration  iucreased  from  10  to  -Jj 
per  cent,  then  to  50  per  cent  As  the  proportion  of  new 
ingredients  grew,  the  necessity  for  substances  absolutely 
wholesome  became  imperative. 

Repeated  and  expensive  experiments  under  widely  vary 
conditions  proved  oleo  oil  t  ■  ■  be  possessed  of  actual  and 
high  merits  as  a  food  substance,  and  it  was  a  matter  of 
course— oleo  being  iii  far  larger  supply  than  the  cream  of 
the  dairy — that  the  animal  oil  should  succeed  speedily  to 
the  place  of  the  chief  ingredient. 

Substitute  butter  from  oleo  oil,  manufactured  by  approved 

methods,  is  a  f 1  article  of  demonstrated   merit,  and  has 

come  to  Btay,  so  far  al  least  as   European  countries  arc  eon 

Cornell.        Il       eallllol       lie      legislated     "HI      Ol       >  II 

legislation  its  production  cannot  even  be  greatly  restricted. 
Attempts  in  this  direction  avail  nothing  on  behalf  ol  the 
farmer,  ami  directly   injure  the  armies  of  wnge-earni 

cities  who   need   cheap  wholesome   f I      Legislati an 

compel  the  margarine  to  be  branded  and  sold  for  wbut  it 
really  is.  thus  benefiting  the  honest  manufacturer  not  less 
than  the  consumer;  bul  at  that  point  legislation  in  the 
Netherlands  has  been  wiselj  content  to  Btop.* 

Farmers  in  the  Netherlands  who  own  cows  ami  have 
hitherto  made  butter  have  been  forced  to  ml  nut,  as 
of  experience,  that  the  manufacture  or  sale  of  substitute 
butter,  though  ever  so  extensive,  does  no)  appreciably 
injure  farm  profits.  If  one  be  a  large  farmer  with  good 
dairy  facilities  and  able  to  produce  good  dairy  butter,  he 
finds  now  a  more  exclusive  market  and  better  prices  than 
in  the  <la\s  when  every  owner  of  a  cow  made  butter.  If, 
however,  one  lack  facilities  tor  the  best  butter  making, and 

if  One  1 unci  of  a  few  cows,  he  is  ahle  to  i imam!  at  the 

margarine  factory  an  established  all-the-year-round  price 
for  his  milk  that  yields  larger  net  protits  than  iliil  the 
erstwhile  -ale  of  his  indifferent  butter.  Large  dealers,  also, 
who  formerly  conducted  trade  in  butter,  find  the  present 
business  in  margarine  i  o  Ii  --  profitable. 

i  nil-,  inii-|_\  or  ignorautly,  in  European  countries  ami.  I 
think,  also  in  tht  i  oited  States,  a  rerj  largi  percentage  of 
iin  less  well-to-do  people  must  vat  substitute  butter.  I 
have  official  statistic-  before  me  as  1  write  which  show, alter 
a  trifle  computation,  thai  if  all  the  milk  of  all  the  cows  in 
devoted  i"  butter  making,  the  utmost 
possible  average  product  of  a  year  would  be  just  i 
bead  of  tin.   population.     European  workpeople  conclude 

tliil-.  that    it    is   for   them,  to  a  verj -nlcial'le    extent,   a 

matter    ol'    BUb8titUte    butter    or    no    butter   food    whatever. 

!.  also.  a~  the  fast  increasing  tales  of  margarine 

al lanllv    prove,  that  the  cleanly,  healthful,  nutritious  sub- 
stitute inaih  h\  know  n  ami   reputable  manufacturers  is  fat 
i.  to  doubtful  butter  of  unknown  composition  ami 
origin. 

In  the  calendar  year  1885  the  estimated  total  output  of 
Netherlands  margarine  (the   finished  butter  product)  was 

92,400, Vineiieaii  pounds i  in  the  calendai  year  It 

estimated  total  was  165,000,000  pounds,  an  increase  in  the 
annual  output  within  live  years  ,,t   72,600,000  pounds.     Of 
if.-  aluive  given  total  product  tor  the  year   1890,  il 
mated  that  127,600,000  pounds   were  exported, while  only 

m p, .iiinls  win!  into  hoim n-umplioii 

lb.  foreign  countries  to  which  Netherlands   margarine  is 

,'  pi.  s,  ni  exported  are,  in  the  order  of  their  importance  as 

ine    buyers,    England,     Belgium,     France,     Spain, 

Portugal,  Sweden,    Norway,    Denmark,   the   Transvaal,   anil 

the  Dutch,  English, and  Torn  lonial  possessions. 


•  The  law  oftlic  Netherlands  permits  oleo  oil  (lliorsw  materia)) 
iniv  free,  thus  giving  to  the  niargarhio  Industry  :. 

inurement. 
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•At  the  present  time,  seven-tenths  of  all  the  oleo  oil  (the 
raw  material)  used  in  the  manufacture  of  margarine  in  the 
Netherlands  comes  from  the  United  States. 

Pboduction  of  Sui/phuh  ix  Italy. 

In  a  recent  report  the  French  Consular  Agent  at  Bologna 
supplies  the  following  particulars  of  the  production  of 
sulphur  in  Italy,  and  specially  in  the  Province  of 
Komagna  :  — 

It  is  estimated  that  in  1850  Sicily  supplied  about  500,000 
quintals  of  sulphur  annually,  and  that  was  sufficient  for  the 
needs  of  Europe,  for  war  and  industry.  Agriculture  has 
also  required  this  commodity  largely,  and  whilst  in  face  of 
constantly  growing  demands,  Sicily  multiplied  its  produc- 
tion, and  since  1855  the  deposits  situated  at  the  extremity 
of  Komagua,  towards  Montefeltro,  have  been  worked.  In 
1878,  the  Sicilian  production  amounted  to  2,500,000 
quintals,  and  the  Komagna  production  to  500,000  quintals, 
together  3,000,000  quintals  of  raw  sulphur  valued  at 
1,200,0002.,  or  8s.  per  quintal  on  an  average,  but  a  little  less 
in  Sicily  and  a  little  more  in  Komagua.  This  price  was  a 
reduced  one  by  reason  of  the  excess  of  production,  for  a 
few  years  hack  law  sulphur  was  worth  more  than  Us.  iu 
Sicily  and  as  much  as  13s.  in  Romagna. 

The  demands  of  North  America  have  absorbed  the 
surplus  production,  and  the  prices  amounted  to  10s. 
(Komagna.  1 884),  falling  to  8«.  in  1885,  and  dropping  as 
low  as  6s,  6d.  in  1889  and  on  the  1st  September  1890.  It 
may  safely  be  affirmed  that  below  8s.  all  the  workings  were 
carried  on  at  a  loss  in  the  Komagna  district ;  several  were 
suspended  and  the  production  was  reduced  to  200,000 
quintals  in  1886.  It  has  since  further  diminished,  but 
statistics  are  not  forthcoming  for  a  more  recent  date. 

Komagna  was  first  affected  by  the  fall  in  prices,  because 
its  production  is  the  most  costly.  Notwithstanding  the 
employment  of  machines  and  horses,  its  deeper  deposits 
entail  more  labour  than  the  Sicilian,  and  at  a  greater  cost, 
one  reason  being  that  children  must  not  be  employed. 

The  greater  part  of  the  capital  sunk  has  been  lost. 
Many  of  the  workmen  have  emigrated,  and,  iu  order  to  give 
employment  to  a  few  others,  iu  certain  places  they  have 
been  allowed  to  do  piece-work,  two-thirds  of  the  ore 
extracted  being  given  up  to  them.  The  refiners  have 
obtained  the  sulphur  from  Sicily  in  order  to  make  up  for 
the  .dearth  of  local  extraction,  and  to  keep  their  works 
going. 

Sicily  has  experienced  still  lower  prices  (5s.  6d.  per 
quintal  of  raw  sulphur  in  1889),  and  it  has  resisted  hitherto 
the  relative  exhaustion  of  its  sulphur  mines  :  but  at  present 
its  production  does  not  equal  the  demand.  According  to 
the  Customs  statistics,  the  maximum  of  working  was 
reached  in  1889  and  amounted  to  3,319,016  quintals  of  raw 
or  refined  sulphur.  The  export  was  3,287,081  quintals, 
of  which  1,107,672  were  despatched  during  the  first 
quarter.  But,  during  the  first  quarter  of  1891,  there  were 
only  exported  736,378  quintals  from  Italy.  This  falling  off 
is  entirely  due  to  the  scarcity  of  the  commodity,  and  not  to 
a  smaller  demand,  for  the  price  of  raw  sulphur  has  risen 
higher  than  in  1884,  and  bids  fair  to  exceed  the  prices  of 
1874  ;  the  price-list  of  the  Bologna  Exchange  gives  it  at 
lis.,  but  at  Komagna  it  is  stated  to  be  13s.,  that  is  to  say, 
double  the  price  of  last  year.  The  result  has  been  a  great 
revival  in  this  industry  among  the  owners  of  mines  from 
Forti  to  Fossombrone,  but  what  seriously  affects  it  is  the 
absence  of  capital. 

JIixeral  Discover*  ix  Mytelexe. 
A  correspondent  of  the  Journal  de  la  Chambre  de  Com- 
merce de  Constantinople  writes  from  Mytelene  (the  capital 
of  the  island  of  the  same  name)  that  a  mineral  has  been 
discovered  in  the  district  of  Plomari  having  the  properties 
of  talc.  A  chemist,  who  has  pursued  his  studies  in  France, 
has  erected  a  small  establishment  for  the  preparation  of  this 
product,  and  the  first  trials  have  been  more  or  less  success- 
ful, and  this  mineral,  existing  in  large  quantities  at  several 
places  in  the  island,  may  one  day  supplant  talc,  which  will 
largely  affect  the  imports  from  Genoa,  which  annually 
amount  to  about  2,000,000  kilogrammes  of  talc. 


The  Mineral  Productiox  or  Italy  ix  1889. 
The  total  production  of  Italian  mines  in  1889,  according 
to  Industries,  shows  an  increase  of  38,240  tons  over  1888, 
valued  at  about  230,000  dollars,  an  increase  of  3- 13  per 
cent,  in  quantity  and  2-19  per  cent,  in  value.  The  pro- 
duction of  1888  compared  with  that  of  1887  showed  an 
increase  of  1  per  cent,  in  quantity  and  4'  6  per  cent,  in 
value.  The  increase  in  1889,  both  as  regards  quantity  and 
value,  is  mainly  due,  in  order  of  importance,  to  the  larger 
production  of  zinc  ores,  mercury,  coals,  lead  ores,  iron 
pyrites,  asphaltum,  and  bitumen,  antimony,  and  auriferous 
ores.  The  decrease  occurred  mainly  in  sulphur,  copper 
ores  (only  in  value),  silver  ores,  iron  ores,  salt,  and  boric 
acid.  The  following  table  shows  the  production  of  Italian 
mines  in  1889  : — 


Products. 


No. 
mines, 
worked. 


Production, 


«*•      It? 


Iron  ores  

Manganese  ore 

Copper  ores 

Zinc  ores 1 

Lead  ores <■ 

Silver  ores J 

Gold  ores 

Antimony  ores 

Mercury  ( metal  I 

Iron  pyrites 

Coals 

Sulphur 

Sail 

Asphalt,  bitumen,  and  petro- 
leum, also  mineral  waters. 
Aurminito 

Boric  acid 

Graphite 

Total 


13 


10 


9 

4 

37 

119 

19 

L'S 

I 

11 

7 


Tons. 
17:;  189 

2,208 

18,5 !  I 

07  ".Ml 

;     :><:.s:m 

I     1,997 

10,932 

60S 

385 

17,022 

3.10.320 

371.101 

25,490 

:;;.r.2l 

5.600 

2.i7.; 

1,531 


No.  of 

Men 

cm. 

ploo  ed. 


Lire." 
1,887,231  1.118 

51,801  MJ 

1,341,5-28         MHO 

\27.7.775    1 
7,062,343     !•  10..V7 
1,743,603     I 
508,427 


liiii,"72 

2,271.450 

216,494 

2,858,151 

24,652,876 

556,633 

020,532 

140,000 

. 

10.271 


451 
328 
533 
348 

2  711 

29,028 
635 
996 

70 
99 
27 


72li      1,222,187     53,553.805        is.r.si 


*  One  lire  is  equivalent  to  19*3  cents. 

The  following  table  shows  the  production  of  metallurgical 
and  chemical  works  in  Italy  in  the  year  1889 : — 


Products. 


\o.  of 
Works. 


Production. 


Quantity.      foW 


No.  "i 
Men 

em- 
ployed. 


Pig  iron 

Iron  and  steel . 


Gold 

Lead 1 

Silver J 

Copper  and  its  alloys 

Antimony 

Mercury 

Sa'ts 

Aluminite  aud  sulphate  of 

alumina. 
Refined  sulphur 

Patent  fuel  

Total 


11 

323 

3 

1 

9 

1 
3 
77 
8 
17 
22 


r  lSl.l',23 
i  157.89S 


Tons. 
13,473 

181,623 

899 

212 

18 

S3 

6,901 

1,009 

:;7s 

130,639 

4,017 

5?.31<i 

520,450 


Lire. 

2,123,01  111 


50,343,3981 

35,1  S5.S 
,     509,848 


1,398") 
5,837  s 
1,848 
6,176,100'! 
5,025,750  * 
12,2  I0.no  i 

2.271.1-0 

1,958,536 
16,515,900 


473   1,370,961  139,074,963 


227 
14,518 

89 

700 

1,638 

II 

13 

-  i  87 

125 

269 

01  s 


23,308 
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The  import*  and  export!  •  •!  mineral  Bubttam  es  daring  the 

I  Ml  • 


Products. 






■•Mill . 

r.Jfl 



Tin-plates  

r  and  its  alloys 



Alum  and  snlphate  of  alumina. 


QuinHty. 

Ton*. 

•.Mil 

S,i#9,U7 
71,W1 
I'.il.uvj 

-,  17". 
l.l-T 


Exports. 


Products. 


res.... 

Zll.C 

Bulphur  — 



ill  

I:  acid  . . 
ftranhitc  . . . 

■  ry  ... 


Quantity. 

Tons. 

;  189 

9,084 

107,000 

llu.li.1 

1,943 
1370 

:::,| 


Pfl ii  i.n   i.i    Aii  mi. m  ill    IX  niK   1'xni  I'  Si  Ml  -. 

Phi    Cowles   process,    now   carried    on   bj    the   Cowles 
Electric   Smelting  and  Aluminium  Company   al   Lockport, 
N.Y.,  which  was    the  pioueei  ol    electro-metailurgical  pro- 
s',r  ih,:  reduction  of  aluminium!  was  established  in 
Bince  thai  lime  its  production  has  been  ;i-  follows  ; 

aluminium  bronze,  1885,  1,000  to  5,1 lb.,  valued  al  1,600 

0  .I.. I-  :   1886,  50,000  lb  .   valut  ,1  al   20,1 lols.  \ 

1887,  144,764  lb.,  valued  at  57,000  dols.     Fcrro-alumininm 
(containing  from  5  per  cent,  to  10  per  cent,  aluminium), 
.  dm  'i  al  from  780  to  1,170  dols  . 
1887,  12,617  II..  i  121  dols.    The  total  aluminium 

alloys  produced  bj  this  company  in  1889  was  171,759  lb. 
The  production  of  aluminium  by  the  Pittsburg  Reduction 
Companj  in  1889  was  19,200  II,.,  which  was  -,,1,1  al  -  dols. 
per  lb.  in  quantity.  The  total  production  of  aluminium  in 
the  1  nited  States  in  1889,  including  that  contained  in  alloys, 
was  17,468  II,. ,  i  !"l-. 

.illinium,  mi,,  ilir  I  nit,  ,1  Stati  -  i,i' 
in  the  following  table  :  — 


Qumility. 

Quantity. 

I-;,, 

Lbs. 

I— ,, 

I.li. 

1,04!  ,., 

1-71 

-17    1,, 

1-71 

■ 

i--i 

1-7,. 

i--., 

1-77 

1—7 

1-7- 

irs  pndina  Jnne  until  i"  i— •.  calendar  yean  nib- 
fitly. 


France  was  the  only  country  which  produced  aluminium 
commercially  until  a  few  years  ago.  It  had  never 
hi  anj  quantity  until  the  Paris  Exposition  of  1855,  where  ii 
was  shown  in  ingots  and  in  the  form  of  manufactured  articles 
of  various  kind-.  Among  ornamental  articles  it  was  noticed 
■  il  ,  small  body  of  the  Imperial  Guard  wore  breastplates 
,,!'  aluminium.  'I'lu-  price  of  the  metal  was  then  2,000  francs 
u  kilo.  The  production  was  as  follows :  1863,  1  ton;  1867, 
1-7  ton-;  1872,  1*8  tons.  Later  statistics  give  the 
aluminium  product  of  France  as  follows:  1886,2,480  tons, 
valued  al  243,000  francs;  lssr.  2,040  kil,,-.,  valued  at 
204,200  fraii,-  ;  1888,  -J,'.'.',.",  kilos.,  valued  at  295,500 francs. 
Allowing  the  French  production  t,,  have  been  1*5  tons  a 
year  from  I860  to  issu  and  2*5  tons  from  thai  to  1889, 
inclusive,  we  -ln.nl. I  have  81*5  •  22-5  =  54  tons,  or  about 
60  short  tons,  in  the  80  j 

Tin:  production  of  aluminium   in  England  in  lsss  was 

.  valued  at  5,000/.;  in  1889,  12, lb.,  valued  al 

6,0001.  There  was  an  English  manufacture  of  aluminium 
from  about  I860  to  1874,  bul  no  statistics  ,.f  its  production 
are  obtainable.  It  could  rjol  have  been  very  considerable, 
a-  the  price  of  tin-  metal  was  then  very  high.    The  Castnex 

pi --  was  inaugurated  in   England  in   1888.     Supposing 

'.., 11..  per  annum  t<,  represent  the  English  production  from 

|ss;;,  when  the  Webster  process  was  put  in  operation,  to 
lss*.  we  have  80,000  lb.  which,  with  the  12,0001b.  for 
1889,  equalling  42,000  lb.,  01  81  ton-,  maybe  regarded  as 
the  English  production  up  to  the  beginning  of  1890.  1  he 
French  and  English  production  would  therefore  amount  to 
il  s^  tons.  The  Aluminium  and  Magnesium  Fabrik,  at 
Hemelingen,  near  Bremen,  ha-  been  in  <»i  e  the 

latter  pari  of  lss;,  and  ha-  supplied  all  tin-  aluminum 
produced  iii  Germany.  The  production  of  this  eountrj  is 
given  ;,-  follows:   iss-7.   1,700  kilo-  ""I  kilos.; 

issu,  9,500  kilo-.;   total.  19,600  II 

Adding  this  total  to  the  figures  representing  the  sum  of 
the  French,  English,  and  the  Am,  rican  production  from  all 
sources, exclusive  of  alloys,  which  i-  nearly  94  short  tons, 
weget  in  round  numbers,  116  -h,,it  tons,  which  therefore 
represents  the  total  production  of  aluminium  from  I860  to 
1889,  inclusive. 


Production  ,,i   Ozokkritk  is   raj    United  -mmi-.' 

Ozokerite,  .u lineral  wax,"  belongs  to  the  aeries  of 

hydrocarbon  compounds  which  include  marsh  gas,  petro- 
leum, and   paraffin,  il   being  very  similar  in  appearance  to 

the    latter.        It     i-     col, iiiilc--    to    white     when     pore,    hut 

frequently  occurs  leek-green,  yellow,  and  brown.     Prior  to 
1888  the  only  locality  producing  this  mineral  ,.i!  was  in  the 
province  of  Galicia,  in  Austria.     Mining   began   thi 
1862,  and  though  al   tir-t  it  was  found  exceedingly  difficult 
t,,  obtain  sufficient  capital  to  push  the  enterprise,  it   has 
1  rapidly  since  thai  date,  and  at  present  there  are 
:;.',  companies  engaged  in  the  industry  in  the  province  of 
Galicia  alone.     For  -''.  years  production  was  limited  to  this 
locality,  bul   in    1888   American  ozokerite  began  to  receive 
the  attention  .,i  tic  trade,  and  considerable  work  was 
ii], on  a  newly  discovered  vein  in  Utah.    The  mineral  had 
1,.  .ii  know  ii  I.,  exist  iii  I  'tali  for  some  v  ears,  hut  whether  in 
quantity    was     not    satisfactorily    determined     until 
1  ss- 

During  lss*  ;,ii,l  lss;,  mosl  of  the  work  was  done  in  the 
waj  of  development,  but  in  the  latter  year  there  were  inci- 
dentally produced  75,000  lb.  c  ozokerite,  i  if  this 
product,  33*33  per  cent,  is  losl  in  refining,  the  amount  of 
refined  ozokerite  being  50,000  lb.,  valued  at  2,500  dols, 
Ih,  product  ot  i—  w.i-  estimated  al  65,000  lb.  of  crude 
mineral.  The  product  for  1890  will  probably  exceed 
00  lli. 

I'etin.  ■■■   i-  used  i..r  n.aih  all  the  purposes  to 

which  ordinal  \  l„,-'-wa\  is  applicable.  It  possesses  nearly 
all  the  properties  of  bces'-wax  except  stickiness,  hut  in  cases 
where  thai  quality  i-  essential  it  is  necessarj  only  to  mix 
the  mineral  with  ordinal  \  bees'-wax.  (rude  ozokerite,  like 
oiler  bj  compounds,  is   used  to  a  considerable 

extent  as  an  insulator  for  electrical  wires. 

•  Prom  Census  Bulletin,  X...  7.".. 
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The  following  tabic  shows  the  quantity  ami  value  of 
crude  and  refined  ozokerite  imported  into  the  United  States 
from  1873  to  1889,  inclusive  : — 


Years. 

Quantity. 

Value. 

Years. 

Quantity. 

Value. 

1873 

Lb. 
25,195 

Dols. 
4,244 

1882 

Lb. 
272,509 

Dols. 
29,322 

1S74 

380 

40 

1883 

505.658 

52,774 

1875 

7.430 

1,026 

1884 

017.9112 

69,026 

1876 

111,525 

2.229 

1885 

1,056,138 

123,976 

1S77 

101,004 

11,720 

1886 

B00.496 

71,220 

1878 

09,884 

7,878 

1887 

718,769 

69,034 

1S79 

44,903 

6,016 

1888 

1,164,940 

89,131 

1880 

103,973 

14,1157 

1889 

1,078.725 

86,682 

1881 

98,911 

12,792 

An  Increasing  Demand  for  Graphite. 

The  successful  experiments  which  have  been  made  in  the 
use  of  graphite  as  a  lining  for  converting  vessels,  it  being  a 
material  specially  adapted  to  withstand  the  cutting  action 
of  the  acid  slag,  has  brought  about  a  scarcity  in  the  supply 
of  old  crucibles,  and  bids  fair  to  open  a  new  market  for 
burned  graphite,  says  the  American  Manufacturer.  Old 
crucibles,  which  could  be  had  a  year  ago  at  1  dol.  per 
ton,  cannot  now  be  obtained  in  any  quantity  for  10  dols. 
per  ton. 

The  present  supply  of  graphite  for  use  in  making 
crucibles  for  steel-making  comes  from  Ceylon.  Elaborate 
experiments  have  been  made  with  the  plumbago  mined  in 
thr  United  States,  in-the  hope  of  making  crucibles  for  this 
purpose  therefrom,  but  so  far  with  hut  indifferent  success, 
or,  at  the  most,  with  less  success  than  with  the  imported 
article,  nor  has  it  been  possible  to  sell  the  home  product  so 
cheaply. 

Within  the  last  year  the  price  of  plumbago  delivered  in 
New  York  has  advanced  nearly  60  per  cent.,  due  primarly 
to  two  causes — the  quantity  mined  has  fallen  off,  and  the 
demand,  especially  outside  the  United  States,  has  increased. 
The  total  amount  of  plumbago  exported  from  Ceylon  for 
the  year  ending  June  1st,  1890,  was  161,874  cwt.  For  the 
year  ending  June  1st,  1891,  it  was  148,043  cwt.,  a  falling-off 
of  over  8  per  cent.  At  one  time  three-fourths  of  the  entire 
production  of  the  island  came  to  the  United  States,  but  at 
present  this  country  does  not  receive  one-half,  and  the 
proportion  that  it  does  receive  is  on  the  decrease.  In  the 
year  ending  June  1st,  1890,  68,726  cwt.  of  Ceylon  graphite 
came  to  America,  and  in  the  year  ending  June  1st,  1891, 
only  35,936  cwt. 

Germany  is  becoming  a  large  factor  in  the  trade  in  the 
matter  of  consumption,  its  increased  use  by  the  Krupp 
works  being  responsible  for  this.  The  imports  of  Germany 
for  the  year  ended  June  1st,  1889,  amouuted  to  only 
3,094  cwt.  In  1890  it  was  14,215  cwt.  and  iu  1891  about 
11,000.  The  falling  off  noted  from  1890  to  1891  was  about 
proportionate  to  that  in  the  output,  and  not  due  to  any  lack 
of  demand  on  the  part  of  that  country.  During  the  fiscal 
years  of  1890  and  1891  the  imports  of  graphite  in  England 
amounted  to  61,949  cwt.  and  57,906  cwt.  respectively. 

The  price  of  plumbago  varies  according  to  its  quality.  It 
is  divided  into  four  grades,  viz.,  large  lump,  ordinary  lump, 
chip,  and  dust.  The  present  ruling  figures  are  as  follows  : 
Lump  (ordinary),  4-50  dols.  to  5  dols.  per  cwt.;  chip, 
3-60  dols.  to  4  dols.;  dust,  2-80  dols.  to  3 "50  dols.  There 
is  a  very  great  scarcity  of  good  plumbago  in  the  market 
to-day,  and  no  cargoes  of  any  consequence  are  expected  in 
this  country  before  1st  September. 

The  quality  of  plumbago  depends  as  much  upon  its 
physical  structure  as  upon  its  chemical  analysis.  There  is  a 
deposit  of  this  mineral  near  Reading,  Pa.,  which  in  analysis 
is  practically  identical  with  the  best  Ceylon  article,  yet  the 
best  efforts  of  crucible  makers  have  failed  to  produce 
crucibles  therefrom  equal  to  those  of  the  Ceylon  graphite. 


Discovert  of  Coax  near  Middlesbrough. 

The  discovery  of  coal  at  Cowpen,  near  Middlesbrough, 
has  been  the  topic  of  the  past  few  days.  What  makes  the 
find  particularly  interesting  is  the  fact  that  it  has  been 
stated  by  scientists  that  there  could  not  be  coal  beneath  the 
salt-beds.  The  coal  found  at  Cowpen,  however,  is  beneath 
the  salt.  Some  time  ago  salt  was  struck  at  Cowpen  at  a 
depth  of  between  700  and  800  feet,  and  the  Newcastle 
Chemical  Company,  continuing  to  bore,  struck  a  lew  weeks 
ago  a  fair  quantity  of  natural  gas.  Still  boring  experi- 
mentally, they  last  week  found  a  2-foot  seam  of  coal  at  a 
depth  of  nearly  2,000  feet.  It  is  stated  that  the  firm  have 
reasons  for  believing  that  there  is  more  coal  beneath  the 
present  find.  —  Ironmonger. 


The  New  Florida  Phosphate  Law. 

A  bill  regulating  the  mining  of  phosphate  rock  in  the 
beds  of  the  navigable  rivers  of  Florida  was  passed  by  the 
Legislature  last  month,  on  the  last  day  of  'he  session,  and 
having  been  signed  by  the  Governor,  has  become  a  law.  By 
its  provisions  the  Governor,  Comptroller,  and  Attorney- 
General  of  the  State  are  constituted  a  board  of  phosphate 
commissioners,  which  has  the  management  of  the  phosphate 
interests  of  the  State  in  the  beds  of  the  navigable  streams. 
The  right  to  mine  these  deposits  is  to  be  granted  upon  the 
following  terms  :  for  each  ton  of  rock  analysing  less  than 
55  per  cent,  phosphate  of  lime,  the  State  is  to  receive  royalty 
of  50  cents ;  for  rock  analysing  between  55  per  cent,  and 
60  per  cent,  phosphate  of  lime,  75  cents  ;  and  over  60  per 
cent.,  1  dol.,  accounts  and  payments  to  be  rendered  quarterly 
to  the  State  Treasurer.  The  board  is  authorised  to  grant  the 
exclusive  right  to  mine  rock  fiom  the  beds  of  navigable 
streams,  within  certain  well-defined  limits,  in  no  case 
exceeding  10  miles  by  course  of  stream,  for  a  period  not  to 
exceed  five  years,  preference  being  given  to  riparian  owners 
and  to  those  who  have  commenced  or  prepared  to  mine  in 
good  faith  before  the  passage  of  the  Act.  Provision  is  made 
for  the  appointment  of  an  inspector  of  phosphates  as  the 
executive  officer  of  the  board,  and  suitable  penalties  are 
imposed  for  non-compliance  with  the  terms  of  the  law. 

As  was  to  be  expected,  this  law  has  elicited  much 
opposition,  and  will  undoubtedly  lead  to  litigation  between 
the  State  and  many  of  the  companies  which  claim  vested 
rights  in  the  river  phosphate  deposits.  Very  many  of  the 
mining  companies  are  unaffected,  however ;  the  law  not 
applying  in  cases  of  navigable  streams  or  parts  thereof  that 
are  not  meandered  and  the  ownership  of  the  lands  embracing 
whieli  is  vested  in  a  legal  purchaser. 

It  is  not  probable  that  the  burden  imposed  by  the  new 
law  will  have  serious  effect  upon  the  industry.  The  Florida 
river  phosphate  can  be  produced  and  loaded  upon  vessels  at 
Gulf'  of  Mexico  ports  as  cheaply  as  South  Carolina  rock  at 
Charleston.  Under  the  present  conditions,  the  former 
paying  a  royalty  of  1  dollar  per  ton  and  the  latter  2  dollars, 
the  relative  position  of  the  two  is  the  same  as  before  the 
passage  of  the  new  laws  in  each  of  the  States,  the  advantage 
still  beiDg  strongly  in  favour  of  the  Florida  rock.  What- 
ever may  be  the  result  of  the  new  Florida  law,  the  industry 
is  likely  to  make  great  progress  in  that  State  during  the 
present  year.  The  trouble  in  South  Carolina  between  the 
State  and  the  Coosaw  Mining  Company  is  still  unsettled,  and 
river-mining  industry  there  is  practically  at  a  standstill, 
Florida  rock  taking  its  place  in  the  market  to  a  considerable 
extent. 
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nOAlW  OF  TRADE  RETURNS. 

Simmiby  of  Imposts. 


Month  ending  Silt  July 

1880. 

1891. 

e 

i!.i2ii;ni 

801.100 
1,40! 

£ 
1,810 

Raw  materials   for  non-teitile  in- 

'!<■■». 

Total  value  of  all  imports 

8741  I 

ss,ot 

till 

SlMMlKV    OP    KXPORTS. 


■  July 


1890. 


1891. 


Metals  (oilier  than  machinery) 

'  'Item ieals  and  medicines 

Ilaneous  articles 

Total  value  of  all  exports I 


£ 

£ 

1,117487 

8418,014 

781,141 

8,113331 

8407400 

-l.!>t-.,l  ]'_■ 


iMrORT*  OK   ChKHTOAU    UTD    DR8TDVF8    Hill    Mo.vm 
i  mm  ifi     :;1-t  Jri.v. 


\  r-  i.  1.  —  . 


Quantities. 


1890. 


Values. 


Alkali Cwt 

Hark  (tanners,  Ac.)     ., 
.lone 

n's \ 

Ml    Owt, 

Cuteh  ami  sjnmblef  T'.ns 

Aniline Value  £ 


1S91. 


8,012 


181   - 


£ 

i\-.!7:i 

120453 


189 


Aliurine  . 
(Itlier  ... 




Madder    

Nitrate  n(  sola 

Nitrate  n(  potash  . 

I Tom 

Other  articles. . .  V> 

T..tal  value  n(  chemicals 


870 

'.■■J2 

1404 

88,301 
1487 

1M71 

1,144 

■",!>. 

22.285 

£ 

(9,448 

18,187 
120,719 

1,107 
9,1  M 

• 


•H.'..7^'J 


Imports  of  Metals  fob  Month  ending  31st  July. 


Articles. 


Quantities. 


1890. 


1891. 


values. 


1890.  1891, 


Copper  :- 


Refrulus  .... 
TJuwroiusht 

Iron:— 
Ure 


£  £ 

Tons  7,747  6464         88,718 

n.iii  8489      ^i:.::.-. 

I486  3461        'J7o,-J.'l 


1 1  - ". T 1        292.190       SBtoei        SlSvtSl 


Bolt,  bar,  Av 

Steel,  unwrou(?ht..      „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons 

Other  artich'S  ...  Value  £ 
Total  value  of  metals 


12,816 

8,751 

- 

71. 

7..MJ 

18,098 

1S.SS2 

170412 

178,141 

54,989 

18441 

si.i-.ll 

88,738 

1 1  ,t!H 

37408 

ajm 

100,119 

1467 

lW.GOfi 

■•M.77- 

388.446 

■■ 

2,1211,311 

1840,1828 

Imports    of    ll.uv    Mitkrials    fob    Non-Textile 
Indvstbiks  for  Month  ending  81si  Jin. 


Articles. 

Quantities. 

Values. 

1890.     '      1891. 

1890. 

1891. 

Bark,  Peruvian  . . 

Cwt. 

8484 

£ 

17.77* 

£ 

7. .wo 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic 


Lac,  Ac 

Guttn-perclia  .... 

Hides,  raw : — 
Ury 

Wet 

Ivory 


270,016 
164A8 

3,118 

7.1.1.'! 
l.o.'.l 


188,611 

4.783 
0409 


38401         37488 


Manure  — 
(luano Tons 

Bones 

Paraffin Owt, 

rairs Tons 

Esparto 

Pulp  of  wood 

Rosin *'»t. 

Tallow  and  stearin      „ 

Tar 1 

it— 
ll'wn Loads 

Sawn 

Staves  

M  ahotrany Tons 

Other  articles \ 


1,871 

1,700 

- 
17.081 
1 1487 

If.',"  17 
174487 

884488 
17,101 

";s;7 


1,084 

147 
8.104 

jo. 177 

10418 

13441 
1478 


189419 
9412 

81,107 


9,1  Ml 

01,490 

30,002 

7«44S 

I-.'.SL-, 


71,100 

11400 
If  420 
84444 

111429 

7''.' 
08488 

01411 

.'.1.7.V* 


179,041 
1414,144     1474411 

17410 

M",777 


Total  value  . 


»'      8407414 


Besides  the  •bore.dragi  to  the  Ti'ine  ol  74,0011.  were  imparled 
u  igniast  88,0881.  in  Jul]    - 
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Imports  of  Oils  for  Month  ending  31bt  July. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

Olive Tun, 

1,066 
1,983 

90,123 

10,025,318 

1,232 

1,837 

01,221 

18,07a 

3,157 

91,729 

9.147,850 

983 

3,007 

70,727 

£ 
1,531 

77,335 

101,908 

209,089 

32,1  st 
10,461 
91,890 

00,502 

£ 
26,698 

127,2117 

101,908 

[97,490 

27,503 

Other  articles  ..  Value  £ 

105,91  i 
76,518 

Total  value  of  oils  . . . 

•• 

- 

629/101 

726,150 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  July. 


Quantities. 

Values. 

Articles. 

1890. 

1891. 

1890. 

1891. 

£ 

£ 

10,77-1 

10,825. 

50,302 

10,84! 

Copper  :— 

Unwrought , 

SI, 325 

33,121 

215,064 

155551 

Wrought „ 

20,611 

23,894 

73,777 

77,184 

Mixed  metal 

18,328 

21,909 

136,318 

02,319 

.. 

.. 

2*6,611 

22'. Its 

.. 

116,625 

115,80S 

3!  11,721 

290,808 

2,915,  till 

2,178,450 

1,030 

1,635 

58,196 

01,252 

Plated  wares . . .  Value  £ 

.. 

.. 

31,799 

36,208 

Telegraph  wires,  &c.   „ 

•  • 

50,575 

150,754 

9,825 

8,920 
14,122 

45,780 
14,839 

12,1 29 

15,057 

14,650 

Other  articles  . .  Value  £ 

95,911 1 

81,514 

•• 

4,117,287 

3,240,51 t 

Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  July. 


Articles. 

Quantities. 

Values. 

1899. 

1891. 

1890. 

1891. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Ol  her  articles  ...        „ 

194,818 
141,112 
86,550 

456,150 
129,845 

32,110 

£ 
107,312 

40,055 
189,686 

91,t!3 
242,615 

£ 

175  379 

41,799 

102,772 
S1.82G 
203,703 

•■ 

731,141 

668,479 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  July. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

.     Lb. 

1,189,800 

930,500 

£ 
27,225 

£ 
23,811 

Military  stores. 

Value  £ 

.. 

.. 

133,037 

112,105 

.     Lb. 

1,122,400 

1,388,300 

22,119 

28,380 

Value  £ 

102,527 

102,450 

54,893 

50.10S 

113,151 

98,493 

Products  of  coal 

Value  £ 

91,610 

101,823 

Earthenware  .. 

,, 

.. 

214,843 

168,303 

„ 

.. 

16,901 

13,725 

tihiss  :  — 

Plato 

.Sq.Ft. 

240,151 

249,185 

15,406 

1S.156 

Flint 

9  166 
86,878 

22,191 
41,33] 

20,282 

31,019 

66,035 

Other  kinds.. 

• 

11,651 

17,281 

11.II2S 

13,719 

Leather  :— 
Unwrought .. 

„ 

11,123 

12, 

101,918 

111,625 

Value  £ 

.. 

.. 

31,913 

33,284 

4,716 

5,302 

113,301 

120,762 

Floorcloth  

Sq.  Yds. 

1,411,800 

1,747,400 

73,871 

77,000 

Painters'  materials  Val.  £ 

.. 

.. 

117,9117 

1  12.777 

80,151 

01,939 

148,615 

154,990 

.-,,299 

1,227 

10,256 

29,395 

52,705 

41,430 

51,282 
3,1  13,229 

18,916 

Total  value  .. 

2,657,360 

iflontblp  patent  £ist. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  ih 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

11,999.  C.  II.  Roeckner,  F.  L.  Roeckner,  and  R.  L. 
Roeckner.  Improved  means  and  apparatus  for  clarifying 
and  purifying  liquids.     July  13. 

12,053.  L.  Damage.  Improvements  in  apparatus  for 
measuring  temperatures  and  pressures.     July  1 3. 

12,111.  W.  McLaren  and  P.Holmes.  Improvements  in 
or  relating  to  the  refrigerating  medium  employed  in 
"freezing"  and  similar  machines.  Complete  Specification. 
July  10. 

12.124.  K.  Anderson.  Improvements  iu  liquor-raising 
apparatus.     July  17. 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.  \  ■- 


12,174,  C.  GauUch.     Improved  apparatus  for  use  in  the 
preparation  ol  chemical  solution!  <>r   li.jcii.ls  for  thi 
guishiog  of  fire.    July  IT. 

H     i      gerg  ant.     Improvements    in    compound 

it  and  other  ga in  or  aeriform  bodies. 

i  ompli  te  Sp<  ciiication.     July  - 1 

12,891.  M.  flonigmann.  Improved  apparatus  for  heating 
gases.    July  21. 

12,401.  I..  <  t \ .-.  Improvements  in  means  or  apparatus 
For  drying  or  extracting  moisture.     July  21. 

12,469  I  Hesketh  and  A.  Marcet,  Improvements  iu 
machinery  or  apparatus  for  | lucing  cold  by  the  employ- 
ment of  carbonic  anhydride.    July  22. 

12,516  '  Ferguson.  Improvements  relating  to  the 
revivification  of  charcoal.     July  23. 

12,542.  1.  Donard  and  G.  Boulet,  jun,  Improvements  in 
vvuporators.     Complete  Specification.    July  28. 

12,676.  K.  Hesketh  and  A.  Marcet.  Improvements  in 
machinery  or  apparatus  for  pi  old  by  the  employ- 

ment tnhydi  ide.    Julj  25. 

12,700.    J.  A.   Mays,      Improvements  in  the  separation 

i  of  solids,     July  U7. 
U,7'."V   B.     l:>  iirinii.  \ ,  i .      Improvemi  nts     in     i 

itus  for  liquids,     i  omplete  Specification.     .Inly  u's. 
12,805.  R.   I'.    Barnstead,   11.    II.   Spalding,    and  .1.   C. 
Bullard.       Improvements     in     water-distilling    apparatus. 
Complete  Specification.    Jul}  28. 

-    Vf.  Vckroyd  and  W.  Emmott      Improvements  in 
rating  apparatus.    Julj  29. 
12,998    G    Itodger.  Improvements  in  or  connected  with 
-  for  heating  metals  by  liquid  or  gaseous 
July  31. 

^,,  Class  XVI. 
I    fj  llin  ton  and  W.  Watson.     The  manufacture 
■  it  ;i  I'H  paration  oi  composition  for  preventing  or  lessening 
istation  in  stean    boilers.     August  I. 

13,222.  E.  Frcund,  Improvements  in  filtering  apparatus. 
August  .">. 

18,323.  .1.  II.  Minto.  Improvements  in  apparatus  foi 
charging  liquids  with  gases.     Angus)  <",. 

18,447.  v  Colson.  Improvements  in  column  -till~  for 
distillation  of  gas  liquor  and  other  liquids,  Complete 
Specification.     August  B. 

13,522.  .1.    Kced.     Improvements   in  oi    connected  with 

i  unili-n-  1. 1   ]| 

13,623,  .1     Reed.     Improvements  in   or  connected  with 
<■>!--.    in     pari     applicable     to     feed-heaters     Bnd 
condensi  c-  oi  distillers.     August  I  I. 
18,612    K   Kroo.     >,.  lb-  XXII. 


f'<mw.rrr.  Bp»  M  ti  mom  At  I  htkd.* 

1890, 

i   J.  Gamgec     Process  and  apparatus  for  condensing 
or  liquefying  vapour*  oi  gases,      August  12. 

13,2*84    -i    I  iting apparatus,    August  12. 

-  "    I.  Johnstoni       Sn  '  lass  l\. 

I5.69H    i:  A.  Robertson   (ol   Mini..-.  Watson,  and  The 

l'aryan    Co.,  Lim  i    and    I),     liallingall.       Vpparal 

evaporating,  col                             ■!       distilling       liquids. 
August  I'.'. 

15,980.  i  .  Kcllui  i  -.  I\ 

I7.JIS.  J.  Zi-ll.  i      Process   foi    obtaining  a  new  material 

from   l >i < i ■  >■  it late,   and    its   application  as  n  filtering 

medium, and  m-  n  colouring  inattci       Vugusl  19. 


1891. 

7867.  W.  P.  Thompson.  —  From  Wirth  and  t  ". 
Evaporating  apparatus  for  concentrating  lii|ui<l>.    July  29. 

7869.  W.  P.  Thompson.  From  Wirtb  and  Co. 
Evaporating  apparatus  for  concentrating  li,|uiil>  of  a  pulpy 
nature.     July  29. 

8551.  J.  H.  Day.  Process  and  apparatus  for  moulding 
plastic  or  viscous  substances  into  the  form  of  thin  bands 
or  ribbons.    Julj  S 

9354.  J.  Zubr.     Retort  furnaces.     July  29. 

11,043.  G.  W.  MilKr.  Faucets  for  measuring  fluids. 
August  o. 


H.— FUEL,  GAS,  am.  LIGHT. 
Applications. 

11,885.  J.  Bartlett.  Fuel  block  and  fire-lighter  com- 
bined.    July  13. 

12,256.  J.    Stevenson.      Improvements     relating    to    a 
method  of  transporting  and  delivering  purifying  material 
used  in  the  manufacture  of  gas,  and  to  apparatus  therefor, 
Buch  apparatus  being  applicable  ;.l>o   for  other  pn 
July  is. 

12,896.  II.  II.  Leigh.— From  T.  Bauer  and  •:.  Mendheim, 
Germany,     Improvements  in  coke  ovens.    July  lm. 

ij,.'.7i;.  (J.  E.  Stevenson.  Improvements  in  apparatus 
for  charging  inclined  gas  retorts,     July  24. 

12,818.  A.  Hickenlooper.  Improvements  in  gas  retort 
chargers.     Complete  Specification.    July  28. 

18,036,  (i.  Webb,  jun..  and  G.  II.  Rayner.  Improve- 
ments in  the  manufacture  of  oxygen  gas.    July  81. 

P,  Dvorkovitz,  The  Kerosene  <'"..  I.im  .  and 
The  Tank  Storage  and  Carriage  Co.,  Lim.  A  new  or 
improved  method  of  and  apparatus  for  distilling  liquid 
hydrocarbons,     August  I. 

13,153.  R.  Barton.  An  artificial  fuel  compound. 
August  l. 

18,179.  D.  C.  Fischel.     Improvements  in  artificial  fuel. 

C plete    Specification.     Filed    August    I.     Date   applied 

for  January  5,  1891,  being  date  of  application  in   I  uited 
Stati  -. 

18,404    C.    ('.    Black     and    B.    Alford.      An     improved 
method   for  utilising  the  non-combustible  portion  ol    coal 
ami    other    inflammable    material,    unci    furnace    refuse 
ally.     August  8, 

13,431.  J.  II  Fergusson.  Improvements  in  or  connected 
with  the  manufacture  of  illuminating  gas.     August  s. 

18,506.  I'  Dvorkovitz.  Improvements  in  the  manufacture 
of  illuminating  gas.    Complete  Specification.     Aug!  - 

10,   W,  L.Wise      From   Solvaj    ami  Co.,   Belgium. 
Improvements  in  the  purification  "i  gas.     August  11. 

COMF1  I  Tl     SPI  'Ml'    Ml"'.-      \'  .  )  I  TED. 

1890. 

13,332  II  Stevenson  Method  an. I  apparatus  lor 
July  29, 

14,109.  J.  \  Rossiter.  Means  foi  generating  heat, 
August  l'-'. 

li.l]'.'.  S.  \  Johnsou.  Ktrecting  combustion  of  furl, 
and  previ  mi i  smoke  in  steam  boilers.     August  .'.. 

14,618,  W.  II.  Lampard.  Apparatus  for  charging 
inclined  gas  retorts.    July  22. 

16,207.  F.  Siemens.  Means  of  utilising  waste  gases  in 
erative  gas  furnaces.     August  12, 

1891, 

9171.   I..    I.uln i.     Kxtrnctiou    "I   gases    from  fluids. 

August  .".. 
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I Vr.— COLOURING  MATTERS  and  DYES. 

Applications. 

1 2,44 1 .  A.  Ashworth.  Improvements  in  the  production 
colouring  matters.     July  22. 

12,557.  B.  Hirsch.     Improvements  in  the  manufacture  of 

aniline.     July  21. 

12,589.  H.  II.  Lake — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  polouring  matters 
July  2-1. 

IS, 677.  1!.  Willeox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture and  production  of  colouring  matters  derived  from 
anthraquinone  and  alizarin  blue.     August  13, 

13,693.  A.  Lembach,  U.  Schleicher,  and  C.  J.  Wolff.  A 
new  soluble  quicoline  derivative.  Complete  Specification. 
August  II. 


Complete  Specifications  Accepted. 
1890. 

14,621.  B.  Willeox.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  rosaniline  derivatives  or 
leuco  bodies  of  the  tri-  or  di-phenylnaphthyl-methane  series, 
and  colouring  matters  therefrom.     July  22. 

14,836.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Production  of  a  sulpho  acid  suitable  for 
dyeing  and  printing.     July  22. 

15.345.  B.  Willeox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  t'o.  Production  of  blue  colouring  matters. 
July  22. 

15.346.  S.  Pitt.— From  L.  Cassella  and  Co.  Manufacture 
of  azo-dyestuffs,  and  of  materials  for  their  production. 
August  5. 

15.347.  S.  Pitt.— From  L.  Cassella  and  Co.  Production 
of  azo-colours  in  substance  or  on  the  fibre.     August  12. 

15,778.  M.  Langc.  Separating  orthotoluol-sulphonic  anil 
paratoluol-sulphonic  acids.     July  29. 

15,803.  J.  Y.  Johnson. — From  the  Badische  Anilin  and 
Soda  Fabrik.  Production  of  a  new  naphthalene  derivative 
for  manufacture  of  dyestuffs.     August  5. 

16,666.  J.  R.  Geigy.  Production  of  a  yellow  colouring 
matter  or  dye.     July  29. 

16,868.  J.Y.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  and  production  of  a  new  blue 
basic  dyestuff.     August  5. 

17,168.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  sulpho-acids  of  a  red  basic 
naphthaline    colouring  matter.     August  19. 

17,218.  J.  Zeller.     .See  Class  I. 

19,167.  J.  Y.Johnson. — I*>om  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  sulpho-acids  of  a  red  basic 
naphthaline  dyestuff.     July  22. 

1891. 

9636.  B.  Willeox. — From  The  Farbenfabriken  vormals 
F.Bayer  and  Co.  Production  of  black  azo-colours  upon 
fibres.     August  19. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

11,937.  W.  II.  Bailey.  Improvements  in  the  method  of 
and  apparatus  for  washing  and  cleansing  wool  and  other 
fibres.     July  14. 

12,679.  F.  Y.  M.  Raabe.  Improvements  in  the  manu- 
facture of  yarns  from  certain  vegetable  waste  fibres. 
July  25. 


12,681.  W.  K.  Gedge.  —  From  F.  Mommer  an. I  Co., 
Germany.  An  improved  process  and  apparatus  for  treating 
textile  fibres  in  bobbins  with  a  liquor.     July  25. 

12,708.  W.  Ellis  and  S.  F.  Stirzaker.  Improvements  in 
the  treatment  of  wool  for  removing  vegetable  matter,  burrs, 
and  the  like  therefrom.     July  27. 

12,817.  A.  J.  Boult.—  From  B.  Beyer,  Germany.  A 
process  of  treatment  of  waste  raw  silk  or  '*  burr  "  with  a 
view  to  its  employment  for  manufacture  of  underclothing  or 
the  like.     Complete  Specification.     July  28. 

13,072.  J.  P.  A.  Blaye.  Improved  process  and  means  for 
the  chemical  treatment  of  ramie  fibre,  llax,  or  hemp,  in 
either  a  green  or  dried  state.     August  1 . 

Complete  Specifications  Accepted. 
1890. 

13,965.  K.  T.  Sutherland  and  G.  Esdaile.  Treatment  of 
long-staple    stalk-fibres,  such  as  China-grass,  tlax,  to  give 


more    even    staple    when    artificially    shortened. 


the 
July  22 

1891. 

745H.  S.  ('.  Dhondy.     Sizing  compounds  for  cotton  yarn. 
August  5. 

1 1,717.   A.  Fraysse.     Treatment  of  samples  of  crude  wool 
for  estimating  purposes.      August  19. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

11,847.  J.  Frost  and  E.  Cuno-Kayser.  Improvements  in 
the  production  of  dyes  en  textile  fibres  and  other  like 
materials.     July  13. 

11,936.  F.  Hurter.  Improvements  in  bleaching  wood, 
cane,  or  other  fibrous  materials,  and  the  preparation  of  an 
agent  to  be  employed  therein.     July  14. 

11,943.  W.  P.  Thompson.— From  G.  Raeithel  and  J. 
Rosenthal,  Germany.  Improvements  in  the  apparatus  for 
clarifying,  by  means  of  filtration,  dye-vats.     July  14. 

12,471.  R.  J.  Loeffler  and  E.  Kur.  A  method  and  appa- 
ratus employed  in  dyeing,  drying,  and  otherwise  treating 
textile  materials.     July  22. 

13,102.  G.  A.  Cannot.  Improvements  in  the  process  of 
and  apparatus  for  bleaching  and  treating  the  fibre  of  peat, 
or  other  fibrous  substances.     August  1. 

13,509.  C.  F.  Pike.  Improvements  in  the  method  of  and 
in  apparatus  for  bleaching  and  treating  textile  fabrics. 
August  1 1. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

11,965.  P.  de  Wilde.  Method  of  utilising  the  "  Wei. Ion  " 
plant  for  the  manufacture  of  precipitated  phosphates. 
Complete  Specification.     July  14. 

12,317.  F.  M.  Lyte  and  C.  H.  M.  Lyte.  Improvements 
in  the  production  of  chlorine  and  certain  by-products. 
July  20. 

12,522.  E.  Brochon.  An  improved  process  and  apparatus 
for  eurichitig  or  concentrating  phosphates  of  lime.  July  23. 

12,538.  F.  M.  Lyte.     See  Class  X. 

12,621.  R.  W.  Forrest  and  W.  Forrest.  .Improvements 
in  obtaining  cyanides  or  cyanogen  compounds;     July  25. 

12,763.  W.  Donald.  Improvements  in  treating  chlorides 
to  obtain  chlorine,  hydrates,  and  other  salts  or  chemical 
compounds.     July  28. 
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,    A..  L.  H.  Kuoop.     Improvements  relating  to  th< 
,,,!,•  acid  fro  a  minerals,  and  to  apparatus 
,  -  tion.     August  6. 

Sei  I  law  MX. 
13,424.  <i.  I.  .1.  \WI1-.      Improvements  in  apparatus  for 

il itraction  of   ammonia,   applicable  for  ammonia la 

»ork-  awl  the  lik.-.     Augusl 

■  i    (  .  II.  (     Ti.hborne,  A.  R.  Oorley,  -  Gco( 
and  M.  I'.  I'ureelL      Au  improved   process  and  apparatus 
for     ili.     manufacture    ol     solid     carbonic     acid     CO 

COMF1  >  i  l  '■       '■  1T>"- 

1890. 

I    Raynaud.      Production  ""I  chlorine 

Jul)  22. 

;     |.    Richters.     I'tilising  the   silicic    fluoride   ob 
i  mi.  .1  hj  the  treatment  "i  certain  phosphates  with  sulphuric 
usl  12. 
16,460    l>-  Gamble.— From  A.  R.  Pechincy.     Manufac- 
ture "i  .-hi"  i  i.     August  19. 

1891. 
I  .  Luhmann.     Pro      -  foi  production  of  carbonic 

H|. I,         \l|L'll-l    5. 

10,158,  R.  Luhmann.     Production  "l  carbonic  acid  fi  im 

!'••  of  soda.      August  5 


vill   -GLASS,  POTTBRY,  am.  EARTHENWARE 

Ai-i-i  roAi  i 

-    \V.    Walker.     Improve nts  in  glass   fur ■-. 

Ii.lv    13. 

12,016.  C.    Huelscr. —  From    0.    Balthasar,    Germany. 

I'r --  f..i  producing  china  flowers  serving  as  lamp  shades 

bcs.     July  15. 
12,852.  F.  T.    Povcr.     Improvements   in   ...    relating   to 
ii  kilns  for  the  firing   ol   bricks,  tiles,  potters' goods 
:ith1  tin-  like,  bj  gas.     Jnly  '_".i 

i         and  A.  Chamberlain.     Improvements  in 
nnnenling  furnaces.     August  7. 

G7.  I".  I  rbnn.     Improvements  in  the  manufacture  ol 
hollow  wan        Vugust   1 1. 
n.;.:-    \V   Schlcuning.     Improved  process  ..I   producing 
mitatinn  lerrn -cotla.     August  1  t. 


1..M11111   SpscmoATiom  Aockptbd. 

1  1.771.  .1    I   de  Jongh.     Glass  tiles  suitable  for  n 
conjunction  "i'li  sheet  .i,,l  iron.     Julj  22. 

16,153    D    Rylnnds      Manufacturing  glass    conduits   ..i 
il  or  other  purposes,     Augusl  19. 

16,4  12    i      K,    Wills.     From  J    II,  Grnnjon  and  1     Allc 
mand,     Moulding  and  liiinj;  hollow  articles.     Augusl  19, 

i .      fjehi  -  Knamel  iwswnrc, 

earthenware,  and  othci  mntcrials,     Vugusl  19. 

10,218    ()      lloklcn         Mam  il     slabs    ..r    tiles. 

\  '   19. 


IX     -BUILDING  MATERIALS,  (  LAYS,    MORTABS, 
and  CEMENTS. 

Applications. 

12,219.  W.J.  Reagan  and  R.  R.  Longley.  An  improved 
composition  of  matter  for  plastering  walls,  &c.  Complete 
Specification.  Filed  July  18.  Date  applied  for  Januarj 
j...  1891 .  being  dote  of  application  in  United  States. 

12,429.  1".  .1.  Reynolds  and  J,  Brown.  Producing  an 
improvement  in  building  cements,     Jolj  22. 

12,633.  T.  D.  Harries.     An  artificial  atone.    July  25. 

12,664.  C.  Smith.— From  J.  G.  Maur.lt.  Denmark.  Im- 
provements in  white  decorative  stucco  or  parqueting. 
July  25. 

12,730.  F.  Wachsmuth.     Process  for  use  in  the  mannrac 
Julj  27. 

12,806.  .1.  Mactear  and  D.  A.  Sutherland.  Improvements 
in  the  treatment  •>!'  stone  tot  hardening  the  some.    July  28. 

13,016.  <i.  Williams.  Improved  process  of  manufacturing 
hydraulic  cement.     Jnly  81. 

18,035.  ('.  Roswag.  Improvements  in  and  relating  t<.  the 
preparation  of  refractory  materials.    Julj  31. 

13,255.  C.  Scheurenberg.  Process  for  the  manufacture 
of  artificial  stones.      \  uf  usl  •'.. 

18,491.  i  .  II.  Kopke.  An  improved  fireproof  material. 
Complete  Specification,     August  10. 

13,616.  C.  Illoemendol.  An  improved  process  and  appa- 
ratus f.u  producing  hydraulic  mortar.     August  IB. 

I.  .Mill   II      Sl'K.  III.    \ll..\-     A.i'KlTKD. 

1890. 

10,962.  R.  <i.  de  Yassonand  The Societd dite La Suberine. 
Manufacture  of  plastic  compounds  lor  building  and  othei 
purposes,  and  apparatus  therefor.    July  '-"-'. 

12,607.  C.  George.  Manufacture  of  artificial  stone. 
Julj  29. 

13,595.  H.P.Williams  and  K.  G.  Williams.  Improved 
artificial  osphalte.     August  19. 

i  1,380.  L.  Johnstone.  Rotative  furnaces  or  kiln-  for 
treating  and  recovering  waste  eases  from  raw  or  partiallj 
raw  materials,  applicable  especially  in  the  manufacture  of 
cement     August  5. 

1891. 

.I-.    \v  Corbould.     Manufaotured  whiting,    Julj 

10,080.  V.  Schflfer.  Apparatai  for  drying  cement,  clay, 
and  other  materials  for  burning  or  calcining,    Julj  28. 

11,259,  R,  F  A.  Sorel,  Materials  foi  the  manufacture 
of  bricks  and  other  articles,  the  building  of  fortifications 
and  the  protection  of  vessels.     August  \-. 


X.— METALLURGY,  MINING,  B  n 

Arri  i.  LTIOH8, 

12,116.  II.  II  Lake.-  From  J.  C.  Pennie,  United  States. 
Improvements  in  apparatus  for  disintegrating  ores  and  other 
substances,  and  particular])  foi  separating  metals  and 
metallic  compounds  from  tru-ir  gangne.     July  Ifi. 

12,156,  V  l.i  I,., l,  n.  Improvements  in  smelting  iron, 
nickel,  and  copper.    July  17. 

12,165.  J.  Wilmotte,  An  improved  converter  for  the 
manufacture  of  iron  and  steel.  Complete  Specification. 
July  17. 

12,292.  I.  Willej   and  C.   D.   Battle.     Improvements   in 
ii    use  in  the   treatment  of  tin  and  other 
July  20, 

12,298.  W.  s.  Simpson.  Improved  means  and  apparatus 
for   facilitating    the   casting  of    metal   articles    in    vacuo 

Julj  '.'Il 
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12,405.  J.  W.  Richards.  Improvements  in  the  manu- 
facture of  galvanised  iron.  Complete  Specification. 
July  20. 

12.53S.  1'".  M  Lyte.  An  improved  process  for  the 
production  of  lead,  conjointly  with  the  production  of 
chlorine,  and  of  certain  sulphates  as  by-products.    July  2:). 

12,675.  N.  Lebedeff.  Improvements  in  the  reduction  of 
metals  from  their  combinations  with  oxygen.     Jul}'  25. 

12,813,  A.  Crossley.  Improvements  in  apparatus  for 
producing  ferro-ferric  and  ferric  oxides.     July  28. 

12,84 1.  L.Cameron  Improvements  in  the  manufacture 
of  steel.     July  2'J. 

12,917.  F.  \V.  Harbord  and  \V.  Hutchinson,  juu. 
Improvements  in  utilisation  of  tin  plate  scrap.     July  30. 

13,1)29.  C.  Roswag.  Improvements  in  and  relating  to 
the  extraction  of  copper  and  other  substances  from  ores 
and  the  like,  and  to  the  treatment  of  the  products  obtained 
therefrom.     July  31. 

13.008.  li.  Rosing.  Improvements  in  treating  lead  for 
purifying  it,  and  for  obtaining  litharge,  or  for  separating 
the  lead  from  the  precious  metals  contained  in  it. 
August  1. 

13,354.  II.  Lane  and  A. Chamberlain.  Improvements  in 
annealing  furnaces.     August  7. 

13,395.  K  Meyer.  Improvements  relating  to  the  extrac- 
tion of  aluminium  hydrate  or  aluminium  salts  from 
aluminium  silicates  or  clay      August  7. 

13,670.  The  London  Metallurgical  Co.,  Lim.,  and  S.  (  i. 
Cowper-Coles.  Improvements  in  coating  or  plating  metals 
and  metallic  articles,  applicable  also  for  the  manufacture  of 
bullets.     August  13. 

13,711.  M.  Mannaberg  and  J.  Cliff.     Improvements   in 

the  manufacture  of  steel.     August  14. 

13,713.  M.  Mannaberg  and  .1.  Cliff.  Improvements  in 
the  construction  of  steel  smelting  furnaces.     August  14. 

13.739.  C.  .lames.  All  improved  method  of  treating 
leady  copper  "  mattes  "  and  ores.  Complete  Specification. 
A  ue  ust  14. 

13.740.  ('.  James.  An  improved  method  of  smelting 
complex  silver  ores.     Complete  Specification.     August  14. 

13,796.   II.  1'idot.     Iron  silver.     August  15. 


Complete  Specifications  AccF.FTFn. 
1890. 

10,940.  II.  A.  von  Y  light.  Preparation  for  hardening 
iron  all  through.     July  22. 

11,877.  II.  II.  Lake. — From  La  Socictd  Yanzetti  Sagra- 
moso  anil  <  !o.     Manufacture  of  steel.     July  29. 

11,768.  F.  W.  Martino  and  F.  R.  Maitino.  Metallic 
alloys.     July  22. 

15,171.  C.  L.  ('.  Bertou.  Recovery  of  tin  and  iron  from 
waste  pieces  or  clippings.     July  29. 

15,475.  (1.  A.  Dceosse  and  V.  Lespinats.  Process  for 
making  all  kinds  of  rolled  iron.     July  22. 

16,344.  R.  S.  Casson.  Manufacture  of  steel  and  ingot 
iron.      August  19. 

1891. 

4793.   W.  B.  Middleton.     Treatment  of  steel.     July  29. 

8881.  F.  J.  Page  and  II.  A.  Anderson.  Soldering  alumi- 
nium.    July  22. 

9341.  J.  H.  Rogers.  Apparatus  used  iu  the  manufacture 
of  tin  and  terne  plates.      August  19. 

11,083.  J.  Lowing.  Method  of  treating  blue  billy  or 
purple  iron  ore,  iron,  sand,  and  similar  substances,  for  the 
purpose  of  preparing  them  for  the  reducing  furnace. 
August  19. 


XI.— ELECTRO-CHEMISTRY   am,   ELECTR1  I 
METALLURGY. 

Applications. 

12.U30.  S.  \V.  Maquay.  Improvements  in  primary 
hatteries.     July  15. 

12,069.  II.  P.  Fitzpatrick.— From  K.  F.  Scholler  and 
R.  II.  Jahr,  Germany.  An  improved  electrode  plate  for 
electric  collectors.     Complete  Specification.     July  1G. 

12,296.  A.  S.  Elmore.  Improvements  in  apparatus  for 
the  manufacture  by  electrolysis  of  tubes  ami  other  articles 
of  circular  section.     July  20. 

12,313.  E.  C.  C.  -Jungnickel.  Improvements  in  electric 
batteries.     July  20. 

12,322.  A.J.  lloult.— From  J.  II.  Bassler,  United  States. 
Improvements  in  or  relating  to  electrical  welding.  Com- 
plete Specification.     July  21. 

12,491.  C.  L.  Haker  and  Woodhouse  and  Rawson 
United,  Lim.  Improvements  in  the  construction  of  rheostats 
or  similar  electrical  instruments.     July  23. 

12,.V.i_'.  II.  II.  Lake. — From  Lacombe  and  Co.,  France. 
Improvements  relating  to  the  manufacture  or  preparation 
of  carbons  for  electric  lamps  or  lighting  apparatus. 
July  21. 

12,011.  J.  W.  Swan.  Improvements  in  or  connected  with 
the  electrolytic  deposition  of  copper.     July  24. 

12.898.  T.  Parker.  Improvements  in  means  to  be 
employed  in  the  electrical  deposition  of  copper.     July  29. 

12,946.  I.  A.  Timniis  and  \V.  II.  Walenn.  Improve- 
ments in  the  electro-deposition  of  platinum.     July  30. 

13,208.  E.  Casper. — From  F.  ViarengO,  Italy.  Im- 
provements in  the  manufacture  of  wire,  bars,  bands, 
anil  sheets  of  copper  by  electrolysis,  and  in  apparatus 
therefor.     August  4. 

13,446.  AY.  J.  S.  ISarber-Starkcy.     An    improvement   in 

secondary  voltaic  batteries.      August  8. 

13,460.  The  London  Metallurgical  Co.,  Lim.,  and  S.  ( ). 
Cowper-ColeS.  Improvements  relating  to  the  coating  of 
articles  with  a  law  metallic  alloy  by  electro-deposition. 
Allgllsl   S. 

Complete  Specifications  Accepted. 

1890. 

ll.OO.j.  (1.  A.  Oncken.  Impregnation  of  organic  fibrous 
and  cellular  matter  by  means  of  an  electric  current,  and 
apparatus  therefor.     July  22. 

11,601.  A.  II.  Cowles.  —  From  F.  W.  Matthiessen. 
Obtaining  metals  in  molten  condition  from  their  fused  oxides 

by  electrical  action.     August  12. 

11,111.  J.  T.  Niblett.     Secondary  batteries.     July  22. 

14,024.  A.  S.  Elmore.  Manufacture  of  metallic  articles 
by  electrolysis,  and  apparatus  for  that  purpose.    August  19. 

14,093.  J.  P.  Bayly.— From  J.Siliceo.  Galvanic  battery 
August  ."». 

10,054.   II.  G.  C.  Serrin.      Electric  batteries.     August  19. 

10.279.  N.  Slawianoff.  Process  and  apparatus  for  elec- 
trical casting  of  metals.     July  22. 

10.280.  X.  Slawiauoff.  Means  of  preventing  blow-holes 
and  other  defects  in  castings  by  electricity.     July  22. 

10,399.  A.  J.  Boult.— From  L.  A.  J.  Joray.  Electro- 
deposition  of  metals.     August  19. 

20,712.  E.  Ortelli.  Improvements  relating  to  electric 
batteries.     July  29. 

1891. 

8911.  A.  J.  lloult.— From  E.  E.  Hies.  Method  and 
apparatus  for  electrical  hardening  and  tempering.     July  29. 

9702.  S.  C.  C.  Currie.  Secondary  or  storage  batteries. 
July  29. 
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Ml      PATS,  OILS,   v.i.  SOAP  M  \M  "I  ICTURE. 

All-in  u 

i      II  igi  n  hi  n      From    K.  K.  Milting,  Unite  I 
Improvements  in  the  treatment  and  purification  of 
soapmakers'    spent    lye  for  extracting  glycerin  thei 
.Inly  18. 

12,169    >.  K.  Browne  anil  '     S   Browm       Improvements 
in  the  iii:h.  <oap,     Jul>   17. 

13,189    II     Pffltzner.      Improvements    in  apparatiu    foi 
smelting  tallow.     Augusl  1. 

13,799.  II.  Monie  and  S   M.  Kutnagttr,     Improved  dcti-r- 

VugUSl    15. 

I  t  It     Sit.  II  1.    ill..-,-    Ac<  1  I  in.. 

10,758.  A.  I    Si   George.   Treatment  of  linseed  and  othei 

iploycd  in  varnishes.     August  19. 
I.'i.lni.  W,  Majert     Manufacture  of  spermine.     July  29. 

1891. 

\  Siebels,     \l facturo  of  iodine  soaps.   July  22. 

10,132    1     I   "I.      Lubricants  for  machinery.     Julj  22 


XIII    -PAINTS,  PIGMENTS    VARNISHES,  and 

UI-I  NS. 

Apfuoattons, 

0  .1   1     Martin.     Improvements  in  the  manufactnn 
ments  "i  paints.     Jul} 

\     1  lutensohn,       Vn    improved    method     and 

appliances  forthc  production  "f  litharge  IV netallic  lead. 

Julj 

T.  II  Rees  and  W.  I'.  Blackham.  Improvements 
in  the  manufacture  ol  bine  nr  other  colouring  nr  bleachinc 
materials  for  washing  purposes.     August  I, 

.1     II. ill.  11.       \n    improved    furniture    polish. 

1st  1, 

18,429.  .1.  Knowlcs.  Improvements  in  or  relating  t.> 
laundry  blue,     August  - 

18,513.  M  1  Dejonge.  Improvements  in  anti-fouling 
ami  anli  corrosive  compounds  for  —  li ■  |> — "  bottoms  and  othei 
purposes.     Complete  Specification,     August  II. 

I    ..Mil  I   T  1      -11  .    11  I.    II  I  1  ...      \.  ,   I  rTF.t). 

18,1!  I  1  1. .in    I-:.  Pictzcki  r. 

Prepai  ipidly-drying    resinous   and   othei   oils  01 

lies.      tugu 

11    I    (  hristy,     Substitute  for  gutta-percha,  rubber, 
oiled  and  othei  transparent  tissues,     August  12. 

1  .1     P,    Bayley.-  From    .1.    Baulch.      Improvi  .1 
ling  for  leather.     Augusl 

1884.  W.  Grimshaw.  Preparation  of  pigments  or 
colouring  compounds, 

8510,   II.    Pennington.  Process  ..f   manufacturing  lead 
sulphate  from  metallic  lead  -lu- 
ll   I:.  c«      I  rom  i  Scha  il      M  u  ufai  Inn   ..1   bard 
neutral  n~iu~  as  substitutes  foi  natural  resins,  such  as  copnl, 
amber,  and  the  lik,-.     Jul) 


\l v       rANNING,  LEATHER,  GLUE   «i'  SIZE. 
Applii  ltiohs. 

12,331.  .1.  Shepherd.— From  A.  Krizek  and  K.  l-'-i-li.'. 
Switzerland.     Mineral  size,     July  21. 

13,308.  w.  Francis,  .1.  -\.  Carrick,  B.  Hooper,  A.  I'. 
Grant, and  II.  A.  Leverett,  An  improved  process  . .1  rapid 
tanning.     Augusl  6. 

(..Mil  I   It     Sit  IIFII   ITICIN-     Aci'KPTKn. 

- 

W.J.J.  Hawkins,     Printers'  roller  composition, 

1st  5. 
14,943.  II.  Belcher.     Treatment   of  Bkina  and  hides   I'm 
tin-  preparation  of  leather,     July  '29. 

L891. 

7734.  A  A.  Hunting.  Apparatus  for  treating  nr  prepar- 
ing leather.     August  .'1. 


XV.— AGRICULTURE  uro  MANURES. 

Application. 
[2,522.  E.  Brochon.     S«   1  lass  VII 

(  ..mi'I.ktk  Specification  Accp.ptkd. 

1890. 

14,321.  .\.  Buchanan.— From  A.  W.  Tait.  Compounds 
for  protecting  vines,  potatoes,  and  other  vegetable  growths 
from  disease     .luh  29, 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc 
Applications. 

11,874.  R.  Harvey,  Improvements  in  and  relating  to  the 
manufacture  of  sugar,  and  in  apparatus  therefor  or  con- 
nected therewith.    July  IS, 

11,963,  A.  K.  Bernhard  and  W.  K.  Vonlo.  Improve- 
ments in  Hi.1  manufacture  of  gum,  ^imilur  togumarabic, 
.1.1.1  serving  n-  ;i  substitute  therefor.     July  11. 

12,054.    II.   Klein  and   ti    Dethan.      Improvements  in 
itufl  for  automatically  manufaetaring  cold  syrups  ol  ;> 
determined  density.     Complete  Spocifiontion.     .inly  15. 

12,058    R    I    Cordero.     Improvements  in  apparatus  foi 
ting  :n"l   evaporating    saccharine   juices,     Complete 
Specification,     July  15. 

12,355,    0.    Mengelbier,      An    improved   apparatus    for 
sucking  oil  ili,-  green  syrup  from  sugar  masses,  and  purify- 
latter.    .Inly  21. 

12,518.  1 '.  Ferguson,  Improvements  in  the  manufacture 
or  refining  of  sugar.     .Inly  28, 

12,520,  C.Ferguson.  Improvements  in  the  manufacture 
or  refining  of  auger.    July  28, 

08,   li.   F.  Coidero.     Improvements  in  apparatus  foi 
washing  sugar.     Complete  Specification.    Jurj 

13,069  I  i  erguson.  Improvements  in  or  relating  to 
ili.  dissolving  of  Bugar  and  other  substances,     August  I. 

13,260  1  in. .-1.  Improvements  in  the  process  and 
means  foi  manufacturing  crystallised  sugar  in  refineries. 
Augusl  '<■ 

rgna.  Improvements  in  concentrated  and 
solidified  gums  foi  cementing  paper,  leather,  fabrics,  and 
other  articles.      Vugust 
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Complete  Specification  Accepted. 

1891. 

12,054.  H.  Klein  and  G.  Detban.  Apparatus  for  auto- 
matically manufacturing  cold  syrups  of  u  determined 
density.      August  19. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

12,501.  J.  Walker  and  H.  Higgott.  An  improved  method 
or  composition  lor  cleansing  foul   casks   and  other  vessels. 

July  23. 

L2,506,  C.  Bach.  Process  for  the  preparation  of  wort 
from  malt  or  uumaltcd  cereals.  Complete  Specification, 
July  23, 

12,606.  A.  Walker.  An  improved  mode  of  manufacturing 
yeast.     July  24. 

12,641.  E.  Dugdale.  Improvement.-  in  beverages  and 
tbeir  manufacture.     July  25. 

12,659.  V.  Denamur.  Improvements  in  apparatus  for 
the  manufacture  or  brewing  of  beer.     July  25. 

12,668.  H.  Elion.  Improvement  in  the  purification  of 
yeast.     July  25. 

1:!,(I47.  W.  Dawson.  Improvements  in  or  relating  to 
distillers'  safes,  said  improvements  being  also  applicable  tor 
check  sampling  the  spent  wash  at  outlets  of  "  Patent  "  stills, 
and  for  taking  and  testing  samples  of  liquids  generally  at 
different  times  or  stages  of  manufacture.  Complete  Speci- 
lieation.     August  1. 

13,088.  H.  E.  Newton. — From  La  Societe  Anonyine 
"  La  Levure,''  France.  Improvements  relating  to  the 
production  and  preservation  of  pure  yeast.     August  1. 

13,353.  A.  Hoake,  F.  G.  A.  Roberts,  and  W.  B.  Giles. 
Improvements  in  the  preparation  and  treatment  of  worts 
for  brewing  and  distilling  purposes,  and  in  the  cultivation 
of  yeast.     August  7. 

13,684.  C.  R.  C.  Tichborne,  A.  E.  Darley,  S.  Geoghogau, 
and  M.  F.  I'urcell.     See  Class  VII. 

1-.729.  O.  Perrier.  Improvements  in  distilling  and 
rectifying  alcohol  or  other  liquids,  and  in  apparatus  em- 
ployed therein.     August  II. 

Complete  Specifications  Accepted. 

1890. 

17,640.  R.  H.  Leaker  and  J.  H.  Howell.  Improvements 
relating  to  brewers'  and  distillers'  fermenting  vessels  and 
yeast  receivers.     August  5. 

1891. 
11,183.  F.  Hollmann.     Malting  apparatus.     August  5. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

12,191.  E.  Barker.  Improvements  in  or  relating  to  the 
preparation  or  treatment  of  certain  waste  products  to  make 
them  suitable  for  use  as  food,  and  in  apparatus  therefor. 
.Inly  17. 

12,549.  .1.  II.  II.  Duncan.  Improvements  in  the  manu- 
facture or  production  of  butter.     July  24. 


12,838.  A.  Goldthorp.  An  improved  process  for 
purifying  and  clarifying  water  containing  calcareous  and 
metallic  inorganic  and  organic  substance  or  matter.    July  29. 

13,212.  1).  Tallerman.  Improvements  in  the  preparation 
of  cattle  foods.     August  5. 

13,369.  G.  C.  Dymond.— From  T.  IS.  Taylor,  United 
States.  New  or  improved  cereal  food,  and  method 
of  manufacturing  the  same.  Complete  Specification. 
August  7. 

13,392.  G.  W.  Richards.  Improvements  in  the  manu- 
facture or  production  of  articles  of  food  for  human 
consumption.     August  7. 

13,615.  H.  (arus-Wilson.  An  improved  process  for  the 
treatment  of  tea.      August  12. 

B. — Sanitary  ( 'hemistry. 

12.(125.  W.    H.    Munns.— From    A     F.    Black,    United 

States.      Improvements   iu   apparatus    for    treating    sewage. 
July  15. 

12,466.  E.  E.  Scruby.  An  improved  process  for  treating 
sewage  sludge  and  the  like.     July  22. 

12.567.  S.  Phillips  and  S.  F.  Smart.  Phillips  ami  Smart's 
disinfecting  and  ozonising  air  filter.     July  24. 

12,947  S.  A.  Johnson.  Improvements  in  means  for 
purifying  smoke  and  collecting  and  condensing  the  products 
contained  therein.     July  30. 

13,326.  W.  Wade.  Improvements  iu  or  connected  with 
means  for  purifying  or  filtering  sewage.      August  6. 

13.757.  A.  Mylins.  Method  of  purifying  liquids,  more 
particularly  sewage  and  waste  water,  and  apparatus 
appertaining  thereto.     Complete  Specification.     Angus    14. 

13.758.  A.  Mylins.  Method  of  sterilising  liquids, 
particularly  sewage,  and  apparatus  appertaining  thereto. 
Complete  Specification.     August  14. 

C. — Disinfectants. 

J  1,978.  A.  ]!.  Upward.  A  system  and  apparatus  for  the 
evolution  ami  diffusion,  by  electrical  energy,  of  disinfectants, 
antiseptics,  and  substances  of  a  like  nature.     July  15. 

12,033.  A.J  Eli. — From  F.  Chavanon,  France.  A  new 
or  improved  disinfectant.     July  15. 

12,247.  E.  Soy.  A  new  method  of  using  sulphurous  acid 
gas  as  a  disinfectant,  and  for  other  medical  purposes. 
July  18. 

13,139.  T.  McMurray.  New  or  improved  compounds  to 
be  used  for  disinfecting,  deodorising,  germicide,  sanitary, 
manuring,  and  like  purposes.     August  4. 

13,262.  H.  B.  Thornton.  Improvements  in  or  appertaining 
to  disinfectants  for  water-closets  and  other  places  or  things 
where  water  is  used.     August  5. 

Complete  Specifications  Accepted. 

A.— Chemistry  of  Foods. 

1891. 

5196.  C  B.  Lesser.  Process  for  the  preparation  of 
condensed  milk.      August  19. 

B. — Sanitary  Chemistry 

1890. 

14,253.  A.  O.  Jones  and  S.  Fox.  Treatment  of  sewage. 
August  19. 

14.S58.  R.Leigh.     See  Class  XVIIL— C 

C. — Disinfectatits. 

1890. 

14,858.  11.  Leigh.  Deodorising,  disinfecting,  and  oxi- 
dising substances.     August  5. 
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UX.— PAPER,  PAS!  I  BOARD,  1 

A  ill  [CATIONS. 

p 

12.970.  ('.  Kellner.     Improvements  in  tbe  boiling  p 
fur    producing    cellulose    by     means    of    sulphurous 

I  lotnplctc  Specification.     Jul}  31. 

12.971.  «'.  Kellner.     An  improved  process  and  apparatus 

I  in  tin    manufacture  of  wood  fibre. 

(  ,,ni].i       -  ,i i,,n.     July  31. 

i;   Stanley.   Improvements  in  tbo  mnnufactun 

..I  coloured  and  fig I  luloid  ami  like  material 

Augu 

W  II  Higgin  Improvements  in  tbe  treatment 
.ni.l  utilisation  of  esparto  liquoi  and  other  similar  waste 
liquors  and  by  products.     _\ u^u>t  8. 

(  ..Mil  i  1 1  Spi  .Hi.  vni.:.-  A.  asm  i. 

•  7    A    VV.  Hayles.     Manufacture  ol  paper  and  paper 

pulp  from  home  an. I   foreign  grown   marsh  reeds,  Danube 

irticular.     Augusl  12. 

I  1,930.  i     Kellner.     Lining  boilers  and  digesters  used  in 

inula. 'inn-   ..I     paper   pulp    ami    for    other    similar 

purposi  i*.     Augusl  12. 

i  i  Kellner.  Lining  boilers  oi  digesters  used  hi 
ili.  manufacture  <if  paper  pulp  ami  for  other  similui 
purposi  it.     Augusl  12. 


\\      MM    i  ill  MM  Al.s.    ALKALOIDS,    KSSENt  KS, 

am.  I  Mi:  \i   I- 

A  ill  [CATIONS. 

11,957    VV.   Majcrt.     Improvements   in   the  i ufacturc 

nt  pipcrazine  ..I  spermine.     Julj   1  t- 

12,729.  11.  Ilaseloff.  I'rocess  fot  tbe  production  ol  > 
palatable  kola  nut  powder.     July  27. 

13,613.  A    lianr.     Improvements  in  tin  tun-  ol 

artificial  musk.     August  I'.'. 

in   Spi  .  ii  i.  vims-    '.I  i  1 1  i!  i.. 

1890. 
.11:   Mill-      FromG.  I'.  Monnii  ■  ami  i  artu  i 
ration  and  application  of  chloride  of 
,  tyle.     .lull  -"-'. 

1 7. .17    i.   di    I  ifacturc  of  iso-eugcnol  ami  of 

ires   ami    ilnir    application    to    the 
manufacture  of  vunilline.     August    9 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

AriM.HATIO.N-. 

12,303.  E.  VV.  Anderson.     Improvements   in  machinery 
fur    the    manufacture     of    cordite    ami    like    expli 
Jul}   L'H. 

12,474.  J.  Heath  ami  VV.  Frost.  A  safetj  fuse  lighter. 
July  22. 

II.  .Ii   Mosenthal,  A.  <i.  Salumou,  and  J.  .1.  II 1 

Improvements  in  explosives.     July  31. 

13,218.  .1.  Heilmann  ami  P.  T.  Etiddett.  Improvements 
in  or  connected  with  fuses  tor  mining  or  other  purposes. 
August  S. 

13,507.  VV.  II.  A.  Kitchen  ami  .1.  <;.  A.  Kitchen.  A  new 
manufacture  ol  explosive.     August  In. 

13,612.  U.  Kron.  A  centrifugal  machine  for  separating 
aciil  from  nitro-cellulosc,  or  for  other  like  purposes 
Complete  Specification.     August  12. 

C'OMI'LKTK    Sl-H  II  11   VTlONs    ACCEPTED. 

1890. 
...  II.  II.  Lake.     From  11.  S.  Maxim.     Manufacture 
of  explosives  and  apparatus  therefor.     Augusl  5. 

16,002.  .1.  s.  Taylor  and  S.  VV.  Challen.  Processes  fot 
producing  gunpowder  cake.     August  12. 

16,189.  II.  II.  Lake.— Front  E.  T.  G.  Thorn,  G.  E.  O. 
Westeudurp,  aud  C-.  L.  C.  Picper.  Manufacture  of  explo- 
sives     Augusl  12. 

1891. 
i    .11.    (inli-   ami    G.     Andre.      Manilla.  I  in .     ol 
gunpowder.     Augusl  1'-'. 


Will      ANALYTICAL  CHEMISTR1 
i  i  .Mil  i  1 1   Spi  '  ii  ii  u  ions  Aockptcd. 
1891. 
10,492.  .1.   Laidlaw.     Centrifugal    apparatus   fot     testing 
relative  volumes  of  mixtures  of  liquids  of  different  specific 
gravities.     August  19. 

11,717.  A.  Frnysse.     Treatment  of  samples  of  crude  wo  .1 
for  estimating  purposes.     Augusl  19. 


PATENT    i   KCLASSLFIABLI 

Application. 

13,573,  !■'.    linf;!..-      I  i"in  I  .  \.  ('   Bichon,  France.     A 
new  or  improved  chemical  compound.     August  II. 
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i  UrrangmenU. 

Nov.  2nd  i  Monday)  ■■  — 
Mr   W.I  .  Young.    "On  Volatile  Onrnnic  Matter  in  Potable 

\\  ,:,,   »nd    i  simple   Method  "f   Estimating  Volatile  and 

Xoii  \  i  latlle  Matter  in  \* :» t .  r." 
ii,  >  Ki.i.  tperunentsoti Solidifying  Petroleum* ' 

I  >.-.-.  Tt  1 1  ,.  ,    , 

Mr.  Watson  Smith.    "A  Contribiitmii  t"  our   h 
the   Soluble   nn.l    U.Mii.  i.l   Constituents   of    llituminoua 
Coals." 
Hr.  Hurray  Thompson.    "TbeSall  Industry  of  India. 


Jan.  in.    Mr  Boverton  Bed' 
Industry.*1 


■  I  I.,    i  .alii,  ian  Petroleum 
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journal  anfc  patent*  ^literature* 

I.— GENERAL  PLANT,  APPARATUS.  AND 
MACHINERY. 

PATENTS. 

Improvements  in  Apparatus  for  Evaporating  Liquors 
Containing  Salts,  and  for  Separating  such  Suits  token 
rendered  Insoluble  by  Evaporation  of  the  Liquors. 
E.  G.  Lawranee,  London.  From  S.  Pick,  Szezakowa, 
Austria.     Eng.  Pat.  4532,  March  22,  1890.     Sd. 

Tin:  improvement  consists  in  an  easily  removable  heating 
chamber  of  known  construction,  as  applied  to  the  inventor's 
well-known  evaporator  (this  Journal,  1891,  624).  The 
beating  chamber  contains  a  series  of  small  tubes,  arranged 
round  a  tube  of  relatively  larger  diameter ;  the  tubes 
contain  the  liquor  to  be  evaporated,  which  is  heated  up  by 
means  of  steam  admitted  into  the  chamber.  The  liquor  in 
the  smaller  tubes,  being  acted  upon  by  comparatively  greater 
heating  surface,  will  attain  a  higher  temperature  than  that 
in  the  large  tube,  and  consequently  will  ascend  in  the  former 
and  descend  in  the  latter,  and  thus  an  effective  circulation 
in  the  liquor  to  be  evaporated  will  be  secured. — H.  A. 


Impiored  Method  of  and  Means  for  Charging  Materials 
into  Apparatus  such  as  Cupolas,  Blast  Furnaces,  Lime 
Kilns,  Scrubbers,  and  Absorption  Towers.  W.  L.  Wise, 
London.  From  Solvay  and  Co.  Eng.  Pat.  10,721, 
July  10, 1890.     Srf. 

The  object  of  this  invention  is  the  placing  of  materials  in 
tin-  above  apparatus  in  any  desired  way,  thus,  tor  instance, 
distributing  them  uniformly,  irrespective  even  of  size  and 
density  of  the  particles,  all  over  the  section  of  the  apparatus. 
The  appliance  consists  of  a  charging  cone,  the  periphery 
of  whose  base  is  formed  by  a  curve,  the  shape  of  which  is 
varied  according  to  the  desired  purpose.  Where  uniform 
charging  is  desired,  the  curve  is  a  spiral  "  such  that  any  two 
radii  forming  a  constant   angle  between  them  shall  describe 


Any  of  these  specifications  may  be  obtained  by  post,  Ly 
(Omitting  the  cost  price,  plus  postage,  to  Mr.  II.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  ot  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  8d id. 

Above  Sd.,  and  not  exceeding  Is.  ed Id. 

„     ls.6d ,         is.id lid. 

..     is.id.,      „  „         is.id 2d. 


Impuoved  ('iiaucung  Cone. 


in  their  rotation  two  circles,  the  difference  in  diameter 
between  which  is  eonstaut.  Each  portion  of  the  spiral 
corresponding  to  a  constant  angle  at  the  centre  thus 
generates  a  constant  annular  surface."  The  equation  of 
this  spiral  is  r  =  a  v'fl,  where  r  is  the  radius  vector  (varying 
from  0  to  the  ratlins  of  the  furnace),  a  the  radius  of  the 
section  of  the  furnace,  and  9  the  angle  formed  between  the 
radios  r  and  the  initial  radius. 

The  charge  is  tipped  over  the  cone,  and  in  falling  is 
distributed  all  over  its  periphery  ;  in  the  same  time  the  cone 
makes  a  revolution,  and  the  charge  is  thus  equally  sprayed 
over  the  surface  of  the  kiln. — H.  A. 


Improvements  in  Reducing  or  Disintegrating  Apparatus, 
mori  especially  intended  for  Disintegrating  Superphos- 
phates ami  other  similar  Substances.  P.  U.  Askhani  and 
W.  Wilson,  Sheffield.  Kng.  Pat.  11,474,  July  22, 
1890.  Sd. 
Foe  disintegrating  superphosphates  two  or  more  hollow 
drums  are  arranged  one  above  the  other,  and  are  capable  of 
being  rotated  in  the  same  or  in  opposite  directions  in  close 
proximity  to,  but  not  in  actual  contact  with,  reticulated  or 
perforated  concave  hinged  flaps,  the  inner  radius  of  which 
corresponds  nearly  with  that  of  the  exterior  periphery  of  the 
drums.  Means  are  provided  for  oscillating  these  flaps  in 
opposite  directions.  The  coarse  material  to  he  disintegrated 
is  fed  into  a  hopper  at  the  top  of  the  machine,  and  falls  iuto 
the  space  between  the  interior  of  the  upper  flap  and  the 
periphery  of  the  drum,  and  the  flap  being  made  to  move 
towards  the  revolving  drum  the  material  becomes  squeezed 
and  abraded.  At  the  same  time  the  lower  flap  is  receding 
from  the  other  drum,  and  is  receiving  into  the  similar  space 
between  it  and  the  drum  the  material  from  the  upper  flap  to 
he  further  disintegrated.  The  degree  of  fineness  to  which 
the  material  can  be  reduced  is  regulated  by  the  adjustment 
of  the  space  between  the  flaps  and  drums,  and  by  the  size 
of  the  reticulations. — E.  S. 


Improvements  in  or  connected  with  Rotative  Furnaces  or 
Kilns  for  Treating  and  Recovering  Waste  Gases  from 
Raw  or  partially  Raw  Materials,  used  more  especially 
and  for  Example  in  the  Manufacture  of  Cement. 
L.  .Johnstone,  Newcastle-on-Tyne.  Eng.  Pat.  14,380, 
September  12,  1890.     Sd. 

See  under  IX.,  page  771. 
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Improvements  in  the   Production  of  Cold  and  lee,  and  in 
Apparatus  therefor      I  .  J.   Hardy,   New   York,  I    S  \ 
Kog.  Pat  18,596,  Novi  mbei  18,  1890.     Sd. 
'I'm-  invention  relates   to   that   cl  machines  in 

which  water  a  evaporated  by  being  subjected  to  a  vacuum, 
and  the  vapour  brought  into  contact  with  sulphuric  acid  or 
other  absorbing  liquid.  The  improvement*  embrace  the 
in-.Ttiun  of  the  |iimi|p  cylinder  to  almost  its  entire  length 
in  the  : • . - i •  I  of  the  closed  absorbing  chamber,  and  causing  it 
to  extract  air  and  vapour  from  thai  as  well  as  from  the 
chamber,  at  the  same  time  thai  a  regulated  supply 
of  the  acid  is  injected  in  the  form  of  Bpray.  The  acid  and 
vapours  ar.-  pumped  into  a  receiver,  whence  the  air  and 
vapour  escape,  whilst  the  acid  is  returned  to  the  absorbing 
chamber.    It  i-  claimed  that  by  this  arrangement  it  I 

one  pnmp  only  for  the  double  purpose  of 
maintaining  the  vacuum  and  distributing  the  acid,  whilst  all 
working  joints  an  effectually  sealed  by  liquid.  A  diagram 
sketch  indicates  the  principle  of  the-  arrangement,  and  there 
are  eight  claims. — H. 


Improvements  in  Pressurt  Filters.    J.  Oxlej  and G. Sellers, 

Wombwell.     Eng.  Pat  1717.  January  30,1891.     8rf. 
Tin    invention   rentes  to   those  tilt <-rs  which   receive  tin- 
water  direct  from   the  main,  and  which  in  boi 
under  considerable  pressure. 

A  lower  metal  box  of  a  circular  form  has  the  lower  part 
projecting  and  screwed  for  attachment  to  the  supply  pipe, 
provided  with  a  suitable  tap  for  drawing  off  the 
water,  The  upper  pari  of  the  box  ha-  an  annular 
flange,  through  which  pass  Beveral  vertical  bolts  which 
si  cure  in  position  a  glass  cylinder  Btanding  on  the  circular 
Bange,  and  having  within  its  lower  end  a  perforated  plate 
which  acts  as  a  lid  to  the  circular  box.  The  lower  end  of  a 
vertical  pipe  i-  screwed  into  the  centre  of  the  circular  box, 
and  extends  centrally  up  within  the  cylinder,  to  which  it 

■  • hi't-  the  water  to  be  filtered,  its  upper  end  being 

cap,  which  can  be  adjusted  by  a  spindle 
passing  through  a  Btuffing-box  on  the.  top  cyhndi  i 
and  bj  which  mean-  the  various   filtering  media  placed  .ti 
the  glass  cylinder  are  held  in  the  required  position  and  at 
the  necessary  compression. —  E  > 


Improvement!  in   Evaporating  Apparatus.    S.  M.  Lillie, 

Philadelphia,    '    :  Pat     7 1  sr.  April  25,    1891 

IS)  Internal    I  -  1890.     Brf. 

Tin-  patent  refers  to  various  arrangements  andcombii 

arts  oi  evaporating  apparatus,  the  main 
features  ol  which  consist  in  an  evaporating  ehamber  fitted 
with   horizontal   heating   tubt         I  pass    at   one   end 

through  the  wall  of  the  chamber  into  a  -team  -pace  whilst 
then   ..ili,  i    ends   are   kept  within    the   chamber  and   are 
dl  hole  iii  each  for  the  i  scape  ol  ail 
ncentrating  Liquor  i-  allowed   to  descend 
from  overhead  in  thin  layers  over  the  outer  surface  ol  the 

ii    takes     phi  I  Mllated 

liquor  run-  off  below  and  maj  be  returned  by  means  of 
a  pump  to  the  overhead  tank  for  further  treatment  The 
vapour  i-  drawn  otT  bj  the  vacuum  pump  or,  where  the 
apparatus    it    used   in  multi]  the  vapour   is   led 

into  the -t,  .in, -p. e,    ol   the  next  chamber  tor  heating  the 

lubi  -  and   ntrated  liquor  i-  also  in  thai 

ease  made  to  it. i..  chamber  to  the  other  until  the 

op.  rat -  ■  on,  i  idi  d      Fot  ii  tails  the  specification  should 

-uli,  ,|.  with  it-  four  shi  •  t-  of  drawings  and  1 1  claims. 
—It. 

Vacuum  Evaporating  Apparatus.  II.  Burgess,  Uoyer's 
l-'oid.  and  C.  I'  Davis,  Washington,  i  8.A.  Mug.  Pat 
77nl.  May  4,  18 

Tin-    refers    essentially,     t.  .m    „f 

iting  apparatus  in  winch  a  number  of  -hallow  \,  ssels 
.,,  dishes  are  superimposed  one  upon  the  other  within   a 
vacuum   chamber,  the    liquid   covering  the   door   ol 
vessel  in  a  thin  lay  erflowing  into  the  next  lower 


one.     Each  dish  is  provided  with  a  doable  bottom,  heated 

bj    Bti  am,  and  an  additional    steam  coil  i-  placed  ju-t  above 
the  I'V.l  of  the  liquid  in  each,  suitable  pipes  being  arranged 

for  the  steam  and  condensed    water.      There  are  two  sheets 
of  drawings  and  four  claims. — 15. 


Improvemt  tits  in  Evaporating  Apparatus  for  Concen- 
trating Liquids.  W.  P.  Thompson,  Liverpool.  From 
Wirth  and  Co.,  I'lankfoit-on-Maine,  Germany.    Eug.  Pat 

-  67,  Maj  :,  1*91.     Crf. 

This  apparatus  consists  of  a  horizontal  cylindrical  evapo- 
rating vessel  in  which  a  tubular  heating  contrivance  is  kept 
revolving.  The  horizontal  tubes  are  fitted  with  both  ends 
into  circular  steam  chambers  with  central  hollow  trunnion-, 
which  project  through  glands  in  the  lower  part  of  the  end 
ol  the  evaporating    vessel,  the    vessel   being   partly 

filled  with  the  concentrating  liquid.  During  each  revolu- 
tion the  heating  pipes  rise  above  the  level  of  the  liquid  and 
dip  into  it  again,  thus  acting  as  stirrers,  whilst  the  trunnion- 
Serve  a-  inlet  and  outlet  for  the  -team  and  condensed  water. 
There  i-  one  sheet  of  drawings  and  one  claim. — Is. 


Improvements  in  Evaporating  Apparatus  for  <  'oncentrating 
Liquids   of  <i    Pulpy  Nature.     W.  I'.  Thompson,  Liver- 
pool.    From  Wirth  and  Co.,  Frankfort-on-Maine,    tor 
many.     Eng.  Pat  7869,  .May  7,  1891.     *,/. 
\  in,, i  ,  ,11-n  mi  i,  receptacle  for  containing  the  pulpy  matter 
has    within    it   a   hollow   rotating   shaft,   which    is    provided 
along  its  entire  length  in  the  trough  with   hollow  fan-shaped 
stirrers  arranged  in  pair-  at  right    angles,  and  secured  to  the 

-haft  by  Bcrewed  bolts.     Steam  for  heating  enters  through 

a  pipe  at  one  end  and  traverses  the  hollow  shaft  and  stirrers, 
the  water  of  condensation  formed  in  the  interior  of  the 
stirrers  being  discharged  into  the  hollow  space  of  the  shaft, 
from  which  it  runs  off  through  a  pipe,  the  whole  apparatus 
being  slightly  inclined  to  accelerate  its  flow.    Through  the 

peculiar    fan     shape    of    the    heating     stirrers,    the     heating 

surfaces  of  which  lie  in  the  plane  of  rotation,  the  caking  of 
the  pulpy  matter  is  avoided,  the  repeated  friction  between 
the  matter  and  heating  surface-  not  permitting  any  particles 
to  remain  adhering  to  the  stirrers.     E.  s. 


II -FUEL,  GAS.  AND  LIGHT. 

The  Causes  of  Explosions  in  Manufactories  of  Brown 
('mil  Briquettes.  K.  HolUwarl  and  E.  von  Meyer.  DingL 
Polyt.  J.  280,  185— 190  and  287—240, 

1  ■■  spite  of  numerous  efforts  to  trace  the  cause  ol  exp 

in  factories  ,,f  briquettes  made  of  brown  coal  and  the 
adoption  of  -utidrv  precautionary  regulations,  the  frequency 
of  such  mishaps  has  continued,  ami  the  present  investiga- 
tion wa-  undertaken  to  arrive  at  fuller  knowledge  and  more 
efficient  mean-  of  prevention.  It  may  he  classified  under 
three  heads  : — 

I  Examination  of  the  gases  evolved  during  the  t 
of  manufacture. — The  samples  were  drawn  in  the  ordioarj 
v.,\  and  analysed  bj  the  usual  technical  methods  such  as 
are  described  in  Winkler's  "Technische  Gasanalyse."  The 
analyses  showed  that  neither  in  the  drying  ovens  heated  by 
steam  nor  in  those  with  direct  firing  were  the  gases  evolved 
in  the  ha-t  degree  dangerous,  the  only  combustible  con- 
stituent, carbon  monoxide,  being  present  to  the  extent  of 
cut.  at  the  most,  and  generally  in  much  smaller 
quantity.     Moreover,  those  -ample-   cot  ren  this 

trilling  amount  showed  a  considerable  increase  in  thi 
tent  of  carbon  dioxide,   whereby   their  inertness  would  be 
much  enhanced.     The  fear  of  the  possibility  of  danger  from 

thi-  snlilee  may    he  then  t ii-lin-nl. 
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II.  Examination  of  the  (/uses  evolved  on  heating  brown 
coal. — It  has  hitherto  been  assumed  without  experimental 
evidence  that  brown  coal  on  drying  evolves  gases  which 
behave  in  the  manner  of  firedamp  and  readily  give  rise  to 
explosions.  The  authors  put  this  hypothesis  to  the  proof 
by  drawing  dry  air  free  from  carbon  dioxide  slowly  over 
brown  coal  heated  to  known  temperatures  and  analysing 
the  gases  given  off.  They  found  that  no  appreciable 
amount  of  carbon  monoxide  or  hydrocarbons  such  as 
methane  was  evolved.  With  coal  dust,  on  the  other  hand, 
a  considerably  larger  quantity  was  given  off,  9  grms.,  when 
heated  to  250° — 280  C,  yielding  349  cc.  of  methane  and 
127  cc.  of  carbon  monoxide,  mixed,  however,  with  920  ce. 
of  carbon  dioxide,  the  presence  of  which  could  not  fail  to 
diminish  any  tendency  to  explosion  there  might  be  very 
appreciably.  Xo  relation  could  be  deduced  between  the 
composition  of  the  coal  and  the  nature  of  the  gases  obtained 
from  it.  An  experiment  upon  a  sample  first  heated  alone 
and  then  with  2  per  cent,  of  pyrites  added  showed  that  the 
addition  of  the  latter,  though  increasing  the  rapidity  of  the 
oxidation,  had  no  tendency  to  cause  the  evolution  of  com- 
bustible gases 

III.  The  conditions  of  explosion  of  brown-coal  dust. — As 
the  foregoing  investigations  had  shown  that  there  was  no  pos- 
sibility of  the  occurrence  of  an  explosion  from  evolved  gasc> 
under  normal  conditions  of  working,  it  was  evident  that 
the  cause  must  be  looked  for  under  conditions  other  than 
normal,  such  as  those  obtaining  when  the  ignition  of  a  portion 
of  the  fuel  had  actually  occurred.  Further,  as  it  had  been 
proved  that  combustible  gases  were  not.  evolved  in  appre- 
ciable quantity,  the  conclusion  was  reached  that  the  explosive 
material  must  be  coal  dust;  it  being  well  known  that  coal 
dust  requires  a  high  temperature  for  ignition  and  is  ignited 
more  easily  when  in  rapid  motion  than  when  at  rest. 

Experiments  were  first  tried  on  a  considerable  scale.  A 
vessel  of  sheet  iron  was  filled  with  coal  dust  and  placed  over 
a  lighted  forge.  The  bottom  of  the  vessel  could  be  with- 
drawn and  its  contents  allowed  to  fall  into  the  forge,  thus 
reproducing  to  some  extent  the  conditions  of  explosion 
mentioned  above.  The  result  was,  however,  negative,  a  fact 
which  the  authors  explain  by  supposing  that  the  source  of 
heat  was  insufficiently  intense  to  produce  that  rapid  ignition 
which  develops  into  an  explosion. 


A  second  series  of  experiments  was  therefore  made  with 
the  apparatus  shown  in  the  Figure. 


Apparatus  fob  Testing  the  Explosion  of  Coai  Ddst. 

The  explosion  tube  E  has  a  capacity  of  about  50  cc.  and 
is  provided  with  two  platinum  wires  i,  i,  fused  in,  between 
which  sparks  from  an  induction  coil  can  be  passed  ;  the 
right  angled  tube  m  by  which  it  is  closed  dips  into  water; 
the  air  iu  the  bottle  A  can  be  put  under  pressure  (measured 
by  the  gauge  I))  by  means  of  the  vessel  (_',  tilled  with  water 
and  communicating  with  K,  which  has  a  capacity  of  about 
:S  litres.  Communication  between  11  and  A  and  A  and  E 
can  be  made  and  cut  off  by  means  of  the  screw-clip  II,  and 
the  stopcock  H.:.  The  quantity  of  dust  used  for  each  test 
is  about  0'  18  grm.  It  is  projected  into  the  explosion  tube 
by  suddenly  opening  the  cock  IT,  when  the  air  in  A  is  under 
pressure.  The  behaviour  of  some  of  the  samples  tested  is 
given  in  the  following  table: — ■ 


No.  of 
Sample. 


General  Results. 


1 

Twice  not  at  all,  once 
very  weak. 

Once  not  at  all,  once 
weak. 

Twice  not  at  all. 

Not  at  all. 

Tendency    to    explode    ver* 

small. 

i 

Twice  very  strong. 

Twice  very  strong. 

Twice  very  strong, 

Tu  ice  very  strong. 

Exploded  ;it  every  trial. 

6 

Twice  not  at  all,  once 
weak. 

Twice  fairly  strong. 

Twice  fairly  strong. 

Twice  fairly  strong. 

Sampk'  possessed  consider-' 
able  explosive  tendency: 
7  explosions  out  of  '*  trinls. 

No  relation  could  be  traced  between  the  tendency  of  the 
samples  to  explode  and  their  ultimate  composition. 

The  appearance  of  the  explosion  differed  notably  in 
different  cases ;  when  weak  its  course  could  be  traced ; 
when  strong  it  appeared  instantaneous  throughout  the 
tube. 

The  apparatus,  though  failing  to  solve  many  of  the 
matters  under  consideration,  is  still  of  practical  value,  as  by 
its  means  the  comparison  of  one  sample  with  another  in 
respect  of  their  explosive  tendencies  cau  be  readily  per- 
formed. It  is  noteworthy  that  the  rapid  motion  of  the  coal 
dust  is  essential  for  its  ignition;  mere  shaking  of  the  tube 
even  when  testing  the  most  explosive  sample  failed  to  give 
any  explosion.  An  experiment  with  a  mixture  of  10  per 
cent,  of  carbon  monoxide  and  90  per  cent,  of  air  (which  is 
almost  explosive  on  its  own  account)  gave  an  explosion  that 
was  not  perceptibly  stronger  than  when  air  alone  was 
used. 


From  these  results  it  is  plain  that  the  real  cause  of  explo- 
sion in  factories  of  brown-coal  briquettes  is  the  coal  dust,  and 
that  the  danger  from  this  source  only  becomes  grave  under 
abnormal  conditions  of  working  where  the  ignition  of  a 
considerable  quantity  of  the  fuel  has  already  taken  place 

The  explosion,  however  begun,  may  be  considered  to  take 
place  iu  two  stages :  in  the  first,  the  expansion  of  the 
gaseous  products  of  combustion  evolved  suddenly  by  the 
ignition  of  the  coal  dust  in  itself  constitutes  an  explosion  ;  iu 
the  second,  the  combination  of  a  portion  of  these  products 
that  are  imperfectly  oxidised  (such  as  carbon  monoxide  or 
hydrocarbons)  with  t lie  oxygen  of  the  air  will  give  a 
secondary  explosive  effect. 

To  this  paper  Meyer  appends  the  following  remarks:  — 
Steam-heated  drying  ovens  are  naturally  safer  than  those 
fired  direct.  Ventilation  is  an  evil  rather  than  a  good,  as  it 
supplies  any  fuel  incipiently  alight  with  the  necessary  air 
without  which  it  might  well  become  extinct.     The  elevators 
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and  tmrellii  -'.  ''""* 

■  the  plant  likely  to  contain  most  dust  in  mol 

usoquently  the  shorter  the  distance 
fr.,m  di  the  safer  the  wort 


j  ,  !,„,,    in    Artificial    Fuel   Factories. 

I.  Polyt.J.  280, 
Two  ,|,„.  to  the  explosion  of  coal  dust  are  de- 

bed   in  the  Jahresbericht  d.  k.  preuss.   Gewerberatht 
\t  the  Reichcnwald  work-   an  explosion  ol  coal 
•,l„.i  took  place   in   the   dried  coal    store  room  whilst   the 
,,.„,  in  full   progress,  with   the   result  that   the 

front  ol  the  drying   bouse  was  violently  blown  out   and  a 

irred   in  the   factory.      At 
Furstenberg  on  the  <  »der,  where  the  work-  are  entirely  built 

of  atone  and  iron,  a  similar  explosion  ( asioned  nodai 

either  to  the  workmen  or  to  the  buildings.    Theignitu 

the  coal  dust  appears  to  have   com need    in  the  l< 

feeding  screw  belonging  to  the  drying  r i  elevator,  and  to 

1,,...  forwards  to  the  store m  and  backwards  to 

the  two  drying  houses.     Five  explosions  followed  in  quick 
different   parts  of    the  work-,  the  detonation 
■  m  ii„.  -tor.-  room,  and  in  :i  few  minutes  till 
the  chambers  containing  dry  coal  dusl  were  on  lire. 

I  further  proof  of  the  well-known 
fad  thai  coal  dusl  is  itself  a  dangerous  explosive,  the 
presence  of  which  must    bo  guarded   against  in  Facti 

gee.   l.\    thorough  ventilation  and  other  pti 
measure*.— S.  B.  A.  A. 


/  ,,!„,, i  on  tht    Stout   Combustion        ■  Mix- 

\    Kranse  and  V.Meyer.     Annalen,  1891,  264, 
<i  i  B5— 116. 
Tut  action  of  heal   on  I  il  combustion  of  gaseous 

mixture-  li:i-  been  studied  with  the  view  of  ascertaining 
whether  gaseous  mixtures  Buch  as  ordinary  electrolytic  fia-, 
when  heated  to  a  temperature  below  the  ignition  ti 

the  tni vtur...  show  similar  regularities  in  the  relation 
of  the  time  of  heating  to  the  quantity  of  water  form,  d  by 
the  combination  of  the  gases  at  is  observed   in  tht 
hydrogen  and  chlorine  when  exposed   to  light.     Very  small 
nil  if  present  with  themixturi  ol  hydrogen  and 


'I 


r,  much  influence  on  tl"'  combinal 


et  when  heated  thai  it  was  found  impossibl  •■ 
out  the  above  relationship  without  the  gases  being  in  a  state 
Feci   purity.    The  two  gases  combine  together  when 
heated  in  a  glass  tube  to  80S   C.,  in   presence  of  mi 
but  in  absence  of  merenrj    thej   can   be  heated   for  days  to 
this  temperature  without  any  combination  occurring.     At 

it-  i    however,  they  < ibine  slowly,  more  rapidly  at  518  i '. 

monoxide  and  combine    in    considerable 

quantities  to  form  carbon  dioxide  al  148    C.    The  tempera- 
ture at  which  the  above  two  mixtures  explode  is  between 
511    i 
The  n  ■  nls  mudc  under  varying  conditions 

with  most  carefully  purified  electrolytic  gas  fail  to  shou  any 
relationship  between  the  time  during  which  the  mixture  is 
ami   the  quantity  "t   watci    formed.     With  bulbs  of 
and  hi  ati  d  under  exactly 
tin-  same  conditions,  tht  on  of  the  mix- 

ture that  bad  nto  combination  was  found  to  vary 

%.  r  v  it  tore   than   85   per  cenl 

found  in  parallel  experiment*  tj 

larities  in  the  sui         ol 
the  bulbs  employed,  althouglt  made  as  much  alike 

:,„  possible  both  in  sise  and   form,  tht  j  i 
this  effect  in  tin  ir  furtl  on   the  sui 

etching  the  inside  of  the  bull that  tl  la  which 

the  ga 

ig   id,,    pro]  •  rtional   effect    ol    thi    sm  .11  dift< 
ed  to      Full  detail    ol  ptcd  for  the  purifl- 

periment 
employed  '      \    K 


-  lublt )   ( 'onstituenti  of  <  'mil.     P.  Liep- 
niaiiii.    Zeits.  f.  Berg,  I  Kitten  u.  Salinenw.  1891,  36,  86. 

•itlilt  l    III..  ;.((;/■ 


'/'In   /,'  Explosions  in  Gases.     II.  I!.  Dixon. 

Lectori  ,  Koyal  Inst.,  June  12,  L891. 
Wiiii. k  Berthelot,  associated  with  Vieille,  was  measuring 
the  rate  of  the  "explosion-wave"  for  various  mixtures  of 
-.  Mallard  and  Le  Chatelier  continued  the  study  of  the 
preliminary  phenomena  of  explosion  which  precede  the 
formation  of  the  "wave."  They  Bhowed,  by  photographing 
on  a  revolving  cylinder,  (1)  that  when  a  mixture  such  as 
nitric  oxide  and  carbon  bisulphide  is  ignited  at  the  open  and 
of  a  ml"',  the  flame  travels  a  certain  distance  (depending  on 
the  diameter  and  length  of  the  tube)  at  a  uniform  velocity  ; 
i  -j  i,  that  at  a  certain  point  in  the  tube  vibrations  are  set  up 
which  alter  the  character  < >f  the  name,  and  that  ti 
vilir.it ion-  become  more  intense,  the  flame  swinging  back- 
wards and  forwards,  with  oscillations  of  increasing  amplitude  ; 
and  (8)  that  the  flame  either  goes  oul  altogether,  or  thai  the 
of  the  gas  detonates  with  extreme  velocity.  Again, 
when  a  mixture  of  gases  was  fired  near  the  closed  end  of 
the  tube,  they  found  the  velocity  of  the  flame  regularly 
increased,  as  far  as  their  instruments  were  able  to  record  the 
rapidly  increasing  pace. 

Mixtures  of  coal-gas  with  air,  and  of  firedamp  with  air, 
-how  phenomena  of  the  first  and  second  kind.  Ignited  it 
the  open  end  of  a  tube,  these  mixtures  burn  tit  a  uniform 
tin  distance,  and  then  the  flame  begins  to 
vibrate.  The  vibrations  acquire  greater  or  leas  velocity 
rding  to  the  nature  of  the  mixture  and  the  conditions  of 
the  experiment,  hut  the  third  regime  of  uniform  maximum 
velocity  i-  not  set  up.  In  narrow  tubes  the  explosion  soon 
dies  out. 

The  phenomena  studied  by  Mallard  and  Le  Chatelier 
have  been  observed  on  a  large  scale  in  explosions  in  coal 
mines.  It  has  been  noticed  thai  little  damage  was  caused 
at  the  source  of  an  explosion,  and  for  a  distance  varying 
from  "in  to  so  yard-  from  the  origin  of  the  flame,  while 
beyond  that  distance  fall  of  roof,  broken  tubs,  and  blown-out 
stoppings  have  testified  to  the  violence  exerted  by  the 
explosion.  Great  as  the  destruction  is  which  an  explosion 
,  damn  and  air  causes  in  a  mine,  it  is  fortunate  that 
these  mixtures  do  not  detonate. 

Passing  on  to   Berthelofs  researches  on  the   rtghne  of 
detonation,   the   author    briefly    summarises    the    results 
■  I  at. 
The   actual   velocities    of    explosion    tire   compared    by 
Berthelol    with   the   mean   velocity    of   translation   of    the 
products  of  combustion,  supposing  these  products 
to  contain  all  the  beat  that   i-  developed  in  the  reaction. 
For   instance,   we   know   the   total    heat   given   out    when 
hydrogen  and  oxygen  combine.     If  this  heat  is  contained  in 
the  steat  I    we  can  calculate  what  it-  temperature 

musl  be  it  we  know  it-  heat  capacity.  And  if  we  know  the 
temperature  of  the  -team,  we  can  calculate  the  mean  velocity 
with  which  the  molecules  must  be  moving.  Now  Berthelot 
supposes  that  the  beat  is  all  contained  in  the  steam  pro- 
duced. Ho  assumes  that  the  heat  capacity  of  steam  is  the 
same  a-  the  sum  of  those  ol  its  constituents,  and  he  supposes, 
moreover,  that  the  -team  i-  heated  at  constant  pressure. 
Making  these  assumptions,  he  calculates  om  the  then 
mean  velocity  of  the  product-  of  combustion  of 
mixtures,  ami  finds  a  close  accordance  between  these  nam 
bers  and  the  explosion  rates  of  the  same  mixtures,  He 
conclude-  thai  the  explosive  wave  is  propagated  by  the 
impact  of  the  products  of  combustion  of  one  layer  upon  the 
unburn)  gases  in  the  nexl  layer,  and  so  on  to  the  end  of  the 
tube  at  the  rate  of  movement  of  the  products  of  combustion 
themselves.  If  hi-  theory  i-  true,  it  account-  not  only  for 
the  extreme  rapidity  of  explosion  of  gaseous  mixtures,  and 
gives  us  the  mean-  ol  calculating  the  maximum  velocity 
obtainable  with  any  mixture  of  g  ist  s,  but  it  also  afford-  as 
information  on  the  specific  hi  its  ol  gases  at  very  high 
temperatures,  and  it  explain-  the  phi 
whetl  or  of  solid  or  liquid  explosives. 
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III.-DESTKUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

The  Formation  of  Petroleum  and  Solid  ParqfRn. 
P..  Zaloziecki.  Dingl.  Polyt.  J.  280,  69—72,  85—89, 
and  133— 136. 

Tfiis  article  consists  of  a  lengthy  physical  and  chemical 
argument  in  favour  of  the  modern  view  that  petroleum  and 
paraffin  owe  their  origin  to  animal  sources :  that  they  are 
formed  from  animal  remains  in  a  mannei  strictly  analogous 
to  that  of  the  formation  of  ordinary  coal  from  wood  and 
other  vegetable  debris.  For  geological  as  well  as  chemical 
reasons,  the  author  holds  that  Mendelecli's  theory  of  their 
igneous  origin  is  untenable,  pointing  out  that  the  hydro- 
carbons could  not  have  been  formed  by  the  action  of  water 
percolating  through  clefts  in  the  gradually  solidifying  crust 
until  it  reached  the  molten  metallic  carbides,  as  these  clefts 
could  only  occur  where  complete  solidification  had  taken 
place,  and  between  this  point  and  the  metallic  stratum  a 
considerable  space  would  be  taken  up  by  semi-solid  slag-like 
material  which  would  be  quite  impervious  to  water.  Under 
the  conditions,  too,  existing  beneath  the  surface  of  the  earth, 
such  polymerisation  as  is  necessary  to  account  for  the 
presence  of  the  different  classes  of  hydrocarbons  found  in 
petroleum  is  scarcely  credible. 

On  the  other  hand  it  is  to  be  specially  noticed  that,  with 
a  few  unimportant  exceptions,  all  bituminous  deposits  are 
found  in  the  sedimentary  rocks,  and  that  just  as  these  are 
constantly  changing  in  composition,  so  the  organic  matter 
present  changes,  there  being  a  definite  relationship  between 
the  chemical  constitution  of  the  petroleum  and  the  age  of 
the  strata  in  which  it  is  found.  It  is  almost  certain  that  in 
the  most  recent  alluvial  formations  no  oil  is  ever  found,  its 
latest  appearance  being  in  the  rocks  of  the  tertiary  period, 
the  place  where  the  solid  paraffin  is  almost  exclusively  met 
with  ;  thus  helping  to  show  that  the  latter  has  been  formed 
from  the  decomposition  of  the  oil,  and  is  not  a  residue 
remaining  after  the  oil  has  been  distilled  off.  To  this 
conclusion  the  fact  also  strongly  points,  that  the  paraffin  is 
much  simpler  in  constitution,  purer,  and  often  of  far  lighter 
colour  than  the  crude  oil,  which  could  not  be  the  case  if  it 
were  the  original  substance. 

On  examining  by  the  aid  of  a  map  the  position  of  the 
chief  oil-bearing  localities  it  will  be  noticed  that  the  most 
prolific  spots  follow  fairly  accurately  the  contour  lines  of  the 
country,  so  that  at  one  time  they  formed  in  all  probability  a 
coast  line  whereon  would  be  concentrated  for  climatic 
reasons  most  of  the  animal  life  both  of  the  land  and  sea. 
During  succeeding  generations  their  dead  bodies  would 
accumulate  in  enormous  quantities  and  be  buried  in  the 
slowly  depositing  sand  and  mud,  till  owing  to  the  gradual 
alterations  of  level  the  sea  no  longer  reached  the  same  point. 
This  theory  is  borne  out  by  the  fact  that  oil  deposits  are 
usually  found  in  marine  sediments,  sea-fossils  being 
frequently  met  with.  The  first  process  of  the  decomposition 
of  the  animal  remains  would  consist  in  the  formation  of 
ammonia  and  nitrogenous  bases,  the  action  being  aided  by 
the  presence  of  air,  moisture,  and  micro-organisms,  at  the 
same  time  owing  to  the  (veil-known  antiseptic  properties  of 
salt,  the  decomposition  would  go  on  slowly,  allowing  time 
for  more  sand  and  inorganic  matter  to  be  deposited.  In 
this  way  the  decomposing  matter  would  be  gradually 
protected  from  the  action  of  the  air  and  finally  the  various 
fatty  substances  would  be  found  mixed  with  large  amounts 
of  salt,  under  considerable  pressure,  and  at  a  somewhat 
high  temperature.  From  this  adipocere,  fatty  acids  would 
be  gradually  formed,  the  glycerol  being  washed  away,  and 
finally  the  acids  would  be  decomposed  by  the  pressure  into 
hydrocarbons  and  free  carbonic  acid  gas.  That  many  of 
these  hydrocarbons  would  be  solid  at  ordinary  temperatures, 
forming  the  so-called  mineral  wax,  which  exists  in  many 
places  in  large  quantities,  is  much  easier  to  imagine,  in  the 
light  of  modern  chemical  knowledge,  than  that  the  fatty 
acids  were  at  once  split  up  into  the  simpler  liquid  hydro- 
carbons, to  be  afterwards  condensed  into  the  more  complex 
molecular  forms  of  the  solid  substance. 


In  this  way  from  animal  matter  are  in  all  probability 
formed  the  vast  petroleum  deposits,  the  three  substances, 
adipocere,  ozokerite,  and  petroleum  oil  being  produced  in 
chronological  order,  just  as  lignite,  brown-coal  and  coal  are 
formed  by  the  gradual  decomposition  of  vegetable  remains. 

-F.  H.  L. 


Petroleum  Ether.  F.  Evers.  Pharm.  Zeit.  1891,  36,  246. 
The  author  has  recently  examined  several  samples  of 
petroleum  ether  which  have  the  specific  gravity  required  by 
the  Pharniacopo-a,  but  which  boiled  between  32°  and  1 10°  C, 
and  which  gave  a  distinct  smell  of  benzaldehyde  when 
treated  with  nitric  acid.  These  petroleum  ethers,  techni- 
cally known  as  "  hydrocarbon"  are  obtained  as  a  by-product 
in  the  compression  of  oil-gas.  They  contain  up  to  50  per 
cent,  of  benzene  and  toluene,  together  with  olefines  and 
nauseous  sulphur  compounds.  When  shaken  with  strong 
sulphuric  acid  the  objectionable  smell  due  to  the  sulphur 
compounds  is  removed  and  the  benzene  can  be  recovered 
after  this  treatment  by  shaking  the  separated  layer  of 
hydrocarbons  with  lime-water  and  then  distilling  with  steam. 
It  is  recommended  that  all  samples  of  petroleum  ether 
obtained  from  such  sources  as  the  above  should  be  carefully 
tested  for  benzene  both  by  the  boiling  point  and  by  the 
nitrobenzene  reaction. — C.  A.  K. 


The  "Resinous  "  (  Soluble)  <  'onstituents  of  Coal.     V.  Siep- 
mann.     Zeits.  f.  Berg.  Hutten  u.  Salinenw,  1891,  36,  26. 

The  coal  examined  was  a  Westphalian  gas-coal  having  the 
following  composition  : — 

C sn-31 

H 5-50 

n} »•« 

S 1-25 

100*00 

Ry  treating  the  coal  with  different  solvents,  viz.,  ether, 
alcohol,  and  chloroform,  three  products  differing  both  in 
properties  and  in  composition  were  isolated. 

The  product  extracted  by  means  of  ether  amounts  to 
0'3  per  cent,  and  forms  a  hard,  yellow-brown  resin,  having 
an  aromatic  smell.  It  does  not  redissolve  completely  in 
ether.  The  portion  that  is  soluble  in  ether  is  sticky  at  the 
ordinary  temperature,  at  35°  C.  it  forms  a  thin  liquid  and 
begins  to  decompose  at  100°  ( '.  The  following  analytical 
results  were  obtained  : — I.  of  the  crude  product  :  and  II.  of 
the  product  purified  by  redissolving  in  ether  : — 


II. 


84*82 
10*51 

vr,7 

7s'7l 

H 

li-iU 

100-00 

100-00 

The  alcoholic  extract  (obtained  after  completely  exhaust- 
ing the  sample  with  ether)  amounted  to  0  25  percent.  It 
consists  of  a  dark  brown  resin  which  when  pulverised 
forms  a  light  brown  powder  ;  it  has  an  aromatic  smell,  melts 
at  48° — 50°  C.  and  begins  to  decompose  at  100°  ('.  An 
analysis  of  this  product  is  given  below. 

The  chloroform  extract  amounted  to  0- 75  per  cent.,  and 
consists  of  a  dark  brown  pitch-like  mass,  having  a  smell  of 
coal-tar.  It  begins  to  melt  at  60°  C,  melts  completely  at 
8  j:  C,  and  decomposes  at  145 '  C.  The  substance  extracted 
by  means  of  ether  from  two  samples  of  coal  was  identical, 
a  fact  which,  in  the  opinion  of  the  author,  may  justify  one 
in  the  opinion  that  it  is  an  individual  and  pure  body. 
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immelsberg  ("  Mineralchemie  ")  "a  few 
■  dark  resin  can  be  extracted  from  canncl  coals 
alcohol,  ether,  and  especially  of  carbon  bisul- 
phide, which  resin  is  the  cause  of  the  caking  of  these  coals." 
The  experiments  of  the  author,  bowevcr.go  to  show  thai 
the  caking   power   of  Buch  coals   i-  nol  due  to,  although 

ed    bj     the   pn  -.  m  ■     ol    '1" luble    resinous 

constituents, — < '.  A.  K. 


I'M  EST. 

Improi  Ihi  Purjflcalt  I         i  ■ 

ami  ti  tuitabli   Paint  or  Coaling  for  Iron  and  Steel 

l    II.  Davis,  Manor  Park,  and  A.  II.  Davis, 

Hoi  Ic  I  ei  Julj   15,  1890.      Id. 

I  oi   tar  i-  washed  bj  agitation  with  a  solution  of  copper  or 

ilphate,   and   then   with  clean  water.    Sulphuretted 

bj  these  means  be  removed.— K.  >  I  I 


IV.— COLOURING  MATTERS  AND  DYES. 

■  '!  Morphine ;  the   Formula 

Ptmdomorphine.     P.   Caxeneuve.     Bull.  Soc.  Chim. 
5, 

\\i.nii  colouring  matter  is   formed,  together  with  other 
substances,  bj   boiling  foi  100  reflux  appai 

mixture  •  •!    morphine  (7   grms.),  p-nitrosodimetni 
liloriilc  i .'.  ltiui-.  ).  and  alcoha       00  cc).    1 

)  assumes  d  red  our,  and  a  quantity 

cparati     in  a  crj  stallinc 
ng  from  the  latter,  1 1 1 •  -  alcoholic  solution 
,  and  the  residue  boiled  with  water, 
■  deep   purpl  I   solution  being  so   obtained.     This 

solutiot  bsI   two  colouring  matters,  is 

itcd  almost  to  d  d  with  hydro 

'•■I  th.  ii  rendered  alkaline  with  sodium  hydrate,  the 
colouring  ms  iml    the   unci 

morpfa 

mi  d  I  ii  with  dilute  sodium  hydrate,  dried,  and 

ihol,  which  dissolves  out 

a  blue 

of  colouring   matters.    The 

ill.-   nmj  I   ill.  nhol       ll 
formula  Pit  L.I     II    \  '  ' .  ■-■  IH  !.  and  has  thi 

alkaloid 

formula — 

II   I 

.     ii 
in  amorphoi 

iliihlc  in  wnl  deoholic 

nolutia 

otraU  -1  salpnut  ic   acid  I* 
•   ..ii  dilution  with  waters  ii   dyes  silk, 
but  is  not  fast  to  light. 


onstitution  of  the  violet  colouring  matter  cannot  ha 
I  on  the  quinone-anilide  type,  sinee  codeine,  the 
methyl  ether  of  morphine,  gives  a  similar  colouring  matter 
without  any  separation  of  methyl  alcohol  taking  place.  \  ■ 
does  the  fad  of  morphine  being  a  tertiary  alcohol  assist  the 
solution  of  the  problem,  as  tertiary  alcohols  in  genera] 
interact  only  with  great  difficulty  with  p-nitrosodimethyl- 
aniline.  It  may,  therefore,  be  assumed  that  the  constitution 
..I  the  colouring  matter  in  question  is  analogous  to  that  of 
Bindschedler's  green  :  thus — 


N 


C.ILXd  II   I. 
i     II   MI 


Bindschedler'i 


/CH^NCCH,), 

I   X(  ■;»     S 
Uorphine  ^ 


The  constitution  of  the  Mulct  colouring  matter  cannot, 
however,  l>c  explained  until  more  is  known  about  the 
constitution  of  morphine  itself,  in  particular  with  regard  to 
the  position  in  the  molecule  of  the  same  of  the  two  atoms 
of  hydrogen  which  are  so  readily  removed  by  oxidation. 
These  two  hydrogen  atoms  occupy,  no  doubt,  the  position  in 
the  molecule  to  which  the  two  free  bonds  of  the  residue — 


<■„!!,  N(UI  .).. 


N 


attach  them-. 

Although  pscudomorphine  could  not  be  detected  amongst 
the  products  of  tin- reaction  of  p-nitrosodimethylanilinc  on 
morphine,  it  i-  highly  probable  thai  it  is  formed,  according 
to  the  equation — 

/N((  M  I  N.I  .11  .N(CH   i 

-'ill ,(  +   •-•(,. II,, Nil 

N"  N.i     II     Nd   11} 

+   LM',.II,-\i  '  .  II  ii 

its  absence  in  the  final  products  being  due  to  its  combining 
with  the  nitrpsodimethylaniline  or  entering  into  secondary 

us. 

Whatever  the  constitution  of  the  violet  colouring  matter 
may  he,  its  formation  elucidates  the  nature  of  pscudo- 
morphine. For,  assuming  that  pseudomorphine  is  produced, 
a-    Hesse  considers,  by   the  denydn  orphine, 

the  Formula  of  the  violet  colouring  matter  would  be — 

i    ll  .N(l  II   i 


H 


i     II    \n  .Hi. 
II. assigning  to  pseudomorphine  the  formula — 

i     II    \n  .lid. 

instead  ..t  t    ;  1 1  , X <  > , ,  the  formula  given  to  it  by  ScL 
bergcr. 

On   beating   the   violet    colouring   matter,    however,    to 
130°,   no    change   i-    produced;    the   molecule   of  II. <•  is 
presumably,  therefore,  in  a  different  state  from  ws 
erj  stallisation.  Again,  if  pseudomorphine  have  the  formula — 

C„HI9NO 

I 
i     ll    \.i 

given  to  it  l.\  Polstorff  (this  Journal,  1886,  616),  it  should 

yield    with    nitii.s.iilimethvlaniline  cither    a    sofraninc  OT    I 
compound  ol  the  formula — 

i    II  »((  II   i, 

S      ,     ii    \,, 

II      Mi 

As  it  yields  neither,  ami  us,  moreover,  one  molecule  of 
morphine  alone  interacts  with  one   molecule  of  nitrosodi 
laniline,  Po  ,    identiy  incoi  n 

1 violet    is    the    t'n-t     true    colouring    mattei 

■  i  from  the  natui  ds,  the   Morphine  l.i f 

ng    in. I    Barillol    ((  pt.    Rend.   105,    101 

b  colouring  matter  property   Bo-called.— K.  B 
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Hydrazone  Derivatives  of  ^-Naphthoquinone.  E.  Xoelting 
and  E.  Grandniougin!  Bull.  Soc.  Chim.  1891,  5  863— 
869. 

Thk  constitution  of  the  azo-derivatives  of  ,8-naphthol  and 
of  their  isomerides,  the  hydrazones  of  /3-naphthoquinone, 
has  been  much  discussed,  the  following  formulae  being,  for 
instance,  variously  assigned  to  the  compound  produced  by 
the  action  of  pheuylhydrazine  on  iS-naputhoquinone  :  — 


C,0H6/ 


I. 
OH    Hi 

N:N.CSH5  (2) 


('ui'fr. 


II. 

O    (1) 


C6H3  (2 
II 


A  study  of  the  dyestuff  derivatives  of  the  hydrazones  of 
^-naphthoquinone,  more  particularly  of  the  sulphonie  acid 
derivative  of  the  phenylhydrazone  (see  following  abstract), 
led  the  authors  to  conclude  that  such  bodies  were  azo- 
compounds  and  not  true  hydrazones.  Facts  iu  support  of 
this  view  are  given  below. 

If  the  compound  of  pheuylhydrazine  with  /{-naphtho- 
quinone be  a  hydrazone,  it  should  not  react  with  diazobenzene 
chloride,  whereas,  if  it  be  an  azo-compound,  it  should  be 
capable  of  doing  so.  To  decide  this  point,  /3-naphthoquinone- 
phenylhydrazone  was  first  prepared  by  the  method  of 
Zincke  and  Bindewald  (this  Journal,  1885,  395),  but  with 
the  use  of  as  little  acetic  acid  as  possible,  namely,  10  times 
the  weight  of  the  y3  naphthoquinone ;  a  50  per  cent,  yield 
was  obtained,  a  considerable  portion  of  the  pheuylhydrazine 
becoming  oxidised,  probably  into  benzene,  by  the  quinone, 
which  is  simultaneously  reduced  to  a  corresponding  extent, 
to  dinaphthoquinol,  {C]0H5(OH)3}31  a  compound  separating 
in  beautiful  colourless  needles  on  the  acetic  acid  mother- 
liquor  being  diluted  with  water.  Zincke  and  liindewald's 
description  of  the  properties  of  the  chief  product  of  the 
reaction  was  confirmed,  the  authors  observing  in  addition 
that  the  compound,  like  the  compound  from  /3-naphthol 
and  diazobenzene,  can  be  sublimed,  orange  needles  with  a 
green  surface-lustre  being  thus  obtained  ;  it  is  insoluble  in 
alkalis  in  the  cold,  and  but  slightly  soluble  on  heating ;  it 
dissolves  easily,  however,  in  the  theoretical  quantity  of 
sodium  methylate  or  ethylate,  yielding  a  dark  red  solution, 
which  remains  clear  on  dilution  with  water.  This  alcoholic 
solution  contains  the  sodium  salt  of  the  compound,  and, 
according  as  it  is  represented  as  a  hydrazone  or  an  azo- 
derivative,  has  either  the  constitution — 


;0 


•X— n/ 

\Na 


,OXa 


To  decide  between  these  formula'  the  ethyl  ether  was 
prepared  and  reduced;  the  reduction  products  were  found 
to  be  aniline  and  /3-amido  naphthol  ether,  without  a  trace  of 
ethylanibne.  This  result  is  in  favour  of  the  second  formula, 
though  it  is  just  possible  that  an  intra-molerular  change  is 
biought  about,  thus:  — 


.O 

>N-N 


\Xa 


CHJ 


1    i  J! 


/OC2H5 


10**6 \  /"-VH 


C6HS 

^Xa 


2.  C10H, 


yOCjHs 


XX— NC 


C,HS      =       Xal      + 

Xa 


t'lu'l,-, 


OCT  I, 
N=N— C,TL 


Phenyldisazo-a-naphthol  cannot  well  be  prepared  by 
acting  on  an  alkaline  solution  of  /3-phenylazo-a-naphthol, 
owing  to  the  feeble  solubility  of  the  latter.  It  was,  however, 
readily  obtained  on  adding  the  necessary  amount  of  diazo- 
benzene chloride  to  a  solution  of  the  /3-azo  compound  in  a 
slight  excess  of  sodium  ethylate.  After  standing  12  hours, 
the  separation  of  the  disazo-compound  was  complete.  It 
was  filtered  off  and  crystallised  from  a  mixture  of  alcohol 
and  chloroform,  and  was  then  obtained  iu  the  form  of  brown 
needles  with  a  bronzy  green  reflex.  The  compound  is  in 
every  respect  identical  with  the  body  prepared  by  Krohn 
(this  Journal,  1889,  116)  by  the  action  of  2  mols.  of  diazo- 
benzene on  a-naphthol.  (The  melting  point  of  Crohn's 
compound,  after  recrystallisation,  was  found  to  be  193°.) 
To  further  prove  the  identity  af  the  two  preparations,  the 
acetyl  derivative  (melting  point  159° — 160°)  and  ethyl 
ether  (melting  point  121°)  were  prepared. 

As  Krohn  (loc.  cit.)  has  shown  that  the  formula  of 
phenyldisazo-a-naphthol  is — 


(ill 

'\   .X:N.QH, 


X:X.l',II, 

that     of    the    pheuylhydrazine    compound    of     8-naphtho- 
quinone  must  be — 

oil 


(    Y    >     X:N.('„1I, 

This  formula  explains  the  feeble  acid  character  of  the 
compound,  other  o-hydroxyazo-compouuds,  such  as  phenyl- 
azo-;i-crcsol — 


OH 


u 


.N:X.r,n, 


/ 

ck, 

and  phcnyldisazophenol  — 
OH 


0 


X:X.C6H5 
being  very  sparingly  soluble  iu  aqueous  alkalis. 

If  the  hydrazone  formula — 
O 


\  -n.n/ 


CfiH, 


\ 


II 


be  assigned  to  Crohn's  disazo-compound,  a  similar  formula 
must  be  given  to  phenyl-azo-^-eresoi,  which  is  not  in  con- 
formity with  the  behaviour  of  its  ethers  (this  Journal 
1890,  1123). 


- 
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Lastly,  it  the  phenylhydrazine  compound  of  0-naphtho- 

quin iwere  a  bydrazone,  it  should  react  with  hydroxyl- 

amine  and  yield  an  oxime  — 

OH 

I     II  /Cli 

M— > 

II 

1  not,  however,  obtain  such  a  compound. 
— E.  H. 


Someo-llydro    tazt  Derivative* of a-Naphthol  E.Noelting 
and  E.  Grandmougin.     BulL  Soc.  Chim.  1891,  5,  B69— 

Himm.  shown  that  the  phenylhydrazine  compound  of 
S-naphthoquinone  i-  :m  o-hydroxyazo  derivative  of  o- 
naphthol  (see  preceding  abstract),  the  authors  prepared 
some  derivatives  of  that  compound  foi  the  purpose  of 
comparison,  with  respect  to  their  tinctorial  properties,  with 
the  isomeric  p-eubstituted  o-naphthol  compounds. 

p-SuIphophenylazo-a-naphthol — 


(HI 


(TV™ 


y 


,so3h 


\y\/ 


i-  obtained  bj  suspending  8-naphthoquinone  (1  molecular 
in  in  times  it-  weight  oi  glacial  acetic  acid 
and  adding  a  cold,  concentrated  aqueous  solution  of  sodium 
«.phenylhydrazine-«ulphonate  il  molecular  proportion). 
After  standing  for  84  hours,  the  red  precipitate  formed, 
which  consists  of  the  sodium  Ball  of  tin-  above  acid,  is 
filtered  "IT.  It-  yield  is  not  satisfactory,  part  of  the 
naphthoquinone  remaining  in  solution  in  the  acetic  acid,  and 

part  being  d( mposed  as  in  the  preparari f  8-phenylazo- 

o-naphthol   (preceding  abstract).     It    dyes  wool   and   -ilk 
scarlet  from  an  acid  bath.     It  i-  isomeric  with  1  Grange  I.— 


nil 


N:N    1     II      SO5H 

which  is  proil ,1  bj  the  action  of  p-diazobenzene  sulphonic 

acid  on  a-naphthol  or  of  p-phenylhydrazine  Bulphonic  acid 
on  a-naphthoquiuonc.    The  azo  dj 

<  >  1 1 


SI  1  II 
i-  also  11  scarlet  :  the  a-naphtbylamine  compound — 

(Ml 

\    n.i     II. 


:i  winc-rcd  •.  it'  $-naphtbylamine  isomeride,  a  scarlet. 


The  compound — 


-    .X:X.<    ,11   .SO  H 


uu 


obtained  from /^-naphthoquinone  and  1 : 4-naphthylhydra- 
/in.-  sulphonic  acid  is  a  red-purple,  whilst  the  isomeric 
compound  prepared  from  a-naphthol  and  l:4-diazonaphtha- 
lene  sulphonic  acid — 

till 


X:N.l  ',„M,.. St.  II 

i-  a  brown  (Fast  brown). 

In  general,  the  o-hydroxyazo  derivatives  of  o-naphthol 
are  reds,  the  p-hydroxyazo  derivatives  yellow-browns.  The 
same  difference  appears  in  the  shades  yielded  by  the 
carboxy  derivatives  of  the  two  series,  the  compound — 


.X:X.<    II,. ( '(Mill 
(II  (3) 


prepared  from  m-phenylhydrazuH  carboxylio  acid  and 
H  naphthoquinone  dyeing  a  bluish-red  on  wool,  silk,  and 
chrome-mordanted  cotton,  whilst  the  p-isomeride— 


X:X.<    ll,.(  null 
(l)  (S) 


dyes  brown  on  the  Bame. — E.  1!. 


Tin  Disazo  Derivatives  of  a-Naphthol :  .1  Transposition. 
I  .  Noelting  and  !•'.  Grandmougin.  Hull.  Soc.  Chim. 
1891,  5,  878—879. 

DiAzonKKZBNi  chloride  acts  on  the  phenylhydmzone  of 
S-naphthoqninonc  yielding  phenyldisazo  -  a-naphthol,  a 
compound  which  i-  also  produced  bj  the  action  of  diaso- 
benzene  chloride  on  p-phenylaxo-a-naphthol  (set  pn 
abstract  :  Hydrazone  derivative  of  jS-naphthoqninone). 
Il,,  p  sulphoxj  and  m-carhoxy  derivatives  of  the  phenyl- 
hydrazone  of  B-naphthoquinone  react  similarly  with 
diazobenzene  chloride  yielding  respectively : — 


.X:X.r„H,.N»  .11 

(1)  (I) 


\:\    t     II 


and 


(111 


.X:X.t     II     1  OOH 
(1)  (S) 


N-.N.C  II 
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but  a  curious  transposition  takes  place  when  p-diazobenzene 
sulphonic  and  m-diazobenzene  carboxylic  acids  act  on 
p-phenylazo-a-naphthol,  the  compounds — 


.X:X.C,JL.SO.,H 


N:X.('„II).SO,Il 
and 

OH 

f^YN  .N:N.C6H4.COOH 

X:X. (i;][, .COOH 

being  respectively  then   produced  along  with  phenyldisazo- 
a-naphthol,  according  to  the  equation — 

2C10H6/  +     2C6H4<(  \     =, 

\N:X.CfiH,  \N:N/ 


.OH 


,OH 


CjoHfrC  +  C]0H5C 

x  (X :  X .  C6H5)a  ^  (N:  X  .  I  !6H  ,.S03H)s 


The  compouud- 


OH 


/\/s 


.X:X.C„II,.SO,!I 
(1)  (K 


N:N.C6H5 

is  easily  soluble  in  boiling  water,  and  separates  in  an 
amorphous  state  on  cooling.  It  dyes  animal  fibres  red- 
brown.     Its  sulphonic  acid  derivative,  namely  — 


/ 


OH 


(X:N.(,„II1.S(I;,II), 


(N:SO;1H  =   1:4) 


which  is  obtained,  as  described  above,  was  separated  by 
filtration  from  the  insoluble  phenyldisazo-a-naphthol  simul- 
taneously formed.  The  disulphonic  acid  is  not  precipitated  by 
the  addition  of  acids  to  its  alkaline  solution,  and  as  it  could 
not  therefore  be  readily  obtained  pure,  an  analysis  was  not 
made  but  the  dyeing  properties  of  the  compound  alone 
investigated,  being  compared  with  those  of  the  compound 
obtained  from  2  mols.  p-diazophenyl-sulphonic  acid  and 
o-naphthol ;  the  two  preparations  were  thus  found  to  be 
identical. 

The  carboxy  compound — 


OH 


\/\ 


.X:X.C,;Ii4COOH 
(1)  (3) 


N:N.C6HS 

crystallises  in  fine,  brown  needles  and  possesses  feeble  acid 
properties  ;  it  is  soluble  in  hot  aqueous  alkalis.  Its  colouring 
power  is  slight,  owing  to  its  feeble  solubility  in  water.  The 
corresponding  dicarboxy  compound — 

/OH 
C,0H5<  (N:COOH  =  l:3) 

^(N:N.C6H4.COOH). 

separates  after  some  time  from  the  phenyldisazo-a-naphthol 
which  accompanies  it,  when  the  mixture  of  the  two  sub- 
stances is  dissolved  in  chloroform,  and  alcohol  added.     It  is 


easily  soluble  in  alcohol,  but  cannot  be  crystallised  from  the 
same,  and  dissolves  easily  in  alkali*  with  a  red  colour. 
On  beating  to  250°  it  darkens  and  decomposes  at  about 
2G4°.  A  nitrogen  determination  was  made,  after  precipi- 
tating it  by  acid  from  its  alkaline  solution,  and  the  above 
formula  confirmed.  It  was  also  prepared  by  the  combina- 
tion of  o-napbthol  with  2  mols.  of  m-diazobeuzoic  acid,  and 
found  to  have  the  properties  described.  On  chrome- 
mordanted  cotton  it  dyes  a  pale  dull  red  ;  on  silk  and  wool 
in  an  acid  bath,  red-purple. 

The  authors  notice  that,  in  the  preparation  of  ;;-phenyl- 
azo-a-naphthol  from  diazobenzenc  chloride  and  u-naphthol, 
a  notable  amount  of  phenyldisazo-a-naphthol  is  produced, 
a  corresponding  amount  of  a-naphthol  remaining  unchanged. 
This  seems  to  have  hitherto  escaped  observation. 

It  was  thought  possible  for  o-phenylazo-a-naphthol  to  be 
formed  along  with  the  above  p-compound,  but  its  presence 
could  not  be  detected. — E.  Ii. 


The  Relations  of  Eurhodines  to  Indulines  and  Safranines. 

F.  Kebrinaiin  and  J.  Messinger.      lier.  24,  ">84 — 592. 

Of  the  two  formula — 


/\ 


X 


and 


H.,X 


X 


IIX: 


HX 


proposed  for  a-amidonaphthophenazine  by  Fischer  and 
Hepp  (this  Journal,  1H90,  602)  and  Kehrmann  (this 
Journal,  1890,  934)  respectively,  the  former  has  been  shown 
to  agree  better  with  the  properties  of  the  compound  in 
question  (this  Journal,  1890,  1028).  Hoth,  however,  appear 
to  be  possible,  the  forms  which  the}'  represent  being 
desmotropically  related.  This  is  proved  to  be  the  ease  by 
replacing  by  an  alkyl,  Sec.  group  the  movable  hydrogen- 
atom  which  produces  the  tautomerism,  stable  isomerides  of 
each  type  being  then  obtainable.  The  authors  have  thus 
succeeded,  by  the  action  of  phenyl-o-phenyleuediamine  on 
hydroxynaphtho-iruidoquinone,  in  synthesising  rosinduline — - 


/\ 


a  compound  of  the  second  (imidoquinone)  type.  This 
was  accomplished  by  heating  under  pressure  a  mixture  of 
the  bodies  named  with  alcohol  and  acetic  acid,  5  grms.  of 
the  imidoquinone  yielding  2 — 3  grms.  of  rosinduline  (this 
Journal,  1890,  601).  To  account  for  the  resemblance 
between  rosinduline  and  the  safranines  (the  bitter  taste  of 
the  salts  of  the  same,  for  instance,  amongst  other  points  of 
similarity),  it  is  suggested  that  the  salts  of  rosinduline 
are  derived  from  an  unstable  ammonium-base  of  the 
constitution — 


N 


H.,X 


\y\/\y 

N.OH 


C'r.H 
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Rorindtmt  (thin  Journal,  was  obtaiped  on 

mixing,  at  the  ordinary  temperature,  :il.-<»Ii«>l i<-  solutit 

equal  molecules  of  bydroxynapbthoquii and  pbenyl-o- 

pbenylenediamine  and  acidulating  with  a 

ed  i"  change  the  nami  mpound 

aiodnlone,"  termination  "jndone"  might 

r  usion  with  the  ketoiodene  derivatives  of  the 

ol  the  "  simplest  "  indnline, 

namely,  pheninduline,  being  in  accordance  with  this  proposed 

change,  named  "  phenindulo 

l„,l, .i,,,,,.-  prepared   from    chlorodihydroxy- 

quinone   and  dihydroxytbyi ininone   and   their   pi 

properties  determined. — E.  B. 


\/  Ihyl  Indigo  from  p-Chloraeet-toluide  and 
v  Tolylglycocine.  II.  Bckenroth.  Ber,  24,  698. 
Wilts  either  p-ebloracet  toluide,  or /,  tolylglycocine,  is  fused 
with  potash  (2  part-  ,  in  tin-  manner  described  bj  I'limm  and 
i,i,  in  their  syntheses  of  indigo  (this  Journal,  1890, 
281  and  1121),  an  orange-coloured  mass  is  obtained 
which,   "ii   treatment    with   water   and    exposure    to    air, 

dimethyl-indie parates.     The  reaction,   in  tin-  i 

p-tolylglycocinc,    may    be     expressed    bj     tip-     following 
on 

i     il'    II    Mil   II    ,C I 

.('II 
C<  H,.CH         'II  0 

Ml/ 

thyl-indigo    is    physically    indistinguishable    from 
ordinary  indigo. 

Thai  tin-  product  of  the  above  reaction  i-  dimethi  l-indigo 
i-  proved  bj  its  yielding  p-toluidino  on  distillation  with 
potash.     (See  also  following  abstract.)—  E.  I!. 


, 


.    H    i  II  . 

Ml/ 


\       /  of  an  Indigo  Derivative  from  p-Tolylglyco- 

,m,  I,,/  Fusion  with  Alkali.    K.Heumann.    Her.  24,  1346. 

'I  in  author,  in  disagreement  with  II    Bckenroth  (prt 

finds  thai  pure  p  tolylglycocine  i  made  from  pure 
does   nut    yield  any    indigo   derivative    when 
fused  with  potash.     E.  B. 


Diethyl' and o  Toluene-Indigo.     K.Heumann.     Iter.  24, 

979. 
tfi'i  thyl-indigo— 

'    '    ^| 

ncd  by  fusing  etbylphi  •    im  ehloraeetic 

I  othylanilinc)  with  caustic  potash  in  the  manner 
previously  described  bj  the  authoi  (this  Journal,  1890, 
I  Ml),       It    ii    probably    identical    with    thi 

Bar.    16,    2201  |    bj    reductt f 

diethylpscud  lime.     It  has  a  dark-blue  colour,  ii 

slight!)  soluble  in  hot  alcohol,  and  dissolves  in  aniline  with 

the  shades  dyed  bj  it  and  its  snlphonie 

l  ban  those  ol  indigo. 

If  in  •  i  short  time,  the  potash 

m.  It   be  k.  i ■■  minutes,  ordinary 

indigo  appears  to  be  formed. 

/  oluem  'indigo — 

i  II  i  II 

pi  »  ,  ,  »  n 

k, 

i-  produced  by  the  action  of  potash  on  o-tolylglycocinc  nl 
BOO      •'■  ><l       It  i  bronze 

i'  ■  it  dye otton  are  a 

than  those  of  indigo  i  Its  disnlphonic  acid  derivative,  on  the 
hand,   dyes   wool   •   much   rcildcr  shailc  than  does 

ligo  i-   adopted   in 


order  to  avoid  confusion  with  the  dimethyl-indigo,  in  which 
the  hydrogen  of  the  imido  group  is  substituted  by  the 
methyl  group.— E.  B. 

Adulteration  of  Cochineal-Red.     B.  Donath.    Chem.  Zeit, 
Is'.'!.  15,  582. 

\  sample  of  cochineal-red  of  very  poor  appearance  consisted 
entirely  of  an  eosio  lake  of  lead  and  alumina  mixed  with 
lead  sulphate.  It  was  insoluble  in  ammonia  and  left 
il  ash.  Another  sample,  onlj  distinguishable 
with  difficulty  from  pure  cochineal  when  placed  side  by  side 
with  it.  consisted  entirely  of  a  barium  lake  of  red  Corallin. 
It  was  to  a  largi  ilnble  in  ammonia,  and  on  ignition 

left  74*5  per  cent,  of  ash  consisting  of  barium  carbonate 
mixed  with  a  little  sulphate. — s.  Ii.  A.  A. 


Thi  Technical  Preparation  of  Phthalic  Acid.   II.  liQddons. 
(  !.,  m.  Zeit.  1891, 15,  585. 

Accoedino  to  the  information  to  be  found  in  textbooks, 
phthalic  mill  is  prepared  from  naphthalene  on  the  large 
scale  bj  first  converting  the  latter  into  the  tetrachloro  addition 
product,  ( 'Mlll.('l,,  which  is  then  oxidised  with  nitric  acid, 
No  details  are  to  he  found  regarding  the  manufacture  of 
phthalic  acid  or  of  its  substitution  prodnots  bj  the  direct 
oxidation  of  naphthalene  or  of  substituted  naphthalenes,  nor 
is  anything  to  be  found  in  the  literature  regarding  the 
cmploymenl  of  oxidising  agents  other  than  nitric  acid.  As 
regards  the  direct  oxidation  of  naphthalene,  it  is  generally 
stated  thai  both  it  and  phthalic  acid  arc  completely  burned 
to  carbon  dioxide  and  water  by  chromic  acid  mixture;  thai 
.1  acts  directly  upon  naphthalene  to  produce  mono- 
nitronaphthali  well  known.     Despite  these 

statements,  it  is  well  known  to  those  interested  in  the 
preparation  of  the  acid  on  the  large  scale,  that  in  its  manu- 
facture for  the  preparation  of  the  eosine  and  allied  colours, 
bv  fur  the  larger  proportion  is  no)  obtained  bj  the  oxidation 
of  the  tetrachloride  of  naphthalene  with  nitric  acid,  bul  by 
the  direct  oxidation  of  naphthalene  with  ohromii 
mixture.  Sodium  chromate  is  general!]  employed  as  the 
oxidising  agent  and  no)  the  potassium  Ball  or  potassium 
bichromate.  According  to  Friedlander  ("  Fortschritte  del 
Theerfarben  Fabrikation,"  p.  187)  phthalic  acid  i-  also 
prepared  by  the  oxidation  of  the  sulphonic  acids  of 
naphthalene  and  of  naphthol  either  bj  means  of  nitrioacid 
or  of  chromic  acid  mixture.  The  author  compares  the 
relative  values  of  the  old  process  with  thai  general]] 
employed  in  the  aniline  coloui  works,  pointing  out  the 
decided  ol  the  latter;  but  even  the  older  method 

must,  in  his  opinion,  be  a  lucrative  one  with  the  present 
i   phthalic  anhydride  t.    marks   per   kilo.  -    about 

8«.  I'"/,  per  lb.)  As  far  a-  hi-  experience  goes,  phthalic  acid 
i-  not  manufactured  by  the  direct  oxidation  of  naphthol  as 
stated  by  Friedlander.— C.  A.  K. 


Phthalic  Acid.     Fuchs.    i  hem.  Zeit.  1891,  15,  ?85. 

I •.  rephj  to  the  panel  bj  Lfiddens  on  this  subject  (vide 
previous  abstract)  the  author  expresses  his  doubt  a-  to 
whether  phthalic  acid  can  be  successfullj  prepared  bj  the 
i  elation  of  naphthalene  w  ith  chromic  acid,  and  states 
that  hi-  own  experiments  on  the  subject  have  not  yielded 
favourable  results.     Reference  is   made  to  (lager's  paten) 

for  getting  the  acid  by  treating  naphthalene  with  nitric  acid, 

Sonfttzenberger'a  statement  thai  it  can  be  u'"t  by 
first  preparing  a  solid  tetrachloronaphthalenc  and  then 
oxidising  thi- with  dilute  nitric  acid.  In  the  fonn.r  process, 
as  is  well  known,  nitronaphthalcncs  result,  ami  in  the  latter 

Id  of  phthalic  aciil  i-  hut  small,  and  tri-nitro- 
napllthal.  he     together    With     other     nitrated      product-     are 

foi  im  d,  to  that  neither  of  them  can  be  regarded  as  being  of 
nuictcial  value.     Were  the  yield  of  the  acid   b 

■  ■!  the  processes  in  use  anything  like  a  thcon  tical  one,  the 
ihould    be    at    mosl  2  inarke   pei    kilo,  instead    of 

6     7  marks.     loss  is  thai  occurring  in 

the  conversion  of  the  acid  into  the  anhydride.—  (  .   \.  K. 
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PATENTS. 

Improvements  in  the  Manufacture  of  Colouring  Matters. 
G.  W.  von  Nawrocki,  Berlin,  Germany.  From  P.  li.it- 
tiger,  Lodz,  Russia.  Eng.  Put.  1415,  March  5,  1884, 
Amended  May  2,  1890.     (Second  Edition.)     6</. 

Already  abstracted  (this  Journal,  1891,  131). — T.  A.  L. 


Improvements  in  tile  Manufacture  and  Production  of 
<  'olouring  Matters  from  Dihydroxybenzoic  Acid. 
J.  Y.  Johnson,  London.  From  the  "  Badische  Anilin 
und  Soda  Eabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
12,35G,  August  7,  1890.     (Second  Edition.)     6d. 

Nitroso-deiuvativks  of  tertiary  aromatic  bases,  such  as 
dimethylaniline,  diethylaniline,  methylbenzylaniline,  and 
ethylbenzylaniline  are  condensed  with  symmetrical  diliv- 
droxybenzoic  acid  (CcH3CO.,H:OH:OH  =  1:3:5)  in  ;'m 
aqueous,  alcoholic  or  acetic  acid  solution  with  the 
formation  of  dyestuffs.  The  dihydroxybenzoic  acid  is 
obtained  by  fusing  m-disulphobenzoic  acid  with  caustic 
potash  (Barth  and  Lenhofer,  Annalen,  159,  222).  About 
10  kilos,  of  dihydroxybenzoic  acid  are  dissolved  in 
1,000  litres  of  water,  heated  to  70°  C,  and  12  kilos,  of 
nitrosodimetliylaniline  hydrochloride  gradually  added. 
After  standing  about  rive  hours  the  new  colouring  matter 
separates  out  as  a  crystalline  precipitate,  which  is  filtered 
off  and  washed  with  cold  water.  It  may  be  purified  by 
dissolving  in  dilute  soda,  filtering  and  precipitating  with  an 
acid.  The  colouring  matters  dye  wool  without  a  mordant, 
and  the  presence  of  a  mordant  does  not  alter  the  shade, 
so  that  these  products  may  be  used  with  mordant  colouring 
matters,  such,  for  instance,  as  Alizarin  blue,  giving  much 
more  brilliant  shades. — T.  A.  L. 


Improvements   in   and    Relating    to    the  Manufacture  and 

Production   of  New   Materials  for   the  Preparation  of 

Dyestuffs.     J.  V.  Johnson,  London.    From  the  "  Badische 

Aniliu  und  Soda  Eabrik,  Ludwigshafen,  Germany.      Eng. 

.Pat.  12,386,  August  7,  1890.     (Second  Edition.)     6d. 

The  new  substances  are  amido-  and  sulpho-derivatives  of 
the  naphthylglycollic  acids  (naphthoxyacetic  acid)  obtained 
by  condensing  a-  or  /3-naphthol  oi  their  sulphonie  acids 
with  mouochloro-acetic  acid,  nitrating  these  compound*  and 
reducing  the  nitro-products  thus  formed.  The  amido- 
derivatives  produced  are  capable  of  combining  with  diazo- 
or  tetrazo-compounds  to  form  new  dyestuffs.  In  nitrating 
0-naphthoxyacetic  acid,  a  better  yield  is  obtained  if  the 
ether  be  employed,  and  the  nitro-compound  subsequently 
saponified.  The  o-nitro-5-naphthoxyacetic  acid  melts  at 
190° — 192J  C,  crystallises  in  thick  pale-yellow  needles, 
slightly  soluble  in  boiling  water,  more  readily  soluble  in 
boiling  acetic  acid  or  alcohol.  The  o-amido-y§-naphthoxy- 
acetic  acid  is  capable  of  forming  an  anhydride  of  the 
formula — 


t'inH0 


NH— CO 

I 
O CH, 


by  the  action  of  an  acid  which  does  not  combine  with 
diazo-compounds.  It  can  be  converted  into  the  sodium  salt 
of  the  acid  by  boiling  for  a  short  time  with  caustic  soda 
solution T.  A.  L. 


Improvements  in  the  Manufacture  and  Production  if 
New  Diphenyl  Derivatives,  and  a  New  Base  for  use  in 
the  Preparation  of  Dyestuffs.  J.  Y.  Johnson,  London. 
From  the  "  Badische  Anilin  und  Soda  Eabrik,"  Lud- 
wigshafen, Germany.  Eng.  Pat.  12,550,  August  11,  1890. 
(Second  Edition.)     6d. 

A   method    for    obtaining    p-diamido-di-o-phenoxyacetic 
acid(COjH.CHaO)(NH2).C6H3.C6H3(NHil)(0CH2.CO3H) 

from  o-nitrophenoxyacetic  acid,  an  anhydride  being  formed 


as  an  intermediate  compound,  having  probably  the  following 
constitution — 


0=C  = 


.NH. 


NH. 


/  C6H, — C6Hj  <^  ^~y  C=0 

■  CH,— O-  \0-CH,  / 


This  is  converted  into  the  amido  body  by  boiling  with 
dilute  caustic  soda  solution  and  precipitation  with  salt.  On 
treatment  with  nitrous  acid  it  yields  a  tetrazo-compound, 
which  combines  with  phenols  and  amines  to  form  colouring 
matters.  The  anhydride  described  is  obtained  by  reducing 
o  uitrophenoxy acetic  acid  with  zinc  dust  and  caustic  soda, 
in  order  to  obtain  the  hydrazo-compound,  and  this,  when 
added  to  strong  hydrochloric  acid,  yields  the  anhydride. 
It  may  also  be  obtained  from  azo-  or  azoxyphenoxyacetic 
acid  by  reduction  with  stannous  chloride. — T.  A.  L. 


The  Manufacture  and  Production  of  New  Derivatives  of 

Alizarin  and  its  Analogues.  B.  Willcox,  London. 
From  the  "  Farbenfabriken  vormels  F.  Bayer  and  Co.," 
Elberfeld  Germany.  Log.  I'at  12,715.  August  13, 
1890.      Od. 

This  is  an  extension  of  Eng.  Pat.  8725  of  1890  (this 
Journal,  1891,  537).  The  constitution  of  the  Alizarin- 
bordeaux  there  described  has  been  investigated,  and  found 
to  be  a  tetrahydroxyanthraquinone.  If  the  intermediate 
product  formed  in  its  manufacture,  which  is  its  sulphuric 
ether,  be  treated  with  ammonia  instead  of  with  caustic  soda, 
a  new  colouring  matter  is  obtained,  giving  bluer  shades 
than  Alizarin-bordeaux.  The  intermediate  compounds 
from  the  various  bordeaux  from  purpurin,  flavopurpurin, 
anthrapurpurin,  anthragallol,  and  also  from  rufigallic  acid, 
may  be  treated  with  ammonia  in  a  similar  manner,  yielding 
corresponding  colouring  matters.  The  production  of 
Alizarin-cyanines  is  also  described.  These  dyestuffs  are 
obtained  by  treating  the  "  bordeaux  "  iu  a  sulphuric  acid 
solution  with  oxidising  agents  such  as  manganese  dioxide 
or  arsenic  arid.  All  the  substances  described  may  be  con- 
verted into  sulphonie  acids  by  suitable  treatment  with 
sulphuric  acid,  and  yield  products  soluble  in  water,  which 
dve  mordanted  wool.     (See  also  this  Journal,  1891,  53G.) 

~ -T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
\V.  Majert,  Berlin,  Germany.  Eng.  Pat.  13,010,  August  19, 
1890.      I'.,/. 

A  process  for  obtaining  sulphonated  rhodamines  by  heating 
together  the  sulphophthalic  acids  with  m  amido  phenol  and 
its  alkylated  derivatives  or  their  ethers  with  or  without  a 
condensing  agent. 

A  colouring  matter  dyeing  the  same  shade  as  tetra- 
methylrhodamine  is  produced  by  heating  together  27  kilos. 
of  acid  sulphophthalate  of  soda,  C6H3(COaH)3S03Na, 
16p5  kilos,  of  m-dimethylamidophenetol,  100  kilos,  of 
33- 3  per  cent,  hydrochloric  acid  and  30  kilos,  of  zinc 
chloride,  in  a  closed  vessel  for  eight  hours  to  170° — 175°  C. 
The  melt  is  dissolved  in  water,  boiled,  and  the  zinc  pre- 
cipitated with  soda.  After  filtration  the  colouring  matter  is 
precipitated  by  the  addition  of  acid  and  salt,  and  purified 
by  dissolving  in  water  and  reprecipitating  with  salt,  after 
which  it  is  filtered  off  and  dried.  It  forms  a  brownish-red 
colouring  matter,  easily  soluble  in  water.  A  similar 
colouring  matter  is  obtained  by  heating  together  174  kilos, 
of  m-ethylamidophenol  and  26  kilos,  of  anhydrous  sodium 
sulphophthalate — 


C6h7         \()jSO,Na 


The  melt  after  dissolving  in  water  with  a  little  hydrochloric 
acid  is  treated  in  the  same  way  as  above. — T.  A.  L. 


; 
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Improvements  m  the  Manufacturi   and  PreductionqJ  Azo 
l>  B.  Willcox,  LooiIod.     Prom  the  "  Farbenfabriken 

Bayer  an. I  Co.,"  Klberfeld,  Germany.     Kng. 
Pat  18,285,  August  •-"-'.  i*'.">.     td. 

otecnlar  pro]  pound  is  combined 

mhIi  une  molecular  proportion  of  salicylic  acid  or  en  - 

■  ml  onemoleculai  pro]  orttonofo-naphthylainine 
nr  o-amido-naphthol-ether.  A-  this  compound  contains  an 
amido  group  in  tin-  o-napjunylamine  residue  it  can  be  re- 
diazolised,  an. I  after  oombinatii  n  with  an  amine  or  phenol, 
yields  valuable  f.i-i  brown,  brown-black,  olive  green,  ami 
black  colouring  matters,  which  dye  unmordanted  cotton. 

— T.  A.  I.. 


Manufacture  and  Production  oj    Vet    Sulpha    Icidi 

i,r   Amidonaphthol  and  of  Azo 

i  natteri   therefrom.      B.    Willcox,    London. 

.    ili.-  " Farbenfabriken  vormals  I'.   Bayer  &  Co.," 

Elberfeld,   Germany.      Bng.    Pat    13,443,   Angus!   26, 

td. 

<  i.i.H  ins.,   matters   similar  to   ii  ibed   in    Kng. 

I    imal,  1890,  -■".!  I  and  in  Eng. 

1032)  an-  obtained 

fr..in  a  now  dihydroxynaphthalene  disulphonic  acid  formed 

ring   the   a  naphthol   trisnlphonic   acid   described   in 

.  K.  T.'.r.T  of   1890.     The  acid  is  a  disulphonic 

a.  i.l  ..f   (1*V)  dihydroxynaphthalene  ami   combines   with 

diaxobenzene  to  form  a  colouring  matter  which  dyes  wool 

and  -ilk  red   from   an  a. id  bath.    '111.-  specification   also 

describes  the  preparation   <.t   a   new   amidonaphtholmono 

sulphonic    acid    by    fusing    1    kilo.    <>f    o-naphthylamine 

^-disulphonic  acid  with  2*3  Kiln-,  of  -".la  containing  7.".  pi  t 

ilium  hydrate,  adding   l"  per   cent   "t"  water, 

and   conducting  the   fusion  at  a  temperature  nol  - 

■  iii  w    aiiii.li.napliili.il    Bulphonic    acid 

tes  out  in  fine  white  needles  mi  dissolving  tin-  moll 

in  a  mineral  acid.     Whet mbined  with  tetrazodiphenyl 

-i-   blue-butch   colouring   matters.     The   dihydroxy- 
naphthalene above  described  ma)   also   I..-  obtained  from 

•i  new  a lo-napbtbol  disulphonic  arid,  produced  bj  fusing 

with  oaustic  potash  at  180      190  C.     The  naphthylamine 
trisulpbonic  acid   i-  formed  by  nitrating  and  reducing  the 
naphthalene  trisulpbonic  acid  described  in  Ger.  Pal 
i  ■  amidonaphthol  disulphonic  acid  on  treatment  with 

nitrous  acid  m.I.I-  a  diazo-compound,  which  mi  boding  with 
ili.-    dihydroxynaphthalene    disulphoni 
bod  above.     The  specification  contains  1::  claims. 

— T.  A.  L. 


rmmli  in  the  Manufacture  of  Colouring  Hatters. 

H     H     Lake,    I lou,      I A.  Lcoobardt    &    <  .... 

Muhlheim-on-thi                •  -  i  i.i.un .  Eng.    Pat.   13,565, 
Id. 

Bi.ut    i  obtaini  .1  bj  ■ tensing 

■  in  amidophenols,  such  as  dimeth}  I 
..I    da -ibi  I  in  .niii.l..  i  H  -nl    with    p-nitroso    derivatives    of 
or    with    .In  bloro  imidoquinone.       The 

1\    in    a    -pint    -..Inn 

and  th  ,1  ,lt„- 

chloride       I     \    I. 


A   I'n fot  tin   Productic  luted    Uenzidinet 

(  Oiamidoti  i/./n  in//,  i  and  Colours  therefrom.     .1.  Daw- 
son  and    K.    Hit-  b,    Huddi  rstli  Id  18,710, 
tcmbcr  I,  1890.     r../. 

I'iiimii-  iii  which  tin-  I-  the  bydroxyl 

gronp  i-  -iil.-iitnt. 

compounds  ..r  onlj  do  so  with  difficulty,  as  in  the 
r  di-p-dihydroxydiphcnyl.     If,  howi  rdroxyl 

group  l»    alkylated   Of   if  p-hydroxydiphenyl  be  used   in 
the   combinatiot  I.    The 


formation  oi  a  base  from  aniline  ami  p-hydroxydiphenyl 
i-  described  a-  follows.  10  kiln-,  of  p-hydroxydiphenyl 
(Eng.  Pat  9080  of  1890,  this  Journal  1891,  538)  are 
dissolved  in  200  litres  of  water  and  4 '5  kilos,  of  caustic 
-uila.  When  cold  a  diaxobenzene  solution  is  run  in 
prepared  from  5*5  kilns,  of  aniline,  2u  kilos,  of  hydro- 
chloric a.  id,  I'm  litres  of  water  and  4*1  kiln-,  nf  sodium 
nitrite.  Tin-  a/.,  compound  which  forms  is  filtered  off, 
I  dried  ami  alkylated  by  heating  fur  one  hour  to 
.'mi  i '.  with  -"."i  kilos,  "t  caustic  soda,  so  kiln-,  of  spirit, 
an. I  7  -  .'i  kiln-,  of  im  tin  1  bromide.  The  alky  lated  compound 
i-  filtered  nil'  ami  mixed  with  a  solution  of  -<>  kilos,  of  tin 
ilii-hlnri.il-  in    10  kilos,  of  hydrochloric  acid.     When  quite 

white  tin-  mother-liquor  ( taming  the  tin  is  iilu-r<-il  nil,  the 

-all  dissolved  in  as  -mall  a  quantity  of  bol  wain-  a-  possible, 
ami  aftei  filtering  is  precipitated  In  adding  sodium  sulphate, 
In  place  of  aniline,  o-toluidine,  p-xylidine,  a-naphthyhunine 
or  o-anisidine  may  be  employed,  or  p-hydroxyphenyl-o- 
tolyl  or  p-hydroxyphenyl-a-naphthyl  may  be  substituted 
for  the  p-hydroxydiphenyl.  The  sulphates  of  the  bases 
are  much  more  easily  soluble  in  hoi  water  than  benzidine 
sulphate,  their  hydrochlorides  are  nearly  insoluble  in  water 
.11  presence  of  an  excess  of  hydrochloric  acid.  The  bases 
an-  almost  insoluble  in  boiling  water.  By  employing 
sulphonic  acids  of  aniline  and   it-  homologues  in  which  the 

para    position    is    uline,  upieil,    sulphonic    ai-i.ls    of    the    new 

11  be  obtained,  which  on  combination  with  unsul- 
phonated  phenols  nr  amines  yield  colouring  matter-  soluble 
in  water.  The  colouring  matters  from  all  these  bases  are 
prepared  generally  according  to  the  methods  described  in 
Eng.  Pat.  441  this  Journal,  lH'.u,  181)  and   Eng. 

Pat.  15,296  of  188j  (this  Journal,  1886,  595).— T.  A.  I.. 


Phi  Manufacture  and  Production  of  New  Amido-Ato 
Compounds  and  Azo  Dyes  thin/rum.  .1.  Y.  Johnson, 
London.  From  the  "  Badische  Anilin  und  Soda  l-'ahrik," 
Ludwigshafen,  Germany.  Eng.  Pat  14,416,  Septem- 
ber 12,  1890.     <Seei.ii, I  Edition).     Bd. 

Tin  amidonaphthoxyaeetic  acid  and  Bulphonic  acids 
described  in  Eng.  Pat.  12,386  of  1890  (see  above)  are,  as 
already  mentioned,  capable  of  combining  with  diaxo  com- 
pounds to  form  iIm-iuIT-.  These  dyestuffs  can  in  turn 
In-  diazotiscd  and  combined  with  phenols  and  amines,  their 
sulphonic  and  carboxylic  acids  yielding  colouring  matters, 
some  of  which  dye  wool  directly  from  an  acid  Lath.  In 
practice  it  is  found  best  to  start  from  the  anhydride  of  the 
amidonaphthoxyaeetic  acid  and  convert  mis  immediately 
before  ase  into  the  acid  by  boiling  with  caustic  soda.  V.ftei 
neutralising  with  hydrochloric  acid  a  solution  of  a  diazo 
compound  is  run  in,  sodium  acetate  being  added  if  necessary  . 
The  am  and  partly  separates  out,  and 

tN.n  be  filtered  of]   oi   diazotiscd  in  the  same  solution  and 
combined   with   a   naphthol   or   its   sulpbonio   acid.     The 
matters  so  i ades  from  green  to  bine- 

black  according  to  the  various  constituents  chosen  for  the 
al nbinations.     T.  A.  I.. 


The  Manufacture  and  Production  of  Nt  «■  Substantive 
V  -  ituffs.  .1.  V.  Johnson,  London.  Prom  the"  Badische 
Anilin  und  Soda  laluik,"  Ludwigshafen,  Germany.  Eng. 
Pat  14,620,  Septembci    16,  1890.     (Second  Edition.)  Cut. 

In   Bng.  Pat  12,550 of   ls'.m  (sec  p.  7.'.'.').  the  preparation 
of     a    new    amido    acid,    diamidopbenoxyaeetic    acid,    is 
described.    This   body,  on   diaxotisation   gives   a    ti 
compound    which    combines    with    phenols    and    amines, 

mlpl i.-   and    carboxylic   acids  to   form   colouring 

matters,   many   of    which   dj tton   from    an    alkaline 

bath,  giving  shades  ranging  from  yellowish  brown  through 
red  arid  violet  to  bluish-green.  These  colours,  on  treating 
ii..  dyed  fibre  with  copper  sulphate,  undergo  -.  change 
given  in  the  table  below,  and  are  then  fast   to  1  i /_r li t  and 

alkali-  tn  a  Very  high  degree. 
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DyestutT  obtainable  by  Com- 

bination  of  one  Molecular 

Proportion  of  the  New  Tetmzo 

Compound  with 


Colour  on 

Cotton  from 

Alkaline  Bath. 


Colour  lifter 

Treatment  with 

Copper 

Sulphate. 


1.  Two  molecular  proportions  of 
I'V  naphthol  sulphonic  aeid. 

2.  Two  molecular  proportions  of 

l'l'  henzoylamidoiiaphthol  Mil- 
phonic  acid. 

3.  Two  molecular  proportions  of 

l'l'  diliydroxy  naphthalene. 

4.  Two  molecular  proportions  of 
2 "3'  dihydroxyniiputhalene. 

5.  Two  molecular  proportions  o"f 
2"i'  /3-i  in  ph  thylami  ue-j3-sul- 
phonie  acid. 

6.  Two  molecular  proportions  of 
s-naphtliylamine. 

7.  One  molecular  proportion  of 
salicylic  aeid  and  one  mole- 
cular proportion  of  chrysoidine. 


Purple  blue 
Green  blue 

Purple  blue 
Blue 
Red 

Red 
Yellow  brown 


Green 

Green 

Discoloured 

Greyish  green 

Blue 

Blue 


Deep  dark 
brown. 


-T.  A.  L. 


Improvements  in  the  Manufacture  and  Production  of 
Itosaniline  Derivatives.  B.  Willcox,  London.  From 
Ihe  "  Farbenfabriken  vormals  F.  Bayer  &  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  14,621,  September  16, 1890.     6rf. 

Lkico-bases  of  the  rosaniline  series  are  obtained  by  con- 
densing diamidobenzhydrol,  its  alkylated  and  certain  other 
derivatives,  with  aromatic  hydrocarbons,  phenol,  its  homo- 
logues,  nitro-derivatives,  sulphonic  and  carboxylie  acids, 
a-  and  £-naphthol,  the  dihydroxynaphthalenes,  and  amido- 
naphthols,  in  presence  of  concentrated  sulphuric  aeid.  The 
leuco-bases  are  oxidised  in  the  ordinary  manner  with  lead 
dioxide.  Some  examples  of  the  formation  of  the  leuco- 
bases  and  dyestuffs  are  given  : — 

I.  27  kilos,  of  tetramethyldiamidobenzhydrol  are  dissolved 

in  150  kilos,  of  sulphuric  acid  (66°  B.),  cooled  and  shaken 
with  7 -8  kilos,  of  benzene.  After  the  solution  has  become 
of  a  clear  brownish  colour  it  is  poured  into  water  and  the 
base  precipitated  by  the  addition  of  an  alkali. 

II.  32-6  kilos,  of  tetraethyldiamidoben/.hydrol  are  heated 
with  15  kilos,  of  benzoic  acid  and  200  kilos,  of  concentrated 
sulphuric  aeid  to  100°  C.  for  two  hours.  The  melt  is  then 
poured  into  ice,  made  up  to  1,000  litres,  and  the  cooled 
solutiou  oxidised  by  the  addition  of  79  kilos,  of  a  30  per 
cent,  paste  of  lead  dioxide.  After  filtering,  sodium 
carbonate  is  added,  and  the  resulting  precipitate,  after 
washing,  forms  a  green  paste,  which  dyes  wool  mordanted 
with  chromium  salts  green,  and  is  fast  to  milling. 

III.  30  kilos,  of  dimethyldiethyldiauiidulicnzhydrol  and 
14  kilos,  of  p-nitrophenol  are  mixed,  and  200  kilos,  of 
concentrated  sulphuric   acid  added.     On  stirring,  a  yellow- 


brown  liquid 
diluted  with 
formula — 


obtained  which  is    poured   into   ice   and 
water.     A    yellow    nitro-Ieuco-base    of    the 


OH    (i) 


HC 


f-C8H4N(CH3)a 

V'^xa'jy, 


is  precipitated  on  the  addition  of  an  alkali.  It  rapidly 
absorbs  oxygen  turning  yellowish  green.  The  base  obtained 
may  be  oxidised  to  a  green  dye  or  it  may  be  first  reduced 
and  then  oxidised  or  reduced,  sulphouated,  and  oxidised, 
yielding  a  blue-green  aeid  colouring  matter. — T.  A.  L. 


.1  Process  for  the  Manufacture  of BlackColouring  Matters. 
O.  Iniray,  London.  From  the  Society  of  Chemical 
Industry  in  Basle,  Basle,  Switzerland.  Eng.  Pat.  15,120, 
September  24,  1890.     6d. 

By  combining  diazotised  a-naphthylamine  disulphonic  acid 
with  a-naphthylamine  an  amido-azo-compound  is  obtained, 
which  can  again  be  diazotised,  and  this  on  combination 
with  ethyl-B-naphthylamine  yields  a  colouring  matter  which 
dyes  wool  and  silk  grey  to  blue-black.  The  dyestuff  has 
the  formula — 

(XaSO:)),  i  C10HS.N  :N.Ci,,H6.:N  :  N.C10H6NHC2H5, 

aud  is  fast  to  soap  and  light.  In  place  of  ethyl-fl-naphtbyl- 
amine  the  methyl  derivative  may  be  employed,  and  instead 
of  a-naphthylamine  disulphonic  acid,  a  sulphonic  acid  of 
8-naphthylamine,  or  the  disulphonic  acids  of  aniline, 
toluidine  or  xylidiue  may  be  used. — T.  A.  L. 


The  Manufacture  and  Production  of  Blue  Colouring 
Matters  or  Dyestuffs.  B.  Willcox,  London.  From  the 
"  Farbenfabriken  vormals  F.  Bayer  &  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  15,345,  September  27,  1890.     4d. 

The  dyestuff  "  New  blue,"  produced  by  the  action  of 
uitrosodimethyl-  or  nitrosodiethyl-aniline  on  /3-naphthol 
yields,  when  treated  with  ammonia  in  an  alcoholic  solution 
and  subsequently  oxidised,  a  new  colouring  matter  of  a  more 
greenish-blue  shade  aud  faster  to  alkalis  than  New  blue. 
25  kilos,  of  "  New  blue  "  are  mixed  with  alcohol  to  form  a 
thin  paste,  7  kilos,  of  a  20  per  cent,  alcoholic  ammonia 
solution  added,  agitated,  and  allowed  to  stand  until  the 
whole  of  the  ammonia  has  disappeared.  A  current  of  air 
is  then  passed  through  the  solution  until  there  is  no  further 
increase  in  the  depth  of  the  colour.  After  dilution  with 
water  the  alcohol  is  distilled  off,  acetic  or  hydrochloric 
acid  added,  aud  the  dyestuff  salted  out  with  zinc  chloride. 
— T.  A.  L. 

The  Manufacture  ofAzo  Dyestuffs  and  of  Materials  for 

their  Production.  S.  Pitt,  Sutton.  From  L.  Casclla  and 
Co.,  Frankfort-on-the-Maine,  Germany.  Eng.  Pat. 
15,346,  September  27,  1890.     Gd. 

Tut-:  substances    employed    for    the    production    of    these 
colouring    matters    are    the    diainido-naphthalene    a-    and 
B-disuIphonic  acids.      Both  combine  with  diazo    and  tetrazo 
compounds,  but  only  the  S-acid  is  capable  of  being  diazotised. 
The  acids  are  prepared  as  follow  : — The   naphthalene   disul- 
phonic acids  are  converted  into  dinitro  compounds,  which  on 
reduction   yield    the   corresponding    diamido    compounds. 
256  kilos,  of  naphthalene  are  converted  into  the  disulphonic 
acid   by  the  action  of  1,280  kilos,  of  sulphuric    acid.     The 
melt  is  cooled  down  and  350  kilos,  of  a   mixture  of   nitric 
and    sulphuric  acids  containing    154    kilos,  of    HN03    run 
in    at   20° — 30".     This   forms  a  mouo-nitro  acid.     Further 
350  kilos,  of  the  mixed  acids  are  run  in  at  120J — 140°  C. 
The  melt  is  then  diluted  with  4,000  litres  of  brine  (20°  B). 
The   dinitro-naphthalene-a-disulphonate   of    soda  separates 
from  the   hot  liquor  whilst  the   B-salt  is  precipitated  from 
the  filtrate  by  adding  salt  and  allowing  the  solution  to  cool. 
The  separated    dinitro    compounds  are  then  reduced   with 
iron   in  the   ordinary   manner.     Instead  of   separating  the 
dinitro  compounds   the  mixture   may  be  reduced  with  iron 
and  acetic   acid,  the  iron  removed  with  sodium  carbonate 
and  the  solution  saturated  with  salt,  which  precipitates  the 
diamidonapbthalene-fl-disulphonatc  of  soda.     The  a-acid  is 
obtaiued  from  the  filtered  solution  by  adding  200   kilos,  of 
muriatic  acid.      The  diamido-8-disulphonic  acid  is  almost 
insoluble  in  hot  and  cold  water.     Its  sodium  salt  dissolves 
in   21    parts   of  cold   water.      The  potassium  salt   is  very 
soluble    in    cold    water,   the    barium   salt   is  soluble   with 
difficulty.      The   diamido-naphthalene-o-disulphouic  acid  is 
easily  soluble   in    hot   water  and   crystallises  in  long  thin 
needles.     Its  sodium  salt   is  soluble  in   55    parts   of   cold 
water  and  forms  long  pointed  needles.     The  potassium  salt 
is  less  soluble  than  the  B-salt. — T.  A.  L. 
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//,.  tfamufactun  amd  Production  Vaphthalene 

l       in  tht  Manufm 
in,  London.     From   the  "  Badische 
shafen,  Germany. 

:,i  0-naphthol  disulphonic  acid  (  K  salt )    - 
with  ft 

dibydroxynaphthal  -     obtained. 

.■   a  higher  temperature 
i,.,i  ,i-  mi.'lit  bave  been  ex- 
1,111  :i  new  dihydroxy- 
naphtb  i  '"  :ll~"  K'  obtained  by 

radium    »alt   of    the     dihydroxynaphl 
d  with  dilate  sulph 
naphthalene  crystallises  from  wa( 
.  |,;M      [61   (       It  combines  with  diazo  and  tetrazo 
m  dyestuffs,  and   a  t< >1<1  dilute  aqueous 
pves   :>n   intense   bine  colour   with   dilute   ferric 
chloride.— T.  A    1..        

ating  Ortho-toluol  Sulphonic  ami 

\  Sulphonic  Acid*.     M.    Lange,    Aincrsfoort, 

Holland.     Bi  g   1'..'.  15,778,  '  total  id. 

Tut   process  depends  upon  the   discovery   thai    sulphuric 

rota  ning  66  per  cent,  of  ll_sn    dissolves  o-tolnene 

sulphonic    acid,  «liil-t    p-toluene  sulphonic   acid   remains 

!..,!  in  a  sulphuric  acid  of  that  strength.— T.  A.  I.. 


Production  oj  a   Yellou    Colouring    Vatt<  I'  •      .'.  R. 

le,  Switzerland.     Eng.    Pat.    16,666,  October 
id. 
Hv    tin-    action    of    sulphur    on    tetramethyldiamidothio- 
benibydrol     in    dp  ammonia    ami    ammoniuui 

chloride  a  colouring  matter  i-  obtained  which  dyes 
mordanted  with  tannin  a  pure  yellow.     14*3  k 
methyldiamidotbiobenxhydrol  or  18*3  kilos,  of  tetramethyl- 
lobeuzbyctrol  an, l  1*6  kilos,  of  sulphurate  heated  t,, 
140  <     in  a  digester  fitted  with  an  inlet  and  outlet 
pipe,     120  kilo.,  of  -alt   ami  7  kilos,  of  ammonium  chloride 
led,  the  temperature  raised  to   1 7 .".   Cauda  current 
ol  ,1m  ammonia  passed  rapidly  through  tin-  melt  fot  7 

;       brownish  yellow  mass  tort 1  i-  treated  with 

.i  small  quantity   of   ml, I   water.  tring    matter 

which  remains   undissolved   i-  dissolved  in  hoi  win 

tin-  tillered  solution  bj   tin-  addition  of 
I    \    I.  

iWun   ,in,/  Production  of  a  .">i»-  Bhu 

From  the  "  Badische 
I ."  Ludwigshafen,  German- 
Pal 

timethylaniline    hydrochloride 
and  /,  phc-nj  ■    with  or  without  tin-  addition   uf 

l  which  dyes 

eottou  mordanted  with    tannin    deep  shades  of    blue,  fast 

ami  light,     'I'll,-  jmritv  ,,t  tli,-  colour  i-  affected  by 

imounl  ,,f  p-phenylcne 

I'hciiilcn. -ili.m. 

I  kih,  oil-bath, 

line    hydn 

i  mperature  is 

!  maintain 

ii  i 

Ltter   I-    tin,  _■    with    w.it.  I 

pbous  powdei  dissoli  ir*g  In 
a  blue,  an, I   in   sulphur 

Tli.-  base  i-  insoli  -hoi  to 

a  l.lui-  iti, hi  —  I     A    I. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

The  Chemical  Composition  of  Asbestos.    J.  T.  Donald. 
■    ami  Mining  .1.  1891,  741. 

When  Canadian  asbestos  was  tir>t  placed  upon  the  market 
it  hail  to  compete  with  the  Italian  mineral,  ami  attempts 
were  made  to  decry  the  Canadian  article  ami  to  prejudice 
users  bj  the  statement  that  chemical  analysis  showed  the 
lattei  to  be  inferior  to  the  Italian.  From  different  sources 
samples  of  the  Italian  wi  i  1  .mil  an  analy* 

id,'  best,  th,  results  of  which  are  shown  in  the  first 
column  of  the  following  table.  Column  2  shows  the 
composition  of  a  sample  from  Broughton,  which  was  taken 
for  analysis  because  ol  its  marked  freedom  from  I 
matter,  the  Thetford  samples  lir-t  selected  for  that  purpose 
having  been  damaged  by  tire  ami  smoke. 

•  Italian.        Broughton.      Xemptaton. 


silica  

oxide 

alumina 

Water 


Its  ~hnw   that   the  chemical   composil 

i, lian  til, re  is  in   nowise  inferior  to   its  Eu 

rival. 

Up  t,,  the  present  time  Canadian  asbestos  may  he  said  to 
have  In  en  obtained  exclusively  from  the  Cambrian  ro,  ks  of 
Eastern  Canada.  Of  late,  however,  indications  have  not 
been  wanting  to  show  that  it  is  possible  that  the  great  bell 

of  Lain,  ntian    rocks  tn    the  north    of   the  St.  Lawrence  may 

vet  prove  to  be  a  rich  source  of  this  mineral.     It  has  long 
been    known    that    seams  of   short  fibre   are  to   he  found  in 
those  rocks,  hut  it   is  only  within  the  last  year  ths 
attempts  have   been  made   to  test   these  \,  ins.  ami   it  is 
gratifying  to   he   able   to   state   that    the  results  of  these 

attempts  are  pr i~iiiir.      Much  of  the  l.aiirelilian  serpentine 

is  different  from  that  of  Thetford  ami  Black  Lake.  It  is 
much  lighter  in  colour,  ami  i-  remarkably  free  from 
disseminated  chromic  ami  magnetia  iron.  The  contained 
asbestos  is,  like  the  «  rpentine,  of  a  lighter  colour  than  that 

from  the  Cambrian,  ami   in  consequence  of  the  absent f 

iron  there  is  litti  dene-  to  discolouration  from 

ling  water.  The  sample  of  asbestos  f rom  Templeton, 
of  which  an  analysis  is  given  in  the  above  table,  was  from 
the  Laurentinn  rocks,  an, I.  s,,  fai  as  its  composition  is 
en,  em,  ,l.  is  practically  of  equal  value  with  the  Cambrian 
.t-h,  sto 


Per  ' 

i  ,-nt. 

10-67 

P-  1-1  cut. 

lO'Si 

11-50 

12-08 

0-gJ 

1:17 

f  ->7 

ii  go. 

•J- in 

M'M 

13*46 

100-10 

VI -DYEING,  CALICO,  PRINTING.  PAPER 
STAINING,  AND  BLEACHING. 

Ingrain- Bla  Diamine- Black.     T.  Baldens] 

Hull.  .1.-  la  So,-.  Iml.  ,|e  Rouen,  1891,  18,  489. 
"I, tame, I    from   iliamim  -black    h\ 
m, I   then   developing  il   on   the  fibre.     The  fibre   is 

lirst    dyed    with    ilialnni,    Mack,  of    which    it    takes  up    from 

,n,l    is    then    diazotiscd    at    the     normal 

temperature  with  a  solution  containing  I  per  cent,  of  sodium 

,ml    I    p.-r  cent.  ,,t    sulphui  I:      The 

•ut    in    the  cold,  except  in  the  case 
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p£  naphthylamine  hydrochloride,  when  a  lake-warm  bath 

is  required.  The  resulting  colours  vary  in  shade  as  is 
shown  in  the  following  table.  They  are  all  fast  to  soda 
and  to  acid ;  light  reddens  them  slightly  and  they  are 
strongly  attacked  hy  chlorine  : — 


Developer.  ^ultins        Cent*  with     c^tss^r„ 

v  Colour.  Soup  or       waii-wim 

Sofia.  Uul- 


Phenol 

Dull  blue 

15 

Turns 
greener. 

10—15 
Unchanged 

Blackish 

Naphthol 

Blue-black 

5 

p-Nnphthol 

Blue-violet 
tinge. 

5 

Unchanged 

Schafler'fl         naphthol 

sulphonie  acid. 

Blue-violet 
tinge. 

10-15 

5—10 

Piria's    naphthol     sul- 
phonic  acid. 

Slue-violet 
tinge,  deeper. 

10-15 

5—10 

Naphthol      disulphonic 
acid  (R.  salt). 

Reddish-blue 

10-15 

Vit.v  little 

/3-/3  Naphth.vlamine  sul- 
phonie acid. 

Dark 

blue-black. 

10 

10 

1 :",  Naphth.vlamine  sul- 
phonic  acid. 

Dull  vi old 

5 

10 

Prune 

5 

10 

Aniline 

Violet-blue 

1(1 

Slight 

Black-blue 

Sliehtly 
reddish. 

Unchanged 

P-Naphthylamine 

Dark  shade  of 
diamine  black. 

5 

Unchanged 

1:3  Phenylene  diamine 

Black-brown 

tinge. 

10 

Turned 

more  blue. 

1 : :<  Toluylene  diamine . 

Black-blue 
tinge. 

5-10 

Turned 
more  blue. 

1 :  \  Phenylene  diamine. 

Blue-violet 

tinge. 

10 

Slight 

Turned 
more  blue. 

Turned 

green. 

.. 

20 

Slight 

From  this  list  it  is  evident  that  the  shades  obtained  with 
amido-compounds  are  darker  than  those  got  with  the 
corresponding  phenols  ;  also  that  the  diamido  and  dihy- 
droxy -compounds  give  darker  shades  than  the  corresponding 
mono-substituted  bodies  (j)-phenylene  diamine  is  an  ex- 
ception). The  best  black  is  that  got  with  1:8  toluylene 
diamine,  which  is  considerably  better  than  that  with  1:3 
phenylene  diamine.  These  two  colours  are  of  practical 
value  as  are  those  obtained  with  the  various  phenols,  with 
the  two  naphthylamines  and  the  prune  got  with  naphthionic 
acid.  The  blue  produced  with  jS-nuphthol  is  good,  and  by 
substituting  Diamine-hlack  15  or  Diamine  blue-black  E,  for 
the  ordinary  Diamine  black,  bluer  shades  result.  These 
ingrain  blacks  hardly  bear  comparison  with  aniline  black, 
but  the  colour  can  be  intensified  by  a  second  diazotising 
and  development,  or  by  giving  the  whole  a  basis  of  aniline 
Mack,  for  which  purpose  2  per  cent,  of  aniline  suffices. 

— C.  A.  K. 


Application  of  <  'hromium  Fluoride  in  Wool  Dyeing  for 
Alizarin  Cyanine  G.  on/1  R.,  and  Alizarin  Bordeaux. 
Farb.  Must.  Zeit.  27,  1891 ;  J.  Soc.  Dyers  and  Colourists, 
July  1891. 

Foe  the  production  of  clear  blue  shades  in  dyeing  and  of 
lakes,  the  colouring  matters  mentioned  require  at  least 
4—6  per  cent,  of  potassium  chromate,  while  for  other 
alizarin    colouring    matters,   3    per    cent,     of     potassium 


chromate,  with  addition  of  tartar,  or  sulphuric  acid  are 
usually  sufficient.  The  clearest  and  bluest  shades  arc- 
obtained  with  Alizarin  Bordeaux  and  Alizarin  cyanines,  if 
to  the  mordanting  bath,  prepared  with  chromium  fluoride, 
oxalic  acid  is  added  in  the  proportion  of  2  per  cent,  of 
the  wool  or  woollen  material  to  be  dyed.  After  the  pre- 
paratory mordanting,  the  dyeing  is  done  without  the  appli- 
cation of  acid,  or  with  the  addition  of  1  per  cent,  of  acetic 
acid.  An  application  of  larger  quantities  of  oxalic  acid 
in  the  mordanting  acts  injuriously.  The  mordanting  baths 
should  be  preserved,  and  freshened  up  for  subsequent 
operations  with  only  one-half  or  two-thirds  of  the  original 
amount  of  chromium  fluoride  and  2  per  cent,  of  oxalic  acid. 

It  has,  moreover,  been  observed  thai  the  application  of 
potassium  or  sodium  bichromate  is  not  to  be  recommended 
because  in  mordanting  with  them  there  is  fixed  on  the  fibre 
not  only  chromium  oxide  but  also  chromate  of  chromium, 
which  latter  oxidises  the  alizarin  colouring  matters.  The 
shades  thus  produced  are  considerably  duller.  Although 
this  evil  may  be  counteracted  by  passing  the  wool,  which  by 
theprevious  mordanting  with  bichromate  of  potassium  or 
sodium  has  assumed  a  yellow  appearance,  through  a  solution 
of  bisulphite,  and  thus  changing  the  yellow  chromate  of 
chromium  into  the  green  chromium  oxide,  it  has  never- 
theless  been  found  advantageous  to  employ  chromium  salts, 
which  exclusively  precipitate  chromium  oxide  on  the  fibre. 
Chromium  fluoride  is  therefore  to  be  recommended  as  the 
best  chromium  salt. 

Although  this  salt  is  apparently  more  expensive  than  the 
bichromates  of  potash  or  soda,  it  has,  on  the  other  hand, 
the  advantageous  property  of  fixiug  exclusively  chromium 
oxide  on  the  wool,  and  of  rendering  the  application  of 
acids,  such  as  oxalic  and  tartaric  acid  (tartar  and  sulphuric 
acid),  unnecessary,  but  its  chief  advantage  lies  in  the  cir- 
cumstance that  the  wool  will  attract  a  considerably  greater 
quantity  of  chromium  oxide  from  a  solution  of  chromium 
fluoride  than  from  a  solution  of  bichromate  of  potash  or 
soda  containing  the  same  quantity  of  chromium. 

The  results  of  a  series  of  experiments  have  shown  that  if, 
for  instance,  a  quantity  of  chromium  fluoride  amounting 
to  1  per  cent,  of  the  weight  of  the  wool  be  used  as 
mordant,  all  the  chromium  oxide  is  fixed  on  the  fibre,  while 
a  quantity  of  potassium  bichromate,  with  an  equal  amount 
of  chromium  oxide,  used  for  the  same  purpose,  leaves  only 
one-half  of  the  latter  on  the  fibre. 

By  employing  2  per  cent,  of  chromium  fluoride  (without 
an  addition  of  oxalic  acid),  78  per  cent,  of  it  is  fixed  on  the 
fibre,  and  only  13  per  cent,  of  the  chromium  oxide  contained 
in  the  chromium  fluoride  remains  unaltered,  while  with 
bichromate  of  potassium  about  50  per  cent,  cannot  be 
fixed.  In  using  -l  per  cent,  of  chromium  fluoride  only  about 
30  per  cent,  remains  in  the  hath,  while  about  60  per  cent,  of 
the  chromium  oxide  present  remains  in  the  potassium 
chromate  bath. 

These  numbers  show  the  necessity  of  preserving  the 
chromium  baths  if  the  chromium  salt  contained  in  them  is 
to  be  exhausted.  But  while  this  is  easily  possible  with  the 
chromium  fluoride  baths,  in  which  the  chromium  salt 
remains  present  as  unchanged  chromium  fluoride,  the 
chromate  of  potassium  bath,  after  mordanting,  contains  not 
only  unaltered  chromate  of  potassium,  but  also  chromate  of 
chromium  oxide,  which,  as  stated,  has  quite  a  different  and, 
in  this  case,  an  injurious  effect. 

While  it  has,  therefore,  hitherto  been  justly  inadvisable 
to  preserve  the  baths  which,  after  the  mordanting,  still 
contain  about  50  per  cent,  of  chromate  of  potassium,  which 
were_  given  up  as  lost,  the  preservation  of  the  chromium 
fluoride  bath  is  not  only  possible,  hut  is  to  be  highly 
recommended.  The  chromium  fluoride  balh  preserved  for 
further  use  may  be  brought  exactly  to  the  origfnal  strength 
of  chromium  by  means  of  the  table  below,  or  by  simply 
adding  to  such  chromium  fluoride  baths  as  were  prepared 
with  4  per  cent,  of  chromium,  from  one-half  to  two-thirds 
of  the  original  chromium  fluoride — that  is,  2 — 3  per  cent. — 
which  will  make  the  bath  as  effective  as  it  was  before. 

This  advantage  of  chromium  fluoride  is  further  enhanced 
by  the  circumstance  that  while  the  wool  is  strongly  attacked 
and  weakened  by  the  chromate  of  chromium,  as  formed  iu 
the  chromate  of  potassium  or  sodium  baths,  this   is  not  the 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Bept.ao.UM. 


Lh  chromium  fluoride,  because  the  hydrofluoi 
in  the  bathi  ill  ■   upon  animal  flbre.     In 

which  require  much  chromium,  the  advantage 
i  siderably  - 
of  eminent  import 

The  for  dyeing  i-  the  following :— To  dye 

liMj  kilo-,  cf  wool,  i  kilos,  of  chromium  fluoride  and  -J.  kilos. 

Ivi  il  in  a  » len  vat.  provided  with 

>iling   pipe;  the   material  is   brought  into  the 

lukewarm  solution  and  boiled  for   Ij  to  2  hours,  exactly  ai 

with   potassium  chromate.     The  wool  is  then  allowed   to 

used,  and  dyed  finally  in  a  second -wooden  vat  with 

boiling  pipe,  withoul  the  application  of  acid,  with 

ntiry   of   Alizarin-bordeaux   or   Alizarin- 

The  baths  are  pri  wrved,and  to  the  subsequent  mordanting 
Lath-  an  addition  is  ma  one-half  to  one-thirdof 

Bally  employed,  together  with 
■j.  per  cent,  of  oxalic  acid. 

It  i-  advisable  to  um  wooden  vats  f 01  the  mordanting  as 
well  a-  for  the  dyeing,  with  leaden  boiling  pipes,  which  can 
be  more  easily  handled  than  copper  pipes,  and  are,  besides, 

With  these  precautions  and  Uizarin-Bordeaux 

reddish  and  Ali  >h  blue  til 

ind  fullness,  less  expensive  than  Alizarin 

blue.    The  matcriali  dyed  in  this   manner  are  very  fast  to 

mill  and  light  n>  well  as  all   the   ol 

iiti/::ir 

dly  chromium  fluoride  "ill  produce  considerably 
better  results  with  all  tho  alizarin  colours  and  Cloth-reds 
than  potassium  or  sodium  chromate. 

With  a  great  number  of  these  colouring  matters  chro 
fluoride  has  the  additional  advantage  of  dyeing  in  a  single 
bath,     except    in     the     ca f    Alizarin-blue,     GalleTn, 

in  dyeing  with  chromium  fluoride 
in  a  single  bath,  though   it   is  avoidable,  consists   in  an  un- 
m  -  -   "i    the   colours   obtain*  .1  ;sary    pi«- 

cautii  ■  strictly  observed.     It  tin  \  at.-  taken, 

i.  -nit-  an'  obtained. 

Tli.  dyeing  of  Alizarin-bordeaux  ami  Alixarin-oyanine 
with  chromium  fluoride  in  a  single  bath  is  done  a-  follows  : 

— Tin'    <h<  bath  i-   < led   down  to  87   C,  and  eon- 

f.u  ever)  100  kilos,  of  tin-  material  to  be  dyed,  tin-  requisite 

qnai  ouring  matter,  i  to  6  per  cent,  of  chromium 

fluoride  ami   2  pel  cent,  of    oxalic  acid;   these   are   die- 

>  '1  in   water,  added  and   well  stirred  in   the  bath,  after 

i-  put   in  ami  worked    about  during 

minutest  ti  re  is  then  slowly  raised  to  boiling 

ing  kepi   i ■  | >  lor  l '.  to  •_'  hours.     The 

tiling,  the  fuller  will  be  the  colour. 

All  t  colouring  matters  are  dyed  in  the 

ith  chromium  fluoride  in  a  single  bath,  so 

thai  md  shade  may  be  dirt  ctly   pro- 

orsti  1  yarn 
g   quantities   of 

'lo'  'I  witli  potassium   ch late  dissolved 

••"  h  ,ml    tin     quantity    of 

ehromum  remaining  in  tin-  baths  after  tin-  mordanting  was 

lli.-  mordanting  was  done   in 

'''•■  Usual  wool  for  an  I r  an. I  a  half 

with    she    solul  \\  ,ii,   potassium 

ehromate  ,i   was  cmi 

with  the  chromium  Buoridi      I  an  exact  compa 

the  !  i  potassium  chro 

such  that   equal  quai                  hromium  oxide 

into  appl  liromium  fluoride  contains  4'.'  per 

cent,  ami  ■  chromium 

i|  '  romium  -alt   to 

:i  kilos,  of  wo.  :  I 

'    chromium 

h  i  m  on  in  ili.-  bath  :— 
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The  Simultaneous  Employment  nj  VegetaXU  and  Cmi/- 
Tar  Duet  for  Producing  Fast  Colours.  V.  II.  Soxhlct. 
Chem.  Zeit.  15,  B44  - 

Tin  rapi.l  developmenl  of  the  coal-tar  dye  industry  has 
resulted  in  the  more  or  less  complete  displacement  of  many 

table  colouring  substances.  For  instance,  madder  ami 
turmeric,  which  were  almost  exclusively  used  a  few  yean 
ago,  are  now  not  employed  at  all.  t  if  the  few  vegetable 
dyeing  materials  still  in  use,  quercitron,  fustic,  ami  logwood 
must  be  particularly  mentioned.     In  combination   with  the 

ailed  "  alizarin  colours  "  and  other  artificial  dyes,  they 
are  employed  tor  the  production  of  numerous  compound 
shades.  For  instance,  a  mixed  hath  of  log-wood  ami  Ah/arin 
yellow  dyes  woollen  materials  a  splendid  black, the  maierial 
mordanted  in  a  boiling  solution  o  un  bichro- 

mate ami  lunar.  A  mo-t  varied  series  of  brown  ami  yellow 
shades  may  he  similarly  obtained  on  wool  by  mean-  ..t 
fustic  in  conjunction  with  Alizarin  red,  Alizarin  orange, 
Anthracene  brown,  &c.     Alt  these  colours  aro  fnsl  towards 

light    ami    air,  anil    will    hear   milling.       The    newer  coal-tar 

dyes,  such  a-  dioxin,  gambin,  &c.,can  also  he  advantageously 
used  together  with  fustic  or  logwood.  Alizarin  red  is 
frequently  used  to  brighten  the  colours  produced  by  log- 
wo.ui  on  a  potassium  bichromate  and  oxalic  acidmordant. 
If  the  red  he  allowed  to  predominate  in  'he  dye-bath, 
splendid  brownish-red  shah-  .4   considerable  fastness 

in. I.     Logwood  and  fustic fteu  employed  to  finish 

the   blacks  | luced   by   anilii olours,   chiefly   on   raw 

material  which  cannot  In-  uniformly  dyed  with  anihnc  colours 
alone.  For  this  purpose  the  material  is  passed  straight 
it. .in  the  aniline  bath  into  a  Btrong extract  of  logwood, fresh 

mordanting  not  being  necessary.     Logu 1  in  combination 

with  coal  tar  dyes  i-  largely  used  for  the  production  of  blue 
shades  on  wool  ami  cotton.  For  instance,  logwood  ami 
Geigy's  Gallamine-blue  dye  fabrics  mordanted  with  hichro- 
matc  a  bright  navy  blue  of  grcal  stability.  Certain  blue 
shades  on  wool  may  he  obtained  without  separate  mordant- 
ing, a-  follow- :  a  suitable  salt, gi  nerally  ferrous  or  copper 
sulphate,  is  added  to  the  hath,  ami  the  precipitated  lake  i- 
dissolved  by  mi  an-  ol  oxalic  acid.  Two  othi  r  aniline  dyes, 
preferably  a  green  ami  a  violet,  an-  then  added,  ami  the 
fabric  i-  dyed  in  the  mixture  at  a  boiling  temperature. 
Various  attempts  have  been  made  to  produce  compound 
colours  from    vegetable  ami  coal  tai    dyes.      One   of  the 

i  proo  --.  -  ol  'In-  character  i-  thai  of    II -on   ami 

t  lau-  of  Manchesti  r,  by  «  bich  rather  thin  alkaline  dyewood 
.  streets  an-  mixed  with  some  diazo-compound  (diazo-xyleno 
hydrochloride,  diazo-toluene   sulphonic  acid,  diazo-benzenc 
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hydrochloride,  diazo-benzene  Ditratc,  diazotoluene  hydro- 
chloride, &e.).  A  more  recent  process  is  that  of  Dahl  and 
Co.,  of  Barmen.  A  fairly  concentrated  extract  of  logwood 
is  mixed  with  a  solution  of  nitrosodimethyl-aniline  hydro- 
chloride, and  the  new  colouring  body  is  then  salted  out. 
It  is  said  that  by  means  of  this  product,  cotton  fabrics  may 
be  dyed  a  deep  black,  an  iron  salt  being  used  as  mordant. 

— H.  T.  P. 


PATENTS. 


Improvements  in  Dyeing  Textile  Fibres.  E.  Holliday, 
Huddersfield.  Eng.  Pat.  1813,  February  3,  1890. 
(Reprinted  Specification.)     id. 

The  specification  of  this  invention  has  been  amended,  prior 
to  the  sealing  of  the  patent,  by  order  of  the  Comptroller  of 
the  Patent  Office.  The  invention  relates  to  the  dyeing  of 
wool  or  other  textile  fibres  by  mordanting  flic  same  with 
chrome,  iron,  alumina,  copper,  or  lead,  and  dyeing  with  the 
nitroso-  or  dinitroso-  derivatives  of  the  following  dihvdroxy- 
naphthalenes  : — a,  —  a.,,  a,  -  a;i  (Armstrong's),  £,  —  j8.,,  /3,  —  j34 
(Ebert  and  Merz's),  a,  —  #,,  and  0,-/3.,  (Ewer  and  Pick's), 
various  shades  of  colour  being  so  obtained. — E.  li. 

Improvements  in  Machines  for  Blenching,  Dyeing,  Sizing, 
and  Scouring  Yarn  in  the  Hank  or  Warp,  and  also  for 
Fabrics.  S.  Spencer,  Whitefield.  Eng.  Pat.  12,G.~)2, 
August  13,  1890.     8rf. 

The  objects  of  this  invention  are  : — First,  simplification  of 
the  faller-lifting  mechanism  described  in  Eng.  Pat.  1954  of 
1888  j  second,  the  provision  of  means  for  keeping  the  yarn 
ends  straight  and  preventing  the  hanks,  warps,  or  cloth 
under  treatment  from  getting  entangled  ;  and  third,  the 
production  of  a  machine  suitable  for  dyeing,  &c.  either 
banks,  warps,  or  cloth. 

A  vat  a    (see  Fig.    1)  is  fitted   with  a  driving-shaft   b, 
fallers  c,  and  a  faller-frame  d.     Two  shanks  e  are  fixed  to 

Fig.  1. 


Improved  Machine  for  Treating  Yarn,  &c. 

the  ends  of  the  faller-frame  and  arranged  to  slide  in 
bearings  f,  fastened  to  the  vat.  -V  strong  rail  g,  attached 
to  the  shanks  by  means  of  brackets/'1,  and  tied  to  the  faller- 
frame  by  stay-rods  h,  is  moved  up  and  down  by  two  crank- 
studs  /,  fixed  on  worm-wheels  h,  and  mounted  on  studs  /, 
the  raising  or  lowering  of  the  rail  thus  producing  a  corre- 
sponding movement  of  the  hanks  placed  on  the  fallers. 

Rotary  motion  is  imparted  to  the  taller-shafts  by  means 
of  worm-wheel  gearing  on  a  small  upper  shaft,  which  is 
driven  from  the  lower  shaft  6,  either  by  friction  gearing,  in 
which  case  the  rotation  of  the  fallers  ceases  on  the  faller- 
frame  being  raised,  or  by  a  chain  and  wheels,  when  the 
rotation  of  the  fallers  continues  after  they  have  been 
raised. 

The  faller-frame  is  provided  at  each  end  with  arms  <i' 
which  project  across  the  vat  and  carry  longitudinally  a 
number  of  rods  d:1  placed  between  the  hanks  z  for  the 
purpose  of  separating  them  from  one  another.  In  the 
lower  ends  of  the  hanks  metal  rollers  c1  are  placed  to 
stretch  the  same.     The  ends  of  these  metal  rollers,  when 


the  faller-frame  is  lowered,  rest   on  the  bevelled  sides  «>  of 
the  vat. 

When  employed  for  bleaching,  &o.  warps  or  cloth,  the 
above-described  fallers  and  metal  rods  are  replaced  by 
rollers  c:<  and  c4  (see  Fig.  2),  supported  by  a  frame 
d\  d\  d\ 

Fig.  2. 
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Improved  Machine  for  Treating  Yvkx,  &c. 

The  warp  or  fabric  z1  to  be  dyed,  &c.  is  threaded  over 
the  rollers  and  made  endless.  It  is  kept  in  the  necessary 
stretched  condition  by  the  guide  and  tension  pulleys  6'. 
The  drawing  of  the  warps,  &c.  through  the  machine  by  the 
rollers  <:l,  and  not  merely  by  the  squeezing-rollers  e1, 
prevents  excessive  tension  on  the  same.  — E.  B. 


Improvements  in   Printers'  Holler   Composition.     W.J.J. 

Hawkins   and   .1.    H.  Stacey,  London.     Eng.  Pat.  13,790, 

September  2,  1890.  id. 
This  invention  is  for  a  composition  which  has  an  affinity 
for  printers'  ink,  and  is  free  from  glycerin,  which  is  a  prin- 
cipal ingredient  in  roller  compositions  as  usually  made, 
but  which  repels  the  ink.  A  composition  prepared  accord- 
ing to  the  following  formula  has  been  found  to  answer  well 
in  practice  : — glue  or  gelatin,  1  lb.;  water,  12  oz. ;  linseed 
or  other  suitable  oil,  1  lb.  8  oz. ;  treacle  or  sugar,  from  1  lb. 
to  1  lb.  8  oz. ;  calcium  chloride  or  potash,  J  oz. ;  powdered 
resin  (if  required),  2  oz.  The  glue  is  first  soaked  in  the 
water  and  then  melted,  and  the  linseed  oil  (warmed  to  a 
temperature  of  about  150°  F.)  is  then  very  gradually  added 
and  thoroughly  mixed  with  the  melted  glue.  The  sugar  or 
treacle  is  then  added  to  the  mass  kept  at  a  suitable  tem- 
perature, and  the  calcium  chloride  then  incorporated.  If  a 
very  tough  composition  be  required  the  resin  (dissolved  by 
heat  in  a  little  linseed  oil)  is  to  be  added.  The  composition 
may  be  made  non-absorbent  of  water  by  dispensing  with  the 
calcium  chloride  and  substituting  a  similar  amount  of 
bismuth  carbonate. — B.  H. 


Improvements  in  Dyeing.  Sizing,  and  Washing  Machines. 
J.  Robertshaw.  Manchester.  Eng.  Pat.  It, 372.  Septem- 
ber 12,  1890.     6</. 

An  arrangement  forgiving  automatically  to  hanks  in  process 
of  dyeing,  &c,  a  certain  number  of  turns  in  one  direction 
followed  by  an  equal  number  of  turns  in  an  opposite  direction. 
This  is  accomplished  by  bringing  alternately  into  and  out  of 
gear  a  double  clutch  g  (see  Fig.)  fitted  upon  the  driving  shaft 
h  of  the  dyeing  machine  previously  patented  by  the  present 
inventor  (Eng!  Pat.  841,  1888). 

The  spur-wheels  b  b  are  actuated  by  the  chain  c,  which 
gears  into  the  spur-wheel  d  attached  to  the  end  faller.  This 
chain  receives  its  motion  from  a  spur-wheel  e  keyed  upon 
a  short  shaft,  to  which  is  attached  a  bevelled  spur-wheel  i1, 
which  gears  alternately  with  each  of  the  two  bevel-pinions _/", 
the  latter  being  thrown  alternately  into  and  out  of  gear  by 
the  clutch  on  the  main  shaft.  The  clutch  g  is  automatically 
actuated  by  the  lever  /;  pivoted  on  a  short  shaft  I,  upon 
which  revolves  a  band-wheel   in,   driven  by   the   band  »«' 
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from  the  wheel  ».:  keyed  on  the  short  appcr  shaft. 
n<  slides  in  ■  long  -''"'  "  >"  lllu  band-wheel. 


A  pin 


TIL-ACIDS.  ALKALIS,  AND  SALTS. 

Ttu  Utilisation  of  Ammonia-Soda  Waste.    Cbem.  Zeit,  15, 
821—822. 

]\  1875  the  quantity  of  Beaweed  collected  on  the  coast  of 
Jutland  was  estimated  at  about  10  million  kilo..  p,-r  annum  : 
the  chiel  BOrts  are:  Zostera  marina,  Fueua  tiesiculosut, 
I  lerratw,  Laminaria  saecharina  and  L.  digitata.  The 
66  per  cent,  and  aS'65  pei  cent,  of  ash 
respectively  (reckoned  on  the  drj  substance).  The  ash  of 
each  has  the  following  composition  : — 


Al   rOMATII     Hi  VOl  <  INO    I  ■>  IR. 


When  Ihe  machine  i-  working,  the  motion  of  the  band- 
wheel  brings  the  projecting  pin  n1  into  contact  with  the 
side  "i  the  lever,  which  it  pushes  over  along  with  the 
clutch,  -■  the  111..IM .ii  ni  the  short   upper  shaft, 

nscqoentlj    that   >>t    tl"    fallers.     Bj   adjusting  ilie 
the  wheels  m  and  m5  and   the  length  of  the  Mot  «, 
an)  desired  number  of  revolutions  of  the  wheel  m1  maybe 
made  I     I'1 
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(in  account  ol  the  beavj  tax  on  salt, an  ammonia-soda 
work-  at  Aalborg  endeavoured  to  use  (!"•  waste  liquor, 
lining  calcium  chloride,  over  again.  This  could  be 
done  by  precipitation  with  sodium  sulphate  obtained  cheaply 
a*  Mirabite  from  Spain,  but  the  "  Pearl  hardener  "  thus  pro- 
dnced  was  at  that  time  difficult  to  sell.  Manorial  experi- 
ments  thai  wi  r<  carried  ont  with  a  view  to  test  tin-  efnc 
of  various  artificial  manures  on  the  land  in  the  neighbour- 

h I.  proved   that  tin-   bcsl  results  per  unit  ...    cost  were 

obtained  from  an  English  superphosphate  containing  7 — 8 
p,  i  cent  of  water-soluble  phosphoric  acid  and  52-  55  per 
rent  ol'  gypsum,  it-  efficiency  with  tin-  soil  in  Jutland  being 
due  to  the  latter  constituent.  A-  this  manure  was  relatively 
dear,  it  was  decided  to  prepare  a  similar  material  al  achi 
rate  from  the  wasteof  the  ammonia-soda  works.  This  was 
a  plished  by  tin-  following  process.  The  dear  solution  of 
calcium  chli  bye-producl  "f  the  ammonia-sods  pro- 

is  treated  with  a  quantity  of  seaweed  ash  capable  of 
pitating  Hi.'  lime  a-  Bulphate  \  the  resulting  calcium  sul- 
phate i-  filtered  off  ami  the  clear  solution  containing  potas- 
sium, sodium  and  "  chlorides  with  small  quanti 
of  bromides  and  iodides  treated  with  bleaching  powder  to 
pitate  any  iron  thai  t,  filtered  under 
prcssun  .  and  sufBcienl  barium  ah  d  to  precipitate 
any  residual  Bulphate,  "Blanc  ii\.  "  being  obtained  as  a 
by-producl  The  lasl  traces  of  lime  ami  magnesia  are 
thrown  out  bj  soda  solution,  ami  the  clear  liquid  pn  cipitated 
with  lead  nitrate  added  in  sufficient  quantity  to  remove  the 
bromides  and  iodides  as  tin  corresponding  lead  salts  i  the 
hi  i-  complete  whi  n  lead  chloride  begins  to  come 
down  along  with  them.  After  settling  for  some  time  the 
clear  liquor  from  several  such  operations  i-  decomposed 
with  Chili  saltpetre,  yielding  potassium  nitrate  and  sodium 
chloride,  which  is  then  used  over  again  as  the  raw  material 
,.f  tin-  ammonia-soda  process.  In  tin-  evenl  of  it  not  being 
desired  to  prepare  nitre  a-  a  by-producl  tin'  liquor  contain- 
.uui  ami  sodium  chloride  is  saturated  with 
ammonia  in  the  ordinary  way,  then  saturated  with  sodium 
chloride,  ami  finally  treated  with  carbon  dioxide  a-  usual, 

til.'  free  carbon  dioxide I  the  ammonium  carbonate  being 

driven  out  of  1 1 , ■  -  liquid  by  heat  at  tin-  end  of  the  operation, 
ami  tin-  ammonium  chloride  decomposed  with  lime  ii  tin' 
customary  manner.  The  waste  liquor  containing  calcium, 
Bodium,  ami  potassium  chlorides  is  thin  treated  with 
■  •  .1  ash  a-  before,  and  the  resulting  solution  evaporated 
until  ii  contains  about  22  pi  ium  chloride,  up 

to  which  point  sodium  chloride  i  ed.     tin 

18  |    i  cent,  ol  potassium  chloridi    are  deposited  ana 
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the  mother-liquor  can  be  used  afresh  iu  the  manufacture  of 
ammonia  soda. 

The  calcium  sulphate  obtained  by  this  scries  of  operations 
is  divided  into  two  parts,  one  of  which  is  burnt  and  then 
both  are  mixed  with  a  rich  superphosphate  prepared  from 
apatite  or  similar  imported  material,  and  sulphuric  acid,  in 
such  proportions  that  a  dry  friable  product  containing  7 — 8 
per  cent,  of  soluble  phosphoric  acid  is  obtained. 

The  seaweed  ash  can  be  similarly  utilised  in  conjunction 
with  such  materials  as  Stassfurt  salts,  provided  the  magnesia 
be  first  precipitated  with  lime,  the  last  traces  being  thrown 
down  with  soda  solution  as  before.  The  resulting  gypsum, 
if  carefully  prepared,  can  be  sold  as  "Pearl  hardener,"  but 
in  any  case  will  find  a  use  for  fixing  ammonia  in  stable 
manure  or  as  a  raw  material  for  selenitic  mortars. 

The  author  suggests  combining  the  Leblanc  and  ammonia- 
soda  processes  by  precipitating  the  waste  liquor  of  the  latter 
with  salt  cake  produced  by  the  former,  thus  obtaining 
sodium  chloride  and  calcium  sulphate.  The  first  can  be 
carbonated  in  the  usual  way,  and  the  calcium  sulphate  used 
for  the  purposes  suggested  above. — B.  B. 


Experiments  in  Mashing  with  Sodium  Sulphite  and  with 
Acid  Calcium  Sulphite.  .1.  ilcinzohuann.  Zeits.  f. 
Spiritusind.  1891, 14,  95. 

See  under  XVI!.,  page  783. 


PATENTS. 


Improvement  in  Apparatus  for  Drying  Salt.     E.G.  Law 
ranee,    London.       From   S.    Pick,    Szczakowa,    Austria. 
Eng.  Pat.  4695,  March  25,  1890.     Sd 

Thk  apparatus  consists  of  a  brick  chamber  heated  by  steam, 
whilst  a  current  of  hot  air  passes  through  the  same  It  is 
provided  on  both  ends  with  compartments,  which  are 
separated  from  the  intermediate  part  of  the  chamber,  and 
also  from  the  outer  air,  by  means  of  doors,  which  may  be 
worked  by  a  hydraulic  ram.  The  salt  is  introduced  on 
carriers  suspended  on  rails,  or  by  means  of  any  other 
connivance,  in  one  end  compartment,  and  during  this 
operation  the  intermediate  doors  are  closed  to  prevent  an 
inrush  of  cold  air  into  the  whole  of  the  apparatus.  The 
outer  door  is  then  closed  and  the  intermediate  one  opened, 
to  admit  the  salt  into  the  chamber,  and  this  is  repeated  till 
the  chamber  is  filled  with  salt-carriers.  These  are  withdrawn 
on  the  far  end  as  fast  as  the  salt  dries,  using  the  same 
precautions  as  before  to  prevent  the  cold  air  from  entering 
the  apparatus.— H.  A. 


Treatment  of  Impure  or  Waste  Potassium  Salts  for  the 
Manufacture  therefrom  of  Soda,  Potash,  Hydrochloric 
Acid,  Magnesia,  Calcium  Sulphate,  ami  Sulphur  or 
Sulphuric  Acid.  YV.  L.  Wise,  London.  From  the 
"  Chemische  Fabrik  Buckau,"  Magdeburg,  Germany. 
Eng.  Pat.  9198,  June  13,  1890.     6d. 

The  Stassfurt  waste  salts  consist  of  the  chlorides  and  the 
sulphates  of  potassium,  sodium,  and  magnesium.  It  is 
proposed  to  work  them  up  b}'  treatment  with  sulphuric  acid, 
for  conversion  of  the  chlorides  into  sulphates,  whereby 
hydrochloric  acid  is  given  off,  and  may  be  condensed. 
The  mixed  sulphates  are  dissolved  in  water  and  treated  with 
milk  of  lime  ;  tile  magnesia  is  thus  precipitated  along  with 
gypsum  ;  the  separation  of  the  latter  is  completed  in  a  few 
days,  if  the  solution  be  of  the  proper  strength,  20D  B. 
(33°  Tw.).  The  magnesia  can  be  separated  owing  to  its 
lighter  specific  gravity  from  the  gypsum  by  means  of 
washing.  The  solution  of  sulphates  of  soda  and  potash  is 
now  decomposed  with  barium  sulphide  (prepared  in  the 
usual  way  from  heavy  spar) ;  the  resulting  barium  sulphate 
is  available  for  conversion  into  more  sulphide,  whilst  the 
alkaline  sulphides  are  evaporated  to  say  20  B.  (33  Tw.), 
and  treated  with  strong  carbonic  acid  free  from  oxygen  (as 
obtained  by  roasting  bicarbonates).  Sodium  bicarbonate  is 
thereby  precipitated,  and  potassium  bicarbonate  remains  in 
the  solution,  from  which  it  is  obtained  by  evaporation.     The   I 


sulphuretted  hydrogen  given  off  in  carbonating  the  solution 
of  alkaline  sulphides  is  available  for  the  manufacture  of 
sulphur  or  sulphuric  acid. 

Other  means  may  be  employed  for  the  separation  of  the 
magnesia,  thus  by  roasting  the  mixed  sulphates  with  coal 
until  the  mass  begins  to  soften.  The  wear  and  tear  on  the 
furnace  will  be  small,  as  the  magnesia  present  prevents 
ready  fusion.  The  resulting  mass  is  then  lixiviated,  when 
the  magnesia  remains,  and  the  alkaline  sulphides  are 
dissolved. — II.  A. 


Improvements    in     the    Production     of   Acid    Sulphates. 
W.    B.     Giles,    Leyton  ;    F.    G.    A.    Roberts,     Loudon; 
A     Boake,     London.       Eng.     Pat.      11,379,     July     :;i 
1890.     id. 

The  aeid  sulphates  obtained  in  the  manufacture  of  hydro- 
chloric, nitric,  and  acetic  acids  are  capable  of  combining 
with  much  more  sulphuric  aeid.  with  formation  of  "  penta- 
sulphate  of  sodium,  and  which  possesses  apparently  the 
empirical  formula  of  Na ..< >.  5  S03  +  3  aq."  The  same 
compound  may  be  obtained  direct  from  the  ordinary 
chloride,  nitrate,  or  acetate  of  soda. 

The  claims  are  : — "  1st.  The  invention  and  production  of 
the  above  mentioned  new  salt,  viz.,  pentasulphate  of  sodium 
from  ordinary  (XallSU,)  or  anhydrous  (Xa._.<  >.  2  St  i  ) 
bisulphate  or  less  acid  sulphates  of  sodium  .   .   .  .'  ." 

"2nd.  The  conversion  of  the  acid  sulphates  of  sodium 
obtained  as  bye-products  in  the  manufacture  of  nitric,  acetic 
or  hydrochloric  acids  (which  at  the  present  time  have  little 
or  no  value)  into  a  new  and  useful  product  which  is  a  solid 
dry  material  capable  of  being  packed  and  transported  iu 
ordinary  packages  such  as  iron  drums  or  kegs." —  H.  A. 


Improvement  in  Apparatus  connected  with  the  Manufacture 

of  Sulphate  of  Ammonia.  1!.  Dempster  and  J.  Dempster, 
Manchester.  Eng.  Pat.  12,661,  August  13,  1890.  Id. 
FOB  the  purpose  of  conveying  the  contents  of  the 
saturator  to  the  drainer,  a  lead  or  copper  pump  is  fixed 
within  the  saturator.  with  a  suction  tube  of  a  like  material 
extending  to  the  bottom  of  the  same.  From  this  suction 
tube,  and  preferably  below  the  pump-barrel,  a  branch  tube 
extends  to  the  drainers.  Both  tubes  are  provided  with 
rubber  or  lead  valves  which  alternately  close  or  open  with 
each  stroke  of  the  piston.  With  a  centrifugal  pump,  of 
course  the  valves  will  not  be  required. — H.  A. 


Improvements  in  the  Method  of  Obtaining  Useful  Products 
from  Bleaching  Powder  Dreys  and  Lime  Mud  from 
Paper  Works.  T.  J.  Hutchinson,  Manchester.  Eng. 
Pat.  13,504,  August  28,  1890.     id. 

See  under  XIX.,  page  787. 


Improvements  in  the  Treatment  of  Phosphoric  Acid  for 
Facilitating  its  Storage  and  Transport.  B.  E.  B. 
Newlands,  London.  Eng.  Pat.  13,863,  September  3, 
1890.     6d. 

See  tinder  XVI.,  page  781. 


Improvements  relating  to  the  Production  of  Soda  and 
Chlorine.  T.  Raynaud,  Moustiers,  Belgium.  Eng.  Pat. 
14,483,  September"l3,  1890.     id. 

Sodium  chloride  and  sulphide  of  iron  are  heated  in  the 
presence  of  air  with  the  production  of  chlorine  ami  a  residue 
of  sodium  sulphate  and  peroxide  of  iron.  This  residue  is 
mixed  with  charcoal  and  furnaced,  whereby  a  double 
sulphide  of  iron  and  sodium  is  formed,  from  which  sodium 
carbonate  is  obtained  by  lixiviation  anil  treatment  with 
carbonic  aeid,  and  the  sulphide  of  iron  can  be  used  over 
again.— G.  H.  B. 
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baring  placed  in  it  a  glass  tube  reaching  down  to  its  bottom 
from  the  spout  of  the  next  higher  vessel,  arranged  and 
operating  substantially  as  herein  decribed." — II.  A. 


/„„„,,  'hi    Manufacture  of  Caustic  Soda  ictth 

tl,.     I- 

-  B35,  November  31, 

•)„,    |  .  .i  cycle  "i  reactions  for  tl 

..i  salt-cake  or  sodium  bisulphate  intocausl 
psum,  bj   in.. in-..!  calcium  phosphate  and  hydro- 
ivered   and   "-'l 
,  dternate  methods  an-  described, according  to 

.,1   bisulphate,  tri-  or  bicalcium  phosphate 

1„  ti„.  iif  i  method  tricalcium  phosp 

dissolved  in  hydrochloric  acid  of  I"    Tw..  ami  the  solution 

■lecomi idcithcrwith  salt-cake  or  with  sodium  bisulphate. 

Tli.-  clear   liquor,  separated  from  the  calcium  sulpl 
formed,  i-   boiled  down   '•■  ■<   pnsl  ucy  whereby 

weak   hydrochloric  acid  is  given  off;  in  subjecting  it  to  a 
red  bent  In  a  muffle  furnace,  the  rest  of  tin-  hydrochloric 

il  I,.-  evolved  ami  <  be  condensed.    The  molten 

insisting  of  sodium  phosphate  and  sodium  chloride, 

i-    run    into    water,    tin-   solution   "I     the  -am.'   mail.-   up   to 

i   allowed   t"  c  ml,   whereupon   tin-    less 
soluble  salt  will  crystalli*    out.     Phe  sodium  phosphate  i- 
made  now  into  a  solution  of  26   Tw.  an. I  i-  canticised  with 
sodium    hydrate   and   insoluble   calcium    phosphate 
being  formed,  the  latter  of  which  may  return  t..  the  pro  less. 
irdingto  the  second  alternate  method,  diealcium  phos- 
phate is  used,  and  nerate  this  a-  such,  tin. 
-  dividedinto  two  stages,  in  tin-  first 
nf  which  tin-  phosphoric  acid  i*  kept  in  excess,  ami  in  the 
stage  tin-  rest  of  the  linn-  added  :  tin.  first  precipitate 
consist                   nn  phosphate,  ami  the  second  pn 
.---  linn.,  i-  available  for  tin-  sui 
ition. 
IK.    rypHiim  will  I..'  found  to  contain  a  certain  amount 
of    phosphoric  an. I.  ami    i-   available  as  manure,  or   the 
phosphoric  ncid  ra  ducing  the 
with  •-■  >.« I  inl                   sulphide,  which  i-  converted  in  tin' 
usual                            lulphydrate,  and  then  decauti 
tin.  insoluble  calcium  phosphate.— H.  V 


An  Improvement  in  Apparatu         I        nitrating  Sulphuric 

l.i./       I      i.     w.l. I..    Manchester.      Kng.    Pat.   2843, 
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A  New  Alkalim  Magnesium  Compound.  M.  W.  Beylikgy, 
t  ..I.  Everett,  and  C.  A.  Collins,  New  1'ork,  U.S.A.  Kng. 
Pat  5519,  March  81,  1891.     6d. 

The  pn  paration  of  this  compound  i*  effected  by  making  np 
100  parts  of  commercial  sodium  trisilicate  with  boiling 
water  into  a  syrup,  and  agitating  it  with  11  part-  of  a 
mixture  of   :i   mol.  proporl  agnesium   fluosilicate 

and  i    mol.  proportion   of   hydrated  magnesium  i 
i  mini  iii  50  parts  of  water.     Th 
the  md  having   the"  general    formula 

7  (Na.0.5  SiO  1, 2  (MgO.SiO  I    I'his ipoundis  endowed 

with  the  pi  alkaline  silicates  us  regards 

apDlication  in  the  arts,  and  it  f  urthei  possesses  the  insolubility 
of  those  silicates  when  once  thoroughly  'tried. — II.  A. 


Improvements  in  Furnaces  for  Burning  Sulphur  and  the 
like.  C.  II.  Fish,  Manchester,  I  ,S.A.  Bug.  Pat.  7 7 ., 7 , 
Maj  5,  1891.     Bo*. 

lin  improved  furnace  is  provided  on  one  end  with  a  feed- 
icing  the  Bulphur  and  the  requisite  air ;  on 
the  other  end,  mar  the  outlet  for  the  sulphurous  acid  fumes, 
there   is   a    receptacle.     The   sulphur  ashes  are   gradually 
pushed  forward,  and  arrive  in  the  receptacle  substantially 
from   sulphur,  and   may   be   raked   out    as  often   as 
1. — II.  A. 

Improvement  in  Process  of  Extraction  of  Carbonic  Acid 
Gas  from  Bicarbonates.  !•'..  Luhmann,  Andemaeh-oa- 
Rhine,  Germany.     Eng.  Pat.  9171,  June  I,  1891.     Brf. 

1 1  i-  known  that  bicarbonate  solutions  are  decomposed  at 
a  boiling  heal  into  monocarbonatcs  and  carbonic  acid,  and 
that  the  remaining  solution,  after  cooling,  i-  capable  of 
absorbing  fresh  quantities  ol  carbonic  acid.  Hut  the 
.in  ha<  in  practice  hitherto  remained  incomplete. 
The  inventor  Rods  that  the  emission  and  absorption  of 
carbonic  ami  takes  place  t..  it-  maximum  extent  when  the 

hulk  of  tl arbonic  acid  i-  driven  off  by    boiling  under 

spheric   pressure  and   by   finishing  off   the  operation 
under  the  combined  action  of  -team  and  pressure. 
The  apparatus  consists  of  a '  a  which  the  partly 

imposed  bicarbonate  solution  from  a  previous  operation 
i-  kept  at  ebullition  under  pressure!  the  monocarbonate 
-..liitiiiii  i-  then  forced  through  a  w  rii  -  ol  cooling  pipes  and 
run  down  a  tower  packed  with  coke,  where  It  meets  an 
upward   current    of  carbonic    acid   from    any    source.      \ 

hi. -ail ii.    i.i    protocarbonate  solution  is  formed,  which  is 

pump  paratus,"  where  it  is  heated  and 

i.il  b)    the  -team  and  carbonic  acid  given  on  in  the 

Mole  earl  oiiie   acid    i-   given   off,    ami    passes 

along  with  the  steam   into  a  condenser,  and  from  theme 

into  a  gasholder,  whilst  the  condensed  water  is  mixed  with 

the  ne. i arli. mate  liquor  from  the  ••  boiling  apparatus,"  in 

:i  concentration  ..i   the  rotation, 
which  returns  to  the  i  below,  also  Kng.  Pats  9841 

ami  10,158  "I   1891).-  II     \. 


Improvements  in  and  relating  to  a  Process  for  Iff  Treat- 
tn>  nt  n/'  Phosphorites  or  other  Phosphatic  Material, 
t  .  Glascr,  lltutiinoro,  1  .S.A.  Kng.  Pat.  9348,  Juno  8, 
18'Jl.     '../. 

'I'm-  invention  ha-  f..r  its  object  the  extraction  of  aluminium 

phosphate  from  minerals  containing  the  same.     'I  he  Hi 

powdered  substance  i-  treated  with  caustic  alkali  solution  of 

ength,  wherebj  all   the  aluminous  portion  Is 

lived   ami    i-    separated    from   tlie   dear    solution    by 

'uiellt  with  eathonie  aei.l.  ami  the  solution  of  soililltn 
hoiii't.     1-    re.-ai|-tl.i-e.|    lot    !|-e    :.\er   Ugnill    h\     tl'  alllielll    With 

lime      '  n  the  substance  i-  treated  with  a  boiling  solutio 
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sodium  carbonate  to  dissolve  out  the  aluminium  phosphate 
which  is  afterwards  precipitated  from  the  clear  solution  on 
cooling.  The  precipitated  aluminium  phosphate  may  be 
collected  in  a  tilter-press  and  dried  at  a  low  temperature 
without  impairing  its  suitability  for  direct  employment  as  a 
manure. — G.  H.  li. 


Improrements  in  Process  for  Production  of  Carbonic  Acid. 

E.  Luhmaun,  Andernach-on-Khine,  Germauy.     Eng.  Pat. 

9646,  June  6,  1891.  6<i. 
It  is  proposed  to  use  coke  for  tiring  the  "  boiler  "  (see  above, 
Eng.  Pat.  9171)  containing  partly  decomposed  bicarbonate 
solution  and  to  utilise  the  combustion  gases,  after  washing 
and  cooling,  for  the  reconversion  of  the  monocarbonate 
solution  iuto  bicarbonate.  This  is  then  boiled  and  decom- 
posed by  the  steam  from  the  "  boiler,"  whereby  the  bulk  of 
the  carbonic  acid  is  given  off  and  is  finally  completely 
decomposed,  under  pressure,  in  the  "  boiler." — H.  A. 


Improvements  in  the  Production  of  Carbonic  Acid  from 
liicarbonales  of  Soda.  E.  Luhmaun,  Andernach-on- 
Rhine,  Germany.     Eng.  Pat.  10,158,  June  15,  1891.     Sd. 

Thk  improvements  refer  mainly  to  an  absorbing  tower  for 

the  conversion  of  monocarbonate  liquor  into  bicarbonate, 
and  furl  her,  to  the  construction  of  a  coke  furnace  which 
admits  of  the  production  of  high-strength  carbonic  acid. 

The  absorbing  tower  is  provided  with  a  series  of  hori- 
zontal plates  or  shelves ;  the  cooled  sodium  carbonate 
solution  from  the  "boiler"  is  introduced  on  the  top  in 
form  of  a  spray,  and  flowing  from  shelf  to  shelf,  meets  a 
current  of  carbonic  acid  which  enters  from  below. 

The  coke  furnace  is  built  after  the  fashion  of  "  an 
upright  tray  furnace  and  the  rear  parts  of  the  grate  are 
formed  of  pipes,  the  extremities  of  which  enter  the  boiler  at 
two  different  parts."  The  licpior  circulating  in  these  is 
exposed  to  the  full  action  of  the  heat,  which  causes  it  to 
give  up  rapidly  its  carbonic  acid.  These  pipes  serve  also 
to  check  the  introduction  of  an  excess  of  air,  which  Would 
weaken  the  carbonic  acid.  The  coke  should  not  be  kepi 
above  a  dull  red  heat,  to  prevent  reduction  of  the  carbonic 
acid  into  carbon  monoxide  and  formation  of  "  hydro- 
sulphurous  gases." — II.  A. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

On  the  Density  of  Pure  Kaolins  and  Fireclays  and  its 
relation  to  Plasticity.  H.  Hecht.  Thonindustrie  Zcit. 
1891,15,  293. 
Thk  destruction  of  fireclay  bricks  in  the  ovens  of  the 
porcelain  industry  results  not  merely  from  the  high  tem- 
peratures emploved,  but  much  more  from  the  basic 
substances  brought  over  mechanically  by  the  furnace  gases, 
which  consequently  eat  into  the  bricks  much  quicker  when 
they  contain  free  silica  than  when  they  consist  only  of 
aluminium  silicate.  The  author  analysed  the  exposed 
surface  portion  and  also  the  inside  portion  of  a  brick  which 
had  stood  the  action  of  the  fire  during  10  calcinings  of 
24  hours  each,  and  found  in  the  glazed  portion  4  ■  34  per 
cent,  of  alkalis  and  in  the  unattacked  portion  only  0-96  per 
cent,  of  alkalis.  In  order  to  protect  the  furnace  lining  as 
much  as  possible  from  the  action  of  the  ashy  particles,  the 
bricks  should  be  made  of  basic  materials  and  the  fireclay 
plaster  should  be  of  a  kind  which  sets  quickly  on  firing. 
The  presence  of  free  silica  loosens  the  stone,  as  quartz 
expands  on  heating.  On  the  other  hand  clay  contracts  on 
heating,  and  in  a  series  of  experiments  on  14  clays,  the 
maximum  contraction  was  20  percent,  in  linear  measurement. 


The  pure  plastic  clays  reached  a  maximum  density  at  a 
lower  temperature  than  the  pure  kaolins,  and  the  latter 
after  repeated  calcination  in  the  most  intense  porcelain  tire, 
showed  a  porosity  of  7  per  cent,  in  volume.  The  author 
found  that  the  density  of  materials  consisting  of  pure  clay 
is  a  measure  of  plasticity.  The  porosity  of  the  14  clays 
was  determined  after  heating  to  the  melting  point  of  silver, 
as  the  plastic  clay  was  not  completely  permeable  by  either 
petroleum  or  alcohol.  The  density  varied  between  18*40 
and  3S-86  per  cent,  by  volume.— G.  H.  1!. 


The    Constitution  of  "Pink-Colour."     L.   l'etrik.     Thon- 
industrie Zeit.  1891, 15,  101. 

It  is  well  known  that  a  pink  colour  is  produced  on  porcelain 
by  mere  traces  of  a  chromium  compound.  According  to 
Leykauf,  the  colouring  body  employed  is  chromium  stan- 
nate.  The  author  has  found  that  a  pink  colouring  bodv 
may  be  produced  as  well  by  the  aid  of  alumina  or  a 
mixture  of  alumina  and  magnesia,  as  by  means  of  tin  oxide. 
For  this  purpose  the  precipitated  hydroxides  obtained 
from  90' 6  grms.  of  ammonia  alum  and  24"  6  gnus, 
of  magnesium  sulphate  are  mixed  by  grinding  with  0*5 
grm.  of  potassium  chromate.  The  tines  is  burnt  twice, 
being  well  washed  after  the  first  burning.  During  the 
second  ignition  the  red  colour  appears.  The  alumina 
colouring  body  is  made  by  mixiug  the  alumina  from  90"  G 
grms.  of  alum  with  0*5 — 1*0  grm.  of  potassium  chromate 
and  igniting  twice,  as  before.  In  presence  of  a  larger 
amount  of  chromium  the  pink  colour  is  more  difficult  to 
obtain  ;  and  when  the  percentage  of  chromium  is  very  large 
only  a  green  mass  results.  An  increase  in  the  amount  of 
magnesia  favours  the  formation  of  the  red  colour;  whilst 
tlie  substitution  of  lime,  baryta,  or  stroutia  for  magnesia 
seems  to  have  a  contrary  effect.     Most  likely  this  is  so, 

because  the  precipitated  alumina  is  coarser,  ami  because,  in 
all  probability,  the  chromium  colour  compound  only  appear. 
pink  when  very  finely  divided.  The  author  is  of  opinion 
that  the  pink  colours  prepared  in  the  manner  described 
above  will  be  more  stable  towards  a  reducing  flame  than 
those  containing  tin  oxide. — II.  T.  1'. 


Blue    Sub-Glaze    Colour    for    Porcelain.       ('.    l.auth. 
Sprechsaal,  1891,  24,  121. 

A  numbek  of  attempts  to  prepare  a  colour  resembling 
Chinese  blue  have  induced  the  author  to  study  the  action  of 
various  glazes  on  cobalt  blue.  Glazes  containing  much 
lime  or  other  alkaline  earth  impart  to  the  blue  a  violet 
tinge,  which  is  most  marked  with  those  bases  having  the 
least  affinity  for  silicic  acid,  or  which  combine  with  silicic 
acid  only  at  a  high  temperature.  When  zinc  oxide  is  em- 
ployed the  colour  assumes  a  Persian  blue  shade  and  loses 
its  transparency.  Alkaline  glazes  affect  the  beauty  of  the 
blue  colour  more  favourably  than  those  containing  alkaline 
earths.  Glazes  containing  much  alumina  are  the  most 
suitable,  and  the  author  recommends  the  following  glaze 
mixtures : — 


II. 


Silica.... 
Alumina, 

Alkalis  .. 
Lime  . . . . 


Per  Cent. 
75-20 

12-26 

TV.) 
5' 03 


Per  Cent. 
75-03 

12-L't 

8-36 

4-32 


-If.  T.  P. 


Crackled  Porcelain.     C.  Lauth  and  Dutailly.     Spreehsaal, 
1891,2-4,321. 

|  Porcelain  is  described  as  "  crackled  "  when  the  glaze  is 
broken  up  in  cracks  forming  a  kind  of  network.  The  effect 
is   produced  by  burning   on  the  glaze   at  a   suitably  lower 
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heal ;  bul  if  the  temperature  employed  be  either  too  low  or 

the  surface  ol  the 
ickling  i-  in  the  inequ 

i  the  backing,  and 

Ihii  inequalitj  Ufa  bj  modifying  the  coni| 

,,f  ,|„.  .  ithcr  by  increasing  its 

fusibility  by  a  largei  pr<  ilkali-  or  by  using  more 

r  alumina  10  promote  greatei  infusibility.    The  latter 

the  backing  i-  thereby  attacked 

.,,1  the  glaze  has  a  smaller  tendency  to 

i  -I  the  following  glazes  with 

ol   silica,  '-'7 
ilkalis,   UK.-   the   soft   porcelain  of 
liring  a  kiln  heat  of  1,850  ('.  : — 


Ordinar;  Glaze. 



W19 

r.iti 

11-89 



1V13 

5'8I 

iru.» 

■ 

•• 

— G.  11   B. 

Composition  of  a  Colouring  Matterfor  Glass     G.  llatten- 

-ain.     (   In  in.    /ill.  15,  522, 

A  -i  pan  ivi  r  apparently  used  fur  imparting  a  yellon 
to  glass  bad  Ihe  following  composition  :  — 

1  '71 

■  HI M 

1 

I  ili.iniiia : 

S7'1I2 

ilorido l-l  ■  .*..", 

'22 

0'2S 

l.i"  * i * ■  I  Ion ] 

li  i-  probably  compounded  "l    15  parts  of  graphite,  tl  parts 
of  pyrolusite,  and  1 1  part-  of  common  — :« 1 1 _ — S.  B.  A.  A. 


Properl  I  H  Dry.    H.   Liedtke. 

Dcuti  Zeit.   22,    199.     (Compare 

'■Hi  nf  '2'i  samples  of  various 
<  'I  thai   not  all  can  In'  buco 

I  lion.      \   certain  small  pcr- 
rctaincd  in  the  air-dried 
to  obtain  satisfactory    results. 
'  I'  '"  •   pressure  can  bi 

itself  without  impairing  the  quality 
product,     i  h   when   prcssi  i   wel   lend   to 

1 Id  nol  be  pi 

tendencj  i-  enhanced  Ihi 

I'lii'  i  ompn  uional  »tn  .  .|  ware  i- 

than  ll  ,,  leg, 

'I  I"  latti  t  .1  nl„  ii  th,  burnt  a) 

sumption  ol  fuel  i*  grt 
nil    of    tin 
iiii.i.iiiit  of  1. 1«  in  ■  i       .Ml,,ii  quantity 

of  wati  r  in  drj  pr I  .._._  takes  al 

ted  with  ware 
in. Hi'  ■ .  although  Ibis   is  tin 

much     I!  B. 


I'  \  I  i  \ 
'  A  the  Finn  /' 


I..   II.  .Inliii,    II  . 


Pat.    13,155,    August   21, 


tlution  (gun 
in  the  rim-  and  other  pat  ,,j  »hila 

I  .ii. in. >n  i-  -till  wel  ihe  inn 


on  the  top  of  the  other;  the  result  is  that  during  the  tiring 
process  tin-  articles  will  adhere  firmly  together  and  remain  so 
during  the  firing,  keeping  each  other  in  their  correct  outline, 
but  after  firing  Buch  articles  can  be  readilj  separated. 
This  invention  is  stated  to  dispense  with  the  use  of  the  rings 
usually  placed  on  the  wans,  and  to  give  better  results. 

— K.  I 


Transparent  Cloisonne"  EnameL    '.'.  8.  Blount,   London, 

V.Ward,  ^.yot,  St,   Lawrence,  and  A.  Fisher,  London. 

Eng.  Pat  7885,  May  7.  1891.     id. 

Tiin-iniv  enamel  or  glass  is  made  by  fusing 

between  strips  of  metal  placed  cm  a  background  of  metal 

plaster   nr  other    suitable    material,    which   is   afterwards 

I.  leaving  the  enamel  fused  together  with  the  metal 

divisions  in  one  piece,  the   separation   of  Ihe  background 

aausing  the  product  to  in-  translucent.-— B.  H. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Apparatus  for  Removing   Briquettes  from  their  Moulds. 
W.  Michaelis.    Thonind.  Zeit.  15. 

A  i  it  roa  in  the  fluctuations  observed  in  the  results  of  the 
mechanical  tests  of  cement  i-  the  possibility  of  the  h  • 

injurj  by  removal  from  the  mould.  When  the 
iiiniilil-  are  not  made  in  two  parts,  this  i-  especially  likeh 
to  ocour.  The  author  has  •  l«  -  %  i  --*  -*  I  a  simple  apparatus  for 
such  cases  consisting  essentially  of  a  metal  arm  earn 
vertical  sliding  rod  proi  ided  al  its  lower  end  with  a  horizontal 
metal  plate  of  shape  simibu  to  thai  of  the  briquette.  The 
briquette  is  gauged  in  the  ordinar)  way,  and  while  -till 
■  i  with  a  piece  of  tissue  paper,  a  glass  plate 
laid  upon  it.  turned  over  a  piece  of  tissne  paper  laid  on  the 
other  side,  brought  under  the  horizontal  plate  attached  to 
the  vertical  rod  (it-  position  being  determined  by  metal 
Btops),  the  plate  lowered  upon  it>  upper  surface  ami  Becun  '1 
in  [his  position  by  a  set  screw  gripping  the  vertical  rod, 
and  the  mould  raised  by  hand,  leaving  the  briquette  behind, 
It  can  then  be  removed  (the  paper  being  stripped  off)  ami 
sel  aside  to  harden.— B.  II. 


An    Improved   Method  of  Preparing    Magnesia    Cement. 
Thonind.  Zeit,  15,  365.     (Compare  tin-  Journal,   1891, 

\Vin\    ccmenl    made   from   a   mixture   of    magnesi 

■:  de  i-  cast  in   moulds,  the  magnesia  sinks 
less  i"  the  bottom,  ami  the  mixture  is  do  longer  ol 

aired  composition.  To  avoid  this  difficulty  strong 
solutions  "l  magnesium  chloride  (e-o.,  83  11.)  have  been 
used  in  ordei  thai  their  viscosity  mighl  l"1  such  thai  tlii< 
tendencj  to  segregation  Bhould  be  less.  Bul  such  mixtures 
arc  too  rich  in  magnesium  chloride  to  be  of  the  strength 
proper  for  a  well-made  magnesia  cement.  In  a  (■ 
Patent  ol  December  15,  1889,  O.  Prinz  ha-  described  a 
process   fur   remedying   this    inconvenience.      The    p 

in  the  addition  to  tin al  of  certain  substance* 

capable  "I  hindering  the  subsidence  "I  the  magnesia.     Such 
are  albumen,  size,  gum,  dextrin,  starch,  as  well 

panic  bodies  such  as  gelatinous  silica,  alumina,  and 
i  materials  are  added  to  the   Bolution  of 

i  mi  chloride  and  the   magnesia  then  -tirreil  in  ;  in 

"I  stai  hii  is  heated  until  a  thin  paste  is 

formed.     When  silica  is  used  il   i-  produced  in  situ  I  \  the 

addition  "f  a  nol   too  concentrated  solut'on  ol  water-glass. 

ous  metallic  hydrates  enn  be  introduced  in  eitl 
two  ways:  in  the  first  a  salt  of  the  metal   i-  added  to  the 
solution  ol   magnesium  chloride  and  precipitated  b.i  caustic 
-•■la,  while  in  the  second  the   magnesia   it-ill   on  its  subse- 
quent intermixture  -.  >v.  -  a-  a  precipitant. 
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The  objectiou  to  the  use  of  metallic  hydrates  is  that  their 
formation  involves  the  production  of  a  foreign  salt,  which 
remains  in  the  finished  cement,  reducing  its  strength  and 
stability.  This  difficulty  is  overcome  by  substituting  for  the 
hydrates  already  mentioned  magnesium  hydrate,  which  is 
itself  gelatinous,  and  can  moreover  be  produced  by  healing 
crystalline  magnesium  chloride.  The  alternative  plan  there- 
fore suggested  by  these  considerations  consists  in  using 
magnesium  chloride  containing  magnesium  hydrate  in  place 
of  the  pure  substance. — li.  li. 


Carbolineum  Avenarius.    F.  Filsinger.    Chem.  Zeit.  15,  544. 

The  author  has  compared  this  material,  which  is  used  as  a 
preservative  for  timber  (this  Journal,  1891,  465),  with  seven 
imitations  that  are  on  the  market,  and  finds  it  to  differ  from 
them  in  all  essential  respects.  The  following  are  the  pro- 
perties and  characteristics  of  the  genuine  substance : — Colour, 
red-brown;  specific  gravity  at  17°  C,  1  ■  128 ;  viscosity  at 
17°  C.  (water  =  1),  10'0;  ash,  0-03  per  cent.;  flashing 
point,  131°  C. ;  firing  point,  19u  ('.  ;  begins  to  distil  at 
230°  C;  distillate  below  270°  C  ,  10-  6  per  cent.;  between 
270°  C.  and  300°  C,  12-0  per  cent.;  phenols,  trace; 
deposits  no  naphthalene.  The  residue  left  on  distillation  is 
clear,  red-brown,  and  viscous.  It  will  be  seen,  therefore, 
that  the  name  carbolineum  has  no  reference  to  the  presence 
of  carbolic  acid,  and  that  the  other  properties  that  arc 
characteristic  of  it  are  its  high  specific  gravity  and  viscosity, 
low  volatility,  and  its  freedom  from  naphthalene. — B.  15. 


Magnesia  Cement.     A.  v.  Berkel.     Monit.  de  la  Ceramique 

et  de  la  Verrerie,  1891,  22,  31. 

FLUORSPAR  is  digested  for  some  time  with  sulphuric  acid  ; 
a  solution  of  kieserite  or  magnesium  sulphate  is  then  added, 
and  as  soon  as  hydrofluoric  acid  begins  to  be  given  off, 
calcined  magnesia  is  stirred  in'o  the  mixture.  Calcium 
sulphate  -and  magnesium  fluoride  are  formed,  mixed  with 
magnesium  sulphate.  The  cement  thus  produced  sets  very 
hard,  and  is  not  in  the  least  affected  by  water.  Articles 
made  of  it  are  pressed  and  dried  by  exposure  to  air,  or  by 
heat.— It.  T.  P. 


Cement  for  Metal.     H.  Spenle.     Monit.  de  la  Ceramique  et 

de  la  Verrerie,  1891,  22,  41. 
This  well-known  cement,  which  is  prepared  from  zinc  oxide 
and  zinc  chloride  and  some  other  material,  such  as  iron 
slag,  powdered  glass,  &c,  may  be  caused  to  set  more  slowly 
by  adding  with  the  zinc  chloride,  when  it  is  mixed  with  the 
other  ingredients,  some  zinc  sulphate  and  powdered  lime- 
stone. The  adhesive  power  of  the  cement  (for  cementing 
metals)  may  be  increased  by  the  addition  of  2  per  cent,  of 
ferrous  sulphate. — H.  T.  1'. 


Imitation    Marble.     J.   G.  Maardt.     Monit  de  Ceramique 

et  de  la  Verrerie,  1891,  22,  90. 
The  author  proposes  the  following  method  for  producing 
imitation  marble  :  — 10  parts  of  burnt  gypsum  and  1  part  of 
alum  are  mixed  together  with  water,  calcined  and  powdered. 
22  parts  of  this  material  are  compounded  with  22  parts  of 
talc,  4  of  magnesium  chloride,  44  of  calcined  fireclay,  and 
1  part  of  potash  alum.  The  mixture  is  suitable  for 
moulding  into  ornaments,  and  can  be  polished  or  painted. 

— G.  H.  1). 


PATENTS. 
Improvements  in  the  Manufacture  of  Plastic  Compounds 
for    Building    and  other  Purposes,   and  in   Apparatus 
therefor.     11.    G.   de  Vasson   and  the   Societe  dite  "  La 
Suberine,"   Paris,  France.     Eng.  Pat.   10,962,  July    14, 
1890.     Sd. 
Coarsely  powdered   cork   is  reduced   in  a   machine  con- 
sisting of  a  chamber  closed  at  the  bottom  by  a  revolving 
disc  provided  with   sectors  made  of   hard  granular  material, 
such  as  emery,  pebbles,  or  filings,  the  shaft  upon  which  the 


disc  is  keyed  also  carrying  a  cross-piece  with  similar 
sectors,  which  is  free  to  slide  upon  it  vertically,  working  in 
guides  upon  the  inner  surface  of  the  vessel.  The  ground 
cork  is  ejected  through  an  annular  passage  between  the 
disc  and  the  vessel  provided  with  saw-blades,  through 
which  it  is  forced.  The  ground  cork  thus  obtained  is  made 
into  a  variety  of  compositions  with  such  materials  as 
sulphate  of  lime,  sesquioxide  of  iron  and  dextrin,  or,  for 
damp  places,  oxychloride  of  zinc  or  magnesium,  or  when  it 
is  to  be  used  as  an  insulator,  with  india-rubber  or  gutta- 
percha. Animal  or  vegetable  fibres  may  be  added  to  give 
greater  coherence,  aud  such  substances  as  ammonium 
phosphate  and  sodium  tungstate,  to  render  the  product 
incombustible.  Mouldings  made  from  this  composition 
may  be  glazed  or  varnished  with  talc  powder,  stearin,  paraffin 
or  resin. — B.  B. 


Improvements  Eclating  to  the  Impregnation  of  Organic 
Fibrous  and  Cellular  Matter  by  means  of  an  Electric 
Current  and  Apparatus  therefor.  (,.  A.  Oucken, 
Chicago,  U.S.A.  Eng.  Pat.  11,065,  July  15,  1890.  8d. 
The  patent  relates  to  a  method  of  impregnating  fibrous 
matter  generally,  and  wood  in  particular,  with  alkaline,  acid, 
antiseptic  or  other  solutions,  more  rapidly  than  is  possible 
by  the  usual  process.  Wood  from  which  veneers  are  to  be 
cut  is  commonly  treated  previously  in  water  or  an  alkaline 
solution  for  6 — 36  hours,  a  time  which  can,  it  is  claimed,  be 
reduced  to  one  hour  by  the  adoption  of  the  plan  patented. 
This  is  carried  out  by  running  trucks  bearing  the  wood  in 
logs  into  a  long  boiler,  pumping  in  the  solution  with  which 
it  i>  to  be  treated,  raising  the  temperature  from  75° — 90°  C. 
by  means  of  steam  pipes,  and  passing  a  current  of 
electricity  between  electrodes  placed  one  at  each  end  of  the 
boiler.  -B.  B. 


Improvements  in  the  Manufacture  of  Artificial  Stone. 
C.  George,  Berlin,  Germany.  Eng  Pat.  12,607,  August  12, 
1890.     6«\ 

Tin  patts  of  silicic  acid  powdered  aud  freed  from  impurities 
are  mixed  with  90  parts  of  water  and  100  of  quicklime,  all 
by  weight.  100  parts  of  the  product  are  mixed  with 
100  parts  of  sand  and  5  parts  of  magnesia  or  fluorspar, 
and  the  mass  moulded  as  desired.  The  articles  are  allowed 
to  dry  for  12 — 24  hours,  aud  subjected  to  steam  pressure 
under  10  atmospheres  pressure  for  48 — 72  hours,  after  which 
they  are  treated  with  boiling  saturated  calcium  chloride 
solution,  at  a  pressure  of  10  atmospheres,  for  6 — 12  hours. 
Thej-  may  then  be  dried  by  air  or  the  circulation  of  steam. 
Marble,  magnesia,  magnesium  limestone,  &c,  may  be  substi- 
tuted for  the  sand  The  stones  thus  formed  are  said  to 
resemble  marble,  sandstone,  granite,  &e.  closely,  to  be 
fireproof,  and  to  resist  the  action  of  the  weather  as  well  as 
natural  stones. — B.  B. 


An   Improved  Decorative   Artificial  Stone.     A.    McLean, 
Lewisham.     Eng.  Pat.  13,105,  August  20,  1890.     4d. 

Concrete  made  of  Portland  cement  and  sand  is  formed 
into  slabs  or  blocks,  upou  the  face  of  which  clips  of  marble 
and  small  pieces  of  metal,  such  as  "  brass  spelter"  are  set. 
the  whole  being  afterwards  pressed  aud  rubbed  down  in  the 
usual  manner  to  form  a  decorative  surface.  For  indoor 
work,  Keene's  or  Parian  cement  may  be  preferably  sub- 
stituted for  Portland  cement. — B.  B. 


Improvements  in  or  connected  with  Rotative  Furnaces  or 
Kilns  for  Treating  and  Recovering  Waste  Gases  from 
Row  or  Partially  Raw  Materials,  used  more  especially 
and  for  Example  in  the  Manufacture  of  Cement. 
L.  Johnstone,  Xewcastle-onTyne.  Eng.  Pat.  14,380, 
September  12,  1890.     Sd. 

The  process  of  burning  carbonate  of  lime  or  other  carbonate 
as  in  the  preparation  of  cement  clinker  from  slurry  in  the 
ordinary   way,   is  conducted   in  a   revolving  cylinder  pre- 
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ferably  inclined  toward-  the  combustion  end,  and  ai 
so  that  a  considerable  man  of  the  raw  material  is  al  the 
upper  or  reeding  end  and  evolving  carbon  dioxide,  so  thai 
tlii—  waste  product  ini%  b  •  drawn  off  in  a  fairly  concentrated 
condition,  a  result  favoured  b]  the  introduction  of  a 
regulated  quantity  ol  steam  b<  the  same  part  of  the 
cylinder.      The   gas   thus   obtained    may    be    drawn    < .IT, 

stored,  and  I  for  de  imposing  tank  waste  or  for  similar 

porp 

At  the  combustion  end  of  the  cylinder  are  one  or  two 

i  eating  the  incoming  gas   and  air 
previous   to  the  admixture   and   ignition.      The   Same   is 

cylinder  in  a   horaesl shape,  and 

the  products  of  combustion  are  led  to  the  outside  of  the 
regeneratot  tubes.  The  fan  drawing  off  the  carbon  dioxide, 
nr  a  damper  in  the  case  ol  the  burning  of  such  materials  as 
lo  i"'1  evolve  this  ;:a-.  regulates  the  length 
of  travel  of  the  flame  in  the  kiln.— If.  It. 


i  Vew  Alkaline  Magnesium  Compound.  M.  W.  Beylikgy, 
i  J.  Everett,  and  C.  A.  Collins,  New  York,  I  S.A. 
Bug.  Pat.  5519,  March  81,  1891.     6d. 

See  nni'i  r  VI I  ,  page  768. 


A  Composition  of  Yfattei  consisting  in  Casein  Cement. 
I  Wittkowsky,  Berlin,  Germany.  Eng.  Pat.  8347, 
Maj  15,  1891 

dm    hundred  part-  of  purified  or  unpurified  albuminous 
matter,  such  as  bullock's  blood,  arc  mixed  with  8  parts  of 
an  earthy  hydroxide,  such  a*  slaked  lime,  and  20—35  parts 
of  water-glass.    "  Firstly,  a  deposit  arises,  which,  ho 
again  disappears,  and  a  -limy    Bmearable    m;i->   results." 

VV I  coated  »iili  this  preparuti mil  allowed  to  dry,  can 

be  cemented  i"  another  piece  of  wood  similarly  treated  by 
subjection  of  tin-  two  pieces  with  their  prepared  surfact  -  " 
contact  oi  Inai  and  pressure,  the  cement  becoming  liqui ! 
ami  then  hardening  under  these  conditions.  The 
position  ma}  he  used  for  the  formation  of  blocks  of 
artificial  wood  made  from  sawdust  ami  similar  finely- 
•  iii.  idi  >1  ligneous  material.  —II.  li. 


X.-METALLURGY. 

The    Basil     Siemen     Martin     Furnace,    with    Magnesia 
Lining.     Leo     Dingl   Polyt.  J.  280,  260     264. 

'I'm    u f    ih.-   basic-lined    open     hearth    furnace    has 

lattcrl)  become  largel)  extended  in  Germany  owing  to  the 

tion  of  tin  ,1  advantages  tl   off  i -. 

the-,  maj  he  mentioned  the  possibility  of  working 

up  tin   :  i  nil  varit  ti,  -  of  iron  in  which  the 

perccntnga  "f  sulpnui   does  no)  exceed  a  definite  amount. 

man  works,  foi  instance,  excellent  results  have  been 
obtained   from    'hue.-  containing  cmr  60   per    .  ■ 
the    i I    Luxemburg  ami  la. nam.    pig,  with  .mi   2  per 

i   ph. .-ph. .in-,  an. I   it  has  been   found    possible   to 
thoroughly  well  adapted  for  the  tin-plate 
an.  I  «  ne  in. I  it  -tn.  materials  of  the  most  doubtful 

description.  The  -eft  varieties  of  basic  steel  are  dis- 
tinguished for  their  welding  properties,  and  of  late  Darby's 
an. I  Thielen's  process*  -  of  dirt  itionhave  renden  .1 

ii  .  a-i  in  produce  the  hardest  spring  steel.  \-  in  the  acid 
process,  thi  introlling   the 

condition  of  the  charge  at  all  stages  allows  of  the  constant 
production  of  a  metal  ol  almost  an]   desired  comp 
Imi    whilst   onl)    pure   materials    can    be   advantageously 
the  basic-lined  furnaces  are  not 
onlj  available   foi   inferior  material,  hut   the)  w.tk  faster, 


and  are  finally  the  only  furnaces  in  which  considerable 
masses  <.i  ore  may  be  worked  in  with  the  pig  iron  with 
tolerable  financial  results.  The  only  substances  used  for 
forming  the  basic  lining  are  chrome  iron  <ire,  calcined 
dolomite,  and  magnesite,  The  expensiveness  and  variable 
quality  of  chrome  iron  have  led  to  its  gradual  disuse,  even 
for  the  formation  of  the  so-called  neutral  hearths ;  of  the 
others,  calcined  dolomite  has  the  disadvantage  that  it 
cannot  be  stored  for  any  length  of  time  without  taking  up 
moisture  from  the  atmosphere  and  becoming  unserviceable  | 
for  the  same  reas.m,  if  an  open-hearth  furnace  with 
dolomitic  lining  which  has  been  in  use  for  some  time  be 
oul  and  It  f(  cold  foi  a  few  days,  it  will  be  found  to 
be  ""  longer  in  working  order. 

(  aleiiie.l  magnesite,  ..n  the  other  hand,  is  nut  h)  gTOSCOpio, 
an-1  ma\  1.,  stored  for  any  length  of  time  or  transported 
with  safety,  the  Blight  amount  .it  moisture  which  is  taken 
up    mi    exposure    may    he    driven    ell     b)     earcl'ul     heating, 

without  injury.  It  is  perfectly  indifferent  to  tie-  action  of 
siliea.  hut  it  mu-t  I..-  protected  a-  completely  a-  possible 
from  tin-  action  of  clay.  It-  indiffen  nee  to  Bilics  renders  it 
unnecessary  to  interpose  anything  between  the  lining  and 
the  siliceous  sides  of  the  furnace ;  in  fact  it  i-  occasionally 
used  to  form  an  intermediate  layer  between  the  sides  and  a 
dolomite  lining.     Ih.-  siliceous  basic  slags  have 

only  a  transient  action  on  magnesite,  and  consequently, 
the  repairs  neot  ssary  after  each  heal  are  quickly  made,  and 

only  -mall  quantities  of  material  an-  required,  whilst  ill  the 
dolomite  h.-aiths  ahout  '2  evvt.  of  dolomite  are  used  in 
repair-.  StC.  per  ton  of  produce,  and  a  couple  of  hours  are 
-p.nt  in  the  work. 

'Ih.-  following  are  some  of  tin-  most  usual  dimensions  of 
basic  furnaces  with  magnesian  lining: — 

Tin-  hearth  of  a  7-ton  furnace  varies  in  length  from  8'2 
I.,  i  j  in.  tn-  and  l  ■  '.i  to  _'  :(  in.  iii  breadth,  with  an  area  of 

7  to  B'8  -.|-  m.;   the    8-ton    hearth    ha-    on    the    average    an 

area  of  '.is  t..  lo-  I  sq.  m.,  the  length  being  about  1*4  m. 

and  tin-  h.eadth  '_'  ■  I  in.  :   an    average  10  ton    health    ha-  an 

area  of  9*2  to  12 •  5  s  |.  m.,  with  a  length  of  3' 8  lo  5'0  m., 

and  a  hreadlh  of  •_'■:!  to '_'■  7  in.  ;   the    li-tun    hearth  has    an 

area  of  14  s.p  m.,  the  length  being  ■".   t  m.,  and  the  breadth 

•J  i',  in.  Ih.  h.st  results  are  obtained  from  7-.  s ■,  lo-.  and 
12  ton  furnaces  when  the  ateas  of  the  hearths  are  S,  10, 
12 '5  and  II  SQ.  tn.  ;   the    length     1*2,  4-  I.  .",o.  and  .VI  m.. 

and  the  breadth  1  ".>.  _■  I.  -•:>.  and  2'6  m.  respective!) . 

Thi'  areas  of    the  CrOSS-SeCtionS  of    the  EOS  and  air  supply 

pipes  are  very  variable,  there  are  generally  two  to  four  gas 

pipe-  and  two  to  five  air  pip.-,  and    in  al!  the  conspicuously 

--tul   working  furnaces,  the  cro — ections  are  equal. 

Furnaces,  on  the  other  hand,  in  which  the  sectional  area-  of 
i-  and  air  pipe-  have  a  ratio  of  22  to  89  or  216  tO  I 

rare!)  v  ielded  fai  ourable  results. 

The  air  supply  pipes  are  almost  invariably  placed  ahove 
the  gas   duets,  and    -plead    out    over    the    upper  pail  of   the 

furnace  the  opening  being  directed  towards  the  hearth.  The 
gas  deliver]  pip.-  are  not  disposed  symmetrical!)  to  the 
longer  axis  of  the  furnace,  those  lying  near  the  hark  trail 
h.  oil'  advanced  15  to  20  em.  towards  the  centre.  The 
onal  area  of  the  flue  into  which  the  waste  products  ol 

Combustion     pa—    i-    made    not    to    ext I    the    -urn    of    the 

onal  ai.  a-  ot  the  d.liv.ry  pipes. 
Ih.  durability  of  the  arch  of  the  furnace  i-  found  to 
increase  with  its  height,  and  in  one  of  tin'  best-known 
Btcel  works  excellent  results  have  been  obtained  with  dome- 
shaped  arches  '-'  in.  in  height.  In  general,  however,  the 
height  of  the  arch  above  the  hearth  varies  from  1*05 to 
l  ■  12  m.  The  capacity  ..i  the  heating  chambers  for  an-  and 
ga-  i-  generally  the  same  ;  ..ne  of  the  chambers  ha-  been 

made  larger  than  the  other    in    individual  ea-e-  only.      Ill  a 

well-known  Austrian  steel  works  the  chambers  for  the 
12-ton  furnace  had  a  capacit]  of  16'  i  cbm. 

According  to  experience  gained  in  one  large  steelworks 
where  three  12-ton  furnaces  had  been  lined  with  inagM 
alone  for  man)  yean,  a  mixture  of  calcined  magnesite  and 
tar  being  rammed  down  on  the  walls,  flre-bndgos,  and 
hearth;  the  qnantit)  of  magnesite  used  amounted  on  the 
average   to   2   per   cent,   of  tin    weigh!  of  steel  produ. 

Derail]  amounted  t<>  SO  to  100  kilos,  alter  each  heat. 
there]  ill)  occupying  about  half  an  hour. 
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The  hearths  formed  of  magnesite  and  anhydrous  tar 
have  never  given  rise  to  any  accident  and  have  lasted  for 
700  and  more  heats,  whilst  a  new  arch  of  silica  bricks  was 
required  every  250  to  300  heats,  and  the  surrounding  walls 
had  to  be  renewed  every  500  heats.  Iu  these  furnaces  four 
heats  were  conveniently  worked  daily,  the  duration  of  each 
heat,  inclusive  of  repairs,  was  rive  hours  10  minutes,  of  this 
fully  two  hours  was  speut  in  introducing  the  charge,  which 
consisted  of  18  per  cent,  of  pig  iron  and  82  per  cent,  of 
poor  scrap ;  the  average  annual  production  of  each  furnace 
is  over  11,800  tons.  Carburisation  of  the  finished  steel 
with  solid  carbon  has  long  been  practised  at  these  works 
with  good  results.  When  large  castings  are  required  it  is 
customary  to  add f erro-silicon  and  small  quantities  of  ferro- 
aluminium  to  the  ladle.  In  another  steel  works,  where  only 
a  7-ton  furnace  is  used,  960  heats  had  been  worked  ou  the 
same  rammed  magnesia  hearth  up  to  October  1890.  These 
results  are  principally  due  to  the  fact  that  the  dephosphori- 
sation  of  the  ore  is  accomplished  by  the  addition  of  suitable 
basic  materials,  and  the  hearth  is  accordingly  relieved  of 
this  duty. 

A  magnesia  hearth  may  be  constructed  by  either  of  the 
methods  described  below,  but  in  any  case  the  materials 
must  be  selected  with  extreme  care,  and  the  work  of  erection 
stringently  supervised  if  annoying  accidents  and  breakdowns 
in  the  working  are  to  be  avoided.  The  hearth  ma}'  be  formed 
either  by  consolidating  the  magnesia  mixed  with  some 
binding  material  either  by  pressure  or  by  heat,  but  before 
the  bed  of  magnesia  can  be  spread  ou  the  hearth,  a  suitable 
foundation  of  hard  burnt  refractory  bricks  must  be  pre- 
pared ;  magnesia  bricks,  though  dearer,  are  preferable  for 
this  purpose  as  they  have  similar  physical  properties  to  the 
overlying  bed.  Dinas  and  silica  bricks  are  disadvantageous 
on  account  of  their  considerable  expansion  when  heated,  ami 
subsequent  contraction,  by  which  strains  are  set  up  in  the 
upper  layer,  resulting  occasionally  in  rupture.  Fireclay 
bricks  are  still  less  serviceable,  as  clay  anil  magnesia  combine 
at  an  elevated  temperature  and  form  a  fusible  mass.  The 
materials  employed,  namely,  magnesia  bricks,  magnesite 
and  the  coal-tar  used  as  a  cement  in  the  rammed  hearths, 
must  be  absolutely  anhydrous,  and  are  generally  used  as  hot 
as  possible.  If  any  trace  of  moisture  be  left  it  will  be  con- 
verted into  steam  when  the  furnace  is  at  work,  and  as  it  is 
prevented  from  escaping  by  the  compactness  of  the  hearth 
its  tension  increases,  and  may  lead  to  the  scaling  off  and 
penetration  of  the  hearth.  The  bricks  supportiugthe  hearth 
must  be  set  with  the  utmost  closeness  in  mortar  mixed  with 
tar,  aud  care  must  be  taken  that  the  smallest  hollows  on  the 
joints  are  properly  tilled  up.  The  tar  used  for  cementing 
should  frit  at  a  high  temperature,  but  must  not  swell  up  ou 
coking,  the  varieties  which  become  inflated  on  coking  impart 
a  certain  porosity  anil  tenderness  to  the  hearth  which  renders 
it  less  able  to  support  the  weight  of  the  metal  and  the 
mechanical  impact  of  the  cold  charge.  The  rammed  hearth 
has  the  greatest  powers  of  resistance  when  only  25  per 
cent,  of  the  calcined  magnesia  is  used  in  a  state  of  fine 
powder,  the  remainder  being  iu  grains  of  2  to  5  mm.  dia- 
meter or  in  particles  the  size  of  peas  and  nuts.  The 
amount  of  tar  required  is  about  8  to  12  per  cent,  of  the 
weight  of  the  magnesia.  In  forming  the  hearth  the  mixture 
is  introduced  into  the  furnace  in  thin  layers  and  uniformly 
and  forcibly  pressed  down  with  red-hot  stamps  until  it 
ceases  to  show  the  slightest  trace  of  elasticity.  The 
durability  of  the  hearth  largely  depends  upon  this  operation 
being  properly  conducted,  and  no  pains  should  be  spared  to 
make  sure  that  no  portion  of  the  hearth,  however  small,  is 
loose  or  elastic.  The  magnesian  lining  of  the  sides  of  the 
furnace  is  strengthened  against  the  attrition  of  the  charge 
by  an  additional  coating  for  about  20  cm.  from  the  upper 
part,  and  any  damage  arising  from  this  source  during  the 
working  may  be  easily  repaired  by  throwing  on  the  injured 
part  floured  and  sieved  magnesite  which  has  been  moderately 
damped  a  few  hours  before  use.  It  is  found  best  to  have 
two  large  charging  doors  to  the  furnace  and  one  small 
working  door  in  between  so  as  to  prevent  undue  cooling. 

The  fritted  magnesian  hearth  is  far  more  durable  than  the 
rammed  hearth.  The  best  results  are  obtained  by  mixing 
finely-powdered  calcined  magnesite  with  5  per  cent,  of 
powdered  clean  basic  slag.     A  magnesia  brick  foundation  is 


here  also  essential,  but  instead  of  the  tar-mortar  the  mixture 
of  powdered  magnesite  and  slag  is  used  as  the  cement- 
ing material.  The  interstices  between  the  bricks  must  be 
filled  with  great  care,  but  this  is  rendered  easy  by  occa- 
sionally tapping  the  upper  layer  of  bricks,  the  powder 
collecting  and  leaving  any  vacant  places  open  to  observation. 
On  this  foundation  the  mixture  is  placed  in  a  layer  not  more 
than  10  mm.  deep,  carefully  levelled  and  fritted,  a  second 
and  a  third  layer  are  then  similarly  fixed  ;  the  latter  is, 
however,  smoothed  with  shovels  when  soft  and  drawn  out 
towards  the  tap-hole  ;  the  furnace  is  then  ready  for  use. 
For  the  preparation  of  a  fritted  hearth  the  gas  from  four 
generators  is  required  for  42 — 48  hours,  but  the  cost  is  less 
than  that  of  a  rammed  hearth,  as  less  labour  and  material 
are  expended  ;  its  durability  is  also  very  much  greater,  less 
material  is  required  for  repairs,  and  it  is  stated  that  the 
heats  are  finished  in  less  time. — S.  IS.  A.  A. 


On  Pure  Platinum  and  some  of  its  Alloys.    W.  C.  Heraus. 
Chem.  Zeit.  Rep.  1891,  15,  170. 

By  a  method  which  is  left  undescnbed,  the  author  has 
succeeded  in  preparing  considerable  quantities  of  platinum 
which  does  not  contain  more  than  001  per  cent,  of  other 
metals.  Platinum  of  this  degree  of  purity,  being  too  soft 
for  many  purposes,  was  alloyed  with  varying  quantities  of 
pure  iridium,  and  an  alloy  of  pure  platinum  with  1  to  2 
per  cent,  of  pure  iridium  is  recommended  for  great 
durability.  The  pure  iridium  used  in  these  experiments 
had  a  specific  gravity  of  22*35,  and  was  extremely  hard, 
being  equal  in  this  respect  to  blue-tempered  steel.  It  was 
completely  indifferent  towards  nearly  all  chemical  reagents, 
and  only  fusible  iu  small  quantities  in  the  strongest  heat 
of  the  oxyhydrogen  flame.  The  author  also  prepared  alloys 
of  pure  platinum  and  rhodium.  For  the  purposes  of 
industrial  chemistry  the  author  prepares  a  compound  sheet 
of  platinum  aud  gold,  in  which  the  contact  surfaces  of  the 
two  metals  are  alloyed  together  so  as  to  form  a  perfect 
union.  Crucibles  made  in  this  way  can  lie  substituted 
for  the  gold  crucibles  hitherto  used  iu  laboratories. 

— G.  H.  B. 


Thomas  Slags.     J.  Stocklasa.     Chem.  Zeit.  1891,15,  543, 
544,  and  563—569. 


See  under  XV.,  page  780. 


The  Manufacture  of  "Alumina  Carbon"  (used  in  the 
Preparation  of  Aluminium  aud  Aluminium  Chloride"). 
E.  Wolfbauer.    Chem.  Zeit.  1891,  15,  846—847. 

See  under  XI.,  paye  776. 


Allotropic  Transformations  of  Metals.     H.  le  Chatelier. 
Bull.  Soc.  Chirn.  1891,  5,  840—843. 

It  has  been  suggested  that  the  variability  in  physical  pro- 
perties of  metals  is  due  to  their  existence  in  an  infinite 
number  of  slightly-different  isomeric  states.  The  results 
of  experiments,  however,  on  the  specific  heats  of  metals 
(Compt.  Rend.  103,  1122)  point  to  the  existence  of  only 
a  very  limited  number  of  allotropic  changes.  Determina- 
tions, again,  of  the  effects  of  heating  metals,  show  that 
metals  uudergo  sharply-defined  changes  at  temperatures 
which  vary  with  the  nature  of  the  impurities  contained  in 
them  (Compt.  Rend.  103,  "43  and  1 135). 

The  author  considers  the  determination  of  the  electrical 
conductivity  of  metals  and  alloys  at  various  temperatures 
to  be  the  most  satisfactory  method  of  showing  the  pro- 
duction of  allotropic  modifications  of  the  same,  aud  finds 
that  molecular  transformations  take  place  abruptly  in  the 
case  of  crystalline  metals  or  alloys,  and  progressively  in 
that  of  amorphous  metals  or  alloys.  A  fractured  surface 
of  a  metal,  in  a  great  many  cases,  shows  which  of  these 
conditions  the  metal  is  in;  thus,  brass  containing  40  per 
cent,  of  zinc  is  readily  seen  to  be  crystalline,  whereas  brass 
containing  60  per  cent,  of  zinc  is  amorphous. 
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liability  in  physical  pn  mi  tah 

<jii   ill-   chemical  characters 

,t   also  di  i  their  inu-rnal 

structure,  ilmt   I.,  the   form   and  -'••!-   ,,r 

.  on  tin-  mode  of 
distribution  of  the  impurities. — E,  B, 


-i  Z.iis.  fur  Berg, 
und  B  •■  39,  1891, 

u  in-,  commi  rci  il  ferrons  sulphide  (Fe8),  containin 

sulphur,  i-  melted   together   with   ferro- 
Ibe  sulphur  separates  as  a  slag  in  the  form  of 


i  cent,  of  hoofs,  30  per  oent  of  leather,  'M  per  cent. 
salt,  10  per  cent,  of  potash. 
This  product  is  said  to  harden  iron  all  through. — II.  K  T, 


Improvement*    Relating    to  the    Manufactwn    of     - 

11.11.   Lake,   Lo  on   La  Society  V.  Sagramoso 

and    ('...    Milan,    Italy.  Eng.    I'm.    11,877,   .Inly   -J'J, 

I'./. 

Extra   hard  steels  oontaining  chromium,  tungsten,  &c.  are 
prodnoed  according   to  this    invention    from   B 

metal,  by  adding  to  the  molten  steel  in  which 
--in y  degree  of  di  sarburisation  has  been  attained, 


proo  --   introduced   by   the   Hoerde 
■  lompany  in  Westphalia,  tor  obtaining  pi:.*  iron  for 

DO  -nl]iiinr  :  expi  I 

baring  shown  that  fluid  sulphurous  metal  from  the  blasl 
at,  by   the   addition  of  highly   heated 

.    purified  to  as  low  as  0*01  percent,  of 

Kulphui      i  -sulphide  slag  contains 

20  per  cent  and  above  of  sulphur,  and  about  50  per  cent. 

■  :  and  when  subjected  to  a  reducing  fusion 

with  lime  as  a  flux.ferro  I  and  can  be 

applied  for  desulpl  irther  quantities  of  metal.     In 

order  to  carry  out  the  operation  successfully 

to  keep  ilo-  I •:> t li  liquid  foi   a  sufficient   time,  either  by  its 

own  orexternall]  applied  heat,  so  thai  the  -lit'  may  separate 

completely.    The  most  convenient  apparatus  for  the  pur- 

erter,  made  up  with  tuyeres  in  the 

.  and  the  operation  should  he  repeated  several  times 

rig,  in  order  to  obtain  a  large  volu 

which   can    then   l»'   easily  removed,  and   to   prom 

lion  bj  the  (lining  action  caused  by  each  newaddition 

The  results  of  IS  trials  al  Hoerde,  made  in  August   and 

September  1890,  showed  that  tin-  sulphur  in  metal  from  the 

a  0*27  per  cent  ami  l  '20  per 

cent,  was  reduced  to  between  0*084   per  cent,  and  0*056 

nt  in  tin-  purified  metal  for  the  converter,  the  charges 

being  from  10  to  11  ton-  each.     The  sulphur  ill  the  finish!  1 

-'.  el  was  0*018  pi  r  .■■  nt.  from  a  metal  originally  containing 

and  0  025  per  cent  from  that  with   1*20 

I       I  he  eft  en  ami  ferro  manganese 

narilj   used  tor  recarburising  blown  metal  i-  some 

what  similar,  b'll  i-  less  advantageous,  a-  being  likely  to 

unduly  increase  ihi  ese  on  the  finished 


PA1  I  \  I  -. 

/  /  Quality,  Pig  Iron, 

jht  Iron,  Cail  Steel,  and  Hough  Steel,     \    Dauber, 
fune  I2j  1890 

Tin  bl  is  hiiilt  with  horizontal  -it-  "i   tuyi 

im  sponding  to  the  zones  '  of  i  n 

iting,   and  of 
ced  n  ith  the  burden 
.'hen  lighting  up,  and   then  as  the  funis 

-   fuel    i-    replaced    bj    gaseous   fuel  — 

■  sted   an  ami  -I,  .mi 

ami   finel)  powdered   ooal,   all   of    which    are    introduced 

ii  proportions  depending  upon 

lo  which   ill-  I  .hi  the  condition 

I  round  tie  of  maturation,"  through 

blown    SO  that    the 

carbon  ma)  •  1 1  of  iron  . 

front  '  ■'  with  a  In  m  down 

mtaining  bul  \    \v. 


This  reaction      2  to  8  per  oent.  of  silicon  spiegel  and  0*05  to  0*1S i  pet 

aluminium  in  the  form  of  a  rich  alloy,      rhis  addition 
-   i,,    deoxidise    the    metal    and    allow-    the    ferro- 

,-hr iiim.  tungsten,  copper,  manganese,  or  tin-  like  whiofa 

may  be  added  subsequently,  to  be  oompletel* 
with  the  metal.     The  proportions  "I    fen-o-chromium,  fee, 
added  are  the  same  a-  those  usual  in  the  manufacture  of 
similar  steels  in  crucibles, — S.  B,  A.  A. 


.1    Hardening   Preparation    I"  II  ■■  I 

II     \.  x .in   Vught,    I 

II. 

I  >\   hoofs  nnil  I-  at  '  oiil    are 

Lint,  pulverised  ami  mixed  with  -. 
-•portions  an 


Improvement*  in   the  Manufactun  of  Nickel.     L.  Mond, 
N'orthwicb.     Eng.  Pat.  12,626,  August  12,  1890.     id. 

Tin-  patent  is  based  on  the  discovery  thai  metallic  nickel 
under  certain  conditions  combines  with  carbon  monoxide  to 
fui in  the  gaseous  product  NiM'ii  L  from  which  the  metal 
.in  be  easily  separated.  The  notion  takes  place  in  the 
presence  of  all  other  bodies,  provided  the  nickel  is  in  a 
finely-divided  metallic  state.  Oxide  of  niekel  obtained 
from  the  ores  is  reduced  to  the  metallic  state  by  heating  it 
with  hydrogen  to  ■   <    ■  or  with  carbon  monoxide  to 

.Mm  .  ded  metal  -"  obtained  i-  allowed  to 

I  aiel  at  alow   temperature— preferably  50'  I         a  current 

-    passed   over   it.     This  gas  may  !"• 

either  pure  or  mixed  with  some  other  gases,  suchai  hydrogen 

ami  nitrogen,  a-  in  product  r  gas,  hut  neitheroxygen  nor  the 

igens  may  be  present    The  carbon  monoxide  combines. 

with    the    niekel    anil    earries  it  oil    as  :i  gas,  which  on  being 

i  i'lto  tul.e-  or  ohambers  suitably  heat.. I.  I.e... 
decomposed  with  the  reproduction  of  metallic  nickel  ami 
carbon  monoxide.  The  besl  temperature  for  this  operation 
i-  between  180  and  250  •  ,  because  belon  this  limit  the 
nickel  i-  not  completely  deposited  ami  above  it  the  metal 
contaminated  with  carbon  owing  to  it-  power  ol 
absorbing  this  element  from  carbon  monoxide  with  the 
i lation  "i  earl. on  dioxide. 

The  gases  can  be  used  over  again  with  advantage,  -i.iee 
confining  them  to  the  one  apparatus  obviates  any  ill  eft 

from  the   poisonous  nature  of  the  "niokcl  earl oxide," 

and  moreovi  i  an*,  of  tin-  compound  escaping  decomposition 
in  one  operation  would  he  saved  iii  the  next.  The  pre- 
liinin.iiy  treatment  of  the  me  I-  a  simple  roasting  if  the 
niekel  i-  combined  with  arsenic  and  sulphur.  If  it  is 
.!  .i-  gilicatc  "i  arsenate,  &c.  the  ore  is  I   into 

a  *.pcise  or  matte  which  i-  then  roasted  t"  oxide. 

i  it  In  r  means  can  be  adopted  for  decomposing  the  niekel 
earl. o ii  oxide  gas,  Buch  a-  mixing  with  it  a  hot  inert  gas  or 
by  passing  it  through  hot  liquids      it   -  aol  m  1 1  isarj  that  it 

I.,-  decomposed    im liately,  since  it   may,  by  means  of  ii 

refriL  paratus,  he  condensed  to  a  liquid  and  bottled. 

t  ir  it  may  be  absorbed  in  benzene,  petroleum,  tar-oils,  ho., 
from  which  solution,  as  well  as  from  the  condensed  liquid, 
niekel  can  at  any  time  be  separated  by  heating  to  the 
-an  temperature.  In  this  waj  the  metal  is  obtained 
free  from  all  impurities,  which  are  left   behind,  and  i-  even 

rated   from  cobalt.      After  a  tune  the  niekel  beco 
less  energetic  in  it-  action  with  carbou  monoxide.     It  i-  only 
uarj   then  to  reheat  it  for  a  little  while  to  350   in  a 
current  of  the  jm-  and  t"  cool  it  down  again,  when  its  energy 

lli.  patentee  uses  an  apparatus  designed  by  himself  and 
previously  patented  (this  Journal,  1888,  833).  Ii  consists 
of  two  cylinders  fixed  one  inside  the  other  with  an  annular 
space  between  them  and  which  turn  round  together.  By 
projections  and  a  helix  the  -..li.l  substance  i-  made  to  travel 
along  this  annular  space  from  one  end  of  the  cylinders  to 
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the  other  while  the  gases  pass  in  the  opposite  direction.  A 
nuuiher  of  such  cylinders  are  connected  together  in  series, 
so  that  by  the  aid  of  transporting  screws  and  elevators  the 
solid  materials  as  well  as  the  gases  can  be  passed  from  one 
to  another  in  succession.  In  one  series  the  reduction  and 
revivifying  is  carried  on  while  in  another  the  formation  of 
the  metallic  gaseous  compound  takes  place.  The  gases  are 
previously  heated  to  the  desired  temperature  in  preference 
to  applying  outside  heat  to  the  cylinders.  The  nickel  is 
deposited  in  tubes  suitably  heated,  of  which  two  sets  are 
employed  so  as  to  enable  the  working  to  be  continuous. 
The  inner  surfaces  of  these  tubes  are  coated  with  graphite 
or  loam  to  prevent  the  metal  adhering,  or  there  are  intro- 
duced thin  metallic  sheets,  bent  so  as  to  fit,  inside  the  tubes, 
on  which  the  nickel  is  deposited  and  from  which  it  can  be 
easily  removed.  "  The  nickel  is  thus  obtained  in  coherent 
bright  metallic  masses  of  great  purity  quite  ready  for  the 
market." — A.  \V. 


Improvements  in  or  connected  with  Apparatus  for  Making 
Steel.  G.  Rodger,  Sheffield.  Eng.  Pat.  12,912,  August 
18,  1890.     6d. 

In  the  open-hearth  process  the  author  divides  the  bed  of 
the  furnace  into  two  or  more  parts  by  partitions  built  across 
it,  and  provides  each  part  with  a  separate  tap-hole  so  that 
separate  baths  of  metal  of  varying  qualities  may  be 
prepared  in  the  one  furnace. — A.  W. 


A  Xcir  Product  or  Compound  for  Preventing  the  Forma- 
tion of  Pores  in  Molten  Metals,  and  the  Manufacture  >f 
the  same.  V.  Burger,  Hamburg,  and  \\.  Maiinheinicr, 
Berlin,  Germany.  Eng.  l\.t.  13,856,  September  3, 
1890.     Id. 

This  product,  which  is  called  "  anti-porous,"  consists  of  a 
mixture  of  100  parts  of  pure  zinc,  2  of  lead,  and  2  of  wax, 
and  is  prepared  by  melting  the  constituents  together. 
When  added  to  molten  metal  (gold  or  silver)  it  is  said  to 
prevent  access  of  air  and  the  consequent  formation  of  pores 
by  forming  a  layer  oh  the  top  of  the  metal.  The  quantity 
used  is  1  part  of  the  mixture  per  1C0  parts  of  silver  or 
i  part  per  100  parts  of  gold.  The  anti-porous  compound  is 
volatilised  to  such  an  extent  that  no  injury  is  done  either 
to  the  colour  or  nature  of  ihe  metal. — H.  K.  T. 


Certain  New  or  Improved  Metallic  Alloys.  F.  W.  Martino, 
Sheffield,  and  F.  K.  Martino,  Birmingham.  Eng,  Pat. 
14,768,  September  18,  1890.  6d. 
These  are  alloys  for  the  manufacture  of  boring  ar.d  cutting 
tools  having  a  hardness  equal  to  that  of  tempered  steel, 
with  the  further  advantage  of  not  losing  their  hardness 
when  heated  by  friction.  The  following  alloy  is  suitable 
for  the  manufacture  of  boring  tools  such  as  drills,  milling- 
cutters,  rhymers,  and  the  like  : — 

Pig  iron 17'-"' 

Ferro-manganese 3*00 

Chromium 1*50 

Tungsten Z>'-~> 

Aluminium 1'25 

Nickel 0-50 

Copper 0"75 

liar  iron 70"50 

lo.i-iiii 

'  The  following  alloy  is  suitable  for  the  manufacture  of 
nail-cutting  blades,  cutting  blades  for  machines,  cutting- 
out  tools,  and  the  like  : — 

l'ig  iron 17 '  -."■ 

Ferro-manganese -1*50 

Cbromium 2'00 

Tungsten 7'50 

Al'iminium -'<"' 

Nickel 075 

Copper  l'OO 

Bar  iron  (Swedish) 65'00 

100-00 


In  making  these  alloys  the  pig-iron,  ferro-manganese, 
chromium,  and  tungsten  are  melted  together  in  graphite 
crucibles  under  stick  charcoal  and  calcined  borax,  the 
tungsten  and  pig  iron  being  preferably  melted  first.  The 
alloy  so  produced  is  then  remelted  in  clay  crucibles  together 
with  the  bar  iron ;  and  the  nickel,  copper,  and  aluminium 
are  then  added.  The  metal  is  this  time  covered  with 
stick  charcoal  only.  The  above  alloys  are  cast  in  sand 
moulds.— H.  K.  T. 


A  Process  for  the  Recovery  of  the  Tin  and  the  Iron  from 
II  aste  Pieces  or  Clippings  of  Tinned  Sheet  or  other 
Iron  or  Steel.  C.  L.  C.  Bertou,  Paris,  P'rance.  Eng. 
Pat.  15,174,  September  25,  1890.     6d. 

A  claim  is  here  made  for  treating  waste  tin-plnte  with 
hydrochloric  acid  and  a  solution  of  potassium  chlorate  or 
sodium  nitrate,  under  conditions  alleged  to  be  particularly 
favourable  to  the  dissolution  of  the  tin  alone.  The  materials 
are  used  in  the  proportions  indicated  by  the  equations — 

4  Sn  +  14  HC1  +  NaN03  =  4  (SnCl2,  HC1)  +  3  H„Q  + 
NaCl  +  NH4Cl 

3  Su  +  9HCl  +  KC103  =  3  (SnCU,  HCl)  +  KCl  +  3  H.,0 

with  the  exception  that  hydrochloric  acid  is  added  in  slight 
excess. 

The  nitrate  or  chlorate  required  for  dissolving  the  tin 
From  a  ton  of  scrap  is  first  dissolved  in  about  110  to 
220  gallons  of  water,  the  hydrochloric  acid  added,  the 
solution  heated  to  a  temperature  between  30°  and  50°  C, 
according  to  the  concentration  of  the  liquids,  and  a  first 
batch  of  waste  introduced.  It  is  essential  not  to  heat  the 
liquids  at  first  above  the  temperatures  given,  and  not  to  use 
an  excess  of  reagents.  When  the  first  batch  of  waste  is 
completely  stripped,  the  residual  iron  is  removed,  more 
waste  introduced  and  treated  at  a  higher  temperature. 
The  metallic  tin  is  separated  from  the  liquors  either  by 
electrolysis  or  preferably  by  fractional  precipitation  with 
sodium  or  calcium  carbonate,  the  oxide  of  tin  being 
precipitated  before  any  iron,  zinc,  lead,  or  copper  in  solution. 

— S.  B.  A.  A. 

Improvements  in  Machinery  for  Centrifugally  Treating 
Particles  of  Metallic  or  Mineral-hearing  Substances  of 
different  Degrees  of  Specific  Gravity.  O.  B.  Peek, 
Chicago,  U.S.A.     Eng.  Pat.  673,  January  13,  1891.     Sd. 

The  object  of  this  invention  is  to  provide  machinery  in 
which  the  speed  of  the  revolving  vessel  receiving  the  sub- 
stance to  be  acted  upon  may  be  gradually  decreased  from  a 
high  to  a  diminished  rate  of  rotation  from  the  commence- 
ment to  the  end  of  the  operation.  This  is  effected  by  the 
use  of  tapered  pulleys,  spur  wheels,  and  other  contrivances 
acting  upon  the  governor  of  the  engine,  the  whole  being 
automatically  regulated,  the  result  being  that  the  heavier 
and  more  valuable  particles  of  the  material  have  been  per- 
mitted to  gradually  accumulate  in  the  receiving  vessel 
instead  of  being  thrown  off  and  lost,  as  would  be  the  case 
were  the  vessel  rotated  at  one  uniform  rate  of  speed.  For 
details  of  construction  the  two  drawings  accompanying  the 
specification  must  be  consulted.  (See  also  Eng.  Pats. 
15,343.  15,348,  and  15,349  of  1890;  this  Journal,  1891, 
552—553.)  — E.  S. 

Improvements  in  Mills  or  Machines  for  Grinding  or 
Amalgamating  Gold,  Silvei\  and  other  Ores  or  Hard 
Substances.  G.  Eraser,  Auckland,  New  Zealand.  Eng. 
Pat.  2037,  February  4,  1891.     Sd. 

This  invention  consists  of  an  amalgamating  pan  in  which 
the  upper  outer  edge  of  the  muller  carries  a  removable  shoe 
or  ring  on  which  a  series  of  rollers  are  so  mounted  that  they 
can  revolve  and  grind  against  the  muller,  against  one  another, 
and  against  a  wearing  ring  interposed  between  the  muller 
and  the .  lower  sides  of  the  mill  bottom.  The  mill  bottom 
slants  outwards  and  downwards  and  at  the  lowest  point 
communicates  with  a  syphon  pipe  through  which  mercury  is 
charged  and  amalgam  withdrawn.  Bound  the  central  axis 
above  the  level  of  the  muller  there  is  an  arrangement 
consisting  of  an  inner  vertical  frame  and  an  outer  frame  in 
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^l>ich  the  overflow 

iway.    < in  commencing  work 

ill  i-  Iialf  filled  with  water,  mercury  introduced,  the 

M1„ll,.r  fn  mi  the  bottom,  rotated 

aid  the  ore  previously 

,--  through  »  half-inch  mesh  fed  in.    The 

Iving  mullet  -•  '-  the  roller-  in 

.  nt  grinding  action;  it 

farther  i  gue  which 

tre  of  the  mill  and  into  the  overflow, 
fn.iii  the  beavii  r  particle*  which  are  driven  to  the  periphery 
and  there  1  —8.  B.  A.  A. 

/  and  Apparatus  for  Alloying    ' 

\v.   A.    Baldwin,   New   York,   U.S.A.     Eng.  Put.  -IG95, 
id. 
Tin    a]  insists  of  a  furnace  of  the  reverberatory 

ride  "i  the  bed  of  which  i-  a  charging 

and   "ii   tl ther  an  apertni  ted  with  a  hopper. 

rdten  metal,  such  aa   steel,  is  either 

run  in  from  a  cupola  furnace  by  meant  of  an  inclined  trough, 

i.i  i-  ladled  in,  while   through  the  latter  i-  introduced  the 

mixtur  Cc.  of  the  metal  to  be  alloyed  with  the 

ling  aluminium  steel  this  mixture  consists 

-. .  -alt.  and  charcoal.    The  slag  is  run  off  through  a 

the  side  wall  and  the  alloy  i-  tapped  by  means  of 

another  bole  under  tlii-  one  leading  from  neat  the  • 

bed.    These  long  holes  or  pipes  are  provided 
with  doors  on  the  outside  of  the  fornai         I  is  also 

Imili  in  the  roof,  imtni  diately  over  the  bed,  a  small  stack  or 
np-take  with  :i   damper  which  i-  used  for  the  pur] 
drawing  of!  the  objectionable  fumes  when  necessary  . — A.  W. 


Improvemenli  in  (he  Treatment  of  Steel.     W.  B.  Middleton, 
tci    I    S.A.     Eng.  Pal  rch  17,  1891.    id. 

This  inventi onsists  in   impregnating  Bessemei  or  other 

with   Bilica,   suii  ia,   or  other 

silicates,     The  steel   is   preferably  dipped  into  a  bath  ol   :i 

ioda  containing  as  1  i 1 1 1«- 

soda   a-  possible,  heated  and  rolled  or  hammered.     Ii  is 
i  that  thia  treatment  not  onlj  prevents  the  steel  from 
rating  in  quality  during  the  reheating,  but  also 
ill  rable  improvement,  low-grade   Bessemei  Btccl,  for 

example,  being  converted  bj  tin  operation  into  tool  Bteel. 

The  i ■  --  may  be  applied  with  great  advanl 

"i  wa  S   I!    \.  A. 


/  '■   in  the  Art  of  Soldering  Aluminium.     Y.J, 

ind  II     \    Vndi  rson,  Waterbury,  I    S  A      I 
Id, 

es  ol   aluminium   may  be 
red  to  each  other,  and  toother   metallic 
silvei   chloride  aa  a  flux   in  conjunction 
« iili  a  !■  i 

both  of  which  are  aluminium, 
■   the   n  lativt    position   required  in  thi 

liloi  ide   spi  •  in-  line 

-.1.1.  i  in.  Iti.l  on  with  a  blowpipe  or  other 

thus  .  sail)  and   rapidly   obtained, 

and    i-  i   and    perfectly    sound   on    setting,   and 

s   r.    \.  a. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Determination  of  Rhodium,  Mercury,  and  Gold  l»j  Electro- 
lysis, B.  I'.  Smith,  .1.  Anal,  and  AppL  Chem.  lsc.u.  5, 
200—201. 

See  under  XXIII.,  imyt  798. 


Improved  A  Manufacture  o)  Lead 

Kotherham.     Prom  N.  K    ' 
Denver,    I  t.    Pat   '.tl  13,   July    I, 

Tuts   i«  an   improvi  mi  Dl    ou   thi  bed   in 

-   from  a  \,  --.  1   in 

which  ii   i Itcd,  tin  .   tin    end  ol    which  ia 

.-!..«.  .1  bi  a  plug.  traterj  owing 

to  small  moves  being   Sled   in  the  edge  of   the  aperture. 
The  lead  issues  through  thest  -.,  water. 

the  plug. 
— II.  K.T. 


/        Manufacture  of  "  Alumina-Carbon"   {Used  in   the 

Preparation    of'  Aluminium    and   Aluminium    Chloridt). 

E.  Wolfbauer.  Chem.  Zeit  1891,  15,  B46-  847. 
Tin  author  recommend-  tin-  following  process  for  the 
preparation  of  the  intimate  mixture  of  carbon  and  alumina 
used  in  the  manufacture  of  aluminium  and  aluminium 
chloride.  Aluminium  sulphate  is  dissolved  in  one-third  of 
it-  weight  of  water,  and   the  solution  is  mixed  at  100  <'. 

with  finely-powdered  w I  charcoal   (in  quantity  equal  to 

one-third  of  the  weight  of  the  sulphate).  The  mixture  i- 
Btirred  until  it  fi.nn-  a  thick  paste,  which  i-  dried  at  '."  i  .. 
and  subsequently  ignited  toa  cherry-red  heal  in  a  retort, 
air  being  excluded.  The  Bulphurous  acid  which  is  given  ofl 
d  by  means  of  pipes  into  heaps  of  moist  clay,  kaolin, 
bauxite,  or  other  aluminous  material,  where  it  i-  absorbed. 

After    -.mi.-    week-    or     lUOlltllS     tin-     a  I U  III  i  II  i  II  111     suljilcito 

formed  may  be  extracted  by  means  of  water  and  used  for 
the  preparation  of  further  quantities  of  "alumina-carbon." 
If  tin-  ••  alumina-carbon  "  l.e  intended  for  the  manufacture 
of  aluminium  bj  electrical  mean-,  it  is  well  to  add  more 
carbon  and  to  mould  the  mixture  into  roda  prior  to  ignition. 
I-  possess  a  considerable  electrical  resistance,  which 
1 1 1 :  i  %  be  regulated  toa  nictj  by  varying  the  percent 
carbon  and  the  dimensions  of  the  rods. — H.  T.  P. 


PATKN  rs. 


Process  for  Effecting  Electrolytic  Deposit  with  Aluminium. 
S.  Wohle,  London      Eng.  Pat  9257,  June  M,  I89a     id. 

Two  solutions  are  prepared.  Solution  A. — '2  kilo-,  of 
ammonia  alum  in  in  kilo-,  of  water.  Solution  H. — 9 kilos,  of 
pearlaah,  8  or  10  l'iuis.  of  ammonium  carbonate,  10  kilo-. 

of  water.       The  solutions  are  mixed  and  the  precipitate  which 

form-  washed,  The  precipitate  is  then  boiled  for  half  an 
hour  with  a  second  solution  ol  alum  to  which  has  been 
added  potassium  cyanide  (4  kilo-,  of  alum,  'J  kilos,  of 
potassium  cyanide,  and  lo  kilo-,  of  water).  20  kilo-,  of 
water  and  'j  kilo-.  ..i  potassium  cyanide  aw  next  added, 
and  the  whole  boiled  for  a  quarter  ol  an  hour  longer.  The 
filtered  solution  is  electrolysed  preferably  al  B0  to  120  !•'. 
—  with  aluminium  anodes.  If  the  deposit  be  dull  the  article 
-lh.nl. I  l.e  dipped  into  caustic  soda.  The  bath  sometimes 
works  h  Iter  when  allowed  to  stand  some  daya  before 
filtering,  and  when  ip  has  been  placed 

in  it  during  the  1. oiling  processes. 


Improvements  in  the  Manufacture  or  Production  of  Zinc 

from    Oxidised   Ores  of  Zinc.    T.    Parker   and     V  I- 

Robinson,  Wolverhampton.     Eng.  Pat.  12,432,  August  8, 

1890.     Id. 

This   is  a    pi  the  utilisation  of  the  heat   of  the 

eleetrie  arc  for  the   reduction  of  sine  ores.     The  ore.  if  a 

sulphide  oi   carl it.-,  i-  lir-t  roasted  and  i-  then  mixed 

with   sufficient  carbon  in  the  form  of  charcoal,  coke,  pitch, 

or  tar  to  effect   it-   reduction  and   give   a   proper  <' 

conduction.     When   pitch   or   tar   is   used   the   mixture  if. 

submitted  to  a  preliminary   coking  In  fore  being  placed  ia 

trie  Furnace.    The  furnace  is  similar  to  that  desc  ibed 

in  Kog.  Pat  17,060  insists  of  ft  rectangular 

chamber  in  which  the  reduction  is  effected,  the  sine  vapours 

oxide  passing  oil  bj  n  pipe  al  the  bottom  or 

II.  K.   I 
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Improvements  in  the  Manufacture  of  Sodium  and  Potas- 
sium. H.  V.  Castner,  London.  Eng.  Pat.  13,356, 
August  25,  1890.     Sd. 

Fused  caustic  soda  or  potash  at  as  low  a  temperature  as 
possible  is  decomposed  by  an  electric  current.  When  the 
temperature  is  high  the  power  of  the  bath  to  absorb  both 
the  metal  and  oxygen  becomes  very  great,  and  practi- 
cally no  decomposition  takes  place.  The  material  there- 
fore should  not  be  heated  to  a  temperature  higher  than  20° 
above  its  melting  point,  and  at  the  same  time  facilities 
should  be  given  for  the  rapid  separation  of  the  liberated 
metal  from  the  bath.  The  apparatus  consists  of  an  iron 
vessel  A,  mounted  in  brickwork  R,  in  which  the  caustic 
soda  is  melted  by  heat  supplied  by  means  of  the  gas  burner 
G.  The  vessel  is  provided  by  one  or  more  base  pipes  or 
extensions  B,  adapted  to  receive  the   negative  electrode  H 


■P  S  .jjg. 


Apparatus  for  thk  Production  or  Sodium  and 
Potassium. 

which  is  made  of  metal,  the  space K  being  rilled  with  molten 
caustic,  which  becomes  set  and  seals  H  iu  position.  Abo  re 
this  electrode  is  suspended  a  tubular  iron  receptacle  C, 
provided  with  a  lid  X  and  with  a  cylindrical  piece  of  iron 
wire,  gauze  M  attached  to  its  lower  end.  This  gauze 
surrounds  H  and  rests  between  it  and  F,  the  positive 
electrode.  P  is  an  opening  for  the  escape  of  gas  and  for  the 
insertion  of  a  thermometer,  ami  S  is  an  asbestos  or  other 
insulating  medium.  The  current  is  supplied  through  I 
and  L. 

The  size  of  the  electrodes  and  their  distance  apart  should 
be  in  proportion  to  the  quantity  of  current.  If  they  be 
larger  than  necessary  the  elements  will  be  subjected  tn  a 
greater  chance  of  being  absorbed  by  the  bath  and  recombin- 
mg  with  a  consequent  waste  of  electrical  energy.  On  the 
other  hand,  if  they  are  too  small  the  resistance  will  increase 
and  the  bath  become  overheated  just  at  that  part  where  an 
elevated  temperature  is  most  objectionable.  When  the 
decomposition  takes  place  the  liberated  metal  rises  and 
floats  on  the  surface  of  the  caustic  in  C,  whence  it  is 
removed  by  a  finely-perforated  spoon  which  allows  the 
caustic  to  drain  through  while  retaining  the  metal.  Fresh 
caustic  is  added  to  the  bath  from  time  to  time  so  that  the 
process  may  be  worked  continuously. — A.  W. 


A  New  or  Improved  Solution  or  Composition  for  Charging 
Electric  Batteries.  A.  Clark,  Leeds.  Eng.  Pat.  3799, 
March  3,  1891.     4(/. 

For  a  battery,  say  of  10  volts,  the  iuventor  uses  sulphuric 
acid  1  part  to  6  of  water,  potassium  bichromate  "  powdered 
to  saturation,"  10  per  cent.,  ferrous  sulphate,  10  per  cent., 
sodium  chloride  varying  from  25  to  50  per  cent,  and 
upwards,  to  which  is  added  chromic  acid  or  copper  sulphate, 
in  the  proportion  of  from  5  to  15  per  cent,  according  to 
strength  of  current  required.  By  increasing  or  decreasing 
the  quautity  or  proportion  of  the  ingredients  the  power  or 
efficiency  of  the  battery  can  be  regulated. — E.  T. 


XII.-FATS,   OILS,   AND  SOAP 
MANUFACTURE. 

On  the  Acidity  of  carious  Fats  and  Lubricants. 
R.  Kissling.     Chem.  Zeit.  15,  789. 

Thk  results  of  determinations  of  free  fatty  acid  in  52 
different  commercial  samples  of  oils  and  fats  are  given  in 
terms  of  the  equivalent  percentage  of  monohydrated  sul- 
phuric acid.  20  samples  of  pure  mineral  oils  contained 
traces  not  exceeding  0-015  percent.  As  the  quantities  in 
the  other  samples  varied  considerably  they  are  given  below. 

Free  Fattv  Acid 
Cnlc.  as  H2SO,. 
Mineral  oils  mixed  with  fats  :— 

Russian  spindle  oil 0*035 

Valve-line  cylinder  oil 0"060 

Do.  do.  0-100 

Filtered  American  cylinder  oil 0*t>58 

Do.  do irnst 

Do.  do 0*095 

Do.  do 0*315 

Vegetable  oils:— 

Oliveoil  (fresh)  1*800 

Do.      (old) 1-305 

Ilaw  colza  oil iflTs 

Do 0*200 

Do 0-S30 

Refined  colza  oil 0*525 

Linseed  oil 0'710 

Cotton-seed  oil 1*070 

ltefined  rosin  oil 0*210 

Animal  fats  :— 

Tallow 1*062 

Do ii*255 

Do 0*220 

Do 0U50 

Do 0*552 

Do 0*180 

Hone  oil 0*445 

Ncats-footoil  :  — 

Pure  white 0*940 

White 1*915 

Extra l  '.on 

Prime 3*630 

No.  1  5*7so 

Prime  laid  nil 0*820 

Do rsso 

Estra 2*010 

No.  1 *'000 

— G.  H.  B. 


A  New  Method  for  the  Valuation  of  Lubricating  Oils. 
J.  Lew.     Dingl.  Polyt.  J.  1891,  280,  1G — 19  and  40—44. 

One  of  the  most,  important  tests  generally  employed  for 
determining  the  lubricating  quality  of  oils  is  the  viscosity 
test,  for  which  several  apparatus  (notably  that  by  Engler) 
have  been  introduced  during  the  last  few  years.  The  author 
points  out  that  although  some  viscosimeters  give  satisfactory 
results  in  regard  to  the  relative  viscosity  of  a  material,  thej- 
do  not  determine  the  absolute  lubricating  capacity.  For 
this  latter  a  determination  of  the  internal  frictional  resistance 
becomes  necessary.  The  internal  friction  of  the  lubricating 
material  itself  and  the  external  friction  of  the  liquid  with 
solid  bodies  are  the  physical  properties  which  influence  the 
frictional  resistance  of  solid  bodies  with  their  lubricants. 
According  to  the  author,  not  sufficient  attention  has  hitherto 
been  paid  to  the  fact  that  the  internal  and  external  frictional 
resistances  are  different  and  vary  in  different  oils  and  at 
different  temperatures.  He  deduces  formula*  and  describes 
a  method  bv  which  these  coefficients  may  be  determined 
and  used  with  great  advantage  in  the  valuation  of  oils  for 
their  lubricating  properties.  The  author  further  gives  tables 
showing  the  coefficients  of  internal  friction  of  different  oils 
at  ordinary  temperatures,  and  the  changes  which  oils  undergo 
in  regard  to  these  factors  with  varying  temperatures.     The 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRf.        [Sept. 80. 1891. 


method  •  ■'  calculating,  the  formula!,  the  apparatus  for  deter- 
mining the  internal  friction,  Sic  cannot  be  adequately  under- 
stood  without  the  reproduction  of  the  entire  paper. 

— K.  B.  M. 


On  Ihi  Quality  oj  ■  arioiu  Lards.    C.  Bnglerand  G.  Bupp. 
I  hem.  1891,  389-391. 

under  Will  .  pagi  i  B01— 808. 


Somi  Experiment!  »><  thi  Changes  in  Weight  which  Fatty 
undergo  <•»  Exposure  to  Air.     B.  Kis-lin.:.     Zeits. 

\h  i. of.it,  iii  his  boos  "Die  Chemie    der  austrocknendcn 
ilt-  1i.mii  all  former  literature  rel 

-   publication  of  tlii-  1 k  the 

followiof!  are  the  mosl  important  discoveries  on  the  matter: 
ii.  Kir. linn-  (Ber.  21,  101)  discovery  of  Bome  micro- 
organisms in  poppy  oil;  O.  Bach  (Chem.  Z.  it.  13,  905— 
906;  see  also  this  Journal,  1889,  990)  uses  the  gumming 
property  ol  oils  for  testing  machine-lubricating 
heatingthe  "il  with  gen  in  a  sealed  tube  in  an  air- 

bath   I'm    10   boars   and    noting    the   amount    of 

-l     Tatloch  (Zeits  f.  angew.  Chem.  1890,559;  this 
Journal,  1890,  874)  finds  that  Borne  fatty  acids,  when  heated 
I .,-,  .1  t.i  air.  lose  wi  ight,  whilst  others  lir-t  gain  then 
lose  in   weight,   and   bi  -  thai   volatile  oxidation 

products  are  formed.  Bitscrl  (Chem.  Zeit.  14,  1509) 
finds  that  rancidity  in  pure  lard  i-  not  caused  by  bacti 
robic  and  anaerobic  bacterii  die  when  inooula 
in  pur.-  fat,  the  latter  preserving  its  freshness  and 
mil  showing  acidity  when  protected  from  light  and  air; 
nor  i-  rancidity  the  effccl  of  ferments,  since  sterilised 
fat   which    bad   been  heated  to  140°  C.  for  several  hours 

imc  rancid  in  a  closed   vessel    undei    tin-   influence  of 
air  and  light.     Rancidity  is  Ihe  result  of  oxidation  under 

tla mbined  influence  of  air  ami  light  ;  the  presence  of 

water  is  not  necessary.     K   Hazura  has  also  published  some 
inten  Its  on  drying  oils  (Ziits.  f.  angew.  Chem. 

J,  812  and   155;  this  Journal,  1888,  219  and  681 ;   It 

Willi  a  view  u>  determine  definitively  whether  the  ab 
sorption  of  oxygen  by  drying  oib  is  due  to  the  pri 
micro-organisms,  the  author  has  studied  the  oxidation  "I 
I-..I  boiled  linseed  oil.  The  oil,  whether  sterilised  bj 
heating  t"  120  Cor  bj  treatment  with  chemicals  sucb  a- 
phenol,  was  found  t<.  absorb  oxygen  from  airwhich  had 
been  entirely  deprived  of  carbonic  acid  and  water.  The 
auth  from  tlii-  thai  tin-  absorption  ol  oxygen 

by   dry  ing   oili  cmical    reaction,  in    n 

bacti  i  I  i  in.  nt-  have  no  p 

liiuolir  in  determine  the  quantity  of  oxygen   taken  up 
iimli  i  varying  conditions  and  by  different  oils,  the  following 
in. m~  wi  re  made  ; — 

oiled  linseed  oil  sed   to  the  air 

in  diffen  at  n  sscla  foi  10  day 

I  •  nt. 

In  an  :t'l" 

In  a  h  

iit  would  have  been  quite   prop. 
lull  i  the  facility  for  the  •  I 

nf   :it,  being  di  n  the  nhapc  of   the  vi 

l  r.  .in    liflit    for 

10  days  ga  -lit 

Tablet  I  .  II  .  and    III.  show  £""•  «  weigh!  of 

different  oils,   10  irtiu-.  of  which,  with  a  i  ..i 

I  .in  ,  «,  o-  exposed  t"  the  air  for  10  and  mori 
at  ordiuary  lemperature, 


Tabu    I. 


]     Olive  oil ±  u-0 

■J     Crude  rap.-  oil 

3     Kcfim-il  rape  oil ±  0*0 

i     Refined  mat's  root  oil 

5    Cotton  oil i  ir.-.i.-i 

e     '  rud  i +  l'iso 

7     Ii.  i  ■  oil 

s     Triolein ±  »*o 

9     I;,  fined  rosin  oil -  0*898 


"100 

-ll'll 


All  the  oils  lost  in  weight  when  tirst  exposed  to  air,  with 
exception  of  No.  9;  however,  they  gained  in  weight,  after 
one  or  more  'lavs'  exposure.  No.  II.  table  shows  now,  after 
a  time,  the  gain  in  weight  becomes  proportional  to  time  of 
exposure  until  a  skin  is  formed  on  the  surface  whieh 
interferes  with  further  oxidation. 


Tablb  II. 

..1 

Days. 

i                n  Weight  ol  100  Paris  1 Day. 

nOil. 

i          I  Oil, 

i  Oil. 

1 

-  ,. 

-   I                                  -  iifO 

■> 

.  010 

-    0*010                                     4     ■ 

3 

■    O'OIS 

±  (1-000                              1  HI 

4 

.    0*025 

"37 

S 

+    0*010 

+  o-iiu 

•   n- 11 

skin  beginning 

tu  form. 

C 

i 

+  0*140 

0*41 

7 

-    a  170 

11 

s 

0    IMll 

'ISO 

.    , 

D 

+  0*090 

+  0*190 

•1    0*88 

in 

.   ,. 

1    .1 

Bkim 

11 

+  0*210 

+   015 

IS 

+  ii 

+   l|-(l.-. 

19 

090 

+  U-210 

i.  nl 

li 

1    0 

0  901 

IS 

.... 

U 

..-  no 



17 

t  0*220                            

is 

■    0 

19 

+  a 

.... 

;n 

.... 

+  n--J7" 

.... 

21 

.... 

.... 

i-s 

+  0*810 

.... 

•    ii- -jio 

M 

"    B10 

.... 

+  0*190 

.... 
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Table  II — continued. 


Gain  (+)  and  Loss  (-)  in  "Weigh)  of  100  Parts  in  One  Day. 


Crude  Linseed  Oil.    Boiled  Linseed  Oil. 


+  0'15U 

+   0'130 

+  0*090 

+  0'050 

E 

+  0-030 

^ 

+  0-035 

+  o-oio 

*c 

•J 

eg 

±  n-ooo 

a 

±   II- i 

f» 

+   ll-lllil 

+  0*020 

4-   0-010, 

+   II -111 -2 

Complete  skin. 

SHnpartlyreraoved 

+  0-090 

+  11-110 

+  0-040 

New  skin. 

Table  III. 


Changes  in  Weight  of 

Inn  parts  after 

Exposure  t<>  Air  for     '„         , 
^  Remarks 


2  Days.'22  Days.  12  Days, 

I 


Crude  rape  oil.  fresli +0'12 

Boiled  linseed  .>il +0*26 

BeHned  rape  oil  -0*13 

Crude  rape  oil,  old -0-H 

Refined  rape  oil,  old -ii'ln 

Crude  rape  oil,  very  old —0*02 

Beef  tallow -0-oi 

Crude  linseed  oil 

German  halfref.  neat's  foot  oil  -0-23 

Cotton  oil.  old -0-52 

American  ref.  neat's  foot  oil  . .  -0*08 

American  ref,  lard  oil -O'OS 

i  Hive  "il -0']5 

ti  nnan  crude  neat's  foot  oil..  —0-07 

American  crude  lard  oil  —  0--J1 

Russian  min.  machine  oil —0*83 

Triolein  (techn.)  -0'5". 

Refined  rosin  oil —6*00 


l-i's 

•• 

Moderate 
!    skin. 

4  0*97 

Strong 

skin. 

+  0-57 

Moderate 
skin. 

+  II-.-,.-, 

Do. 

+  0-51 

•  • 

Do. 

+  0-12 

Do. 

+  ll  31 

Do. 

+  0-l!i 

Strong 

skin. 

+  irue: 

Moderate 
skin. 

-0-15 

0*96 

Strong 
skin. 

-0'  in 

-0-27 

Moderate 
skin. 

-0'5(i 

-1-57 

Do. 

-0-77 

Slight 
skin. 

-1-10 

-1-66 

No  skin. 

-1-41 

Do. 

-2-110 

Do. 

-3-31 

Do. 

(  A  ery 

-ir-2'i 

<   strong 

(.skin. 


Front  the  following  figures  it  is  evident  that  when  oils  ate 
exposed  to  air  at  higher  temperatures  the  gain  or  loss  in 
weight  is  different  from  that  at  ordinary  temperature. 


Gain  or  loss  of  crude  linseed  oil — 

Per  Cent. 

After  heating  to  100°  C.  for  6  hours -  O'lSS 

After  heating  to  100'  C.  for  12  hours +  0*162 

After  heating  to  100°  C.  for  18  hours +  0'096 

After  further  standing  for  3  days  in  targe  desiccator  ..  +  0"090 
After  further  standing  for  10  days  in  the  air  and  in 

darkness  +  o-St55 

After  further  heating  to  loir  C.  for  6  hours  -  0-731 

After  further  standing  for  8  days  in  the  air  and  light .  +  0-S30 

After  further  heating  to  100°  C.  for  6  hours -  0-517 

ie. 

This  table   fmther  proves   the  volatility  of  the  oxidation 
products. — K.  E.  M. 


XIII.-PAINTS,  PIOMENTS,  VAENISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Filtration    of   Shellac    Solutions.      E.   Kressel.      Chem 
Zeit.  Rep.  1891,15,  HO. 

W  hen  commercial  shellac  is  dissolved  in  alcohol  several 
parts  percent,  of  insoluble  bodies  (wax,  &c.)  are  left  behind, 
winch  must  be  separated  from  the  solution  in  order  to 
prepare  pure  spirit-shellac.  To  effect  this  separation  the 
turbid  solution  is  placed  iu  cisterns  and  a  small  quantity  of 
carbonate  of  lead  added.  After  standing  10—14  days" the 
insoluble  products  are  precipitated  and  the  clear  shellac 
solution  can  be  drawn  off.  The  precipitate,  if  made  in 
siitlicientlv  large  quantities,  can  be  employed  in  the  manu- 
facture of  oil  paints. — C.  A.  K. 


PATENTS. 

Improvements  in  or  Relating  to  Varnishes  or  other 
( 'oatings.  .1.  S.  Fairfax,  Loudon.  From  F.  Crane,  New 
Jersey.  I.  S.  A.    Eug.  Pat.  12,6s4,  August  1:!,  1890.     6</. 

•'  AN    excellent    varnish   film   especially  suited  for  outdoor 

work  exposed  to  salt  water  "  is  composed  as  follows  : — 
Atuyl   acetate,   50  galls.;  spirits  of  turpentine,  25  galls. ; 

methyl  alcohol,  25  galls. ;  pyroxylin,  37i  lb. ;  shellac,  37> lb. 

— E.  G.  6. 


An  Improved  Elastic  Cement  for  Fixing  Cycle  and  other 
Tyres.  W.  Sheppard,  Chesterfield,  and  E.  Simpson, 
Mansfield.     Eng.  Pat.  13,392,  August  20,  1890.     4</. 

Tins  cement    consists  of  tallow   4   parts,   resin  I  parts   and 
glue  1  part.— F.  G.  C. 


A    Process  for   Bleaching    Ground    Cork.      F.    Walton, 

London.  Eng.  Pat.  1-1,829,  September  19,  1890.  id. 
The  ground  cork  used  in  the  manufacture  of  linoleum,  &c, 
is,  according  to  this  invention,  bleached  as  follows:— A 
bath  is  prepared  of  dilute  nitric  acid  (5  to  10  per  cent.)  and 
heated  to  boiling.  Whilst  boiling,  the  ground  cork  is  intro- 
duced in  successive  small  quantities  and  the  bath  well 
agitated.  The  cork,  on  the  expulsion  of  air  from  it,  sinks 
in  the  bath,  but  after  a  time  rises,  whereupon  a  little  cold 
water  is  added,  which  causes  the  cork  to  sink  again. 
The  boiling  is  then  resumed  and  continued  for  half  an 
hour,  at  the  end  of  which  time  the  bath  is  allowed  to 
cool,  the  liquid  strained  off  the  mass  of  cork,  and  the 
latter  washed  with  water.  The  washed  cork  is  next 
treated  with  bleaching  powder  and  sulphuric  acid  "  iu  the 
same  manner  as  for  the  bleaching  of  paper  pulp,"  and,  after 
again  straining  and  washing,  is  pressed  and  dried. — E.  B. 
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I     Vat   ot    Improved  Method  oj   Cleaning,    Treating,  ur 
Preparing  Km       I  tht    Market      3.   C.    Firth, 

Auckland,  New  Zealand.     Eng.  Pat  17,009,«  I  tetober  24, 
Amended  April  25,  1891.     Id. 
I  in  pii .-.  -  ..f  Kauri  nun  are  preparedand  treated  by  being 
submitted,  tir-ilv,  to  the  action  of  bristles  of  steel  orother 
suitable  material,  mounted  on  discs  or  cylinders,  to  which  a 
.hir.  or  other  motion  is   imparted,  and, 
illy,  to  friction  against  revolving  felt-covered  d 
-  l  b<  •  laim  is  unaffected  by  tin-  emendation,  which  con- 
sists in  adding  that  the  bristles  of  the  abrading  tools  may  l« 
made  ol  "  other  suitabh  material"  besides  Bteel.     E.  G.  C. 


Improvements  in  il"  Preservation  of  Wood  and  Iron 
Imbedded  oi  Buried  in  the  Earth.  B.  A  Chescbrough, 
New  Vork,  1  S.A      Eng.  Pat.  6389,  April  14,  1891.      Id. 

This  inventor  dips  the  w I  or  iron  in  melted  ozokerite,  the 

coating  of  which  i-  -t;it.-.|  to  have  been  proved,  by  actual 
tests  and  experiments,  to  be  absolutely  proof  against  mois 
Hue,  alkaline  and  acid  solutions,  the  attacks  ol  insects  and 

worm-,  \c. —  E    I .    ' 


XIV.-TANNING,  LEATHER.  GLUE.  AND 
SIZE. 

PATENTS. 

/  ■mint.',  in  ilu  Treatment  of  Skins  ami  Hides  for 

the    Preparation    •■/'   Leather.      II.   Belcher,  Wantage. 

Eng.  Pat.  l  1,943,  September  22,  1890.     Id. 

This  invention  i-  for  preparing  bides  and  ^kin-  for  tanning 

In  immersing  them  in  dilute  sulphuric  acid.    The  strength 

of  the  acid  solution  used  will  depend  on  the  character  of  the 

hides,  Inn    the    ordinary    proportion    is    J   Up.  of    acid    to 

ons  ol   water.     The  inventor  states  that  the  dilute 

removes  the  animal    matters   and  the  lime  used  for 

unhairing  which  resist  the  action  of  the  tanning  process 

—II.  II. 

Improvements  in  Apparatus  for  Treating  or  Preparing 
Leather.  A.  A.  Hunting,  Salem,  U.S.A.  Eng.  Pat.  7734, 
M..i  ...  1891.     lid. 

Tins  invention  relates  i<»  a  machine  hj  which  partially- 
tanned  Icathci  ma  nt  to  its 
strength, and  compressed  at  the  same  time  to  make  the  fibre 
thai  when  "split,"  a  side  "I  leather  having  ;i 
substantially  uniform  thickness  and  densitj  is  obtained, 
which  "plumps"  uniformly  'luring  the  subsequent  com- 
pl<  tioi  i                                      i 

lid  would    be   unintelligible  without    the 
ipanj ing  drawing*      B   II 


An  Improrril  Embossed  Composition  Fabric.     \    VI 

■  i,t:i~..t.  Leather  i  ompanj .  Passaic, 
U.S.A.     1  Ed 

i  ibrie    consists    ol    four    thicknesses,  the 

ii  -  Jj  woven  cloth. 
i  i  "M  loth  i»  spread  .i  thick   layer  i 

composition,     ["hit  be  anj  well 

ithei  "r  un- 
it .1  indin  ruhbi  r,  gull  similar  substance, 
and  i-  spread  in  nuiti  -  while  in  a 
itb.     I  pon  the  sui  i  >■  •    "t  the  gum 
composition  u  spread  a  cloth   wl 

.  losclj   woven    than  the   foiindal -cloth. 

I  pon  tin ml  cloth  is  spri  of  gum 

composition  which  bides  thi 

i»  next  embossed   bj  mi  and  bas  the 

appeal  innol  be 

hod  "Hi  of  shape.     D.  II. 


XV.-MANURES.  Etc. 


Thomas-Slags.    Stoklasa.    Chem.  Zeit.  15,  ."< 4 :} — J44,  and 

,.G3— 564. 

A  i.i  u  many  experiments  with  Thomas-slags,  to  ascertain 
their  value  as  a  fertiliser,  have  been  made  and  recorded,  but 
in  the  author's  opinion  thej  arc  not  of  much  value,  us  they 
have  been  made  with  slags  of  various  origin  and  composition, 
or  different  physical  structure.  The  climatic  conditions  have 
also  greatly  varied.  To  get  reliable  comparative  remits, 
experiments  extending  over  five  years  with  chemically  pore 
preparations  have  been  made  by  the  author. 

The  chief  forms  of  phosphoric  acid  ( l'.< »,)  in  concentrated 
manures  are  mono-calcium  phosphate,  free  phosphoric  acid, 
di-,  tri  and  tetra-calcium  phosphates.  The  manuring 
experiments  were  carried  oul  according  to  the  modined 
process  of  Paul  Wagner,  and  various  kinds  of  soil  (humus, 

clay,    lime,    Band)    wen-    used.      Hurley  was    the   crop  sown. 

Artificially  prepared  soils  are  manured  with  nitrate  of  potash, 
al~o  with  the  same  quantity  of  phosphoric  acid  in  its  various 
forms.  The  period  of  vegetation  extended  over  55  days. 
The  results  given  iii  a  table  plainly  prove  that : — 

In  a  luinius  soil  a  certain  quantity  of  the  phosphoric  acid, 
in  the  form  of  a  tetra-calcium  compound,  acts  like  the  same 
amount  of  the  acid  in  the  mono-  or  dicalcium  phosphate. 
The  more  ••  Matters  noire  "  the  soil  contains,  the  more 
valuable  the  tetra-calcium  phosphate  becomes. 

Experiments   made   in  Bohemia  on  -oils  rich  in  humus 
have  also   proved    that,   in   the  case  of   wheat    and    ■ 
1  kilo,  of  soluble  phosphoric  acid  from  a  superphosphate 
has  the  same  effect   as   l   kilo  of    active  phosphoric  acid 
(viz.,  soluble  in  citric  acid)  from  a  Thomas  ill 

Ihe  experiments  with  Thomas-slags  as  a  manure  for 
day  -oils  were  made  iioth  in  March  and  October.  Barley 
was  again  used.  From  the  results  (communicated  in  two 
tahles)  the  author  draws  the  following  conclusions: — 

l  he  action  of  the  Thomas-slags  is  dependent  on  the 
amount  of  Matiere  noire,  which  nol  only  retains  moisture, 
iiui  contains  both  ulmic  and  bumic  acids  which  decompose 

the  Ictra  phosphate. 

it  i  he  soil  com  an re  than  :i  per  i  >  at.  of    utatiere 

noire  ot  humus  soil,  Thomas-slags  may  he  advantageously 
used  for  summer  crops,  provided  thej  are  ploughed  in  the 
month  of  March.  If  one  wishes  to  get  the  same  results  with 
as  with  a  superphosphate,  it  is  best  i"  use  of  its 
active  phosphoric  acid,  s.i\  75  instead  of  50  kilos,  per 
hectare.  If  the  soil  be  poor  in  Matiere  noire  even 
loo  kilos,  miisl  be 

l  he  autumn  manuring  with  Thomas-slags  for  winter 

crops    in    soils   rich    in   Matiere   noire,   is  \et\     buci 
when   from  75     100  kilos.  ,,t    .nine  phosphoric  acid  are 

used.       The  slaes  must  he  either  ploughed  or  harrowed  in. 

in  lime  or  sandy  soils  which  contained  less  than 
ii-7."i  per  cent,  of  Wilt*  .<■  noire,  the  author  found  even 
inn  kilos   o  acid  pel  hectare  to  be  insufficient. 

\.i\  interesting  results  were  obtained  with  Blags  which 

had    lu-en    treated    with    sulphuric    acid   of    1'532    sp.    ;_.r. 

Although  the  product  contained  scarcely  any  soluble 
pho-phoric  acid,  u  -till  proved  superior  to  the  untreated 
Blag,  us  ii  rai-ed  the  produce  of  heetroois  from  10,152  to 
50,214  kilos,  it  was,  however,  inferior  to  superphosphate. 
The  author  finally  suggests  thai  in  judging  the  com 
value  of  the  slags,  the  analyst  should  be  only  guided  by  the 
percentage  of  active  phosphoric  acid,  viz.,  the  acid  soluble 
aei.l  Bohition.     To  ean\  out  the  analysis,  2 gems, 

of    the  liln'ly    powdered    sample    are    treated  with    200    '■'■■  of 

solution  of  citric  acid  (1:2)  for  two  hours,  with  constant 
stirring    on    the   water-bath,       The    filtrate     is     then    made 
alkaline  with   excess   of   ammonia   and   precipitated   with 
a  mixtun  — I.  de  K. 
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PATENT. 

Improvements  in  Reducing  or  Disintegrating  Apparatus 
more  especially  intended  for  Disintegrating  Super- 
phosphates and  other  Similar  Substances.  P.  U.  Askham 
and  W.  Wilson,  Sheffield.  Eng.  Pat.  11,474,  July  22, 
1890.     Sd. 

See  under  I.,  page  749. 


XYI.-SUGAK,  STAECH,   GUM,  Etc. 

Determination  of  Ash  in  the  Products  of  the  Sugar 
Manufacture.  E.  Donath  and  G.  Battensaur.  ('hem. 
Zeit.  1891,  15,  520. 

The  authors  have  attempted  to  determine  the  ash  in  raw 
sugar,  molasses,  &c.  directly  by  mixing  the  sample  with  a 
weighed  quantity  of  powdered  pumice,  ignited  alumina, 
magnesia,  or  copper  oxide  previous  to  combustion,  but 
without  satisfactory  results.  Better  results  are  obtained  by 
first  carbonising  the  sample,  then  heating  it  at  the  lowest 
possible  temperature  in  a  mixture  of  air  and  ox3'gen  and 
finally  in  pure  oxygen.  The  ignition  is  best  conducted  in  a 
platinum  crucible  with  a  small  shallow  platinum  dish  with 
perforated  bottom  fitting  inside,  and  covered  by  a  perforated 
lid.  The  perforated  dish  serves  to  distribute  the  entering 
gas  which  would  otherwise  act  more  energetically  upon  the 
substance  in  the  centre  of  the  dish. — S.  13.  A.  A. 


The  Manufacture  of  Bice  Starch.  J.  Berger.  ('hem. 
Zeit.  1891,  15,  843—844. 
Ix  the  present  paper,  which  forms  an  addendum  to  a 
previous  communication  (this  Journal,  18SQ,  152 — 154).  the 
author  enters  more  fully  into  the  improvements  lie  has 
suggested  in  the  manufacture  of  rice  starch.  The  great 
importance  of  the  preliminary  softening  of  the  rice  with  a 
solution  of  caustic  soda  is  again  pointed  out.  The  precise 
action  of  the  soda  has  been  misunderstood  by  most  rice 
starch  manufacturers.  Many  of  them  have  been  satisfied  to 
look  upon  the  process  as  a  merely  mechanical  one;  whereas 
in  reality  the  action  is  purely  chemical.  The  soda  dissolves 
the  albuminous  substances  which  cement  the  starch-cells 
together  and  thus  renders  them  amenable  to  'lie  after- 
processes.  It  is  advisable  that  the  solution  of  the  rice- 
proteins,  i.e.,  the  softening  process,  be  carried  out  as  quickly 
as  possible  in  order  to  prevent  fermentation,  which  is 
especially  liable  to  oceiu  in  warm  weather.  The  method  at 
present  most  commonly  employed  is  not  at  all  adapted  to 
serve  this  end.  The  rice  and  soda-lye  are  allowed  to  stand 
in  contact  for  considerable  periods  of  time,  the  mixture 
being  in  some  cases  occasionally  stirred.  This  stirring  is 
practically  useless.  In  order  to  get  the  best  results  the  soda 
solution  should  be  made  to  circulate  through  the  rice ;  and 
it  would  need  but  little  alteration  of  existing  plant  to  effect 
this  desirable  object. 

There  is  at  present  very  little  chance  of  some  better  and 
cheaper  reagent  than  soda  being  found.  Lime,  baryta,  and 
strontia  certainly  exert  a  slight  solvent  action  on  the 
albuminoids  of  rice  ;  but  in  practice  large  amounts  of  these 
bodies  are  required  to  effect  a  useful  softening  of  the  rice  ; 
and  it  is  afterwards  necessary  to  remove  that  portion  of  the 
base  precipitated  as  carbonate  from  the  starch  by  means  of 
an  acid.  Finally,  baryta  and  strontia  are  dear,  and  above 
all,  poisonous.  Potash  and  soda  are  about  equal  in  their 
solvent  action  on  the  proteins  of  rice,  but  ammonia  is 
distinctly  less  effective.  Still,  if  softening  of  the  rice  be  the 
only  object  sought  for,  ammonia  might  possibly  be  used  with 
advantage.  Ammonia  dissolves  comparatively  little  protein, 
hut  it  may  he  employed  in  much  more  concentrated  solution 
than  soda  without  damaging  the  starch,  so  that  a  rapid 
softening   of  the  rice  may  be  obtained.     From  the  waste 


liquor  the  ammonia  may  be  readily  recovered  by  distillation 
and  used  over  again.  At  the  same  time  the  proteins  held  in 
solution  by  the  ammonia  in  the  waste  liquor  will  be  pre- 
cipitated when  the  latter  is  distilled.  When  soda  is  used 
the  addition  of  acid  is  required  to  precipitate  the  albuminoids. 
In  practice,  however,  the  separation  of  the  proteins  from 
the  starch  must  be  made  the  primary  consideration  ;  and  in 
this  direction  soda  is  much  superior  to  all  other  substances. 
Of  course,  even  soda  does  not  dissolve  the  whole  of  the 
albuminoids  contained  in  rice,  and  it  is  doubtful  whether  a 
reagent  to  do  this  will  ever  be  discovered.  But  it  is  of 
interest  to  know  that  the  greater  part  of  the  protein 
remaining  afcer  treatment  with  soda  may  be  rendered 
soluble  by  fermentation.  The  author  is  of  opinion  that  a 
method  involving  this  fact  might  be  of  value. — H.  T.  P. 


PATENTS. 


Improvements    in  Sacharate  of  Lime.       W.   E.   Hutton, 
1'artick.     Eng.  Pat.  10,449,  July  5,  1890.     4</. 

The  saccharine  body  is  dissolved  in  water,  an  excess  of 
slaked  lime  added,  and  the  mixture  boiled.  The  propor- 
tions recommended  are  100  parts  by  weight  of  sugar  to 
15  parts  by  weight  of  lime.  The  claims  are  : — "  1.  The 
manufacture  of  sacharate  of  lime,  as  a  liquid  or  a  solid,  of 
fixed  chemical  composition.  2.  The  manufacture  of  sacharate 
of  lime  of  fixed  chemical  composition,  being  a  new  com- 
mercial compound. — A.  .1.  K. 


Improvements  in  the  Treatment  of  Molasses  or  Syrup  for 
the  Purpose  of  Improving  its  Flavour.  J.  Duncan, 
Selby.     Eng.  Pat.  11,473,  July  23,  1890.     id. 

In  tin-  treatment  of  molasses  or  syrup  by  sulphate  of 
alumina  or  sulphuric  acid,  the  weaker  acids,  such  as  acetic 
and  hydrochloric  acids,  which  have  been  replaced  from 
their  combinations  by  sulphuric  acid,  are  still  left  in  solution 
in  the  syrup,  and  impart  to  it  a  disagreeable  taste.  They 
may  be  removed  as  follows  : — The  acid  mixture,  diluted  to 
li  1!.,  i^  evaporated  in  vacuo  or  in  an  open  pan  to  29°  to 
30  I'..,  being  exposed,  in  the  latter  case,  during  evaporation 
to  a  current  of  air,  carbonic  acid,  or  some  other  gas,  which  is 
forced  through  the  syrup  by  a  Korting's  or  other  injector. 
The  vapour  given  off  in  this  operation  contains  acetic  acid 
and  other  volatile  impurities.  Thesyrup  is  now  neutralised, 
filtered  and  refined  in  the  usual  way. — A.  J.  K. 


Improvements  in  the  Treatment  of  Phosphoric  Acid  for 
Facilitating  its  Storage  ami  Transport.  B.  E.  R. 
Newlands,  London.  Eng.  Pat.  13,863,  September  3, 
1890.     6d. 

Phosphoric  acid,  in  a  more  or  less  pure  condition,  is  now 
largely  employed  in  the  manufacture  and  refining  of  sugar, 
but  the  forms  in  which  it  conies  on  the  market  are  open  to 
objection.  When  in  solution  it  is  difficult  to  pack  for 
shipment,  and  in  the  form  of  superphosphate  it  is  mixed 
with  a  very  huge'  proportion  of  calcium  sulphate,  which  is 
very  objectionable  to  add  to  sugar  solutions.  The  inventor 
avoids  these  difficulties  by  incorporating  syrupy  phosphoric 
acid  with  kieselguhr  or  infusorial  earth,  which  absorbs  more 
than  twice  its  weight  of  phosphoric  acid  of  sp.  gr.  1  ■  750, 
with  the  production  of  a  powder  which  is  perfectly  dry  to 
the  touch  and  can  be  packed  in  wooden  casks  or  iron  drums. 
As  the  kieselguhr  consists  only  of  silica,  its  addition  to 
sugar  solutions  is  free  from  objection. — G.  H.  B. 


Process  for  the  Defecation  of  Sugar-Cane  Juice.  H.  H. 
Leigh,  London.  From  W.  V.  Fry,  Lambayeque,  Peru. 
Eug.  Pat.  581,  January  12,  1891.    "ll</. 

Tin-:  juice  is  defecated  with  a  decoction  of  the  leaves,  twigs 
or  other  of  the  smaller  growths  of  the  Eucalyptus.  For 
this  purpose  35  lb.  of  the  eucalyptus  growths  are  boiled 
with  50  gallons  of  water  for  three  hours  or  until  the  liquor 
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measures  IS  Cartier  when  hot,  or  from  9  to  l<>  when 
cold.     ( Degrees  Carrier  >    1-01  esBauml.)      u,,r 

straining,  the  liquor  i-  readj  for  n«e,  and  i-  used  in  the 
proportion  of  l| — 2  gallons  to  500  gallons  of  BUgai  jaioe. 
After  boiling  for  about  l"  or  19  minutes  the  juice  may  be 
altered  by  any  of  the  usual  methods.     The  defecaht  i-  non- 

poi us,  and  in  tropical  ei tries  is  cheaply  and  i  asilj 

obtained, — A.  J.  K. 


XVII.-BREWING.  WINES.  SPIRITS,  Etc. 

'/'/<<•  Analysis  and  Judging  of  Cognac.  "  Chemiker 
"  in  Hamburg,  <  hem.  Zeit.  15,  468. 
Hi  mm  ili.-  February  meeting  of  the  society,  Langfurth 
read  a  paper  on  " The  Analysis  mid  Judging  of  Cognac." 
The  analysis  of  cognac  i-  simple  enough,  and  approaches  to 
wine.  It  includes  the  determination  of  the  specific 
gravity,  alcohol,  extract,  free  acid,  fusel  "il.  nature  of 
colouring  matter,  and  cane  and  invert  sugars.  Bui  when  il 
iti  required  to  form  an  opinion  from,  the  analytical  results  as 
to  iIk'  genuineness  of  a  sample  of  cognac,  a  great  difficulty 

untered  in  the  fan  that  the  definition  of  "  cognac  "  is 
-■i  exceedingly    vague.     At  the  present  'lay  cognac  is  no 
longer  the  pure  distillate  from  wines  grown  in  the  <  Iharente 
and  Charente    Infeneurc  districts,   but   consists   of   "raw 
distilled  fi  v.  hat  origin,  mixed 

with  in  grain  spirit.     Saw  cognac,  i.e.,  pure  wine 

distillate,  costs  from  -.', — 80  mark-  per  litre,  ami  is  only 
employed  in  tin'  preparation  of  tin-  finer  varieties  of  com- 
mercial cognac.  I  In-  colour  of  fine  cognac  i-  produced  by 
storing  the  spirit  in  casks  of  <»ak  or  ash.  Tin'  cheaper 
kinds  arc  coloured  with  caramel  or  an  extract  of  raisins  or 

plum-.   (Hil  white  wine  i-  also  sometimes  added,  the  | 

termed  "ado  being  used  chiefly  in  order  to  n  move 

tin-  haul  flavour  which  new  cognac  sometimes  possesses, 
ami  which  would  otherwise  only  disappear  after  Mai-  pf 
storage  'I  in-  alcohol  percentage  of  Rnishi  ■!  cognac  Bteadilj 
diminishes  « 1 1 1 1 i n j_r  cask  storage,  so  that  old  cognacs  contain 
less  alcohol  than  new.     In  fact,  according  t"  Preset 

certain  well-known  French  tin ndsout  intaining 

only  25— 30  per  cent,  of  alcohol  bj  weight.     It   is  evident, 

ire,  that   analysis  i-  practically  useless  for  <t' 
an  adulteration  <.t  cognac,  i  i  .  excessive  dilution  with  other 

spirit.     As  regards  artil  to  prepared  fr potato 

spirit, caramel,  water,  and  essence  o  'lu-  matter  i- 

■  iitli-n  hi.     Such  mixtures  maj  be  recognised  by  testing  for 

tituenti  "I  genuine  cognac,  such  a-  aldehyde, 

ol,  amyl  alcohol,  See.     these  bodies   never  occui   in 

il  cognac.     Nevertheless  il  i-  <|tnt«-  possible  that  in 

si  the  manufacturers  of  snch  -|iirit  will  Irani  to 

add  these  substances  artificially,  but   fm-  tin    present   the 

nil  r-  tin  pro  alue. 

Ik-fore  the   March  meeting  of  tin-  "Chemiker  Verein," 

■      ill.'    .  -Inn 

that  in  hi-  opinion  Lowenthnl's 
labli       ll    I    P. 


'  ,:  ■  ifion.     1..  Hugouucuq 

Hull    -        .  ;, 

itl  <l  tin    mil on  p.  | 

'at f  the  mh:  present   in   wini 

experiments  were   madi    bj   i  .  Bask  5  gi 

Bbrini  ■  i;,  j.M1,  0f 

hydrochloric  acid,  ami  infusion 

under  examination, and  k. .  pit 
until  n  sample  on  being  testi  •!  with 

a  COmp  '    in  "hull  ;. 

■  the  solution,  being  simultaneously  inndi 
conclusions  arrived  at  are  a-  follow 

l.  All  kinds  "f  win,,  without  ,  tception,  Inn 
of  tin  those  which  coi 

■  "  in.  niriu^  matter  being  n 

in  tlii-  res] 


2.  Tin-  natural  colouring  matt,  r-  contained  in  wine  act  in 
conjunction  with  the  alcohol  and  cream  of  tartar  in  hindering 
or  preventing  pepsic  action. 

:t.  The  acidity  of  natural  win.--  does  not  in  general  assist 
pepsic  action. 

i  i  it  the  coal-tar  dyes  employed  for  artificially  colouring 
w  in.  .  methylene  blue,  Azoflai  ine,  spirit  induline,  ami,  above 
all.  Magenta,  oppose  the  action  of  the  pepsic  ferment,  as 
also  .1"  ili.-  vegetable  colouring  matters  derived  from  black 
mallow,  elderberries,  ami  "  maki." 

.".  Tin'  treatment  of  wines  with  plaster  of  Paris  (platrage) 
causes  tin-  removal  of  a  substance  which  hinders  pepsic 
digestion  in  vitro,  digestion  being  more  rapid  in  the  presence 
of  ■■  vins  platres  "  than  in  that  of  wines  not  so  treated. 

— B.  II. 


Tht   Analysis  "J    Top-Yeast  in  Breweries  and  in  Distil- 
leries  l"/   Hansen's   Method.    A.  Jorgensen.     Zeit.  f.  d. 
Brauw.  lS'.Url4,  15. 
A  iiim.  -cries  of  trial-  under  varying  conditions  have  siiown 
that  Sanson's  system  of  testing  yeast  applies  to  top  yeast  a- 
wtll  a-  to  bottom  yeast.     Also  the  experience  of  the  author 
goes  to  -how  that  one  is  able  to  isolate  a  product  charac- 
terised by  Bpecial  purity  both  as  regards  smell  and  taste  by 
making  a  careful  and  systematic  choice  of  the  most  suitable 
top  yeast.     It   is  always  dangerous  to  employ  mixti 
different   top  yeasts  both   in  breweries   ami  in  distilleries. 
All  top  yeast  -hows  a  tendency  to  form  more  numerous  and 
spores  than  i-  the  case  with  cultured  bottom  yi  set, 

and    in    all   cases    there    is    at     least    one   temperature    more 

favourable  to  the  growth  of  the  crude  tup  yeast  than  to  the 

corres] ling  cultured  product   Since  a  considerable  number 

of  cultured  top-yeasts  develop  spores  on  blocks  of  gypsum 
at  '.'.',  ('.  in  about  the  -aim  time  that  the  crude  products  do, 
a  temperature  of  IS  C.  is  recommended  for  their  culture, 
when  they  develop  considerably  more  -lowly  than  the  crude 

tOp-yeaStS.       In    eases   where    there    i-    a    difference    ■ 
half  a    .lay  or   a    tew  hours    in    the   time  of  ilevclopn 

temperature  ol  i-   '  .  is  chosen,  when  the  difference  in  the 
development  becomes  more  marked,  thus  allowing 
the  analysis  to  be  made  with  ease  and  safety.    The  spores 
of  the  crude  top  yeast,  when  young,  are  clear  ami  homo 

l'.  mini-,  with  an  indistinct  wall :  those  of  the  cultured  top- 
yeast  an  less  clear  ami  hi  one,  larger,  ami  have,  a-  a 
rule, -a  well-defined  wall  These  differences  are  chiefly  of 
value  wh.n  it  i-  not  found  possible  to  separate  the  products 

In  in.  an-  ol  the  differences  of  temperature  as  described 
abovi       i  .  A.  K. 

Testing  thi  Keeping  Power  oj  Beer.     II.  van  l.aer. 
Station  Scientifique  de  Brasserie,  1890,  7'.'. 

Tin  author  ha-  examined  IS  samples  of  beer  from  different 
countries  with  a  \  iew  of  testing  their  keeping  qualities.  The 
results  arrived  ai  are  as  follows  : — (1.)  That  the  behavioui 
of  the  beer  at  tin-  brewing  temperature  (25°  C.)  pio  a 
good  unli. 'aii. ei  ..I  ii-  keeping  power,  due  regard  being  paid 
to  the  thickening  of  the  sample.  (-.)  It  is  necessary  to 
exnmini  i  cask  cither  by  filling  several 

glasses  with  the  beer  or  by  taking  the  -aim-  quantity  of  liquid 
from    the    top,   middle,    ami    bottom    of    the  cask.      (:'..)    In 

taking  the  samples  care  must  I bserved  not  to  allow   the 

liquid  to  come  mto  contact  with  tin   ail      I      \.  K. 


Method  of  Detection  of  Sugared  II  in.  in  Natural  White 
Wim  ewski.     L'Union  Pharm.  1801,  32,  209, 

I  in  method  is  based  mi  the  assumption  that  wim-  mads 
from  sugar  contain  largci  quantities  ol  colouring  and  far* 
mentative  matters  than  the  natural  wines.  20  co.  of  the 
sample  are  treated  with    l   ■'>  to  -i  grms.  of  sodium  biear- 

I ate.     The  alkaline  reaction  cause-  a  change  of  colour   but 

the  solution  remains  clear  in  'he  ease  of  a  pure  natural 
win,-.     With  a  sugared  wine  there  is  no  decided  change  at 

first,  but     after    several    hour-    the    solution    bee. .in,  -    cloudy 

anil  discoloured, and  gradual!}  a  very  voluminous  precipitate 
forms  — (i   II.  It. 
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Experiments  in  Mashing  with  Sodium  Sulphite  a?id  with 
Arid  Calcium  Sulphite.  G.  Heinzelmann.  Zeits  f 
Spirilusind.  1891,  14,  9,r). 

According   to  Brauer   ((hem.  Zeit.  Rep.  1890,14   3GS), 
when  sodium   sulphite   is  made  use  of  as  an  antiseptic  in 

mashing,  a  very  marked  smell  of  sulphurous  acid  is  notice- 
able towards  the  end  of  the  mash,  and  the  worms  of  the 
fermenting  vats  are  in  the  course  of  time  attacked  by  the 
fumes  evolved.  These  observations  are  not  substantiated  by 
the  author,  who  noticed,  however,  a  distinct  smell  of  sul- 
phuietted  hydrogen  when  using  sodium  sulphite.  Parallel 
experiments  made  in  four  distilleries  with  and  without 
sodium  sulphite  showed  in  almost  all  cases  a  better  fermen- 
tation, and  consequently  better  yield,  when  the  antiseptic 
was  used.  Acid  calcium  sulphite  behaved  similarly  to  sodium 
sulphite.  The  resulting  alcohol  was  free  from  sulphurous 
acid  and  from  sulphuretted  hydrogen,  nor  was  any  smell 
of  the  latter  noticeable  during  fermentation.  Details  of  a 
number  of  experiments  are  tabulated.  The  antiseptic  was 
not  found  to  decrease  the  acidity  of  the  fermentation  in  all 
eases,  notably  when  potatoes  were  used  ;  the  cause  of  this 
lies  in  the  large  proportion  of  acid  contained  in  the  sweet 
mash  from  such  products.  With  mashes  of  this  nature  an 
antiseptic,  even  hydrofluoric  acid,  is  of  little  value.— C.  A.  K. 


On   the  ( 'opacity  of  Antiseptics  to  hasten  Alcoholic  Fer- 
mentation.    E.  liiernacki.     Arch.  f.  Physiol.    189]    49 
112.  ' 

The  results  of  this  research  point  to  the  conclusion  that  all 
antiseptic  substances  possess  the  property,  under  certain 
conditions,  especially  in  small  quantities,  of  assisting  and 
hastening  the  alcoholic  fermentation,  and  this  property  is 
the  more  decided  in  the  stronger  antiseptics.  The  action  is 
more  marked  in  the  organic  than  in  the  inorganic  sub- 
stances. The  antiseptic  power  of  organic  bodies  seems  to 
bo  proportional  to  their  richness  in  carbon,  and  inversely 
proportional  to  the  number  of  hydroxyls  (OH)  in  its  con- 
stitution. Combination  between  the  substances  increases 
the  antiseptic  power,  and  this  effect  is  most  marked  in 
combination  between  organic  and  inorganic  antiseptic  sub- 
stances.— G.  H.  B. 


Hop  gallo-tannin  is  only  present  in  beer  in  minute  traces, 
and  its  effect  on  linings  may  be  neglected,  except  perhaps 
in  the  case  of  "dry  hopping."  Water  containing  hop  resin 
in  suspension  took  linings  readily.  Hop  oil  diffused  through 
water  had  no  effect  on  finings,  but  if  other  matter  be  present 
which  will  precipitate  finings  the  hop  oil  will  be  cleared  out 
if  the  globules  are  not  very  small.  Carbonic  acid  hastens 
the  action  of  finings.  The  fining  action  was  assisted  by  tin 
presence  of  0-4  per  cent,  of  acetic  acid  and  retarded  by  0-2 
per  cent,  of  lactic  acid. 

Finings  added  to  beer  cooled  below  40  !•'.  separated  in  a 
bulky  form  and  left  the  beer  turbid.  If  tiuings  have  been 
heated  they  will  not  fine  beers. 

The  conditions  that  are  favourable  to  fining  are,  dry 
hopping,  presence  of  suspended  matter  in  beer,  especiallv 
with  hop  resin  attached  to  it,  alcohol,  carbonic  acid  a't 
low  pressure,  normal  acidity,  soluble  hop  derivatives,  and 
a  rising  temperature. 

The  unfavourable  conditions  are,  unusual  fineness  with- 
out brilliancy,  flatness,  greyness,  presence  of  bacteria, 
abnormal  secondary  fermentation,  excessive  acidity,  ex- 
cessive quantity  of  suspended  yeast. 

The  authors  consider  that  finings  are  best  made  with 
tartaric  acid  and  a  liitle  sulphurous  acid  subsequently  added, 
or  with  sulphurous  acid  alone,  and  the  best  isinglass  ;  and' 
that  1  pint  containing  |  oz.  isinglass  should  fine  a  barrel  of 
beer.— A.  I,.  S. 


PATENTS. 


On   the   Action   of  Finings.     C.  6.  Matthews  and   F.  E. 

Lott.     Trans.  Inst.  Brewing,  1891,  4,  201 — 216. 

Finings  were  made  with  solutions  containing  equivalent 
quantities  of  sulphurous,  acetic  or  tartaric  arid  ;  sulphurous 
acid  "cut"  the  isinglass  quickest  and  the  resulting  finings 
kept  best ;  there  was  little  difference  between  the  acetic  and 
tartaric  acid  finings  except  that  the  former  kept  slightly 
better.  The  quantities  giving  the  best  finings  were  found  to 
be  2j  lb.  of  Russian  isinglass  cut  with  7  galls,  of  0'  72  per 
cent,  sulphurous  acid,  and  mane  up  to  36  galls. ;  finings  thus 
made  were  used  in  most  of  the  experiments  here  described. 

Tactic  acid  cuts  isinglass  better  than  acetic  acid,  so  when 
sour  beer  is  used,  lactic  acidity  is  most  effective. 

Isinglass  appears  to  exist  in  finings  in  true  solution,  as 
when  diluted  it  is  not  precipitated  and  will  then  pass  through 
filtering  paper. 

When  linings  arc  made  slightly  alkaline,  precipitation 
occurs,  the  precipitate  sometimes  rises  in  the  solution,  but 
after  a  time  contracts  and  sinks,  owing  to  increase  of  density 
produced  on  contraction. 

The  density  of  isinglass  is  about  1  ■  3,  rolled  samples  are 
slightly  denser. 

The  actual  cause  of  the  precipitation  of  finings  in 
practice  appears  to  be  the  presence  of  suspended  matter. 
Cooler  grounds,  beer  grounds,  yeast,  clay,  powdered  glass, 
&c.  when  suspended  in  water  will  each  cause  the  precipita-  ' 
tion  of  finings.  The  grey  drainiugs  of  brewers'  grains,  or  a 
perfectly  bright  beer,  will  not  take  finings,  solutions  contain- 
ing bacteria  will  not  "  fine  "  easily,  and  even  if  the  bacteria 
are  carried  down  they  will  most  probably  work  their  way 
out  again. 

With  regard  to  bodies  actually  in  solution,  it  was  found 
that  alcohol  promotes  the  action  of  finings,  sugar  and 
dextrin  have  no  effect,  caramel  causes  the  precipitation  of 
finings  and  at  the  same  time  is  itself  partly  precipitated. 


Improvements  in  or  relating  to  Distilling  Apparatus  for 

Spirits    and    the    like.        W.     P      Thompson,    Caracas, 
Venezuela.     Eng.  Pat.  10,436,  July  5,  1890.     llrf. 

Thk  objects  of  the  apparatus  are  to  economise  fuel,  to 
distil  two  distinct  spirits  at  one  anil  the  same  time,  and  to 
produce  a  pure  spirit  of  high  proof. 

Fig.  2  shows  an  improved  furnace  setting  for  the  retort, 
especially  useful  when  the  fuel  is  "  cane  or  wood  trash." 
The  cavities  A4  are  to  retain  ashes  which  may  have  been 
carried  into  the  flues  A-. 

Fig.  1  is  an  elevation,  partly  in  section,  of  the  entire 
apparatus.  A  is  the  retort,  a  the  still  head,  H  the  rectifier. 
I>  the  •'  vapour  still,"  which  is  heated  by  the  coil  D?  and  fed 
from  the  tank  E  by  the  pipes  F1  and  E:.  The  rectifier 
communicates  by  a  pipe  G  with  a  condenser  H,  situated  in 
a  water-tank  F.  The  condenser  is  connected  with  a  similar 
condenser  .1  in  a  tank  J1.  K  is  a  third  condenser  placed  in 
a  tank  K1,  which  is  in  communication  with  the  vapour  still 
by  a  pipe  K5  which  passes  through  the  tank  F.  Cooling 
water  is  supplied  to  the  tank  K1  by  a  pipe  K4,  and  overflows 
through  the  small  holes  K5  into  the  dish  K'1 ;  thence  into  the 
tank  J1,  and  from  this  into  the  tank  F,  and  thence  to  waste 
by  the  pipe  F1. 

The  vapours  issuing  from  the  condensers  J  and  K  arc 
conducted  by  the  pipes  L  and  51  through  the  wash  heater  P 
to  the  special  condensers  N"  and  N1  and  the  cooling  worms 
(,)'  and  i{- ;  these  are  placed  in  a  cold  water  tank  Q.  Each 
condenser  consists  of  an  outer  vessel  n,  having  within  it  a 
similarly  shaped  vessel  n'  (Fig.  3).  The  vapour  enters  at  n-, 
passes  between  the  two  vessels,  through  the  holes  n<  into  the 
interior  of  the  inner  vessel,  and  thence  by  the  outlet  ir  to 
to  the  worms  Q>  and  Qa  (Fig.  1 ).  When  the  apparatus  is  to 
be  employed  for  carrying  on  two  simultaneous  distillations, 
the  retort  is  charged  with  fermented  wash,  the  rectifier  with 
low  wines  and  the  vapour  still  with  spirit  which  is  to  be 
rectified.  At  the  commencement  the  water  tanks  J1  aud  K1 
should  be  supplied  with  some  water,  but  the  full  supply 
should  not  be  turned  on  until  the  distillation  has  com- 
menced. When  the  liquor  in  the  retort  commences  to  boil 
the  vapours  are  condensed  in  the  worm  D1  or  the  tube  G 
until  the  spirit  in  the  vapour  still  is  raised  to  a  sufficiently 
high  temperature,  when  it  commences  to  boil,  and  the  more 
volatile  vapours  pass  through  the  condenser  K  to  the 
condenser  N1  and  worm  Q3,  where  they  are  condensed. 
The  more  volatile  vapours  from  the  retort  then  pass  through 
the  rectifier  B  and  the  condensers  H  and  J  to  the  condenser  N 
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mill  coil  Q',  where  they  are  condensed,  To  make  the  opera- 
tion continuous  the  retort  i-  kept  supplied  from  the  wash 
heater  P  by  the  pipe  I",  and  tl»'  vapour  still  horn  the 
tank  I-  bj  the  pipe  I  •'.  When  the  vapour  -till  onlj  i- 
employed  the  retort  and  rectifier  i-  charged  with  water. 

If  the  retort  1"'  charged  with  spirit,  the  Btxength  •  •!  the 
spirit  should  he  reduced  to  at  least  IS  Carder  (IS  Carder 
.  i'»066  15*99  Baume).  The  apparatus  may  also  be 
uscil  in  produce  one  spirit.— A.  1,.  S, 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

t.l.i-CIIKMISTKY    OF    FOODS. 

Honey  Testing.    E.  Dieterich.     Helfenbergen  Annalon, 
1890,  50. 

5      »nd(  i  Will..  /><!</»■  700. 


o  o  o  ^ 
LL- l_i_LI  LJ_J — J-U 


tent  ( Commercial  Importance  of  Saccharine  and  thf 
Attitude  of  the  Beetroot  industry  with   Reference  to  tht 
ption  of  tins    Substance   from    Taxation,      V.    v. 
Thumen.     Chem.  /..it.  1891,  15,  '    I 

Tins   is  a   reply  to  certain  remarks  made  on  the  above 

by  \.  Lippmann  and  Maercker  al   the  meeting  of 

■  ii triil    Agricultural    Association"  of  the   province 

ol    Saxony,   held   at    Halle   on   the    19th    December  1890, 

and  which  were  published  in  the  February  number  of  the 

k]  nf  ill.-  A 

ii  I  times  as  sweel  as  sugar," 
it  necmsal  iir~t  plausible  to  suppose  that  each  kilogramme  of 
Mm  i. .run  i  would  rcplaci  300  kilos,  of  the  latter  on  the 
market.  This,  however,  is  not  possible  Bincetho  quantity  of 
sweetening  material  used  bj  mankind  bas  practically  no  limit. 
Kvcti  it"  it  ».  re  the  case,  the  European  sugar  industry  with 
it«  factories  which  number  considerably  over  l,( could 
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receive  but  little  injury  from  a  product  of  which  the  whole 
world's  supply  emanates  from  a  single  factory.  Yon 
Lippmann  has  asserted  that  the  quantity  of  saccharine 
manufactured  is  equivalent  to  210,000  ctrs.  ;  whilst 
Maercker  places  it  at  600,000  ctrs.,  and  both  are  of 
opinion  that  the  German  sugar  manufacture  is  injured 
to  this  extent.  These  numbers  are  quite  fallacious  and 
exaggerated,  and  the  fact  that  the  greater  portion  of  the 
saccharine  manufactured  in  Germany  is  exported  is  not 
taken  into  account,  von.  Lippmann  and  Maercker  then  refer 
to  the  noxious  effects  of  saccharine  on  the  human  system, 
citing  the  investigations  of  Stutzer  and  Stift ;  the  ex- 
periments of  the  latter  were,  however,  only  made  in 
the  laboratory  and  not  on  living  organisms.  They  also 
quote  the  article  published  by  Worms  of  Paris.  Kor- 
nauth  has  recently  made  an  extended  series  of  experi- 
ments with  pigs,  dogs,  and  ducks,  very  large  quantities 
of  "  saccharinum  purum  "  being  administered,  and  he 
comes  to  the  conclusion  that  the  substance  has  neither 
a  noxious  effect  on  the  system  nor  decreases  the  digesti- 
bility of  the  food  in  the  least  ;  he  rinds  also  that  the 
aversion  which,  according  to  Stift,  animals  have  towards 
saccharine  is  by  no  means  general  and  only  occurs  in 
individual  cases,  being  probably  analogous  to  the  aversion 
which  many  persons  have  towards  certain  foods.  Numerous 
experiments  with  human  beings  extending  in  some  cases 
over  several  months  have  led  to  the  same  result.  The 
conclusions  drawn  from  the  investigations  of  Leyden, 
Gerhardt,  Kiiger,  Polatsehek,  Jessen,  Zerner,  and  Petschek 
also  agree  in  the  main  with  the  last-mentioned. 

Saccharine  is  not  a  food  material,  and  has  never  been 
put  forward  as  such.  Maercker  objects  to  the  use  of  a 
poisonous  compound  such  as  phosphorus  trichloride  in  the 
manufacture  of  saccharine,  this  being  forbidden  by  the 
food  laws.  His  remarks  seem  however  to  be  directed  to 
the  general  public,  who  are  unaware  that  the  phosphorus 
trichloride  is  subsequently  removed. 

The  statement  made  by  the  experts  on  the  commission 
of  the  last  edition  of  the  German  Pharmacopoeia  which  has 
been  interpreted  by  those  interested  in  the  sugar  industry  to 
signify  the  exclusion  of  saccharine  from  the  dispensary, 
is  in  reality  as  follows  : — "  That  saccharine  is  a  substance 
of  such  wide  application  that  il  docs  not  belong  to  the 
dispensary." 

Lippmann  and  Maerekcr's  concluding  motion  that  every 
food  material  containing  saccharine  shall  he  marked  as 
such,  the  omission  being  regarded  as  a.i  infringement  of 
the  food  laws,  does  not  meet  the  case,  for  if  saccharine 
were  found  to  be  noxious  to  health,  its  sale  would  then 
come  under  the  penal  laws,  and  not  under  the  food  laws  at 
all.— A.  K.  L. 


(S.)— SANITARY  CHEMISTRY. 

On  the  Purification  of  Sewage.    T.  Konig.     Chem.  Zeit. 
15,541—543. 

The  author  in  a  lengthy  reply  to  his  critics  first  of  all  treats 
of  the  action  of  lime  on  sewage.  It  has  been  argued  that 
lime,  without  any  addition  of  alum,  is  capable  of  purifying 
the  water.  Now,  it  all  depends  on  the  nature  of  the 
sewage.  If  it  contain  substances  which  are  capable  of 
yielding  copious  insoluble  precipitates,  for  instance,  carbonic 
or  phosphoric  acid,  fatty  matters,  sugar,  dextrin,  or  salts 
of  heavy  metals,  ice.,  an  addition  of  alum  may  be 
superfluous. 

It  has  been  proposed  to  determine  the  amount  of  lime  to 
be  used  by  a  laboratory  experiment,  but  the  author  does 
not  believe  in  this,  because  the  same  precautions  aud  care 
can  never  be  taken  when  operating  on  the  large  scale. 
The  question  whether  lime  used  in  excess  is  injurious  or 
not  is  answered  by  the  author  in  the  affirmative.  Lime, 
being  a  powerful  alkali,  has  a  solvent  action  on  nitrogenous 
organic  matter,  as  has  been  proved  by  many  hundreds  of 
water  analyses.  It  is  true  that  water  treated  with  excess 
of  lime  had  for  a  while  lost  its  bacteria,  which  fact  was 
taken  by  bacteriologists  as  an  excellent  sign  ;  but  no  sooner 
had  the  alkalinity  disappeared  than  the  bacteria  at  once 
made  their  appearance.     Another  drawback  to  the  use  of 


excess  of  lime  is  the  nasty  scum  which  forms  on  the  surface 
of  the  water,  when  exposed  to  the  action  of  atmospheric 
carbonic  acid. 

The  author  next  treats  of  the  purification  of  sewage  by 
the  action  of  oxygen.  The  plan  recommended  is  to  expose 
the  water  as  a  tine  spray  to  the  action  of  the  air.  It  has 
been  observed  that  such  water  has  not  immediately  lost 
any  of  its  injurious  organic  matter,  but  the  object  of  the 
process  is  to  charge  the  water  with  sufficient  oxygen,  for 
then  bacteria  will  perform  their  purifying  mission  more 
completely,  as  the  author  has  observed  that  in  well-drained 
aud  aerated  soil  the  micro-organisms  perform  their  functions 
more  completely  than  in  ill-drained  and  confined  soil. 

This  fact  seems  to  he  somewhat  ignored  by  the  modern 
bacteriologists.  The  bacteria  themselves  are  probably 
harmless  enough,  and  would  never  make  their  appearance  if 
the  water  were  not  charged  with  organic  matter.  The 
question  is,  whether  they  ought  not  to  be  encouraged  instead 
of  being  destroyed  by  chemical  means.  This  idea  has  been, 
in  principle,  proposed  by  Midler  and  Bast,  who  desired  to 
destroy  the  organic  matter  by  a  kind  of  rapid  fermentation. 
This  ingenious  plan  would,  however,  require  a  great 
number  of  very  large  reservoirs,  which,  in  most  places, 
cannot  very  well  be  fitted  up. — L.  de  K. 


On  the  Purification  of  Sewage.     H.  Schreib.     Chem.  Zeit, 

15,  669—670. 
Tin-:  author  objects  to  some  statements  made  by  Konig 
(see  preceding  abstract),  and,  having  experimented  on 
■'■unci's  of  widely  different  origin,  concludes  that  excess 
of  lime  diminishes  the  amount  of  soluble  organic  matter. 
He  also  holds  that  experiments  may  be  safely  made  on  the 
small  scale,  although  as  a  rule  a  smaller  amount  in  propor- 
tion of  the  purifying  agent  need  be  added  when  performing 
on  the  large  scale, 

The  author,  who  has  witnessed  an  experiment  with 
Konig's  aerating  process  (see  preceding  abstract),  had  no 
reason  to  be  particularly  pleased  with  it.  In  the  town  of 
1'iaeg,  chimney  gas  is  used  with  good  success  for  the  purifi- 
cation of  the  sewage.  From  this  it  would  seem  that  abundant 
supply  of  oxygen  is  not  so  necessary  alter  all. — L.  de  K. 


The  Purification  of  Rivers.     O.  Loew.     Arch.  f.  Hygiene, 
1891,12,261. 

To  the  various  means  which  contribute  to  the  natural 
purification  of  rivers,  the  growth  of  alg.e  should  be  added, 
for  these  plants  are  capable  of  assimilating  many  substances 
which  are  the  products  of  decomposing  organic  matter. 
Indol,  skatol.  phenvlpropionic  acid,  paracresol,  phenol,  and 
other  aromatic  products,  together  with  amido-fatty  acids, 
the  pure  fatty  acids  and  ammonia,  carbonic  acid,  sulphuretted 
hydrogen,  and  methyl-mercaptan  are  instances  of  bodies 
which  can  afford  nourishment  to  plants  of  the  mushroom 
tribe,  and  they  may  also  be  taken  as  affording  support  to 
alga\  whose  assimilating  powers  are  shown  to  be  similar 
to  mushrooms  in  the  case  of  glycocine,  leucine,  asparaginic 
acid,  creatine,  and  betaiue.— G.  H.  B. 


(C.)— DISINFECTANTS. 

The  Disinfecting  and  Antiseptic  Action  of  Guaiacol. 
P.  Marfori. '   Annal.  di  Chimica,  1891,  13,  :i. 

A  large  number  of  experiments  go  to  show  that  the 
antiseptic  and  disinfecting  powers  of  guaiacol  are  greatet 
than  those  of  many  other  commonly  employed  aromatic 
substances.  A  2  percent,  solution  of  guaiacol  is  as  powerful 
as  a  5  per  cent,  phenol  solution  in  the  case  of  the  mildew 
bacillus  ;  a  0'5 — l'O  per  cent,  guaiacol  solution  destroys 
the  tuberculosis  bacillus  in  2  hours,  whilst  a  0-l — 0-2 
per  cent,  solution  only  produces  local  infection  when  injected 
into  rabbits.  Other  bacteria  are  killed  by  a  4 — 5  per  cent, 
solution  in  20 — 30  minutes. — C.  A.  K. 
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XIX.-PAPER,  PASTEBOARD,  Etc. 

Soda  WoodPulp.    PapicrZeit.j  through  Chem,  Trade  J.  9, 

107. 
Thi    results   were  obtained  by  E.  Hennefeld  in  a  Swedish 
palp  work*.     The  principal  kinds  ol  timber  used  con 
to  the  /'<""     5  :""'  Pintis  Abii  Trees 

havings  '  aboul  6inchesare  now  being  cut  down. 

II,,.   Kicfei   i  l'n,„     -  i  when  felled,  is  sorted  into 

.  15— 25cm  iem  , and 35  cm. 

diameter  and  over.     After  barking  these  poles,  the) 
„p  int0  piece*    12  mm.    •    12  mm.   -   4  mm.  thick,  and  in 
i    pulp  boiling. 

pable    ol    holding    B|    cbm. 

ipi  i  ■!    and    eli  im  d   « I,  i  i  .   245  eb.  ft.  of  piled 

logs,  and   to  this  6,000  litres  of  caustic   soda-lyi  containing 

.  auivalenl  to  7.',  kilos,  ol    v,  <  I  per  cbm.   of 

wood.    The  pulp  boilers  revolve,  and    their  contents    are 

i.v  direct  steam,     rhe  pressure  employed  is  125  1b. 

thai  ..i  the  atmosphere,  and  the  length  of  time  the 

n    i-  applied  varies  with  the  age  and  variety  of  the 

wood. 

Thus  fortimberof  35  cm.  diameter  and  above,  the  pn  ssure 
i-  maintained  for  2  hours.  Timber  of  35  to  25  cm.  diameter, 
the  pressure  is  maintained  for  l '.  hours.  Timber  of  25  to 
15  cm.  diamctei  the  pressure  is  maintained  for  l  hour. 

This  done,  the  steam  pressure  in  the  pulp  boiler  i-  blown 
off,  and  the  lattei  emptied.  Each  boiler  full  of  wood  yields 
1,240  kilos.   (24*85  cwt.)  ol  air-dried   pulp  or   145-9  kilos. 

pel  obm.  "i  w I  i  it;,--."-  cb 

1-r these  figures,  according   •■>   t >i < ■   Chemical    Trade 

Journal,  the  following  numbers  ma)  be  deduced: — 

juired  per  ton  of  pulp,  1 I  '■>  cwt. 
\ir  dried  pulp  per  boiler,  2 1 "85  cwt. 
Cubic  feel  "i  wood  pei  ton  of  pulp.  245. 


Thi  Constitution  of  the  Ligno-celluloses     C.  F.  Cross  and 
I  .  .1    Ucvan,    Chem.  News,  64,  1891,  S3. 

|. — Recent  investigations  of  Solubli   Productsof  Wood 
Boiling  (Bisulphiti  Cellulosi  Process). 

Tiikiiii.ii  the  kindness  of  Prof.  Tollens,  the  authors  n 
a  cop}  of  the  "  Inaugural  Dissertation"  (Gottingen, 
.>    ,i     B    Lindsey,  embodying  the  results  of  an  extended 

investigation   of    the   products  .«f  il «    widely-known 

"bisulphite"   pro*  I    sting  wood    for   convert 

Into  a  paper-maker's   pulp  (cellulose").    The  object  of  the 
nrking  under  the  guidai       ol   Tollens,  was  to  throvi 

•  I  ition   ,'i    the   substance  of    fii  « I. 

The  ms  ol  his  inquiry  was  ill nstitution  of  the 

lignonc,  or  non  cellulose  constituent  of  the  wood  Bubstance 
i  ligno  ccllul 

rted    by   the    process   of    dij 

into   n   soluble  derivative, 
probably,   ■  with    the    minimum   of 

change,  and  the  first  pari  of  the  work  is  therefore  di  voted 
to  the  investigation  "t  the  waste  liqnors  of  this  process, 
holding  in  solutions  10  per  oent.  of  "total  solids."  Of 
the  inorganic  constituents  are  mainly  calcium  Bulphate 
and  sulphite,  in  the  ■ " u';> >■"■  constituents  the  author 
found  small  quantities  -,  probablj  xylose, 

and  "i  -  "i   vanillin,  and 

quantity  of    mat Hut   by  far  the  larger   proportion, 

per  cent.,  thi     •  itboi   finds  ••>  l»-  made  up  of 
the   amorphi  s/hicfa   characterises   tin' 

residue   of    evaporation.      This    compound    was     isolated 
in  it  i  i in-,  shon  rj    uniformity 

in   emptrioal    oomposit  these    «•■    may    cite   the 

following,     omitting     the     details     ■■!      the     preliminary 
purifli  ilioi 

1  liol..  I    .11  .  '  II      -I  > 

,11,11.-,, 
pound  '        i    ,n     i  il     SO       |  it  it 

HI  I '    .11  ,  i  il      • 

llr i      II      'II       I 


These  bodies  ma]  be  regarded  as  derived  from  the  com- 
pound (_'.. ,!!;,(( '11  ,\(,i;.  which  i>  therefore  well  established, 
subji  oditions  premised,  as  the  empirical  formula, 

for  the  lignont  constituent  of  fir-wood. 

The  insoluble  product  of  the  manufacturing  process,  i.e., 
Bulphite  cellulose,  was  found  to  be  partially  converted  into 
dextrose  by  treatment  with  concentrated  sulphuric  acid. 
By  the  action  of  strong  nitric  acid  thi-  cellulose,  and  also 
the  original  wood,  was  converted  into  an  oxyceUulose, 
having  the  cmpii  isition  : — 

C B'« 

it it-iu 

ii 50'  I" 

Therefore  similar  it reposition,  a-  it  was  found  to  be 

in  it-  properties,  with  that  obtained  by  the  authors  from 
cotton  i  <  linn-  Soc.  Jout    1888) 

Such  is  a  brief  outline  of  Lindsey's  results,  ami  upon 
tbem  the  anther-  offer  one  or  two  comments. 

The   empirical   formula  deduced  by  themselves  for   the 

me  constituent  of  jute,  from  the  Btudj  of  its  ehlorina- 

products  (Chem,  Soc.  Jour.  1889,  213),  was  i    ,  ll_,i  i   . 

which   differs   but   little   from   Lindsey's  formula  {supra) 

for  the  non  cellulose  of  fir-wood  ;  for — 

:i   ■   I     II  ,0„       t  ,.!l  .  '  I 

The  proportion  of  methyl  groups  in  the  above  formula 
was  determined  by  the  bydriodic  acid  method;  thej  are 
therefore  present  as  O.CH,  groups,  [o  their  paper  on  the 
nstitution  of  the  Jute  Fibre  Substance"  (foe.  ric.), 
the  authors  noted  the  formation  of  acetic  acid  by  the 
solution  of  the  fibre  in  sulphuric  acid,  and  deduced  from 
the  observation  thai  the  CH3  groups  were  in  union  with 
CO  groups.  Hut  conclusions  may  be  true,  and  would 
appear  to  l"1  justified  by  the  stud]  of  the  products  ol 
destructive  distillation,  of  which  bothCUj.OO  and  (it'll 
groups  are  prominently  chart  The  authors  also 

obtained  methyl  chloride  by  the  destructive  distillation  of 
the  chlorinated  derivative  of  the  lignone  of  jute. 

I. in. 1-,  \  does  not  appear  to  have  attempted  to  diagnose 
the  mode  of  union  of  the  B  atom  in  the  molecule  ol  the 
derivative  of  the  lignone.  It  is  important,  however,  to 
have  established  the  fact  of  its  presence  in  combination i 
and  it  will  no  doubt  prove  to  have  an  important  bearing 
mi  the  theory  of  tlii-  process  of  cellulose  isolation.  The 
authors  are  engaged,  on  th<-  other  hand,  in  studying  the 
derivative  obtained  in  the  sulphurous  acid  (Pic tet)  pn 
of  resolving  pine-wood,  which  is  of  an  obviotuuy  simpler 
character,  and  appears  to  yield  a  derivative  mon 

I   to  the  original  lignone  than  that  investigated  bj 
Lindsey  and  Tolli 

l.a-ih  it  i-  noted  that  Lindsej  and  Tollens  retain  the 
term  lignin  toi  the  non  cellulose  constituent  of  the  ligno- 
cellulose;  seeing  that  the  characteristics  of  the  bod)  are 
those  of  a  ketone,  we  have  suggested  the  substitution  of 
the  term  lignone,  which  we  think  preferable. 

II. —  Oxidation  of  Ligno-Celluloses  by  Chromic  Acid, 

In  their  earlier  contributions  to  the  ohemistry  of  cellu- 
lose (Chem,  New-.  42,  77  j  Chem.  8oe.  .lour.  38,666),  the 
author-  noticed  that  the  cellulose  isolated  b)  the  chlorina- 
lion  method  was  not  homogeneous,  containing  a  form  of 
cellulose  easily  hydnolysed  bj  acids  and  alkalis  to  soluble 
derivatives)  further,  thai  by  suppressing  or  limiting  as  fur 
as  possible  the  conditions  tending  to  hydrolysis  in  the 
--  of  separating  the  cellulose,  the  proportion 
obtainable,  i.e.,  percentage  yield  on  tin-  raw  fibre,  could 
be  considerably  increased. 

Thus,  by  preventing  the  rise  of  temperature  in  chlori- 
nation,  and  digesting  subsequently  in  aqueous  sulphurous 
arid  at  0°,  the  yield  was    increased    to  so     92    p  i    cent. 

the    74     76    pei     cent    obtainable    will t    these 

itions. 
Those  observations    led   the   author?    to  thi    ci  iclnsion, 
which  wo  L'lvr  in  the  words  of  our  tir-t   papei  i  1880),  that 
•■  as  the  cellulose  is  nol  homogeneous,  and  tin-  i 
yield  varies  with  the  several  methods  by  which  the  intei 
i  cellular  substances  maybe  removed, they   had    reason  for 
believing  them  to  contain  a  bod]  allied  to  cellulose.    The 
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facts  are  explained  by  the  hypothesis  that  the  intercellular 
substance  consists  of  a  complicated  quinone  which  is 
intimately  associated  with  a  carbohydrate  ....  more 
closely  allied  to  cellulose  than  to  glucose." 

This  view  the  authors  are  now  in  a  position  to  confirm 
and  develop  from  results  which  they  had  recently  obtained 
by  graduated  oxidations  of  the  ligno-celluloses  with  chromic 
acid.  Of  these  they  take  the  opportunity  of  giving  a  brief 
preliminary  notice. 

Chromic  acid,  in  cold  dilute  aqueous  solution,  is  not 
deoxidised  to  Cr.,03  by  the  jute  fibre  substance ;  there 
appears,  on  the  other  hand,  to  be  a  direct  combination  and 
a  considerable  quantity  of  the  oxide  appears  to  be  fixed, 
probably,  in  part  at  least,  in  the  form  of  the  oxides 
intermediate  between  Cr,0  and  Cr,(  >t. 

The  addition  of  a  mineral  aci'i  determines  the  deoxida- 
tion,  and  the  fibre  is  converted  into  a  greenish  product, 
brittle  and  yet  soft  to  the  touch,  and  of  high  lustre.  Of 
this  product  the  authors  obtained  from  85—90  per  cent, 
of  the  weight  of  the  raw  fibre ;  in  this  case  a  jute  of 
medium  quality,  yielding  about  74  per  cent,  cellulose  by 
the  ordinary  chlorination  method.  On  ignition  it  gave  an 
ash  containing  Cra03,  equal  to  from  2 — 2' 5  per  cent,  of 
its  weight.  The  organic  portion  they  found  to  be  an 
oxycellulose.  The  carbon  percentage  they  determined  in 
various  specimens;  it  varies  between  43  and  44,  It  is 
largely  soluble  in  alkalis,  the  solution  reducing  Fehling's 
solution  copiously  on  boiling. 

Pine-wood  they  found  gives  similar  results,  i.e.,  a  high 
percentage  of  a  product  of  low  carbon  percentage,  soluble 
for  the  most  part  in  cold  alkaline  solutions,  and  agreeing 
in  this  as  in  other  respects  with  the  well-characterised 
group  of  oxycelluloses. 

The  soluble  products  of  the  chromic  acid  oxidation  they 
isolated  and  found  to  be  brown  gummy  bodies  giving 
chlorine  substitution  products  with  characteristic  colour 
reactions. 

By  this  particular  oxidation,  therefore,  the  authors 
appeared  to  convert  into  cellulose  (i.e.,  a  derivative  of 
cellulose)  a  body  which,  under  the  treatment  hitherto 
adopted  for  separating  the  cellulose,  is  hydrolysed  into 
soluble  products.  They  hail  on  many  occasions  pointed 
out  that  the  yellow  chlorinated  derivative  obtained  from 
the  fibre  contained  a  quinone-chloride  associated  with  a 
body  which  gave  a  copious  yield  of  furfurol  by  acid 
hydrolysis,  and  probably,  therefore,  a  pentaglucose. 

It  is  therefore  probable  that  this  pentaglucose  exists  in 
the  fibre  in  the  form  of  a  cellulose  (K.  Schulze,  Ber. 
24,  2277).  There  are  many  grounds  for  regarding  ligni- 
ttcatiou  as  a  process  of  modification  of  cellulose  by 
deoxidation  and  dehydration,  and  the  action  of  dilute 
chromic  acid  in  presence  of  a  hydrolysing  acid  would 
appear  to  confirm  this  view,  while  giving  the  nearest 
approach  which  the  authors  have  yet  made  to  the  retracing 
of  the  process  backwards  through  its  several  stages. 


PATENTS. 


An  Improved  Method  of  Treating  Peat  Fibre  for  the 
Manufacture  of  Paper  Wrappers,  Millboards  and  the 
like.  J.  A.  London,  Xeweastle-on-Tyne.  Eng.  Pat. 
7816,  June  30,  1890.     id. 

Peat  fibre  is  taken  direct  to  the  breaking  engine  and  is 
there  mixed  with  the  other  material,  such  as  rope,  bagging, 
waste  jute,  and  waste  papers.  To  the  mixture  rosin  size, 
containing  a  large  excess  of  alkali,  is  added,  and  the  tempe- 
rature raised  to  150°  F. — E.  J.  B. 


New  Process  of  Sizing  Paper.     A.  Mitscherlich,  Freiburg, 

Germany.  Eng.  Pat.  11,372,  July  21,  1890.  4<t. 
I  In  adding  sulphite  liquors  in  which  wood  has  been 
boiled  to  a  solution  of  gelatine,  the  latter  is  precipitated 
in  a  "  highly  cementitious  and  adhesive  condition."  The 
precipitate  is  dissolved  in  slightly  alkaline  water,  and  is 
reprecipitated  in  the  pulp  by  the  addition  of  alum.  (Com- 
pare this  Journal,  1883,  541.)— E.  J.  B. 


Improvements  in  the  Manufacture  of  Pearl  Hardening. 
J.  Beveridge,  Gravesend.  Eng.  Pat.  12,400,  August  8, 
1890.     6d. 

I'i:  vul  hardening  or  crystallised  calcium  sulphate  is  prepared 
by  the  double  decomposition  of  solutions  of  sodium  sulphate 
and  calcium  bisulphite.  The  resulting  solution  of  sodium 
bisulphite  is  sold  as  such,  or  it  may  be  applied  to  a  variety 
of  uses  in  paper  mills. — E.  J.  B 


Improvements  in  the  Method  of  Obtaining  Useful  Products 
from  Bleaching  Powder  Dreys  and  Lime  Mud  from 
Paper  Works.  T.  J.  Hutchinson,  Manchester.  Eng. 
Pat.  13,504,  August  28,  1890.      id. 

Instead  of  repeatedly  washing  with  water  the  waste  residues 
from  the  production  of  bleaeh  liquor  or  caustic  soda  liquor, 
the  inventor  treats  these  residues  at  once  witli  a  solution  of 
sodium  carbonate,  so  as  to  utilise  any  lime  present  in  the 
residues  for  the  production  of  caustic  soda.  The  treated 
residue  is  collected  in  a  filter  press,  dried  and  calcined  for 
tile  reproduction  of  caustic  lime. — (i.  11.  li. 


Improvements  in  Photographic  Sensitisi  d  Films  or  ( 'ards. 

11.  Kuhn.  Springfield,  U.S.A.      Eng.  Pat.  6921,  April  22, 
1891.     6d. 

The  inventor  renders  cardboard  waterproof  by  dipping  it  in 
a  "  solution  of  insoluble  soap."  After  being  covered  with 
celluloid  varnish  it  is  coated  witli  a  mixture  of  barium 
sulphate  and  gelatine.  When  this  is  dry  the  boards  are 
passed  between  polishing  rollers  and  are  then  coated  with 
an  emulsion  prepared  by  mixing  together  alcohol,  ether, 
pyroxylin,  chloride  of  strontium,  an  aniline  colour,  and 
nitrate  of  silver.  —  E.  J.  B. 


Improvements  hi  the  Manufacture  of  Pearl  Hardening. 
J.  Beveridge,  Gravesend.  Eng.  Pat.  7797,  May  6, 
1891.     4(/. 

INSTEAD  of  the  sulphate  of  soda  specified  in  Eng.  Pat. 
12.400  of  1890  (see  above)  the  inventor  uses  a  solution 
of  sulphate  of  magnesia  for  the  purpose  of  decomposing  a 
solution  of  bisulphite  of  calcium. — E.  J.  li. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Hypoiodous  Acid.   A.  Sehwicker.    C'hem.  Zeit.  1891,15,630. 
See  under  XXIII.,  page  805. 


The   Spontaneous   Inflammability    of  Carbon   Visulphide. 
M.  Popel.  'Chem.  Zeit.  15,  822—823. 

The  causes  governing  the  spontaneous  ignition  of  carbon 
disulphide  are  obscure,  and  the  following  ease  may  be 
useful  as  serving  to  elucidate  one  of  them.  On  accouut  of 
the  volatility  of  carbon  disulphide  great  difficulty  is  expe- 
rienced in  working  with  it,  it  being  impracticable  to  prevent 
its  escape  through  the  cocks,  manholes,  &c,  of  the  extraction 
apparatus  in  which  it  is  used  even  at  trifling  pressures  such 
as  y  1  of  an  atmosphere.  The  air  which  timls  it-  way  into 
the  apparatus  each  time  it  is  opened  also  carries  away  a 
considerable  amount.  While  experimenting,  in  order  to 
diminish  the  loss  thus  caused,  the  author  attached  a  tube  to 
the  end  of  the  exit  pipe  dipping  into  oil  to  the  depth  of 
about  10  cm.,  and  found  that  absorption  was  fairly  com- 
plete, and  that  though  the  amount  of  carbon  disulphide 
vapour   carried  off    when    the   temperature   of  the  cooling 
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!v  In  — 1-J    I  '..  yet  when  it  rose  -  —10 
litre*  in  11  few  hours.     On 
of  the  the  absorption  vessel   the  pressure  in  the 

sppam  ''•  atmosphere,  and 

the  boiling  nf  the  liquid  in  the  -til!  «  ntly  affected. 

While  a  workman  ■""'  'he  ,J,I  vessel 

.  him  more  i n  for  that  purpose,  it  was 

me  bol  at  the  bend,  and   an 
exploi  I   which   set  fire  t..  the  oil  saturated  with 

esrbon  disul|  author  attributes  this  occuri 

ipour  and  air  in  the  pipe  being  raised  t" 
point   by  friction.     A  direct  experiment 

i  little  carbon  disulphide  to  eraporate  in 
n  coppei   oven,  showed  that   ignition   would  take   pi 

.       Coppei    has  apparently  some   specific  action 

inducing  the  combination,  as  ioatiDg  the  sides  of  the 

oven  with  claj  uch  effect   was   produced.     In.. 

•   ■   temperature  •  ■!    135°—  145    C.  (      3—4   atmo- 

■  i  will  ignite  a  mixture  of  carbon  disulphide  and  air : 

tin-pipe*  should  tl  lagged  where  such   a 

mixture  U  likely  to  come   into  eontacl  with  them.     The 

■   the  temperature  of  ignition 

ami  the  in"''-  violent  the  explo 

In  conclusion,  the  author  recommends  the  adoption  of  a> 
low prea  issible  withoutthe  use  of  a  partial 

vacuum  to  which  is  forbidden  by  the  risk  that 

would  be  incurred  by  the  explosion  of  a  mixture  of  carbon 
disulphide  vapour  and  air  during  compression  in  the  pump 
cylinder.  Where  plenty  of  oold  water  for  condensation  is 
available  the  loss  i-  small,  bul  in  any  ease  the  plant 
should  be  under  careful  and  intelligent  control, —  B.  13. 


have  disappeared.  Supersatnration  with  Boda  follows,  and 
distillation  bo  long  as  the  base  distils  over.  The  latter  is 
then  evaporated  down  with  hydrochloric  acid,  and  the 
residue  reerystallised  from  alcohol. 

'/'lu  Base  itself  is  easily  separated  from  the  hydro*, 
chloride  by  means  of  alkalis,  is  easily  volatile,  and  possess!  - 
a  penetrating  odour,  similar  to  that  of  methylamine. 


On    I  i   uaiacol  a»   a    Substitute  for   Creosote. 

I     Walter.     Chem.  Zcit.  Rep.  1891,15,  165. 

t  kbosoti    i-   one   of  the   mosl   useful   medicines   in  lung 
-.  but  it  has  n  disagreeable  taste  and  no)  unfre 

inflammation  of  the  mucous  membrane  of  the 
stomach.  The  author  attributes  the  evil  effects  to  the 
cresolic  substances  present  and  the  good  effects  to 
the  guaiacol.  Hut  a*  guaiacol  also  possesses  an  objection, 
able  taste  and  smell,  the  author  proposes  the  nse  of 
oyl  guaiaci 

hi  ll 


.    ll 

II 


in  be   obtained  free  from    injurious  im- 
iii   taste   and    smell.     Ii    becomes 
i.  the  stomach  into  guaiacol  and  benso 

the  hospital  experien f  the  autl 

.  subatituti  favourabli 

on  ■  1 1 1_-  •  influence   on   the 

ll   i; 


\ 
I!,  t.  24,  -'  l""  -2402. 

"Iii»  pipenuine   furnished   as  a  comn 

product  being  now  such  thai  cxai  I  observations  and  experi- 

rly,  the  autl 

■■  prepari  'I  by 

t  !       with     lli'r  ' 

thus    wparel  en  crj  stallined 

from  •  iti  il  sulphuric 

acid   (liiebermann  inf(ly  ''v  this 

ompoundi 

blue      M  It  is  with  difficulty  soluble 

in  oold  I   hot  dilute 
hoi. 

/<  |    ll.\    i  11  ),.  —  An     aqueous 

nolutioi  warmed  with  an  excess  of  methyl. 

on  sulphate  for   several  hour-   in  connexion 

I  condenser  until  tin-  alkaline  and  nitroso  r. 


ffew  i  'ompounds  of  the  Camphor  Group  and  u  Veto 
Terpene.  0.  Wallach.  Aanalen,  Ism,  263,  129— 156. 
Tins  paper  i-  n  continuation  of  the  author's  researches  on 
I  enchol,  the  geometrical  isomeride  of  camphor,  for  which 
it  is  now  proposed  to  substitute  the  name  Penehon,  on 
account  of  its  ketonic  nature.     (This  Journal,  1890,  1147.) 

Fenchon,  (  ,„II„<». — To  prepare  this  body,  the  portion  of 
fennel  oil  of  boiling  point  190 — 195  ('.  is  treated  with 
nitric  acid  (concentrated),  when  the  anethol  and  tfther  im- 
purities  are  oxidised,  whilst  the  fenchon  is  left  unci 
The  product  of  the  reaction  is  pound  into  wnl 
separated  oil  washed  with  caustic  soda,  distilled  with  -t,  am, 
dried,  and  finally  crystallised  at  a  low  temperature.  The 
pure  producl  boils  at  192  — 193  .  and  has  a  specific  gravity 
of  ii  '.Hi'..",  at  19  C.(not  0-934  at  23  as  given  in  the  abstract 
mentioned  above).  On  prolonged  cooling  al  a  low  tempertv 
olidifies  in  large  crystals,  melting  at  5 — 6  C.  Its 
refraction  is  »„  =  !•  46306  a!  19  C,  corresponding  to 
a  molecular  refractive  power  -    14*23,  whi  .pound 

i  ii  O  without  ethylene  bonds  requires  44 '11.  It  is  dextro- 
rotatory [a]„  +  71"97.  Bromine  forms  an  unstable 
crystalline  addition  product  with  fenchon  in  the  cold  :  on 
warming,  both  bromine  and  iodine  yield  substitution  pro- 
duct-, r.  ucuon  is  dissolved  unchanged bj  cold  hydrochloric 
or  sulphuric  acid,  nitric  acid  only  attacks  it  on  prolonged 
heating,  and  then  bul  slowly,  organic  aeids  and  hydro- 
cyanic acid  being  among  the  products  ,,f  decomposition. 
It  i-  oxidised  bj  potassium  permanganate,  when  dimothyl- 
nialonic.  acetic,  and  oxalic  acids  are  formed.     Fenchon  and 

camphor  have  a  similar  physiological  action.     The  f r 

doe i   reacl   with  either  phenylhydrazine  or  with  acid 

sulphites  of  the  alkali-,  hut  yields  a  crystalline  oxime  with 
hydroxylainine  [vide  previous  abstract).  The  melting 
point  of  tin-  bod}  varies  with  the  method  of  heating  from 
150 — 165  C,  owing  to  its  losing  water  and  form 
anhydride,  C|UlIu,N,  which  is  mostreadily  gol  by  warming 
the  oxime  with  sulphuric  acid  (dilute).  This  anhydride 
boils  at  -j 1 7  —  L'ls  (  .,  i-  dextro-rotatory,  and  appears  to 
he  an  unsaturated  body,  combining  readily  with  bromine 
and  with  the  halogen  h.Mlraci.l-.  When  treated  with 
sodium  amalgam  in  alcoholic  solution  ii  yields  a  base, 
i  ,11,  \(i  10H,,>iHj),  which  boils  between  250  and 260  C. 
auhyaridc  or  uitrile,  il  appear-  to  1..-  an  unsaturated 
l.,..l\.  forming  n  hydrochloride,  CI0HIIN'.2HCI.     fenchon 

react-    -miilaih     t"    camphor   with    ammonium    formate   to 

form  ilic  formyl  compound  of  a  base,  fenchylamine,  from 
lie  ti.  c  bai  i  ,  i    .11    Ml  .  i-  readilj    isolated.     This 
l.ii,  i    ,    ;.  liquid  having  a  smell  resembling  both  thai  of 
d  of  bornylaminc.     It  boils  at    195    C,  and 
has  as]  itj  of  0*9095.    of  the  -alt-,  the  hydro- 

chloride and    sulphate   ai.     readil]    solid, le   in    water.     The 
a    primarj    one   and  acetyl,   benzoyl,   and   alkvl 
substitution  products  have  hen   prepared  from   it.     It   is 
Ifevo-rol  24*68°.       With    nitron-     acid     a 

peouliai  neutral  oil  i-  formed,  which  is  undei   invest 

but  neither  the  corresponding  alcohol  nor  a  dia/..  compound 

results.  The  alcohol,  Fenchyl-alcohol,  (,,,11,-t  ill,  the 
analogue  of  borneol,  is  obtained  by  reducing  fenchon  with 
-odium  in  alcoholic  solution.  Ii  forms  well-characterised 
white  crystals  melting  at  40  -41  C.  and  boiling  at  201  ('. 
The  vapour  ha-  i  penetrating  smell  slightly  resembling  that 
of  borneol.  The  alcohol  is  iusoluble  in  water,  solub  e  in 
al.ohol  and  ether,  hut  do,-  not  form  add  lion  products  with 
bromine  or  with  the  halogen  hydracids  a-  borneol  does.  It 
i-  ucvo-rotatory,  „  ,,  -  lO-85  .  Tr:ated  with  strong 
nitric  acid  it  i-  readilj  oxidised  '"  fenchon,  I'l,.,- 
nentachloride  converts  tic  alcohol  into  the  corresponding 
chloride,  t'„,ll,:. CI,  a  liquid  boiling betwem  84    and  86   I   , 
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which,  like  hornyl  chloride,  is  converted  into  a  terpene, 
C'1(|Hlr,,  when  heated  with  aniline.  This  hody,  to  which  the 
name  Fenchene  is  given,  is  a  liquid  boiling  at  1.~>K  — 160°C, 
readilv  volatile  with  steam,  and  optically  inactive.  Its 
refractive  index  points  to  the  presence  of  an  ethylene  bond, 
as  does  the  ease  with  which  it  reacts  with  bromine.  It  is 
very  stable  towards  nitric  acid  ;  on  oxidation  with  potassium 
permanganate  a  monobasic  hydroxy  acid,  C10H16<  >3,  results, 
the  nature  of  which  is  being  worked  out.  The  paper 
coucludes  with  theoretical  considerations  as  to  the  relation 
which  fenchon  and  its  derivatives  bear  to  camphor. — ('.  A.  K. 


Terpenes  and  Ethereal  Oils.  ().  Wallach.  Annalen, 
1891,  264,  1—32. 
Pinene. — It  is  generally  believed  that  pinene  readily  takes 
up  a  molecule  of  bromine  to  form  a  liquid  dibromide, 
C10H16Br2,  which  when  treated  with  alcoholic  potash  gives 
off  hydrobromic  acid  and  forms  cyniene.  On  the  other 
hand  Tilden  has  shown  (.1.  ('hem.  Soc.  1888,  82)  that  pinene, 
like  limonene  and  dipentene,  can  absorb  2  molecules  of 
bromine.  The  author  has  re-investigated  the  reaction  and 
rinds  that  when  1  molecule  of  the  hydrocarbon  is  treated 
with  1  molecule  of  bromine,  absorption  occurs  very  readily, 
but  that  some  hydrobromic  acid  is  always  liberated.  The 
product  of  the  reaction  when  treated  with  alcoholic  potash 
yields  a  complex  mixture  consisting  of  camphene,  undecom- 
posed  pinene  hydrobromide,  a  crystalline  pinene  dibromide, 
and  perhaps  a  very  small  quantity  of  cymene,  which  last 
was  not  however  detected  with  certainty.  The  crystalline 
dibromide,  which  has  the  formula  C^H^Kr.,,  forms 
hexagonal  colourless  crystals  melting  at  1G9° — 170°  C, 
soluble  with  great  difficulty  in  cold  alcohol,  readily  soluble 
in  chloroform  and  in  warm  acetic  ester.  The  yield  obtained 
is  only  7  per  cent.  Neither  camphene  nor  pinene  hydro- 
bromide  yield  it  when  treated  as  above,  so  that  it  is  to  be 
regarded  as  a  direct  product  of  the  action  of  bromine  up"" 
pinene.  It  is  optically  inactive  and  does  not  form  addition 
products.      When  heated  with  aniline,  cymene  is  formed. 

Limonene,  when  treated  with  2  molecules  of  bromine 
yields  in  addition  to  the  crystalline  tetrabromide,  C10HlcBr4, 
a  liquid  tetrabromide  which  is  regarded  as  a  physical 
isomeride  of  the  former.  The  crystalline,  dextro-rotatory 
tetrabromide  when  heated  with  alcoholic  potash,  is  con- 
verted into  a  liquid  monobromide,  CulHl:llir,  also  dextro- 
rotatory, 3  molecules  of  hydrobromic  acid  being  most 
probably  split  off  thus  :— C^H^Hr,  =  Gi0H13Br  +  3  HISr. 
This  monobromide  reacts  with  hydrobromic  acid  to  form 
the  inactive  limonene  tetrabromide,  viz.,  dipentene  tetra- 
bromide. Aniline  reacts  differently  to  alcoholic  alkali  with 
limonene  tetrabromide,  only  a  small  quantity  of  hydro- 
carbons resulting  amongst  which  a  mouo-alkvlated  benzene, 
probably  propylbenzene  and  cymene,  were  detected. 

Dipentene. — Dipentene  dihydrobromide,  C10H„, ,2HBr, 
treated  with  bromine,  is  converted  into  a  crystalline  tri- 
bromide,  C'^H^Br,,  which  forms  snow-white  plates  melting 
at  110  ('.  Heated  with  sodium  in  alcoholic  solution  a 
hydrocarbon,  C10HU,  is  formed,  isomeric  but  not  identical 
with  cymene.  It  boils  at  183  —184  ('.  and  absorbs 
bromine  very  readily  to  form  a  well  defined  crystalline 
tetrabromide,  C10HuBr4,  which  melts  at  154° — 155°  C,  and 
also  a  second  tetrabromide  of  the  same  formula,  melting  at 
103° — 104°  C.  This  latter  could  not  be  obtained  crystalline, 
but  only  in  an  amorphous  condition.  The  study  of  the 
action  of  chlorine  on  dipentenedihydrochloride  has  also  been 
begun  by  the  author,  atri-  and  tetrachloride,  C10HlrCl3,  and 
C'upHnjCI,,  having  already  been  isolated. — C.  A.  K. 


Strychnine.     J.  Tafel.     Annalen,  1891,  264,  33— 84. 
After  a  review  of   the  attempts  that  have  been  made  to 
elucidate  the  constitution  of  strychnine,  the  author  gives  full 
details  of  his   own  experiments,  with  the    same  object   in 
view. 

Loebisch  and  Schoop  (Monatsh.  Chem.  7,  83),  have  shown 
that  strychnine  treated  with  alcoholic  soda  yields  a  body  to 
which  they  gave  the  name  of  "  strychnol"  which  has  been 


shown  by  the  author  (thin  Journal,  1890,  1061),  to  have  the 
formula  ( ^[HjjNjOj,  being  formed  by  the  addition  of  H  ,t  I  to 
the  strychnine  molecule.  This  substance  possesses  phenolic 
properties,  but  further  experiments  have  shown  that  it  is  not 
a  phenol,  but  an  imido-acid,  for  which  the  name  "  strychnic 
acid  "  is  proposed.  The  alkaloid  itself  is  to  be  regarded  as 
the  anhydride  of  this  acid,  the  two  bodies  standing  in  the 
relation  of  isatic  acid  to  isatine  :— 


(c^n.AiD 


/ 


CO 


Strychnine. 


(C,„H,,.X<  I) 


-CO.OH 


»NH 

Strychnic  acid. 


The  presence,  both  of  the  imido-group  and  of  the  carboxyl 
group  in  strychnic  acid  is  pointed  to  by  the  action  of  nitrous 
acid,  by  the  introduction  of  acid  radicles  and  by  the  forma- 
tion of  esters.  The  two  latter  reactions  are  complicated  by 
the  fact  that  the  acid  regenerates  strychnine  on  treatment 
with  mineral  acids.  The  sodium  salt  of  strychnic  acid 
reacts  with  methyl  iodide  in  alcoholic  solution,  to  form  the 
methiodide  of  strychnic  acid,  also  a  secondary  base,  which, 
when  treated  with  mineral  acids,  behaves  similarly  to 
strychnic  acid  and  forms  strychnine  methiodide,  the  pro- 
duet  obtained  by  direct  treatment  of  strychnine  with  methyl- 
iodide  : — 


/N<1 

II.  .id      CO.< 


CHa 


(CjoHjjO) 


(HI 


Nil 


Strychnic  acid  methiodide 


N<CH3 


(<',„1  !,.(>)      (D  +  H,0 

N 

si  rychnine  methiodide. 


When  the  sodium  salt  of  this  methiodide  of  strychnic 
acid  is  treated  with  an  excess  of  methyliodide  in  methyl- 
alcohol  solution  two  methylated  bodies  result,  standing  in 
tlic  relation  of  a  methyl  ester  to  its  acid,  as  was  proved  by 
converting  the  one  into  the  other.     These  products  are  : — 


N<fH:i 


(CjoHjjO)  f-  CO. OH       and        (C,„H..X>)  |-  ('( ).  I  M  II 


/ 


N<['H' 


X.C'H, 

ftfethylstrychntc  acid 
methiodide. 


X.C1I, 

M  i  n   Istrv;  Inn:  acid  methiodide 
methyl  ester. 


the  formation  of  which  points  decisively  to  the  presence  of 
the  imido  group  and  of  the  carboxyl  group  in  strychnic  acid. 
The  silver  salt  of  the  methiodide  of  strychnic  acid  loses 
silver  iodide  on  gentle  warming  with  water  and  forms  methyl 
strychnine,  which  is  to  be  regarded  as  the  methyl-beta'in  of 
strychnic  acid,  an  ammonium  hydrate  having  been  formed 
as  an  intermediate  product : — 


(CJ0HaO)?-CO 


/ 


N<gH3 


,/ 


V 


Methylstrychninea 

The  silver  salt  of  the  methiodide  of  methyl  strychnic  acid 
reacts  similarly  to  form  the  corresponding  compound  in 
which  the  hydrogen  of  the  imido-group  is  replaced  by 
methyl,  viz. :  — 

1,1  <o 


(OjoH^fCO 


tN.Ctt, 
Dimethylstrychnine. 

Methyl  strychnine  is  a  secondary  amine  and  forms  a 
nitrosamine  ;  dimethyl  strychnine  is  a  tertiary  amine  and 
forms  a  nitroso-compouud  closely  resembling  the  nitroso- 
compound  of    dimethylanilinc,   with  which   base  it  shows 
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PhenocolluM  Hydrochloricun         Vi       Intipyretic. 
apolh  /■  it.  1891,  6,  -17. 

'I  in-  new  antipyretic  is  the   hydrochloride   of   smidoaccl 
paraph 

in    II 


I    II. 


mi  a  i.<  ii   mi 


further  both   with  benzaldehyi 

and  :i 

ycllon  colouring  a  lively.     These  reactions  point 

,,,,!„.      \       ill   group  in  dimethyl  strychnine 

msequentl)    the    =  N  -CO-  group   in  strychnine 

_.   bj   on,-   valency, 
pose  ill,,   i.  tbyKstrychuine  by 

similarly  to  nitroso-dimethyl-aniline,  with  the  forma- 
l  methyl  imine  were  unsuccessful. 

action  of  baryl  i- 
scribed  bj  Gal  and 
>  dihydrostrychnine  and  tri 
■  ive  been  given  n  The  former 
. .  has  the  composition   ill    V1  '..   and  :i  •■ 
-  of  the  author  i-  an   isomi  ride  of 
utrychi                                             cule  of  water  of  crystal- 
which  ii  Ii                     I       This  iso    ■  ichnic  n<i,l  is 
utable   towards   mineral  acids,  with   which   ii    forms   salts, 
niially  in  this   from  strychnic  acid.     Concen- 
trated hydrochloric  acid  acts  on  the  iso-acid  al   100   C.  to 
f,,rMi  ;,  bodj                    milarly  t"  Btrychnine,  which  could 
not  however  be  obtained  A  which 
has  nol   yd  been  examined  in  detail;  thi  similar 
mi  properties  to  strychnine.     The  iso-acid  forms  a 
nitrosaminc,  and  reacts  with  alcohol  and  with  acetic  anhy- 
dride i"  form  an  ester  and  acetyl  com] nd  respectively, 

which  crystallise  with  difficulty.       Metbyliodido   t is   a 

mcthiodide  with  the  sodium   salt  of  the  iso  acid   ami  the 
■odium  sail  of  thi  irther  with  methyliodide 

,,n  similar  lines   to  the    corresponding   compound   of   the 

lal  "in  methyl-iso-strychnic  acid  metl 

methyl  ester.  Iso  methyl  -  strychnin!  and  iso- 
dimethyl  strychnine  have  also  beeo  prepared  from  the  silver 
sails  of  the   corresponding  iso  -  compounds ;   these  behave 

irly  to  the  uormal  comp ids  in  iheii  bul 

•  lilT.r  in  their  physical  properties.     The  cause  of  the  iso- 
merism requires  further  investigation. 

Full  details  of  the  mi  thodi"  of  preparation  and  properties 
,,:  tbo  substanci  -  deall  with  in  the  memoir  are  given. 

— C.  A.  K. 


77,i  Physiological  Action  of  Paraphenetiditie.     1..  Renter. 
Pharm.  Zeit.  1891,  35,  185. 

I'm:  ii'iim  mi'ink.  which  is  found  as  an  impurity  in  phena- 
cetine,  is  poisonous,  and  when  given  for  sour-  time  in  very 
small  doses  affects  the  kidneys,  producing  twphtritu.  It 
is  therefore  verj  necessary  always  to  test  phenaoetine  for 
p-pbenetidine. — C.  A-  K. 


Stability  of  Hydroxylamine.     V.  Meyer.     Annalen, 

264,  186. 
HrDnoxvLAinifi  ia  not  completely   decomposed  by  boiling 
mcentrutcd  caustic   fixed  :ilk:ili,  as  i-  generally  sup- 
posed, and  hence  this  reagenl   does  nol   serve  to  rcmov:  the 
olutiona  v  hen  required.     It  is.  how- 
ever,  completely     destroyed    by     treutmenl     with    platinic 
chloride    and    hydrogen   being    reduced    to    ammonia,  as 
-W   shown    by    the   author.     <  In   the   decomposing 
action  of  ferric  chloride,  platinic   chloride,  8tc.,   Lossen  and 
others  have  repeatedly  written.— C.  A.  K. 


anil  results  I  ocinc  and  phencti- 

riino.     It  forrai   ,  white  micro  crystalline  powder  soluble  in 

about    16  ]  I   crystallising   thcrefr in 

i  nit  si  pnrnli  -  in  nei  dies  which 

\ potash,  and  the  alkaline 

carl from   an  aqueous  solution  of 

the  hydrochloride  in  the  form                   illi  -,  which 

I    molecule  I'lien,  lidinc  and 

glycocini    an  .  1 1 1  the 

alkaline  bydi 

of    the  hydi 

given  c. I   rcsulti 

when  antipyrinc,  antifubriuo,  and  sodium  soli,  ilatc 

no  in  lil       i       \     K 


Conversion  of  Cupreine  into  Quinine.  O.  Hesse.  Pharm. 
Zeit.  1891,  36,  - 
erves  thai  Grimaux  and  Arnaud,  (this 
Journal,  728 — l-l)  who  claim  the  production  of  quinine 
from  cupreine  by  the  action  of  methylic  chloride  on 
cupreine  sodium,  have  nol  stated  the  yield.  He  tl 
thinks  it  possible  that  the  cupreine  experimented  upon 
might  have  contained  quinine  as  an  impurity. 

lint  even  if  the  conversion  has  really  been  successful  it 
will  shut  lv  be  a  matter  of  scientific,  not  practical,  intrust, 
as  cupreine  is,  after  all.  aii  alkaloid  procurable  with  difficult}  . 

—  1..  de  K. 


.1   Violet  Colouring  Matter  from  Morphine;  the   Formula 

page  7."i4. 


eudomorphine.     P.  Cazeneuve.      Hull.  Boo.  Chim. 


1891 


5.  •'■:   -86:i. 

See  unili  r  IV 


Ttesopyrine.  I..  Boux.  J.  Pharm.  Chem.  1891, 
23,  288. 
Win  \  concentrated  solutions  of  antipyrine and  of  reeorcinol 
in  molecular  proportions  are  mixed  together  a  white  pre- 
cipitate is  formed  with  which  a  few  oily  drops  are  mixed  up. 
i  >n  stirring,  the  oily  compound  increases  in  quantity,  forming 
a  thick  mass  which  after  1 — 2  minutes  becomes  hard.  The 
resulting  product  is  insoluble  in  water,  only  slightly  soluble 
in  ether,  bul  fairly  bo  in  iloohol,  from  which  solution  it 
separates  in  white  crystals  which  melt  readily  on  heating. 
ine  i>  the  uame  given  to  the  new  compound,  the 
composition  of  which  has  not  been  ascertained.  It  has  no 
smell  hui  a  slightly  biting  taste  ;  the  alcoholic  solution  is 
not  precipitated  bj  water.  It  is  coloured  orangu-red  by 
sulphuric  acid,  red  by  nitric  aoid,  and  blood-red  b.\  feme 
chloride. — C.  A.  K. 

Preparation     <•!'     Hypnal     or     Monochloralantipyrine. 
Demandrc.     Repert.  de  Pharm.  1891,  47,  H>7. 

final  srvkm    runs,  of    chloral  1imIi.ii,    are   dissolved   in 

50 grms.  of  wain-,  ami  a  solution  ,,t   ;,;;  grms.  of  antipyrine 

also  in  50grme  ol  wateradded.    The  mixture  is  well  shalron 

ii.ii.iil  funnel  and  allow,. I  to  stand  when  it  separates 

into  an  aqueous  and  an  oil]  layer,  the   former  Boating  on 

ter.     After  standing  foi  the  two  liquids  are 

'.  into  evaporating  dishes  and  there  allowed  to 

stand   for  84  hours,  when  the  oilj  layer  solidifies  to  form 

transparent  rhombic  crystals,     A  few  crystals  also  separate 

from  tbo  aqueous  solution.     The  crystals  are  purified  and 

finally  dried  between  filter  paper  or  over  Bulphurio  aoid  in 

an  exsiccator.  -C   A.  K. 


Method  for  Purifying  Carbon  Bisulphide  without 
Distillation.  A.  Chenevier.  L'Union  Pharmac.  1891, 
32,  204. 

i  un  litre  oi  tin  carbon  bisulphide  is  treated  with  0  ."i  ce,  oi 
bromine  and  allowed  to  stand  for  3  to  I  hours.  Thi 
of  bromine  is  removed  by  agitation  with  caustic  potash  or 
copper  turnings.  Any  remaining  cloudiness  may  then  be 
removed  by  agitation  with  n  little  dn  calcium  chloride  with 
subsequent  filtration.     The  carbon  bisulphide  tn  at,  il  in  this 

waj  is  col less,  of  pleasant  smell,  anil  evnporatee  without 

residue,     (i.  II.  II. 
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Bromoform.     G.  Beringer.     Amer.  J.  Pharin.  1891,  63,  80. 

The  author  was  unable  to  obtain  satisfactory  results  with 
Giinther's  method  for  the  preparation  of  bromoform,  and  has 
worked  out  the  following  modification  of  Dumas'  method. 
120  grins,  of  lime  are  slaked  and  placed  in  a  flask 
attached  to  a  condenser  and  provided  with  a  dropping 
funnel.  The  stopper  of  the  flask  carries  in  addition  a 
tube  reaching  into  the  flask  and  connected  at  its  upper 
end  by  means  of  a  piece  of  rubber  tubing  to  a  rubber 
bail  which  serves  to  blow  a  current  of  air  into  the  mixture 
and  thus  to  keep  the  whole  well  agitated.  120  gnus,  of 
acetone  are  then  added  gradually,  the  mixture  warmed 
gently  to  45° — 50  1'.  and  then  bromine  added  slowly  m.til 
the  liquid  is  coloured  permanently  yellow.  When  the 
reaction  is  completed,  lime-water  is  added  to  alkaline 
reaction  and  the  liquid  distilled.  The  first  portion  of  the 
distillate  contains  the  bromoform,  which  is  separated,  washed 
with  water,  dried  over  calcium  chloride  and  distilled.  The 
product  of  boiling  point  143 — 148°  C.  is  placed  in  a  freezing 
mixture  and  the  portion  that  solidifies  at  +  G  C.  separated 
as  quickly  as  possible  from  adhering  liquid.  The  crystals, 
which  may  be  considered  as  chemically  pure  bromoform, 
have  a  sp.  gr.  of  2-900  at  15°  C.  and  boil  at  147  — 
148    C. 

According  to  the  author,  bromoform  used  medicinally 
should  boil  at  117  — 150°  C.  and  should  not  be  coloured 
either  by  strong  sulphuric  acid  or  by  caustic  potash.  When 
shaken  with  water  the  aqueous  solution  should  not  give  an 
acid  reaction,  nor  a  precipitate  with  silver  nitrate,  nor  reduce 
the  latter  reagent  with  the  formation  of  a  mirror.  The 
vapours  of  the  sample  should  not  irritate  the  membrane 
either  of  the  eyes  or  of  the  nose. — C.  A.  K. 


The  Present  Commercial  Importance  of  Saccharine  and 
the  Attitude  of  the  Beetroot  Industry  with  Reference 
to  the  Exemption  of  this  Substance  from  Taxations. 
F.  v.  Thiimen.     Chem.  Zeit.  1891,  15,  G34 — 635. 

See  under  XVIII.  A., pages  784 — 78J. 
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^Improvements  in   the  Manufacture  of  Oxyphthalic  Acids 

(Phenol  Dicarhon  Acids).  J.  V.  Johnson.  From 
1-'.  von  Heyden,  Dresden,  Germany.  Eng.  Pat.  12,993, 
August  19,  1890.     4(/. 

The  alkali  salts  of  the  alkyl  esters  of  1:3  and  1  :  4 
hydroxybenzoic  acid  are  treated  in  an  anhydrous  condition 
with  carbon  dioxide  in  an  autoclave  at  a  temperature  of 
1 40° — -1 80°  C.,  the  product  of  the  reaction  dissolved  in  water 
and  the  ester  of  the  hydroxydiearboxylic  acid  precipitated 
by  the  addition  of  a  mineral  acid.  The  alkyl  group 
attached  to  the  carboxyl  is  then  removed  by  hydrochloric 
acid  or  other  suitable  means  and  the  free  dicarboxylic  acid 
obtained.  In  this  manner  the  following  acids  are  formed  : — 
(1.)  the  0-hydroxy-phthalic  acid  of  Reinier  and  Tiemann  ; 
(2.)  the  hydroxy-terephthalic  acid  of  Burkhardt  and 
Jacobsen  ;  (.3.)  the  a-pheuol-diearboxylie  acid  of  Ost,  from 
the  esters  of  1  :  2,  1  :  3,  and  1  :  4  hydroxybenzoic  acids 
respectively.  The  following  equation  represents  the 
reaction : — 


C'0H4 


/ 


CO.OC^H,,^! 


\().l 


4        CO, 


CO.OC'„H2it  +  1 
OH 


CO.  OR 


— C.  A.  K. 


Improvements    in    the   Manufacture  of  "  Spermine."     W. 
Majert,  Berlin,  Germany.   Eng.  Pat.  15,404,  September  29, 

1 890.     G</. 

"  Spennine  "  is  the  name  given  by  Schreiner  to  a  base, 
CjHiX,  found  in  human  and  in  animal  sperm,  and  which, 
according  to  Ladeuburg  (Ber.  21,  758),  is  ethyleneimine — 

NH<| 

which  in  aqueous  solution  should  be  easily  condensible  to 
piperazine  or  piperazidine — 

CH,  -  XH  -  CHa 

I  '  I' 

CH;  -  XII  -  CHa 

The  author  tiuds  that  the  product  has  this  latter  formula, 
and  that  it  is  produced  by  the  action  of  alkalis  or  of  alkaline 
earths  or  of  mixtures  of  the  two  upou  the  following  bodies : — 


Dinitroso- 

Dinitro- 

Trinitro- 

Tetranitro- 

Pentanitro- 

Hexanitro- 

Di-chlor- 

Trichlor- 

Tetraehlor- 

Pentaehlor- 

Sexacblor- 


Dipheuyl-piperazine. 

Ditolvl-piperazine. 

Dixylyl-piperazine. 

Dimesityl-piperazine. 

Dipseudocumyl-piperazine. 

Dinaphthyl  piperazine. 


The  dichlor,  &C.  compounds  may  be  substituted  by  the 
corresponding  bromo-  or  iodn-piperazines. 

One  part  by  weight  of  the  above  is  treated  with  2  to  4 
parts  by  weight  of  25  per  cent,  caustic  soda  or  potash. 
Prom  dinitroso-diphenyl-piperazine,  one  molecule  of  pipera- 
zine and  two  molecules  of  nitrosophenol  result.  The  mixture 
is  distilled,  when  the  piperazine  passes  over  with  the  steam, 
and  is  neutralised  in  the  distillate  by  hydrochloric,  phos- 
phoric, or  sulphuric  acid.  Water  is  employed  as  the 
solvent  for  the  alkalis  or  alkaline  earths  ;  when  the  latter  are 
used  it  is  advisable  to  work  under  pressure  in  closed  vessels 
anil  at  a  rather  higher  temperature.  The  free  base  has  the 
smell  of  sperm,  and  is  very  soluble  in  water,  from  which  it 
crystallises  in  glittering  four-sided  tables.  The  hydro- 
chloride, which  is  employed  in  medicine,  forms  needles  con- 
taining water  of  crystallisation.  Very  weak,  slightly  acid 
solutions  of  this  salt  yield  a  pomegranate-coloured  crystal- 
line precipitate  with  bismuth-potassium  iodide,  and  a  yellow 
precipitate  with  picric  acid.  The  gold  double  chloride  forms 
small  yellow  glittering  scales.  (Compare  this  Journal,  1891, 
381.)— C.  A.  K. 


A  Receiver  for  the  Preservation  and  Application  of 
Chloride  qt  Ethyle.  B.  J.  B.  Mills,  London.  From 
Messrs.  Auguste  Gillian!,  Prosper  Monnet,  and  Jean 
Marie  ('artier,  Lyons,  France.  Eng.  Pat.  16,392, 
October  15,  1890.     id. 

The  ethyl  chloride  is  enclosed,  immediately  after  its  manu- 
facture, in  glass  flasks,  each  containing  the  quantity  usually 
necessary  for  an  operation — about  10  grins.  The  flasks  are 
cylindrical  and  have  a  slender  neck,  which  is  hermetically 
sealed  after  filling.  The  slender  neck  of  the  flask  is  broken 
off  at  the  most  contracted  part,  which  is  indicated  b\"  a  file 
mark,  when  required  for  use,  and  as  the  ethyl  chloride  boils 
at  +  10°  C.  it  vaporises  immediately  and  issues  in  a  fine 
jet  of  vapour.  A  liquid  jet  can  be  obtained  by  laying  the 
flask  down  or  by  turning  it  upside  down.  By  heating  the 
flask  more  or  less  by  the  hand  the  strength  of  this  liquid  jet 
can  be  regulated  at  will.  By  simply  placing  the  finger  over 
the  mouth  of  the  flask  the  jet  of  liquid  or  vapour  can  be 
stopped. — C,  A.  K. 
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/  Koj  Webber 

I,.,  ,  April  7, 1891.     id. 

Tbi  mucoui  membranes  fi animals'  stom  u  l.-.  especially 

tied  water  or  with 
t  sulphurous 
position,  and  the  whole 
,  :.infl   bj   stand  omparatively  clear 

■  drawn  "IT  and  saturated  with  radium  sulphate, 
.    .  .,  whieb  precipitates  the  pepsine. 
i  i  d,  and  form-  the  crude 

oh  the  pure  pepsine   is  prepared  :  it  is, 
If,  and  i-   marketable.    The  punfl- 
-.  the  Bulphate  of  Bodium  and 
ting  into  solution,  whilst  the  pepsine  n 
More  than  90  per  cent,  of  the  Bodinm  sulphate 
employed  can   be  Ihiu  !       purified  pi  p 

■  of  offensive  odour;  it  i-  nol 
ii.  i, -ih,  being  qc 
tin-  inactivi  pcptoni      '      L  K. 


/„;/„,,  •/,,    Manufacture  of  Ot'ho-oxyquinoline 

iiml    Oxuquinoi  Uioes.        A      Lembach     and 

h,   and  <'.  .!.   Wolff,  Wiesbaden, 
I,  May  ''•,  1891.     Ic7. 

I  Inline  LM1DO -i-lil.M.I  -PAKA-BI  U-HOKII      acid,    "rtli 

pbenol-para-sulpho  yccrol,  and  sulphuric 

together  for  about  6  lour-  in  a  suitable  vessel  pro 
..ill  mi  inverted  condenser  and  the  resulting  molten 
diluted  with  water.    The  whole  i-  then  neutralised 
„,,!,    ,  i    the    bydroxyquinoline,  which   i- 

complctcly  precipitated,  separated  b)  nitration  und  | 

tillatton  with  steam.     Uy  boiling  tlii-  product   with 

sulphuric  acid  and  water  for  6  hours  and  evaporating  of)  the 

,1,1.1  in  -i   vacuum  pan,  the  neutral  sulphate, 

,c    ii  si  HI  i  .  ll_-'i,.  i-  obtained  in  the  form  of  sulphur 

in    instead  ol   separating  the  water  in  a 

ii  pan,  the  liquid  can  be  evaporated  on  u  water  bath, 

orb\  d  team,  when  a  honey-like  yellow   syrup  is 

■  I  which  when  digested  with  a  mixture  of  alcohol  and 

ether  yields  tin-  sulphate  a-  a  fine  yellow  powder  melting 

;..   and  180  I 

phenol     sulphonati     ol      l  .  3     bydroxyquinoline, 

i    ii    i  >u    \  i    II      '  'II  ,  -i  i    i  m  i,  is   prepared  bj  boiling 

-..ill'  hydroxyquino- 
II     i  phenol  sulphonic  acid  with  water  for  about 
ii   whole  daj   in  a  vessel  provided  with  an  invert 

olution  "I  the  product  results,  which, 

d  in  a  vacuum  pan  below  100  '  .,  yields  h 

docs    not    crystallise    readily.      I'hc 

oluble  in  water.    Similar  com- 

i    2  hydroxyquinolino with  1  :2  phenol  sulpl ic 

icid    and  with 
■ulphi  hydroxyquinolino   sulpho-salicylatc, 

i    II    |  111  iN  ,(    II II  .<  HI   S(  '    i  HI  i  arc   obta 

phenol  stilphonate.     Further, 
ilerivatives  ina)  bo  employed   in   the 

Iroxytpiinol lerivativi  b,  and  in  the 

ilroxyquinoline  itself    tho  1  i  - 
nitrnphviiol   I     I   sulphi  instituted   b) 

t.  ..i  .-tin  i  suital 

i      \.  K. 


/ 
P.  A.  I 

^  ork,  U.S.A 

Tin    | 

ti  <l.  tin- 
Ivcnt  i* 
i  i-      l 
- 
I  ..I  HItcrcd.     M 


extracted  in  this  manner.     The  patent  further  covers  the 
production  of  a  medicinal  prcpar.it ion  consisting  of  the  >ai.l 
jelly,  having  absorbed  within  it  the  active  principle  of  u 
I.!.-  Bubstance. — i  .  A.  K. 


Manufacture  of  Pyrazolones.    O.  Imray,  1 Ion.     From 

('.   F.    Boehringer    Sdl ,    Waldhof,    near    Mannheim, 

Germany.     Eng.  Pat.  9928,  June  26,  1891,     6d. 

I'vii  k/ui. derivatives  are  produced  by  tin-  action  of  0-haIogen 
substituted  fatt)  acids  or  of  their  esters  on  phenylhydi 
the  Bubstances  being  heated  together  on  the  water-bath  and 
the  product  of  the  reaction  thru  separated  by  the  addition 
of  water.  From  fl-chhiropropionic  acid  or  its  ester  phenyl- 
pyrazine  (pAt  nylhydropyrazolone") — 


<  ,M,-N 


1IX 


Id 


lit' CHS 

1.  suits. 

This  bod)  forms  tine  fiat  needles  or  plates  which  melt  at 
121  ('.  and  are  readily  soluble  in  alcohol  and  in  chloroform. 
When  treated  with  a  mild  oxidising  agent  such  as  mi 
o\iilc,  in  benzene  or  chloroform  solution,  it  is  converted 
into  dehydrO'phenyl-pyrazine  which  crystallises  in  fine, 
needles  melting  at  154  «  -  This  body  has  the  following 
titutional  formula  : — 


(    II  - 

UN 

I 
lie 


,  ,i 


i  ii 


l- rum    this,  dehydro-methyl-phenyl-pyrazine  i-   ol 
b)  the  action  of  methyl  iodide  and  wood  spirit  at  100  ('..a 
body  which   possesses  valuable  antipyretic  properties.     It  is 
readily  soluble  in  water  and  crystallises  from  chloroform  in 
rystals  which  melt  at  l'Ju    C. — C.  A.  K- 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Stability  of  Ilydroxylamine.     V.Meyer.     Annalcn,  I  Mil, 
264,  126. 


See  under  XV,  pa 


PATEN  rs. 


Improvements  in  tin    Manufacture  »/  Transparent  Fit  ribh 
film*  for    Photographic  and   other    Purposes.     .1.    W . 
Swan,  liromlcy,  and  J    Leslie,    Belfast.     Kng.  Pal 
Jum  26,  Is'.ne      Id. 

A  -..ii  in. \..|  nitrocellulose  or  celluloid  is  distributed  try 
mean-  of  u  machine  or  ill  ail)  other  suitable  manner,  upon 
or    mi  ■  ol     paper,    linen,    cotton,    or  an)    "ili,  r 

'ill  material,  previously  prepared  with  a  surface 
of  gelatine  or  other  substance  unaffected  by  the  nitrocellulose 
or   celluloid   solution,  calendered   or   polished  with  talc,  .Sc 

.  the  llexihlc  support  must  be  kept  level  until 
the  solution  sets,  when  it  ma)  I"-  hung  uo  to  dr)  .  The  Hint 
i-  tin  n  stripped  from  the  support.  If  intended  for  photo- 
graphic purposes  the  film  is  coated  with  the  sensitive 
emulsion  t  ithcr  before  or  after  stripping.— C.  II.  It. 
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Improvements  Relating  to  the  Manufacture  of  Flexible 
Films  for  Photographic  and  other  Purposes,  and  to 
Apparatus  for  Cse  in  such  Manufacture.  B.  J.  Edwards, 
Loudon.     Eng.  Pat.  11,945,  July  30,  1890.     Sd. 

Thk  specification  describes  and  illustrates  an  apparatus  for 
recovering  the  solvents  used  in  the  manufacture  of  flexible 
films  by  passing  the  coated  support  through  a  heated  chamber 
from  which  the  vapours  are  driven  or  drawn  into  a  refrigerat- 
ing and  condensing  apparatus.  The  support  used  is 
preferably  a  plate  or  slab  of  glass,  and  after  the  dried  film 
has  been  coated  with  the  sensitive  emulsion  these  slabs 
are  passed  into  a  special  drying  chamber  containing 
horizontal  racks  placed  one  above  the  other  and  capable 
of  movement  in  a  vertical  direction. — C.  H.  li. 


Improvements  in  Apparatus  applicable  for  Use  in  Photo- 
graphy. T.  I!.  Sloper,  Devizes.  Eng.  Pat.  12,014, 
July  31,  1890.     Sd. 

This  patent  relates  to  holders  made  of  wire  for  lifting  plates 
out  of  developing  dishes  and  holding  them  during  washing, 
also  for  keeping  prints  separate  whilst  washing.  The 
holders  for  plates  grasp  them  round  opposite  corners.  In 
the  case  of  prints,  wires  or  threads  are  passed  across  from 
one  end  of  the  wire  holder  to  the  other,  in  order  to  form  a 
network  on  which  the  print  rests. — C.  II.  li. 


Improvements  in  the  Manufacture  of  Photographic  Films. 
J.  J.  Acworth,  London.     Eng.  Pat.  13,836,  September  3, 

1890.      !</. 

A  rand  of  American  cloth  or  other  suitable  material  is 
coated  with  a  strong  solution  of  gelatine  or  an  analogous 
substance,  such  as  isinglass,  containing  glycerol  or  some 
similar  compound  in  order  to  make  it  pliable.  When  the 
film  of  gelatine  is  dry  it  is  stripped  off  the  support  and 
wound  on  a  roller.  The  film  is  then  passed  through  a 
solution  of  nitrocellulose  or  pyroxylin,  which  makes  it 
waterproof,  or  nearly  waterproof,  on  both  sides.  The 
pyroxylin  solution  contains  from  3  to  G  per  cent,  of  pyroxylin 
dissolved  in  a  mixture  of  amy]  alcohol  and  omyl  acetate. 
The  film  is  afterwards  dried  by  passing  dry  air  over  the 
surface",  or  by  placing  it  in  a  room  kept  at  a  suitable 
temperature,  or  by  passing  it  through  a  specially  con- 
structed chamber  containing  air  heated  to  about  200°  F. 
— C.  II.  If. 

Improvements  in  or  connected  with  Photographic  Spotting 
or  Re-touching.  F.  C.  D.  Beacham,  London.  Eng.  Pat. 
2390,  February  10,  1891.  6d. 
A  COLOURED  crayon  for  spotting  or  re-touching  is  made  by 
melting  together,  and  heating  at  a  high  temperature,  white 
wax,  soap,  "  salts  of  nitre,"  pitch,  shellac,  calcined  lamp- 
black, and  brown,  scarlet,  blue,  and  violet  powders  in 
varyiug  proportions  according  to  the  colour  required. 

— C.  H.  1!. 


Improvements   in    Photography.       A.   .1.   Boult,   Loudon. 

From   J,    North,  New    York,  U.S.A.     Kng.    Pat.    8557, 

-May  19,  1891.  Gd. 
GnAJARETic  acid,  (  ,,llll-.,,i  )„  when  freshly  prepared,  is 
soluble  in  alcohol,  ether,  carbon  bisulphide,  chloroform, 
acetie  acid,  benzene,  &c.,  but  when  the  free  acid,  or  its  salts 
with  metallic  or  organic  bases,  or  its  haloid  substitution 
derivatives  and  their  salts,  are  exposed  to  light,  they  become 
more  or  less  insoluble  in  the  solvents  named.  The  addition 
of  small  quantities  of  Aniline  violet,  Magenta,  Safranine, 
and  other  colouring  matters,  accelerates  the  action  of  the 
light.  Guaiaretjc  acid  is  prepared  by  concentrating  to  a  thin 
syrup  a  filtered  solution  of  two  parts  of  guaiaeum  in  10  parts 
of  alcohol  and  adding  a  warm  concentrated  solution  of 
1  part  of  potassium  hydroxide.  After  24  hours  the  pulpy 
mass  is  pressed  through  a  filtering  cloth,  and  the  solid 
matter  washed  with  alcohol  and  then  with  water,  and  finally 
crystallised  from  dilute  alcohol. 


One  hundred  parts  of  the  acid,  or  120  parts  of  its  silver, 
zinc,  lead,  or  magnesium  salt  with  or  without  3  to  4  per  cent, 
of  Aniline  violet  or  other  colouring  matter,  are  dissolved  in 
500  parts  of  pure  benzene.  7\  parts  of  dry  caoutchouc  is 
also  dissolved  in  50C  parts  of  benzene,  and  the  two  solutions 
are  thoroughly  mixed  and  spread  in  the  dark  on  a  well 
cleaned  surface  of  glass,  metal,  &c.  The  dried  film  is 
exposed  behind  a  transparent  negative  or  positive  to  bright 
sunshine  for  10  to  12  minutes,  and  is  developed  by  means 
of  a  mixture  of  one  part  of  benzene  and  five  parts  of 
turpentine,  or  some  similar  liquid.  The  plate  is  then  dried 
and  etched  by  some  acid  according  to  the  nature  of  the 
support. 

Another  method  is  to  mix  a  neutral  aqueous  solution  of 
10  parts  of  guaiaretie  acid  (neutralised  by  any  alkali)  with 
Km  part>  of  a  dilute  solution  of  gelatine.  A  well-cleaned 
surface  is  coated  with  this  mixture  and  dried  in  a  horizontal 
position  at  a  temperature  not  exceeding  120'  F.  The  film 
is  thin  put  into  a  dilute  solution  of  any  suitable  acid  in 
order  to  precipitate  guaiaretie  acid  in  the  film,  or  into  a 
solution  of  a  metallic  salt  in  order  to  form  a  guaiaretate. 
After  thorough  washing  it  may  or  may  not  be  immersed 
in  a  very  dilute  solution  of  an  aniline  dye.  After  again 
drying  the  film  is  exposed  and  is  then  leveloped  with  a 
benzene  developer.  After  drying  the  gelatine  film  is 
hardened  by  means  of  alum,  chrome  alum,  tannic  acid,  &c, 
and  the  support  is  etched  through  the  film  by  a  suitable  acid. 
If  the  image  is  etched  on  glass  suitable  pigments  may  be 
rubbed  in  and  fixed. — C.  H.  B. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

The  Rate  of  Explosions  in  Gases.     II.  B.  Dixon.     Lecture 
Royal  Inst.,  June  12,  1891. 

See  under  II. ,  page  752. 


Modern   Explosives   in  Relation   to  Health.      Industries, 
August  21,  1891,  182. 

Ix  compliance  with  the  wish  of  the  workpeople  a  committee 
was  formed  in  September  1S89  of  the  Durham  Coal  <  hvners' 
Association  consisting  of  representatives  of  both  masters 
and  men,  with  two  of  Her  Majesty's  Inspectors  of  Mines,  to 
consider  the  question  and  report  whether  the  fumes  pro- 
duced  by  the  combustion  of  Tonite  and  Rolmrite  were 
injurious  to  health. 

The  medical  report  of  Drummoud  and  Hume  shows 
that  after  thorough  inquiry  and  examination,  they  could 
find  no  evidence  of  acute  illness  being  caused.  The  general 
conclusions  arrived  at  by  the  united  experts,  chemical  and 
medical,  were  that  (1)  the  fumes  produced  by  Tonite  and 
Roburite  are  not  more  dangerous  than  those  from  gunpowder. 
(2.)  Nitrobenzene  is  apparently  not  produced  by  the  com- 
bustion of  Roburite.  (3.)  The  carbon  monoxide  produced 
is  only  present  in  traces.  (4.)  An  interval  of  five  minutes 
should  be  allowed  to  elapse  before  the  hewers  re-enter  the 
scene  of  firing;  and  (5)  that  as  a  portion  of  the  gases  in 
the  fumes  came  from  the  fuse  the  charges  should  be  fired 
by  electricity. 

Dynamite.     V.Meyer.     Annalen,  1891,  264,  127--129. 

According  to  the  researches  of  Abel,  explosive  substances 
are  not  exploded  by  the  detonation  of  any  other  body,  but 
it  is  only  certain  detonators  which  produce  an  explosive 
effect  in  each  case.  For  instance,  large  quantities  of  iodide 
of  nitrogen  will  not  explode  gun-cotton,  and  dynamite  is  not 
fired  by  all  explosives.  Hence  it  appears  that  the  explosive 
wave  of  the  detonator  must  be  specially  suited  to  the  explo- 
sive, and  consequently  one  would  expect  that  each  explosive 
would  be  its  own  best  detonator.  The  author  observed, 
however,  that  in  one  instance,  when  he  exploded  a  dynamite 
cartridge  as  a  lecture  experiment  and  had  pushed  an 
ordinary    detonator    further    than     usual    into    the     mass 
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of  the  dynamite,  thai  although  an   explosion  took  place, 

.lion    of    the    dynamite    remained   un- 

merely   scattered  about,  a  result  which  is 

ird  with  tin-  above   theoretical   idea.     In 

lik.-  manner,  the  author  points  out  that  Abel,  on  allowing  a 

:  through  :i  space  ol   11"-'  m.  upon 

compn  -  ■  ■  Found   that  only  a  comparatively 

■mall   portion   of  1 1  ■  i -    material   was    exploded,  whilst  the 

iboul  in  a  finely-divided  state. 

— C.  A.  K. 


I'AI  I 


Improvement*  Relating  to   F.xplosix      /  tiles  or  Shells 

iiml  in  Cartridge*  or  Chai  Vst   therein.     .1-   M. 

McMaban,  New  York,  1  ,8.A.     Eng.  Pat. 9612,  June  20, 

Tut  object  "l  tin-  invention  i-  to  enable  nitro-glycerin  and 
other   high   explosives   I  i  with   safety   in  shells. 

Foi   di  i  the   numerous   means    by    which    the 

inventor  proposes  to  effect  his  purpose, the  original  s] 
tion,  with  it-  copious  description  and  numerous  drawings, 
must  i  d. — W   M. 


Improvements  in  the  if anufa  I     jectiles. 

A     Martin.    Birmingham.      Eng.  Pat    11,616,   July   24, 
1890.     td. 
I  in  ol  invention  i- to  prevent  the  blowing  oul  of 

|uenl   failure  of  the  shell  to  burst 
under  tl  osion.      For  this  purpose  "the 

■  th.  shell  i-  formed  by  closing  in  or  contracting  the 
internally  threaded  rear  end  ol  the  -lull  behind  or  around 
an  externally  threaded  ring  <>r  bushing  after  the  same  ha- 
body  >>f  th.-  shell.  The  ring  i,r 
bushing  i-  thus  wholly  or  partially  imprisoned  by  the  con- 
end  "t  the  shell,  the  fuse  being  screwed  into  a 
tapped  hole  tossing  through  both  the  closed-in  base  of  the 
shell  ami  tin.  internal  ring  or  through  the  bushing  oi 

-W    \l. 


/  ating  tu  tin    Miuiitjiiihiii    1 1   Explosives 

mill  in   Apparatus    therefor.      II      II.    Lake,    London. 
II     8,    Maxim,   Westminster.     Eng.    Pat.  15,483, 
Scptcmbci  '»/. 

momy  in  the  manu- 

llu  ose  by  dipping  the  cotton  suet  i 

of  strength.     Tin 

ration   From    the   cotton 

When  ili.-  final  bath  become  too  weak  '"  pro- 

umpletc  tie    nitration,  tin-  weakest   bath  i-  removed 

bath  "t  (  entrated   acids  is  added 

which   beconi  .1   one,  an. l   -<>  on   systematically, 

ii  i-  lefl  in  contact 
»ith  tie-  a. ii  i,  hours. 

It  i-  t!  -  .r.-r    ai  .1    put 

itniL'  coils,  -ii 
thai    tl  !.   ami    tlni-    the    ■ 

course  tu  tin- 


id. 


Tin-  in  •-  will. 


I'm  ■ 

■ 

Tin  blasting  •■ i  ■  mixture  of  mall 

ammonium  hlorute. 

■ 


or  can   he  used   in  a   dried   or   in  a  st ,  ep.-d   condition.     The 
nitrate    of    an.lii'inium  anil    chlorate  of    potassium    ean    he 

employed   either   solid  or  dissolved,  or  the  material-  For 
producing  these   -alt-  ean  he  -..  used  a-  to  be  converted 
into  the  salts  in  tin-  blasting  material.    Other  indifferent 
material-   ean    also   he   added   to  the    mixture  for  eolouring 
i,  such  a-  aniline  dissolved  in  alcohol  or  glycerol. 
Further,  either  of  tin-  above  -ah-  may  1"-  omitted  from  the 
mixture,  which  ean  he  prepared  either  wet,  dry,  warm  or 
cold.     By   modifying   tin    proportions   of    the   ingredients 
any  desired  degree  of  explosive  Force  can  1"-  attained.     The 
cartridge  is  cylindrical,  with  a  centra)  boring  for  the  intro- 
duction of  the  match,  round  which  live  air  channels  are 
d,  whilst  it   also  contains  a  recessed  air-chamber  at 
A   sketch   is  given.     The  name  "  DynasnoU "  is 
-..1  For  the  new  explosive. — C.  A.  K. 


XXII1.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Brun ton's  Quartering  Shovel.     Eng.  ami  Mining 
1891,  718. 

The  author  ha-  invented  n  rapid  ami  accurate  sampling 
tool.  Th,-  tool  consists  essentially  of  a  flat-bottomed,  well- 
balanced  Bteel  shovel  10  in.  in  width,  having  verticul  sides, 
ami  two   central  partitions  2|   in.  apart,  thus  dividing  the 

mpartments,  the  centre  one  being  closed 

....I  hark,  ami  having  a  width  one-quarter  of  the 

whole. 


SaMPI  i\i.    Mii.v  l  l  . 

To  use  it  the  shovel  i-  pushed  into  a  pili-  of  finely- 
crushed    oi.  .     A-   the  shovel  i-    raised    it  i-  drawn   back 

at    the   -am.-  time   with   a   sharp   rotate  motion   to  the  right, 

which    throws  th.-  ore    contained  in  the   outside  comparl 

in.  hi-    .-ill   from  the    hark    end  of    the    shovel    into  a  !■ 

on-  pile.     Wli.i,   the   necessary    thro"    to  accomplish  thai 

r.-uli  ha-  bei  ii  given,  tin-  motion  i-  reversed  ami  tin-  shovel 

brought   rapidly  to  the  left,  which  action  discharges   the 

i the  central  compartment  >-i   shovel  upon  a 

pile. 

I,-:-  .,-  sampling  work-  ami  different  Bmelters  upon 
hundreds  "i  lots  ol  ore,  many  ol  them  in  duplicate  ami 
triplicate,  -how    that  there   i-  no   d  between   the 

r.-uli-  obtained    in   tin-  method  and    Cornish  quartering. 

operators   attain   BUch     great     rapidity   in    this 

method  of  quartering  that  it  will  doubtless  he  a-  applicable 
entratea  ami  all  other  finely-crushed  material  a- to 

th.    final  reducti t    machine    samples.     In  somi    recenl 

speed  i. -t-  it  was  found  that  a  ton  of  on-  could  l»-  cm 
down  t"  a  loo  [b.  grinder  -ample  by  one  man  in  11 
minuti 


Apparatus  foi  tin  Constant  Generation  of  Gases. 

R.  Ilhiieht   and  O.  r'ocrstcr.     (hem.  Zeit.  1891,15 

I  in   authors  arc  in  the  habit   of   drying  fcrding  cake-,  and 

their  el  of     at  I anhydride. 

A-  the  Kipp's  apparatus  requires  a  g I   deal  of  attention, 

and  wants  often  re-charging,  they  have  non  constructed  an 
apparatus  which  will  he  found  t..  answei  bi  Iter,  ami  can  he 
■  a  long  time  to  itself. 
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Fig.  1   represents  the  apparatus.     A  is  a   glass  cylinder 
1  metre  in  height  and   10  cm.  in   diameter,  filled  with  small 

Fig.  1. 


lumps  of  marble.  The  top  of  the  cylinder  is  fitted  with  a 
trebly-perforated  ground  glass  stopper  A1,  and  the  lower  part 
is  connected  with  the  tube  b.   Through  the  tube  a  (see  Fig.  2). 


Fiff.  2. 


A  Constant  Generator  of  Gases. 

which  can  be  closed  by  the  stop-cock,  and  the  lower  part  of 
which  is  drawn  out  into  four  points,  hydrochloric  acid  con- 
tained in  the  reservoir  B  is  allowed  to  slowly  drop  on  to  the 
marble.  Haying  to  traverse  such  a  long  distance,  the  acid 
is  almost  completely  spent  before  it  reaches  the  bottom.  The 
solution  of  the  calcium  chloride  flows  through  the  tube  b  into 
the  flask  C,  which  must  contain  sufficient  fluid  to  prevent 
escape  of  gas.  The  tube  must  have  a  sufficiently  large 
diameter  so  as  never  to  be  filled  and  consequently  not  to  act 
as  a  syphon.  The  cylinder  A  is  connected  withtbe  reservoir 
B  by  means  of  the  tube  0  (Fig.  2),  which  in  turn  is  connected 
air-tight  with  c  by  means  of  an  india-rubber  tube,  in  order 
that  the  pressure  of  the  gas  in  both  tubes  shall  be  the  same. 
The  carbonic  acid  finally  escapes  through  the  tube  y  (Fig.  2) 
and  is  passed  through  a  wash-bottle.      If  the  marble  wants 


replenishing,  all   the  analyst   has  to  do  is   to  remove  the 
stoppers  a  and  c. 

The  same   apparatus    may  of    course  also  be  used   for 
generating  other  gases  such  as  hydrogen  sulphide.— L.  de  K. 


Continuous  Apparatus  for  the   Generation   of  Chlorine. 

G.  Griinewald.     Zeit.  Cheru.  u.  Phys.  Unterr.  1890,  4   84. 

Tin-  flask  A  contains  the  manganese  dioxide  and  is  provided 

Fig.  1. 


Apparatus  fob  Generation  of  Chlorine. 

with  a  rubber  stopper  having  two  holes  through  one  of 
which  the  bent  tube  a,  6,  c,  d,  passes  to  the  flask  B,  whilst 
a  tube  provided  with  a  stop-coek  is  inserted  in  the  other. 
By  opening  or  closing  this  stop-cock  the  acid  is  drawn  into 
or  forced  back  from  the  flask  A,  the  acid  being  contained  in 
B  and  C.  The  bent  tube  «,  b,  e,  d,  must  be  capable  of  being 
moved  up  and  down.  To  prevent  the  stopping  up  of  the 
bent  tube  it  is  provided  with  a  number  of  small  holes  at  the 
bottom,  and  is  surrounded  by  a  wider  tube  also  containing 
small  holes  at  the  sides  as  shown  in  Fig.  2.    The  dimensions 

Fig.  2. 


recommended  are  as  follows  : — Flask  A,  300  cc. ;  flask  B, 
320  cc;  bulb  C,  600  ec. ;  a,  b,  24  cm.  ;  6,  c,  12cm. ;  c,  d, 
12  em. ;  I,  40  cm.  For  larger  forms  of  apparatus  these 
proportions  should  be  adhered  to.  The  apparatus  can  also 
be  employed  for  the  continuous  generation  of  other  gases 
that  require  heat  for  their  production. — C.  A.  K. 


Apparatus  for  the  Itapid  Determination  of  Carbon  Dioxide 
in  Furnace  Gases.     Thoniud.  Zeit.  1891,  15,  539 — 540. 

The  apparatus,  as  shown  in  the  Figure,  consists  of  a  vessel 
a  having  a  capacity  of  100  cc.  and  provided  with  an  inlet 
and  outlet  tube.  A  graduated  tube  c,  divided  into  cc,  and 
fitted  with  a  stop-cock,  is  ground  into  a  at  b.  The  stopper 
b  is  bored  at  the  side,  so  that  communication  between  the 
vessel  a  aud  its  side  tubes  can  be  made  or  closed. 
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.1  i-  ailed  with  the  foi  be  tested  by 

n  through  the  tube  i    bj  means  of  the  robber 

:,  the  usual  way.    Thi   -  >  filled  with 

itj  l  -25  tothe  mark  ./. 

A  blank  experiment  in  first  made  bj  filling  the  vessel  a  with 

•  the  openings  of  the  side 
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Apparatus  sob  I«i  n  umimm.  Carbolic  Dioxide. 

tabes  bj  taming  the  (topper  l>  and  opening  the  cock  com- 
municating with  e.  The  liquid  in  c  falls  to  ■  certain  point, 
which  is  made  the  rero  of  the  instrument.  Correction  for 
temperature  and  pressure  i-  neglected,  as  the  instrument  is 
only  intended  for  rough  technical  porpoi 

In  making  a  determination,   the  ressel  a  having   been 
filled  »nli  the  gas  to  be  tested,  the  soda  solution  is  allowed 

in   flow  in  until  absorption  of  carl lioxide  is  complete 

and  no  mora  can  enter.    The  volume  of  soda  solution  used 

then  gives  at se  the   percentage  of  carbon  dioxide  in  the 

■ample. 

made  bj  1 1 « i  —  instrument  agree  wel|  with 
those  made  bj  more  accurati  apparatus. — B.  It. 
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INORGANIC   CHEMISTRY.— 
QVANTITATI]  I 

Estimation  of  Bismuth  in  Silver  Rtfinerg  Xlags. 
\V.  Hampe.  Chem.  Z.it.  1891, 16,410. 
A  i  Lautenthnl  crude  silver  is  refined  according  to  Boessler'ti 
method  (this  Journal,  lsx'j.  286)  by  treating  it  in  graphite 
crucibles  with  powdered  qnartz  and  silver  sulphate,  this 
-  occasioning  less  loss  of  Bilver  and  purifying  it 
almost  completely  from  bismuth.  The  Blag  consists  mainly 
of  silicates,  and  is  sold  according  to  the  percentage  of  silver 
and  bismuth,  For  a  complete  snail  sis  the  skin  is  evaporated 
to  dryness  with  nitric  acid,  taken  up  with  nitric  acid  and 
water,  filtered,  and  the  residue  fused  with  soda  in  a 
platinum  crucible,  the  fused  mass  treated  with  nitric  acid, 
the  solution  evaporated  to  dryness,  &c.  [for  a  determination 
of  the  bismuth  it  is  sufficient  to  digest  1  grm.  of  the  finely- 
powdered  slag  with  15  cc.  of  the  nitric  acid  for  a  consider- 
able time,  adding  10  cc,  concentrated  hydrofluoric  acid, 
and  when  solution  is  complete  adding  a  tea  drops  of 
sulphuric  acid  and  evaporating  to  dryness.  The  residue  is 
dissolved  in  nitric  acid,  filtered  from  graphite,  neutralised 
with  ammonia,  precipitated  with  ammonium  carbonate, 
boiled,  tillered,  the  precipitate  dissolved  in  nitric  acid, 
sulphuretted  hydrogen  passed  in,  the  precipitated  sulphides 
redissolved  in  nitric  acid,  treated  with  ammonium  carbonate, 
the  precipitated  lead  and  hisnuith  carbonates  dissolved  in 
hydrochloric  acid,  evaporated  almost  to  dryness,  treated 
with  excess  of  hoi  water,  and  the  undissolved  bismuth 
oxychloride  tillered  off,  dissolved  in  nitric  acid  and  repre- 
cipitated  with  ammonium  carbonate.  The  dry  bismuth 
carbonate  is  removed  as  tar  as  possible  fiom  the  filter  papi  i 
from  which  the  adhering  traces  are  dissolved  "IT  with  nitric 
acid,  the  solution  evaporated  to  dryness  in  a  weighed 
porcelain  crucible,  the  hulk  of  the  carbonate  added,  and 
the  "hole  ignited  to  oxide. 
The  following  is  an  average  analysis  of  a  Bilver  slag  from 

the  Boessler  i tss : — 

I'll.      Si  I,         S.        l.ii.      AIM       l;n.      PbO, 
10-07,    oi.i.    "''.I,    0-15,    l:tl7.   0-48,     r.  e.l. 
Ag,0,    Cu,     sh,    c»o,    MgO,   K,0,    N 
..  o-  15,   0*02,  1-73,     ti-'i,  ii-i'.l.     ii'-'i',. 

-S.  1!.  A.   A. 


Estimation  of  Phosphorus  in  Pig  Iron  by  the  Centrifugal 
I 'roeess.   '<     Bernhardt.     Chem.  /..it.  1891, 15, 410. 

I  in  centrifugal  process  for  estimating  phosphorus  in  iron 
is  now  largely  adopted  in  German  steelworks.  Bormann 
and  "v  ..,i  Beis  (this  Journal,  1890,  111)  recently  rx 
it  ivailable  for  use  with  high  carbon  Bteels  bj  introducing 
potassium  permanganate  into  the  boiling  solution  of  stent 
v"on  Reis   It..-  determined  the  influence  on  the  volume  of 

the  separated  pn  cipitate  of  tin-  at ml  of  acid,  ammonium 

nitrate,  and  molybdate  present,  and  of  the  dilution,  hut 
has  overlooked  tin-  effect  of  variation-  of  temperature  and 
of  the  time  of  rotation.  The  hulk  of  the.  precipitate  is 
greater  when  the  temperature  of  precipitation  is  high,  and 
■  mill  continued  rotation,  and  in  order  to  obtain 
satisfactory  results  the  method  of  working  must  he  abso* 
luteh  uniform.  The  proci  ss  is  conducted  by  the  autl 
I'll.'"-  rwo  grins,  of  pig  iron  (I  to  0*5  grm.  if  there  he 
over  l  pel  cent,  ol  phosphorus)  are  treated  in  a  500  cc,  flash 
with  60  cc  ot  nitric  acid  isp,  j;r.  =  1'2),  heated  until 
solution  i»  complete  and  tin'  nitron-  a,  id  i-  expelled,  a 
solution  of  potassium  permanganate  (10  cc.  for  grey  iron, 

•  i  whit,-  iron,  30  cc,  foi  spiegi  1  and  fern  -manganesi  I 
addi  d  a  little  at  a  time,  tin-  whole  boiled  for  a  few  minutes 

ind  a  solution  of  potassium  oxalate  added  drop  b 
until  the  liquid  bi  comes  char.     After  boiling  for  a  little  while 

•  d,  diluted  t  i  250 cc.,  the  silica  i  when  t!> 
allowed  to  subside,  and  tillered  off  .  the  solution 
i      o-'J  grm.  iron)  are  pipetted ofl  into n 200 cc.  Erlenmeyef 
flask,  which  must  he  prci  iouslv  cleaned  hv  rin-inj;  with  50 cc. 

10  per  cent,  ammonia,  distilled  water,  ion  cc.  of  warm 
hydroohlorio  acid  ( l  :  I )  and  distilled  water  successively  to 
prevent  adhesion  of  the  precipitate  to  the  Bides  of  the  flask, 
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10  cc.  of  acid  ammonium  nitrate  solution  are  added,  the  whole 
heated  exactly  to  70°,  lOcc.  of  ammonium  molybdate  solution 
added,  and  the  mixture  briskly  agitated  for  1  to  2  minutes 
and  allowed  to  cool.  The  pear-shaped  vessel  with  graduated 
stem  in  which  the  precipitate  is  rotated  is  cleaned  first  with 
a  strong  jet  of  distilled  water,  then,  if  necessary,  with 
dilute  ammonia  and  water,  and  finally  it  is  half  filled  with 
hot  hydrochloric  acid  (1:1),  emptied  and  rinsed  with 
distilled  water.  The  precipitate  is  poured  into  this  vessel 
directly,  the  last  portions  being  washed  in  with  water  con- 
taining a  little  ammonium  nitrate;  the  vessel  is  then  closed 
with  the  thumb,  well  shaken  and  placed  in  the  centrifugal 
machine.  The  latter  is  rotated  for  two  minutes  at  the  rate 
of  20  revolutions  per  second,  and  then  violently  brought 
to  a  full  stop,  the  vessel  removed,  closed,  tapped  on  the 
bench  until  the  precipitate  has  a  level  surface,  and  the 
volume  read  off.  The  mean  coefficient  or  value  of  a 
division  of  the  calibrated  stem  of  the  vessel,  must  be 
ascertained  by  a  number  of  veiy  carefully  made  compara- 
tive gravimetric  and  centrifugal  determinations.  A  series 
of  analyses  given  by  the  author  show  a  difference  from 
0-005  to  0-026  per  cent,  of  phosphorus  in  different  classes 
of  iron. 

The  reagents  used  in  the  above  process  are  as  follows : — 
(a.)  Acid  ammonium  nitrate,  a  clear  solution  of  400  grms. 
of  ammonium  nitrate  in  280  cc.  of  water,  to  which  is  added 
280  cc.  of  nitric  acid  (sp.  gr.=  1-4).  (w.)  Potassium  per- 
manganate, 28  grms.  of  the  crystals  are  dissolved  in  1  litre 
of  water,  (e.)  Potassium  oxalate,  250  grms.  of  the  neutral 
salt  in  1  litre  of  water.  ((/.)  Molybdate solution,  ISO  grms. 
of  molybdic  acid  are  dissolved  in  150  cc.  of  water  and  450  cc. 
of  20  per  cent,  ammonia,  the  solution  allowed  to  stand 
several  days,  filtered  and  450  cc.  of  the  filtrate  added  to 
1  litre  cold  nitric  acid  (sp.  gr.  =  1'2),  heated  to  80°  or 
90"  C,  let  stand  for  some  days  and  filtered,  (e.)  Wash- 
water  containing  ammonium  nitrate,  a  clear  solution  of 
750  grms.  of  ammonium  nitrate  in  1  litre  of  water  is  added 
to  a  mixture  of  250  cc.  of  nitric  acid  (sp.  gr.  =  1'4)  with 
3i  litres  of  water. — S.  15.  A.  A. 


Analysis  of  Phosphates.     J.  II.  Vogel.      Chem.  Zeit.  1891, 

15,  495—499. 
For  the  estimation  of  ferric  oxide  and  alumina  the  author 
prefers  a  combination  of  the  methods  of  Glaser  (this 
Journal,  1890,  111)  and  Stutzer,  as  follows:— The  lime  is 
precipitated  as  sulphate  according  to  Glaser's  method,  ami 
the  filtrate  is  then  rendered  alkaline  with  excess  of 
ammonia ;  this  excess  of  ammonia  is  not  expelled  by  boiling. 
The  precipitated  phosphates  of  iron,  alumina,  and  possibly 
a  little  magnesia,  are  filtered  off,  and  then,  without  any 
washing,  30  cc.  of  nitro -molybdate  solution  are  poured  on  to 
the  precipitate  while  still  on  'he  filter.  The  beaker,  in  which 
the  phosphates  were  precipitated,  and  which  will  still  contain 
a  little  of  this  adhering  to  the  sides,  is  placed  under  the 
funnel,  and  the  phosphates  become  dissolved  by  the  nitric 
acid  of  the  molybdic  acid  solution.  20  cc.  of  the  molybdate 
solution  are  diluted  to  100  cc.  with  water,  and  the  filter 
thoroughly  washed  with  it.  The  phosphoric  acid  in  the 
solution  is  precipitated  and  filtered  off,  and  the  filtrate, 
which  now  contains  the  iron,  alumina,  and  magnesia  (if 
present  at  all)  is  heated  to  boiling,  and  after  the  ferric 
oxide  and  alumina  are  completely  precipitated  with  ammonia, 
10  cc.  of  concentrated  ammonia  are  added.  It  sometimes 
happens  that  some  molybdic  acid  precipitates  with  the  iron 
and  alumina,  but  this  will  be  entirely  redissolved  by  excess 
of  ammonia.  The  magnesia  present  remains  unprecipitated, 
and  the  precipitated  iron  and  alumina  are  therefore  pure. 

The  results  obtained  by  the  author  are  good. 

If  it  be  desired  to  estimate  the  magnesia  also,  it  is  recom- 
mended to  allow  the  first  ammonia  precipitate,  consisting  of 
the  phosphates  of  iron,  alumina,  and  magnesia,  to  stand  for 
24  hours,  instead  of  filtering  it  off  while  still  hot.  In  this 
case  the  whole  of  the  magnesia  is  separated  with  it,  and 
will  be  found,  together  with  the  ammonium  molybdate,  in 
the  filtrate,  after  separating  the  ferric  oxide  and  alumina. 

-J.  W.  L. 


Estimation  of  Sulphur  in  Iron  and  Steel.     G.  Ilattensaur. 
Chem.  Zeit.  1891,  15,  521. 

The  accuracy  of  the  results  obtained  by  dissolving  the 
metal  to  be  tested  in  hydrochloric  acid  and  oxidising  the 
sulphuretted  hydrogen  evolved  has  been  questioned  by 
Meineke  (this  Journal,  1888,  645)  and  others. 

A  series  of  analyses  of  Siemens-Martin  metal  made  by 
the  author  by  this  method,  and  by  dissolving  the  metal  in 
a  solution  of  sodium  copper  chloride,  yielded,  however, 
very  concordant  results,  as  is  evident  from  the  following 
figures  : — 


— 

No.l. 

No.  2. 

No.  3. 

No.  4.    No.  5. 

No.  G. 

No.  7. 

Solution      in 
hydrochloric 
acid. 

Solution       in 
sodium  cop- 
per chloride. 

0-022 

11-0211 

0-082     0-OSt 
0-003     0-033 

0-008 
0-<li»7 

O-025 

0-027 

0-027 

0-011 

U-lll-2 

It  may  be  noted  that  in  one  of  these  samples  (No.  G)  the 
whole  of  the  sulphur  was  evolved  on  treatment  with  hydro- 
chloric acid,  in  spite  of  the  presence  of  a  considerable 
quantity  of  copper  (0- 16  per  cent.).  — S.  IS.  A.  A. 


The  Employment  of  Iodic  and  Uromic  Acids  in  Quantita- 
tive Analysis.  A.ISchwicker.  Chmr.  Zeit.  1891, 15,  845— 
846. 

The  author  has  independently  elaborated  a  volumetric 
process  similar  to  that  of  Feit  and  Kubierschky  (this 
Journal,  1891,  486)  for  the  estimation  of  reducing  bodies, 
involving  the  use  of  iodic  or  bromic  acid.  The  author's 
method  differs  from  that  of  Feit  and  Kubierschky  in  so  far 
that  the  bromine  liberated  by  the  reduction  of  the  bromic 
acid  is  not  boiled  off  prior  to  titration  with  sodium  thio- 
sulphate.  Of  course,  in  those  cases  when  the  substance 
being  estimated  is  onl}-  completely  oxidised  at  a  boiling 
temperature,  or  when  it  is  necessary  to  filter  the  liquid,  only 
the  latter  process  is  permissible.  Iodic  acid  is  only  capable 
of  very  limited  application  on  account  of  its  feeble  oxidising 
power.  Sulphurous  acid  is  almost  the  only  body  that  may 
be  conveniently  estimated  by  its  means.  The  reactions  on 
which  the  method  is  based  are  as  follows  : — 

2HI03  =  HoO  +  L  +  05 

2  HIOa  +  10  HI  =  6  H.,0  +  6 1. 

It  appears,  therefore,  that  it  is  only  necessary  to  know 
the  thiosulphate  equivalent  of  the  standard  solution  of  iodic 
or  bromic  acid  before  and  after  the  addition  of  the  reducing 
body  which  it  is  desired  to  estimate.  The  difference  between 
the  two  volumes  if  thiosulphate  is  a  measure  of  the  oxygen 
consumed  by  the  reducing  substance.  The  author  employs 
normal- tenth  and  normal-hundredth  solutions  of  sodium  thio- 
sulphate, potassium  bromate,  and  potassium  bi-iodate.  In 
carrying  out  an  analysis  a  measured  volume  of  iodate  or 
bromate  solution  is  acidified  with  an  excess  of  sulphuric 
acid,  and  a  known  quantity  of  the  substance  to  be  estimated 
is  added.  After  a  short  time  an  excess  of  potassium  iodide 
is  added,  and  the  liberated  iodine  is  titrated  with  sodium 
thiosulphate.  The  following  example  will  show  the  method 
of  calculation  : — ■ 

10  cc.  of  a  solution  of  sodium  sulphite,  containing 
0-01038  grm.  of  Nn.,SOL, were  treated  with  10  cc.  of  normal- 
tenth  iodate  solution.  Afterwards  8-35  cc.  of  normal-tenth 
thiosulphate  were  required  to  absorb  the  liberated  iodine. 
The  difference  (10  cc.  -  8-35  cc.  =  1-65  cc.)  represents  the 
volume  of  iodate  consumed.  Now,  1  cc.  of  normal-tenth 
iodate  equals  0-0063  grm.  Na2S03.  Therefore,  1-65  cc.  = 
0-01039  grm.  Na2S03. 

The  other  test  analyses  given  are  very  satisfactory. 

— H.  T.  P. 
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The  Estimation  of  Carbon  Dioxide.     P.  Tscbaplowita. 
/.  i-   Anal.  Chem    1891,  30,  279—282. 

'I'm.  method  ben  describi  I  relates  to  the  estimation  of 
carbon  dioxide  in  carbonates,  and  is  used  by  the  author  in 

where  only  a  small  quantity  of  material  i-  available 

lamination.    Schulze's  method  (Zeits.  Anal  Chem.  9, 
290),  in  which  the  carl  i    aired  ia  abaorbed  by  a 

solution  <»f  barium  hydrate  of  known  strength,  and  the 
■  barium  hydrate  afterwards  titrated  with  oxalic 
acid,  n~iiij_'  turmeric  tincture  and  paperaa  indicator, he  finds 
Weighing  in  an  absorption  apparatus,  the  gain 
in  weigh)  indicating  the  carbon  dioxide  absorbed,  he  finds 
open   i"   t»  i  that  the   aqueous  vap< 

during  the  boiling  required  to  expel  the  carbon  <li<> viil.-  from 

aerating  lla-k   i«  not  i ipli  teiy  absorbed  by  mhIi 

drying  materials  as  Bulphuric  acid,  calcium   chloride   and 
anhydrous  copper  sulphate,  and  if  hydrochloric  acid  be  used 
for  evolving  the  carbon  dioxide,  some  of  this  passes  the 
copper  sulphate  absorption  tube  and  is  weighed  as 
acid.     Be  also  ti ml-  thai  self-contained  apparatus,  in  which 

rbonie  acid  is  determined  by  the  loss  in  \s .  i ^  1  > t  after 
its  expulsion,  are  unreliable  owing  to  the  difficulty  duo  to 
condensation,  as  these  apparatus,  owing  to  ilioir 
irregular  Bhape,  cannot  be  easily  perfectly  cleaned  or  brought 
to  trie  same  condition  ol  Burface  al  the  ln-ginning  and  end  of 
the  experiment.  To  avoid  these  objectionable  features  he 
uses  an  absorption  apparatus  consisting  of  a  double 
flask,  with  corks  in  each  neck,  through  which  pass  wide 
tubes.  The  tubes  are  filled  with  glass  beads  about  the  Bize 
ol  peas,  and  a  layer  of  beads  1  cm.  thick  covers  the  bottom 
of  the  flask.  About  25  cc.  of  a  l  •  5  i"  i  cent,  caustic  potash 
solution  i-  poured  over  the  beads.     Thi  acid  is 

evolved  by  sulphuric  acid  in  a  ila-k  which  i~  attached  to 
the  absorption  tlask  by  an  india-rubber  tube.   This  generating 

tlask  should  be  large  ei gh  to  contain  sufficient  water  to 

dissolve  any  calcium  sulphate  that  may  I"-  formed  in  it. 
After   boiling  to  expel  all   the  carbon   dioxide   from    the 

ting  il.i-k.  thi  e  rinsed  « ith  hot  wati  i 

the  tubes  of  the  absorption  Aaslt   into  the  botl of  this 

tla-k,  ami  a  solution  of  hamuli  chloride  is  added,  and  after 
closing  the  necks  of  the  lla«k  it  is  allowed  to  stand  two 
hour-.    The  excess  of  caustic  potash  is  then  titrated  with 

l'-i nnal  oxalic  acid,  using  turmeric  tincture  and  paper 

as  indicator.     A   blank   titration   with    thi    caustic 

i  I  itj  ol    hoi  watei   and  bai  ium  chloi  ide, 
and  allowing  to  stand  two  hours,  musl  also  be  made. 

ii  8  r. 


I     V«i     Volumelri     Method  of  Estimating   Manganese. 

I..  Ilium      Zeiu.  Anal.  (lain.  1891,30,284—288. 

'I'm-  method  depends  upon  the  precipitation   i 

a-  manganei  ocyanide,  Mn(MI   i,Fe((  \i„, 

in  a  standard  solution  of  potassium  ferroeyanide,  from  an 

ammonia,  al    toluti I    mat  .taming   ammonium 

chloride     When  ■  trie   salt  are  present 

In  inch  n  solution,  the  iron  is  not  precipitated  by  potassium 

tfa  ■  mangani 
hot  o  |  ferro  vanide  is   indicati  .1 

bi  taking  oul  a  drop  of  the  liquid  upon  a  porcelain   plate 
and  mi  th  ■  drop  ■  icidj  the  fen 

and  thi  ranide  then  read  and  produce  the 

blue  colour  of  iron  ferroeyanide.     The  presence  of  run    of 
tin-  precipitated  n  immonium  ferroeyanide  in  the 

dropol  liquid  with  the  test.asthe  ma 

i   together 

atrid  toluti even  afti  rable  ti Man 

ammonium  ferrocyanidi  ,,,,1   produce 

ami ium  acetate  and  mi  acid  manganese  salt  of  fern 

m/  .  Mull  1  0(1    ' 
When   much  ir..n  is    present   the  Velio*   colour  of  the 
solution  renders  the  finishin)  i  trations  indefinite, 

in   ti  sting  -t,,  i-   i,. i    :  by  (J,;, 

in.  thod,  but  the  author  tlte  in  testing 

manganei  ores.     In  test  ftnns  of  the 

sample  are  dissolved  in  com  .ntr.it.  .1  hydrochloric  acid,  and 

the  solution   made  up  .   without  the 

ibli  reaidui  I  this  solul iqual  to  1  fim. 


of  the  sample)  are  then  measured  from  a  pipette  into  a 
beaker.  If  no  iron  or  not  enough  iron  be  present,  a  few 
drops  of  ferric  chloride  are  now  added,  then  20  cc.  of  a 
concentrated  solution  of  ammonium  chloride  and  80  cc.  of 
tartaric  acid  solution  (1  :  2)  are  added,  and  finally  the 
mixture  is  rendered  strongly  ammoniacal.  It  is  then 
brought  to  the  boiling  point  and  titrated  with  a  standard 
solution  of  potassium  ferroeyanide,  the  strength  of  which 
has  been  accurately  ascertained  by  standardising  with  a 
solution  of  pure  manganese  chloride  of  known  strength. 
An  exce-s  of  ferroeyanide  solution  is  shown  to  be  present 
when  a  drop  of  the  liquid  from  the  beaker  placed  upon  a 
white  porcelain  plate  gives  a  blue  colour  when  mixed  with 
a  drop  of  concentrated  ae.  tie  acid. 

The  author  found  thai  the  potassium  ferroeyanide  supplied 
by  manufacturers  as  pure,  contained  a  considerable  quantity 
.I  sodium  ferroeyanide.     If,  therefore,  the  standard  solution 

be  made  on  the  assumption  that  the  potassium  ferroeyanide 
is  pure,  results  that  are  too  low  arc  obtained  owing  to 
ili.  loner  molecular  weight  of  sodium  ferroeyanide.  The 
solution  must  therefon  I..-  standardised  with  a  known 
quantity  of  manganese. 

I  '.n  ..us  salts  and  zinc  -alt-  when  pr.  sent  in  the  manganese 

solution  vitiate  the  accuracy  of  the  t.-t.  as  these  -aits  are 

bj  potassium  ferroeyanide.    If  ferrous  salts  are 

they  must    therefore   be  oxidised   by  a  few  dl 

nitric  aeid. 

The  Btandard   solutions  ol  potassium  ferrocyanidi 
by    the  author   was    made    by    dissolving    ;is-  Is7    gnus,   of 
crystallised    potassium    ferroeyanide    in   one  litre   of  water. 

One  cc.  of  this  solution  was  found  to  be  equal  to  0*1 

grin,  of  manganese. — II.  S.  1'. 


Determination  of  Khodium,  Mercury,  ami  Odd  by 
Electrolysis.  B.  F.  Smith.  J.  Anal,  and  Appl.  (  h.  in.  1891, 
5,  200—201. 

Rhodium, — The  author  used  for  his  experiments  a 
of  crystallised   rhodium-sodium  chloride,  1"  cc.   of   which 
contained  0*098grm.of  the  metal.    10  cc  of  this  solution 
were  mixed  with  80  cc.  of  a  solution  of  sodium  phosphate 
(sp.gr.  i  and  Sec  of  solution  of   phosphoric  add 

(sp.   gr.  1*347),      After  diluting    up  to    l^11   CC.,   a    I 
yielding  1-8  cc.  of  electrolytic  gas  per  minute  was  applied. 
The  precipitation  ol  the  metal  took  place  at  the  ordinary 
temperature, and  was  finished  in  seven  hours.     0*0982grm, 
of  rhodium  was  found.    The  liquid  was  at  first  of  a  dark 

purple  colour,  but    became  gradually  colourless,  a   sign  that 

the  metal  had  completely   precipitated.     The  tal  which 

iv. i-  deposiied  on  a   platinum  dish  was  black,  and  adhered 
so  Strongly   that     it   could   readily    be   waslu.1     with   boiling 

water  without  danger  of  1..--. 

1/.  j.  hi//. — The    best     plan   is     to   prepare    a    solution   of 
sulphide    111    SOdlUm    sulphide.       The    latter    is    host 

prepared  as  follows:  — A  solution  of  caustic  soda  of  [*s 
sp.  gr.  is  saturated  with  hydrogen  sulphide.  The  same 
quantity  of  Bods  is  then  added,  and  the  liquid  once  more 
For  Beveral  hours  with  hydrogen  sulphide.  The 
liquid  Is  then  rapid!)  concentrated  and  allowed  to  crystal- 
lise in  a  closed  flask,  After  recrystallising  the  product, 
it  will  be  tit  for  use, 

The  author  carried  out  several  experiments  with  the 
Batni  solution  containing  0*1908  grin,  of  mercury.  It 
was  mixed  with  20,  20,  20,  20,  and  80  cc.  respectively  of 
the  sodium  sulphide  solution  (sp,  gr.  1*19),  diluted  up  to 
i '.'.',.  125,  125,  and  130  cc,  and  exposed  to  a  ei  me  m  yielding 
l.  1.   I.    l-".  and   1*2  ci  per  minute  respectively. 

After  the  current  had  l  over  night,  the  amounti 

of  m.ieui\  precipitated  were  respectively   0*1902,  0*1905, 

0*1907,  0-1910    tUld  0*1910  grm.       The  deposit  was  greyish 

and  \ory  compact.      It  was  dried   by  gently  blowing  over  it. 
lb.  presence  .>)  arsenic  does  not  interfere  with  the  pn 

Gold.  —A  solution  of  gold  chloride  containing  0'  144 

ol    metal    was    mixed    with    lo    ■■      ol    tie     sodium    sulphide 

solution,   dibit.. I    with    1 of    water,   and    expo.. I    all 

night    to  the  action  of    a   current   yielding  "•' 

p,i    minute.    The    precipitated  metal  was    bright    yellow, 
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adhered  very  firmly,  was  washed  with  water,  and  dried  on 
a  warm  iron  plate.  Its  weight  amounted  to  0*1446  grm. 
In  a  second  experiment  the  double  quantity  of  sodium 
sulphide  was  used  and  the  current  allowed  to  act  for  5!; 
hours.  The  gold  which  was  deposited  on  platinum  was 
completely  recovered.  It  may  be  readily  removed  from  the 
dish  by  a  solution  of  potassium  cyanide. 

Gold    may   be    separated  in    this  manner  from  arsenic, 
molybdenum  and  tungsten,  but  not  from  antimony  or  tin. 
—  I,,  de  K. 

iVeit*  Methods  of  Quantitative  Analysis.     A.  Baumanu. 
Zeits.  f.  angew.  Chem.  18U1, 11,  328—332. 

The  author  has  already  described  various  methods  of 
analysis  depending  upon  the  fact  that  1 1 6*29  parts  by 
weight  of  chromic  acid  will  liberate  63 '84  parts  by  weight 
of  oxygen  from  an  acid  solution  of  hydrogen  dioxide.  In 
the  present  paper  he  describes  methods,  based  upon  the 
same  principle  for  estimating  lead,  bismuth,  and  barium. 
These  substances  all  yield  chromates  insoluble  in  acetic 
acid.  The  precipitated  chromate  is  washed  and  is  then 
introduced  into  an  apparatus  for  testing  and  measuring 
gases,  where  it  is  mixed  with  hydrogen  peroxide  and  dilute 
acid.  The  volume  of  oxygen  evolved  is  then  measured,  and 
from  this  measurement  the  quantity  of  lead,  bismuth,  or 
barium,  as  the  case  may  be,  is  calculated.  Or  the  base  to 
be  determined  maybe  precipitated  with  a  measured  quantity 
of  potassium  bichromate  or  chromate  solution  of  known 
strength,  an  excess  being  used.  The  solution  is  then  made 
up  to  a  certain  bulk,  and  the  precipitate  filtered  off  through 
a  dry  filter  paper.  An  aliquot  part  of  the  filtrate  is  then 
taken  and  the  quantity  of  chromic  acid  in  excess  determined 
in  it  by  agitating  with  hydrogen  peroxide  and  measuring  the 
oxygen  evolved.  In  the  case  of  barium  a  solution  of 
ammonium  chromate  is  employed. — H.  S.  P. 


ORGANIC  CHEMISTRY.— QUALITA TIVE. 

Reaction  for  Cocaine.     F.    Fluckiger.       Pharm  Zeit.  1891, 

36,  72. 
The  author  confirms  Schell's  reaction  for  cocaine  hydro- 
chloride with  moistened  calomel,  which  latter  is  reduced, 
and  shows  further  that  cocaine  itself  behaves  exactly 
similarly,  despite  Schell's  statement  to  the  contrary,  when 
the  two  substances  are  boiled  with  water.  When  alcohol 
is  substituted  for  water  the  reduction  occurs  in  the  case  of 
the  hydrochloride,  but  not  with  the  free  base. — C.  A.  K. 


The  Examination  of  Phenacetin    by  Means   of  Chloral 

Hydrate.  L.  Keuter.  Pharm.  Zeit.  1891,  36,  185. 
2  ■  5  grms.  of  chloral  hydrate  are  melted  in  a  test-tube  on 
tlic  water-bath,  and  0'5  grm.  of  the  phenacetin  to  be  tested 
is  added.  If  the  phenacetin  be  puie  it  will  dissolve,  forming 
a  colourless  solution,  which  only  after  prolonged  digestion 
acquires  a  pink  tint.  But  if  the  sample  contain  only  a 
trace  of  p-phenetidin.  the  mixture  will  at  once  assume  an 
intense  violet  to  reddish  or  bluish-violet  colour  according 
to  the  amount  of  the  impurity  present. — H.  T.  P. 


Some  New  Tests  to  Distinguish  between  Naphthalene  and 
a-  or  $-Naphthol.    L.  Keuter.    Pharm.  Zeit.  1891,  36,  289. 

The  author  adds  01  grm.  of  any  of  these  compounds  to 
2'5  grms.  of  fused  chloral  hydrate  and  warms  for  lo  minutes. 
In  some  of  these  experiments  be  also  added  hydrochloric 
acid,  with  or  without  sine. 


0*1  Grui.  Naphthalene. 


O'l  Grm.  a-Nnphthol. 


0-1  Grm.  /S-  Naphthol. 


1  -4-  3*5  grans,  chloral  hydrate     Colourless 

2  l>itto  +  o  drops  of  acid Very  slight  pink  , 


Ditto,  with  a  piece  of  zinc. .     Violet,  passing  into  brown  , 


Intensely  ruby-red,  transparent, 
not  fluorescent. 

Intensely  dark  greenish-blue,  not 
transparent. 

Colour  changes  to  a  dark  violet- 
bluo.  ( Water  gives  a  violet 
Aocciilent  precipitate.)  Alcoholic 
solution,  reddish-violet  with  a 
violet  fluorescence. 


Pure  blue,  transparent,  not  fluo- 
resccnt. 

Intensely  yellow,  transparent. 


Colour  becomes  of  a  deep  dark 
brown.  (Water  throws  down  a 
greasy  bod  > .  i  Alcoholic  solution, 
yellow  with  a  blue  fluorescence. 


-L.  de  K. 


A  New  Test  for  Resorcinols.  L.  Keuter.  Pharm.  Zeit. 
1891,  36,  292. 
If  O'l  grm.  of  resorcinol  is  dissolved  in  50  cc.  of  potash  ley 
and  a  little  of  this  solution  is  heated  in  a  test  tube  (placed 
in  hot  water)  with  addition  of  a  drop  of  chloroform  or 
broruoform,  or  with  a  little  crystal  of  either  chloralhydrate 
or  bromalhydrate,  the  mixture  quickly  assumes  an  intensive 
ruby-red  colour.  The  reaction  is  so  delicate  that  even 
1  part  of  resorcinol  dissolved  in  17,000  parts  of  potash  ley 
will  still  show  a  distinct  reddish  colouration.  (See  following 
abstract). —  L.  de  K. 


Reaction  for  Resorcinol.    L.  Scholvien.    Pharm.  Zeit.  1891, 

36,  299. 
Tiik  author   calls   attention   to  the   fact  that  the  reaction 
described  as  new  by  Keuter  (preceding  abstract),  has  been 
known  since  1872,  when  it  was  published  by  Guareschi. 

— B.  B. 


Honey  Testing.     E.  Dicterich.     Helfenberger  Annalen, 
1890,  50. 

Haenle  has  submitted  to  dialysis,  left-  and  right-handed 
honeys,  also  samples  adulterated  with  starch  syrup,  aud 
found  that  the  genuine  samples  showed  after  16 — 18  hours 
no  polarisation,  but  the  adulterated  ones  gave  a  fairly 
constant  right-handed  polarisation.  Haenle  therefore 
concluded  that  a  sample  of  honey  which  after  dialysis  is 
right-handed  may  be  taken  to  be  adulterated  with  starch- 
syrup.  In  the  author's  laboratory  these  experiments  were 
repeated.  The  samples  were  dissolved  in  2  parts  of  water, 
and  after  being  decolourised  with  animal  charcoal,  polarised. 
They  were  now  submitted  to  dialysis,  the  outside  water 
being  constantly  renewed.  After  respectively  10,  20,  30, 
and  15  hours  dialysis,  the  liquid  was  evaporated  to  its 
original  bulk  and  again  polarised.  The  figures  obtained 
show  that  prolonged  dialysis  may  cause  a  right-handed 
polarisation  even  with  pure  samples,,  although  there  will  of 
course  be  an  interval  when  the  polarisation  will  be  nil. 

— -L.  de  K. 
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j  Olivt  Oil.     I     Dieterich.     Helfenberger  Anualen, 

|i>  i--  modifies  l.al.i.-h. '-  process  f"r  the  detection  ol 

-, .  .1  oil  in  olive  "il  as  follow  -  I  tl»e  "il  are  Bhsken 

in  a  test  tube  with  lOco.  of  ether.     5  cc.  of  Btrong  //</»..;- 

plumbi  are  added,  and  finally,  5  cc.  of  ammoDia,  and  the 

whole   «'ll    shaken.     In   pn  seed   oil   an 

red    colour   gradually   appears   and   may  be   more 

particularly   noticed   in   the  i"i>   layer.      In   the    author's 

this   test   >va«  tried   with   various  oils  with  the 

following  results  :   -Poppy  oil,  Nut  oil,  and  Cotton-seed  oil, 

all  gave  similar  colours.    ( ...lliver  oil,  Axachis  oil,  Sunflower 

ime  oil,  and  Olive  oil,  »,  r.-  next  examined  and  gave 

colours   varying   from  orange   to  yellow,  the  colour  being 

most   intense  in  the  eodliver  oil.     Lard  oil  and  Castor  oil 

remained  colourless,     The  test  therefore  fails  to  serve  t"i 

Dper   identification  "i    cotton- seed   oil,  all   tin-   more 

tself  assumes  a  yellow  colour.     The  tesl 

loses  -till  more  of  its  value  when  it  is  remembered  thai  there 

■. hich  'i'i  M'it  give  ill,-  ■ 
iii  all.— 1,.  de  K. 


The  Elaidim  Test  for  Fatty  Oils.    C.  Wellemann. 
Land  ;   91,  37,  147. 

ithor  applied  the  elaidine  tesl  to  olive  nil  ami  ground 

nut  oil.     in  gnns.  "t  tin'  "il  were  shaken  in  a  test  tube  with 

:,  grmg.  ',i  nitric  acid  of  1  '■'■'  sp.gr.  (at  19   C),  and  i  grm, 

ee  minutes.     After  standing  for  20  minutes 

it  was  <>n<'c  more  violentlj  agitated  for  "in-  minute.     After 

this  tli.'  ii was  mil I  which  tl il  took  to  solidify.     It 

then  appeared  thai  the  temperature  was  of  great  influence  on 
tho  result,  a  lower  temperature  assisting  the  solidiJ 
Temperature  is  also  of  influence  on  the  colour  the  mixture 

assumes,     The  manner  of  shaking  the  mixture  isaJ 

importance,  the  more  violentlj  the  in:,--   is  agitated  al  first, 
the  more  quickly  it  will  sat.     L.  de  K. 


i  Glycerin.    .1.  Lfithke.     Apoth.  /..it.  1891,  6,  263. 

'I'm  value  of  the  tesl  for  the  purity  of  glycerin  prescribed 
by  tli,  (Milium  Pharmacopoeia,  consisting  in  warming  the 
liquid  with  an  ammoniacal  solution  of  silver  nitrate  (this 
I,  1891,  i  7)  was  recently  disputed  (Chem.  Zeit.  14, 
ml  thr  author's  present  results  justify  thai  condem- 
nation.    <  if  21  samples  tested,  the  whole  number  gave  a 

colourol heating   to  1  > ■  > •  1  i r i >_r -       Small   quantities  of 

cannol    I,,'  detected,  although  thai    is  one  "i    the 
"i  tin-  test.     Similarly  acrolein  anil  aldehydic  Bub- 

ommended  by   the 
authoi  'i  ii    glycerin  consists  in  heating  5  cc.  of 

imple   with   a |ual   bulk   of   rosaniline   bisulphite 

-"in' containing    i  grm.  ol   the  dye,  Hi  gnns.  of  sodium 

bisulphite,  and   13  gnns.  of  25  per  cent,   hydrochloric  ami 
made  up  to  I  litn      B,  B 


On  ill.   Testing  of  Oil  of  Turpentine,    t.   V'ulpius,    Apoth. 

/••it.  1891,  6, 
Tin   nnilmr  finds  tlnit  reliahli  , 

in  turpenti I   nm  be  made  by    the  following  mo 

lion  "i  a  method   proposed   by  flinsdale.     1   grm 
sample  ami  1  grm.  of  a  pure  ml  of  turpentine  arc  wi  t 

i, n    separate    watch   glasses,  which    an-   then   floatci 
basin  of  water  maintained  al  about  80   t        \-   soon  as  the 
pure   turpentine  h  itcd   both   watch   glass 

l      I  he  weight  of  I  lite  from  Ihe  pure  "il  of 

turpentine  (small  quantity  ol   resin  always  present  in  pure 

'in-  residue   In  the 

watch   glass  which   held  the  - pic.      The   differe is 

petroleum,  which  may  thus  1"-  dctcrmini  I  ' t.  nth  of 

a  pel  ccul      G    II.  II. 


/'  on  nf  Rosin  Oil  in  Oil  of  Turpentine.     }■'..  Hamlin. 

.1.  riiarni.  (him.  1891,23,  -"'•' 
A  dbop  of  the  nil  ti>  be  examined  is  placed  on  t lie-  lower 
edge  nl  a  -mall  piece  of  unglazed  paper,  such  as  cigarette 
paper,  and  there  allowed  to  evaporate  spontaneously.  If 
the  "il  1"'  pure  no  appreciable  mark  will  remain  on  the 
paper,  bul  if  the  sample  contain  rosin  "il  an  oily  spot  is  left 
behind.  In  doubtful  oases  20  30  drops  ol  the  sue 
nil  are  evaporated  down  t"  6 — 8  drops  in  a  small  porcelain 
dish,  and  the  residue  is  thru  tested  as  above. — (.'.  A.  K. 


SiUphocarbazole  as  «  Reagent  for  Distilled  Waters. 
L.  Viron.    .1.  Pharm.  <  him.  1891,  23,  441. 

I  m    reagent  employed  t"  characterise  Buch  distilled  waters 

a»  Cinnamon  water,  Cherry  laurel  water.  Orange  blossom 

water,  &c,   consists  of  a  mixture  of  0'lSgrm.  "f  sulpho- 

ile  and  100  cc.  of  pure  sulphuric  acid,  which  should 

led  for  a  few  minutes  to  remove  traces  of  nitrous 

acid.    To  make   a   test,  See.  of  the  yellowish  fluoi 

liquid  are  placed  in  a  tesl  tube  and  the  water  to  be  tested 

added  gradually  by  means  of   a  pipette  until  precipitation 

takes   place.      l   cc.   ar,-   generally    required.      Cinnamon 

ves  a  brilliant  red  colouration,  and  then  a  rust-red 

precipitate;   Cherry    laurel    water   also    flrsl    gives   ■    red 

tion  followed  by  a  brownish  precipitate  changing  to 

dark   blue;  Orange  blossom    water  gives  a  flesh  coloured 

precipitate,   the  upper   pi>rt i<ni  of  which,  is  of  a  chesnut 

brown  colour.     Peppermint  water,  Hose  water,  Ifsop  water, 

Mililot  water,  and   Lime  blossom  water  give  more  or  less 

whitish  precipitates  which  darken  on  exposure  to  the  air. 

i  tests  serve  not  only  to  characterise  the  various  waters, 

hut  also  i    deteel  anj  change  they  undergo. — C.  A.  K. 


On  Pay  en's  Process  for  the  Detection  nf  Free  Mineral 
Aiiils  in  Vinegar.  F.  Coreil.  Jour.  Pharm.  Chim.  1891, 
23,  hi 

ng  t"  Payen's  process  I0G  co.  of  the  suspected 
Bample  are  boiled  for  '_'u  nr  80  minutes  with  0' OS  grm.  of 
potato  starch.  If  no  mineral  a.i.ls  were  preseut  the  Btarch 
will  havebeenbul  little  inverted,  and  will  consequently  show 
with  the  iodine  test  ;  but  the  presence  of  even  t«"  parts 
per  thousand  "I  sulphuric  acid  is  said  t"  be  Buffioienl  t" 
irch  into  dextrin  or  glucose.  The  author, 
however,  cannol  recommend  the  proci  •-  as  be  siill  obtained 
the  Btarch  reaction  with  vinegar  containing  from  four 
parts  of  sulphuric,  or  Bve  parts  of  either  hydrochloric  ot 
nitric  acid  per  thousand.—  I,,  de  R . 


'  on  of  I'ln  in  rgtkrt  ns  in  Phenol  ihui  Ims  turned  Ri  il. 

I  .'  I'ahini.  '  Pharm,  Post.  1891,  24,  18S 

10 — 12  cc.  of  Btrong  sulphuric  aeid  are  treat..!  in  a  teal 
tul. e  with  double  the  volume  of  the  phenol.  An  orange- 
coloured  cone  is  formed  at  the  junction  of  the  two  liquids, 
above  which  a  more  or  less  violet-blue  tone  appears,  the 
utter  being  characteristic  of  phencrythrene  (this  Journal, 
159—454  ).-r.  A.  K. 


Method  of  Detection  of  Sugared  Wine  in  Natural  White 
Wines.     Sochaczewski,     I. 'I  nion  pharm.  1891,32,209 

Si .  iimli  i  XVII.,  i'<i;- 
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Estimation  of  Free  Acids  in    Butter.    C.  Besnna. 
Zeit.  1891, 15,  110. 

Tin  author  has  found  thai  the  volumetric  estimation  ..f  the 
total  free  aei.ls  in  butter  only  yields  comparable  results 
when  the  proeess  is  always  conducted  in  exactly  the  same 
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way,  even  in  the  smallest  particulars.  He  proceeds  as 
follows  : — 

20  grins,  of  butter  are  melted  on  the  water-bath,  separated 
from  the  buttermilk,  filtered,  and  10  grms.  of  the  liquid  fat 
weighed  out  into  a  cylinder  of  about  40  ee.  capacity  17 — 
18  mm.  in  diameter,  provided  with  a  well-fitting  ground 
stopper.  The  butter  is  then  warmed  up  by  dropping  the 
cylinder  into  a  water-bath,  when  15  cc.  of  95  per  cent, 
alcohol  are  added,  the  whole  warmed  as  before  for  a  few 
minutes,  shaken  energetically  for  one  minute  and  left  in 
the  water-bath  until  the  alcohol  separates  from  the  oily 
layer.  The  latter  is  decanted  into  an  Erlenmeyer  flask  and 
treated  twice  in  the  same  way  with  successive  quantities  of 
15  cc.  of  alcohol.  The  alcoholic  solution,  which  contains 
the  whole  of  the  free  acids,  is  titrated  with  deeinormal  soda 
in  presence  of  0  ■  5  cc.  phenolphthalein. 

The  author,  like  Schweissinger  and  others,  lias  found  that 
the  rancidity  of  butter  is  entirely  independent  of  the  amount 
of  free  acid  present,  extremely  rancid  butter  having  often  a 
low  degree  of  acidity  and  vice  versa. — S.  IS.  A.  A. 


Determination  of  Ash  in  the  Products  of  the  Sugar  Manu- 
facture. K.  Uouath  and  G.  Haltensaur.  Chein.  Zeit. 
1891,  15,  520. 

See  under  XVI.,  page  781. 


phuric  acid  was  largely  increased  the  alcohol  found  was  also 
higher,  but  still  unsatisfactory.  In  one  case  200  cc.  of 
strong  sulphuric  acid  were  used  (50  cc.  of  permanganate, 
2  cc.  of  dilute  alcohol,  and  3  cc.  of  water),  the  result 
obtained  was  0-0509  grm.  of  alcohol,  against  the  theoretical 
amount  of  0-0585  grm.  That  Rose  obtained  satisfactory 
results  by  this  process  may  possibly  be  due  to  the  fact  that 
he  used  absolutely  pure  alcohol  in  his  experiments,  whilst 
the  author  employed  a  more  or  less  impure  distillate  from 
a  fermented  liquid.  Still,  under  the  circumstances,  the 
author  considers  the  method  to  be  practically  of  very  little 
use.— H.  T.  P. 


Base's  Method  for  the  Estimation  of  Alcohol.     L.  Grunhut. 
Chem.  Zeit.  15,  847—848. 

Rose's  method  for  the  estimation  of  alcohol  is  based  on 
the  idea  that  under  certain  conditions  alcohol  is  completely 
oxidised  to  carbonic  acid  by  potassium  permanganate, 
according  to  the  following  equation  : — 

5  CjH60  +  12  KMu04  +  18  H2S04 
=  10  CO.,  +  G  K.:S04  +  12  MnS04  +  33  H20. 
The  author  has  had  occasion  to  try  the  method  and  has 
followed  liuse's  instructions  to  the  letter;  but  the  results 
obtained  were  exceedingly  unsatisfactory,  the  alcohol  being 
found  in  all  cases  far  too  low.  The  discrepancies  were  dis- 
covered to  be  due  to  incomplete  oxidation  of  the  alcohol,  the 
smell  of  acetic  acid  being  plainly  perceptible  in  several  of 
the  experiments.  In  fact  by  decreasing  the  volume  of 
sulphuric  acid  employed  with  the  permanganate  the  results 
agreed  roughly  with  the  hypothesis  that  the  alcohol  was 
oxidized  to  acetic  acid.     On   the  other  hand,  when  the  sul- 


On    the    Quality    of    various    Lards.      C.    Engler    and 
G.  Rupp.     Zeits.  f.  angew.  Chem.  1891,  389-391. 

The  authors  find  that  more  than  one  half  of  the  American 
lard  consumed  in  Germany  is  either  adulterated  with  cotton- 
seed oil  or  consists  of  a  mixture  of  tallow,  vegetable  oil,  and 
perhaps  a  small  percentage  of  lard. 

With  a  view  to  investigate  the  influence  which  the  mode 
of  feeding  or  different  breeds  of  swine  might  c.xerl  on  the 
composition  of  lard,  the  authors  have  collected  and 
examined  a  number  of  samples  of  pure  lard  from  different 
countries.  The  following  methods  of  examination  were 
adopted  : — 

1.  Hubl's  iodine  absorption.  This  method  gave  the  best 
results  for  deciding  the  quantitative  composition. 

2.  Bechi's  test  of  boiling  with  an  alcoholic  solution  of 
silver  nitrate.  This  was  found  very  useful  for  qualitative 
information. 

3.  Labiche's  colour  test  of  treating  with  acetate  of  lead 
and  ammonia.  This  test  was  not  always  found  to  be 
reliable,  since  it  seemed  much  influenced  by  the  action  of 
light,  also  by  the  age  and  the  rancidity  of  the  sample. 

1.  Maumene's  test  of  observing  the  increase  in  temperature 
on  mixing  with  concentrated  sulphuric  acid.  This  gave 
satisfactory  results  when  applied  with  care. 

A  useful  reagent  for  indicating  qualitatively  the  presence 
of  vegetable  oil  in  lard  was  found  by  Welmans  in  phospho- 
molybdate  of  soda  dissolved  in  nitric  acid.  A  solution  of 
lard  in  chloroform  shaken  up  with  Welinans'  reagent  does 
not  alter  in  colour  when  pure  ;  the  solution  becomes  green 
in  presence  of  vegetable  oil,  increasing  in  intensity  of  colour 
with  the  quantity  of  oil.  The  green  changes  to  blue  on 
supersaturation  with  ammonia,  whilst  the  solution  of  pure 
lard  is  not  effected  by  excess  of  ammonia. 

The  table  shows  the  results  obtained  by  the  authors  on 
examination  of  a  number  of  lard  samples  : — ■ 


Lard  from 


Hilbl's  Iodine 
Number. 


Bechi's  Silver 
Nitrate  Test, 


Silver  Nitrate 

Test  in  Ethereal 

Solution. 


Labiche's  Lead 
Acetate  Test . 


Maumene's 
Reaction. 

Rise  of 
Temperature. 


America  (Eldred,  Pennsylvania) 

England  (London) 

France  ( Paris)  

Italy  (Grottamare) 

Hungary  ( Budapest) 

(\ 


Butchers  in  Karlsruhe.. 


II.... 

in... 
iv. .. 
v. . . . 

VI.  .. 

VII.  . 

VIII. 

|n... 

ix. ... 

Cotton  oil  (pure  American) 

10  parts  cotton  oil,  90  parts  lard  . . 

20  per  cent,  cotton  oil 

50  per  cent,  cotton  oil 


58-6 

59-0 

58-5 

57-8 

68-6 

57-8 

iS-0 

57-3 

515-9 

58-3 

57-5 

57'6 

59-0 

585 

58-6 

112-0 

60-111 

67—03 

82—85 


Colourless 


Colourless 


Dark  brown 
Brown 


Dark  brown 


Park  brown 


Brown 


White 


Brown 

Whit,' 

yellowish 

Yellow-brown 


3f0 
31-5 
31-0 
31  2 
3f4 
3f0 
31 -G 
31-0 
31-4 
31-5 
31-5 
31-0 
320 
3f5 
31-8 

sro 

3f0 

40-42-0 

58-0 


802  THE  JOURNAL  01    THE  SOCIETY   OF  CHEMICAL  INDUSTRY.         [Sept.  SO,  18M. 

The  authors  have  farther  examined  61   samples  of  lur.l      extent  lard  has  been  adulterated  with  cotton  oil.    Samples 
obtained    from    the    \  Grand      marked  with  asterisks  were  pronounced  adulterated. 

:    Baden  i  the  following  table  will  -how  to  what 


Lanl  from 


Haul's  Iodine 

Number. 


I  Silver 

Nitral 


Silver  N 
Tesl  in  I 
-    ution. 


Labichi 

Pest. 


Hamneno's 
Beat 

Rise  of 

Temperature. 


rbrulic 


tl.. 

- 

U.. 


n., 

■ 
■ 


•  I 


• 

I"'. 
II'. 

II'. 


I7'l 

'■:■: 

;n 

B5'4 

IV)2 

E8-0J 
M'O 

711-1 
ST4 

I 

7  i-8 
OS'S 

B7-i 


Brown-black 


dish 
Murk  brown  . 
Brown 
rlcss 

i:    Idisli 

black 
Lirlcfa 
Brown 

Irtish 

urlosa 

Brown 

Black 

Bcddisb 

rlcss 

dUli 

irli  i  s 

.r  !rss 

Brown 

.1  I.    -s 

Brow  n 
Dark  brown 


Brown-black 


Yel 
Brown 

Colour! -s- 

Bn  n  d 

Colourless 
Brown 

irless 
Beddiih 

Dark  brown 
irless 
Dai     brown 

irless 

Dark  brow  n 

Bro  ui 

I  H  less 

Redd  ih 
I 
Brownish 

V. 

.i  less 

Brown 

U|  less 

Brow  ii 
row  ii 


Park  brown 

Brown 
Dark  brown 

follow 


1    iwn 
White 

Yelluwish 

fellow 
VThito 

fellow  ish 

III   >u  ii 

White 

lirt»\\  n 

Wlilte 
i*. 

Brown 
v  ollow 

1   i\  n 
r.  own 

,.I1.>W 

\  l  V."\\  ish 

JIlMWIl 

Light  yi  llow 
White 


Y.  llow  Ish 
rollow 

Wl 

1  llow 
Broil  ii 
J 

Brow  n 
v  How 

Brown 


57  0 
M'S 
SS'S 
80-0 

54-0 

81-0 
tl'O 

53'0 
35-5 
tS'O 

860 
360 
41-0 
30-0 
5S-0 
ll'n 

J7'0 
WO 
M'O 

tl'O 

I  in 
WO 
u  0 
31-0 
30  S 
5E  >i 
3C0 
WO 
35  0 

II '0 

:  1  ;. 

i 

I'.-M 

41(1 

I I  ■ ;. 
WO 

If  I 
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Lard  from 


District  Bruchsal 


47.. 

48*. 

19.. 

SO*. 
.51.. 
'52  . 

53'. 

5t  . 

Bastatt ■»  55*. 

I  56*. 

57* 


U 


Ofleiiburg 50* 

(Wilcox 60* 

Mannheim  Prisons -2 

(.Fair/bank 01* 


Hubl's  Iodine 
Number. 


57-0 

C3-S 

91-8 

i  ln-85 

85-76 

05-0 

62*7 

85-8 

t',2-0 

S7'2 

BO-28 

77-7 

il!-5 

TS'55 

ll.VO 

85-6 


Becbi's  Silver 
Nitrate  Test. 


Colourless 

Black 
Reddish 

Brown  black 
Reddish 

Brown 

Colourless 

Black 

Brown 

Dark  brown 

Reddish 

Brown 

Light  brow:-. 

Brown-black 


Silver  Nitrate 

Test  in  Ethereal 

Solution. 


Labicho's  Lead 
AcitatcTest. 


Colourless 

Brown  black 
Reddish 
Brown 
Reddish 

Brown 

Colourless 

Dark  brown 

Brown 

Dark  brown 

Reddish 

Brown 


White 

Brown 

White 
Brown 

White 

Light  brown 

White 

Brown 
Yellow 


Dark  yellow 
Yellow 
Brown 


Maunienc's 

Reaction. 

Rise  of 

Temperature. 


SI- 5 
84-0 
57-0 
34*0 
56-0 
39-0 
86-0 
53-0 
35-0 
68-0 
49'5 
-If, '5 
35-0 
44-0 
37-0 

sirs 


— K.  E.  M. 


Some  Experiments  on  the  Changes  in  Weight  which  Fatty 
Oils  undergo  on  Exposure  to  Air.  R.  Kissling.  Zeits. 
f.  aogew.  Chem.  1891,  395—398. 

See  under  XII.,  page  778. 


A    New  Method  for   the    Tahiation    of  Luhrieatiuq   Oils. 

J.  Lew.     Diogl.  Polyt.  J.  1891,  280,  16-19  aud  lb— 14. 

See  under  XII.,  page  777. 


On  the  Determination  of  Glycerol  by  Benedikt  and 
Zsigmondy's  Method.  C.  Mangold.  Zeits.  f.  angew. 
Chem.  1891,  400  —  401. 

Tiik  author  has  simplified  Benedikt  and  Zsigmondy's  method 
(this  Journal,  1889,  6)  of  determining  glycerol  as  follows  :  — 

To  0'2 — 0-4  grm.  of  glycerin  dissolved  in  300  ee.  water 
containing  10  grins,  of  caustic  potash,  as  much  of  a  solution 
containing  5  per  cent,  potassium  permanganate  is  added  as 
will  correspond  to  lj  times  the  theoretical  quantity  of 
glycerol  (for  one  part  of  glycerol  6-87  parts  of  potassium 
permanganate).  The  operation  is  conducted  in  the  cold  and 
the  solution  must  be  agitated  on  addition  of  the  per- 
manganate. After  standing  for  about  half  an  hour  at  the 
ordinary  temperature,  sufficient  hydrogen  peroxide  is  milled 
to  completely  decolourise  the  liquid ;  no  large  excess  ot 
peroxide  should  be  used.  The  whole  is  now  made  up  to 
1,000  cc,  well  shaken,  and  500  cc.  filtered  through  a  dry 
filter.  After  heating  the  filtrate  for  half  an  hour  to  destroy 
all  hydrogen  peroxide,  and  cooling  to  about  60''  C,  sulphuric 
acid  is  added,  and  the  liquor  titrated  with  permanganate. 

Heating  after  the  addition  of  permanganate  is  superfluous. 
The  presence  of  butyric  acid  does  not  affect  the  result,  since 
butyric  acid  does  not  become  oxidised  in  the  cold  by  an 
alkaline  solution  of  permanganate ;  butyric  acid  yields 
oxalic  acid  only  when  boiled  for  a  considerable  time  with  an 
excess  of  alkali  and  potassium  permanganate.  Repeated 
determinations  show  that  even  the  original  method  of 
lienedikt  and  Zsigmondy  in  the  presence  of  butyric  acid 
does  not  yield  an  appreciable  increase  of  oxalic  acid.  A 
number  of  results  of  analysis  by  the  above  method  are 
given  by  the  author  which  prove  the  method  of  determina- 
tion to  be  accurate  even  in  presence  of  90  per  cent,  of  butyric 
acid.— K.  E.  M. 


On  an  Important  Source  of  Error  in  the  Gravimetric 
Estimation  of  Tannins.  R.  Koch.  Dingl.  Polyt.  J. 
280,  141—144  and  159  —  162. 
Thk  author  fully  agrees  with  the  conclusions  arrived  at 
by  v.  Schroder  (Dingl.  Polyt.  J.  269,  3S  and  82;  this 
Journal,  1888,  647)  with  regard  to  possible  errors  in  tannin 
estimations  by  the  gravimetric  method.  He  finds,  however, 
that  a  still  more  important  error  is  liable  to  creep  into  the 
results  owing  to  the  varying  capacity  of  different  samples  of 
hide-powder  for  absorbing  tannin,  and  especially  the  different 
colouring  matters  present  in  the  material  under  examination. 
To  be  suitable  for  this  process  the  hide-powder  should  be 
in  a  fine  state  of  division,  and  have  a  woolly  appearance  ; 
its  colour  should  be  white  or  yellowish-white,  not  grey, 
even  when  it  is  washed  with  water,  pressed,  and  dried,  and 
the  cakes  so  obtained  must  retain  their  porous  and  friable 
nature.  I  In  extracting  7  grms.  of  the  powder  with  100  cc. 
of  water,  not  more  than  0-016  to  0-018  grm.  of  soluble 
matter  should  be  found  upon  evaporating  50  cc.  of  the 
filtrate,  as  otherwise  it  is  probable  that  owing  to  careless- 
ness in  the  manufacture,  so  much  decomposition  of  the 
skin  will  have  occurred  that  its  action  will  be  abnormal.  The 
smell  is  also  important,  and  if  it  gives  evidence  of  decom- 
position, the  sample  should  be  rejected.  For  the  preparation 
of  a  hide-powder  answering  to  these  requirements,  only  the 
best  fresh  skins  uuhaired  by  lime  should  be  emploj-ed,  and 
the  lime  should  be  removed  by  as  rapid  washing  as  possible, 
the  water  being  quite  cold,  and  the  purification  being 
assisted  by  mechanical  means.  The  drying  should  be 
hastened  by  removing  by  pressure  as  much  water  as  possible, 
and  should  take  place  at  ordinary  temperatures  in  a  well- 
ventilated  room. 

To  show  the  large  differences  in  the  results  caused  by  the 
1  employment  of  different  samples  of  hide-powder,  the  author 
made  a  large  number  of  tannin  estimations  on  different 
materials.  The  first  sample  of  hide-powder  ( I.)  employed 
was  obtained  from  Tharand.  It  gave  rather  too  much 
(0-020  grm.)  soluble  matter  on  extraction  (ut  supra),  and 
was  rather  too  powdery  in  appearance,  its  smell  also  was 


-  I 
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•  re  of  decomposition.     Aftei   washing   with   « .it<r 

-.  iveral  times,  the  lolublc  matter  was  red I  to  0'005  grm. 

Powder  II.  was  prepared  by  the  author  in  the  manner 
previously  indicated,  and  it  may  I"-  n  carded  as  a  standard. 

.,  grm.  "f  soluble  matter. 
Powder  III.  was  an  ordinary  commercial  sample,  having  a 
greyish  colour  and  on  moistening  with  water  a  rery  putrid 
gmell.  The  soluble  matter  amounted  to  0"129  grm. 
Powder  IV.  from  the  same  make]  contained  only  0*018.  grm. 

ible  substances.  On  washing  with  water,  the  fibres 
l  strongly  together,  bad  a  very  dark  colour,  and  also 
ile  smell ;  which  properties  are  pro- 
bably due  i"  tl»-  -Kin-  bai  ii  g  I- 1  a  anhairi  d  by  "  sweating  " 
instead  of  l.\  lime.  Powdei  V.  was  prepared  from  II.  by 
washing  in  7"  pi  r  a  nt.  alcohol  instead  "I  water  :  it  differed 
in  appearance  but  little  from  the  original,  bul  was  found  in 
be  wetted  again  with  difficulty,   hence  the  employment  of 

aethod   "i    purification  i t    to    be    recommended. 

Powdei    VI.    was   obtained   from    Kdnig  and    closely    re- 
sembled I      and  Powder  VII.  was  prepared  by  Trommsdorf. 
\  111.  was    a   Bampli  huchardt,  having  a 

dark   gi  ind  rather  strong  smell  and  yielding  on 

eztractio  of   soluble   matter.      By    washing, 

.!,  ii  was  found  to  yield  a  product  of  first-rate 
quality,  a  peculiarity  which  is  due  to  it-  being  prepared 
from  -kin  other  than  thai  ol  the  "\.  Before  powdering 
this  hide  bad  a  thickness  only  of  about  1*5  mm.,  hence 
the  drying  took  place  mnch  more  quickly  than  usual,  not 
•  time  for  decomposition  to  o 
The  varying  uature  of  these  differenl  samples  of  hide- 
powder  was  readily  Bhownbj  I  Nos,  I  , 
II.,  IV.,  and  V.  with  a  2  |  extract  of  fir  bark.  After 
standing  half  mi  Iiimr  the  solution  was  gradually  run  off,  and 
was  found  n>  possess  in  each  case  n  differenl  colour.  That 
in. in  IV.  was  water-white  j  [.yellowish;  II.  yellow-brown ; 
inn!  V.  rather  dark.  A  second  quantity  of  solution  was 
ili.n  passed   through  the  bide,  when  the  filtrates   Bhowed 

samining  the  powders,  IV.  was 

fo I  to  be  coloured  verj  deeply  For  half  the  length  of  the 

rc.liiinii ;  I.  foi  aboul  two-thirds,  and  LI.  almost  the  whole 
amount;  while  \  .  was  much  lighter  in  appearance,  bul  the 
colouration  extended  through  the  whole  length. 


1. 

1\. 

x 

VI. 

VI 

\  III. 

rk < 


I          mI  cstraot. 
Mjmtbouua  


(     ■   I '  10 
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Fir  l.nrk. 


In  the  analyses,  from  which  the  accompanying  table  is 
derived,  the  amount  of  tannin  found  in  Powder  II.  is  taken 
as  the  standard  and  the  difference  between  it  and  that 
given  by  the  other  samples  indicated  :  those  figares  marked 
with  an  asterisk  being  obtained  by  difference  from  the 
estimation  of  the  "  uon-tannins  "  according  to  \ .  Schroder's 
method  (toe.  rie.)— F.  II.  I.. 
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Pirbark  oxti 
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.. 

ion    of  Rosin  from    Patty     I  I     Twite-hell. 

Journal  Analy  i.  and  Appl.  <  !hem.  1891, 

Bi  saturating  a  solution  of  fatty  acids  in  absolute 

with  gaseous  bydroohloric  a l- i ■  1   the  ethyl   ethers  ol  fatty 

acids    are   formed.     By   treating  resin   acids    in   a    - 

manner  it  was  found  thai  a imbrnatior.  ice  when 

the  solution  was  kept  cool,  and  the  resin  acid  could  1"-  sub- 
-.-  [uently  separated  t>_\  dilution  with  water  and  boiling  to 
pn     ■  itate. 

The  method  of  analysis  depends  upon  the  facl  thai  in  the 
reactions  specified  all  fatty  acids  combine  to  form  ethers 
neutral  in  alcoholic  solution  and  unacted  on  by  alkalis  in 
the  cold,  while  the  rosin  is  left  intact.  The  rosin  n  < 
in  alcoholic  solution  with  phenolphthalelin  and  unites  readily 
with  oaustic  potash  to  form  a  soluble  soap.  All  thai  is 
necessary  therefore  is,  by  the  means  indicated,  to  combine 
the  Fatty  acids  with  alcohol,  when  the  resin  acids  may  be 
titrated  with  standard   caustic   soda  solution,  using  pi 

phtbale'in   as   indicator,  or  they   may   1"-   ibined    with 

potash,  and  the  rosin  soap  thus  formed  separated  from  the 
unsaponified  fatty  ethers  by  extracting  with  naphtha  in  a 
separating  funnel. 

The  gravimetric  method  is  carried  out  as  follows:  2or8 
grms.  of  the  mixture  of  fatty  aeid  and  rosin  are  dissolved 
in  in  times  their  volume  of  absolute  alcohol  in  a  lla-k,  and 

dry  hydrochloric  acid  passed  through  in  a derate  stream. 

The  lla-k  i-  Bel  in  a  vessel  with  water  to  keep  it  cool.  The 
acid  i-  rapidly  absorbed,  and,  aftei  about  IS  minutes,  the 
ethers  separate,  Boating  on  the  solution,  and  nore  hydro- 
chloric acid  is  absorbed.  The  flask  is  then  removed  and 
allowed  to  stand  half  an  :  nger  to  ensure  a  complete 
combination  of  the  alcohol  and  fatty  acid.  It  is  next  diluted 
«iih  aboul  five  times  ii-  volume  of  water  aud  boiled  until  the 
acid  solution  is  clear,  the  ethers,  with  rosin  in  solution,  float- 
ing on  the  top.  To  this  i-  added  some  naphtha  ami  the  whole 
transferred  I  i  a  separating  funnel,  the  flask  being  washed  out 
with  naphtha.  The  acid  solution  is  then  run  oil  anil  the 
naphtha  Bolution  (which  ought  to  measure  aboul  50  cc.) 
washed  once  with  water  and  then  treated  in  the  funnel  with 
a  -ohiiion  of  o  ■  .'>  grm.  Mill  and  S  cc.  alcohol  in  .Mi  co. 
water  and  agitated.  The  rosin  i-  immediately  saponified 
separate  completely.  The  solution  *>i 
rosin  soap  can  then  be  run  off,  treated  with  acid,  thi 
collected   in  any   mannei                dried,  and  weighed.     A 

-e I  washing  of  the  soap  with  naphtha  is  hardlj 

sary,  as  verj  httli  remains  after  the  first  extraction.  The 
naphtha  used  i-  "7i  gasoline,"  and  for  this  purpose  i- 
to  be  preferred  t"  ether. 

The  tir-i  stages  of  the  volumetric  method  are  similar  to 
ol  the  gravimetric,  with  the  exception  thai  thi 
tents  of  the  flask  are  washed  into  the  separating  funnel 
with  ether  instead  of  naphtha,  and  the  ether  solution  in 
the  funnel  is  then  thoroughly  washed  with  water,  until  the 
wash-water  i-  nolo  50  cc.  of  alcohol,  pn 

neutralised,  are  then  added  and  the  Bolution  titrated  with 
-tandard  caustic  Boda  Bolution.  If  the  combining  equivalent 
of  ni-iii  be  known,  its  pen  amy  be  calculated,  or  some 

of  the  original  mixture  may  bo  also  titrated,  when  the 
difference  in  caustic  soda  required  will  correspond  to  the 
iii  i  \  acids  com  cited  into  ether. 

The  author  ha-  tested  this  method  by  a  number  of  experi 
ments,  some  of  which  are  described.     The  following  experi- 
ments -how   tin'  action  of  gaseous  hydi 
olic  solutions  of  fatty  and  resin  acid-. 

tl.)  five  grms.  i  I  fatty  acids  were  dissolved  in 

" c.  absolute  alcohol,  treated  with   gaseous   bydrochlorio 

acul  in   the   manner  described,   then   treated    with   water. 

washed  in  a   separating    funnel,  and  dried      They 

yielded  5*451    pun-    of  ethyl   ethers,     These  ether-  were 

dissolved  in  neutralised  alcohol  and  titrated  with  a  normal 
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solution  of  caustic  soda.  They  required  for  neutralisation 
0'14  cc.  of  the  solution.  This  would  represent  0-97  per 
cent,  of  resin  acid,  taking  346  as  the  combining  equivalent 
of  rosin,  i.e.,  the  weight  of  rosin  neutralised  by  1  cc.  of 
normal  alkali  =  0-3-16  grm. 

(2.)  Five  grins,  fatty  acids  from  a  low  grade  tallow  were 
treated  in  the  same  way,  and  required  0-06  cc.  for 
neutralisation  =0-41  per  cent,  rosin. 

These  figures,  although  not  indicating  a  perfect  combina- 
tion, are  still  very  small,  and  can  be  explained,  especially  in 
the  first  case,  by  the  supposition  that  there  were  actually 
some  resin  acids  present,  natural  constituents  of  the  crude 
fats. 

On  attempting  to  use  alcohol  of  90  per  cent,  instead  of 
the  absolute,  the  author  only  succeeded  in  etherifying  ;i2 
per  cent,  of  the  fatty  acids. 

(3.)  Five  grins,  of  an  average  sample  of  rosin  were 
treated  in  exactly  the  same  manner  as  in  working  with  the 
fatty  acids.  After  diluting  with  water  and  boiling,  the  rosin 
was  collected  by  dissolving  in  a  little  ether  and  found  to 
weigh  4  ■  9382  grms.  This  was  dissolved  in  alcohol  and  re- 
quired 14-27  cc.  of  the  caustic  soda  solution  to  neutralise  it. 
Five  grms.  of  the  original  rosin  were  titrated  and  required 
14-45  cc.  There  had  been  a  slight  loss  in  drying,  but  no 
change  in  the  combining  weight. 

When  the  alcoholic  solution  became  heated  by  the 
passage  of  the  hydrochloric  acid  or  when  the  solution  was 
boiled  without  tirst  diluting  with  water,  the  rosin  suffered 
some  change  and  required  less  caustic  soda  to  neutralise  it. 

Analyses  were  made  of  a  number  of  mixtures.  In  using 
the  volumetric  method  the  mean  combining  weight  of  fatty 
acids  was  taken  at  275,  and  of  rosin  346. 

A  mixture  consisting  of  20  per  cent,  rosin,  80  per  cent, 
fatty  acid  gave,  by  the  volumetric  method,  20-36  per  cent., 
21-40  per  cent.,  and  19-91  per  cent,  of  rosin.  The  same  by 
the  gravimetric  method:   18-93  per  cent,  of  rosin. 

A  sample  of  soap  said  to  be  made  of  100  parts  of  fat  to  40 
of  rosin,  and  therefore  containing  28-67  per  cent,  of  rosin, 
assayed  by  the  volumetric  method,  73- 7  per  cent,  of  fatty 
acid,  and  by  the  gravimetric  method,  25 -7  per  cent,  of  rosin. 

Unsaponifiable  matter  in  the  fat  does  not  affect  the  pro- 
cess, but  can  be  determined  by  the  volumetric  method  in 
one  operation,  as  follows  :  Two  grms.  of  the  original  fatty 
mixture  are  titrated  with  normal  caustic  soda  solution 
and  saturate  a  cc.  Two  grms.  are  treated  with  hydro- 
chloric acid  &c,  then  filtered  and  are  found  to  saturate  b  cc. 
Then 

b  x  0-346  =  weight  of  rosin. 

a  -  b  x  0-275  =  weight  of  fatiy  acid. 

The  remainder  is  unsaponifiable  matter. 
A  mixture  of  rosin,  fatty  acid,  and  paraffin  was  prepared 
and  analysed  in  this  manner,  with  the  following  results  : — 


Calculated. 


Found. 


Hosin 

Fatty  acid 
Paraffin... 


21'S 
43 -fi 
35-1 


22-0 
42-7 
84-7 


The  author  has  since  analysed  a  number  of  samples  of  soaps 
and  always  obtained  the  resins  distinctly  brittle  and  there- 
fore practically  free  from  fat.  This  he  found  to  be  the  ease 
even  when  the  percentage  of  rosin  was  so  low  as  4  or  5  per 
cent. 

In  his  experiments  the  caustic  soda  solution  was  normal, 
but  a  more  dilute  solution  might  be  used  with  advantage,  as 
a  smaller  sample  could  be  taken  and  the  operation  consi- 
derably hastened. 

The  figures  given  have  been  those  actually  obtained, 
without  correction  for  error,  such  as  unsaponifiable  matter 
in  the  original  rosin,  which  would  affect  the  gravimetric 
determination.  The  volumetric  method  he  would  prefer  in 
all  eases  except  where  an  examination  of  the  rosin  was 
desired. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

On  the  Influence  of  Climate  on  the  Amount  of  Nicotine  in 
Tobacco.     A.Mayer.    L-indw.  Versuchst.  1891,  37   453. 

A<  i  0RDING  to  the  author's  investigations  a  liberal  amount 
of  heat  and  light,  together  with  a  sufficient  moisture  in  a 
rich  soil,  will  not  only  cause  'a  luxurious  development  of 
the.  plants,  but  a  large  increase  in  the  percentage  of 
nicotine.  The  other  organic  constituents  of  the  tobacco 
plant  are  not  so  much  affected  by  climatic  conditions. 

—  L.  de  K. 


Hypoiodous  Acid.  A.  Sehwicker.  Chem.  Zeit.  1891, 
15,  630. 
The  following  fact  affords  evidence  in  favour  of  the  exist- 
ence of  hypoiodous  acid.  When  urea  is  added  to  a  freshly 
prepared  solution  of  iodine  in  concentrated  sodium  hydroxide 
a  brisk  evolution  of  nitrogen  commences  ;  the  same  reaction 
proceeds  even  better  when  iodine  is  added  to  a  solution  of 
urea  in  sodium  hydroxide.  It  is  thus  analogous  to  the 
action  of  sodium  hypobromite  on  urea,  and  the  presence 
in  the  above  solution  of  sodium  hypoiodite,  whose  existence 
has  already  been  foreshadowed  by  the  observations  of 
Schoubeiu  and  of  Berthelot,  is  rendered  probable.— A.  R.  L. 


Crarjf  Import. 

{From  the  Board  of  Trade  ami  othor  Journals.) 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Switzerland. 
Classification  of  Articles  in  Customs  Tariff. 
Note.— Quintal  =  220-4  lb.  avoirdupois.     Franc  =  9^d. 
The   following    decisions  affecting   the   classification   of 
articles  in  the  Swiss  Customs  tariff  were  given  by  the  Su iss 
Customs  authorities  in  the  month  of  July  last  :  — 
_  Zinc  ashes,  zinc  scoria;  (waste  from  the   manufacture  of 
zinc  powder,  composed  from  metallic  zinc  and  impurities). 
— Category  1.     Free  of  duty. 

Agalithe  (asbestine,  silicate  of  magnesia,  used  in  paper 
factories  as  a  substitute  for  kaolin  or  china  clay)  ;  hydrated 
alumina  in  powder,  calcined,  See.,  used  as  a  substitute  lor 
kaolin  in  the  manufacture  of  paper. — Category  100.  Free 
of  duty. 

Gypsum  paste.— Category  167.  Duty,  20  cents,  per 
quintal. 

Uxited  States. 
Customs  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
by  the  Customs  authorities  in  that  country  :  — 

Ammoniacal  cochineal  is  dutiable  at  25  per  cent,  ad 
valorem  under  the  provision  for  colours. 

Grecian  red,  a  colour  composed  of  barytes  98  per  cent. 
and  aniline  colour  2  per  cent.,  is  dutiable"  at  25  per  cent, 
under  paragraph  61  as  a  colour  not  specially  provided  for. 

l'russiate  of  soda,  a  chemical  salt  composed  of  a  certain 
percentage  of  carbon,  nitrogen,  iron,  and  sodium  when  in 
the  dry  state,  and  when  crystallised  of  the  same  elements 
with  about  4 li  per  cent,  of  water  in  addition,  is  dutiable 
under  the  provisions  of  paragraph  92  of  Act  of  1883,  which 
levies  a  duty  of  25  per  cent,   ad  valorem  on   "  all  chemical 
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inds   .,i„l   nits,    by  whatever    name  known,     not 
My  enumerated  or  provided  for  in  said  Act. 

dutiable  at  25  pet 
wed  oil. 
ne    bydrobroroal  "•    bjjdrobromate 

■  .1-,  which  are  salts 
fruit  of  the  hemlock 
dutiable  at  5i 
u  pound  under  paragraph  7 1. 


I  \  11:  U  rS  FROM  DIPLOMATIC  AND 
CO*  SJ  /.  1/.'  REPORTS. 
I'll  - 

Oil. 
the  injurious  effects  of  the  Franco- 
the  British  <  lonsul  at  Nice  mak<  - 

olive  oil  question."     En- 

.  the  low  import  duty  formerlj  exacted  on  the 

■  Italy,  some  30  or  10  firms  were  gradualij  esta- 

in  Sice,  which  did  large  business  in  mixing  the  finest 

:.  with  the  more  fruity  Neapolitan  variety  from  Bari, 

and  then  exporting  the  whole  :i-   Nice   oil.     To  Buch  an 

carried  that  about  three  times  as 

annually  exported  from  Nice  as  was  produced 

•    e  territory     It  it  stated  in  defence  ol  this  p 

of  coupagt  that  the  flavour  acquired  by  the  oil  rendered  it 

•  ible  to  northern  palates,  and  considerable  -kill 

1  in  the  proper  manipulation  of  tin-  oil  pri 

...  ii  on  the  French  or  foreign  markets,  and  there 

appears  to  have  ■■-  to  this  manipulation. 

The  duty  on  Italian  olive  oils  baa,  h  >wev<  r,  been  n 

15  frs.  the  100  kilo-.,  or,  in  other  words,  has  been 
quintupled  :  and  it  1-  anticipated  thnt  the  large  oil  trade 
which  has  become  the  principal  source  of  export  from  Nice 
will  Ik'  ruined  by  the  new  duty  as  soon  as  the  stocks  pre- 
viousli  laid  in  are  exhausted.     It  1-  said  thai  the  Tunis  and 

•icl  no  proper  substitute 

.11  variety  need  in  the coupape.     It  i-  felt 

■-  are  to  be  exempt  from  the  new 

1  should  be  the  Bari  oils,  as  being  the  raw 

:  of  the  mo-t  profitable  industry  thai  has  grown  up 

in  Nice.    The  new  duty  has  already  caused  adulteration  of 

a  totally  differcnl  form  from  that  above  described,  and  an 

,1-  been  invented  at  the  Station  Agrono- 

de  Nice  bj  M.  BruUe.by  which  it  has  been  dio 

is  now  mixed  to  a  large  extent  w itli  cotton-seed 

;   subsequently  re-exported  as 

.  oil.     I  In-  process  consists  in  the  mixture  of 

lit    oil,  which  i-  Bubse- 

colour,  becoming  reddish  or 

Ihe  greenish  gold  ol  the  pure 

oil. 

HI. 

/ 

which  promiw  -  I  me  of  permanent 

value  li  1  di  n  n,  has  rect  ntlj  1"  1  n 

i  ■  be  burning  ed,  which 

it,  and  the  prepare- 

ii"ii  of  kelp  foi  ' 

//.  u 

Bcosoin  1-  brought   bj  t,  id«rrs  from  Luang  I'hrahang  to 
(  luetic:  to  Bangkok. 

Bangkok  1 

'In  ir  gum   to  <  'hil 
A   "  Ink   ("hin  "    ( son  lier  bj    1   S 

mother)  is  tin  il  bcnioiu   buyer   in  Bangkok.     Ac- 

cording to  him  9,3861  lb.  were  brought  !■■  markcl  in  1890 

I    fetching   300    r. 

(•.'•-'I.  II  lb.),  and  the  inferior  quality 

n mi  r.  (7/.  10*. )  per  "ii  ■  r-  came 

1  nang   Phrabang  t"  <  hienguiai  with  bci  loin  during 

•  nt.  dut]  «  1  on  tin-  articli    in 

'..ok. 


StieUae. 

Sticklac  is  abundant  in  Chiengmai,  and  is  sent  down  to 
Bangkok.  Last  year  B,800lb.  were  bought  there  by  one 
trader  at  prices  varying  from  .so  r.  (6i.)  to  9o  r.  (6/.  15s.) 
per  "  sen,"  (2981  lb.),  The  trade  in  sticklac  was  formerly 
much  hampered  by  the  heavy  duty  on  it,  which  was  33!,  per 
cent  The  duty  was  levied  last  year,  but  lias  now  been 
taken  oil.  and  the  trade,  wbioh  baa  been  in  a  moribund  suite 
me  time,  may  now  perhaps  revive. 


GENERAL  TRADE  NOTES. 

TlIK    [BOM    LVPCSTRI     01     Hlv.vHY. 

n  Atbdth.    Chem.  Zeit.  1891,  15,  yt'' 

The  iron  industry  of  Hungary  has  onlj  been  developed  to 
an*  great  extent  during   the   lac  use  the 

native  blast  furnace  owners  have  entered  into  an  agreement 
with  their  Austrian  confreres.     At  present  the   Hungarian 

iron  market  i-  -o  active    thai    the   demand    for  various    iron 

products  exceeds  the  supply,     [tolled  iron,  especially,  has 

1 11  in  great  request,  ami  the  price  rose  by  50  kreutxers  in 

1889   ami   again   by    ">ti  kreutxers  in   1890  per  loo  kilo-. 

1  able  business  was  also  done  in  girders,  rails,  boiler 

plates   and   sheet    iron,  iron  beams,  &c.  used    in  building 

construction,  and  light  sheet  iron.      The  favourable  intluenee 

of  the  "Cartell"  on  the  Hungarian  iron  trade  may  be 
traced  in  the  rise  in  value  of  the  share-  < ,f  various  iron 
companies.  The  shares  of  the  liimamorfiny-SalgdtarjAner 
Iron  Company  were  quoted  in  1886  at  83  florins; 

they  had  risen   to  158  tloriii- :   and  similarly  In    the    ea-e    ,.f 
I  satisl  ICtOn   to  know   that    the  agree- 
ment '" Cartell ")  with  the  Austrian  manufacturers,  which 
expired  in  1890,  has  been  renewed  for  time  yean. 

Th.  total  production  ol  the  Hungarian  refining  and 
rolling  works  in  1890  was  200,000,000  kilo-,  compared 
with  166,000,000  kilo-,  in  1S8.">.  The  pig  iron  for  the  pur- 
pci-,  was  all  of  native  manufacture,  and  in  consequttnoe 
ever}  existing  blast-furnace  was  kept  in  full  swing.  In  fact, 
Hid  1890  the  -upplv  of  native  pig  iron  was  not  equal 
to  the  demand.  The  price  of  bloom  iron  rose  from  '2-w 
florins  in  i ssr,  t,,  :,  florins  in  1890  per  loo  kilo-. 

The   production  of    raw    iron    in    1890    was     280,000,000 
kilo-.     Most    blast-furnace    works    also    produce   oast-iron 

g 1-.  parti)  directly  from  the  furnace  iron  and  parti* 

i.m.     The  production  of  east-iron 

ware   iii  IS'.m  was  85, .on')   kilo-.     In    1885  240,1 ,000 

kilo-,  of  raw  iron  were  manufactured. 

During   tli.  0   50    blast     furnaces,    11     lies- ■nu  r 

converters,  9  Siemens-Martin  furnaces,  88  gas  regenerative 
double   puddling   furnaces,   7    puddling   furnaces,   and   M 

It  work.— 11.  T.  P, 

Till     Ml  l  \l     iM'i  -l  BA     co     111  NO  UtT. 

i  Uboth      Chem.  Zeit.  1891,  15,  881 

With  the  exception    of    Russia,    there   i-  scarcely 
country   so  rich  iu   metal-   as   Hungary,    which  i-    nevet 
theless    behind    most    European   couutries   in    the    actual 
i  metals,  a  fact  which  must  be  ascribed  to  want 
of  enterprise  and  capital.     A  large   portion  of  the  industry 
i-    carried   on   under  Government    auspices   which   favour 
ted  methods   of   work  and   causes  the  industry  to 
languish  under  the  competition  of  newer  and  more  economical 
m  -.     For  the   treatment   of  Nad   and   oopper   ore, 
methods  in  the  dry  way  are  mostly  iii  vogue,  but  a  treat- 
ment in  the  wet  waj  i-  sometimes  used  in  working  up  the 

residues,  and  in  the  case  of  copper  electrolysis  is  id  - I 

cases  employed  for  precipitation  of  the  metal  from  solution, 
■   the  production   amounted   to  10,670  centners  of 

umereial  lead,  worth  188,503  11.:    7.17  of   load 

glance  worth  9  l.s:i7  il. :  and  2,669  centners  of  coppi  I 

learlj     100  undertakings,  for  wbioh  con- 
cessions have  been  granted,  a  large  proportion   base  their 

r-   on  the  possibility    of  finding  gold.     Tie 
gold-producing  •  oncern  in  Hungary  i-  the  Harkort  Company 
in  llnid.     This  tirin  turned  out  687*680  kilos,  of  raw  gold 
■  -t  167*085  kilo-,  in  the  previous  veai      lie 
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total  production  of  noble  metals  in  Hungary  is  2,304  kilos, 
of  tine  gold  and  16,660  kilos,  of  fine  silver,  together  worth 
•1,713,489  fl.— G.  H.  B. 

Production  of  Infusorial  Kartii  in  the  United 
States. 

Infusorial  earth  has  been  found  in  useful  quantity  in  a 
number  of  places  in  California,  Connecticut,  Maryland, 
Nevada,  New  Hampshire,  New  Jersey,  New  Mexico, 
Oregon,  and  Virginia,  but  the  production  in  1889  was 
limited  to  live  States,  namely,  New  Jersey,  New  Hampshire, 
Connecticut,  Maryland,  and  California.  The  bulk  of  the 
product  was  obtained  from  the  Dunkirk  district,  in  Mary- 
land, the  ledge  at  Dunkirk  producing  3,000  short  tons  and 
all  other  localities  466  short  tons.  An  excellent  deposit  of 
infusorial  earth  was  opened  at  Pope's  Creek,  Md.,  in  1887, 
and  a  considerable  quantity  taken  out,  but  owing  to  a  slack 
demand  only  50  tons  were  produced  at  this  point  in  1889. 
In  Storey  Count}',  Nov.,  there  is  a  mine  of  a  fine  quality  of 
infusorial  earth,  but  no  work  was  done  upon  it  in  the  census 
year.  The  following  table  shows  the  production  of  infu- 
sorial earth  in  1889,  by  States  : — 


States. 


California* 

Connecticut  t . . . 

Maryland* 

New  Hampshire* 
New  Jersey* 

Total  ... 


Short  Tons. 

Value. 

50 

Dols. 

8,000 

■m 

422 

3,050 

10,700 

80 

2,750 

75 

1,500 

3,460 


23,372 


Separated  and  ground. 


t  Crude  at  the  mines. 


The  mines  at  Dunkirk,  Maryland,  were  the  only  ones 
which  were  operated  actively  during  the  year.  The  total 
number  of  men  employed  in  the  industry  was  52.  The 
expenses  incurred  in  mining  infusorial  earth  during  1889 
were  as  follows  :  Wages,  8,3S8  dols. ;  paid  contractors,  575 
dols. ;  paid  for  supplies,  760  dols.  ;  paid  for  other  expendi- 
tures (rent,  insurance,  taxes,  &c),  6,955  dols. ;  total, 
16,678  dols.  The  amount  of  capital  invested  was  :  In  land, 
61,380  dols. ;  in  buildings,  machinery,  &e.  21,900  dols. ;  in 
tools,  implements,  live  stock,  &c,  16,970  dols. ;  in  cash, 
10,500  dols. ;  total,  110,750  dols. 

The  table  following  shows  the  analyses  of  infusorial 
earths  from  different  localities  : — 


From 

From 

Pope's 

Morris 

Creek, 

Count  v. 

Md. 

X.  J . 

From  n£ar 

Richmond, 

Va, 


From 

Storey 

County, 

Nev. 


PerCent.  Per  Cent. 
Moisture '       3'47 

Silica |  8fo3 

Alumina 3'43 

Protoxide  of  iron i  3*33 

Lime i  2'61 

Ferric  oxide 

Magnesia,  soda,  potash. 
sulphur,  and  organic 
matter 5*63 

Loss  on  ignition 

Water  at  red  heat 

Loss 

Total 100-00     '       09-09 


80-6G 
3-84 


0-58 


11-01 


Per  Cent. 
8-37 


75  86 
9-88 


0-29 
2-92 


Per  Cent. 


81-08 


IS -44 
0-4S 


Infusorial  earth  is  used  to  a  considerable  extent  in  the 
manufacture  of  various  cleansing  preparations,  either  in  the 
form  of  powder  or  so-called  soap.  There  is  but  a  step 
between  the  crude  mineral  and  the  merchantable  articles  used 
for  cleansing  purposes.  To  manufacture  a  polishing  powder 
it  is  necessary  ouly  to  clean  and  grind  the  crude  mineral, 
the  particles  of  which  are  loosely  adherent,  while  in  making 
soap  the  pulverised  mineral  is  mixed  with  the  other  ingre- 
dients of  soap  manufacture.  The  greater  portion  of  the 
product  of  this  country  is  dried  in  furnaces  at  the  pits  and 
used  for  making  protective  coating  for  boilers.  Some 
iufusorial  earth  has  been  imported  from  Germany  and  used 
as  an  absorbent  in  the  manufacture  of  dynamite  from  nitro- 
glycerin. The  American  product,  however,  does  not  possess 
sufficient  absorbent  properties  for  this  purpose,  and  the 
German  product  has  been  supplanted  bj-  the  use  of  wnod 
pulp,  which  answers  the  purpose  excellently  and  is  much 
cheaper.  The  first  development  of  infusorial  earth  pro- 
perties in  California  was  made  in  1839.  This  was  due  to 
the  discovery  of  a  valuable  ledge  by  Mrs.  Emma  Eells  on 
her  ranch  near  Calistoga,  Napa  County.  By  practical  tests 
she  learned  that  the  mineral  was  excellently  adapted  for 
use  as  a  polishing  powder,  and,  with  a  number  of  ladies, 
organised  a  stock  company  for  the  purpose  of  mining  and 
manufacturing  the  mineral. — Census  Bulletin,  No.  75. 

Tin-:  American  Chemical  Society. 

.i  conference  of  American  chemists  was  held  on 
August  18th,  which  was  attended  by  delegates  from  the 
American  Chemical  Society  (of  New  York  City),  the 
Washington  Chemical  Society,  the  Association  of  Official 
Chemists,  the  Cincinnati  Chemical  Society,  the  Brooklyn 
Institute,  the  Franklin  Institute,  the  Association  of  Manu- 
facturing Chemists,  and  the  Louisiana  Association  of 
Sugar  Chemists.  For  several  years  the  chemists  have 
been  trying  to  get  together  to  form  a  national  society,  but 
the  American  Chemical  Society,  the  New  York  organisation, 
which  was  the  leading  one,  did  not  wish  to  give  up  its 
name  and  be  absorbed.  It  has,  however,  finally  agreed 
that  the  national  society  shall  be  known  bv  its  name,  and 
that  it  will  become  the  New  York  branch.  Each  of  the 
other  local  societies  will  retain  its  identity  as  a  branch. 
This  basis  of  agreement  will  be  reported  by  the  conferees 
to  their  respective  societies  for  adoption,  and  the  national 
organisation  will  bs  perfected  at  a  general  meeting,  which 
will  probably  be  held  in  October.  The  formation  of  the 
new  American  chemical  society  is  a  matter  for  congra- 
tulation to  the  chemists  of  the  whole  country. — Eny.  and 
Mining  Journal. 

Production  op  Fluorspar  in  the  United  States. 

The  production  of  fluorspar  in  the  United  States  in  1889 
was  limited  to  one  locality  near  Rosiclare,  111.  The  product 
was  9,500  tons,  valued  at  45,835  dols.,  an  increase  of  3,500 
tons  over  the  product  of  1888.  The  price  remains  about 
the  same.  The  following  table  gives  the  quantity  and 
value  of  fluorspar  produced  in  the  United  States  for  all  the 
years  for  which  figures  are  obtainable  :— 


Years, 

Short  Tons. 

Value. 

Years. 

Short  Tons. 

Value. 

18S2 

4,000 

Dols. 

20,000 

1886 

5,000 

Dols. 

22,000 

18S3 

4.1100 

20,000 

1S87 

5,000 

20,000 

1884 

4,000 

20,000 

1888 

6,000 

So, 

1885 

5,000 

22,500 

1889 

9,5110 

45.S35 

98-95 


100-00 


The  miuing  of  fluorspar  gives  employment  to  about  100 
men,  who  work  on  an  average  of  200  days  in  the  year. 
The  demand  for  the  mineral  is  not  heavy,  and  the  mines 
are  operated  only  about  two-thirds  of  the  time.  The 
expenses  incurred  in  the  mining  of  fluorspar  in  the  United 
States  for  the  year  1889  were  as  follows : — Wages, 
14,213  dols.;  paid  for  supplies,  5,025  dols. ;  other  expenses, 
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I  !•;    dob.       The   amount    of   capital 

in  the  industrj  mi   192,000  dob.,  distributed 

in  land,  13,100  dob.;  in  buildings,  machinery, 

lie.,   12,500   dob.;    in  tools,  implements,   live  stock,  iVc, 

1  a-  working  capital,  35,500  dob. ; 

t..t..l  1 

I  Box  in  melting  iron  in 
foundries,  for  tin  ipalescenl  "lass,  and  for 

ruical  purposes. 

1. .it    imported  into  the 

I'nited  -   :l   by-product    in    the 

tits  of  aluminium  ami  sodium. 

m<  .1  in  tin-  United  Stat,-  i-  import!  •  ! 

from  Greenland.     The  amount  of  cryolite  imported  in'"  the 

•  From  1-71  lo  1889,  inclusive,  is  shown  in  the 

following  table  1 — 


Loin:  1 

Valne. 

1-71     1 

1--1 

Del*. 

.. 

1— j 

3.7. > 

.. 

1883 

97.400 

t-;i             ..              n.'.u- 

l^-l 

7.XN' 

108,021 

.. 

110,750 

.. 

1880 

I10.1M 

i-~ 

.. 

1-: 

1....-1J- 

1-7- 

.. 

]s-s 

.. 

U8.188 

1... 

•■ 

(  .  //.«-    Hull,  tin,  ,N  n. 


Prodi n  "i   Babytes  in   rm   United  - 

Barytes,  or  natural  barium  sulphate,  1-  a  well-known 
mineral  ami  liberally  distributed,  hut  it  i-  only  recently 
that  it  has  become  "I  any  commercial  importance.  Barium 
sulphate  has  been  prepared  artificially  for  a  number  of 
ind  i-  used  to  a  considerable  extent  in  tin-  place  of 
white  lead,  which  it  resembles  closely.  Improvements  in 
1  'I   in  the  process  of   treating  natural  barytes 

Formerly 

existed  to  its  utilisation,  and  considerable  attention   is  now 

■lities  in  the  United  States  where  it 

i      The   mineral,  in  order  to  be  available  for  the 

■  which  it    1-  put,  iini-t   be  Fairly  free  from  quarts 

ru-t  or  other  impurities.     If  the 

itenl  it  i-   practically  valueless, 

dtial  to  it>  usefulness.    Quarts 

•  r  haril  substances  with  which  it  i-  apt  to  be 

•1  grinding.    The  purest 

■' \  comes  from  Missouri, 

though  a  vci  Ic  is  now  being  mined  in  considerable 

quanti 

mall  producers  of  crude  barytes  show  a 

1  21  160  short  tons, 

bon  t"n~  in  is-ss, 

1  -on  was 

-  shown  in  the  following  tal 


\  slue. 
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Barytes  mining  in  Missouri  is  carried  on  in  bo  irregular  a 
manner  that  it  is  impossible  to  obtain  anv  reliable  statistics 
relative  to  labour  ami  wages.  Fanners  mine  it  in  offseasons  ; 
that  is,  when  there  is  no  Farming  to  do,  they  employ  them- 
selves  ami  their  bands  in  getting  out  the  barytes  found  on 
their  farms,  haul  it  to  the  nearest  tradesman,  ami  receive 

in  exchange  dry  g Is,  groceries,  or  other  necessaries,  or 

cash.  The  farmers  thus  occupy  time  which  would  otherwise 
be  idle,  and  dispose  of  the  barytes  al  a  1< -s  figure  than  it 
would  pay  to  mine  it  systematically.  The  supply  thus 
obtained  is  nearly  sufficient  to  keep  the  mills  up  to  tin ir 
fullest  capacity. 

A  few  mines  are,  however,  operated  with  some  degree  of 
-v-N  in.  though  for  want  of  proper  records  it  is  necessarj  to 

ii  a  considerable  portion  of  the  matter  of  labour  ami 
wages.  The  mines  altogether  give  irregular  employment  to 
about    ."1S11   nun.     Tin'  rate  of  compensation   for   foremen 

is  al t  O,.'io  dob.  per  day,  ami  for  labourers  Irom  1  doL  to 

1*50  dob,  per  day.  It  is  rarely,  however, that  the  nun 
milk,    full  time,  ami  their  daily  earnii  sported  at 

From  50  to   7.'.  cents.     Prom   7."   to  100  women  obtain  the 

-a suri   of  irregular  employment,  earning  about  85  o 

per  'lay.  Boys  get  from  25  to  SO  cents  per  day.  <  me  mine 
was  active  marly  the  entire  year,  hut  in  most  eases  the 
number  of  'lays  worked  at  the  mines  ranged  from  1  u."> 
to  ^00. 

The  following  statement  Bhows  the  amount  of  money 
paiil  for  operating  ami  developing  barytes  mines  in 
Virginia,    North   Carolina,   ami   Illinois:    Wages   (including 

force    at    mine-).     54,524    dob. ;   paid    for    supplies, 
s.jiiii  dob. ;  other  expenditure  s  1  r.  nt,  taxes,  insurance,  &c.), 
•       dob.;   total.    64,807    dob.      The    amount    of    capital 
1   iii  barytes  mines  in  the  United  States,  worked 
in  1889,  was  as  follows :  In  land,   184,450  dob.;  in  build- 
ings, machinery,  Stc.,  66,450  dob.;    in  tools,  implements, 

live  stock,  &c,  76,850  dob.  ;  cash,  23,! lots. :  total.  851,150 

dob.  The  aggregate  value  of  the  lands  on  which  barytes 
is  Found  in  Missouri  is  placed  at  4,500,000  dob.,  hut  the 
estimates  are  based  on  prospects  rather  than  on  ai  tual 
development 

lh.  consumption  of  barytes  seems  to  he  steadily  in- 
creasing. It  is  used  quite  extensively  in  the  Bits,  finding  it- 
er can  si  servioe  as  an  adulterant  in  the  manufacture  of  paint. 
Its  great  weight,  its  likeness  in  man;  respects  to  white  lead, 
ami  the  fact  that  it  can  he  used  in  place  of  that  commodity, 
enable  manufacturers  to  replace  the  costlier  article  with  a 
substitute  much  to  their  own  advantage.     It  is  claimed  L> 

that  a  mixture  compose. 1  of  one-third  barytes,  one- 

I   cine  white,  ami  one-third  "hit.-  lead  makes  a  hitter 

paint  than   the  pure  white  lead.     This  is  probably  true  for 

some  special  purposes.    Barytes  is  remarkable  for  its  weighty 

having  a  specific  gravity  of  about  1  ...  or  about  the  same  as 

iron  ore.      It  can   therefore  he    used  with  white  lea. 1  without 

,m\  appreciabli  loss  of  weight  in  tin-  mixture. 

Besides  the  localities  from  which  the  supply  has  been 
thus  far  derived,  there  are  deposits  in  South  Carolina  which 
are  now   being  investigated  with  prospects  of  development 

at  an  .ally  .late.      The    mineral    is    founil    alone    the    li' 

the  Charleston,  ami  Chicago   railroad,  in   the 

building  of  which  a  considerable  vein  n.o  expose. 1,  but 
o.cnts  in  largesl  quantities  in  the  vicinitj  of  Kind's  Creek, 
where  a  side  track  ci  □  bt  run  in  ami  the  material  loaded 
on  cars.  Lack  of  transportation  was  one  of  the  drawbacks 
to  its  development  in  the  past,  but  this  difficult)  baa  been 
removed  by  the  railroad  builders.  Diffused  through  the 
barytes  is  a  small  percentage  of  <piart/  grains,  which  make 
ii  necessar)  to  use  other  grinding  machinery  than  the  buhr 
mills  ordinarily  used  for  that  purpose,  I'  is  expected  that 
mills  tor  this  purpose  will  be  put  up  in  the  vicinity  of  the 
mines,  thereby  insuring  a  more  profitable  business  than  can 
be  obtain.. I  by  sending  the  barytes  elsewhere  to  be  ground 

ami  tloateil. 

At  T.rra.-as  station,  State  of  Chihuahua,  Mexico,  there 

are   some    si\    or   eight    veins   of    barytes    from    1    to  .1    ft. 

thick,  said   to  1 1"  a  g 1  white  colour,  fr.e  from  yellow, 

blown,  or  black  iron  stains,  and  a  considerable  portion  of 
which  has  a  \.  r\  .1.  heat,  pale  blue  tint,  considered  valuable 
in  the  highest  classes  of  barytes,  aa  it  tends  to  neutralise 
the    yellowish   tint   of    inferior  qualities.      The   company 
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owning  the  property  upon  which  these  veins  are  found 
offered  to  sell  the  barytes  in  car  loads  at  5  dols.  per  short 
ton,  free  on  board  cars  at  the  shipping  point. 

Nearly  all,  if  not  all,  of  the  barium  sulphate  imported 
into  the  United  States  is  artificially  prepared.  Importations 
are  quoted  under  various  names,  such  as  blanc-fixe  or 
permanent  white,  satin  white,  enamelled  white,  lime  white, 
&c.  The  imports  of  manufactured  barium  sulphate  in  1889 
amounted  to  3,601,506  lb.,  valued  at  22,158  dols. ;  unmanu- 
factured, 13,571,206  lb.,  valued  at  7,660  dols.— Ibid. 

German  Drug  Imports. 

The  following  figures,  representing  the  imports  of  some 
of  tlie  principal  drugs  and  drysalteries  into  Germany,  are 
taken  from  recent  official  statistics  published  in  that 
country  : — ■ 


Tears. 

Cinchona 
Bark. 

Cochi- 
neal. 

Guui 
Arabic  and 
Tragacanth. 

Shell, 
Seed,  and 
Stick  Lac. 

Camphor. 

Tons  (average). 

Is72  75 

[,028 

526 

1,303 

.. 

]-7>;    v:i 

OCT 

308 

1,081 

•  • 

.. 

1881-85 

i.sn; 

lit 

1,513 

1,185 

(1835)   L83 

1SS6 

*,67S 

97 

1,201 

1.121 

157 

1SS7 

4,222 

G7 

1,081 

1,013 

332 

188S 

4,071 

77 

1,190 

],896 

378 

1889 

5,120 

35 

1,318 

'.Mil 

353 

-Chemist  and  Druggist. 

The  Nitrate  Combination. 

The  recent  formation  of  a  combination  of  nitrate  of  soda 
producers  has  been  followed  by  a  considerable  advance  in 
the  quotations  for  the  article.  The  combination,  it  is  said. 
have  decided  to  reduce  the  total  export  during  the  present 
year  to  18,000,000  quintals,  equal  to  800,000  tons.  Last 
year  the  total  exports  were  1,013,000  tons. — Ibid. 


West  African  Gum  Arabic. 
Mr.  Levan  Millson,  who  has  lately  been  commissioned  to 
investigate  the  resources  of  Voruba  land  (B.  W.  Africa) 
reports  that  in  the  territories  visited  by  him  the  supplies  of 
gum-yielding  trees  of  the  kind  called  "  Akkow  L'odo " 
by  the  natives  (  Brachystegia,  n.  sp.  ?)  is  practically  un- 
limited. The  trees  yield  a  gum  apparently  of  the  acacia 
description,  and  similar  to  gum  arabic.  The  gum  could 
only  be  gathered  during  the  dry  season. — Ibid. 


Chemicai  Patents  in  Germany. 

In  seeking  to  protect  an  invention  by  a  patent,  it  is 
sometimes  difficult  to  decide  what  constitutes  the  patent- 
able principle  of  the  invention,  and  in  what  manner  the 
claims  must  lie  limited.  According  to  the  Chemiker 
Zeitung,  this  important  question  has  now  been  cleared  up, 
as  far  as  Germany  is  concerned,  by  a  decision  of  the 
highest  court  of  that  country  (the  Reichsgericht  at  Leipzig) 
as  follows : — 

If  a  valuable  product  is  obtained  by  a  previously  unknown 
application  of  a  known  process  the  new  application  of  the 
process  is  patentable.  A  process  can  only  be  patented  as 
far  as  its  effect  has  been  recognised  and  described  by  the 
inventor  at  the  time  of  applying  for  a  patent.  The  fact 
that  a  patent  could  be  circumvented  will  not  justify  the 
inventor  to  frame  the  claims  in  such  a  manner  that  they 
exceed  the  limits  of  the  actual  invention.  A  patent  cannot 
be  founded  upon  a  rule,  if  that  rule  has  any  exception, 
and  if  the  absence  of  any  exception  has  not  been  recognised 
and  mentioned.  If,  nevertheless,  such  a  patent  has  been 
granted,  and  if  the   party   applying  for  the  revocation  of 


the  patent  has  proved  that  the  rule  embodied  in  the  claim 
is  not  applicable  everywhere,  he  cannot  be  required  to 
prove  in  which  individual  cases  the  invention  does  not 
give  the  required  result.  The  general  idea  to  obtain  by  a 
process  a  useful  result  is  not  patentable,  but  only  a  definite 
and  practically  realisable  method  of  carrying  that  idea 
into  effect.  The  use  of  a  known  substance  for  the  pro- 
duction of  another  known  substance  can  only  be  patented 
as  an  invention  if  the  process  employed  is  new  and 
patentable. — J.  Wetter. 


Rules  of  Legal  Procedure  against  Foreign  Firms. 

Some  new  Rules  of  Court  have  just  received  the  sanction 
of  the  Lord  Chancellor,  which  will  prove  of  great  importance 
to  commercial  firms.  They  lay  down  the  rules  to  be 
observed  in  regard  to  bringing  actions  against  foreign  firms, 
which  have  hitherto,  owing  to  conflicting  opinion,  been  of 
much  difficulty  and  very  perplexing.  There  have  always 
been  two  very  pronounced  difficulties,  viz.,  whether  the  firm 
should  be  sued  in  the  name  of  the  firm  or  in  the  names  of 
the  partners,  and  whether  the  writ  slnuld  be  served  upon 
the  partners  in  this  country,  or  on  one  partner  only,  or  all 
the  partners.  As  a  consequence  it  frequently  happens  that 
foreign  firms,  either  carrying  on  business  by  a  branch  in 
this  country,  or  having  their  businesses  wholly  abroad,  but 
making  a  contract  here,  either  wholly  escaped  or  forced 
their  British  creditors  to  go  to  a  foreign  country  for  redress. 
This  has  been  entirely  removed,  for  it  has  been  decided  that 
those  partners  who  happen  to  be  in  this  country  can  be 
sued,  and  that  if  there  is  a  branch  of  the  firm  here  a 
summons  or  writ  must  be  served  in  the  name  of  the  firm, 
and  at  their  office,  to  anyone  who  appears  to  be  in  authority 
there. —  Chemist  and  Druggist. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Month  ending  31st  August 

1890. 

1891. 

£ 
l.SG3,582 
n  t,r.2 1 

010,373 
1,137,800 

£ 

1,918,888 

196,852 

589,870 

Raw  materials   for  nou 

textile  in- 
nports  .... 

4,136,652 

Total  value  of  all  ii 

31,322,897 

32,716,279 

Summary  of  Exports. 


Mo'ith  ending  31st  August 

1890. 

1891. 

Metals  (other  than  machinery)  .... 

£ 
3,629,895 

711,201 
2,836,418 

£ 
2,7111,552 
015,028 

2,549.918 

22,817,609 

211,070,489 

-1 ' 
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lm-i.itn  of  IIlUU  FOB  Mouth  1  i     \'    ■■-!■. 

Quantities. 


ralnea. 


Article*. 


1886. 


wta. 


1V..1. 


r :— 


dm 

Unwroagnt  ....     ■ 

Iron  :  — 



lur.  te 

Kilt.. 

Load,  nlit  and  »heet      .. 



Lb. 





Other  art  i«l"  . . 

Tutml  raluc  ul  metal' 

liipom    oi    Bur 

Im.i  -nut-  roa 


S30;>13 
12,820 


1  069 
L71! 


£ 

7,810 
164/181 

IlilO 


£ 
161 .160 

73,330 

191,101 
110.231 

111.432 


MuHil\I>      li.lt      NoN     1  KXTILK 
Ml. MM     KSMM.    BlSI       \l   Gl  BT. 


A:1..    •  <■ 


Quantities. 


I860. 


LSI  ;. 


Bark,  1'crunan  ..    C#t. 

Brurtlai I*. 

Cwt. 

Gum  r— 
Aralnc 




Oulta-porcha  . . . . 

r  iw:  — 



Wet 

Iiorjr 


1,417 


.;.i;j 
2  1,870 


e  e 

1 1  586 


II,:..- 1 
■">r,l 


T"lii 


Qnan Tom 



Paraffin.... 

ram., 
K'part" 

Palp  of  w.»J 

I 

Talli.w  ami  «t.  arm 
Tar I 

1  ~ 

Lo^l' 

Sawn 

SUM" 

pm 

V:.|UC£ 


■ 

1,748 

,-..s5!l 

B1.6W 

24,107 

10,114 

•.•1.1.-.5 

78,017 

33.11.3 

■ 

Total  »a)ue  . 


I  ,..  abort,  .in..  uc  (A 

-t  1890. 


'.HOW.  M.   . 


Impobts  of  CnKMiCALS  a.nd  Dyestuffs  for  Month 
busing  31m  August. 


Articles. 


Quantities. 


U9i>. 


1891. 


Valuea. 


IM   . 


1891. 


Alkali Cwt. 

Bark  (tanners,  4c.)    „ 

Brimstone 

Chemicals Value  £ 

Cochineal   Cwt, 

Cutch  and  gambier  Tons 

Dyes  :  — 
Aniline Value  £ 

Alizarine 

Other  

Indigo   Cwt 

Mel'ler    

te  of  soda.,,.      „ 
Nitrate  ol  potash  .      „ 

valonii Tons 

other  articles...  V 

Total  value  o(  chemicals 


l.l'.'l 

>■.:.:-■■ 

£ 

£ 

71,778 

53,190 

16,434 

18,377 

I.MJ 

14,046 

.. 

.. 

108,121 

127,101 

16S 

723 

9S8 

k26B 

•J.-  U 

•J.T'.'l 

.. 

16,761 

.. 

•• 

•• 

1,340 

VI. 1*1 

B.10C 

156 

1,776 

IM 

24480 

22,810 

20.501 

2,604 

1,100 

52.110 

SUM 

•• 

•• 

121,667 

514.524 


[mollis    OF   Oil-    FOB    Moniti    ENDING    3161     AUGUST. 


Articles. 

Quantities. 

Values. 

1800. 

1891. 

1890. 

188L 

1/170 
04,431 

1  219 

£ 

£ 
26481 

101,861 

■ 

rtklea  ..  1 

7  Mil 

ralueof  oils ... 

.. 

539.870 

BxFOBXa  0»  DEUG8    -ni.  (iii-mii  ii-    nut    Month    F.NDING 

\ i  -.1  - 1. 


Articles. 

Quantitu--. 

Values. 

1890. 

1891. 

1300. 

IS9I. 

640  118 

1 1  l.TS'.' 

£ 

£ 

Bleaching  materials    „ 

Chemical  manures. 

38,417 

181/MJ 

111,717 

.. 

i  >■  In  r  articles 

•• 

" 

•• 

711,201 

• 
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Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  Aucust, 


Quantities. 

Values. 

Articles. 

1890. 

1891. 

1890. 

1891. 

7,7*3 

£ 

37,623 

217.343 

£ 
16,585 

124,309 

Copper : — 
Unwrought 

70,032 

43,899 

Wrought „ 

1 5.351 

27,363 

56,153 

89,650 

Mixed  metal 

30,160 

28,539 

87,376 

80,672 

•  • 

.. 

212,098 

193,817 

•• 

•  • 

100,0119 

19,170 

345,857 

272,209 

2,613,662 

1,834,692 

6,921 

3,071 

B3, 17 1 

12,698 

Plated  wares. . .  Value  £ 

.. 

30,967 

31,635 

Telegraph  wires,  &c.    „ 

•  • 

.. 

55,601 

112,690 

9,511 

8,295 

46,750 
12,252 

Zinc 

12,530 

11,334 

12^97 

Other  articles  . .  Value  £ 

75,985 

B4,682 

" 

3,629,295 

2,791,552 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  August. 


Articles. 


Quantities. 


1890. 


Values. 


1890. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware 

Glass:— 
Plate 


,  Sq.Ft. 
,    Cwt. 


Flint , 

Bottles „ 

Other  kinds 

Leather : — 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.Tds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Kags Tons 

Soap Cwt. 


Total  value  . 


1,078,700 

815.300 

l,166,s00 

1,362,900 

51,308 

52,766 

205,345 

265,517 

9,743 

9,553 

66,690 

61,578 

15,938 

17,682 

13,452 

12,189 

4,621 

4,909 

1,284,300 

1,518,500 

64,720 

7s  822 

4,836 

3,799 

38,084 

42,739 

•• 

•• 

£ 

30,129 

102,129 

22,480 

110,293 

1116,1131 
83,266 

155,972 
12,099 

13,563 
21,10! 
32.281 
14,063 

115,628 
30,281 

109,'JS8 
59,098 

125,393 

114,543 
36,8*1 
38,556 


1891. 


£ 

21.331 

91,027 
26,674 
96,422 

101,191 

108189 

165,018 

10,778 

19,717 
19,629 
29,847 
15,047 

111,362 
33,161 

10S.29S 
66,133 

129,768 

133,779 
26,689 
45,120 


2,836,418     2,549.918 


iKontftlp  patent  £tst» 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 


Improvements  in 


Applications. 

13,875.   E.   Casper  and   \\".  Sowerbv 
drying  moulds.     August  17. 

14,221.  J.  Tobin.  A  new  method  of  applying  soda  to 
internal  parts  of  boilers  for  preventing  the  formation  of 
scale.     August  22. 

14.440.  \V.  Arrol  and  W.  Foulis.     See  Class  II, 
14,010.  O.  Intze.     Improvements  relating  to  gas-holders. 

August  29. 

14.801.  W.  W.  Horn.— From  J.  Stanard,  United  States. 
Improvements  in  refrigerators.     September  2. 

14,870.  W.  E.  Proctor.  Improvements  in  evaporators,  to 
be  known  as  "  Proctor's  system  of  evaporising."  Septem- 
ber 3. 

14,980.  P.  Borgarelli.  Improvements  in  apparatus  for 
drying  grain  and  other  granular  or  pulverulent  materials. 
September  4. 

15,092.  O.  Lindemsnn.  Improvements  in  steam  and 
vacuum  pumps  for  raising  liquids.  Complete  Specification. 
September  7. 

15,192.  O.  M.  Row.  Improvements  in  apparatus  for  con- 
densing steam  or  other  vapours,  also  applicable  for  heating 
or  cooling  fluids.     September  8. 

15,367.  J.  Kent  and  F.  S.  Tomey.  An  improvement  in 
thermometers.     September  10. 

15.441.  J.  Molas.  Improvements  in  apparatus  for  detect- 
ing and  indicating  the  presence  of  explosive  gases  in  mines 
and  other  places.     September  11. 


Complete  Specifications  Accepted.* 
1890. 

14,051.  H.  Rouart.  Sterilising  water  and  other  liquids, 
and  apparatus  therefor.     September  2. 

15,976.  G.J.  Davis  and  E.  Jones.  Manufacture  of  com- 
pounds suitable  for  coverings  for  floors,  walls,  ceilings ; 
also  for  tubes,  insulating  coverings,  and  other  purposes. 
September  16. 

16,384.  J,  Dunn.  Apparatus  for  drying  semi  -  liquid 
granular  or  pulverulent  substances.     August  26. 

16,404.  T.  E.  Caddy.  Improvements  in  or  relating  to 
furnaces.     September  16. 

16,528.  T.  E.  Wilson.  Apparatus  for  evaporating,  distil- 
ling, or  concentrating  liquids.     August  26. 

16,679.  W.  II.  Le  Mesurier.  Apparatus  for  refrigerating 
air;  also  applicable  to  the  evaporation  of  liquids.  August  26. 

17,117.  D.  Rylauds.  Means  of  manufacturing  glass 
vessels  and  adapting  the  same  for  the  storage  and  con- 
veyance of  compressed  gases,  and  for  similar  purposes. 
September  16. 

17,237.  P.  Calliburces.  System  of  apparatus  for  evapo- 
ration and  distillation.     September  9. 

17,702.  C.J.  Copeland.  Apparatus  for  feeding  fuel  to 
gas  producers.     September  2. 

17,815.  F.  Ellershausen.  Reverberatory  furnaces.  Sep- 
tember 9. 
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P.    M     Pinal,   V.    Lethuillier,  and   C.    l>.    Pinal. 
Liquid  August  26. 

W.  P.  Hi. .ui], -on. — From  J.  A.  Bowden.       Filters, 
i  26. 
12,111     vV.   McLaren   and    P.    Holmes.      Refrigerating 
medium.     August  26. 

Compound  compressors  for  air 
and  ol  riform  bodies.     August  26. 

12,7  nmeyer.     Cooling  apparatus  for  liquids. 

September  2. 

i    i:    P.  Barnstead,  K.  II.   Spalding,  and  .1.  C.  Bui 
lard.     Water  distilling  apparatus.     September  9. 


II.— fi  i:i„  (;.\s,  uis  i. ii. irr. 
Applications. 

14,080.  II   Redwood,  B.  Bed* I,  and  H.  Barring* 

method  of  and  apparatus  for  measuring  depth  of  water  in 
nil  lank-. 

14,440.  W.  Arrol  and  W.  Foulis.  Improvements  in 
apparatus  for  charging  gas  and  other  retorts,  and  in  part 
applicable  for  other  purposes.     August  26. 

l  1,548    I     '     Black   and  S.   Alford.     The  ul 
shale  and  other  collier}  waste.     August  -1- 

14,978    G    Bastham.     Improvements  in  firewood  ■ 

..!'  combustible  energy.     September  i 
15,105    \\    i     Oweton       In   improved  fire-lighter,    Sep- 
tember 7. 

15,249.  W.  B.  Lake. — From    \     Hennin,    United   - 
Improvements  relating  to  the  manufacture  of  ammonia  and 

j^ii-  .    Complete  8| iftcation.     Septemfa 

;  i  in.-  in.:,  mi  at  i  las  Light  < '•>..  Lim,  Prom 
i  \  vonWelsback,  Vustria,  An  improved  manufacture  of 
incandescence  bodies.     September  9. 

The    Manchester   Oxygen  (Brin's    Patent)   Co., 
Limited,  and  \V.  \l  Jackson.      Improvements  in  the  manu- 
September  10, 

•ii-.     Improvements  in  apparatus  for  use 
in  the  in  in  i-  _•!-.     September  1 1. 

I.    II    \rin-iur.     Improvements  in  "r  com 
with  the  m  tating  or  heating  gas      Sep 

tember  1 1. 

Improvements  in  the  manul 

-  and  bcatin  -  ptember  12, 

Cum i  i  \-     i  rritD. 

1890. 

1 1,72  i   .1    i;  i     ,       \  i-i  i  drawing 

>.  |,i,in'  - 

'  i  ■■■    i    tterials 

employed  for  tho  pui  md  treatment  of 

tin  i.     ' 

in.    Obtaining  oi 
from  almosphei 

■    J    'I'  ,i,l  apparatus  f.ir 

ch  II  an. I  other  like 

16,213     \   i  ■"  >.     Ap| 
reloi  ■  26 

1 6,8 16.  1     I     Bom      Wetl  ppnratui  for  pro- 

in  liiluniini.il  <  fuel.     August  26, 

: 
a  mixture  of  hydrogen  and  carbon  moooxiil.  .  and  apparatus 

' 


1891. 

3034.  I'.  Fania.     Now  process  f..r  producing  oxygen  gas. 
September  2. 

1134     V.    Ii.    Lewes.      Manufacture   or    production   of 
li\ drogen.     August  26. 

5022.    J.     Moeller.      Incandescent     illumination,     and 
apparatus  for  that  purpose.     September  I. 

:  18  I.  A.  A.  Dixon.     Apparatus  fur  the   manufacture  of 
crude  peat  into  fuel.    September  2. 

8067.  T.    Keetman  and    W.  Bach.     Charging   and  dis- 

charging  pis  n  torts  and  other  vessels.     August  86. 

5893,   A.  Park-.     See  Class  XVII. 


III.— DKSTKIt  T1VK  DISTILLATION,  TAB 
PBODUCTS,  F.tc. 

Applications. 

1 1,548.  C.  C.  Black  and  S.  Alford.    See  Class  II. 

l  1,651.  ,1.  Weirich.     See  Class  XII. 

15,287.  L.  Hugues.  Improvements  in  apparatus  fur 
distillation  of  fatty  aoids  and  other  Bubstances.  Septem- 
ber 9 


IV.— COLOUBIKQ  MATTERS  and  DYF.S. 
Applications. 

18,881.  .1.  Dawson  and  Co..  Limited,  and  .1.  II.  I. ink. ■- 
hermolle.  A  process  of  obtaining  new  basic  compounds 
ami  oolouring  matters  therefrom.     August  IT. 

14,294.  J.  Y.  Johnson. —  From  The  Badische  Anilin  anil 
Soda  Pabrik,  Germany.  The  manufacture  and  production 
nf  new  sulpho-acids,  and  of  new  colouring  matters  there- 
from     August  - 1. 

14,666  J.  Pros!  and  B,  C  Kayser.  Improvements  in 
preparing  colouring  matters,  and  in   dyeing  textile  fibres 

and  similar  materials.     August  81. 

14,723  J.Y.Johnson.     Prom  The  Badische  Anilin  ami 
ibrik,  Germany.     The  manufacture  and  production 
of  new  dyes  related  to  the  rhodamine  series.     August  31. 

15,143  J.  \  Hewitt  From  I..  Cassella  and  Co.,  <i,-r- 
many.    Manufacture  of  blue  dyestufft.    September  7. 

15,494.  Hi,    Clayton   Aniline  Co.,  Limited,  and  .1.  Hull. 
Improvements  in  the  manufacture  and  production  ofi 
in^'  matters.    September  12. 


i       Mil  l  if    Sl-KllKICATIONB    A..HTKD. 

1890. 

17,195.  D.  Dawson,  Production  of  blue  colouring 
maii.is.     September  9. 

i      ii.    I  mr..v.  —  From     The    Farbwerke     vormala 
Lucius,   and    Bruning.      Production   of    a    novel 
pj  uaxolon.     September  I  6. 

..    (i.    Irnrav.  From    The    Farbwerke    vormala 

Meiater,    Lucius,    and  Brfiniig.      Production   of    sodium 

formylphenylhydraxine  and     of    symmetric    alkylphenyl- 

hydrazine.                    i  16. 

18,729.  B.  Willoox..  From  The  Farbcnfabriken  vormaJi 
l  Bayei  and  Co.  Manufacture  of  new  derivatives  of 
anthraquinone.     September  10. 
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1891. 

1742.  S.  Pitt. — From  L.  Cassella  and  Co.  Manufacture 
of  a  new  amidonaphtholsulphonic  acid,  and  colouring 
matters  therefrom.     September  16. 

11,218.  H.  H.  Lake.— From  K.  Oehler.  Manufacture  of 
colouring  matter.     August  26. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

13,967.  E.  Appenzeller  and  E.  Filleul.  An  apparatus  for 
testing  the  strength  of  cotton,  wool,  and  other  fibres  in  the 
raw  or  unmanufactured  state.     August  19. 

14,272.  J.  C.  Chapman. — From  the  United  Indurated 
Fibre  Co.,  United  States.     See  Class  XIX. 

Complete  Specification  Accepted. 


1891. 

12,817.  A.  J.  Boult.— From   B. 
yarns    and    fabrics    from    waste 
resulting  material.     September  9. 


Beyer.     Manufacture  of 
silk,    and   washing    the 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

9228a.  E.  A.  Marchand.     See  Class  VII. 

1.3,955.  W.  J.  S.  Grawitz.  Improvements  in  dyeing  and 
printing  textile  fibres  with  aniline  and  its  homologues  or 
derivatives.  Complete  Specification.  Filed  August  18. 
Date  applied  for  January  19, 1891,  being  date  of  application 
in  Belgium. 

14,657.  E.  Gessler.  Improved  process  and  apparatus  for 
the  treatment  of  textile  fibres  with  liquids  and  vapours  or 
gases.     August  29. 

14,666.  J.  Frost  and  E.  C.  Kayser.     See  Class  IV. 

15,174.  A.  Graemiger  and  J.  Graemiger.  Improvements 
in  apparatus  for  dyeing,  scouring,  bleaching,  and  otherwise 
treating  yarn  in  cop  or  other  similar  compact  form. 
September  8. 

15,263.  S.  Knowles.  Improvements  in  keirs  employed 
in  dyeing  and  otherwite  treating  yarn  and  other  materials. 
September  9. 

Complete  Specifications  Accepted. 

1890. 

14,302.  T.  Ingham.     Dyeing  cotton.     September  9. 

14,839.  O.  Hoffmann.  Process  and  appliances  for 
washing,  bleaching,  and  dyeing  fibrous  materials.  Septem- 
ber 2. 

16,751.  W.  Laidlaw.  Method  of  and  apparatus  for 
dyeinj  yarns,  tops,  and  the  like.     August  26. 

17,326.  C.  D.  Abel.— From  M.  M.  Rotten.  Dyeing 
textile  materials  of  all  kinds  in  the  hyposulphite  vat. 
August  26. 

19,158.  P.  J.  Grandsire.  Machinery  for  dyeing  skeins  or 
hanks.     September  2. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

9228a.  E.  A.  Marchand.  A  process  for  preparing 
alkaline  permanganates  for  bleaching  purposes.  August  25. 
Originally  included  in  No.  9228,  and  therefore  dated  June  1 , 
1891. 

13,869.  W.  Walker.     See  Class  VIII. 

14,159.  T.  Parker  and  A.  E.  Robinson.  Improve- 
ments in  the  treatment  of  solutions  containing  nickel  and 
iron  for  the  obtainment  of  useful  products  therefrom. 
August  21. 

14,213.  H.  Y.  Castner  and  H.  Baker.  Improvements  in 
the  manufacture  of  salicylic  acid.     August  22. 

14,342.  H.  W.  Wallis.  Improvements  in  the  regenera- 
tion of  the  alkaline  sulph-ferrites  of  soda  waste,  with 
recovery  of  elemental  sulphur,  and  reproduction  of  sodium 
ferrite,  carbonate,  and  hydrate.     August  25. 

14, 80s.  1!.  ('.  Wilson.  Improvements  in  or  connected 
with  the  manufacture  of  salt  from  brine.     September  3. 

14,944.  K.  Walter  and  E.  Boenig,  Improvements  in 
lead  chambers  used  in  the  manufacture  of  sulphuric  acid. 
Complete  Specification.     September  4. 

15,116.  G.  J.  Warner.  Improvements  in  the  utilisation 
of  metallic  chloride  and  other  waste  liquors,  and  in  the 
production  of  valuable  products  therefrom.     September  7. 

15,136.  F.  Fichstadt.  A  process  for  the  production  cf 
caustic  alkali,  carbonate  of  alkaline  metals,  and  useful 
by-products.     Complete  Specification.     September  7. 

15,251.  C.  G.  Collins.  Process  for  purifying  brine. 
Complete  Specification.     September  8. 

15,288.  K.  J.  Brice.  A  process  of  utilising  galvaniser's 
waste.     Complete  Specification.     September  9. 

15,357.  The  Compaguie  Generate  de  Produits  Antisep- 
tiques,  H.  Gall,  (5.  de  Bechi,  and  the  Societe  Centrale  de 
Produits  Chimiques.     See  < .'lass  XVIII.  —  C. 

15,515.  A.  Vogt.  Improvements  in  the  treatment  of 
nitrate  of  an  alkali  for  the  manufacture  of  nitric  acid  and 
fertilising  compounds.     September  12. 


Complete  Specifications  Accepted. 

1890. 

14,084.  E.  Meyer.  Manufacturing  hydrate  of  alumina 
from  silicates  of  alumina  or  clay.     September  9. 

17,765.  J.  Simpson.  Employment  of  sulphuretted 
hydrogen  in  the  manufacture  of  alkali  and  certain  by- 
products.    September  9. 


1891. 


Gaseh. 
and    its 


8293.  H.  H.  Leish— From  J.  Eisner  and  R. 
Process  and  apparatus  for  procuring  cyanogen 
compounds  from  gases.     September  9. 

11,965.  P.  de  Wilde.  Method  of  utilising  the  "  Wehlon  " 
plant  for  the  manufacture  of  precipitated  phosphates. 
August  26. 

13,331.  A.  L.  H.  Knoop.  Extraction  of  carbonic  acid 
from  minerals,  and  apparatus  therefor.     September  16. 
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VIII— CI. A--.   P01  I  1- liV.  US  KAKI1I1  XWAKK. 
Applii  U 

13,869.  W.   Walker.      Improved  •'  apparatus 

for making  glass  and  obtaining  hydrochloric  acid.  August  17. 

11,064.    i..    Wilson.      Improvements    in   and   coi 
irith  block*  and  tile*  foi  paring  and  H...>rin^.  for  facing 
wall*  and  ceilings,  and  for  similar  purposes.     August  20. 

14,076.   -I     Sherwin.      Improvements    in    the    encaustic 

method  "r  | m  "t  decoratiog  tiles,  plaques,  and  other 

articles   "f  earthenware,  china,  and  stoneware.    Complete 
August  20. 

1 1,164.  J.  P.  Guy.     Improvements  in  the  manufacture  of 
irthenware  articles,  Buch  a-  tiles  ;icid  I. rick-,  and  in 
machinery  ot  apparatus  therefor.     August  21. 

C.G.j  liOaada.    Improvements  in  baking  i 
•  and  pottery.     August  25. 
14,482.  1>.   Rylands.     Improvements  in  connexion   with 

glass- Iting  furnaces.     Vugusl  27. 

11,1:..,  i  :  Startup.  Improvements  in  machines  for 
blowing  _'i  uu      August  J7. 

14,918.  .1  I'  Gny.  Improvements  in  the  manufacture  of 
earthenware  articles,  such  a-  tiles  and  bricks,  and  in 
machinery  or  apparatus  therefor,     September  :t. 

15,067.   A    Cay.     Improvements  in  the  mannfacl 
certain   kinds   of   articles   of   glass,  and  in    machine?]    or 
apparatus  to  be  employed  in  tin-  said   manufacture.     ~  p 
tcmber  5. 

15,108    I     G.  I  ole  and   II.   Keston.     Improvements   in 

ans  "i   apparatus  for  forming  claj  into  i >» « t  —  or  vessels. 

>•  ptember  7. 

16,210.  II.  Warrington.  Improvements  in  or  applicable 
i..  ovent  "r  kilni  for  burning  porcelain,  bricks,  tiles,  and 
tin'  like     Bepteml 

Cow  n  ii  Bracmoaiiom   icomrasD, 

1890. 

01.    I'     Rylands.      Machinery    for    manufacture   ol 
bottles   and   other    hollow   glass    ware    or   pressed   wan-. 

>.  pi,  ml.,  i 

16,629   G.  L.  8  bultz.    S«  Class  \. 

17,117.  \>.  Rylands.  Manufacturing  u'la--  vessels,  and 
adapting  the  same  lor  the  ~tnr:io,,  and  conveyance  of 
compn  and  for  similar  purposes,     Beptember  16, 


15,189.  F.  Haines.  Improvements  in  constructing  oement 
or  the  like  pavements,  lloors,  platforms,  or  other  Burfaces 
or  structures.    Complete  Specification.     September  7. 

15,195,  C.  Tompkins  and  J.  A.  Bunder.  Improvement 
in  buildings,  fireproof  walls,  partitions,  and  roofs.     Septem- 

- 

15,881,  W.  I'.  Thomas,  An  invention  for  the  decoration 
of  artificial  -tone  and  pavements.     September  9. 

15,509.  ('■  Dolenz,  An  improved  process  foi  the  manu- 
facture of  artificial  stone  and  marble.     September  12. 

Complete  Specifications  Accepted. 

1890. 

i  i ,398 .  C.  von  Forell.  Manufacturing  from  Koman 
cement  a  composition  similar  to  Portland  cement.  Septem- 
ber 16. 

16,789,  1!.  Stone.  Manufacture  of  fireproof  plastic 
material  for  cement,  also  applicable  to  smelting  and  various 
other  useful  purposes.     September  '.». 


OL— BUILDING  MATERIALS,  CLAYS,  MOBTABS, 

AM.    (     I    Ml    \   I- 

Amji  hi 

W    II   Munns.     1  rem  II    \    Duo,  |un.,  United 
\n  improved    mill  lor  grinding  hard  sub  I 
August  17. 

w     1'    W'int.r      Improvements  in  and  relating 
iring  mould- in  the  manufacturing  of  artificial  stone, 
paving,  and  othei  uses      Vugusi  r.». 

0    W,   .1     l. ...    W,   Murray,   and    A.    Bab  -.     I  be 
improved  compound  granulitc  Brc-nghtin  .  siating 

i ,  in.  nt.  and  also  of  boilt  r  and  steam  pipe  and  ten  ice  pipe 
covering.     Augu  I 

-   Robertson.     Interlocking  impervious  brick. 

.-.  pt.  Illli,  [     t 

i  '.i"i    I  i    r    Jar]       \    n, n    or   improved 

,'ni,  nt  ,,r  application  for  ,  1,  aning  >t<  m  .  marble, 
granite,  mid  th,-  like.    September  7. 


X.— METALLURGY,  MIXING,  Etc. 
Applications. 

.1    I.  Stead,.     Carbonising   fluid   iron   ami  Bteel. 

lugusl  is. 

.1.  II.  Darby.     Improvements  in  or  appertaining 
io  basic-lined  furnaces.     August  is. 

.  .1.11.  Darby.  Improvements  in  the  manufacture 
,,i  treatment  of  Bteel  or  iron  bars,  plates,  or  the  like, 
August  is. 

14,081,  O.    Imrav. —  From    I',    l '.    Glaser,    Germany. 
-    for  hardening  the  interior  of  iron  or  steel  tubes. 
August  19. 

l  1,155.  .1.  B.  Freeman  and  others.    An  improved  method 

of  and  apparatus  for   Baking  or  "  feathering  "  lead    or  other 

metal,    August  21. 

14,851.  A.  French  and  W.  Stewart.  Improvements  in 
obtaining  nickel  and  cobalt  from  ore-.    Angus)  84. 

I  1,290.  II.  I..  Kerrenschmidt.  Improvements  in  the 
treatment  of  certain  mattes  and  ores  for  the  separation  ol 
nickel  and  cobalt  from  copper.     August  84. 

14,449.  II.  Pieper.     A   new  or  improved  process  for  the 
on    of    damascened    metal    bars   for    use   in    the 
manufacture  of  fire-arm  barrels.     August  26. 

11.7:17.    \V.  I».    llohm.      Improvements    in    apparatus    for 

leaching    ores    in    separating  gold   and    Bilver   then  from. 
September  I , 

14,791.  R.Edwards. —  From  I..  Pszcolka,  Germany.     \n 

improved  pro,,--  for  the  manufacture  of  compound  armour 

plat,  -  ami  armour-plated  turrets.    September  1. 

14,795.  R.    Martin.      An     improved     manufacture     of 

compound  or  metal  coated  wire-.      September  1. 

1  1,823.  W.  II.  Martin  and  W.  Pethybridge.  The  Martin- 
Pethybridge  gold  extraction  apparatus.    Septembers. 

1  1,825.    N  .     R,      Hinsdale.       Process     of     preventing 
j.ition  in  large  ingots.    Beptember  2. 

14,951.  K.  I.    Mayer.     A    new  or   improved    pro,,--  of 

,  xtracting  antimony  from  i  i  rtn I  it-  ores  and  com,  ounda 

Septt  nil"  r   1. 

!■''.'  Is  1^  London  Metallurgical  Co.,  Lim.,  and  S.  O, 
Cowper-Colcs.  Improvements  relating  to  the  coating  Of 
plating  of  metals  and  metallic  articles,  which  improve- 
ments aie  also  applicable  for  the  manufacture  of  bullets, 
September  6. 
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15,1-12.  W.  K.  Lake.— From  G.  F.  Simonds,  United 
States.  Improvements  relating  to  the  hardening  or 
tempering  of  steel,  and  to  apparatus  therefor.     September  7. 

15,204.  J.  von.  Langer  and  L.  Cooper. — From  G.  Pietzka, 
Austria.  Improvements  in  reverberatory  or  open-hearth 
furnaces.     September  8. 

15,-288.  K.  .1.  ISrice.     Sec  Class  VII. 

15,359.  J.  A.  Crawford.  Improvements  in  the  manu- 
facture of  malleable  and  gun  iron  by  the  hand-puddling 
system.     September  10. 

15,418.  J.  E.  C.  Koeh.— From  W.  E.  Koch,  United 
States.  Improvements  relating  to  the  production  of  metallic 
oxides  and  to  apparatus  therefor.     September  11. 

15.444.  T.  H.  J.  Eskuchen  and  II.  A.  Haarniann.  Im- 
provements in  the  burning  of  pressed  blocks  of  purple  ore 
and  in  apparatus  or  kilns  therefor.     September  11. 

15,482.  T.  H.  J.  Eskuchen  and  H  A.  Haarmann.  Im- 
provements in  the  manufacture  of  briquettes  of  purple  ore. 
September  12. 

Complete  Specifications  Accepted. 
1890. 

12,831.  E  Zappert. — From  C.  Scarneo.  Manufacture 
of  material  to  be  employee!  in  the  manufacture  of  armour 
plates.     August  26. 

13,413.  T.  Held.  Obtaining  a  new  metallic  alloy. 
August  26. 

15,102.  T.  Sturgeon  and  T.  C.  P.  Crampton.  Method  of 
casting  metals  in  moulds.     September  16. 

15,806.  A.  .1.  Campion  and  J.  E.  Tenison- Woods.  Treat- 
ment and  reduction  of  metallic  ores  or  compounds,  and 
recovery  of  metals  and  products  therefrom.     August  26. 

16,629.  G.  L.  Schultz.  Extraction  of  iron  from  minerals 
used  in  manufacture  of  glass,  china,  earthenware,  and 
similar  goods.     September  1 6. 

16,694.  J.  Harris.  Machinery  or  apparatus  to  be  used 
for  the  extraction  of  gold  and  silver  from  their  ores  by  the 
amalgamation  process.     August  26. 

1 6,887.  T.  S.  Lindsay.  Preparation  of  aluminium  fluoride 
and  double  fluorides,  and  manufacture  of  aluminium  from 
fluoride.     September  9. 

17,053.  W.  Truran.  Machinery  or  apparatus  for  cooling  or 
discharging  slag.     September  16. 

17,623.  J.  Gamier.  Process  for  the  manufacture  of 
metallic  nickel,  together  with  alloys  of  nickel  and  iron, 
utilisable  either  direct  or  for  the  manufacture  of  nickel 
steel  or  nickel  and  carbonised  iron  castings.    September  16. 

17,625.  B.  Richards.  Furnaces  for  smelting  copper  and 
other  ores.     September  9. 

17,935.  N.  Lebedeff.  Means  or  apparatus  for  the  extrac- 
tion of  metals  from  metallic  ores  or  matters  containing 
metals.     August  26. 

18.276.  J.  Riley.  Ingot  moulds,  used  in  the  manufacture 
of  steel.     September  16. 

21,221.  W.  D.  Bohn.  Apparatus  for  the  separation  of 
gold  and  silver  from  ores  or  materials  containing  them. 
September  16. 

1891. 

946.  N.  Lebedeff.  Extracting  iron  or  steel  or  other 
metals  from  ores  or  metalliferous  materials.     August  26. 

9686.  A.  Longsdon. — From  F.  Asthower.  Compound 
armour  plates.     September  9. 

11,563.  C.  James.  Method  and  process  for  the  pro- 
duction of  zinc  or  spelter  from  ores  or  compounds  con- 
taining the  same.     September  9. 

12,165.  J.  Wilmotte.  Converter  for  the  manufacture  of 
iron  and  steel.     August  26. 

12,405.  J.  W.  Richards.  Manufacture  of  galvanised  iron. 
September  2. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

14,51s.  II.  Weymersch.  An  improved  construction  of 
primary  battery.     August  27. 

14,702.  H.  Hauser.  Improvements  in  or  connected  with 
accumulators  or  secondary  batteries.     August  31. 

14,800.  H.  H.  Lake.— From  H.  Leinp.  United  States. 
Improvements  in  and  relating  to  electric  metal-working 
apparatus.     September  1. 

14,967.  G.  Steinle.  Improved  process  and  apparatus 
for  extracting  aluminium  and  its  alloys  by  electrolysis. 
September  4. 

15,050.  E.  A.  Le  Sueur.  Improvements  in  or  connected 
with  electrolysis.     September  5. 

15,123.  H.  Edmunds.  Improvements  in  or  connected 
with  systems  of  electric  distribution  wherein  electrical 
storage  batteries  are  used.     September  7. 

15,125.  A.  .1.  Jarman.  Improvements  in  electrical 
storage  cells  and  elements  therefor.     September  7. 

15,407.  G.  Cohen.  Improvements  in  galvanic  batteries. 
September  1 1. 

Complete  Specifications  Accepted. 

1890. 

18,896.  A.  S.  Elmore.  Process  and  apparatus  for 
manufacturing  copper  tubes,  sheets,  strips  and  wires  by 
electrolysis.     August  26. 

1891. 

7949.   P.  Goward.     Secondary  batteries.     September  16. 

11,134.  C.  A.  Faure.  Apparatus  for  the  electrolysis  of 
aluminium.     September  16. 

12,069.  H.  D.  Fitzpatrick. — From  K.  F.  Scholler  and 
R.  H.  Jahr.    Electrodes  for  secondary  batteries.    August  26. 


XIL— FATS,  OILS,  and  SOAP  MANUFACTURE. 


Applications. 

14,327.  E.  Simpson,  C.  H.  Simpson,  and  H.  McPhail. 
Improvements  in  the  manufacture  of  soap.     August  25. 

14,365.  O.  K.  Thomassen.  Improvements  in  apparatus 
for  purifying  waste  oil.    Complete  Specification.   August  25. 

14,651.  J.  Weirich.  Improvements  in  the  distillation  and 
rectification  of  stearic  acid,  raw  fatty  acids,  and  tars. 
August  29. 

14,902.  J.  Cathreiu.  Improvements  in  the  method  of 
and  means  for  manufacturing  soap.     September  3. 


Complete  Specifications  Accepted. 

1890. 

16,025.  \V.  H.  Lever,  J.  1).  Lever,  and  E.  G.  Scott. 
Plant  or  apparatus  for  extracting  oil  or  grease  from  granular 
or  pulverulent  material.     September  2. 

16,059.  C.  A.  O.  Rosell  and  J.  C  Pennie.  Manufacture 
of  soap.     August  26. 

16,579.  W.  Wright.  Improved  soap  powder.  Septem 
ber  16. 
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OIL— PAINTS,  PIGM1  MT8,  vaknimiks,  and 
1:1  -ins. 

All  l  U   v i 

14,137.   R   W  E    M.I.   i      rbo  production  of  the  p 
known  as   bine  ultramarine  from  t  li«-  material  known  as 
ultramarine  by  a  new  process.     Angoal  21. 
HI,,,,    \.   McCowatt.     An  improved   anti-fouling  com 

■hips'     l...Tt-.ni~-      Complete     S| il 

Vngust  '-'l. 
14,618    J.C.Martin.     Improvements  in  the  manufacture 
phate  of  lead.     August  29. 

14,948.  H.  Selling.     Paint.     September  4. 

0,  s.   Banner.     [mprovemenU  in  substances   appli- 
•r  varnish,  and  in  il»-  method  of  manufacturing  the 

-.in,''     Beptember  I". 

fications  Accepted. 

11,359    .1     Baptists      Facilitating  the  use  of   mineral  or 
other  non-oxidising  oils  in  compounding  paints  mi. I    pain) 

8    ;.'.  Illlnr  2. 


I      Rath 


1891 
Manufacture    "i 


india-rubber. 


lii..vj  i      \ 
Beptember  '.'. 

10,588     \     I      !'■    '..'in'".      I'r ■•    nf    devulcanising 

rulcanised  india-rubber,  gutta-percha,  and  similar  gums,  and 
:  nir  ill,,  rubber  therefrom  foi  re-manufacture,  without 
thi  addition  "i  pure  rubber.     August  26. 


\i\      TANNING,  l.i  Villi  I:.  GLUE,  un>  SIZE. 

Al-I-I    I'      V    ROUS. 

11.171.  T.Dunn.     An  improvement  in  the  production  oi 
manufacture  of  !■  ithet       August  82. 

tonne.     Improvements  In  the  treatment 
of  -km"  used  in  the  Mi  mani  it  'J  I. 


IV.— AOBK  il. n  l.i     urn   U  \M  BBS. 

Aril  i,  in 

14,719.  II    W   Wallis.    Improvements  in  the  manul 
tilising  compounds,      v 

.    niter.    Improvements  in  the  manul 
-,.|  fertiliai  rs     v-  pti  ml 

\    \      ■       -      ■  VII. 


Ml      BUG  IRS,   STARCH  1  S,   01  MS,  i 

Ail  i  ||  u 

14,575,    \    8  bneller  and   W    .1.  VYisse.     Improvements 

refining  <><  -      August  'J". 


Complete  Specifications  Accepted. 
1890. 

13,444.  .1.  V.  Johnson. — From  A.  I..  Peck.  Manufacture 
nf  lactose  or  milk  -n^'ar.      August  26. 

17,557.  A.  Whol  ami  A.  Kollrepp.  Traduction  of  invert 
sugar.     Beptember  9. 

1891. 

8893.  A.  Parks.     Sei  I  lass  XVII. 

(2,058.  B.  1".  Cordero.    Apparatus  l"i    defecating   ami 

evaporating  Baceharine  jui ■     August  26. 

-    B,  I '.  Cordero,     Apparatus  for  washing  sugar. 
Septembi  i  9. 


XVII.— BREWING,  WINKS,  SPIRITS,  Etc. 

Applications. 

18,958.    A.   J.    liuult. — Prom    II.    Lissagaray,    Prance, 
Improvements  in  the  distillation  of  wine,  ami  of  various 
simpli  "i  compound  alcoholntes,  ami  in  apparatus  th 
Augusl 

14,058.  H.Wilson.    An  improvement  relating  to  brewera' 
ami  distillers'  refrigerators.     August  20. 

14,117.  F.  A.  J.  Fitzgerald  andG.  Preecott.  \  method 
oriug  fermented  liquors  which  have  turned  or  are 
•  "  Hat."     August  21. 

1 1,276.  A.    Bruns.      A   process   ami   apparatus   tor   the 
production  of  sparkling  wines  and  other  sparkling  bei  i 
August  24. 

14,658.    I".  •'.   Money.     Improvements   in  malt-mashing 
apparatus.     August  29. 

ii.TT'.i.  .1.   l     Johnson-Johnson,     Improvements  in  the 
materials  for  tin.  production  of  alcoholic 

an, l     -alcoholic    beverages,    ami    apparatus     therefor. 

Si  ptember  l. 

15,467,  s.  A.  Crozford.     An   improved    method  of  ami 
apparatus  for  straining  brewers'  wort.     September  12. 


I        'Ml    I    I     I  1        S II Ml,.'.-        \.    ,    I    11  KD. 

1890. 

15,852.    II.    II.    Lake.  -  From    A.     Bruno,     Denmark. 
Manufacture  of  yeast.     September  9. 

1891. 

\.  Parkes.  Utilising  tin'  waste  of  distilleries, 
breweries,  glucose  ami  Btarch  works,  for  tin'  preparation 
of  fnil.     Augusl 

12,506.  t'    lloch.     Preparation  of  wort   from  malt  alone 
or  mixed  »iili  unmalted  cereals.     September  16, 


Will-  (  REM1STKY  ml"   S,  SANITAKY 

(  III  MISTBY,   un   DIS1M  I  i  TANTS. 

Ai  ri  i,  v tions. 

A. —  ( 'hrmtstnj  nf  Foods. 

I.  W.  K.  Dodd.     Improvements  in  the  prep 
i  f,n  infanta.     Augusl  17. 
18,921.  ('.  lfiul.     Improvements  In  the  manufacture  of 
i      Augusl  18. 
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14,521.  J.  Falcirnague.  Improvements  relating  to  the 
preservation  of  meat  and  to  apparatus  therefor.  Complete 
Specification.     August  27. 

14,755.  E.  Wilhelm,  A.  Brougier,  and  H.  Trillieh.  A 
method  and  apparatus  for  manufacturing  malt  coffee. 
September  1. 

15,389.  A.  Davev.  Improvements  in  or  connected  with 
the  preparation  of  the  banana  as  an  article  of  food. 
September  11. 

B. — Sanitary  Chemistry. 

14,038.  J.  Makinson.  Improvements  in  apparatus  for 
treating  foul  air  and  noxious  vapours  or  gases.     August  19. 

14,181.  W.  D.  Scott  -  Moncrieff.  Improvements  in  or 
relating  to  the  treatment  of  sewerage  and  other  contaminated 
liquids.     August  22. 

14,394.  J.  Russell.  Improvements  relating  to  the  treat- 
ment of  sewer  gas.     August  25. 

14,735.  E.  Devonshire.  Improvements  in  apparatus  for 
purifying  or  treating  water.  Complete  Specification. 
September  1. 

15,172.  R.  S.  Brownlow.  Improvements  in  apparatus  for 
purifying  water  or  other  liquids.     September  8. 

15,391.  F.  P.  Candy.  Improvements  in  the  oxidation  of 
sewage  and  impure  waters  and  of  material  for  use  in  the 
treatment  of  such  sewage  and  impure  waters.     September  11. 

C. — Disinfectants. 

14,788.  H.  H.  Lake. — From  A.  G.  l'ummerer,  Austria. 
An  improved  fluid  insecticide.     September  1. 

15,357.  Compagnie  Generale  de  Produits  Antiseptiques, 
H.  Gall,  G.  de  Bechi,  and  Societe  Centralis  de  Produits 
Chimiques.  Improved  manufacture  of  sulphate  of  copper. 
September  10. 

Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1890. 

14,051.  II.  Rouart.     See  Class   I. 

15,981.  W.Geddes.  Improved  malted  fcod  preparations. 
September  2. 

16,508.  G.  W.  Homer  and  J.  Hazel.  Manufacture  of 
cream,  and  the  protection  of  cream,  meat,  fish,  and  other 
perishable  articles  from  atmospheric  air  and  other  influences. 
August  26. 

16,857.  M.  A.  E.  Schneider  and  R.  H.  Coall.  Treatment 
of  a  certain  fruit  in  order  to  convert  it,  either  alone  or 
combined  with  other  substances,  into  food  and  drink  for 
infants,  invalids,  and  others.     September  2. 

B. — Sanitary  Chemistry 
1890. 

17,453.  .1.  YV.  Slater  and  the  Native  Guano  Co.,  Lim. 
Preparation  of  agents  for  use  in  the  purification  of  sewage 
and  other  polluted  water  by  precipitation,  and  treatment  of 
sewage  and  other  polluted  water,  in  order  to  effect  the 
purification  thereof.     September  2. 

1891. 

4243.  C.  W.  Chancellor.  Method  and  apparatus  for  the 
treatment  and  disposal  of  sewage.     September  2. 

C. — Disinfectants. 
1891. 
3242.  F.   Idle  and  F.  Pearson.     Fire-lighter  and  disin- 
fectant.    September  9. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 
14,032.  J.  1).  Tompkins.     An   improvement  in   the  treat- 
ment of  vegetable  fibre   for  pulp  manufacture.     Complete 
Specification.     August  19. 

14.U72.  J.  C.  Chapman.  -From  the  United  Indurated 
Fibre  Co.,  United  States.  Composition  of  matter  for  water- 
proofing pulp  articles.    Complete  Specification.     August  24. 

14,652.  E.  W.  H.  Walker.  An  improvement  in  the  treat- 
ment of  paper  before  printing  on  same.     August  29. 

14,756.  C.  Scha-uffelen.  Process  and  appliance  for 
producing  fine  granulated  paper  with  uniform  grain  of 
pyramidical  shape.     Complete  Specification.     September  1. 

14,897.  A.  Schlumberger.  Process  for  producing  safety 
paper  by  means  of  water-mark.     September  3. 

14,973.  A.  Schlumberger.  Process  for  producing  paper 
safe  against  forgery.     September  4. 

15,222.  C.  W.  Robinson.  Improved  machine  for  making 
parchmentised  fibre,  &c.     September  8. 


Sep- 


Complete  Specifications  Accepted. 

1890. 

15,408.  E.  Misch.       Manufacture    of     cellulose, 
tember  9. 

16,546.  B.  J.  Beckmaun.  Manufacture  of  paper,  paste- 
board, and  the  like,  and  apparatus  therefor.     August  26. 

16,928.  H.  B.  Watson  and  J.  S.  Watson.  Manufacture 
of  strainer  or  knotter  plates  for  straining  paper  pulp,  wood 
pulp,  and  the  like.     August  26. 

1891. 

12.970.  C.  Kellner.  Boiling  process  for  producing 
cellulose  by  means  of  sulphurous  acid.     September  9. 

12.971.  C.  Kellner.  Process  and  apparatus  for  preparing 
the  wood  in  the  manufacture  of  wood  fibre.     September  9. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

14.223.  G.  A.  Clowes.  Improvements  in  the  preparation 
of  peptone  extracts,  and  in  the  application  of  the  same  to 
various  useful  purposes.     August  22. 

14.224.  P.  Ernert.— From  P.  Ernert,  Germany.  A  process 
for  the  preparation  of  phenylester  salicylic  acid  or  saiol 
from   salicylic  acid.     August  22. 

14,430.  A.  Schmitz  and  E.  Toenges.  Process  for  the 
production  of  oxysebacic  glycerin  ethers  and  oxy-seba- 
cides,  as  well  as  the  derivatives:  sulpko-oxy,  di-oxy,  and 
sulpho-dioxy-sebacides.     August  26. 

15,514.  S.  Pitt.— From  R  Pictet  and  Co.,  Germany.  Im- 
provements in  the  purification  of  chloroform.  Complete 
Specification.     September  12. 

Complete  Specifications  Accepted. 
1890. 

18.021.  B.  Willcox.— From  The  Farbenfabriken  vormais 
F.  Bayer  and  Co.  Manufacture  of  periodides  of  isobutyl 
phenols,  and  of  isobutyl  cresols.     September  9. 

18.022.  B.  Willcox.— From  The  Farbenfabriken  vormais 
F.  Bayer  and  Co.  Manufacture  of  methyl-  and  ethvl- 
phenacetin.     August  26. 

18,246.  O.  Imray.— From  The  Amsterdamsche  Chinine- 
fabrik.     Production  of  anthranilic  acid.     August  26. 

19,576.  O.  Imray.— From  The  Farbenfabriken  vormais 
Meister,  Lucius,  and  Bruniug.  Manufacture  of  a  compound 
of  antipyrine  and  iodine.     September  16. 


8i8 
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XXI.— PHOTOGB  U'llH     l'l:  •    >m> 

MATERIALS. 

APPUCATIOXB. 

I ;■,.    o]  live   photo-printer. 

Align*!  19, 

i    .1    Hauff.    The  preparation  and_  employment  of 
1. 1,  loping     means     in 
iphj  ,     gi  pli  n.l.i  r  1 1. 


XXII.— EXPLOSIVES,  M  \l<  III  -.  I  R 
Appui  ltiohs. 

14,429.    I.    I  .   Dymond.— From    E.    Lagncau,    Belgium. 
Improvements   in   >>r  connected  «iili   ihe   manufacture  of 

l     in     apparatus     <■<     machinery      ■ 
Angus!  26. 

15,817.    \.  I..   Harrison.     Improvements   In   timt-   fuses. 
Scplciul 

15,456,    J.     V.      Johnson.         \n      improved      match. 
September  IS. 

Coup]  wn  Spi  'in,  in"-,-  A, ,  i  in  i. 

19,076.    W.      M,      Mordej  I  ifetj     fuses, 

tier  - 


1891. 

9196,  .1  B,  Scarlett.  Manufacture  of  lucifer  and  otlier 
matches  made  of  wcod  and  cotton  and  otlu-r  combustible 
and  suitable  material.     Angus!  36. 


XXI II.— ANALYTICAL  CHEMISTRY. 
Application. 

14,697.  E.  de  l'a-~.  —  From  F.  Gossart,  France.  A 
method  "I'  analysing  alcohols  and  other  liquids  or  liquefiable 
bodies  and  apparatus  therefor.     August  31. 


XXIV      PATENTS    l  M  LASSIFIABLE. 

14,371,   F.   C.  Valentine.— From  V.  I.  Gadesden,  United 
Siai.-.     improvements  in  the  treatment  of  a  natural  proi 

tn   adapt    it    for   various    useful    and  ornaini-ntal    purpc 
August  25. 

\.  .1.   linnlt. — From  A.    Kulini',  Germany,    A 
ess  "t   imparting   a  permanenl   colouring  to  turquo 
and    other     precious     Btoncs,       Complete     Specification. 
August  25. 
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NOTICES. 

Foreign  and  Colonial  Members  are  hereby  advised  that 
the  subscription  of  25s.  for  1892,  payable  on  January  1st 
next,  should  be  sent  in  good  time  to  the  Treasurer  in  order 
to  ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation  should  reach  the 
General  Secretary  not  later  than  January  15th,  1892. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  be  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated.  

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  oi 
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"ill-  of  all  such  papers. 

I  renders  papc  re  liable  to  be 

:  l.v  the  Publicatjon  C ittee,  or  ordered  to  l><: 

ted  for  the  Journal,  iii  which  case  no  reprints  can 

lie  furnished  to  the  uullior. 

given,  for  the  information  of  membi 

I,,, nt  columns  of  tbii  Journal 
dforbyMessra.EYHKendSPOTTISWOOm 
id  pablishen,  to  whom  all  commu- 
g  them  should  be  addri 


'lb.  Secretary  is  instructed  to  negotiate  for  the  purchase 
•v'-  Journal  for  January  and   Maj 

ruarv,   and    April    1886.      Mrlnlu  r- 

■  ;  odd  copies  ol    these   Dnmben  axe  particularly 

commuuicate  al  once,  stating  price  ti 
wiili  Mr.  CressweU.  The  Block  ol  all  other  numbi 
present  sufficient  fot  the  Council's  requirements. 
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-iniii  lecturer 

I  technical 

H         : 
niiuiii. 

-  h   Lane,  Lcadenhall 
'   ■  mist. 

.  City, 

I'.S.A  ;  clllinisl. 

Worl      Pyrmont, 

Sydney,  \  >  \\   ,  metallurgical  cluiniM. 

Mackey,  Wm,  M  ,i..   malyti- 

i  mist. 
IWdon,   \  ligbi  an. i  Cofce  <        |'„,  kton, 

'  ■ 

nthdelpbis,  I -a  . 

1    H  A  .  i"  I logist. 


Pocklington,  Hy.,  11,  Virginia  Boad,  Leeds,  Assurance 
manager. 

Butter,  Chas.  H.,  The  Gas  Company,  Hove,  - 
engini  i 

Sankey,  Chas.  II.,  Essex  Wharf,  Canning  Town,  E., 
fireclay  manufacturer. 

Twrtchell,  E.,  The  Emery  Candle  Co.,  Cincinnati,  Ohio, 
i    -  V.  technical  chemist. 

Vandenbergh,  l>r.  Horace  C,  Medical  Department, 
University  of  City  of  New  York,  110,  Bast  86th  Street, 
New  York,  U.S.A.,  chemist. 

Walton,  Fred.,  I.  Portugal  Street,  Lincoln's  Inn,  w  C, 
inventor  and  manufacturer. 

u  at.  rhouse,  Bobt.,  Eamscliffe,  Beech  Hill  Boad,  Sheffield, 

Chl  mi. -al  -111. lent. 

Wilding,  .la-.,  .inn.,  '.  St.  Bdmond's  Boad,  Booth), 
Liverpool,  chemist. 

Williams,  Henry  J.,  c/o  Davenport  and  Williams,  161, 
Tremont  Street,  Boston,  Mas..,  U.S.A.,  ehemieal  en% 


CHANGES   OF   ADDRESS. 


(  I. in-.  ('.]•'„  jim.,  lo  Swansea;  Ferryside,  <  anuarthen- 
shire. 

i  offey, M. H., l/o  1.. union;  Hatherlej  Distillery, Pretoria, 
s.niili  African  Republic. 

i  ohen,    Dr.  J.   1!..   l/o   Manchester;  Yorkshire  College, 

Dyson,  Herbert, l/o  Middlesbrough ;  Poolej  HallColliery, 
Polesworth,  near  Tamworth, 

Frew,  W.,  Journal-  In  Tint. -idi-lra— . .  B/l,  Miiih-Ih-ii, 
Bavaria. 

Gracey,  Bobt.,  l/o  Fernlea;  Faircombe,  The  Barnfield, 
Exeter.  ' 

Graham,  J.  A.,  l/o  Green  Lanes;  The  Limes,  Dunmow, 
Essex. 

Greville,    II.    L.,   Journals   t"    Diersheim,  Churcbfields, 
ord,  Essex. 

Griffith,  D.  Agnew,  l/o  Barnes;  -.  Commercial  Cones, 
17.  Wat.  i  Street,  Liverpool. 

Hall.    Edgar,    l/o    New    South    Wales;     Albert    Street, 
Brisbane,  Queensland  (Journals);  and   (subscription)  o/o 
Bishop,  113,  l'o«  i-  Street,  Woolwich,  S.E. 

Hatschek,  M  ,  l/o  II. .Hi.. in  ;  8,  Bedford  Place,  London, 
W.C. 

Hcrriot,  Wm.  s.i.it,  I  ..  ( llasgow  ;  De  Willem,  Demerara, 
West  1 1 

Ingle,  Harry, 1  o  Leeds;  LTnirersitats  Chemisohet  Labo- 
ratonum,  Arcisstrasse,  Munchen,  Bavaria, 

K'av .  P.,  I  .i  Technical  <  College  :  Lilj  mount,  Beaton  Road, 
Manningham,  Bradford. 

Kershaw,  J.  It.  ('.,   l/o  St.  Helens;  24,  Kirkstall    Boad, 
i  Park.S.W. 

Laing,  Jno.,  l/o  East  Preston  Street;  80,  Grange  Boad, 
lurgb, 

Lovett,  W.  Jesse,  l/o  Salfordi  76,  Clarendon  Boad, 
«  Tumpsall,  Manchester. 

Marshall,  Wm.,l/o  St. Andrews :  (Journal-) e/o  l»  i  Rose, 
Samarang,  Java;  ami  (subscription)  e/o  D.  I.'.  Caldet 
Marshall,  49,  Queen  Street,  Edinburgh. 

Marshall,    Win,  l/o   Nottingham;  34,   Chatham    - 
Edgeley,  Stockport 

Miller,  Bobt.,  Journals  lo  e/o  J.  Carlile  Miller,  9,  Acomb 
.  i  Ireenhi  j  -.  Manchester, 

U'Beirne,  W.  G.,  l/o  Queenboro';  10,  Gardner  Street, 
Partick,  t  llasgow. 

Roberts,  li.  Wightwick.  Journal-  to  --'.  Calle  Alton 
Prat,  \  alparaiso,  •  liili. 

Sanderson,  T  C,  Journals  to  Cerrilos,  Santa  IV  county, 
New  Mexico,  1  .8.  \ 

Kcstner,  Di     \  .  I  ..    Rue  de  Babylone  i  8,   Bus 
<  I  Paris. 

Smith,  \li.  I.,  1  .1  April  Street  ;  7,  Lothair  Street, 
■,  Manchester. 

Starling,  J.  II..  1  o  Brith  ;  8,  Victoria  Boad,  ( Ild  Charlton, 
Kent, 
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Taylor,  Malcolm,  1  o  Birkenhead ;  c/o  Quirk,  Barton,  and 
limns.  Lead  Works,  St.  Helens. 

Voeleker,  Dr  I.  A  ,  l/o  Hanover  Square;  20,  Upper 
Phillimore  Gardens,  Kensington,  W. 

Zinkeisen,  Dr.  \V.,  Journals  to  SOS,  New  City  Road, 
Glasgow. 


CHANGE   OF   ADDRESS   REQUIRED. 


Littlejohn,  J.,  l/o  o3,  Renfield  Street,  Glasgow. 
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Abbey  Lane,  Stratford,  E. 


SESSION  181)1-92. 


ism  :— 
Nov.  2nd  (Monday)  :— 
.Air.  W.  c.  Young.   "On  Volatile  Organic  Matter  in  Potable 
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Non-A  nlatile  Matter  in  Water." 
Hr.  s.  Rideal.  "Sonic  Experiments  on  Solidifying  Petroleum." 

Dee.  Till  :— 

Mr.  Watson  Smith.    "A  Contribution  to  our  Knowledge  of 
the    Soluble    and    Rcsinoid    Constituents    of    Bituminous 
Coals." 
Dr.  Murray  Thompson.    "  The  Salt  Industry  of  India." 
1802  :— 
Jan.  Mh— Mr.  Boverton  Redwood.    ■'The  Gahcian  Petroleum 
"and  Ozokerit  Industries." 


#ln£(golu  ant)  £>rotttsI)  £>rrtion. 


J.  Christie. 
W.  J.  A.  Donald. 
D.  B.  Dott. 
CI.  Ellis. 
C.  A.  Fawsitt. 
Wm.  Foulis. 
J.  Gibson. 
R.  A.  Inglis. 


Chairman:  E.  C.  C.  Stanford. 

Vice-Chairman  :  A.  Cruin  Brown. 

Committee : 


K.  Irvine. 

J.  Falconer  King. 

G.  McRoberts. 

T.  P.  Miller. 

J.  Pattison. 

J.  B.  Readman. 

E.  Smith. 

R.  R.  Tatlock. 


Hon.  Treasurer :  W.  J.  Chrystal. 

Hon.  Local  Secretary  : 

Dr.  G.  G.  Henderson,  Chemical  Laboratory,  University  of  Glasgow. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  to 
sent  to  the  Local  Secretary. 

SESSION  1891-92. 
1891 :— 
Nov.  3rd  (Glasgow) :— 

Mr.  11.  Hamilton.    "  Xote  on  the  Precipitation  of  Phosphorus 

from  Solutions  ol  Iron  and  Steel." 
Mr.  A.  Werner  Cronquist.    "The  Fire-Clavs  and  Fire-Brick 
Industry  of  Sweden." 
Dee.  1st  (Edinburgh):— 
lsil2  :— 


Jan.  5th  (Glasgow)  :— 
Prof.  W.  Dittmar. 

» Ibemical  '  Iperal  i 
Mr.  I).  J.  Playfair. 


"The  Availability  of  Metallic  Vessels  (or 

>ns  in  the  Laboratory." 

"  Notes  on  the  Production  of  Cyanides." 


journal  mil  patent*  literature. 


Clas-'.  paRP. 

I.— General  riant,  Apparatus,  and  Machinery 821 

1 1.— Fuel,  Gas,  and  Light g24 

III.— Destructive  Distillation,  Tar  Products,  &c 825 

IV,— Colouring  Matters  and  Dyes   827 

V.— Textiles:  Cotton,  Wool.  Silk,  Ac 531 

VI.— Dyeing,    Calico    Printing,    Paper    Staining,    and 

Bleaching 832 

V II. —Acids,  Alkalis,  and  Salts 835 

VIII.— Glass,  Pottery,  and  Earthenware 

IX.— Building  Materials  Clays,  Mortars,  and  Cements.. 

X.— Metallurgy 83(5 

XI  —Electro-Chemistry  and  Electro-Metallurgy  839 

X 1 1.— Fats,  Oils,  and  Soap  Manufacture 840 

XIII.— Paints,     Pigments,     Varnishes,     Resins,     India- 
Rubber,  ic 841 

XIV.— Tanning,  Leather,  Glue,  and  Size 8*1 

XV.—  Manures,  &c 841 

XVI. — Sugar,  Starch,  Gum,  4c ste 

XVII.— Brewing,  Wines,  Spirits,  4c 813 

XVIII— Chemistry   of    Foods,    Sanitary    Chemistry,    and 

Disinfectants 844 

XIX.  — Paper,  Pasteboard,  &c 847 

XX —Fine  Chemicals,  Alkaloids.  Essences,  and  Extracts  847 

XXI.— Photographic  Materials  and  Processes Sol 

XXII.— Explosives,  Matches,  &c 854 

XXII  I.— Analytical  Chemistry 855 


I.-GENERAL  PLANT,  APPAEATUS,  AND 
MACHINERY. 

PATENT. 

Improvements  in  Apparatus  for  Evaporating,  Concen- 
trating, and  Distilling  Liquids.  R.  A.  Robertson  and 
D.  Ballingall,  Glasgow.  Eng.  Pat.  15,698,  October  4, 
1890.     llrf. 

The  object  of  this  invention  is  the  economical  heating  of 
the  liquid  treated  in  multiple-effect  distilling  apparatus 
before  it  enters  the  first  "  effect  "  of  the  system.  For  this 
purpose  the  fresh  liquid  is  passed  through  tubes  or  coils 
exposed  to  the  heat  of  the  liquid  under  treatment  in  the  last 
effect,  or  to  the  vapour  given  off  from  that  liquid.  From  the 
last  effect  the  liquid  is  passed  through  similar  apparatus  in 
the  second  last  effect,  and  so  on  until  it  has  been  passed 
through  and  received  the  last  increment  of  heat  from  the 
liquid  in  the  first  effect,  into  which  it  is  then  fed  for  treat- 
ment. The  drawings  accompanying  the  specification  show 
three  different  arrangements  for  effecting  this  purpose,  and 
there  are  two  claims. — li. 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  OtHce,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows  :— 

I  f  the  price  does  not  exceed  &d \d. 

Above  Sit.,  and  not  exceeding  ls.Qd Id. 

„     ls.ed.,     „  „        2s. id lid. 

..      Is.  id.,      „  „         8s.  id id. 
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I  for  Making 

II  !■'.    IIocl 

tober  13,  1890.     lid. 

'I'm-  invention  r. ,  r  to  that  kin. I  of  appai 

which  the  sail  wati  I  by  steam,  which 

from  it  by  metal  walk,  the   •  -   sul mei  ' 

n  hulk,  as  usual,  the  salt 

-  or  •In. |>-.  and  in  this 

face,  which 

nvenient  one  being  that 

spirally  coiled  tube,  and  in  so 

-'    mi.    The  watet  may  fall 

on  t..  the  heating  surface,  or  this  latter 

:    take   up  salt  wati  i   in  eom- 

Dall  and  divided  thin  layers,  or  in  drops,  and  in 

t  all  the  water  is  not  i,  but  a 

remains  and  passes  away   into  a 

mI  ..in  be  afterwards   further  concentrated   ii 

I  he  heating  -  dl  placed  « ithin  a  case, 

with  which   I  |       -  '  "  ing  apertures 

for  thi  the  heating  fluid,  and  which  i 

the   manner  described  I     16,452  ol    1889,     Foi 

detaili  uid  mode  ol  working,  the  specifica- 

tion and  three  sheets  of  dran  panying  it  must  be 

■  iirlit  claims      I     S 


/  in    Apparatus  for    Drying   Semi  -  Liquid, 

Granular,        Pul  '   Sui    lances.    J.  Dunn,  Kelso. 

vessel,  made  in  two  parts,  has 
I  by  a  pump.     In  the  upper  part, 
constrn  plates,  ar.    arranged  i 

hicb  are  heated  by  steam  admitted 
hollo*  vertical  shaft  upon  which  they  are  fixed. 
The  discs  are  of  two  kinds,  ol  imeten,  and] 

alternately,  such  that  the  substances  t..  be  dried,  and  which 
ar.  fed  in  at  the  top  ..i   the  vessel,  are  moved   inwards  and 
mary  inclined  blades,  the  sub- 
when  moved  inwards  descending  through  a  central 
cl  lower  disc,  and  when  moved  outwards 
ding  over  the  outer  edge  i>f  the  disc  tn  the  next  lower 
rhi  part  <.f  the  vessel,  mai  I   iron,  is 

■  tmittcd  into  recesses  under  the  bottom, 
and  has  rotating  st  -j<  .1  within  it.     The  ma 

suit  iblc  depth  in  the  lower 
■  --i  1.  ulii'M  ■  ted  to  the  final  drying 

uid  afterwards  discharged 
..  as  to  prevent  any 

tnsferrcd   to    it-    under 
- 


/  .  Evaporating,  Di  'tilling, 

•  i  I    I     w  ilson,  Lille,  I 

,n  which  steam  or  othei 
in  of  liquids,  which 

,.  to  be 
upon  by  it.     The  appa 
■•  .1  sheets  of 
II 

with  ll 

"nil   hoi  .ii   t)i,  ni   supplied 

with  thi  .ii.   while   the  liquid  <■•  be  treated 

l     - 


Filters. 

I :    v 

of  the  filter.     The  lower  part  contai f  the  filtered  water 

■   Boat,  fr whii  h  ..  rod  ■ 

immediately    under  the  lever  of  the  upper  float 
having  reached  a  determined  height,  the 


float  and  rod  are  raised,  and  prevent  the  upper  float  from 
ling,  and  tlni-  cots  off  the  supply  of  water.     By  this 
means  the  over  Bupply  of  water  to  the  tiller  is  obviated,  and 
the  filtering  material  can  be  aerated.—  K.  S. 


Improvements  in   Filtering  Machinery.     K.   Martin.  W'at- 
ford.    Eng.  Pat.  6186,  April  10, 1891.     Hi/. 

As  endless  travelling  band  made  of  any  material  suitable 
for  filtering  purposes  is  so  arranged  as  to  assume  for  a 
portion  of  it-  length  the  form  of  an  open  horizontal 
shallow  trough  or  cistern.  For  tliis  purpose  the  band  i- 
l  in  a  manner  to  cause  it  to  make  a  slight  descent  at 
one  end,  and  simultaneously  to  have  the  two  sides  or  edges 
of  the  fabric  turned  up.  In  this  form  tin-  band  extends 
horizontally  for  a  certain  length,  and  is  then  made  to  rise 
again  on  an  incline  and  to  spread  but  flat.  In  this  manner 
a  shallow  travelling  cistern  is  formed  between  the  two 
wherein  the  water  for  filtering  is  received.  The 
speed  of  the  travelling  bed  may  be  regulated  in  aocfa  a  way 
as  to  allow  it  to  be  coated  to  any  desired  degree  with  matter 
arrested  from  the  filtered  liquid,  and  on  continuing  to  travel 

it  may  be  c lucted  through  cleansing  apparatus,  whence  it 

will  return  cleaned  and  ready  for  the  renewal  of  the  opera* 

tion.      The     specification    and    drawings     indicate    various 

arrangements  for  the  purpose,  but  there  i-  only  one  claim 

made. — li. 


Improvements  in  Filters.  \V.  P.  Thompson,  Liverpool. 
From  .1.  A.  Bowden,  Detroit,  l.s.A.  Bng.FU.9Sll, 
June  2,  1891.      8d. 

Tin  improvements  consist  (1)  in  preventing  the  weight  of 
the  filter-bed  coming  directly  on  to  the  outlet  strainer: 
(2)  in  securing  a  more  thorough  cleaning  of  the  filter-bed  ; 
(:'.)  in  simplifying  the  general  operations,  For  the  means 
by  which  these  are  effected  the  specification  must  be  con- 
sulted.     There  are  nine  claims  —  K.  8. 


Improvements  in  Filtering  Apparatus.      W.  P.  Thompt 
Liverpool.     From  .1.  A.  Bowden,  Detroit,  l.s.A.     Bog. 
Pat,  981  i.  June  2,  1891.     s</. 

This  invention  i-  intended  to  produce  a  tiller  capable  of 
filtering  with  rapidity  a  large  body  of  water,  and  also  for 
rapidly  cleaning  the   filter-bed.      For  the  mode  by  which  it 

.-pro] ,l  to  effect   this,  and  for  details  of  construeti 

the  specification  and  four  Bheets  ol  drawings  attached  to  H 
must  be  consulted,  fhc  patentee  claim-.  1st  ;  "  In  a  i 
tie-  combination  with  its  case  of  a  water  ml.  t  pipe,  at  it-  top 
a  horizontal  perforated  wash  pipe  at  the  bottom  of  tin-  filter 
bed,  a  shield  beneath  the  latter,  and  a  horizontal  -trainer 
th  the  shield  ,  .  ."    There  are  eight  claims. — E.  S. 


Improvements     in    Centrifugal    Apparatus   fur    Testing 
Relativi    I  olumes  of  Mixtures   *■/  Liquids  of  Different 
lie    Gravities.     .1     Laidlaw,  Glasgow.      Eng.  I'at. 
10,492,  June  80,  1891.     <".■/. 

iject  of  this  invention  is  to  prevent  the  tendency  o4 
the  testing  bottles  being  burst  by  the  pressure  of  the  con- 
tained fluid  arising  from  centrifugal  action.  To  effect  this 
a  revolving  disc  hi-  pockets  foi  holding  the  testing  bottles, 
whilst   the  centre  ..t  the  disc  forms  a  trough   for  holding 

watei tier  liquid  of  suitable  density,  which  i-  caused  bj 

centrifugal  action  to  Hon  over  the  edge  of  the  trough  ana 
nit,,  the  pockets,  and  to  surround  the  bottles.     The  pi 
of  the  liquids  inside  and  outside  the  bottles  being  equ 
the  liability  of  their  being  burst  by  a  high  rat,-  ,,t  speed  il 
gn  atly  reduced.     I    3, 
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Improvements  in  Condensing  or  Liquefying  Vapours  or 
Gases  and  in  Apparatus  therefor.  J.  Gamgee,  Wim- 
bledon. Eng.  Pat,  10,374,  July  4  1890.  (Under  Internat. 
Conv.  December  9,  1889.)     8d. 

Tins  invention  claims  to  embody  a  novel  method  of  con- 
densing steam  or  vapour,  in  causing  it   to  be  incorporated 


Novel  Condensing  Apparatus. 

and  mired  intimately  with  a  certain  fixed  quantity  of  water 
or  other  liquid  which  is  violently  agitated  by  the  vapour 
itself.  The  liquefaction  is  caused  by  forcing  the  vapour  to 
perform  work  in  overcoming  the  resistance  of  columns  of 
liquid  in  its  passage  to  the  receiver  of  tb.3  condensed  product. 
In  the  case  of  exhaust  steam  from  a  motor,  a  vacuum  is 
maintained  above  the  liquid  columns  through  which  the 
steam  has  to  pass,  in  order  to  facilitate  its  escape  from  the 
motor.  The  accompanying  illustration  shows  the  apparatus 
as  arranged  for  that  purpose. 

A  is  a  vessel  fitted  with  concentric  cylinders  or  pipes  B  B, 
which  are  connected  alternately  to  the  top  and  bottom 
plates  of  the  vessel  A,  so  as  to  form  a  continuous,  annular 
up-and-down  passage  of  diminishing  area  from  the  outer  to 
the  inner  pipe  B.  The  inner  pipe  reaches  into  the  chamber 
C  above,  whilst  the  lower  end  of  the  outer  pipe  B  is  pro- 
vided with  a  number  of  nozzles  D,  communicating  with  the 
steam  chamber  E,  which  receives  the  exhaust  steam  from 
the  motor  through  the  pipe  G.  The  top  of  each  nozzle  is 
closed  with  a  small  check  valve  opening  upwards.  The 
vessel  A  and  chamber  C  having  been  rilled  with  water  up  to 
and  covering  the  upper  edge  of  the  inner  pipe  B,  the  steam 
is  passed  through  the  nozzles  1)  and  overcomes  the  resistance 
of  the  water,  aided  by  the  vacuum  produced  in  the  chamber 
C  through  the  pipe  K.  The  branch-pipes  H  with  check- 
valves  return  the  water  from  C  to  A,  and  thus  a  vigorous 
circulation  is  set  up  through  the  whole  apparatus.  The 
pipe  I  carries  away  the  surplus  hot  water,  representing  the 
steam  condensed  in  the  apparatus. 

A  similar  arrangement  can  be  employed  without  vacuum 
in  the  process  of  the  distillation  of  essences  or  for  other 
similar  purposes.  When  so  applied,  all  losses  of  valuable 
vapours  are  avoided  owing  to  the  whole  apparatus  being 
hermetically  scaled  to  the  outer  atmosphere.  There  are  five 
claims  and  two  sheets  of  drawings. — B. 


Improvements  in  Filters  and  in  the  Method  of  and  Means 
for  Cleansing  Filtering  Surfaces.  1'.  M.  Justice,  London. 
From  "The  Automatic  Filter  Company,"  Washington, 
U.S.A.     Eng.  Pat.  11,594,  July  8,  1891.     8d. 

The  object  of  this  invention  is  the  automatic  removal  of 
impurities  deposited  by  water  on  stationary  filtering  surfaces. 
The  removal  is  effected  by  means  of  a  solid  body  of  sand 
which  is  passed  slowly  across  and  in  contact  with  those 
surfaces,  whilst  the  current  of  water  through  the  filtering 
medium  is  periodically  reversed  with  a  view  to  loosening 
the  impurities  thereon.  The  simplest  form  of  filter  con- 
structed on  these  lines  is  shown  by  the  accompanying 
illustration. 


Ax  Improved  Filter. 

In  the  figure  A  is  the  outer  vessel.  3  the  porous  filtering 
tube,  Y  the  tilling  of  sand,  4,  5,  a  circulating  lube  with  an 
injector  tube  6  at  the  lower  corner,  through  which  the 
filtering  water  is  admitted.  The  current  created  by  the  in- 
jected water  draws  sand  from  below  and  re-deposits  it  on  the 
top  of  the  body  of  sand,  and  the  impurities  attached  to  the 
sand  during  its  descent  are  swept  off  in  its  passage  through  the 
pipe  4,  anil  are  led  out  of  the  filter  through  the  pipe  8.  The 
tube  9  leads  to  a  small  baud  pump  I,  which  is  used  from 
time  to  time  for  creating  a  surplus  pressure  in  the  tube  3, 
thereby  reversing  the  current  and  loosening  the  impurities, 
which  are  then  carried  away  by  the  descending  sand.  The 
specification  covers  20  claims,  and  the  drawings  show  various 
modifications  and  combinations. — B. 


Improvements  in  or  relating  to  the  Ilefrigeratiny  Medium 
employed  in  Freezing  and  similar  Machines.  W. 
McLaren,  Liverpool,  and  P.  Holmes,  London.  Eng.  Pat. 
12,111, July  16,  1891.     id. 

Foii  the  purpose  of  detecting  any  leakage  of  carbonic  acid 
from  the  refrigerator,  the  patentees  impart  to  the  carbonic 
acid  a  pungent  smell  by  the  addition  of  peppermint  or 
similar  substance. — H.  A. 


Improvements  in  Filters.     J.  Haslam,  Tonge.     Eng.  Pat. 
12,512,  July  23,  1891.     6d. 

This  patent  relates  more  particularly  to  the  construction  of 
portable  filters  and  to  their  tube  joints,  and  embraces  the  use 
of  internal  partitions  or  shelves  which  project  from  alternate 
sides  and  hold  the  filtering  material  between  them,  the 
object  being  to  lengthen  the  passage  of  water  through  the 
filter.     There  are  12  figures  and  three  claims.  — B. 
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alumina  oi  maguesia."— H.  S,  P. 
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lugusl     26, 
Id. 
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II    S.  P. 
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Improvements  in  the  Manufacture  of  Hydrogen  Gas  <>/•  a 
mixture  of  Hydrogen  and  ( 'arbon  Monoxide,  and 
Apparatus  therefor.  V .  II.  Lewes,  Greenwich.  Bag. 
Pat.  20,752,  December  19,  1890.     id. 

•  !.  r,  partly  filled  with  iron  borings,  or  with  a  mixture 
nf  iron  and  carbonaceous  material,  or  with  asbesb 
taining  iron  in  a  very  fine  state  of  division  (see  Eng.  Pat.  4184 
,,f  lsvl  ;  following  abstract )  is  placed  in  the  centra  of  a  gal 
producer  which  is  charged  with  carbonaceous  material  and 
lighted!  Mom-,  by  means  of  an  air  blast  the  fuel 

i-  raised  to  a  bright  red  heat  and  then  a  little  steam  is 
admitted  together  with  thi  air.  The  gaseous  mixture  of 
carbonic  oxide,  nitrogen,  and  hydrogen  produced  in  this 
way  ie  led  from  tli.-  top  of  the  producer  down  through  the 
retort,  and  then  awaj  :  as  soon  a*  the  iron  oxide  in  the 
retort  is  completely  reduced,  and  the  requisite  temperature 
I,,,  in  i  I,  attained, the  producer  Lra-  is  turned  oil  and  steam, 

isly  heated  in  the  producer,  is  passed  over  the  iron! 
the  hydrogen  1"  ing  led  away  to  a  gasometer.  The  process 
i-  then  repeated  as  di  sci 

The  advantages  claimed  for  this  form  of  apparatus  arc  : 
I.  The  iron  can  be  used  over  and  over  again.  'J-  The  rapid 
cooling  of  the  iron  during  the  decomposition  of  the  steam 
is  prevented, — F.  S.  K. 


Improvements  in  or  Appertaining  In  the  Manufacture  or 
Production  ••(  Hydrogen.  V.  B.  Lewes,  Greenwich. 
Eng.  Pal    1134,  March  7,  1891.     id. 

Tin  pati               ms  the  use  of  a  mixture  of  carbonic  oxide, 
i  and  hydrogen,  for  the  reduction  of  oxide  of  iron  in 
■  I  in  Bng.  Pat.  20,752  of  1890  (see  pre- 
ceding  abstract).      This   ga us   mixture  is  a  far  better 

reducing  agent  than  carbo  Ie,  and  is  easily  obtained 

in  tbe  manner  already  stated. 
The  finely-divided  iron  employed  for  the  production  of 
n  is  prepared  by  saturating  asbestos  or  pumice  with 
certain  iron  salts,  which  are  easily  decomposed  into  oxide 
of  iron  on  beating,  oi  h_\  mixing  moisl  bydrated  oxide  of 
iron  with  asbestos  fibre  and  iron  filings.  — j-F.  S.  K. 


Improvements  in   Apparatus  for  Burning  Liquid  Hydros 
carbons.     W.   I,.    Wise,  London,     From  "Thi 
Fuel  Company,"  Springfield,    U.S.A.     Bng.    I'at.   .'imM, 
March  20,  1891.     id. 

Thi  invention  comprises  an  apparatus  consisting  essentially 
"il    lank,   from    which  the   oil    is    forced    by    an    air 
compressor  to  a   burner   or  series  of   burners,   the    same 
compressor   also   giving   a   supply    of   air  to  the   I 

i-  also  a  special  form  of  nozzle-burner,  of  which 
more  than  on,  modification  is  described,  fitted  with 
arrangements  for  regulating  the  feed  of  oil  ami  air  to  the 
burner,     Drawings  accompany  the  specification.  —  II.  S.  1'. 


An  improvement  in  Incandescent  Illumination  and  Appa- 
ratus tin  ilmi  Purpose.     .1.  Moeller,  London.     1 
.  Man  h  20,  1891,     id. 

This  invention  relates  to  the  production  of  a  'z.i-.  suitable 
for  use   in  incandescent   lamps,  in  situations  where 
i-  not  available     For  this  purpose  a  current  of  air,  obtained 
by    means  of  bellows,    or   by    mean-  of  a  rotating  ilruni 
partitioned  like  that  of  a  |  mmcrsed  in 

water,    i-  passed  through  "benzolene"  or  through   fibrous. 

mal, -rial  .oak,-,!   in    "  ht-li/olcu,-  "  :    111,-  gasCOIlS    mixture    oh 

taincd  in  this  way  i-  burnl  in  a  Hansen  burner,  ami  h  ats  to 

scence  a  I I  oi  ma  ml,-  ,,i  i.  fractory  metallic  oxide, 

I     S   K. 
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Improvements  in  and  in  Apparatus  for  the  Manufacture  of 
Crude  Peat  into  Fuel.  A.  A.  Dickson,  Quebec,  Canada. 
Eng.  Pat.  7983,  May  9,  1891.     Sd. 

This  is  an  improved  process  for  the  conversion  of  crude 
peat  into  good  fuel,  the  object  of  the  invention  being, 
more  especially,  to  dry  the  material,  as  it  comes  from  the 
bog,  without  causing  any  deterioration  in  its  fibrous 
condition  and  without  the  aid  of  artificial  heat. 

The  crude  peat  is  first  compressed  in  a  conical  screw 
conveyor  and  compressor,  and  then  between  rollers 
covered  with  some  absorbent  material  such  as  felt,  until 
most  of  the  water  is  removed.  It  is  then  agitated  in  a 
heated  cylinder  or  chamber,  where  it  is  at  the  same  time 
exposed  to  a  blast  of  air.  The  dry  material  is  finally 
ground  to  a  powder,  and  the  sifted  powder  compressed  into 
blocks. 

The  apparatus  required  is  shown  in  two  sheets  of 
drawings. — F.  S.  K. 


Process  of  Utilising  the  Waste  of  Distilleries,  Breweries, 
Glucose  and  Starch  Works  and  the  like  for  the 
Preparation  of  Fuel.  A.  Parks,  Martinsburg,  U.S.A. 
Eng.  Pat.  8893,  May  26,  1891.     Gd. 

See  under  XVII.,  page  844. 


Improvements  in  and  relating  to  Incandescent  Gas 
Burners.  A.  J.  Boult,  London.  From  J.  C.  ( ). 
Chemin,  Paris,  F ranee.  Eng.  Pat.  9240,  June  1, 
1891.  Sd. 
The  object  of  the  improved  burner  is  to  enable  ordinary 
coal  gas,  or  other  gas,  under  low  pressure,  to  be  used  in 
incandescent  lamps.  This  is  effected  by  placing  round  the 
gas  jet  a  number  of  superposed  porcelain  or  metal 
truncated  cones,  between  which  air  sufficient  for  combustion 
is  drawn ;  in  the  uppermost  cone  there  is  placed  a  piece  of 
wire  gauze  which  acts  as  a  mixer.  The  gaseous  mixture 
burns  on  the  outer  surface  of  a  cap  or  dome,  made  of 
platinum,  magnesium  oxide,  or  other  suitable  material,  and 
fixed  on  the  top  of  the  uppermost  cone  ;  the  whole  is 
surrounded  by  an  ordinary  chimney. — F.  S.  K. 


An  Improved  Compound  for  Treating  Fuel.  H.  H.  Lake, 
London.  From  The  Standard  Coal  and  Fuel  Company, 
Boston,  U.S.A.     Eng.  Pat.  9796,  June  9,  1891.     id. 

A  mixture  of  the  following  substances  is  made  : — 

Parts  by 
Weight. 

Saltpetre  (nitre  or  preferably  Chili  saltpetre) 25 

Common  salt  as  free  from  moisture  as  possible 50 

Sodium  sulphate  (Glauber's  salt,  or  preferably  "  salt      15 
cake"). 

Carbonate  of  soda  (or  soda  crystals) 5 

Sal-ammoniac 5 

"  The  above  ingredients  should  be  dried,  ground,  and 
thoroughly  mixed  together,  and  will  form  a  mixture  which 
does  net  deliquesce  under  ordinary  climatic  conditions,  and 
consequently  may  be  stored  and  shipped  in  a  dry  condition 
without  necessitating  the  use  of  air-tight  packing  cases." 
The  powder  may  be  either  sprinkled  upon  the  coal  or  other 
fuel,  or  preferably  a  solution  of  it  in  water  may  be  made 
and  sprinkled  over  the  fuel,  to  assist  the  combustion  of  the 
fuel.— H.  S.  P. 


HI-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Constitution    of  the     O.rggen     Compounds    in    Petroleum. 

K.  Zalozieeki.  Iter.  1891,  24,  1808—1815. 
After  referring  briefly  to  the  work  of  previous  investi- 
gators, the  author  gives  an  account  of  the  acids  obtained 
from  petroleum  in  a  works  at  Kolema,  which  were  sent  to 
him  in  the  form  of  sodium  salts  by  II.  Wisniowski.  These 
were  separated  from  the  petroleum  still  present  therein  by 
repeated  treatment  with  alkalis  and  reprecipitation  by 
mineral  acids,  a  large  quantity  of  a  dark  brown  oil  being 
eventually  obtained.  This  was  dissolved  in  alcohol,  the 
solution  subjected  to  the  action  of  hydrochloric  acid  gas, 
and  the  mixture  of  ethyl  salts  thus  obtained  submitted  to 
fractional  distillation. 

The  following  fractions  were  obtained  : — 


Fraction. 

Boiling  Point. 

Carbon. 

Hydrogen. 

1 

220—225 

72-06 

11-37 

71-01 

11-63 

2 

225—230 

72-60 

11-52 

3 

230—235 

7S-08 

U-56 

73-ir. 

11-81 

1 

235—240 

72-6(5 

11-33 

73-32 

11-48 

5 

240—215 

73-63 

11-62 

6 

215—250 

73-86 

11-75 

7 

250—260 

74-20 

12-0.1 

Fraction  (2)  corresponding  to  the  ether  of  the  formula 
C^rUCX.,  fractions  (3)  and  (4)  corresponding  to  CuHo,CL, 
and  (6)  and  (7)  corresponding  to  C,  1H..),( );,,  appear  to  be 
approximately  of  the  same  character  and  yield  the  corre- 
sponding acids  on  hydrolysis.  From  the  analysis  of  both 
acids  and  ethyl  salts  it  would  appear  that  the  former  have 
the  composition  C'10HlsO;,  C,,H.;0Oo  and  C|2H.:.:0:  respec- 
tiv.lv,  and  therefore  belong  to  a  series  having  the  general 
formula  CjiHjb— 302,  which  is  in  conformity  with  the 
results  obtained  by  previous  authors. 

With  regard  to  the  condition  of  these  acids,  the  author, 
after  an  exhaustive  investigation,  found  that  on  treating  the 
acid  fraction  C10H18O2  with  iodine  and  phosphorus,  an 
iodine  compound  was  obtained  having  the  formula  C^H^-IO 
and  not  C10H17IO.,.  This  result  precludes  the  presence  of 
a  carboxyl  group  supposed  to  exist,  and  the  author  concludes 
that  these  compounds  are  lacto-alcohols.  F'or  the  com- 
pounds C10HlsOo  he  gives  the  following  constitutional 
formula — 


fS 


1'IL 


/ 


CH.(CH,)4.CH 


/CH 
\   O  / 


CH.(OH) 


In  conclusion,  it  is  stated  that  although  these  acids  exist 
in  petroleum  in  small  quantities,  their  presence  is  of 
importance  in  the  purification  of  petroleum,  a  circumstance 
which  the  author  intends  to  discuss  on  a  future  occasion. 

— D.  B. 


The  Pierce  Process  for  the  Production  of  Charcoal, 
Wood  Alcohol,  and  Acetic  Acid.  W.  L.  Dudley. 
J.  Analyt.  and  Applied  Chem.  May  1891. 

The  special  advantages  of  this  process,  which  was  devised 
in  its  original  form  in  1876,  consist  in  the  larger  yield  of 
charcoal  which  is  obtained  from  the  wood  carbonised,  and 
in  the  far  smaller  loss  of  by-products,  the  charcoal  being 
also  of  better  quality  than   any  otherwise  prepared.     The 
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point  the  specific  gravity  and  boiling  point  of  the  distillate 
ted,  the  extremes  of  specific  gravity  of  the  fractions 
-C.H.  B. 


Sum,-  Crude  Petroleums.     I).  Woodman.     J.  Amer.  (hem. 
Soc.  1891, 13,  179—181. 

Iii-ui  i  iiin\>  were  performed  of  three  samples  of 
petroleum  :  one  was  a  sample  of  crude  oil  from  California, 
.  -_v  at  I.',;,  r.  0-835,  colour  dark  brown, 
opaque,  no  appearance  of  fluorescence  except  on  dilution, 
odour  peculiar  and  different  from  the  undermentioned 
samples,  nol  being  bo  disagreeable.  A  second  sample  was 
crude  "il  from  the  Lima  (Ohio)  field,  specific  gravity  at 
l .'.  5  C.  0- 835,  colour  brown,  slight  fluorescence,  odour 
peculiar  and  disagreeable.  A  third  -ample  was  likewise  from 
the  I. una  field,  it-  specific  gravity  was  6*850,  in  appearance 
and  odour,  however,  it  did  not  differ  from  the  preceding, 

■  of  specific  gravities  of  the  various  fractions  are 
given,  the  approximate  classification  in  percentages  being 
as  follows  :-■ 


California. 

Lima 

Naphtha  under  0*73  -p.  nt 

in 
to 

40 

In 

10 
60 

n 

10 

The  California  "il  contained: — 

Sulphur  i  Can  us  Ihiull "Is 

Sulphurica  ished  aud  washings, ro- 

0'" 

Water O'H 

The  oil  remained  perfectly  fluid  at  —  :tj  ('.,  the 
viscosity  at  thai  temperature  being  apparently  equal  to  that 
..f  boiled  linseed  "il ;  the  heaviest  distillates  solidified  at 
-    i 

I'h.-  second  sample  of  Lima  oil  gave:  — 

Per  r.-ni. 

Naphtha  and  burning;  oil ws 

Heavj  oils usu 

it  a  1 1  in :i"i', 

Water irr 

iur 

Notwithstanding  the  strong  odour  of  the  Lima  oil,  it 
rarely  contains  as  much  as  1  per  cent,  of  sulphur.  Analyses 
of  samples  "t  crude  <  >lii< >  nil-  from  different  localities  have 

given,  mi  the  average,  about  0'50  per  rent,  "f  sulphur 
I  Maherv  and  Smith.  Amer.  (hem.  .1.  13,  8 .:  I  .  I  h, 
removal  of  the  sulphur  compounds,  "r  the  destruction  "f 
countable  for  the  disagreeable  odour  in  Lima  oil  is 
a  problem  still  "pen  fur  a  satisfactory  solution. — T.  L.  11. 


/  Formation  of  Inactive  Tartaric  Acid  by  tin  Oxida- 
tion uf  Phenol  uiih  Potatrium  Permanganate.  <>. 
Docbncr.     Ber.  1891,  24,  1758—1757. 

s  .'•  <  \  \  .  page  S49. 
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IV.-COLOURINa  MATTEES  AND  DYES. 

Fast  and  Fugitive  Dyes.     J.  J.   Hummel.     J.  Soo.  Arts, 
1891,  535—548. 

See  under  VI.,  page  832. 


Permanent  and   Fugitive  Colours   to   Light  on  Wool.     T. 
Frusher.     J.  Soc.  Dyers  and  Colourists,  1891,  82 — 84. 

See  under  VI.,  page  833. 


Fhthaleins.     K.  Meyer.     Ber.  1891,  24.  1412—1418. 

According  to  the  view  advanced  soire  time  ago  by  the 
author  (this  Journal,  1889,  116)  fluorescein  contains  the 
ring— 


\/ 

O 

composed  of  one  oxygen  and  Ave  carbon  atoms,  and  he 
believes  this  ring  to  be  an  essential  character  of  the 
phthnlcins  of  the  fluorescein  type  and  that  these  owe 
their  tinctorial  and  fluorescent  properties  to  this  grouping. 
This  ring  is  formed  when  the  so-called  methane  carbon  atom 
takes  up  an  ortho-position  to  hydroxvl  groups  in  the  two 
phenol  nuclei.  In  accordance  with  this  view,  phenols  such 
as  ct-naphthol  in  which  the  para-position  to  the  OH  group 
is  free,  should  yield  true  phtbaleins,  whilst  phenols  such  as 
3-naphthol,  which  cannot  give  para-substitution  products, 
might  be  expected  to  yield  phthalein  anhydrides  containing 
the  above  ring.  The  author  has  treated  both  a-  and 
6-naphthol  with  phthalyl  chloride  and  finds  that  the  former 
yields  a  true  phthalein  as  previously  shown  by  Grabowski 
(Ber.  4,  72.5),  whilst  /3-naphthol  yields  the  anhydride — 

c<>/        >c/         )o 

as  expected.  This  crystallises  in  rhombic  plates  or  needles 
melting  at  115° — 117°.  Its  solution  in  concentrated  sul- 
phuric acid  exhibits  an  intense  reddish -yellow  fluorescence. 
When  it  is  boiled  with  alcoholic  potash  it  yields  a  substance 
crystallising  in  slender  colourless  needles  ;  this  is  nearly 
insoluble  in  boiling  alcohol,  readil}'  soluble  in  water,  and 
is  probably  the  potassium  .-alt  of — 

COOH.CsH^OH^CvC,,,!!,;)^) 

1'henolphthalein  anhydride  in  all  probability  belongs  to 
the  same  class  of  phthalems  and  should  accordingly  be 
represented  by  the  formula — 


The  author  has  examined  residues  obtained  in  the  manu- 
facture of  phenolphthalein  and  in  one  sample  found  nearly 
44  per  cent,  phenolphthalei'n  anhydride.  The  purified 
anhydride  dissolves  in  concentrated  sulphuric  acid  and 
the  solution  exhibits  a  yellow  colour  and  an  intense  green 
fluorescence.  It  crystallises  from  alcohol  in  long  and 
broad  lustrous  needles  containing  water  of  crystallisation, 
and  when  dried  at  130'  has  the  composition  C.,,11,,0;,.  It 
melts   at  180°  and   not   at    173° — 175    as   stated    by  Baeyer. 


When  it  is  boiled    with  alcoholic  potash  it  is  apparently 
converted  into  the  unstable  acid — 


C00H.Clifr,.C(OH) 


/C6H4X 


\ 


C6IV 


the  solution  obtained  is  no  longer  precipitated  by  the 
addition  of  water,  but  if  the  alcohol  be  driven  off  from 
the  diluted  solution,  some  anhydride  forms  and  separates 
and  the  remainder  can  be  thrown  down  as  anhydride  by 
the  addition  of  hydrochloric  acid. — A.  K.  M. 


Synthesis  of  Indigodisulphonic  Acid  (Indigo-carmine'). 
B.  Heymaun.  Ber.  1891,  24,  1476—1478. 
It  has  been  shown  by  Heuman  and  others  (this  Journal, 
1890,  1121)  that  when  phenylglyeocine  is  fused  with 
caustic  potash  a  leuco-compound  is  obtained  which  yields 
indigo  on  oxidation.  The  reaction  cor  Id  not  be  induced 
by  other  reagents,  such  as  zinc  chloride  or  concentrated 
sulphuric  acid.  The  author  finds,  however,  that  the  con- 
densation is  readily  effected  when  fuming  sulphuric  acid 
is  employed,  but  that  in  this  case  indigodisulphonic  acid 
is  produced.  The  reaction  is  best  conducted  as  follows:  — 
One  part  of  phenylglyeocine  is  mixed  with  10 — 20  parts  of 
sand,  and  the  mixture  added  to  20  parts  of  fuming  sulphuric 
acid  (containing  80  per  cent,  anhydride)  at  a  temperature 
of  20° — 25°,  and  the  temperature  is  not  allowed  to  rise 
above  30°.  The  glycocine  dissolves  readily  to  a  yellow 
solution,  hut  on  adding  concentrated  sulphuric  acid  sulphur 
dioxide  is  evolved,  and  the  solution  assumes  the  deep  blue 
colour  of  indigo.  Ice  is  then  added  to  the  product  and 
the  indigo-carmine  precipitated  by  the  addition  of  salt. 
This  synthetic  indigo  carmine  produces  purer  shades  than 
the  best  natural  indigo  of  commerce. 

In  explanation  of  the  above  reaction,  it  is  assumed  that 
possibly  the  sulphonic  acid  of  indoxyl  sulphate  is  first 
formed,  and  that  this  undergoes  the  following  change  when 
the  concentrated  sulphuric  acid  is  added  : — 


/ 


(((). 803H), 
■NH  — 


/ 


Ml 


/CO.  /CO, 

S03H.CsH3<         >C:C<;  >C6U3.S0:iH  + 

2  SO,  +  2  H20 

The  yield  of  indigo-carmine  amounts  to  about  60  per 
cent,  of  the  phenylglyeocine  employed.  (See  also  this 
Journal,  1891,  758.)— A.  K.  M. 


Azonium  Bases.     O.  N.  Witt.     Ber.  1891,  24,  1511. 

The  reaction  recently  described  by  Kehrmann  and  Messin- 
ger  for  the  synthesis  of  azonium  bases  (Ber.  24,  1239) 
was  discovered  by  the  author  in  1887  (this  Journal,  1S87, 
543).— A.  K.  M. 


On  Triquinylmethane.     E.  Nolting  and  C.  Schwartz. 
Ber.  1891,  24,  1606—1609. 

This  compound  can  be  obtained  either  from  paraleuco-ani- 
line  or  from  pararosaniline  in  the  following  manner.  A 
mixture  of  22  gnus,  of  pararosaniline,  64  grms.  of  glycerol, 
52  grms.  of  sulphuric  acid,  and  7  grms.  of  4-picric  acid 
are  heated  for  3— 4  hours  to  140— 150'  C.  until  all  the 
rosaniline  has  disappeared.  After  purification  (prepara- 
tion of  the  free  base  by  precipitation  with  carbonate  of 
soda  at  a  low  temperature,  aud  by  its  crystallisation  from 
beuzene   after   resinous    matters    have   been    removed   by 
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:ill,1,lioI,  ,)f   .    .  -     irat  obtained   in      easily  into  the  nitropurpnrin.     The  two    compound*    are 

wh!|e  n  ,       On  oxidation  with  the      isomendes,  the    pseudo-nitropurpunn,   perhaps,   having    a 

i, ;..|,r..n ,:.!■■   i.n.l  (institution   represented    by    one    of    the    two    following 


trichromat* 
acid  the  triquinylniethane — 


yinld*  the  triquinylcarbinol) — 
i  (OH) 


...II.-   in.  king  at   luK    C.,  forming  Baits.     But  no 
obtained  from  either  body. 

Diquinylkelone — 


was  prepared  by  heating  10  grins,  of  diamidobenr.ophenone, 

glycerol,  and  8  grma,  of  picric  acid  foi  about 

\   houn   to    140      150    '        Ait.  i    purification    it    forme 

colourless  needles,  easilj   soluble  in  alcohol,  with  difficulty 

in  tx.ilini.'  water,  and  melting  at  17  1    C— A.  I.. 


On  Wit      />  f  Alizarin  and  Purpurin.  R   Brash. 

,24,  1019. 

!-a\ihn,i  One  part  by  weight  of  diacetyl 

idualty  added  to  2  parts  of  colourless  niti 
ire  being  taken  that  the  temperature  di 

.  Ine  part  of  nitric  acid  i-  then  added  t..  the 
and  it  is  poured  into  as  a  sample 

in  an  alcoholic  alkaline  solution  ceases  to  show  the  ■ 
,i.     The   diacetyl-a-nitroalizarin    crystallises 

ii  light  yellow  m  ug  at  I'M     - 

Sodium    carbonate    sa| ifles    it    at    ordinary 

:!     ■•■!   cotton'. is  gradually  dyed  by  it. 
though  boiling  water  does  not  seem  t"  have  any  saponifying 
•ii  it. 

m-Nilroalitarm,  which  was   first  prepared  bj  Perkinand 

lines   and   Komer,  was  obtained  by 

pound.      It    crystallisi  -    from 

in  brownish-yellow  needles  melting  with 

,  rolution  ol  f  I 

a  Awudoaliiarin   was  ned   b)    Perkin    by    the 

i  mil  amalgam.    > 
;..  .1   Romci  prepared   it   bj   treating  a  solution  of  a-nitro- 
uli/arin    in   ammonia   with  sulphuretted  hydrogen,      kftcr 
n itli  hi  drochloi  -  - > 1 1  from 

sulphur  wkl  lisulphide,  the    bod)    was    recrystnl- 

Ium  d  fn  i  dark  brown 

i  »iili  a  yellowish-green  lustn      On  treating  an  acid 

solution  »'t   a  a Umliuirin  wiih  n  and  boiling  it 

after  d  .  purpurin   i»    formed.     If,  however,  the 

1. 1.  l  alkalini .  alisarin  is   obtained 

on  with  etl  n  docs  not  combine 

Hid,  phcnoli  not  yield   purpurin 

-  alisarin  with 

■ uch  f ii t ii i i>^r  nitric  acid  that  a  thin  |  I.   Thi 

inivtiu  diluted,  and  washed  with  water 

until  neutral      .\-  soon   as  the  acid  disappears   thi 
•  ••■>•  I  ...in. I  i-  dissolved  bj  the  water  with  a  dai  k  rt  ■', 
thai  the  p*  iido  nilropurpui 

ompound  i-  of    .   ligl  I 
kepti  ili.'  moist  body,  however,  changes 


|-"ll|.      I     IT  |  »•■  v  j       .--...  ..-         -_.---f       j p  f       ^    -----  ^  T  ^  

constitution   represented    by    one    of    the    two    following 
formula  — 


(i      (i 


1 1    () 


(i      oil 


OH 
NO 


•    ii  0 


/ VVN  OH 

[     f       I  NV° 


uitropurpurin  dissolves  in  a  solution  of  carbonate  of 
s..,la  with  a  brownish-yellow  colour,  changing  on  heating  to 
a  red,  a  -i(.'"  that  it  i-  converted  into  oitropurpurin. 

Pfifropurpurin  \<  prepared  in  the  manner  before  described 
and  contains  the  nitro  group  in  the  meta-positjon,  whilst  the 
hydroxy  groups  occupy  the  positions  1:2:4.     It  resembles 

purpuric  and  dyes  fibres  mordanted  with  chr .iron,  or 

chromium  -alt-  nearty  the  same  shades  as  purpurin  does. 
It-  solution  in  alum  does  not  show  any  fluon 
solution  in  concentrated  sulphuric  acid  i-  yellowish  red, 
whilst  the  solution  of  purpurin  in  the  same  solvent  i-  car- 
mine-red. The  nitration  of  purpurin  produces  the  same 
results  as  the  nitration  of  alizarin,  namely  pseudo-nitro- 
purpurin  and  uitropurpurin. 

0-Nitroalizarin  when  heated  at  ordinary  temperature  with 
:  parts  of  nitric  acid,  -p.  gr.  1  *5,  is  changed  into  i 
uitropurpurin. 

:  observed  on  nitrating  diacetylalizarin  the  formation 
of    a    deep-red    compound    besides    a-nitroalizarin.      The 
formation  of  this  by-product    can    be    entirety  avo 
colourless  nitric  acid  be  used. 

dmidopurpurin  t  ( HI .< HI .  \  ll_.  Oil)  (1:2:8:4)  il 
obtained  from  ih<-  nitro-compound  b)  reduction  with 
ammonium  sulphide  and  forms  a  brownish-red  powder, 
producing  verj  .lull  colours  on  mordanted  lil.res.  lualoohol 
and  oono  ntrated  sulphuric  aoid  it  dissolves  with  a  reddish* 
yellow  colour ;  its  alcoholic  solution  is  turned  oarmine  oa 
addition  of  caustic  potash, — .\.  1.. 


'I'lu  Constitution  of  i-membered  Ring  System*.     K.  Bam- 
berger. "  It.  r.  1891,  24,  1758     1764. 

Tin  papei  consists  ol  a  theoretical  discussion,  Which  is  to  be 

followed  bj  n  series  ol   experi ital  investigations  of  the 

constitution  of  pyrrol,  pyrazol,  furfurau.aud  al 
the  main  issue  of  which   i- to  point  out  that   the  generally 
accepted  constitutional   formula:    are  quite  out  of  keeping 
with  thi  behaviour  of  the  substances  in  question. 

,  the  nitrogen  atom  in  pyrrol  docs  not   behave 

in  mil  m,i\  likes  trivalent    nitrogen  atom,  but  much  M 

like  saturated   pentavalent  nitrogen.     Hence  it  is  pr 
to  i.  pi.  sent  it  hi  a  "  centric  "  formula  thus : — 

(  II (  II 

(  II-     I  II 

\   N/ 

a  formula  much  more  in  keeping  with  it-  propi  rtii  -. 

-r  toiimilr  are  proposed  for  other  .»  ineinbercd  ring 
systems.  The  author  admits,  however,  the  explanation  el 
all  lln-  properties  of  ilii-  group  is  not  entirety  cleared  up  l»v 
In- '.-piioii,  an.)  i-  t.  r-  .  specialty  lo  the  facts  thai  indole 

basic  that  pyrrol,  and  that  the  pyrrol  ar.o-coloUfs 
have  basic  properties  which  are  not  in  accordance  therewith. 

— C.  A.  K- 
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Action  of  Sulphur  on  Bfnzttldehyde.     G.  A.  Barbaglia  and 
A.  Marquardt.     Ber.  1891,24,  1881—1883. 

Having  in  a  previous  communication  studied  the  action  of 
sulphur  on  aldehydes  of  the  fatty  series,  the  authors  now 
give  an  account  of  the  action  of  sulphur  on  other  aldehydes. 
On  heating  30  grms.  of  benzaldehyde  with  10  grms.  of 
sulphur  in  a  sealed  tube  for  36  hours  at  180'  a  reddish- 
coloured  crystalline  mass  is  obtained  which  consists  of  small 
lustrous  plates  and  long  rectangular  prisms.  On  opening  the 
sealed  tube  little  or  no  hydrogen  sulphide  escapes,  showing 
that  substitution  has  not  taken  place.  On  treating  the 
product  with  ether  the  crystals  are  dissolved,  whilst  nearly 
the  whole  of  the  sulphur  and  another  compound  remain  in 
the  residue.  The  ethereal  solution  is  shaken  with  a  solution 
of  sodium  carbonate  and  the  alkaline  extract  acidified  with 
hydrochloric  acid.  A  copious  precipitate  of  benzoic  acid 
is  thus  obtained,  and  on  evaporating  the  ethereal  solution 
a  crystalline  substance  remains,  which  on  repeated  crystal- 
lisation from  alcohol  yields  beautiful  white  lustrous  plates 
melting  at  121  — 122J.  This  compound  proved  to  be 
Stilbene  by  analysis  and  by  its  melting  point  and  that  of  the 
dibromide  obtained  therefrom.  It  may  therefore  be  assumed 
that  the  initial  action  of  sulphur  on  benzaldehyde  is  the 
formation  of  thiobenzaldehyde,  which  by  prolonged  heating 
is  decomposed  into  stilbene  and  sulphur.  The  authors  in 
point  of  fact  succeeded  in  extracting  from  the  residue 
insoluble  in  ether  by  means  of  benzene  or  chloroform  a 
compound  crystallising  from  alcohol  in  lustrous  white 
needles  melting  at  164° — 167°.  This  product  exhibited  all 
the  properties  of  the  ^-thiobenzaldehyde  described  by 
Baumann  and  Fromm.  The  conversion  of  benzaldehyde 
into  stilbene  and  benzoic  acid  should  therefore  be  effected 
by  very  small  quantities  of  sulphur,  and  it  is  shown  by 
experiment  that  1  grm.  or  even  as  little  as  0-25  grin,  of 
sulphur  is  sufficient  for  the  decomposition  of  25  grms.  of 
benzaldehyde. — I).  B. 

Indigo-green.     V.  II.  Soxhlet.     Chem.  Zeit.  1891,  15, 
913—914. 

On  leaving  Indigo-carmine  in  contact  with  an  excess  ot 
commercial  ammonia  (20  B.)  for  8  to  10  days,  the  solution 
acquires  a  green  colour.  When  this  is  feebly  acidified  with 
dilute'sulphuric  acid,  a  solution  of  salt  added  and  the  whole 
briskly  agitated  and  filtered,  a  pasty  mass  i>  left  which 
resembles  commercial  Indigo -carmine  in  appearance,  without 
possessing,  however,  its  coppery  lustre.  It  dissolves  readily 
in  warm  water,  and  the  solution  dyes  white  yarn  a  colour 
resembling  Methyl-green  but  retaining  its  green  colour  by 
artificial  light.  The  dye  is  as  fast  to  light  as  ordinary 
Indigo-carmine,  but  it  is  much  more  resistant  to  washing  and 
to  alkalis.  The  colour  of  the  dye  obtained  by  the  action  of 
ammonia  on  Indigo-carmine  varies  in  shade  from  bluish-green 
to  yellowish-green  according  to  the  quantity  of  ammonia 
used  and  the  time  the  reagents  are  left  in  contact:  the 
prolonged  action  of  an  excess  of  ammonia  results  in  the 
formation  of  a  yellowish-brown  solution,  from  which, 
however,  a  green  dye  of  almost  the  normal  shade  is  pre- 
cipitated on  neutralisation  with  sulphuric  acid.  The  new 
green  is  in  all  probability  a  mixture  of  a  pure  green  with  a 
yellow  dyestuff.  On  treating  a  solution  of  Indigo-carmine 
with  ammonia  and  caustic  soda,  a  yellow  colouration  soon 
appears,  but  the  product  only  yields  inferior  shades  on 
wool  or  silk. —  S.  B.  A.  A. 


p-nitrosobenzylaniline  and  -toluidine.     W.  Boeddiughaus. 
Annabel),  1891,  263,  300—313. 

p-NjTRosOBENZYi.ANiL.ixE  has  been  briefly  described  by 
O.  Fischer  and  Hepp  (Ann.  255,  147),  who  first  prepared 
it.  At  their  request,  the  author  has  made  a  special 
study  of  it  and  s.mie  analogous  compounds.  It  was 
prepared  in  the  present  instance  by  dissolving  benzyl- 
aniline  in  absolute  alcohol,  adding  amy  1  nitrite  and  alcoholic 
hydrochloric  acid,  and  heating  the  mixture  at  G0°  for  an 
hour.  After  standing  several  hours,  the  mixture  was 
poured  into  water,  whereupon  untransformed  benzylphenyl- 
nitrosamine  separated  out  in  the  sol'd  condition,  leaving  the 


hydrochloride  of  p-nitrosobenzylaniline  in  solution  ;  from 
this  solution  the  free  base  was  precipitated  by  addition  of 
ammonia.  Crystallised  from  absolute  alcohol,  the  base 
forms  splendid  green  plates  with  a  blue  reflex  ;  it  melts  at 
129°,  is  easily  soluble  in  benzene  and  hot  alcohol,  and 
sparingly  so  in  ether;  its  hydrochloride  crystallises  in 
brown-yellow  needles. 

Benzyl-p-phenylencdiamine,    HaN . C(1H4.  NH  .CHS.C6HS, 

formed  by  reducing  the  preceding  compound  with  alcoholic 
ammonium  sulphide,  melts  at  30°.  It  must  be  preserved  out 
of  contact  with  air,  as  it  is  quickly  altered  by  exposure  to  the 
same. 

p-Nitrosophenylbenzylnitrosamine — ■ 

NO 

I 
/N;— H,    .C6H5 
C6H/  |    >0 

net/ 

is  produced  by  the  action  of  nitrous  acid  on  a  solution  of  the 
sulphate  of  p-nitrosobenzylaniline.  The  compound  forms 
yellow  needles,  which,  crystallised  from  ether,  melt  at  77°. 

Reactions  of  p-nitrosobenzylaniline.  —  Hydroxylamine 
hydrochloride  acts  upon  p-nitrosobenzylaniline,  formiug 
benzylaniline  hydrochloride  and  quinonedioxime  ;  the  pro- 
duction of  the  latter  proves  that  in  the  above-described  nitro- 
sobenzylaniliue  the  nitroso  group  occupies  the  p-position. 

Sodium  hydrate  decomposes  p-nitrosobenzylauiline  into 
p-nitro^ophenol,  p-amidophenol,  benzaldehyde,  and 
ammonia,  thus  : — 


2C6H  /  |>0 
\N 


+      3H.O     = 


C,H4 


.0 


\ 


/ 


OH 


NO  II 


+   CCH.,(  +   2C6H5.CHO   + 

\  NH. 


2NH;| 


p-Nitrosobenzyl-o-tolnidine  was  prepared  from  benzvl-o- 
toluidine  by  the  same  method  as  its  lower  homologue. 
After  crystallisation  from  absolute  alcohol,  it  melts  at  115°. 
On  reduction  it  yields  benzyl-o-methyl-p-phenylenediamine, 
which  forms  an  oil  at  the  ordinary  temperature,  but  at  6°  is 
precipitated  by  sodium  hydrate  from  its  solution  as  hydro- 
chloride in  a  si;  lid  powdery  state.  Sodium  hydrate  acts  on 
p-nitrosobenzyl-o-toluidine  similarly  to  what  it  does  on 
p-nitrosobenzylaniline. 

p-Nitroso-benzyl-m  toluidine,  obtained  from  benzyl-m- 
toluidine  (boiling  point  300")  in  the  manner  described 
above  for  p-nitrosobenzylaniline,  melts  at  121°. 

p-Nitrosobenzylmethylaniline,  similarly  prepared  from 
benzylmethylaniline,  melts  at  56°.  A  70  per  cent,  yield  of 
this  base  was  obtained  as  against  40  per  cent,  in  the  case  of 
the  other  nitroso  bases  prepared.  Sodium  hydrate  decom- 
poses it  chiefly  into  benzylmethylaniline  and  p-nitrosophenol, 
but  small  quantities  of  methyliimiue  and  benzaldehyde  are 
also  produced. — E.  B. 

a-B-Benzeuylnaphthylenediamine.     A.  Koll.    Annalen, 
1891,  263,  313—315. 

0-Benzylnaphthylaniine  is  formed  by  condensing  /3-naph- 
thylamine  with  benzaldehyde  and  reducing  with  sodium 
amalgam  the  benzylideue  compound  so  produced.  By  the 
action  on  its  alcoholic  solution  of  amyl  nitrite  and  hydro- 
chloric acid  at  18°,  a-/3-benzenylnaphthylenediamiue  is 
obtained,  the  nitroso  compound  formed  intermediately 
undergoing  condensation  according  to  the  equation — 


C'uflc 


NO 


Ha0  =  C.„H,/ 


10"6\  / 


C.C6H5. 


NH.CH.,.<\Ii:, 

a  £-Henzenyluaphthylenediamine  forms  colourless,  crystal- 
line aggregates,  melting  at  214  .  It  crystallises  from  methyl 
alcohol  in  colourless  tables  or  plates,  containing  \  CHaOH, 
and  is  identical  with  the  base  described  by  Ebeil  (Ann. 
208,  328)  under  the  name  of  auhvdrobenzdiamidonaphtha- 
lene.  — E.  B. 
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Ortho-xylidiru.     K.  Menton.     Annalen,  18'JI,  263, 

Fob  the  preparation  of  methyl-o-xylidine  from  o-xylidine 
nil  i  II  Ml  .  t  :2:8)Hepp's  method  (Ber.  10,827) 
d,  since  by  it  the  simultaneous  fora  ation  o!  tertiary 
and  ammonium  bases  i-  avoided.  Acetylmethyl-o-xylidine 
i>.,-  readilj  prepared  by  heating  al  HO  for  2—8 
ireU-dried  acetxylide,  xylene,  and  sodium,  cooling  the  boIu- 

1 1. .ii.  adding thyl  iodide,  and  carefully  warmingon  the 

water-bath  until  the  reaction  was  completed.    After  filtering 
from   wparated  sodium  iodide,  the  acetyl  compound   was 

extractcd  from   it-    xylen lution  by  repeated  agitation 

«nli  warm,  concentrated  hydrochloric   acid.     An  attempt 
made  to  hydrolyseil  bj  prolonged  boiling  of  tlii-  hydrochloric 

vii i. iii  failed,  aa  also  'li'l  several  other  methods  tried 
with  the  same  object,  the  compound  being  singularrj 

.1   by    boiling    under  a  r.-llux 

oi    15  hours   with  a  mixture  ol  two   parts   of 

I  i .     Bui  et  i  n 

after  this  treatment  the  hydrolysis  was  imperfect,  turbidity 

produced  on   dilution  with  water.     This  was  doe  to 
the   presence  of  undissolvi  d   parti  ties   of  the  aa  I  ■ 
pound,  which  were  removed   bj  agitation  with  ether.     The 
solution  «ii-  ■  ed  "  ith  sodium  nitrite  and 

extracted  with  ethi  i  as  long  at  a  lurbidity  ".i-  produced  on 
in  ol  the  former.  'I  I"  nitrosaminc  -..  formed  was, 
after  evaporating  off  the  ether,  converted  bj  the  action  of 
i  and  hydrochloric  acid  into  methyl-o-xylidine, 
which  «ii-  separated  by  distillation  "itli  steam.  Methyl  o- 
xylidine  is   a   pale   yellow  oil,  boilirg  at  222 

es   the   characteristic  smell   of  sc lary   aromatic 

bases,  and  is  easily  soluble  in  dilute  acids. 

Irosomethyl-o  rylidim  was  prepared  by  acting 
an  ice-cold  solution  of  methyl-o-xylidine  hydrochloride 
with  nitrous  acid  as  long  as  oily  drops  of  the  nitre 
separated.  These  were  extracted  with  ether;  the  ethereal 
solution,  after  being  dried  »itli  calcium  chloride,  was  mixed 
with  alcoholic  hydroohloric  acid  and  allowed  to  stand 
hour-,  when  p-nitrosomethyl-o-xylidine  crystallised 
nut.  The  free  base  was  separated  from  this  sail  by  du- 
solving  the  latter  in  warm  water  and  adding  a  Blight  excess 
mi    carbonate)    after   washing   "itli    water,  ii  was 

crystallised  fr BO  per  ei  nt.  alcohol,  ;m<l  thus  obtained  in 

lustrous  green  needles,  melting  al  160 

\.  oi  {sets  of  this  research  was  the  preps 

ncthylphcninduline  from   nitroso-o-xylidine,  and  as, 
m\iiiLf  tu  difficulty  iii  it-  pn  paration,  an  insufficii  ut  ai 

lattci  was  obtained,  tbeauthoi  prepared  acetylethyl- 

o-xylidiue,   in    the    hope   thai    it    would    !"■   more   readily 

red.     In    this,   however,   he  was  disappointed,  th.- 

thyl  compound  being  even  i stable  than  its  lower 

homologue.     I  ely  resembles  the  methyl 

i     boils    nt    227        '   -  p-J\  thyl  o- 

i  'i   in .  .11.  -  with  :i  blue  n  Bex,  melting  al 

124  . 

Kxperiments    were    made    with   the    small   quantity    ..f 

/•-iiitr..  vlidiuo  obtained,  with  a  view  to  preparing 

I  the   induline    whose  formation  is 

:'■   I      Iiit  mi. I  II.  |.|.  (  Vim.  256,  262  ).  hut  with 

ill-      An    endeavoui    to    prepare   the   latter 

induline,    by    heating    phcnylnzo-o-xylidinc   hydrochloride 

iline,  resulted  in   the   product  t  a  dark-coloured 

■■•in  which  the  author  i  limethylsafranine, 
C    11  ,N4CI,   I. ut  failed  I                  any  induline  compound. 
I             nation  of  tin-  safranine  i-  scientifically  ..I    impor- 
ts supporting   Nictzki'a  tl rj       Ni.t/ki  concluded 

tlmt  I  line  «ii-  incapable  of  yielding  a  safranine, 

since,  when   making   the  experiment,  he  only  su .  .I..I  in 

obtainii  afranini    from    that    base,   and   the 

production  of  this  he  attributed  to  the  pi  someric 

\\  In  I  in*--  in  the  ■  I 

I 'Jimethyl  ti  -i  ylidint  v  i  l.\  heating  trimcthyl-o- 

w  I !i| i in-  n nun. hi n i in  iodide,  ilhccl  methyl  v  li.lini 

with  methyl  alcohol  ami  bydi  .1  undct  pn 

pi  iiluciug   chicfli    tin-   monomethyl  derivative;    it   boils  nl 

Nitron-  a. -nl  i-  without  action   upon  it.     This 

iblj  due  to  the  protecting  influence  on  the  molcculi 

by   the  alkyl  group  in  the    ortho-position  '..  tin 


substituted  amido  group,  as  Biedel  (Iter.  13,  12i".)  lias 
Bhown  that  o-dimethyltoluidine  is  similarly  unattached  by 
nitrous  acid, — E,  B. 


Condensation-Product*  of  m-Nitro-benzaldehyde  with 
Phenol  and  Itesorcinol.  G.  de  Varda  and  M.  Zenoni, 
Gazz.  Ohim.  1891,  21,  174. 

tn-Nitro-dihydroxytriphenylmithane  — 

/C,H4NO, 


IK 


\ 


>. 


is  formed  by  carefully  heating  al  130  fused  n-nitro- 
bi  nzaldehyde  (1  mol.)  and  phenol  (2  mob.)  with  dihydrated 
sulphuric  a.'i.l  (rather  more  than  l  mol.)-  It  forma  an 
amorphous  po«  der,  melting  at  59  60°,  is  soluble  in  alcohol, 
slightly  so  in  lmt  water,  hut  i-  almost  insoluble  in  ether, 
mi,  and  benzene.  It  dissolves  readily  in  concen 
trated  sulphuric  acid  "itli  a  red  colour  and  in  alcoholic 
potash  with  a  deep  purple  colour,  which  gradually  fades. 

m-Nitro-letrahydroxytriphenylmethane — 


IH 


/ 


i     II   Mi 
i     II     nil 


obtained  by  heating  m-nitro-bcnzaldehyde  (1  mol,)  "itli 
resorcinol  (2  mols.)  at  150  .  has  a  yellow  colour,  melts  at 
'.'7  100  .  i-  feebly  soluble  in  boiling  water,  and  more 
easily  so  in  Blcohol,  ether,  and  acetic  acid. — E,  II. 


Orlho-Hydroxyazo    Dyestuffs.      I.    1>.   Zibell.       Schweiz. 

vv  o  ihi  ii-  in    Ph  inn.  1891,  29,  186. 

'lin  same  bodies,  namely,  hydroxyi  le  and  phenyl- 

disazophenol,  an'  obtained  by   the  union  of  diazobenzeno 

chloride  on  p-hydroxybenzoio  a.-iil  a-  by  that  of  tin-  former 

compound  on  phenol,  the  oarboxy]  group  in  thev-hydroxy- 

ii' iii    being    eliminated.      Diazobensene  sulphonie 

acid,   similarly,    yields    hydroxyazobenzene-sulphonic  acid 

with  zi-hydroxybenzoic  acid,     tin  the  other  hand,  salicylic 

hydroxybenzoic   acids   interact  unrinallj    with  diazo- 

benzene   ohtnride.     The     compound    thus    obtained    from 

salicylic  acid  dyes  mordanted  cotton;  thai  from  m*hydroxy« 

■  power  -  E.  Ii. 


r  v  I  I  NTS. 


The   Manufacture    and   Production   of  u    Sulpho-Acid 
suitable  fot     /'  ting  and    Printing.      .1.    V.   Johnson, 

London.     Prom  the"  Badische  Anili .1  s...la  l-'almk." 

Ludwigsbafen,  Germany.    Eug.  Pat.  14,886,  September  19, 
1890        -         !  Bditiou.)     6d. 

Tin-  i-  an  extension  of  Rng  Pat.  15,259  of  1888  (this 
Journal,  1889,  v77i.  ami  describes  the  preparation  of  a 
yellowish-red  dycBtofl  foi  wool,  by  the  action  of  diluto 
Bulphuric  acid  on  the  so  called  "higher  Bnlpho-acid," 
alluded  to  in  the  previous  patent  The  best  results  arc 
.  '  \>\  boiling  the  sodium  salt  of  the  "  higher  sulpbo- 
i  15  times  it-  weight  of  dilute  sulphuric  acid 

taining  7.',  pi  i  cent.  II  ><  1. 1  under  an  inverted  condensi  i 
until  a  sample  diluted  "itli  water  gives  a  copious  precip 
an. I   the  mother-liquor  i-  yellowish-red.     The  melt,  aft,  r 

ng,  i-  ililutrtl  "itli  an  equal  weigh!  of  ii'i\  filtered,  and 
the  precipitate  dissolved  in  caustic  soda  lye,  again  Blt< 
and  the  filtrate  precipitated  with  dilute  sulphuric  acid.  It 
ii|.|.i  in-  in  commerce  as  the  sodium  salt,  in  the  form  of  a 
brownish  powder,  soluble  in  cold  ivutci  to  a  yellowish  i.'l 
-..liiiioii.—  T.  A.  I.. 
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The  Production  of  Azo-Colours  in  Substance  or  on  the  Fibre. 

S.  Pitt,  Sutton.     From  L.  Casella  and  Co.,  Frankfort- 

on-the-Maine,  Germany.    Eng.  Pat.  15,3-17,  September  27, 

1890.     ed. 

The  base  for  producing  these  colours  is  known  as  "  Naph- 

thylene-violet,"  obtained  by  combining  1  mol.  of  the  tetrazo 

compound  from  diamidonaphthalene-jS-disulphonic  aeid  with 

2  rnols.  of  o-naphthvlainine.     The  substance  has   a   great 

affinity   for  animal   and  vegetable    fibres,   giving   a    violet 

shade,  which,  however,  is   not  stable   to   acids.     It  can  be 

diazotised  on  the  fibre,  and  combines   then  with  a  variety 

of  amines    and    phenols    and    their    derivatives,    giving    a 

number  of  different  shades,  of  which  a  table  is  given  in  the 

specification. — T.  A.  L. 


The  Manufacture  of  Sulpho-Acids  of  a  lied  Basic  Naph- 
thalene Colouring  Matter.  J.  V.  Johnson,  London.  From 
the  "  Badische  Aniline  und  Soda  l-'abrik,"'  I.udwigshafen, 
Germany.     Eng.  Pat.  17, 1G8,  October  27,  1890.     6d. 

An  extension  of  Eng.  Pat.  14,836  of  1890  (see  above). 
The  yellow-red  dyestuff  there  described  when  heated  with 
aniline  and  aniline  hydrochloride  gives  a  new  monosulphonic 
acid  of  phenylrosinduline.  This  in  turn  can  be  further 
sulphonated,  yielding  a  disulphonic  acid,  and  a  higher  sul- 
phonic  acid  which  appears  to  be  identical  with  the  "  higher 
sulpho-acid"  of  Ping.  Pat.  15,-259  of  1888  (this  Journal, 
1889,  877).  In  place  of  aniline,  its  homologues  may  be 
employed,  and  corresponding  products  obtained  by  sulpho- 
nation  of  the  compounds  so  formed. — T.  A.  L. 


Process  for  the  Production  of Anthranilic  Acid.  0.  linr.iv, 
Loudon.  From  "  Amsterdamsche  Chiuinefabrik,  " 
Amsterdam,  Holland.  Eng.  Pat.  18,246,  November  12, 
1890.  6d. 
Axthkaximc  aeid  is  formed  when  phthalimide  is  treated 
with  a  hypochlorite  or  hypobromite  in  molecular  proportions, 
in  presence  of  an  alkali  or  of  an  alkaline  earth.  The  finely 
divided  phthalimide  is  treated  with  two  parts  of  solid  caustic 
soda  dissolved  in  seven  parts  of  water,  the  mixture  being 
kept  cool  and  stirred  continuously.  To  this  the  hypo- 
chlorite is  added  gradually  in  a  5 '06  per  cent,  solution,  and 
the  whole  heated  to  about  80'  C.  On  cooling  the  solution 
is  neutralised  with  hydrochloric  or  with  sulphuric  aeid.  and 
an  excess  of  acetic  acid  added  when  a  considerable  portion 
of  the  anthranilic  acid  separates  out  in  crystals  which  are 
dried  in  a  hydro-extractor.  The  remainder  of  the  acid  is 
precipitated  out  by  copper  acetate,  and  the  resulting  copper 
salt  reconverted  into  the  acid.  Tbe  hypochlorite  or  hypo- 
bromite of  potassium,  sodium,  calcium,  barium,  strontium, 
or  magnesium  can  be  employed  in  the  reaction,  or  chlorine 
or  bromine  may  he  led  into  an  alkaline  solution  of  the 
phthalimide,  or,  phthalimide  may  be  first  treated  with 
bromine,  subsequently  an  excess  of  alkali  slowly  added, 
and  the  mixture  heated.  The  caustic  soda  used  in  the 
preparation  as  described  above  may  he  substituted  by 
caustic  potash,  lime,  baryta  or  strontia. 
The  reaction  may  be  represented  thus  : — 

/C0\ 
C6H.  <  >  XII  H-  3  XaOH  +  Nat  H  1 


—  r  h  ' 


CO 

CO.  OX: 
NHS 


+  Na,('0.i  +  XaCl  +  H.O 


Instead  of  taking  phthalimide,  phthalimic  acid,  which  is 
readily  prepared  from  it,  can  be  employed  (Aschau,  Her. 
1886,  19,  1401).  Anthranilic  acid  is  of  value  in  the  manu- 
facture of  colouring  matters  and  of  chemical  preparations. 

— C.  A.  K. 


Improvements  in  the  Manufacture  of  Sulpho-Acids  of  a 
lied  Basic  Naphthalene  Dyestuff.  J.  Y.  Johnson, 
London.  From  the  "  Badische  Anilin  und  Soda  Fabrik." 
Ludwigshafen,  Germany.  Eng.  Pat.  19,167,  November  25, 
1890.     (Second  Edition.)     6d. 

A  method  for  obtaining  a  trisulphonic  acid  of  phenylrosin- 
duline, and  also  a  higher  non-crystalline  acid  by  the  action 
of  fuming  sulphuric  acid  on  phenylrosinduline.  The  patent 
is  an  extension  of  Eng.  Pat.  15,259  of  1888  (this  Journal, 
1889,  877),  which  describes  the  preparation  of  a  mono-  and 
disulphonic  acid,  and  also  of  a  non-crystalline  acid.  This 
latter  frequently  contains  trisulphonic  acid,  which  can  be 
separated  by  dissolving  the  sodium  salts  in  water  and 
adding  dilute  sulphuric  aeid  when  the  trisulphonic  acid 
crystallises  out  and  can  be  recrystallised  from  water  con- 
taining a  little  brine.  The  non-crystalline  acid  remains  in 
the  mother-liquor  and  can  be  obtained  as  the  sodium  salt  by 
neutralising  the  sulphuric  acid  with  milk  of  lime,  converting 
the  calcium  salt  by  soda  into  the  sodium  salt,  filtering  and 
evaporating  the  solution  to  dryness.  Both  the  products  dye 
animal  fibres  red  from  an  acid  bath.  (See  also  Eng.  Pats. 
14,836  and  17,168  of  1890,  abstracted  above. )— T.  A    L. 


Improvements  in  the  Manufacture  of  Colouring  Matter. 
H.  H.  Lake,  London.  From  K.  Oehler,  Offenbach-on- 
the  Maine,  Germany.  Eng.  Pat.  11,218,  July  1, 
1891.     id. 

By  reacting  with  2  mols.  of  diazotised  p-amido-acetanilide 
on  1  mol.  of  m-phenjlene  diamine  in  an  alkaline  solution  a 
product  is  obtained  which  dissolves  with  difficulty  in  dilute 
hydrochloric  acid.  This  is  converted  into  a  dyestuff  by 
heating  with  concentrated  hydrochloric  acid  on  the  water- 
bath,  the  colouring  matter  being  precipitated  by  adding  zinc 
chloride  and  salt.  It  forms  a  black  powder  easily  soluble  in 
water,  and  is  specially  adapted  for  dyeing  jute  and  leather 
a  dark  brown. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Morrenine  ami  Morrenol.     P.  Arata  and  C.  Gelzer. 
Ber.  1891,  24,  1849—1853. 

See  under  XX.,  page  849. 


Action  of  Nitric  Acid  upon    Plant  Fibres.     C.  F.  Cross 

and  E.  J.  Bevan.  Ber.  1891,  24,  1772—1776. 
The  conclusions  of  J.  Lifschutz  in  a  recent  paper  (Ber.  1891, 
24,  1186)  on  the  action  of  "  nitrosulphuric  acid"  upon  plant 
fibres,  are  criticised  by  the  authors  with  the  view-  of  showing 
that  they  apply  only  within  the  limited  range  of  the  experi- 
ments described.  Their  purpose  was  to  ascertain  the 
conditions  for  economically  carrying  out  the  well-known 
oxidising  action  of  dilute  nitric  acid  upon  pine  wood,  i.e. 
with  a  minimum  expenditure  of  the  reagent  to  secure  a 
maximum  yield  of  the  cellulose  and  oxalic  acid,  the  chief 
products.  Lifschutz  has  succeeded  in  obtaining  a  yield  of 
40  per  cent,  of  the  former  and  30  per  cent,  of  the  latter, 
using  a  dilute  acid  containing  20  per  cent,  of  its  weight  of 
HX03  and  32  per  cent.  HaS04,  this  mixture  of  acids  and 
at  this  degree  of  concentration  being  found  to  give  the  best 
results.  The  conclusion  is  also  drawn  that  under  these 
conditions  the  action  is  limited  to  one  of  simple  oxidation. 

Reference  is  made  by  the  authors  iu  criticism  of  these 
conclusions  to  their  previous  publications  in  which  the 
interaction  of  nitric  acid  and  the  lignocelluloses  has  been 
dealt  with  and  shown  to  depend  upon  the  specific  combina- 
tion of  a  deoxidised  ,:  residue  "  of  the  nitric  acid  with  the 
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molecule  of  the  latter.     It  i~   now  pointed  out  that   the 

presence  of  the  cl I  i  "-"^  ot  tnc 

lignocellolose,  *iz.  of  the  type — 


-(  II     i  II- 


NC(OH)^-C(OH),/ 


(II. 


mi^lit  l»-  expected  |uinonoximes 

Hon  with  nitrons  acid,  the  Brel  prodncl  of  di 
i  tin-  nitric  acid  by  the  Bore  substance. 
In  the  reaction  between  the  jnte  fibre  and  dilute  nitric 
:  which  has  been  specially  studied,  there 
rmed  acid   products  ha'  i  irical  composition 

i     ii   ii   (Mill  i. II.  and   these  are   decomposed    a*   the 
olution  of   nitrous   oxide   gas. 
the  oxime  an. I  it-  decomposition  by  the 
nitrons  acid  may  be  i  zpressed  a-  follows  i — 

I. 
X.(  II     r  O.NOH       X.C:  NOH  t  H,0. 


II. 


\.(     N(  HI      O.NOH 


N_i>  .   \.i  <>      II  ". 


III.-. sequent  accumulation  of  oxygen  determines  the 

rapture  of  the  carbon  rings  with  formation  of  oxalic  and 
carbonic  acids  as  tin-  main  products,  and  this  view  satis- 
factorily explains  the  transitory  character  of  the  proximate 
derivatives  of  tin-  lignone  groups. 

The  formation   oi  ""I  therefore  the  above  views 

..i   the  reaction  are  confirmed  bj  the  formati E  hydro 

cyanic  acid  in  greater  or  less  quantity  in  the  process  of 
lion. 

Ii  i-  probable  that   in  the  conversii f  ligi illuloses 

into  tin-  nitrated  products  which  are  the  basis  of  a  number 
of  tin-  new  explosives,  the  reaction  is  nut  simple  as  in  the 
case  "i   cotton   and   the   pure  celluloses,  bul    complicated 

i    leas   by  combinati if  the  fibre  substance  with 

■  -  ni  the  nib  ic  aci  I  ;  and  the  obsen  ations 
contained  in  this  paper  deserve  consideration  in  regard  Jo 
tlii-  branch  -  cture. 

The  results  may  be  expected  to  throw  some  light  on  the 
functions  of  nitric  acid  in  the  vegetable  world,  and  further 
investigations  in  this  direction  are  in  progress. — C.  1    (  . 
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I  Light  on  Dyed  Colour*.— Dyed  patterns  of 

cotton,  wool,  and  -ilk.  were  expos*  -l  foi  a  month  i  February  ) 

on  tl la-ooasl  near  Bombay,  a- teal  considered  eqnivulcnl 

to  ■  rear's  exposure  in  England.  Prom  the  results  produced 
the  following  nave  been  made. 

On  wool  most  ol  the  natural  colouring  matters  Buffer 
verj  oonsldcrablj  rurmcric,  Orchil,  Catechu,  and  (ndigo- 
eannioe  almost  entirely  « l»^-» j - 1 -•  .it  :  i  amwood,  Brazilwood, 
and  their  allies,  and  Young  Fustic  are,  on  all  mordants, 
iiiiirli  di  C)ld  Fustic,  Quercitron  bark,  and 

Persian  berries  givi  in  (olives)  on  the  chromium, 

copper,  and  iron  mordants,  bul  fugitive  col -  (yellows) 

mi  aluminium  and  tini  Logwood  gives  a  fasl  greenish- 
black  un  copper,  verj  fugitive  colours  on  aluminium  and 

tin,   and    colours    holding    an    intcn liate    position   mi 

ehromiom  ami  iron :  bladder,  <  ochincal,  Lac-dye,  ami 
Kennee,  give  fast  colours  on  nil  the  usual  mordants;  val 
Indigo  bine  and  Prussian  blue  are  the  fastest  to  lighl  among 
colours  of  this  group,     t  >n  eitk,  the  above  colouring  matters 


show  similar  degrees  of  fastness.  In  somecasee,  however, 
the  colours  are  somewhat  faster  on  silk:  for  example, 
Catechu  brown  and  the  colours  obtained  with  Br&zilwo 
and  it-  allies  on  the  iron  mordant  TIk-  fugitive  character 
exhibited  by  nearly  all  the  natural  colouring  matters  when 
dyed  on  cotton  is  very  marked.  The  exceptions  are :  the 
Madder  colours,  espi  dally  when  fixed  on  oil-prepared  cotton 
as  in  Turkey-red;  the  black  produced  by  Logwood,  tannin, 
and  iron;  a  few  mineral  colours  such  Iron  liufT,  Manganese 
brown,  Chrome  orange,  ami  Prussian  blue;  Cochineal  and 
its  allies,  which  give  excellent  colours  on  wool  and  silk, give 
only  fugitive  colours  on  cotton;  vat  Indigo  blue,  again,  is 
not  so  fast  on  this  fibre  as  it  is  on  woo!  and  on  silk. 

A  series  of  fast  colours  mi  wool,  silk,  and  cotton,  is 
afforded  by  the  artificial"  mordant-dyes."  Among  the  yellow 
colouring  matters  of  this  class.  Alizarin  yellows  K  and  (1(1  W, 
although  not  true  alizarin  colours,  arc  quite  equal  in  fastness 
to  any  of  the  natural  yellow  dyes,  probably  faster:  truer 
representatives  of  the  natural  dyes  (giving  olives  on  the 
iron  mordant)  exist  in  Galloflavin  and  Alizarin  yellows  A 
ami  ('.ami  these  are  of  about  the  same  degree  ol  fastness 
as  the  natural  yellows.  In  the  group  of  red  dyes,  Alizarin 
and  its  allies  yield  fast  colours  :  the  only  dyes  of  this  group 
which  arc  somewhat  behind  the  rest  in  point  of  fasti 
are  Purpurin  and  Alizarin-maroon.  Fast  blues  and  greens 
are  furnished  by  Alizarin-blue,  Alixarin-cyairin,  Alizarin- 
indigo,  Alizarin-green,  and  Ccerulefn.     Further,  an  excellent 

group  of  colouring  matters   giving   fast    browns  and   gi . 

with  copper  and  iron  mordants  respectively,  is  formed  by 
Nai'htliol  green,  Kesorcinol  green,  Gambia,  and  Dioxin. 
The  only  fugitive  artificial  dyes  of  this  mordant-dyeing 
class  are  some  of  the  yellows,  Gallamine  blue,  and  (lallo- 

cyaiiin. 

The  substantive  or  '"direct"  class  of  artificial  dyes  i~ 
composed  in  the  main  of  fugitive  dyes.  Magdala  red  on 
silk  appears  tolerably  fast,  and  on  cotton  [ndophenin, 
Paraphenylene  blue,  Cinerelne,  and  Meldola's  blue,  are 
a   little   faster  than   the   rest.     Biebrich   scarlet,    Brilliant 

n mi.  and  other  azo  scarlets,  crimsons,  and  clarets  show 

a  considerable  degree  of  fastness  on  wool  and  silk,  as  also 
do  i  roceirj   orange,    Aurantia,  ('range  crystal,   Tartrazin, 

Milling    yellow,   and     Palatine    orange    "ii    wool,   and    Acid 

yellow  D,  Brilliant  yellow,  Azo-acid  yellow,  Metanil  yellow, 

i  nt '  mum  S,  and  others  on  -ilk.  It  is  interesting  to 
note  the  decided!)  fugitive  character  on  silk  of  Tartrazin, 
\  in  antia.  t  Irange  cr)  stal.  &c.  as  compared  with  their  gi,  at 
fastness  on  wool.     All  the  "Acid"  greens  and   blues  are 

fugitive   bulb   un    wool    and    on    silk:    Patent    blue    app 
-lightly  better  than  the  rest.     Of    the  "Acid"   blacks  and 
violet-.  Sec,  a  few  colour-  are  of  medium  fastness  both  on 
wool  ami  on  silk,  namely,  Nnphthol  black.  Naphtbylamine 
black,    Resorcino]    brown,    l-'ast    brown,    and    on,-    or    two 

others. 

In  the  benzidine  class  ol  colours,  amid  a  number  ol  very 
fugitive  dyes,  there  are  a  few  of  satisfactory  fastness: 
Diamine  fasl  red,  foi  example,  is  quite  remarkable  for  its 
fastness  both  on  wool  and  on  silk,  and  may  certainly  rank 
with  Alizarin;  but  on  cotton  it  is  quite  as  fugitive  as  the 
rest     Of  medium  fastness  on  wool  are  BriUianl  oongo  G 

and    11.   ami    Congo  U   1!  :   and    on    silk.  Diamine    scarlet  It, 

Dcltapurpurin  9  Ii,  and   BriUianl  congo  1!.     (in  cotton  the 

•as  of  this  class  appear  to  be  the  fastest,  but   are  only 

of  medium  fastness;  Mikado  mange   i,\   i  B,  G,   Hessian 

yellow.!  in  cumin  S.  (  'hrysophcliin.      t  In  wool,  Henzo  orange, 

Congo  mange  11,  Chrysophenin  (i.  »  brysamine  K.  and 
Brilliant  yellow,  arc  moderatel)  fasl      (in  silk  some  of  the 

fastest  yellow-  and  oranges    obtainable  from  any   source  mi 

this  fibre  are  yielded  b)  Congo  mange  R,  Chrysophenin  G, 
Diamine  yellow   X.   Brilliant   yellow,  Curcumin  W,   Henzo 

mange,  Hessian  yellow,  (lirysamin  G  and  It. I  ie-otin  yellow 
K  and  (i,  Cotton  yellow  (i,  and  Curbazole  yellow,  |-',-w 
colours  among  the  ■  (  ongo  "  \  iolets,  blue-,  and  purple-,  are 

found  worthy  of  particular  notice  for  fastness;  Diamine 
violet  N  appears,  perhaps,  of  medium  fastness  on  wool 
ami  silk,  whilst  Snlphonazurin,  Benzo  black-blue,  and  Direct 

gri  J    may   claim  the  same  distinction  on  silk. 

I  intensity    or    depth    of    a    colour    has    considerable 

influence  on  it-  fastness.  Hark  lull  -hade-  invariably 
appear    fa-ter    than    pale    ones    produced     from    the    same 
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colouring  matter,  simply  because  of  the  greater  body  of 
pigment  present.  A  pale  shade  of  even  a  fast  colour  like 
Indigo  will  fade  with  comparative  rapidity.  The  fugitive 
character  of  many  of  the  coal-tar  colours  is,  in  the  author's 
opinion,  rendered  more  marked,  because,  owing  to  their 
intense  colouring  power  there  is  often  such  an  infinitesimal 
amount  of  colouring  matter  on  the  dyed  fibre. 

The  author's  opinion,  based  upon  general  observation,  is 
that  a  fugitive  colour  is  not  rendered  any  faster  to  light 
by  being  applied  along  with  a  fast  colour.  When  light  acts 
upon  a  compound  colour,  the  unstable  colour  fades,  while 
the  stable  colour  remains  behind.  A  woaded  colour,  for 
example,  is  only  fast  in  respect  of  the  vat  indigo  it  contains. 

The  Action  of  Milling  on  Colours. — Fast  to  milling, 
especially  with  respect  to  bleeding,  are  all  those  phenolic 
colouring  matters  of  which  alizarin  may  be  taken  as  the 
t3Tpe.  These  do  not  bleed  because  in  the  dyed  fibres 
they  form,  in  combination  with  the  mordants,  an  in- 
soluble precipitate  which  is  largely  enclosed  within  the 
substances  of  the  fibres.  That  portion  of  the  precipitate 
which  lies  on  the  surface  is  undoubtedly  removed  mechani- 
cally during  the  milling  process  ;  but  even  then,  since  the 
colouring  matter  is  combined  with  the  mordant  and  is  not 
in  the  free  state,  it  cannot  combine  with  the  mordants  of 
neighbouring  dyed  fibres,  nor  cau  it  be  attracted  by  and 
stain  uumordanted  white  fibres.  Phenolic  colouring  matters, 
however,  are  liable  to  bleed  if  they  be  improperly  applied. 

Colouring  matters  of  the  triphenylmethane  group,  azo 
scarlets,  nitro  dyes,  and  some  other  basic  and  acid 
colouring  matters,  nearly  all  bleed  during  milling.  The 
dyed  colours  themselves,  perhaps,  are  not  materially  im- 
poverished, so  that  a  plain  dyed  fabric  might  be  milled 
with  impunity,  provided  the  soap  used  be  not  too  alkaline  ; 
nevertheless  such  colouring  matters  are  practically  useless 
for  tweeds  and  the  like,  where  variously-coloured  fibres  are 
interwoven.  It  is  interesting  to  note,  however,  that  many  of 
the  "  direct "  dyes  are  perfectly  fast  to  milling.  Even  in  the 
triphenylmethane  group  there  are  a  fewspecially  remark- 
able exceptions  to  the  rule  ;  for  example,  Victoria  blue  and 
Night  blue.  Members  of  the  Eosin  group  are  also  generally 
characterised  by  their  fastness  to  milling.  Most  noteworthy 
for  fastness  to  milling  is  the  whole  group  of  "  Congo  "  dyes. 
This  fastness,  however,  only  extends  to  wool ;  any  white 
cotton  fibres  in  the  fabric  milled  would  certainly  be  stained. 

Many  "direct"  dyes,  more  particularly  those  of  the 
"  acid  "  class,  have  the  defect  of  being  greatly  impoverished 
in  colour  during  milling,  even  to  the  point  of  almost  total 
extinction.  Examples  of  this  class  are  Acid  magenta,  Azo 
scarlets  and  oranges,  Indigo  carmine,  &e.  In  the  cases 
referred  to  the  colour  is  partly  or  entirely  restored  by  passing 
the  milled  piece  through  dilute  sulphuric  or  acetic  acid. 
The  reason  of  this  decolourising  actiou  is  very  evident.  The 
alkali  of  the  soap  neutralises  the  "  colour  acid "  on  the 
dyed  fibre,  and  produces  a  pale-coloured,  or  even  colourless, 
alkali  salt  of  the  colour  acid.  The  restoration  of  the  colour 
during  the  subsequent  passage  through  acid  is  due  to  the 
decomposition  of  the  colourless  alkaline  salt,  with  the 
liberation  of  the  original  highly-coloured  colour  acid. 

Some  colours,  both  such  as  are  dyed  directly,  or  even 
with  the  aid  of  mordants,  have  the  defect  of  being  entirely 
altered  in  hue  during  milling  ;  thus,  Cochineal  scarlet 
becomes  crimson,  Orchil  purple  becomes  violet,  Turmeric 
yellow  becomes  brown,  and  so  on.  Here,  again,  the  alkali 
of  the  soap  either  dissolves  or  decomposes  the  lake,  or  it 
combines  with  the  colouring  matter  to  form  a  differently 
coloured  compound. 

The  Action  of  Scouring  on  Colours. — When  wool  has 
been  dyed  in  its  loose,  unspun  condition,  it  is  dried  and 
impregnated  with  oil  to  facilitate  the  carding  and  spinning 
processes.  The  yarn  or  cloth  made  from  such  dyed  fibre 
has  therefore  to  be  submitted  to  the  operation  of  scouring, 
in  order  to  remove  the  oil  of  the  spinner.  It  consists  in 
washing  the  material  in  a  warm  solution  (50  — 00°  CI  of  soap 
or  carbonate  of  soda,  or  a  mixture  of  the  two,  until  the  oil 
is  entirely  removed.  The  stronger  alkali,  and  the  higher 
temperature  employed,  cause  the  operation  of  scouring  to  be 
even  still  more  searching  on  dyed  colours  than  that  of 
milling.      Those   colours   which    are    altered   in    hue,   de- 


colourised, or  impoverished  in  colour  by  milling  are  much 
more  altered  by  scouring.  Some — for  example,  Prussian 
blue — -are  entirely  decomposed. 

Very  susceptible  to  the  actiou  of  scouring  are  the  snl- 
phonie  acid  colours,  and,  indeed,  for  the  same  reasons  as 
arc  explained  above.  Fast  to  scouring,  as  a  rule,  are  the 
"  mordant  dyes,"  the  Eosins,  Congo  colours,  and  some  others. 

All  coloured  goods  should  be  washed  or  scoured  at  a  low 
temperature,  and  with  a  soap  which  is  as  neutral  as  possible 

Action  of  Stooing  on  Dyed  Colours. — In  some  instances 
dyed  colours  must  be  fast  to  what  is  known  as  the  operation 
of  "  stoving."  Such  is  the  case,  for  example,  with  those 
coloured  yarns  which  form  the  striped  headings  of  blankets, 
with  many  kinds  of  woollen  hosiery,  &c.  In  goods  of  this 
kind,  white  and  dyed  fibres  are  interwoven  or  even  spun 
together,  and  the  materials  are  submitted  to  a  final  bleaching 
with  sulphurous  acid,  so  that  the  white  fibres,  which  have 
become  soiled  during  the  spinning  and  weaving  operations, 
shall  ultimately  appear  in  all  their  original  purity. 

Many  "  acid  "  and  "  mordant "  dyes  withstand  this 
stoving  operation,  but  others  are  more  or  less  altered  in 
colour,  or  are  entirely  decolourised,  either  because  the 
colouring  matter  is  reduced  or  the  colour-lake  is  decom- 
posed, by  reason  of  the  acid  vapours. 

Action  of  Acids  on  Dyed  Colours. — Fastness  to  acids  is 
required  from  the  colours  on  cotton  yarn  intended  to  be 
woven  with  white  woollen  or  worsted  weft,  which  is  subse- 
quently dyed  with  acid  colours.  Further,  the  colour  of  all 
materials  intended  to  be  worn  next  the  skin  should  be  fast 
to  acids,  since  perspiration  contains  such  orgauic  acids  as 
acetic  acid,  butyric  acid,  &c,  aud  although  the  acidity  of 
perspiration  is  slight — indeed  it  is  sometimes  alkaline — still 
it  can  exercise  considerable  influence  on  dyed  colours,  in 
consequence  of  the  additional  action  of  friction  and  heat, 
and  by  its  concentration  upon  the  fibre. 

Fast  to  acids  are  many  of  the  "  mordant  "  dyes,  and  also 
those  colours  which  are  dyed  in  an  acid  bath,  provided  the 
acidity  he  not  too  great.  Basic  colours,  and  most  of  the 
"  Congo  "  colours,  are  very  sensitive  to  acids. 

The  Rubbing-off  of  Dyed  Colours. — Xo  colour  can  be 
considered  fast  if  it  have  this  defect,  and  yet,  strange  as  it 
may  appear,  Indigo,  one  of  our  fastest  dyes  in  other 
respects,  is  particularly  unfortunate  in  this  one. 

Of  defective  coal-tar  colours  in  this  respect,  Malachite 
green  and  Victoria  blue  may  be  mentioned;  indeed,  all  the 
basic  dyes  show  the  defect  more  or  less,  especially  if  they 
he  heavily  dyed.  Acid  colours  and  Congo  colours,  as  a 
rule,  are  free  from  the  defect.  On  the  other  hand,  even 
mordant  dyes  are  liable  to  rub  off  if  they  be  improperly 
applied. 

Not  unfrequently,  in  the  case  of  wool,  the  fault  is  due  to 
insufficient  scouring,  the  employment  of  hard  water,  or  from 
some  similar  cause,  the  fibre  becoming  permeated  or  coated 
with  lime-soap  or  with  grease  in  some  form  or  other,  which 
either  fixes  the  dye  on  its  surface  or  prevents  the  effectual 
penetration  of  the  mordant  or  dye  solution. — E.  B. 


Permanent    and     Fugitive    Colours   to    Light    on     Wool 
T.  Frusher.     J.  Soe.  Dyers  and  Colourists,   1891,  82—84 

The  author  has  exposed  to  light  for  a  period  of  40  days 
samples  of  a  number  of  dyed  colours,  with  the  following 
results  :  —Of  the  natural  colouring  matters,  Camwood,  the 
fastest  of  the  red  woods,  aud  Fustic,  the  fastest  of  the 
yellow  woods,  both  fade  a  little  ;  Logwood,  in  pale  shades, 
is  considerably  decolourised,  the  destruction  of  colour  not 
being  so  apparent  in  dark  shades ;  Logwood  blacks  "  finished" 
with  chrome,  turn  greener  than  unfinished  blacks  ;  vat-dyed 
Indigo  gives  the  fastest  of  all  blue  colours.  Amongst  the 
artificial  colouring  matters  tested.  Alizarin  blue  and  Anthra- 
cene brown,  in  pale  shades,  are  only  moderately  fast ; 
Gallocyanin  is  not  quite  so  fast  as  Alizarin  blue  ;  Naphtha! 
black,  Diamond  black,  Anthracite  black,  and  other  wool- 
substantive  azo-blacks  are  much  faster  to  light  than 
Logwood-black. — E.  B. 
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Metallic  Sulphites  in  Call  .1.  Mull. 
<h.  in.  Zcit.  1891,  15, 
I'miiiMii  m  binilpbite  i-  largely  used  foi  mordanting  dress- 
on  which  the  fash able  grey,  lilai    rosi  .  olive,  and 

other  light  self  colours  are  t..  be  produced.     Better  results 
mined  b)  asing  mixtures  ol   ihe  sulphites  at  two  or 

re  metals,  the  dyeing  bath  being  in  this  case  more  easily 

exhausted,  tl"-  colour  more  equally  distributed,  and  a  largi  i 
of   shades   possible.      The   following  are   suitable 
mixtures  : — 

I. 
.,  of  chromium  bisul| 
,  r>l  aluminium  bisulphite  16*  I!. 
2  litres  of  gum  tragacanth  100:  l. ■ 

13  III 

11. 
■A  chromium  bisulphite  U  B. 
of  ir..u  bisulphite  16    B. 
■i  litres  ol  pum  traf  U000. 

13  litres  of  water. 

The  goods  are  mordanted,  dried  in  the  hoi  Sue,  printed 
with  a  discharge  consisting  of — 

ric  scid. 

sustic  soda  36  B. 
sooirriui.  <.r  burnt  starch. 
1,800  cc.  of  gum  water  [Senegal). 

Kither  sodium  silicate  or  areeniate  or  cows'  dung  and 
chalk  may  be  used  for  dunging.  The  cliromium  aluminium 
mordant  gives  a  clear  fawn  (chamois)  on  dyeing  with  a 
mixtun  ;rms.  ol  Anthracene  brown  (20  per  cent  >, 

BOOgnns.  of  quercitron  extract  80  B  i, and  360  grms.  of 
Persian  berries  extracl  (80  is.);  a  reddish  bronze  with 
|,SO0  grms.  yellow  alizarin  (20  per  cent.),  1,500  grms.  of 
Anthracene  brown  (20  per  cent.),  4,000  grms.  extracl  of 

Quercitron   •         B       ind  2 gi ms.  extracl  ol   P<  rsian 

berries  (80  B.),  1  kilo,  being  used  per  100  mi  tres  of  cloth  ; 
an. I  a  bluish  rose  colour  with  20  per  cent  blue  alizatjn, 
using  500  ^rrin- .  per  100  metn  -. 

\\  uli  the  chromium  iron  mordants  a  sea-grt  en  is  obtained 
l.\  dyeing  with  Resorcinol  green  (800  grms.  pel  100  metres); 
a  lilac  with  Gallocyanin,  and  all  varieties  of  grey  and  olive 
shades  by  mixing  Resorcinol  green  with  Gallocyanin.  Some 
..i  the  shades  maybe  improved  by  the  addition  of  qui 

dyes  are  fasl  to  ligbl   and     oap,  ind  are  remarkable 
for  thi  3.  B.  A.  A. 


/        Block     a  Preparation  oj  I  ./.     H.  Gutknecht 

11,15,  919 

i  iin-  time  past,  a  produol  obtained  by  the  oxidation 

■ 1  with   potassium   bichromate,  has  been   ' 

employed    in    the   black-dyeing    of    cotton    a Is.      The 

fnllnwu  pe  for  its  preparation:  —To  a  mixture  of 

100  kilos,  ol    I-:  '  al  25    B.  and  •_'.">  kilos,  ol 

crude   glycerin,   thi  dually   add.. I.   with   constant 

stirring,   an   oxidising   solution   composed   of    B   kilos,  of 

hi   lii.lii.nn.il..  15  kilos,  ol    .In i  alum,  50  litres 

of  water,  and  IS*  6  kilos,  of  hydrochloric  acid  al  'jo  B. 
The  logwood-glycerin  mixture,  whilsl  undergoing  oxidation, 
i-  In  at.  d  i"  100  .  and  this  i.  in ).,  r.ii nr.  is  maintained  for  \ — J 
hour  uft,T  completing  the  addition  ol  the  oxidising 
ti..n.  \fur  cooling  and  allowing  to  stand  for  18  hours, 
duct,  which  should  '■■■  >m  any   sediment,  is 

i.  ad*  foi 

isc  In  cotton  dyeing, 
of   the   cotton)    of   the   abovi  in   is  dissol 

watei    at  20°,  the  material  lobe  dyed  introduced,  and  the 
temperature  ol   the   bath   raised   to    i"    in  tl 
25     80  minutes. 

To  render  it  suitable  for  printing,  the  preparation  is 
treated  with  12  percent  of  its  weight  ol  sodium  bisulphite 
.,i    i"     is.  and  allowed  to  stand  fu  lit  days.     I; 

a  good  black  when  printed  o  d  sti  ami  d. 


A  cheap  black  ink  may  be  prepared  by  diluting  the 
oxidised  logwood  preparation  (  1  part )  with  water  (10 — 15 
parts),  thickening  with  glucose,  and  neutralising  with  sodium 
carbonate  (about  ^  per  cent.). 

Glucose  maybe  used  instead  of  glycerin  iu  the  above 
recipe. — E.  B. 


Preparation  of  Catechol.    H.  Gutknecht    ('hem.  Zcit. 
1891,  15,  959. 

See  uniler  XX.,  page  849. 


'/'Ac  Tannin  Mutters  of  Algarobilla  and  Myrabolawu. 
t;.  Zolffel.    Arch'.  Pharm.  1891,  229,  128. 

Under  the  general  name  of  Algarobilla  (Algarobito, 
bo,  &c),  the  pods  of  several  species  of  Catalpinia, 
notably  those  of  Catalpinia  breoifolia  (known  also  as 
Balsatnocarpwn  brevifbtium).  are  employed  in  Chili  for 
tanning  and  dyeing.  Attempts  arc  now  being  made  to  find 
a  suitable  use  for  them  in  Kurope. 

Algarobilla    contains    two    tannin    matters,   namely,   a 

glucoside,  gallotannin,   to    the    extent   of    8 — 10    per    cent., 

and  a  tannic  acid  of  the  formula  ( ',,H1(,<  >„,.  in  comparatively 

larger  amount.     The  latter  substance  is  easily  resolved  into 

acid,  and   is    consequently   named  by  the  author 

,  llogi .tannic  acid,  it  is  identical  with  the  acid  isolated  by 
Lowe  from  divi  divi  and  my  lain. lams.  It  contains  live 
hydroxy]  groups  replaceable  l.\  acetyl  groups,  and  has  tin 
constitution  C,H,(OH  l,<  0.<  '.<  I  < ', .H. ,(<  HI)/  '(  »  HI. 

According  to  Schiff ,  the  formula  of  air-dried  ellagic  acid 
is  t',,llj  I  II  I  I,  I ',  ,11. I  >.,  being  obtained  on  drying  at  100  , 
and  i',,11,1  »e  at  180  —200  I  he  author,  on  the  other  hand, 
tinds  that  air-dried  ellagic  acid  has  the  composition 
(    dl.<  lg.2  ll.i  i,  and  thai  it  loses  9  ll.u  at  100  . 

Myrabolams  contain  the  same  tannin  principles  as 
algarobilla,  and  in  similar  ratio. 

A  small  quantity  of  gallic  acid  is  present  in  both 
lams  and  algarobilla,  and  the  former  contain,  in 
addition,  a  little  oxalic  acid. — K.  ]!. 


Bleaching  of  Cotton  by  Meant  of  Oxygenated  Water. 

M.  Prud'l nne.     Compt,  Bend  is'.U,il2,  1874— -1876. 

'I'm  addition  of  calcined  magnesia  to  oxygenated  water 
«hcn  employed  for  bleaching  cotton  has  been  recognised 
as  \cr_v  advantageous,  Its  action  Is  due  to  the  formation 
of  a  peroxide  of  the  formula  :t  Mg(GH),  +  MgO(OH),, 
which  loses  all  its  active  oxygen  at  :ui< i  c,  hut  which  is 
taple  than  peroxide  of  hydrogen  at  100  C.  This 
peroxide  has  an  alkaline  reaction,  mid  is  formed  when  metallic 
magnesium  is  dissolved  in  oxygenated  water.  The  oxides 
of  zinc  and  cadmium  behave  similarly,  the  peroxide  of  the 
former  having  the  composition  'J  Zn(  I  +  Xui  i,  i  >l  I  >  . 

In  the  bleaching  of  cotton  oxygenated  water  does  nol 

act    simple  a-    a   decolourising   agent,  l.nt    attacks    both   the 

fatty  bodies  present  and  the  cellulose,  directly.  The 
saponification  of  oils  and  fats  is  effected  in  part  by  the 
magnesia,  bul  the  oxygenated  water  has  also  a  direcl 
action,      (in    boiling    a    considerable    amount   of 

•  evolved,  doe  to  the  oxidation  ol  glycerol,  whilst 
the  neutral  fatty  bodies  are  also  acted  upon  by  acidulated 
oxygenated  water  with  the  formation  of   fatty   acids  and 

the    evolution    of    carl. on    dioxide      The    fatty  acids    them 

-elves  are  still  further  oxidised  both  by  the  magnesia  and 
by  the  oxygenated  water,  and  the  i  nun, I  is  also 

partially  converted  into  palmitic  acid.  The  fatty  bodies 
remain  in  the  fibre  as  oleatet  and  palmitatea,  See.  ,.f 
i,  and  are  eliminated  by  treatment  with  dilute 
acid  and  alkali  successively.  Cellulose  is  transformed  into 
oxycelluloae    by   oxygenated    water,   an    action   which    is 

much    aided    h\    the     pr.  sellee    of    metallic    oxides,   mid    alSO 

rccrising  the  cellulost    beforehand,  thai   is  by  adding 

can-tic  soda  to  the  Lath  used.      A  piece  of  .loth  mordanted 

with  iron,  chromium,  and  alumina  was  considerably  attacked 
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by  the  oxygenated  water  in  the  parts  covered  by  the 
mordants  in  1 — 2  hours  ;  it  is  therefore  advisable  to  place 
the  cloth,  previously  to  bleaching  it,  in  a  bath  of  dilute 
acid  so  as  to  remove  any  metallic  salts  or  oxides  that  ma}' 
he  present.  An  ammoniaeal  copper  solution  acts  upon 
cellulose  very  similarly  to  oxygenated  water,  and  when 
employed  in  dilute  solution,  so  as  not  to  disentegrate  the 
fibre,  is  found  to  act  as  a  bleaching  agent  and  to  give  rise 
to  the  formation  of  oxycellulose.  Schweitzer's  reagent 
therefore  does  really  attack  cellulose,  a  fact  which  is 
contrary  to  the  generally  accepted  view  of  its  action. 

— C.  A.  K. 


PATENTS. 


Process  and  Appliances  for  Washing,  Bleaching,  nnd 
Dyeing  Fibrous  Materials.  O.  Hoffmann,  Neugers- 
dorf,  Germany.  Eng.  Pat.  14,839,  September  19, 
1890.     \\d. 

In  the  washing,  dyeing,  and  bleaching  of  fibrous  materials  the 
patentee  ensures  perfect  penetration  of  the  liquors  used  by 
enclosing  the  material  in  a  vessel,  which  is  subjected  to 
"  movements  and  shocks  or  concussion  in  the  manner  of 
the  head  of  a  hammer."  To  protect  the  vessel  from  injury 
there  are  provided  "layers  of  caoutchouc,  wood,  springs,  or 
equivalent  substance  or  device."  A  special  form  of  centri- 
fugal machine  by  which  the  above  object  is  attained,  is 
also  claimed.  The  mechanical  details  are  explained  in  the 
original  specification  with  the  aid  of  drawings. — E.  P>. 


Process  for  Dyeing  Textile  Materials  of  all  Kinds  in  the 
Hyposulphite  Vat.  C.  D.  Abel,  London.  From  M.  M. 
Rotten,  Berlin,  Germany.  Eng.  Pat.  17,326,  October  29, 
1890.     6d. 

Three  claims  are  made  :  First,  the  employment  of  a  bath 
of  hydrogen  dioxide  for  oxidising  the  indigo-white  absorbed 
by  textile  fibres  in  the  process  of  dyeiug  of  the  same  with 
indigo,  the  materials  beiug  passed  directly  from  the  indigo- 
vat  into  the  hydrogen  dioxide  bath  ;  second,  the  addition 
of  ammonia  to  the  hydrogen  dioxide  bath  "  for  the  purpose 
of  maintaining  the  indigo-white  in  a  uniform  solution 
suitable  for  oxidation,  for  the  production  of  light  tints ;  " 
and,  third,  the  addition,  at  intervals,  of  acid  sodium  hypo- 
sulphite (crude)  to  the  dye-vat,  when  in  use,  to  remove 
excess  of  alkali  therefrom. — E.  B. 


Improvements  in  the  Method  of  and  Apparatus  fir  the 
Production  of  Plates  for  Colour  Printing.  J.  Midland, 
Paris,  France.     Eng.  Pat.  17,382,  October  30,  1890.     Sd. 

By  means  of  this  invention,  which  is  described  in  the 
original  specification  with  the  aid  of  drawings,  the  position 
of  each  one  of  a  number  of  printing  plates,  inserted  in 
curved  letter-press  printing  plates  for  the  purpose  of  print- 
ing illustrations  in  several  colours,  is  exactly  indicated  on 
the  cylinder  of  the  printing  machine,  thus  enabling  a  perfect 
register  to  be  at  once  obtained. — E.  B. 


Improvements  in  Machines  for  Dyeing  Skeins  or  Hanks. 
P.  J.  Grandsire  fils,  Paris,  France.  Eng.  Pat.  19,158, 
November  25,  1890.     Sd. 

The  machine  appears  to  be  substantially  the  same  as  that 
patented  by  La  Societe  Grandsire  et  Fils  (Eng.  Pat.  15,881 
of  1889;  this  Journal,  1890,  174),  an  arrangement  being, 
however,  now  added  by  means  of  which,  when  the  machine- 
is  working,  the  hanks  are  alternately  lifted  out  of,  and 
lowered  into  the  dye-vat,  in  addition  to  their  being  moved 
horizontally  round  the  vat  and  vertically  on  the  reels,  as 
described  in  the  specification  referred  to. — E.  B. 


Improvements  in  the  Production  of  Black  Azo-Colours 
upon  Fibres.  B.  Willcox,  London.  From  the  "  Farben- 
fabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  9636,  June  6,  1891.     6rf. 

The  p-amidonaphtholsulphonic  acid,  whose  employment 
for  the  production  on  the  fibre  of  black  azo-colours  has  been 
claimed  by  the  present  patentee  (Eng.  Pat.  8530  of  1890; 
this  Journal,  1891,  697),  can  be  advantageously  replaced 
for  the  same  purpose  by  the  amidonaphtholdisulphonic  acid 
(Eng.  Pat.  13,443  of  1890)  obtained  from  naphthalene-til- 
sulphonie  acid  (Ger.  Pat.  38,281).  Satisfactory  results  are 
obtained  with  the  dyes  formed  (1)  by  combination  of 
two  mols.  of  this  acid  with  one  mol.  of  the  tetrazo  derivatives 
of  benzidine,  o-tolidine,  p-diamidophenyl-o-tolyl,  p  diamido- 
alkoxydi  phenyl,  p-diamidoalkoxyphenyltolyl,  diamido-o- 
diphenol  ether,  diamidodiphcnoxylacetic  acid,  />-diamido- 
stilbene,  diamidofluorene,  or  ora3'-diamidonaphthalene  ;  or 
(2)  by  combination  with  the  preceding  tetrazo  derivatives 
of  one  mol.  of  the  above-mentioned  aeid  and  one  mol.  of 
another  "  dyestuff  component ;  "  or  (3)  by  combination  with 
these  tetrazo  derivatives  of  one  oi  two  mols.  of  a-naphthvl- 
amine  or  a-amidonaphthol  ether,  diazotisation  of  the  resultant 
dyestuffs,  and  further  combination  with  two  mols.  of 
amidonaphtholdisulphonic  acid,  or  with  one  mol.  of  the 
same  and  one  of  another  "dyestuff  component."  The 
following  is  an  example  of  the  application  of  this  invention  : 
About  10  kilos,  of  cotton  are  dyed  (blue)  with  0'6  kilo,  of 
the  colouring  matter  obtained  from  tetrazodiphenyl  and 
amidonaphtholdisulphonic  acid  (2  mols.),  then  rinsed  ami 
passed  into  a  cold  solution  of  02  kilo,  of  sodium  nitrite  in 
200  litres  of  water,  acidulated  with  0-6  kilo,  of  hydrochloric 
acid  at  20°  B.  After  being  rinsed  again,  the  cotton  is  intro- 
duced into  a  solution  of  0-5  kilo,  of  sodium  8-naphtholate. 
A  black  is  thus  obtained,  which  is  very  fast  to  washing. 
When,  instead  of  the  dye  obtained  from  tetrazodiphenyl 
and  amidonaphtholdisulphonic  acid,  the  above-mentioned 
analogous  dyes  are  employed,  or  when,  in  place  of 
0-naphthol,  other  "  dyestuff  components  "  are  used,  violet- 
black,  brown-black,  blue-black,  and  green-black  shades 
are  obtained. — E.  B. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Artificial  Periclase  ;  a  By-Product  of  the  Magnesium 
Chloride  Industry.  B.  Otto  and  J.  H.  Kloos.  Ber. 
1891,  24,  1480—  14S2. 

Pkkici.ase  is  a  crystalline  variety  of  magnesia,  in  which  the 
magnesia  is  partially  replaced  by  ferrous  oxide.  It  occurs 
naturally  in  the  limestone  found  at  Monte  Somma, 
Vesuvius,  and  forms  greenish,  greasy  crystals,  which  in 
hardness  are  about  equal  to  felspar.  The  authors  have 
discovered  crystals  resembling  periclase  in  a  furnace 
employed  for  the  manufacture  of  chlorine  and  hydrochloric 
acid  from  magnesium oxychloride,  which  was  being  repaired. 
Large  accumulations  of  heavy  magnesia  were  removed  from 
parts  of  the  furnace  usually  inaccessible,  and  the  artificial 
periclase  was  found  on  the  interior  surface  of  a  number  of 
cavities  existing  in  this  magnesia.  The  crystals  were 
octahedral  in  shape,  and  varied  in  size,  the  largest  having 
edges  4  mm.  in  length.  They  exhibited  a  brilliant  diamond- 
like lustre,  and  showed  signs  of  scalariform  growth.  The 
smaller  crystals  were  colourless,  but  the  larger  ones  had  a 
yellowish  tint.  Their  specific  gravity  was  found  to  be 
3-555 — 3-571,  and  hardness  between  that  of  felspar  and 
quartz.   The  crystals  gave  the  following  results  on  analysis: 
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tnce  of  Ammonium  Chloridt  in  Stassfurl  Potassium 
Salts.    T.  Ncimkc.     Chem   Zeit.  1891, 15,  915. 
I  hi     .intli..r    has   round   as    much     as   0-8    per   cent,   of 
ammonium  chloride  in   commercial  carnallite,    The 
potash  -all-  uid  the  salts  and  li.|u..r-  obtained  in  the  m  at- 
iii.  nt  of  cruel.-  carnallite  contain  appreciable  quantities  of 
ammonia.     Kieserite,  however,  and  the  calcined  potassium 
chloride  do  do(  contain  a  trace. 
These  ammoniacal  compound*  are  probably  derived 

ious  organic  matter  present  during  the  deposition  of 
■  ,-h  beds,  an. I  converted  into  ammonium  chloride  by 
-mm  chloridi      S   B.  A.  A. 


ted  by  Alkaline  Bases  mi  the  Solubility 
kaline  Salts.     M.  Bagel.     Compt.  Bend.  1891, 112, 
0—1132. 

ol  a  -.n.  -  oi  experiments  on  the  solubility 
ills  of  ili.- alkali- in  presence  ol  acids,  bases,  or  other 
salts,  the  authoi  baa  determined  the  solobilit 
chloride  in  pre*,  nee  of  sodium  hydroxide,  aad  the  following 
table  contains  the  results,  the  figures  of  the  iir-t  three 
.oliimii-  representing  molecules  in  a  saturated  solution  at  0  . 
The  specific  gravity  is  at  the  temperature  of  the  laboratory. 


Sum  T..UI. 


Sp.  Br. 


im  hydroxide  precipitates  sodium  nitrate  in  a  similar 

manner  Iron  ited   solution,  and  potash  acts  also 

similarly  on   saturated  solutions  of  the  chloride,  bromide, 

iodide,  and  nitrate  "t  potassium. 

Ammonia,  however,  acts  differently,  and  does   nnl   pre 

mim  chloride  fr.ua    ii-  solution.     This  the 

author  refers  t"  the  formatioi  sail  ol    • lonia 

aad  ammooium  chloride. — J.  \V.  I.. 


On   the   Persulphate*.      Berlhelot     Compt    ttend 

112,  11-1-11- 

Owrwn  to  the  rcocnt  publication  <.f  researches  In  Tranbe 
on  the  same  subject,  the  author  gives  an  instalment 
result*.     A  solution  containing  a  mixture  of  sulpbui 
pcrsulphuric  acids,  as  obtained  bj  electrolysis,  is  earcfiilh 
-■'I''1  baryta  or  potash,  and  the  solution  will  then 
luantity  of  a  neutral  persulphate,  which 
Ij   "ii   heating.     The  solution 
-I  under  .  -.- 
ih.    dissolved    |iernulphntc   breaking   up  according    to  the 

:   :      ■    I  SO,K  II 

Ii  baryta  i>  used  foi  ni  tl,    solution  containing 

lulpbate,  S,(  I  II.,. .  an  I.,  ftlti  r.  .1  from  tin-  precipitated 
barium   sulphate,  ami   it  -  ,,„  , .,,,  |„.   ,,„,,,.  slh„. 

1  '1.1.11,1111.. I      li  i mi  -  i  ,,„  boiling  in 

-inn. >i>   often 
o  that   tl,,-  active  oxi 
determined  bj  titration  with  ferrous  sulphate  oi  potassium 
iodide,   will   often   exceed   thai    required   by    tin-   formula 
s  ,o,  1 1      i .  1 1 .  r. 


PATENTS. 

1  fm-   Utilising  tin-  Silicic  Fluoride  obtained  hy  the 

Treatment  of  Certain  Phosphates  with  Sulphuric  Arid. 
E.  Bichtera,  Saaran,  Germany.  Bag.  Pat.  15,394,  Sep- 
tember 89,  1890.     (••!. 

Ii  i-  proposed  to  condense  the  escaping  gases  resulting  from 
ili,  treatment  of  certain  phosphates  with  sulphuric  acid  in 
wooden  or  stoneware  receivers,  with  or  without  the  admission 
i.i  steam  or  water  ( the  object  of  the  water  being  the  decompo- 
sition of  any  silicon  fluoride),  whereby  Buosilicic  acid  ami 
silicic  acid  arc  formed,  t  hi  treatment  with  water  lluosilicic 
a.-id  dissolves,  ami  the  solution  (preferably  of  a  strength 
of  15 — 20  per  cent,  bj  volume)  is  treated  with  aluminium 
hydrate  and  can-tic  alkalis  ■  tin-  product  i>  a  double  fluoride 
of  the  alkali  and  aluminium  (artificial  cryolite)  mixed  with 
silicic  acid.  Pare  cryolite  may  In-  obtained  when  using  a 
weak  solution  of  an  alkaline  alnininatc  and  alkaline 
call'. mate,  ill  which  silicic  acid  is  soluble.  —  II-  A. 


Improvements  in  (In  Manufacture  <•/  Chlorate  of  Soda. 
1).  Gamble,  St.  Helens.  From  A.  it.  Peehiney,  Salindres, 
I  ranee.     Bag,  Tat.  16,460,  October  16,  1890.     id. 

Wkuiun's  process  (Bag.  Pat.  424  of  1881)  for  manu- 
facturing sodium  chlorate  i  sec  also  this  Journal,  1882,40 
— tl)  consists  iii  treating  milk  of  lime  with  chlorine,  and 
posing  the  calcium  chlorate  -"  formed  with  sodium 
sulphate.  It  i-  proposed  to  unite  the  two  operations  in  one 
by  treating  with  chlorine  a  mixture  of  equivalent  quantities 
of  milk  of  lime  and,  preferably  solul,  sodium  sulphate. 
The  liquor  -H  obtained  has  the  advantage  of  being  more 
concentrated  than  that  obtained  in  the  usual  way.— fiL  A. 


Method  •'/  Utilising  tin  ■■  Weldon  "  Plant  fur  the  Manu- 
facture  "l'  Precipitated  Phosphates.  P.  de  Wilde, 
Brussels.  '  Bag.  Pat  11,965,  duly  14,  1891.    4<l. 

Tin  still-  ami  neutralising  wells  maybe  used  for  dissolving 
phosphatic  rock  in  hydrochloric  mid.  The  acid  solution  is 
then  pumped  into  the  top  settlers,  th,-  clear  liquor  run  into 
ih.  oxidiser,  and  a  current  of  air  blown  in.  t>>  effect  an 
intimate  mixture  with  tin-  milk  of  lime,  which  is  shunt 
i\  added,  The  ma--  is  then  run  into  the  mud-settlers 
ami,  after  undergoing  a  series  of   washing  operations,  is 

Blter-pressod  and  dried. 

'I'll,-    settlers    and   oxidisers    are    lined   with    lead.      "The 

pump  and  its  pipes  should  al-o   l.c  constructed  of  acid- 
resisting  mati  i  iaL"     H.   \. 


X.-METALLURGY. 

On  Nickel  Carbon  Oxide  and  its  Application  in  Arts  and 
Manufactures.  Ludwig  Blond,  F.B.S.  British  Associa- 
tion, Annual  Meeting,  Section  B.,  1891. 

Tin    fact  that  under  ordinary  circumstances  nickel  alum-  is 

JOted  "ii    when    a    mixture    of   this    metal    with    any    other 

metallic  or  mineral  substances  i-  treated  bj  carbonic  oxide 
gas,  Id  tin-  author  to  institute  experiments  to  ascertain 
whether  it  would  not  he  possible  by  means  of  carbonic 
oxide  t"  extract  nickel  direct  from  it-  ores,  am 
metallurgical  products  a-  nickel  Bpeiss  and  nickel  matte. 
A-  the  nickel  i-  volatilised  at  the  ordinary  temperature  in 
ih.  form  of  a  vapour  flisnnminatnd  through  other  gaa 
which  it  can  1.,  deposited  without  tirst  condensing  the  nickel 
compound,  by  timpli  heating  these  gases  to  the  moderate 
i  ii.  ,ii  god  ('..  a-  it  is  thus  obtained  in  the  form  "i 
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bright  coherent  masses  of  great  purity,  as  the  carbonic 
oxide  used  is  completely  liberated  and  can  be  employed 
over  and  aver  again,  and  as  small  quantities  of  the  poisonous 
nickel  compound  which  may  escape  decomposition  would 
thus  never  leave  the  closed  apparatus  in  which  the  process 
would  be  carried  out,  it  seemed  probable  that  such  a  process 
might  be  capable  of  industrial  application,  and  might  prove 
more  economical  than  the  very  complicated  operations 
metallurgists  have  now  to  resort  to  to  produce  tolerably  pure 
nickel. 

Experiments  carried  out  in  conjunction  with  Langer,  with 
a  great  variety  of  nickel  ores  from  all  parts  of  the  world, 
containing  from  4  to  40  per  cent,  of  nickel,  as  well  as  a 
number  of  samples  of  nickel  speiss  and  nickel  matte,  have 
proved  that  as  long  as  the  nickel  is  combined  with  arsenic  or 
sulphur  the  process  is  entirely  successful  on  a  laboratory- 
scale.  In  the  majority  of  cases  the  author  was  able  to 
extract  the  nickel  almost  completely  in  three  or  four  days. 
Such  ores  or  matte  or  speiss  have  in  the  first  instance  to  be 
calcined,  so  as  to  convert  the  nickel  completely  into  oxide. 
The  mass  is  then  reduced  in  a  current  of  hydrogenous  gases, 
in  practice  water-gas  at  a  temperature  of  450°  C.  It  is 
cooled  down  to  ordinary  temperature  and  treated  with 
carbonic  oxide  in  a  suitable  apparatus.  For  this  purpose 
any  good  apparatus  for  treating  solids  by  gases,  of  which  a 
great  number  are  in  common  use,  will  answer.  Methodical 
apparatus  moving  the  reduced  ore  in  opposite  directions  to 
the  current  of  carbonic  oxide,  at  the  same  time  exposing 
fresh  surfaces,  facilitate  the  operation.  After  a  certain 
time  the  action  of  the  carbonic  oxide  upon  the  nickel 
becomes  sluggish.  The  mass  is  then  heated  to  about  350°  C. 
in  a  current  of  carbonic  oxide,  which  regenerates  the 
activity  of  the  nickel.  This  may  be  done  in  the  same 
apparatus,  but  it  is  preferable  to  use  a  separate  apparatus 
connected  with  the  first,  and  from  which  it  is  returned  to 
the  first  by  mechanical  means,  so  that  each  apparatus  can 
be  kept  at  the  same  temperature.  The  carbonic  oxide  gas 
can  be  employed  dilute,  as  it  is  obtained  from  gas  pro- 
ducers ;  but  since  it  is  continuously  recovered,  a  purer  gas 
such  as  can  be  cheaply  prepared  by  passing  carbonic  acid 
through  incandescent  coke  is  more  advantageous,  as  it 
extracts  the  nickel  more  quickly  and  requires  smaller 
apparatus.  The  gas  charged  witli  the  nickel  compound 
leaving  the  apparatus  is  passed  through  tubes  or  chambers 
heate'd  to  about  200°  C,  in  which  the  nickel  is  deposited. 
The  gas  leaving  these  tubes  is  returned  to  the  first  apparatus, 
aud  circulates  continuously.  From  time  to  time  the  nickel 
is  removed  from  the  tubes  in  which  it  has  been  deposited. 
To  facilitate  this  operation  thin  nickel  sheets  bent  to  fit  the 
tubes,  are  inserted,  on  which  the  nickel  deposits,  and  which 
are  easily  taken  out.  The  metal  so  obtained  is  almost 
chemically  pure  ;  only  very  rarely  in  the  case  of  certain  ores 
it  is  slightly  contaminated  with  iron.  Its  density  is  equal  to 
that  of  ordinary  sheet  nickel.  Its  mechanical  properties 
still  await  investigation.  As  the  nickel  is  deposited  in  per- 
fectly coherent  films  upon  heated  surfaces  exposed  to  the 
gas  containing  the  nickel  carbon  oxide,  it  was  found  possible 
to  produce  direct  from  such  gas  articles  of  solid  nickel  or 
goods  plated  with  nickel  resembling  in  every  way  those 
obtained  by  galvanic  deposition  of  metals,  and  reproducing 
with  the  same  exactitude  and  fineness  any  design  upon  such 
articles.  This  result  can  also  be  obtained  by  immersing 
heated  articles  in  a  solution  of  nickel  carbon  oxide  in  such 
solvents  as  benzole,  petroleum,  tar  oils,  &c,  or  by  applying 
such  solution  to  the  heated  articles  with  a  brush  or  other- 
wise. These  processes  open  up  a  wide  perspective  of  useful 
application,  considering  the  many  valuable  properties  of 
nickel,  especially  its  power  of  resisting  atmospheric  and 
other  chemical  influences.  (See  also  this  Journal,  1891,644, 
and  1890,  808—809.     See  following  abstract.) 


Compounds    of     the    Metals     with     Carbon     Monoxide. 
V.  Wartha.     Chem.  Zeit.  1891, 15,  915. 

The  author  has  repeated  some  of  the  work  of  llond,  Langer, 
and  Quincke  (this  Journal,  1890,  808;  1891,  644;  also 
previous  abstract)  on  the  compound  of  nickel  with  carbon 
monoxide,  using  however  some  impure  ferriferous  nickel 


oxide  as  the  source  of  the  metal.  Under  these  circum- 
stances the  condensed  nickel  compound  has  always  a  yellow 
tinge,  and  contains  iron,  as  do  also  the  nickel  films  obtained 
by  heating  the  conducting  tube.  The  liquid  after  standing 
for  a  few  hours,  even  in  a  sealed  tube,  deposits  a  brown 
compound  containing  iron,  which  often  explodes  with  great 
violence  when  the  liquid  is  poured  off,  the  sides  of  the 
tube  being  simultaneously  covered  with  a  film  of  nickel. 
An  apple-green  precipitate  containing  nickel  is  occasionally 
deposited,  together  with  the  brown  iron  compound,  and 
adheres  strongly  to  the  sides  of  the  tube.  The  vapour  of 
the  liquid  compound  exploded  upon  one  occasion  very 
violently,  either  owing  to  the  presence  of  a  particle  of 
the  iron  compound  or  to  its  own  explosive  properties. 

— S.  I!.  A.  A. 


Antimony  Mining  in  Portugal.  J.  H.  Vogel.  Zeits.  f. 
angew.  Chem.  1891,  H,  326—328. 
Deposits  of  antimony  are  met  with  in  all  parts  of 
Portugal.  The  chief  of  these  occur  in  the  northern  part  of 
the  country.  Besides  the  mines  of  B>-aganza,  those  that 
lie  in  the  district  around  Oporto  are  the  most  notable. 
Northwards  from  the  Uouro,  within  an  area  of  10  kilometres 
wide  aud  60  kilometres  long,  through  which  flow  the  Sousa 
and  the  Ferreira,  tributaries  of  the  Douro,  lie  immense 
deposits  of  antimony  and  lead  ores,  together  with  tin  aud 
wolfram  ores.  The  district  is  also  rich  in  brown  coal. 
The  ores  of  antimony  in  these  deposits  are  nearly  all  rich 
in  gold  and  silver.  The  mines  are  mostly  worked  with 
Portuguese  and  English  capital,  under  German  engineers. 
The  gold  sometimes  occurs  iu  particles  the  size  of  linseed 
in  the  ore,  as  in  the  mines  of  Kibeiro  da  Serra  and 
Fontinha.  The  ore,  which  is  almost  all  sulphide  of 
antimony,  is  washed  and  separated  into  four  qualities. 
The  first  three  products  are  shipped  to  England,  where  the 
ores  are  smelted,  scarcely  any  of  the  minerals  of  Portugal 
being  smelted  in  Portugal.  Samples  of  these  three 
qualities  analysed  by  the  author  gave  —  1st  product, 
65  per  cent,  antimony  sulphide;  2nd  product,  54'5  per 
cent. ;  and  third  product,  49  per  cent.  The  fourth  quality 
contains  between  30  and  45  per  cent,  of  sulphide,  aud  will 
not  bear  the  cost  of  exportation.  English  buyers  declare 
that  they  cannot  profitably  extract  the  gold  and  silver  as 
well  as  the  antimony,  and  the  ore  is  valued  only  upon  its 
yield  of  antimony.  The  author  is  not  in  a  position  to  give 
the  maximum  contents  of  gold  and  silver  found  in  Portuguese 
antimony  ores,  but  the  three  samples  above  meutioned,  were 
said  to  be  especially  poor  in  gold  aud  silver.  They  yielded 
on  assaying  as  follows  per  ton  (metrical)  of  ore  : — 2nd  pro- 
duct, 15  grins,  of  silver  and  5  grms.  of  gold;  3rd  product, 
30  grms.  of  silver  and  16  grms.  of  gold.  These  amounts  of 
silver  and  gold  may  be  considered  as  minimum  quantities,  for 
the  ores  of  this  class.  An  attempt  was  made  by  an  English 
company  at  Lixa,  near  Oporto,  in  1889,  to  extract  the 
antimony  electrolytically,  and  at  the  same  time  recover  the 
gold  and  silver,  but  the  work  was  abandoned  as  being  too 
costly.  A  practical  method  of  recovering  these  three 
metals  has  yet  to  be  discovered.  Another  question  to  be 
solved  is  the  utilisation  of  the  fourth  product,  containing 
between  30  aud  45  per  cent,  of  antimony  sulphide,  and  the 
solution  can  only  be  arrived  at  by  smelting  the  material  on 
the  spot.  Unsuccessful  attempts  have  been  made  in  the 
neighbourhood  of  Coimbra  to  smelt  the  ores.  The  author 
states  that  he  has  succeeded  in  treating  these  poorer 
products  so  as  to  obtain  nearly  their  whole  contents  of 
antimony,  aud  also  that  he  has  devised  another  method  by 
which  the  antimony  is  recovered  as  oxide,  and  by  which  the 
sulphur  is  made  available. 

The  deposits  of  antimony  ore  next  iu  importance  occur 
near  Coimbra,  and  in  this  district  the  rarer  oxide  of 
antimony  is  found  in  ores  containing  as  much  as  70  per 
cent. 

In  the  south  and  south-east  of  Portugal,  in  the  province 
of  Alemtejo,  considerable  deposits  of  antimony  are  fouud 
which  some  25  years  ago  were  worked  very  profitably. 

— H.  S.  P. 
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i  i  for  Obtaining  a   New   Metallic  Alloy.     T.  Held, 

Menden,    Germany.       Eng,     Pat.    l:(,413,    August    26, 
id. 

As  alloy  resembling  gold  in  appearance  is  produced  by 
adding  r.  per  cent,  by  weight  of  antimony  to  molten  copper. 
When  the  metals  nave  become  alloyed  with  each  other, 
40  gnns.  of  "  ashes  <»r  ilu - 1  from  charcoal  "  and  2."»  grins,  of 
calcspar  :ir.-  added  to  the  melting-pot  for  every  kilo,  of 
alloy.  The  alloj  produced  as  described  can  be  rolled, 
ind  soldered  :  it  has  the  appearance  of  gold  when 
polished  insiderably  tougher  and  harder,     Accord 

i 1 1 ur  t  •  >  the  pal  oay  be  exposed  to  the  art  inn  of  ncid 

or  ammoniacal    fames   for  n  long  time  without  losing  its 
brilliancy.— S.  B.  A.  A. 


Improvement*  in  tht  Treatment  and  "Reduction  of  Metallic 
Or<  '         ounds  and  thi    Recovery  of  Metals  and 

Products  therefrom,  A  .1.  Campion,  Margate,  and 
J.  E.  Tenison-Woods,  London.  Eng.  Pat  15,806, 
Octobei  6,  1890.     64. 

A tDtNG  to  this  invention,  metallic  oxides,  chlorides, &c, 

duced  by  hydrogen  l.ms,  and  sulphides  by  bui 
lit  with  steam  and  bydrocarbon  gas.     The  necessary 
hydrogen  is  obtained  by  passing  superheated  steam  through 
in  a  closed  vessel,  the  iron  when  folly  o: 
juently  reduced  to  the  metallic  state  for  use  ovei 
again  by  pat  rent  of  hydrocarbon  gas  over  it.     For 

the  reduction  of  the  oxides,  Stc,  of  the  metals  crucibles  are 
bly  used  Bhaped  like  ordinary  glass-pots,  and  made 
of  fireclay  or  plumbago  in  the  case  of  antimony,  barium, 
Btrontium,  bismuth,  cadmium,  cobalt,  copper,  nickel,  and 
'  of  the  platinum  group,  of  powdered  emery  and 

■  ■■•iiia  foi  the  red  '    of  aluminium, 

chromium,   n  molybdenum,    titanium,   tungsten, 

vanadium,  &c,  and  of  the  respective  oxides  agglutinated  in 

some  instanci  -  by  the  additi f  gelatinous  alumina  in  the 

i    compounds   of  magnesium,    iron,   tin.   and    sine. 

I.,  ad.   thallium,   and    the    alkali    metals    arc    Ted I    in 

brasqned  iron  crucibles;  boron  and  silicon  in  crucibles  of 

math   pnre  silica. 

Sulphides  of  iron,  copper,  and  lead  presei gether  in 

iron  py  eated   with   Buperheated  -team  in  a 

closed  vessel,  a  cm  gas  being  passed  through  the 

molten  mass  ui.nl  il  is  in  i    imm   Bulphur,  and  the  resulting 

i   firsl  with  the  quantity    of  hydrocarbon   gas 

i   eduo    '!■■   li  ltd  and  copper  only,  the  heat  being 

m  d  at  about   ■_'. I    :   the  temperature  i-  then 

Fi  rric  oxidi    >•  duced  at  a  temperature  of 
00°   1       ' " li-  ■    sulphides    are   treated    in    an 

S    1!.    \    A. 


Improvement!  in  the  Manufacture  of  Steel  and  Im/ot  Iron. 

Brii    ley    Mil!       Eng.    I'at.     16,34  I 
id. 

I  rbnriscs  iogol  iron  by   strewing  charcoal 

on  the  bottom  .,i  ii„-  India,  running  the  metal  in  directly 
fr.u..  the  converter,  and   aul  idding  a  little  more 

than  the  usual  proportii f  fi  \1  ,,„t  ;,  n,  ,,f 

lal  I.,   produce  a  bigl 

ipnble  of  standii  itrain  of  from  86  to  34 

-    I.    \    \ 


/ 
the  Extraction  of  Gold  and  Silver  from   their  " 
the     Amalgamation     /'•■  J      u   i;  .      gydi 

■  lober  jii,  1890.     n</. 

A tDisa  in  this  invention,  gold  or  silver  on  -  are  orushi  d 

i  a  ise  and  chargi  d  into  :i  trough  c  interning 
i  and  fitted  with  ongitudinally-corrugatcd 

whioh   bui  ■    ■  irrj    the   ore  down   ii 


mercury  and  finally  pass  it  on  to  the  discharge  end  of  the 
trough.  A  rake  is  placed  before  this  end.  and  serves  to 
open  up  the  tailings  before  discharge,  allowing  any 
entangled  mercury  to  separate.  The  bed  of  the  trough  is 
depressed  under  the  centre  of  each  roller,  and  suitable 
mercury  traps,  &c,  are  adjusted  in  convenient  positions. 

— S.  11.  A.  A. 


Improvements    in    and    Means    or    Apparatus    for    the 
Extraction  of  Metals  from    Metallic    Ores   or    Matters 

containing  Metals.     X.  Lebedeff,  St.  Petersburg,  Russia. 
Kn^.  Pat.  17,935,  November  7,  1890.     s</. 

According   to  this   invention,   metallic   oxides  melted  or 
fluxed  in  a  vessel  with  porous  walls  are  reduced  by  the 

action  of  ga8e8   which  arc  allowed    to  diffuse  through    the 
walls  of  the  vessel.      It  is  essentia]  that  the  mixture  of  ore, 

tlu\,  &c,  be  reduced  to  a  state  of  perfect  fluidity  before 
treatment.  The  process  may  be  conducted  either  in  plum- 
bago crucibles  or  in  a  reverberator)-  furnace  the  hearth  of 
which  is  formed  of  thin  slabs  of  plumbago  or  other 
material,  below  which  the  reducing  gases  can  circulate.  It 
is  alleged  that  aluminium  may  in  this  way  be  reduced  from 
a  solution  of  the  oxide  iu  calcium  fluoride. — S.  li.  A.  A. 


Improvements    in    Extracting   Iran   ami   Steel  or  othew 

Metals    from    Ores    or    other    Metalliferous    Materials. 

X.   Lebedeff,    St.    Petersburg,  Russia.     Eng.  I'at.  '.ilfi, 
January  19,  1891.     6d. 

Ik<'\  or  Other  ore  is  mixed  with  limestone  or  dolomite  in 
the  proportions  required  by  the  equations  — 

2  BO  +  nSiOj  *  Cat  0,4-C      (8  BO,  CaO)n8iO,  f  800 
2  B  +  CaO.nSiO,  +  2  0O„ 

placed  preferably  on  the  hearth  of  a  basic-lined  opi  u-hearth 
furnace,  and  when  the  mixture  commences  to  melt  a  thin 
layer  of  pulverised  coke,  anthracite,  &c.  is  placed  on  the 
surface  of  the  mixture.  Under  these  circumstances  it  is 
slated  that  the  carbon  reduces  the  carbonic  anhydride 
given  olT  by  the  decomposing  limestone  into  carbonic  oxide, 

which    in  turn    reduces  the  ore.      The  reduci  i SI  also  he 

effected  by  melting  the  ore  on  a  bed  composed  of  a  mixture 
of  limestone  and  carbon. — 8.  H.  A.  A. 


Improvements  in  the  Methods  of  Treating  Blue  Billy  or 
Purple  Iron  (ire.  Iron  Sanit,  ami  Similar  Substances 
for  the  Purpose  of  Preparing  them  for  the  Reducing 
Furnace.  .1.  Bowring,  Tilbury.  Eng.  I'at.  11,088, 
June  80,  1891.     id. 

Fob  purposes  of  reduction  "Blue  Billy"or  finely  divided 
iron  ore  is  well  mixed  with  an  equal  weight  of  powdered  rich 
coking  coal, or  with  two  parts  of  refractory  coal,  wetted 
with  water,  tar  being  added  iii  a  proportion  determined  by 
experiment,  and  the  mixture  coked.  A  hard  coherent  mass 
is  said  to  be  obtained  tit  for  treatment  in  the  blast  furnace. 

— S.  11.  A.  A. 


.4h  Improved  Converter  fur  the  Manufacture  of  Iron  and 
Steel.  .1.  Wilmotte,  Chinee,  Belgium.  Eng.  i'at.  12,165, 
Julj  17.  1891.     !■</. 

Tills  apparatus  consists  of  all  ordinary  casting  ladle  into 
which  may  be  lowered  to  various  depths  a  lire  proof  bloat 
pierced  by  inclined  pipes  located  in    a  circle    and  coiiiinuni- 

cating  with  an  air  reservoir  surmounting  the  block.  This 
reservoir  is  connected  with  an  adjustable  slide  pipe  ati  tohed 
to  the  blowing  apparatus.  Air  can  thus  he  blown  into  the 
-t.e]  from  above,  and  il  i-  possible  to  treat  small  quantities  at 
metal  in  the  ladle  In  suitably  adjusting  the  block. 

— s.  li.  A.  A. 
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Improvements  in  the  Manufacture  of  Galvanised  Iron. 
J.  W.  Richards,  Philadelphia,  U.S.A.  Eug.  Pat.  12,405, 
July  21,  1891.     id. 

The  inventor  finds  that  the  presence  of  small  quantities  of 
aluminium  in  the  galvanising  hath  leads  to  the  deposition  of 
a  highly  crystalline  as  well  as  a  permanently  brilliant  and 
adhesive  coating  of  zinc.  The  aluminium  is  best  added  to 
the  bath  in  the  form  of  a  zinc  alloy  containing  two  per 
cent,  of  aluminium,  4  oz.  of  this  alloy  being  added  to  the 
galvanising  bath  for  every  ton  of  zine. — S.  B.  A.  A. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improvements  in  Electrical  Storage  Batteries.  E.  Frank- 
land,  Reigate  Hill.  Eng.  Pat.  4303,  September  9,  1882. 
(Second  Edition.)     Gd. 

This  patent  relates  to  methods  of  hardening  the  lead  oxide 
used  ia  pasting  the  plates  of  storage  cells.  This  result  is 
brought  about  by  the  use  of  some  acid,  generally  sulphuric, 
which  is  capable  of  forming  an  insoluble  or  sparingly  soluble 
salt  with  the  oxide.  In  one  method  described  the  oxide  is 
mixed  with  water  and  spread  over  the  plate,  and  after 
drying  is  hardened  by  repeated  moistenings  with  dilute 
sulphuric  acid.  In  a  second  method  the  acids  and  oxides 
are  mixed  at  once  to  form  the  paste.  In  a  third  method  the 
oxide,  mixed  with  sulphuric  acid,  is  cast  round  a  conductor 
in  a  suitable  mould.  In  a  fourth  method  the  metal  supports 
are  coated  with  oxide  by  repeated  dipping  into  the  oxide- 
acid  paste.  In  a  fifth  method  solid  plates  are  formed  by 
casting  the  oxide-acid  paste  in  a  mould  without  any 
metallic  conductor.  In  all  cases  the  plates,  after  drying. 
are  to  be  saturated  with  dilute  sulphuric  acid,  to  further 
harden  them.  Where  perforated  plates  are  used,  the 
inventor  prefers  to  make  small  holes  through  the  pellets  of 
active  material,  so  as  to  induce  better  circulation  of  the 
electrolyte.— E.  T. 


Improvements  in  Tlirrmo-F.leelric Batteries.  G.  E.  Gouraud. 
Beulah  Hill.     Eng.  Pat.  12,330,  August  6,  1890.     6d. 

A  small  block,  composed  of  three  parts  of  antimony,  two 
parts  of  zinc,  has  a  small  wire  or  strip  of  nickel  or 
nickeline  embedded  in  it  near  each  end.  The  wires  project 
in  a  vertical  direction  from  the  horizontal  top  face  of  the 
block.  The  end  to  be  heated  is  protected  against  fusion  by 
a  casing,  usually  of  iron.  As  many  of  these  blocks  with 
electrodes  are  joined  in  series  as  are  desired,  and  arrange- 
ments are  made  for  heating  the  cased  ends  to  a  higher 
temperature  than  would  be  practical  without  protection. 

— E.  T. 


Improvements  in  Electrical  Smelting.     E.  Taussig,  Bahren- 
feld,  Germany.     Eng.  Pat.  12,475^  August   9,  1890.     6d. 

The  electric  current  is  led  into  and  out  of  the  furnace  by 
electrodes  of  considerable  surface  and  made  of  plates 
preferably  of  the  same  metal  as  that  to  be  smelted  out. 
On  first  passing  current  the  points  of  bad  contact  of  the 
separate  parts  of  the  ore  are  heated.  As  these  points  soften 
and  the  area  of  contact  becomes  larger,  more  current  passes 
and  the  operation  goes  on  till  the  whole  is  melted.  Accord- 
ing to  the  patentee  if  the  cross  section  of  the  furnace  be 
one  square  metre,  that  that  of  the  copper  conductor  and  of 
the  electrodes  should  also  be  one  square  metre. — E.  T. 


Improvements  in  Apparatus  for  Use  in  Electro-Metal- 
lurgical Operations.  C.  Hoepfner,  Giessen,  Germany 
Eng.  Pat.  13,735,  September  1,1890.  8d. 
The  apparatus  somewhat  resembles  a  filter-press  and  consists 
of  a  number  of  frames  separated  by  porous  diaphragms,  the 
frames  containing  alternately  p.  sitiveand  negative  electrodes. 

The  stream  of  liquid  enters   the    first   frame   at side, 

passes  to  the  other,  and  then  through  channels  in  the  wall* 
of  No.  2  into  No.  3,  from  the  opposite  side  of  No.  3  into 
No.  5,  and  so  on.  Similarly,  a  second  stream  of  liquor 
enters  No.  2  and  passes  successively  into  Nbs.  I,  (1.  &c. 
Thus  all  the  anode  cells  communicate,  and  all  the  cathode 
cells.  The  diaphragms  are  of  parchment  paper  strengthen!  d 
on  one  or  both  sides  with  a  strong  fabric.  Eor  use  with 
chlorides,  bromides,  &c,  diaphragms  of  asbestos  or  other 
organic  substances  may  be  used 

The  inventor  proposes  to  use  the  same  general  arrange- 
ments for  battery  cells,  insulating  india-rubber  diaphragms 
being  used  to  separate  the  various  cells  of  the  battery  from 
one  another.  He  appears  to  allow  compartments  of  different 
cells  to  communicate,  however,  by  the  liquil  filling  the 
channels. --E.  T. 


Improvements    in    Secondary    Batteries.      .1.    T.    Niblett, 

Greenwich.  Eng.  Pat.  14,411,  September  12.  1890 
To  make  thoroughly  compact  cells,  adapted  for  portability, 
&c,  an  outer  cell  and  porous  pot.  both  containing 
electi  ides,  are  used.  Both  pot  and  cell  are  packed  with 
flaky  and  spongy  lead,  produced  by  pouring  melted  lead 
from  a  suitable  height  into  hot  water.  The  electrolyte  is 
poured  into  both  cells  and  fills  all  interstices.  Formation 
may  be  hastened  by  depositing  spongy  lead  on  the  negative 
electrode.  For  this  purpose  the  ecli  is  heated  and  filled 
with  water  slightly  acidified  by  nitric  or  acetic  acid,  and  a 
strong  current  passed  for  some  time.  The  cell  ;s  then  filled 
with  its  usual  electrolyte,  and  formation  in  the  ordinary 
manner  proceeded  with. — E.  T. 


Improvements  in  Incandescent  Electric  Lamps  and  Lead- 
ing-in-Wires  therefor.  B.J.  B.  Mills.  London.  From 
T.  A.  Edison,  Llewellyn  Park,  New  Jersey,  DS.A     Eng 

Pat.    15,792,  October  G,  1890.     Sd. 

Leadixg-ix-wikes  of  other  materials  than  platinum  haw 
larger  coefficients  of  expansion  than  glass,  and  during 
cooling  after  the  operation  of  sealing  in,  shrink  away  from 
the  glass  and  allow  air  to  leak  into  the  lamps."  The 
platinum  wires  are  thicker  than  mere  electrical  reasons 
require  since  they  must  he  sufficiently  rigid  to  support  the 
filament.  To  economise  platinum  and  yet  obtain  a  safe 
seal,  the  inventor  supports  the  filament  on  sufficiently  stout 
copper  wires,  which  are  sealed  into  the  glass.  These  wires 
do  not,  however,  pass  right  through  the  glass  to  the  outside 
of  the  lamp,  hut  are  each  attached  to  a  short  piece  of  way  fine 
platinum  wire,  round  which  the  glass  makes  a  perfect"  seal. 
These  short  platinum  wires,  wholly  imbedded  in  the  glass, 
are  attached  to  other  copper  wires  which  finally  pass  out  of 
the  lamp  for  making  connections.  The  platinum  required 
for  each  lamp  (for  half  ampere  lamp)  is  thus  reduced  to 
two  short  pieces,  each  about  |  inch  long  and  ,-'--  inch 
diameter,  while,  if  anything,  a  more  perfect  seal  is  obtai  I 
than  by  the  usual  plan.  A  second,  hut  less  perfect  method 
on  the  same  principle  is  described,  whereby  the  amount  of 
platinum  is  reduced  to  one  half  that  of  an'  ordinary  lamp. 

— E.  T. 


Improvements  in  and  relating  to  Electric  Batteries. 
E.  Ortelli,  f'adenabbia,  Italy.  Eug.  Pat.  20,712, 
December  18,  1890.     8d. 

A  NARROW  flat  cell  of  wood  or  other  light  material  rendered 
waterproof  contains  a  second,  and  necessarily  still  narrower 
cell  of  carbon,  which  again  contains  a  zinc  plate,  insulated 
from  it,  in  solution  of  ammonium  chloride.  Chlorine  is 
supplied  from  a  suitable  generator  to  the  space  between  the 
wooden  and  carbon  cells.  As  the  result  of  electrolytic 
action,  zinc   chloride   and   ammonia   formed  by   the  action 
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of  the  sine  on  the  ammonium  chloride,  which   is,  h 
reformed  In  the  absorption  oi  the  chlorine  which  pa — 

wide.     In  ;i  batter) 
pplied  to  each  ii 
dently  of  the  other*.—]     I 


An  Imprc  ed    '/.  Ihod  ■  I    Pro  lw  is        Bi 

the  Connecting   Wires  of  thi   Filaments  of  Incandescent 
Lampi      I      Walter,  Vienna,  Austria.     Eng.   Pat 

r„l. 

Tin  terminal  end  ol  the  lamp  i-  provided  with  two  small 
ml,, ..  and  the  filament,  attached  to  stout  wires  of  copper  or 
inserted  from  the  opposite  end  of 
mp  till  the  ends  of  the  supporting  wires  have  entered 
and  traversed  the  small  tubes,  The  end  of  each  tube  ia 
then  filled  with  a   metallic   alloy,   makii 

■    with  the  wire,  and  a  small  metal  capsule 

e  tube  with  more  alloy  between  it  and  the  latti  r.   Thi 

i  bo  employed  i-  described  in  Eng,  Pal    7159  of  1691, 

and  ia  such  that  an  air-tight  joint  can  l»-  made  between  it 

I  he  terminals  of  the   lamp  bib  the  two  metal 

capsuli        '     I 


Improi  entente  in  S  -  S.C.C, 

L'urri.'.   Philadelphia,    U.S.A.     Bug.   Pat,  9762,  June  9, 
1891 
Tint  electrodes,  prefernbbj  in  the  shape  of  wires  or  rods, 
arc  protected  with  a  covering  ol  braided  asbestos  or  other 
suitable  mat,  rial      The)  an-   then   immersed  in   some  such 

solution  as  that  ol  zinc  chloride,  and  i verted  t'>  a  greater 

or  less  depth  bj  electrolysis  into  lead  chloride.     This  lead 
chloride  is  afterwards  ri  duced  bj  reversal  of  the  current  into 
Ii  ml,  when  the  •  Ii  e   in  n  sta' 

I     I 


Improvements    <n    Galvanic    Batteries       G      \     Schoth, 
London.     Kng.  Pat.  9928,  June  11,  1891.     id. 

absorbcnl   material  for  dry  batteries,   the  inventor 

uses  the  dried  compressed  in,,*-  known   a-   "Sphagnum**1 

II  i-  made  up  of  a  line  tube  closed  at  the  bottom  by 

■  paraffined  wood  stopper,  and  covered  on  the  outside  with 

rali, r   canvas    varnished   oi   japanned,     The   tine   cell 

contains  the  moss,  which  Burrounda   i h<-   carbon  with  its 
d   i  satui  ited  with  the  electrolyte. 
— E.  I 


Improvements    in    I  '  Batteries.      W,    A.  CrowdUB, 

Memphis,   I    S.A.       Bng.    Pat,    S688,   August    1,    1891. 
1 1 1,1.  Hi  al     om    ■  Bd. 

I\  order  to  avoid  the  high  electrical  resistance  introduced 
bj    i  thick  porous  pol   and   the  large  diffusion  m  o 

a  itli  a  tli i ii  mi,',  the   inventor  employe  the  latter  «  ith 
tl  ,  y.) ,,»,>  carbon  tact  a ith  it.     The 

■  need  ool   bi    perfect,  as   grooves,  channels,  o 

iddcd  to  allow  a  limited  circulation  of  the 
liquid  bctwot  n  the  carbon  and  the  porous  diaphragm. 

I     I 


XII.-FATS.   OILS.   AND  SOAP 
MANUFACTURE. 

On    .V,        /'                           Stearic    Acid.     C.  Hi-11    and 
.1.  Badomaky.    Ber.  1891,  24,  23 

Thk  authors  ohtained  pure  stearic  acid  from  oil  of  Bassia- 
-.-,  ,|  i  lllipe  oil),  which  contains  much  stearic  acid,  as  weD 
a~  palmitic  and  oleic  acid,  bj  saponification,  treatn 

ited  fattj  acids  with  alcohol,  repeated  distillation 
ii inl.T  vacuum,  and,  lastly,  by  fractional  precipitation  with 
magnesium  acetate  (Heintz' method).  This  acid  melts  at 
69-2   C— K.  E.  M 


PATENTS. 


Treatment    of    Linseed    and    othei     Oilt     Employed    in 
lishes.     A.  F.  St.  George,  Redhfll.     Kng.  Pat. 
July  II,  1890.     So*. 
Tin   linseed  or  other  oil  is  Boated  in  a  thin  layer  on  the 
containing    hydrogen  peroxide   or  other 
ozidisinglagent,  and  kept  at  a  suitably  elevated  temperature, 
whereby  il   becomes  bleached.    The  process   ia  cal 
preferably  with  the  assu  daylight  or  the  electric 

light  to  further  the  oxidising  action.  A  sketch  of  a  heating 
chamber  for  conducting  the  process  accompanies  the 
specification. — (i.  II.  B. 


Improvements  in  »i  Appertaining  la  Bart,  Blocks,  or 
Tablets  >>l  >*",i/',  or  other  like  Soluble  Substances, 
W.   II.  Tln-w.   Liverpool.      Eng.   Pat    11,858,   Jul)    81, 

r„l. 

soap  1-  divided  into  sections  by  having  a  series 
of  marks   impressed  on  it  :  on  each  section  is  marked  the 
amount    of    water    required    for    the   section.      Drawings 
pany  the  specification. — K.  E.  M. 


Improvements  in  the  Preparation  of  Paint  ail*. 
.1.  Baptista,  Philadelphia,  I'.s.A.  Eng.  Pat.  11,859, 
July  21,  1890.     6d. 

Mimku   oii,roviii,hor.itr  ,,f  man  A  linseed  on 

are  incorporated  together  in  specified  proportions  for  the 
preparation  of  a  drying  oil  termed  by  tin-  inventor. 
"  Linosene."  A  -mall  addition  of  sulphur  to  tin-  oil  is  also 
included,    <i   II   I). 


/  i ,/    /Vim/    in-    Apparatus  fur   Extracting    (hi    or 

Grease  from  Granular  or  Pulverulent  Material.  W.  II. 
Lever,  J.  I).  Lever,  and  I  Q  Scott,  Porl  Sunlight,  Bog, 
Pat,  16,025,  i  '  10,     ll./. 

I'mk  apparatus  i*  for  the  purpose  ol  using  volatile  solvent! 
in  thr  treatment   of  oleaginous  materials,  the  extractions 

tn,,l  on  systematically  in  a  series  of  closed  *, Ksels, 

lnit  tin-  fullj  extracted  mati  nil  is  i ved  to  another  vessel 

for  the  recovery  of  the  adhering  solvent,  the  vapours  From 

which  are  removed  in  a  partial  vacuum  and  i lensed  ondet 

considerable  pressure.  These  means  are  specially  adapted 
to  working  with  such  volatile  lii|uiils  as  tetrachloride  of 
carbon,  carbon  disulphide,  and  chloroform.    The  apparatus 

bed  in  considerable  detail,  for  the  comprehension  of 
which  a  reference  to  the  accompanying  drawings  is  essentia], 

— G.  II.  It. 


Improvements  in  tht    Vanufacturi  of  Soap.    C.A.O   RoseJJ 
and  J   C    I'n I.Washington,  U.S.A.     Eng   Pat.  16,059, 

i  i,i,, I.,  ,  B,  1890.     (W. 

Tin  specification  refers  to  the  production  of  a  hard  potash, 
soap,  for  which  the  harder  fats  and  fattj  acids  are  tool 
used      Any   greatei  degree   of   hardness  desired   is  to   in. 
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attained  by  using  soda  along  with  the  potash  for  saponifi- 
cation ;  or  a  potash  salt  such  as  the  sulphate,  bicarbonate 
or  sulphite  may  be  added  to  the  soap.  The  operations 
described  are  those  ordinarily  in  use,  except  that  potassium 
salts,  especially  the  chloride,  are  used  instead  of  sodium 
salts  for  salting  out,  &c.     There  are  19  claims. — G.  H.  B. 


Improvements  in  the  Manufacture  of  Iodine  Soaps. 
A.  Seibcls,  Berlin,  Germany.  Eng.  Pat.  9991,  June  12, 
1891.     id. 

With  a  view  to  ensure  the  presence  of  iodine  in  a  soap 
uncombined  with  the  alkalis  used  in  the  saponification,  the 
fatty  matter  to  be  used  for  the  manufacture  of  the  soap 
is  heated  with  iodine  to  about  266°  F. — K.  E.  M. 


Improvements  in  and  relating  to  Lubricants  for  Machinery. 
C.  Fink,  Washington,  U.S.A.  Eng.  Pat.  10,132,  June  15, 
1891.     id. 

A  mixture  composed  of  pulverised  lime,  pulverised  French 
chalk,  and  carbonate  of  potash  and  water  is  added  to 
various  oils  to  give  these  more  body  for  lubricating 
purposes. — K.  F.  M. 


XIII.-PAINTS,  PIGMENTS,  YARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Studies  upon  Resins.     L.  II.  Friedburg.     J.  Amer.  Chem. 

Soc.  1890,  12,  392—394. 
In  order  to  determine  simultaneously  the  temperatures  of 
melting  kauri  (copal)  gum  and  of  its  vapours,  222  grms 
of  pale  but  soft  kauri  gum,  coarsely  powdered,  were  put 
into  a  tubulated  retort,  into  the  tube  of  which  two  thermo- 
meters were  inserted,  one  to  ascertain  the  melting  point 
and  the  other  the  temperatures  of  the  vapours. 
The  following  temperatures  were  observed: — 


Vapour. 


Gum. 


After  55  minutes. 
After  60  minutes, 
liter  05  minutes. 
After  70  minutes. 


lsi 

°C. 

351 

178 

311 

175 

S37 

175 

335 

For  the  first  18  minutes  the  retort  became  filled  with 
visible  fumes  which  then  disappeared,  the  upper  half  of 
the  retort  remaining  transparent  to  the  end.  The  liquid 
distillate  obtained  weighed  only  36  grms.,  at  a  temperature 
of  21°C.  it  consisted  of  two  layers  of  0-86  and  1-01  sp.gr. 
respectively.  The  residue,  when  cold,  was  transparent, 
clear  and  of  a  brilliant  dark  amber  colour.  It  was  com- 
pletely soluble  in  cold  spirits  of  turpentine.  (Compare 
J.  Amer.  Chem.  Soc.  1890, 12,  285— 291,  and  this  Journal, 
1891,  149.)— H.  S. 


PATENT. 
A  Process  for  Manufacture  of  ^Yhite  Lead.     G.  Bisehof, 

London.  Eng.  Pat.  11,602,  July  24,  1S90.  6</. 
In  manufacturing  white  lead  by  acting  with  carbon  dioxide 
on  a  lead  oxide  in  the  presence  of  suitable  reagents  such 
as  acetic  acid  or  its  compounds,  great  difficulty  is  experienced 
in  obtaining  for  this  purpose  an  oxide  such  as  will  produce 
white    lead   of   a   clear  white   colour.     One   cause   of   this 


difficulty  seems  to  be  that  lead  oxides  of  commerce,  such, 
for  instance,  as  litharge,  are  mixtures  of  several  compounds 
of  lead  with  oxygen  which  are  differently  acted  upon  by 
the  reagents  employed,  so  that  some  of  these  oxides 
become  converted  before  others  of  them ;  and  when  the 
reaction  is  continued  in  order  to  convert  those  others, 
those  first  converted  are  apt  to  be  rendered  crystalline, 
thus  greatly  impairing  the  value  of  the  product. 

The  patentee  overcomes  the  above  difficulty  by  partially 
deoxidising  the  crude  lead  oxides  by  exposing  them  at  a 
temperature  of  250 — 300  C.  to  the  action  of  gas  rich  in 
h}-drogen,  e.g.  water-gas,  in  suitable  vessels.  The  partially 
deoxidised  but  uniform  product  (suboxide  of  lead)  is  allowed 
to  cool  in  the  reducing  atmosphere  of  the  apparatus,  then 
afterwards  exposed,  after  moistening  with  water,  to  the 
oxygen  of  the  air ;  the  suboxide  is  thereby  converted  into 
a  hydrated  higher  oxide,  Pb(PH)2.  This  is  then  treated 
with  acetic  acid  and  carbon  dioxide  in  the  usual  way,  with 
or  without  admixture  of  sugar  ;  the  sugar  having  been  found 
"  useful  in  promoting  the  reaction." 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

The  Tannin  Matters  of  Algarobilla  and  Myrabolams, 
G.  Zolffel.     Arch.  Pharm.  1891,  123. 

See  under  VI.,  page  834. 


XV.-MANURES,  Etc. 

The  Position  of  the  Artificial  Manure  Industry.    Chem. 
Ind.  1891,14,  230—232. 

The  stopping  of  various  phosphate  beds,  the  reduced  im- 
ports from  Curacao,  and  the  low  price  of  crude  products, 
accompanied  with  such  high  charge  for  carriage  as  to  binder 
their  importation,  led  to  a  want  of  good  crude  products  and 
a  consequent  rise  of  prices.  This  rise  of  prices  was  largely 
to  the  advantage  of  the  manure  industry,  because,  owing  to 
the  conventions,  the  factory  prices  were  not  able  to  follow 
the  prices  of  crude  material  without  increasing  the  enmity 
of  a  portion  of  the  agriculturists  towards  the  conventions. 

The  good  harvest  prospects  early  in  1 890  and  the  contem- 
poraneous want  of  straw,  together  with  the  ever-increasing 
conviction  that  the  use  of  phosphoric  acid  was  a  necessity, 
even  in  moderately  good  farming,  caused  a  considerably 
increased  use  of  phosphatic  mauures ;  so  that  the  factories 
were  fully  occupied  in  spite  of  the  pressing  offers  of  foreign 
superphosphate.  The  German  manure  trade  is  not  only 
not  protected  by  a  tax,  but  is  encumbered  by  the  high  pro- 
tective tax  on,  for  instance,  the  jute  industry.  The  German 
manufacturers  have  always  striven  not  only  to  produce  a 
dry  and  well-powdered  material,  but  one  as  perfect  as 
possible  with  regard  to  chemical  composition.  The  distri- 
bution of  the  soluble  phosphates  in  the  soil  is  of  the  greatest 
importance,  and  this  can  only  take  place  when  the  manure 
contains  but  little  iron  and  alumina ;  otherwise  there  will  be 
a  return  of  the  phosphoric  acid  to  the  insoluble  form.  The 
value  of  phosphates  when  more  or  less  free  from  iron  and 
alumiua  is  most  apparent  after  slight  rainfalls,  which  are 
able  to  distribute  the  whole  of  the  phosphoric  acid  in  the 
soil  and  so  render  it  available  to  the  crops. 

If  the  agricultural  bodies  which  are  unwilling  to  co-operate 
with  the  manufacturers  still  continue  in  this  course,  the 
latter  will  be  obliged,  to  the   disadvantage   of    both,  to  use 
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crude  product*.  The  manufacture,  which  was 
formerly  one  "f  tie-  rimph  -t.  i-  now  very  difficult.  The 
continual  discovery  "f  new  phosphate  b  ds  and  their  rapid 
exhaustion,  can-.-  the  manufacturer  to  be  frequently  baring 
to  deal  with  a  ni «  material.  The  lately-found  I 
Bomne-,  and  Florida-phosphate  materials,  however,  seem  to 
promt!  lity. 

Attention  i-  drawn  t"  the  importance  of  statistics  relating 
to  phosphates  being  given  in  more  detail,  and  not  merely 
under  the  twi  i  superphosphate  and  bone-ash,  as 

i-  done  :it  pn 

It    r  i-   the   activity  of  manufacturers   of  Thoma- 
snpported  l>*  the  good  results  obtained  with  the  manure, 
that  led  t"  :i  quite  unforeseen  increase  in  the  use  of  phos- 
phates; and   as  it  was  '1   that  thetwo  m 
were  i",f  in  opposition  to,  but  rather  supplement  one  anothei 

-  i  the  two  industi 
onlj  be  a  help  i"  each  oth<  r  wh(  n  reoommending  the  use  of 
phosphates. 

The-  \  iew  held  in  some  districts  where  phosphoric  acid  has 

been  in  use  foi   10  years,  that   it-  employment    has  been 

excessive,   is   not   generally  accepted,  and   has   even   been 

disputed  by  important  authorities  \  and  its  adoption,  »ii limit 

ration,  would  probably  lend  to  serious  Ii 

— X.  II.  J.  M. 


Alkaline  Sulphides  as  Insecticides.     Dubois.     Compt. 
Rend.  1h;m,  112,  152 

Solutions  of  potassium  it  sodium  monosulphide  are 
destructive  to  all  Btages  of  insect  life.  Solutions  ranging 
from    Id    to  it:,    Ii.  effected  the   destrm  tgs  and 

ly,  and  the  hatching  of  the  eggs  was 
atcd  bj  ii  slight  sprinkling  with  the  solution.  Even 
the  vigorous  stag-beetle  succumbs  to  the  action  of  the 
solution.  These  experiments  point  to  the  use  of  soluble 
sulphides  foi  manuring  with  a  \  iew  to  the  destruction  of  the 
Acridians,  which  di  ■      i  i,  11.  B. 


'/'A.   /  n  of  Nitrates  in  the  Soil.     A   Mttntz. 

Compt.  Rend,  ism,  H2,  HIl'— 11 14. 

I  i-i\..   ihe  r ■  •  - 1 1 1 1  of  the  recent   researches  on  the 

i lation  of  nitrous  acid  by  the  action  of  organisms  pn  si  i  l 

in  the  soil,  the  author  has  made  a  series  of  experiments 
with  the  object  ol   determining  the  conditions  under  which 

foi  med  i~  oxidised  i ■ 

In  ti  a  dilute  solution  of  pure  calcium  nitrite, 

■I    from   calcium    chloride   and   silver   nitrite,   was 

allowed  lo  remain       posi  I  to  Ihe  ail  for  -i\  months,  al  the 

end  of  which  ti it  was  found  that  no  oxidation  had  taken 

I  I"  the  ni    I  hi  of  carl ic  anhydride 

ii  ol  c  ilcium  nitrite  «.i-  studied, 
and  ii  was  found  thai  tbc  nitrons  acid  was  liberated 
rapidly   in   the   i  i->    ol  .     being    pure,   whilst    if 

'he  ca no-  anhydride   was  diluted  witl 

■  place  more  slowlj  .     1: gnising  how  n  adilj 

oxidised 
thor  m  \t  passed  a  mixture  of  carbonic  anhydride  and 
air  through  (hot  ilium  nitrite,  which  resulted 

111  'hi  i  nitrite  to  nitrate.     In 

experiment,    soil    was  sterilised    bj  |   for  half  an 

l""  •  a  solulii i   calcium  nitrite  was  then  added 

to  it.  after  which  it  was  allowed  t"  Ii.-  exposed  to  the  air. 
Althocndof  several  days  the  oxidation  was  found  t"  be 
compli  -  lera   that   these 

explain  ho*  it  is  tint  the  nitrite,  which   is  formed   in  Ihe 

organism,  1  i 
oxidised  -.'  readily,  the   soil  contaii  swell  known, 

considerable  quantities  of  carbonic  anhydride  formed  by  the 
decomposition  of  organic  mattci     .'   W   i. 


Thomas  versus  Martin  Slag.     Iron,  < •■  tober  -'.  i- 
T.n    Agricultural    Experiment    Bureau,    of   Bonn,   draws 
ii   lo  tin'  furt  that  in  the  Rhine  provinces  Martin 

often  f.il-.li    ...|.|    ,-  n,,,:,  |u  Home  iron- 


wurk-  the  Martin  process  for  eliminating  sulphur  has 
recently  been  used,  which  method  i-  materially  different 
from  the  Thomas  process.  The  Martin  -la;;  thus  obtained 
■  l".  -  not,  in  the  crushed  state,  differ  in  appearance  from 
thi  Thomas  slag;  it  contains,  however,  according  to  recent 
tests,  onlv  12  per  cent,  of  phosphoric  acid.  A  sample  of 
Martin  slag  analysed  at  the  above-mentioned  experimental 

station  gave  the  following  results: — 

Per  Cent 

l'h  -plioric  acid nil 

Mine 

icul Mill 

Sesquioxide  of  iron 17"86 

Magnesia B'H 

B*H 

1II00II 

iii  addition   to  alumina  and  other  elements  which  were  not 
ally  invests 


XVI —SUGAR.  STARCH,   GUM.  Etc. 

Note  on  OsPs  Communication  on  "  The  Rotatory  Power 
of  Levulose  and  Invert-sugar.''  \'  Tollens.  Her.  1891, 
24.  -'000. 

A  claim  t"  priority,     (.See  page  859.) — II.  T.  I'. 


Analysis  of  Shoe  Blacking.    J.  Pinette.    ('hem.  Zeit.  1891, 
15, '.'17. 

Set-  under  XXIII.,  page  861. 


PATENTS. 


Improvements   in  the   Manufacture  <>f  Lactose  or   Mitt 

Sugar.    .1.  V.  Johnson,  London.  From  A.  I..  I..  Peck, 

Burlington,    U.S.A.       Rng.     Pat.  13,444,    August    86, 
1890.     '«/. 

'I'm-  invention  provides  a  method  for  the  extraction  of  milk 
sugar  from  whey,  whereby  the  yield  is  increased,  ant  the 
melassigenic  action  of  the  acid  produced  in  the  olderand 
more  lengthy  processes  i-  obviated,  as  i-  also  the  Ion 
l  in  the  successive  recrystallisations  ol    the   sugar 

which   are  necessary    in   these  pr sses   to   free   it    from 

nitrogenous  and  other  impurities. 

The  win  v  i-  neutralised  either  with  slaked  lime  or  chalk, 
heated  t.i  boiling  and  filtered  from  the  partially  precipitated 
nitrogenous  constituents  (pici.nl-).  The  greenish,  some- 
what turbid  liquid  is  evaporated  to  half  it-  volume  and  than 
treated  while  hot  with  the  requisite  quantity  (varyin 

;  samples)  of  a  hol  rated  solution  of  washing 

soda  and  alum  (equal  parts)  ;  any  ncid  exoepl  nitric  acid, 
a!-. i  any  one  of  the  known  precipitant^  of  protelds  "  together 
with  a  solution  of  rennet"  may  be  used  instead  of  the 
washing  soda  and  alum.  The  filtrate  thus  freed  from 
protelds  is  again  neutralised  with  slaked  lime  or  chalk, 
passed  through  animal  charcoal  filters,  and  evap 
in  vacuo  i"  the  crystallising  point.  The  resulting 
forms  "white  tin,-  crystals,"  and  after  washing  from  salts 
with    a    small    quantity  ild    water,   drying    and 

powdeiiog,  is  a  marketable  article.— A.  K    I.. 


/  -  of  Utilising  the  Waste  of  Distilleries,  Breweries, 

Glucose  unit  Starch  11  'orhs  and  the  like  for  the  Pre- 
paration of  Fuel.  A.  Parks,  Martinsburg,  l.s.A.  Kng. 
Pat,  8893,  Maj  86,  1891      6d. 

See  under  \  \  II..  pagi  - 1 1 
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Improvements  in  Apparatus  for  Automatically  Manu- 
facturing Cold  Syrups  of  a  Determined  Density. 
II.  Kleiu  and  G.  Dethan,  Paris,  France.  Em;.  Pat. 
12,054,  July  15,  1891.     6d. 

The  object  of  this  invention  is  to  manufacture  pure  syrups 
at  the  ordinary  temperature  of  a  determinate  density  in 
any  desired  quantity,  the  iatter  depending  upon  the  dimen- 
sions of  the  apparatus.  The  apparatus  consists  of  a 
cylindrical  vessel  of  silvered  copper  or  other  material  not 
acted  upon  by  the  ingredients  employed,  and  of  a  smaller 
perforated  cylinder,  which  tits  iuto  the  first  and  is  supported 
by  its  rim.  It  is  somewhat  less  than  half  the  depth  of  the 
large  cylinder.  Two  sieves  of  perforated  sheet  iron  or 
gauze,  surrounded  by  felt,  cloth,  flannel,  or  the  like  are 
placed  below  the  smaller  cylinder  ;  these  are  packed  with  a 
filtering  medium  such  as  paper  pulp.  The  larger  cylinder 
may  be  constructed  of  glass,  and  in  this  case  the  smaller 
one  is  of  earthenware,  open  at  the  bottom,  and  provided 
with  an  internal  rib  to  support  the  two  sieves.  Air  is 
admitted  by  a  tube  to  the  lower  portion  of  the  larger 
cylinder,  but  above  the  surface  of  the  syrup  which  it 
contains.  A  gauge  glass,  to  indicate  the  quantity  of  syrup 
contained  in  the  apparatus,  is  attached  to  the  side  of  the 
larger  cylinder  and  is  provided  at  the  bottom  with  a  three- 
way  cock,  so  that  its  contents  may  be  run  off  independently 
of  the  cylinder  itself;  it  also  contains  a  float,  by  means  of 
which  the  density  is  determined. — A.  K.  L. 


Improvements  in  Apparatus  for  Defecating  and  Evapo- 
rating Saccharine  Juices.  K.  F.  Cordero,  Tachira, 
Venezuela.     Eng.  Pat.  12,058.  July  15,  1891.     Sd. 

The  patentee  describes,  with  the  aid  of  drawings,  an 
apparatus  for  defecating  and  evaporating  saccharine  juices, 
together  with  a  furnace  adapted  to  the  same.  The  juice  as 
it  comes  from  the  mill  is  run  into  pans,  and  thence  iuto  a 
series  of  three  defecating  tanks,  separated  from  one  another 
by  partitions  of  unequal  height,  and  previously  charged 
with  the  defecating  material.  The  tanks  are  provided  with 
adjustable  pipes  reaching  to  the  bottom,  which  serve  to 
discharge  the  juice  from  one  tank  into  the  succeeding  one, 
the  last  tank  discharging,  by  a  similar  arrangement,  into 
an  open  evaporating  pan  having  an  arrangement  which 
causes  the  juice  to  circulate  freely  ;  this  discharges  into 
another  evaporating  pan,  and  the  "  molasses  "  ultimately 
passes  into  a  crystallising  tank.  The  defecating  tanks  and 
evaporating  pans  are  placed  over  the  above-mentioned 
furnace.     The  juice  may  be  fed  continuously. — A.  K.  L. 


XVII —BREWING.  WINES,  SPIRITS,  Etc. 

The    Calculation    of    the   Alcoholic    Yield  from   Starcky 
Materials.     E.  Donath.     Chem.  Zeit.  1891,  15,  597—  599. 
Tins    is    a   communication    from    the    laboratory   of    the 
technical  school  at  Briitin. 

The  calculation  may  be  based  either  on  the  amount  of 
starch  contained  in  the  raw  material,  or  on  the  amount  of 
saccharine  matter  yielded  after  conversion  of  the  starch. 

The  yield  of  alcohol  (2)  may  be  calculated  by  the 
formula — 

Mm        ,P  p 

1Ioo  +  a  100 

where  M  is  the  weight  of  potatoes  or  other  similar  material 
containing  m  per  cent,  of  starch  ;  P  the  weight  of  malt 
yielding  p  per  cent,  of  dry  extract ;  a  the  alcoholic  yield 
from  1  kilo,  of  starch ;  and  a'  the  alcoholic  yield  from 
1  kilo,  of  dry  extract. 

The  numbers  given  by  various  observers  for  the  values  of 
a  and  a'  vary  slightly  ;  the  best  values  are  a  =  0' 53889  and 
a'  =  0-4942. 


In  actual  practice  the  amount  indicated  by  the  above 
formula  is  never  reached,  owing  to  the  following  causes  : 

1.  Insufficient  crushing  of  the  material,  in  consequence 
of  which  and  other  causes  undissolved  starch  remains 
behind  in  the  grains.  2.  A  portion  of  the  fermentable 
matter  escapes  fermentatiou  and  remains  in  the  spent  wash. 
3.  A  portion  of  the  fermentable  matter  undergoes  a  fermen- 
tation other  than  the  alcoholic  one.  4.  A  portion  of  the 
alcohol  produced  is  oxidised  to  aldehyde  or  acetic  acid,  or 
is  volatilised. — A.  L.  S. 


The  Use  of  Saccharine  in  II  ine. 
The  Handels  Museum  of  September  3rd  says  : — 

"  The  Deutsche  Wein  Zeitung  has  taken  some  pains  to 
collect  the  opinions  of  various  experts  as  regards  the  use 
of  saccharine  in  wine  or  must,  and  in  doing  so  has  attached 
particular  weight  to  such  chemical  laboratories  as  have 
experience  in  the  matter  of  wines.  The  Grand  Ducal 
Agricultural  Experimental  Institution  of  Karlsruhe  considers 
the  addition  of  saccharine  to  wine  as  an  adulteration  if  the 
purchaser  be  not  informed  of  the  circumstance.  The 
chemical  laboratory  of  Dr.  Fresenius  in  Wiesbaden  con- 
demns wine  containing  saccharine  when  the  presence  of  the 
latter  is  not  declared,  a  sentiment  also  expressed  by  the 
Institution  for  Chemical  Analyses  in  Mainz.  The  district 
experimental  station  at  Speyer  gives  its  opinion  in  an 
exhaustive  paper  on  the  use  of  saccharine.  In  every  case 
where  it  has  been  found  possible  to  establish  clearly  the 
fact  that  saccharine  has  been  added  to  wine,  the  liquor  has 
been  unhesitatingly  condemned  as  spurious  and  as  contra- 
vening the  laws  dealing  with  food  products.  Regarding  the 
contention  that  saccharine  is  used  as  a  preservative,  it  is  the 
opinion  of  Dr.  Halenke  that  to  attain  this  purpose  it  would 
have  to  be  used  in  such  quantities  as  would  render  the 
beverage  all  but  undrinkable,  and  consequently  that  no 
expert  could  accept  such  an  explanation  when  proffered  by 
individuals  who  have  added  saccharine  to  wine.  The 
experimental  stations  of  Alsace-Lorraine  hold  similar  views 
on  the  subject." 


PATENTS. 


Improvements  in  the  Treatment  of  Grain  and  Malt,  and 
the  Production  therefrom  of  a  New  Product,  more 
especially  intended  for  Use  in  Brewing  and  Distilling 
or  as  a  Food.  15.  E.  E.  Xewlamls,  Loudon.  En".  Pat. 
13,862,  September  3,  1890.     id. 

This  product  is  made  by  soaking  rice,  maize,  barley,  wheat, 
malt,  black  malt,  or  the  like  in  a  solution  of  glucose,  cane 
sugar,  caramel,  or  other  saccharine  substances  of  a  strength 
of  about  28°  P.,  and  either  cold  or  hot,  as  may  be  must 
suitable,  until  the  grain  has  become  impregnated  with  the 
solution  (about  eight  hours).  The  grain  is  then  drained 
and  dried. — A.  L.  S. 


Improved  Method  of  and  Apparatus  for  Maturing  Wines 
and  like  Beverages.  E.  K.  Hudden,  London.  ling.  Pat. 
15,790,  October  6,  1890.     6d. 

Tin:  wine  to  be  matured  is  led  through  a  coil  placed  in  a 
vessel  containing  water  heated  to  say  190'  F. ;  from  this  it 
passes  through  a  second  coil  immersed  in  a  vessel  of  cold 
water  and  thence  to  a  receiving  vat,  in  which  it  may  be 
kept  from  exposure  to  the  atmosphere.  By  this  process  of 
employing  a  variable  temperature  the  wine  is  said  to  be 
matured. — A.  L.  S. 


Improvements  relating  to  Brewers'  and  Distillers'  Fer- 
menting Vessels  and  Yeast  Receivers.  R.  H.  Leaker 
and  J.  H.  Howell,  Bristol.  Eng.  Pat.  17,640,  November  4, 
1890.     8(i. 

The  yeast  receiver  is  in  the  form  of  an  inverted  funnel 
with  a  turned-back  edge,  and  is  suspended  in  the  fer- 
menting  square   by   cha'us.      The    yeast   works    through 


-u 
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i.iral  throat  and  over  the  sides  of  the  receiver  into 

barrel  of  the   wort-circulating   pump   is 

•    the    throat   of    the   receiver   by   stays,   and 

when    in    action    pumps    the    fermenting   wort    into    the 

i.     The  wort    maj    be   allowed  to  flow  back 

into  the  fermenting  vessel  bj  raising  tl  a  little 

and  opening  a  valve   at    th  it.    The  yeast  is 

n  .1  by  a  'l"..r  in  the  side  of  tl  -A.  L.  8. 


Improvementi    in    Producing   and    Refining    Spirit*  from 

Oil     and  Apparatus  I  W.S.S ot,  Liverj I. 

Eng  Pat.2241,  February  7,  IB91.     Bd. 

Tin .  ;i|  |  ■  i ~ i -t -  •  >f  a  steam-jacketed  vessel  with  an 

;   the  Bteam  from   the  jacket  passes  into 

.,1     'i  he  alcohol  to  be  purified  is 

placed   in  the  vessel,  and  the  vapours  which  are  evolved 

indented  in  the  usu  il  way. — A.  It,  B, 


of  Utilising  thi    R  i  D    HUeries,  Brt 

i,  Starch  Works, and  tht   like, for  n 

partition  of  Fuel.     A.  Parks,  Martinsburg,  U.S.A.     Eng. 
Maj  26,  1891.     6d. 
I'm   hot  waste  (slop  hot)  from  the  -till  is  discharged  into 
a  tank,  whereby  the  solid  portion  in  suspension  settles,  and 
the  supernatant  liquid  to  the  extent  of  60  -10  pet  cent.ot 
the  total   liquid  il  run  off.     The  residuum,  which  i-  a  semi- 
solid iilis-  nf  nitrogenous   material  is  then  ran  into  another 
de    having   on    the   bottom,   which   i-    slatted    or 
■  I  with  suitable  openings,  a  thin  layer  (8 — 12  ins. 
tig  to  circumstanci  posed  preferahly  of 

fine  coal,  cinders,  sawdust  or   other  combustible    material 
so  that  10    W  per  cent,  of  the  remaining  liquid  drains  off. 
i  few  Imiir-  (when  cracks  appear  on  the  surface)  the 
md  porous  layer  of  fin  1  are  thrown  upon  a  slightly 
inclined   slatted   1 1  ■  •  > . i   to   further  drain,  or  if  desired  thej 
may   be    burned    without    having    recourse    to    the    la-t- 
mcntioni  il  opi  ration.     When  the  lower  stratum  of  filtering 
substance  i-  uol   mixed  «itli   the  waste,  it  may  consist  of 
gravel  <>r  other   loose   material  which   must,  however,  be 
placed  in  pockets  formed  on  the  bottom  of  the  tank:  it  is 
desirable  to  mix    the  waste  with  a  certain  proportion  of 
other  fuel  before  using.     It  is  necessary  to  operate  on  the 
fermentation  sets  in,  as  -nun  after 
tin-  it  uiuli  i  iction,  and  passes  into  a  Blimy  mass 

friuii  which  it  is  impossible  to  separate  the  liquid  portion, 
and  it  i-  •!  work  ap  the  waste  each  day  as  it  i- 

in  order  to  avoid  accumulation. — A.  K.  I.. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(A.")— CHBMISTEY  OF   FOODS. 

Formu/a  f<>r  Detecting  th,  Adulteration  of  Milk. 
T.  Gfinther.    Cheat.  Zeit  1891,  15,  960—961. 

I'm -i  formula  arc  to  he  used  in  comparing  the  results  of 
tr-tiiiL'  samples  of  milk  taken  at  the  Btables  and  samples 
ot  the  milk  exposed  for  sale.  It'  t,,f\  and  '._•../;  are  the 
percentages  of  the  total  solid-  and  rat  in  these  Bamples 
respi  otivelj , 

percentage  of  fat  abstracted  =  <f>  =  S'.'_J   ' 


percent  iige  of  water  added  =  \V  = 


lO.IKIO  (1,-9) 


-100 


or  when  <f>  =  0.  W 


100  t, 
t, 


-  1 00. 


— S.  It.  A.  A. 


PATENTS 


Improvements  in  the  Treatment  of  Grain  and  Malt,  and 

tin-    Production    therefrom    of  a    New    Product    snore 

specially  intended  for  Use  in  Brewing  and  Distilling, 

ma*  a  Pood.    B.  K.  B.  Newlands,  London.    Eng.  Pat. 

2,  September  S,  1890.    id. 

See  under  XVII..  pagt  - 1   . 


Improved  Malted  Pood  Preparations.    V7.  Geddes,  Oldham. 
Eng.  Pat.  15,981, '  letobei  B,  1890.     kf. 

Tin:  inventor  claims  the  preparation  of  "malted  inarnia- 
I  nli,"  "malted  preserves,"  "  malted  jellies," — adapted  foi 
dyspeptic  persons.  The  food  materials  are  mixed  with  an 
extract  of  malted  barley,  wheat,  &c.  prepared  preferably 
in  vacuo,  a  small  quantity  of  gelatin  together  with  the 
••  desired  flavouring  or  colouring  "  being  added  to  the 
finished  product. — A.  R.  I.. 


Improvementi    in     Malting     Apparatus.      F.     Bollmann, 
Laodsberg,    Germany,       Eng,     Pat     11,183,    July     1, 

Thi  perforated  malting-floor  rests  on  angular  perforated 
air  distribution  channels,  which  arc  supplied  with  moist 
air  through   branch  channels  communii  s    main 

channel  in  which   is  placed  a  blower  for  supplying  I 
l.acli    branch    channel     is    furnished    with     an    air-tight 

■  liinr  -a  that  an)    section  nf  the  floor  i  be  thrown  out 

nf  'i -i  and  i  lea  in  <  I  without  interfering  with  the  rest, 

—A.  I,  s. 


Improvements  in  the  Method  e/  Treating    Bananas  for 
n  the  Preparation  of  Pood  and  Drink.     M.  \.  1  . 
Schneider,   Baden-Baden,   Germany,   and    II.    II 
1. on, Ion.     Eng.  Pat  16,857,  October  22, 1890.     Bd. 

Till-  specification  relates  i>>  the  preparation  of  meal  from 
banana  fruit  to  be  used  either  alone  or  in  admixture  with 
other  "  nutritions  or  medicinal  materials  "  in  the  preparation 

of  i I  and  iliink   for  infants,  invalids,  Sec.     The  h 

fruits  are  peeled  and  heated  on  "  wire  grills  or  gratings  "  in  an 
nveii  or  hot  chamber  at  about  35  t '.  for  about  eight  hours  ; 
thej  ace  next  transferred  to  a  dry  room  and  kept  thi 
at  least  24  hours,  and  then  again  heated  in  the  aforesaid 
for  5  hours  al  55  60  <  .;  after  whioh  they  are 
cut  into  pieces,  one  centimetre  in  length,  and  carefully 
heated  in  a  coffee  roaster  nr  other  suitable  apparatus  over  a 
quick  lire  until  they  arc  of  a  uniform  dark  brown  colour, 
when  cool  the  pieces  ar,-  braised  and  ground  in  a  mill  to  a 

tine  hr.i«n  flour,      The  latter  forms  an  "excellent  substitute 

for  coffee,"  and  an  "  excellent  food  for  children  and  invalids  " 
maybe  prepared  bj  mixing  the  banana  flour  with  naiM 
corn  flour. —  A    B    1. 


Method       '  ing  Grain  Fodder.     R    R.  von  Gunesch 

an, I  c.  Beurle,  Vienna,  Austria,   Eng.  Pat.  8498,  February 
1891.     Id. 

Grain  fodder,  such  as  oats,  maize,  and  barley,  is  freed  from 
■  lii-t  and  foreign  seeds  in  a  cleaning  machine,  crushed  (not 
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ground)  between  smooth  rolls,  and  mixed  with  solutions  of 
sugar,  molasses,  dextrin,  maize-gluten,  gelatin,  or  gum 
arabie,  suitable  proportion  being  usually  100  kilos,  of  grain 
fodder  to  1  — 10  kilos,  of  the  binding  material.  It  is  then 
subjected  to  a  pressure  of  500 — 600  atmospheres  in  a 
hydraulic  press,  whereby  it  is  reduced  to  about  one-third  of 
its  original  volume,  and  the  cakes  thus  formed  are  dried  in 
a  chamber  through  which  air  circulates.  It  is  claimed  that 
the  invention  not  only  secures  the  preservation  of  the  grain 
fodder  but  also  facilitates  its  packing  and  transport  by 
reducing  its  bulk. — A.  B.  I.. 


Improved  Method  of  and  Process  for  the  Preparation  of 
( Condensed  Milk.  C,  Lesser,  Warsaw,  Russia.  Eng. 
Pat.  5106,  March  24,  1891.     id. 

Mn.K  is  freed  in  a  centrifugal  machine  from  impurities  and 
separated  into  cream  and  skimmed  milk.  The  caseiue  is 
carefully  precipitated  from  the  latter  by  means  of  rennet  or 
other  suitable  precipitant,  or  by  means  of  a  centrifugal 
machine ;  it  if  then  condensed  at  a  temperature  not 
exceeding  75°  C  in  a  vacuum  apparatus,  having  a  sight  of 
yellow  or  red  glass  "  which  admits  red  or  yellow  light,"  as 
the  inventor  rinds  that  the  more  refrangible  rays  have  a 
deleterious  action  on  the  iniseibility  with  water  of  the 
"condensed  product."  Care  must  be  taken  that  during 
"condensation"  the  acidity  does  not  exceed  a  limit  of  5' 5 
(Soxhlet-Henkel),  and  to  this  end  a  certain  quantity  of 
caustic  or  carbonated  alkalis  or  of  alkaline  earths  are 
added  to  the  milk.  The  "  condensed  product  "  is  now  re- 
mixed with  the  cream  and  with  milk  sugar.  It  is  urged  that 
by  this  process  the  complete  iniseibility  of  the  finished 
product  with  water  is  ensured. — A.  K.  L. 


Improvements  in  Centrifugal  Apparatus  for  Testing 
Relative  Volumes  of  Mixtures  of  Liquids  of  Different 
Specific  Gravities.  J.  Laidlaw,  Glasgow.  Eng.  Pat, 
10,492,  June  20,  1891.     6rf. 

■See  under  I.,  page  822. 


(5.)— SANITARY  CHEMISTRY. 

Action  of  Water  on   Lead  Pipe.     V..  Waller.      J.   Amer. 
Cheni.  Soc.  1891,  13,  176—178. 

Two  waters  from  the  mountain  region   of  Kentucky  were 
examined,  and,  since  the  intention  was  to  use  the  waters  for 
drinking  purposes,  their  action  on  lead  pipe  was  tried. 
Total  solids  are  thus  stated  in  parts  per  100,000. 


I. 


II. 


NaCl 

KaSO, 

Na-jSO, 

N-i2C03 

CaC03 

MKC03 

FejO  j  and  Al,Oa 

SiOs 

Organic  matter  (by  difference) 

Total 


0-051 
0-284 
0*157 
0*032 
0-351! 
0-501 
0-107 
0-912 
0-800 


3-400 


0*092 
0-263 
0*093 
0*017 
0-404 
0-346 
0-180 
0-957 
0-348 


2-900 


Samples  of  the  waters  were  placed  along  with  pieces  of 
filed  and  scraped  lead  pipe  in  bottles  of  about  300  cc. 
capacity.  After  standing  for  about  20  hours,  both  bottles 
showed  a  slight  white  precipitate,  which  was  proved  to 
contain  lead.  The  bright  surfaces  became  dull.  No  lead 
was  detected  in  solution.  The  waters  and  precipitates  were 
poured  off  and  the  pieces  of  lead  rinsed,  after  which  they 
were  treated  with  fresh  portions  of  the  waters  ;  at  the  end 
of  24  hours  very  little  separation  had  taken  place  in  the 
No.  I.  water,  but  a  considerable  separation  in  Xo.  II.  After 
a  second  removal  of  the  sediment  and  water,  another  24 
hours  with  fresh  samples  of  the  waters  produced  scarcely 
any  result  in  the  case  of  No.  I.,  whilst  No.  II.  showed  as 
much  sediment  as  before  ;  on  continued  standing  a  little 
separation  took  place  in  the  case  of  No.  I.,  but  the  sediment 
in  No.  II.  bottle  continued  to  increase  very  considerably. 
The  action  corresponds  almost  exactly  to  the  action  of 
Loch  Katrine  watei  on  lead  in  open  vessels.  Water  Xo.  I. 
in  the  closed  bottle  acts  in  very  much  the  same  way  as  the 
Loch  Katrine  water  in  closed  vessels.  The  analysis  of 
Loch  Katrine  water  shows  about  the  same  proportion  of 
solids,  though  the  salts  are  different  in  their  respective 
amounts  ;  in  Loeh  Katrine  water  they  are,  in  parts  per 
100,000,  as  follows  :— 

Organic  matter 1*285 

CaSO, 0-541. 

CaCla 0*2ii6 

Alkaline  chlorides 0*619 

MgCO 0*300 

SiO;  and  phosphates 0*243 

Fo.O : Traces 

Tatal 3-206 

— T.  L.  B. 


PATENTS. 


Manufacture  of  Illuminating  das  and  other  Useful  Pro- 
ducts from  Refuse  of  the  Kind  known  as  Town's  litfitse. 
V   Scudder,  London.    Eng.  Pat.  10,313,  July  3,  1890.   id. 

The  refuse,  alter  being  screened  and  hand  picked  to  remove 
non-combustible  material,  is  charged,  together  with  an 
admixture  of  about  10  per  cent,  of  coal  or  coke  to  ensure 
proper  combustion,  into  a  gas  producer  of  any  suitable  con- 
struction designed  to  produce  either  ordinary  producer-gas 
or  water-gas,  and  it  is  burnt  with  air  or  air  and  steam.  It  is 
also  usually  advantageous  to  mix  with  the  refuse  a  suitable 
proportion  (from  1  to  2.\  per  cent.)  of  lime  or  an  alkali  to 
act  as  a  flux  and  to  facilitate  the  production  of  ammonia 
from  the  nitrogenous  matter  in  the  refuse.  For  the  latter 
purpose  a  producer  constructed  to  make  water-gas  is  the 
most  suitable  kind.  Iu  carrying  out  the  process  it  is 
advisable  to  use  a  combination  of  two  producers,  the  water- 
gas  formed  by  the  steam  descending  through  the  incandescent 
charge  of  the  first  producer  being  then  passed  through  the 
second  producer,  which  is  preferably  charged  with  coke.  In 
this  way  any  steam  and  hydrocarbons  carried  forward  by 
the  water-gas  from  the  first  producer  become  decomposed. 

The  gases  after  leaving  the  second  producer  are  then 
cooled  to  a  temperature  of  about  300°  F.  by  passing  through 
a  cooler  or  condenser  preferably  cooled  by  air,  and  they  are 
then  led  through  strong  sulphuric  acid  of  about  140°  Tw., 
which  absorbs  the  ammonia  contained  in  the  gases,  whilst 
the  carbonic  oxide,  hydrogen,  and  other  unabsorbed 
gases  are  passed  finally  into  a  suitable  reservoir  or 
conduit  for  use  for  illuminating  or  heating  purposes.  The 
temperature  to  which  the  gases  are  cooled,  viz.,  about  300°  F., 
is  such  that  the  sulphuric  acid  is  not  volatilised,  but  is 
sufficient  to  prevent  the  condensation  of  water  in  the  sul- 
phuric acid.  The  sulphate  of  ammonia  crystals  that  are 
formed  are  removed  from  time  to  time  and  a  corresponding 
quantity  of  fresh  sulphuric  acid  is  run  into  the  saturator  to 
maintain  the  strength  of  the  acid. — H.  S.  P. 
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Improvement*  in  Sterilising  Water  and  other  Liquids,  and 
.lrl„,  11.   Bouart,    Paris,   France.     Eng. 

14,051,  September  6, 
Tiib  pi  -i-  in  beating  the  liquid  to  be  Bl 

in  a  -irni^'  closed  i  md  subsequently  cooling 

,.      Bj  ,i,|.   meani  the  disso  iuthe  liquid  under 

treatmi  ration   is    rendered 

.    in. I   thus   the   danger    of  fresh   inf.  i 
minim.-  ratua  in  which  the  opera- 

.,,   l„-  mosl  tied  out  an    di  scribed. 

For  drawings  and  details  of  these,  the  original  spee 
must  be  consulted.— H.  I    P. 


Improvement*  in  tht  Treatment  oj  A.O.Jones, 

Harrogate,  and  8.  Fox,  New  W'.niK  v.     Kng.  Pat.  I  1,253, 
mbi  i  10,  1890.     <"/. 

■  ige  to  be  ir.  ati  .1  is  si  parated 
from  tin-  liquid  portion  and  charged,   either   alone 
admixture  with  from  one-fourth  to  four  times  its  own  weight 

i aceous  material,  such  as  coal,  coal-dust,  or 

smudge,  poke,   town's   refuse,   sawdust,   or   soot,   into    an 
ordinary  furnace  for  the  production  of  water-orpn 
<nu.     i  is  manipulated  in  the  usual  way,  air  and 

■team  being  admitted  alternately ;  only,  when  the  sludge  is 
in  be  used  alone,  th<  furnace  is  first  heated  by  a  preliminary 

charge  of  coke  or  coal.    The  liquid  portic I  the  sewage  is 

hi  a  boiler,  tbe  steam  and  noxio  ren  "IT 

mployed  to  feed  the  gas-producing   furnace.    Tbe 
r-gas   obtained   is    purified  a-  usual  l>v 
in. nns  of  scrubbers  and  purifiers  •-  II.  T.  P. 


Improvement*  in  the  I',,  (,in,iii'..ii  of  Agents  for  Uti  inthe 
Purification  of  Sewage  and  olhei  Polluted  Water,  by 
Precipitation;  and  Improvements  in  thi  Treatment  of 
Sewage  and  other  Polluted  Water  in  order  in  Effect  the 
Purification  thereof.    .1.    \V.  Slater  and   "The    Native 

■  no C panj  (Limited)," London.     Eng.  Pat.  i:.r.:t. 

■  letober  81,  1890.     8d. 

Tin  following  preparations  are  employed  for  tin-  purposi  ol 

1 .  1 1  r  1 1 ;  :  — 

A.— Clay,  loam,  or  non-calcareous  earth,  100  parts  by 
weight;  semi-peat,  100  parts;  basic  iron  slag,  Redonda 
phosphate  or  other  phosphate,  10  parts;  carbon  (if  used), 
In  parts  ;  and  water  in  sufficient  quaotitj  to  produce  a  thin 
paste. 

I:      A  saturated  soluti f  erode  aluminium  chloride,  or 

an  equivalent  quantity  ..t  a  soluti (  aluminium  Bulphate, 

inn   parts  bj    weight  ;  Milnii.ui   of   copper   Blag   in 

■    •  as  to  introduce  into  the 

part  by  weight."     I  ostead  ..t  the  copper 

.\  other  waste,  containing  an  equivalent  amoont  of 

copper,  may  be  used.    Or,  in  plice  of  the  copper  sol 

a  solution  of  manganoua  sulphate  or  chloride,  80  parts  bj 

weight]  water,  10  parts,  also  by  weight. 

In  treating  sewage,  &c,  a  quantity  <  >t  \  is  added  thereto, 
mi. I  well  stirred  in  i  a  quantity  of  It.  is  then  added,  by 
which  means  the  impurities  are  precipitated.     Foi 

:  lb  ..i  \  and  i  lb  ol  B  pi .  10,00  l  gallons,  are 
iili.nii  i In-  right  amounts  '.i  use.  Iii  ..ill.  i  cases  the 
quantities  to  be  employed  an  tudbj  a  small  trial 

ment, 
In  regard  to  the  above  mixtures  il»-  following  remarks 
must    I"-  made.      H*    "semi-peat "  i-    meant   a    naturally 
occurring  deposit  of  vegetable  matter  in  oi  aversion 

into   pni.   inn    which    ~  1 1 1 1    r.  tains,  to    son stent,   it* 

vegetable  structure,  and  contains  only  traces  of  cronic  and 

icids.      Semi-peal   is  found  overlyii      the  clay 

along  the  bank)  of  the   Lower  Thames  and  Medway   (fur 

t  East  I  •  ail.i.ii  i-  only  added  to  tbe 

mixture   A.,  when  the  liquid  to  be  treated  ia  Btrongci   than 

o  -i  iwage,  ur  contains  muoh  tan  liquor. — II.  I    P. 


I  l/.  thod  nf  mid  Apparatus  for  the  Treatment  an  J 
Disposal  of  Sewagi  C.  W.  Chancellor,  Baltimore, 
l  .-.A.     Eng.  Pat.  4248,  March  10,  1891.     Bat, 

'I" 1 1 1  —  apparatus  is  more  particularly  suitable  for  the  treat- 
ment and  disposal  of  household  sewage.  Ii  consists  of  ■ 
cylindrical  strainer,  a  receiving  tank,  a  sittlitifr  or  pre- 
cipitating tank,  and  a  filter.  The  vessels  are  all  air-tight, 
and  are  connected  together  in  series,  the  last  three  being 
placed  mi  tin  same  level  -.  whilsl  the  strainer  is  fixed  on 
the  top  of  the  receiving  vessel.  The  soil  pipe  from  i 
&c,  is  connected  directly  to  the  strainer.  The  soliil  portion 
of  the  sewage  discharged  into  the  latter  timls  it<  way 
through  a  trap  at  the  bottom  into  the  receiving  vessel,  which 
ia  filled  with  water,  where  it  settles.  The  liquid  portion  of 
the  sewage  passing  through  the  walls  of  the  strainer  Bows 
through  a  pipe  into  the  settling  tank.  Before  entering  the 
settling  tank  a  small  quantity  of  the  fluid  is  made  to  pass 
through  a  box  containing  some  BOlid  disinfectant,  such  as 
quicklime,  sulphate  of  iron,  or  alum.  The  inlet  and  outlet 
tubes  of  the  precipitating  vessel  are  so  arranged  that  the 
suspended  matters  have  rime  to  settle  before  the  liquid 
passes  on  to  the  filter.  The  filter  simply  consists  of  a 
cast  or  wrought  iron  vessel  fitted  with  a  perforated  false 
between  which  and  a  perforated  shelf  fixed  some 
distance  higher  up,  the  filtering  medium  is  disposed.  The 
filtered  liquid  finally  leaves  the  filter  through  a  pipe  mar 
the  top.  For  drawings  and  details  of  the  apparatus  tin 
original  specification  must  be  consulted. — II.  T.  I'. 


(C.)— DISINFECTANTS. 

77u  Employment  of  Carbon  Disulphide  against  the 
Ravages  <>t  the  Phylloxera,  A.  1".  -Marion  ami  (J. 
Gastine.    Compt.  Rend.  1891,113,1118—1117. 

Tin  authors  have  made  further  experiments  on  tbe  value 
of  carbon  disulphide  as  an  insecticide,  especially  in  tin-  case 
of  the  phylloxera  of  tin' vim..  Different  quantities  of  car- 
bon disulphide,  Loth  pure  and  also  mixed  with  some  non- 
volatile ingredient,  have  I  been  injected  int..  different 
dc6cripl  and  determinations  made  of  tin-  extent 

of  tlu'  diffusion,  as  measured   from  the  point  of  injection. 
Also  in  another  series  of  experiments  the  toxical  effect  "i 
the  carbon  disulphide  vapour  on  tin'  phylloxera  has  been 
experimented  on.     100  tubes,  each  containing  fragments  of 
tin-  vim    roots,  which   were   attacked  by   tin-   insect,  were 
plan. l    in   series   of  25   in   different   kinds   of  earth   ami 
.1  io  tin-  action  of  carbon  disulphide  vapour.     At 
of  a  certain  pi-riml  tin-  runt   fragments  were  with- 
drawn and  examined.     From   thi    relation  which  tin'  still 
i'\  lloxi  i.i   I'..!.-  to  those  which  had  been  killed,  tli.' 
authors  round,  n  li.it  they  trim,  tin'  "  insecticide  coefficient," 
In  the  opinion  of  >!  ,  mixtures  ol   such  substances 

us  gas-tat  "i  rosin  oil,  an. I  carbon  disulphide,  made  with 
the  obji  cl  of  reducing  the  rate  of  volatilisation  of  tin1  latter 
in  ili.  .  arth,  are  a  false  economy,  since  a  considerable  pro 
portion  "t  the  carbon  disulphide  is  retained  permanently  bj 

tin-  tar  or  oil. 

in  the  employment  of  vaselin   for  tliis  purpose,  the  case 
is  just  the  same,  and   it   i-  onlj  during  tin1  first  shorl  p.  riod 

alter  ilif  injection  that  the  \a] r  of  tin-  carbon  disulphide 

i-  present  in  sufficient  amount  to  act  a-  an  insecticide. 

The  authors  consider  that  tin-  disulphide  should heem 
ployed  by  itself,  tin'  quantity  being  varied  for  different 
classes  of  Boil,  from  220  250  kilos,  per  hectare  for  light 
and  readily  permeable  soil-,  whilst  for  heavy  clays  the 
quantity  must  bo  increased  to  300—350  kilo-.  They  also 
considci  ;t  economical  to  apply  tin'  carbon  disulphide  in  two 
portions,  a  few  days  being  allowed  to  elapse  between  the 
injections.  It  i-  an  excellent  practice  to  inject  •'>  or  r.  oc.  of 
the  disulphide  at  a  distance  of  some  10cm.  from  the  vine 
stock  ana  at  a  math  equal  depth.-  .1.  W.  I,. 


I  mployment  of  Carbon  Bisulphide  for  the  Destruction 
nj     Itmospheric   Germs.     II.   Quantin.      Compt.    Rend. 
II,  112,  1283     1284. 

-.   bisulphide  "Inn  dissolved  in   a    vegetable   oil  i« 
iinniediatcly  precipitated  as  an  emulsion  by  the  addition  of 
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water  (free  from  calcium  salt:-)  made  slightly  alkaline  by 
sodium  carbonate.  A  milk  is  thus  obtained,  the  toxic 
properties  of  which  are  in  direct  proportion  to  the  quantity 
of  carbon  bisulphide  present,  and  which  can  be  brought  up 
to  60 — 80  grins,  per  litre.  On  standing,  some  of  the 
carbon  bisulphide  separates  from  the  emulsion,  but  it  is 
readily  taken  up  again  on  stirring  the  mixture.  The  oil, 
beyond  serving  as  a  solvent  for  the  carbon  bisulphide,  also 
is  advantageous  in  restricting  its  rate  of  evaporation.  This 
method  of  obtaining  an  emulsion  can  be  employed  in  many 
ways  for  antiseptic  purposes.  The  carbon  bisulphide  can 
be  saturated  with  sulphur,  of  which  it  will  take  up  one-third 
of  its  own  weight,  before  making  the  emulsion  ;  or  solutions 
of  sulphur  in  heavy  oils,  boiling  below  200°  C,  can  be 
similarly  prepared.  Further,  an  emulsion  of  such  a  mixture 
a«  carbon  bisulphide  and  carbonate  of  copper  can  be 
employed  as  an  antiseptic.  The  experiments  tried  with  the 
carbon  bisulphide,  an  emulsion  containing  50  grms.  to  a 
litre  of  oil  being  employed,  were  in  every  way  satisfactory. 

— C.  A.  K. 


The  Employment  of  Carbon  Bisulphide  dissolved  in 
Water  against  Phylloxera.  A.  Kommier.  Compt. 
Rend.  1891, 112,  1330— 13:S3. 
The  paper  contains  a  short  summary  of  the  experiments 
made  in  France  since  1S7J  on  the  use  of  aqueous  solutions 
of  carbon  bisulphide  for  exterminating  phylloxera.  The 
solubility  of  carbon  bisulphide  is  a  little  more  than  2  grins. 
per  litre  at  the  ordinary  temperature  according  to  the  author, 
whilst  Chancel  and  Parmentier  found  it  to  vary  from  2  grms. 
per  litre  at  3-4°  C.  to  1-05  grms.  per  litre  at  lo3  C.  These 
aqueous  solutions  of  carbon  bisulphide  have  in  all  cases 
been  most  successful  in  combating  the  phylloxera  pest. 

— C.  A.  K. 


Alkaline     Sulphides     as    Insecticides.       Dubois, 
Rend.  1891,112,  1526. 
See  under  XV.,  page  812. 


Compt. 


XIX.-PAPEE,  PASTEBOAED,  Etc. 


On  Sizing  Paper  with  Ammonium  Albumen. 
Polyt.  J.  279,  298—300. 


Dingl. 


Ammonium  albumen  (compaie  Dingl.  Polyt.  J.  275,  71, 
and  ibis  Journal,  1890,  320)  obtained  from  milk,  is  soluble 
in  water,  and  this  liquid  may  be  mixed  with  rosin-size 
solutions,  starch,  colouring  matters,  &c.  in  varying  pro- 
portions. In  many  respects  its  properties  are  similar  to 
rosin-size,  the  albuminates  being  precipitated  by  treating 
the  solutions  with  aluminium  sulphate.  The  chief  ad- 
vantages of  ammonium  albumen  as  a  sizing  material 
consist  in  its  being  absorbed  in  large  quantities  by  the 
tibres  and  in  its  imparting  to  the  paper  increased  strength 
and  durability  in  addition  to  gloss  and  smoothness.  It 
yields  better  results  than  animal  size,  because  all  albumi- 
nates are  precipitated  by  treatment  with  aluminium  sulphate, 
and  what  is  not  absorbed  by  the  fibres  coats  their  surface, 
whilst  animal  size  is  less  effective  and  much  more  expensive. 
In  many  instances  it  is  advisable  to  mix  ammonium  albumen 
with  rosin-size  (in  varying  proportions),  and  so  combine 
the  good  qualities  of  both  these  sizing  materials. — H.  S. 


PATENT. 

Improvements  in  Apparatus  for  Separating  Iron  from 
Paper  Stock.  H.  H.  Lake,  London.  From  B.  D.  Rising, 
Mittineaque,  and  C.  H.  Atkins,  Palmer,  U.S.A.  Eng. 
Pat.  10,696,  June  23,  1891.     Gd. 

In  the  bottom  of  the  trough  through  which  the  pulp  has 
to  travel  from  the  vats  to  the  paper-making  machine,  is 
mounted  an  electro-magnet,  whose  poles  project  through 
into  the  trough  and  extend  from  side  to  side  across  it. 
The  poles  thus  form  two  successive  ridges  across  the 
bottom,  over  which  the  pulp  must  How,  and  attract  and 
retain  any  magnetisable  particles  in  the  latter.  Ripples  and 
depressions,  with  the  use  of  mercury,  are  dispensed  with. 
The  poles  may  form  simple  ridges  or  may  be  of  any  desired 
shape  and  number,  and  may  be  excited  by  more  than  one 
electro-magnet  if  desired. — E.  T. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

Quinine  and  its  Manufacture.     C.  Zebel.     Chem.  Zeit. 
1891, 15,  735—736. 

After  an  historical  sketch  of  the  quinine  industry,  the 
author  turns  to  the  method  of  extraction  of  the  bark,  for 
which  purpose  paraffin  oil  is  now  employed.  The  finely- 
powdered  bark  is  ground  to  a  thin  paste  with  lime, 
caustic  soda,  or  sodium  carbonate,  and  extracted  with  warm 
paraffin  oil.  On  standing  the  oil  separates,  when  it  is  run 
off  and  shaken  with  sulphuric  acid  ;  this  solution  is  boiled, 
and  whilst  boiling  is  neutralised  with  sodium  carbonate  and 
allowed  to  cool.  Quinine  sulphate  crystallises  out  on 
cooling,  whilst  ciuchonidine,  cinchonine,  and  quinidine 
remain  in  solution  as  sulphates.  The  quinine  sulphate  is 
purified  by  recrystallisation  after  treatment  with  animal 
charcoal.  The  mother-liquor  containing  the  other  alkaloids 
is  treated  with  caustic  soda,  and  extracted  with  weak  alcohol, 
when  of  the  three  bases  precipitated  by  the  alkali,  quinidine 
and  cinchonidine  are  dissolved,  whilst  cinchonine  is  left 
behind  ;  the  two  former  can  then  be  separated  by  means  of 
their  neutral  tartrates,  that  of  quinidine  being  considerably 
the  more  soluble. 

Chemically  pure  quinine  is  manufactured  by  preparing 
the  acid  sulphate,  which  after  undergoing  sufficient  purifi- 
cation is  reconverted  into  the  neutral  salt.  The  consumption 
of  quinine  amounts  to  200,000  kilos,  annually.  The  Ceylon 
bark  contains  from  2'4  per  cent,  of  quinine  sulphate; 
Java  bark  4 — 9  per  cent,  and  even  up  to  13  per  cent.  The 
more  recent  cultivations  of  cinchona  bark  in  Peru  and 
Bolivia  are  of  special  importance ;  such  bark  yields  about 
4 — 5  per  cent,  of  sulphate  of  quinine. — C.  A.  K. 


Amarylline  and  Belamarine ;  two  New  Alkaloids. 
K.Fiagner.     Ber.  1891.  24,  1498—1500. 

It  is  well  known  that  the  plants  belonging  to  the  family 
Amarylidea;  are  poisonous;  the  tubers  both  of  Amaryllis 
fonnasissima  and  of  A.  Belladonna  produce  vomiting  and 
even  death. 

The  former,  which  is  a  native  of  South  America,  contains 
a  new  alkaloid,  Amarylline,  which  can  be  extracted  from 
the  tubers  by  means  of  alcohol.  After  distilling  off  the 
solvent  the  residue  is  washed  with  water,  the  resulting 
solution  precipitated  with  sodium  carbonate,  and  the 
precipitate  extracted  successively  with  ether  and  with 
chloroform. 

After  evaporation  a  brown-red  residue  remains,  which  is 
purified  by  dissolving  in  acidulated  water,  neutralisation, 
extraction   with  chloroform,  and  crystallisation  from  strong 
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alcohol,  from   which  last  the  alkaloid  separates  in  -mall 

clusters  of  n lie-shaped  crystals     It  is  slightly  soluble  in 

water,  readily  in  ether,  alcohol  and  chloroform,  and  gives 
characteristic  precipitates  with  most  of  ihe  general  n 
f..r  'the   alkaloid-.    Concentrated   sulphuric   acid   f 
dark  red-brown  colouration,  which  torn-  gradually  brown ; 
tlii-  brown  solution  bee  on  the  addition  of  three 

dr..|.-  of  water.  When  heated,  the  amarylline  begins  to 
discolour  at  190   i  .  and  melts  al  19 

The  tubers  ol  Amaryttit  belladonna,  which  is  a  native  of 
the  islands  in  the  Caribbean  Sea,  contain  the  alkaloid 
Belamarine,  which  can  be  extracted  bj  means  of  hoi 
alcohol.  The  residue,  after  evaporating  off  the  alcohol,  is 
taken  up  with  water,  and  the  aqueous  solution  pn  cipil  it'  d 
by  sodium  carbonate,  when  a  voluminous  yellow-brown 
precipil  tained,  which  is  purified  by  repeated  crys- 
tallisation.    The   alkaloid   E s   long,  colourless    needles, 

readily  soluble  in  chloroform,  ether,  and  alcohol,  and 
which  melt  at  isi  ( '.  The  -alt-  give  characteristic  pre- 
cipitates  with  the  usual  reagents  for  the  alkaloid-,  and  also 
with  other  reagents.  The  author  intends  to  continue  the 
study,  both  chemical    and  physiological,  of  the  two  new 

alkaloid-.—  I  1.  A.  K. 


warmed  with  tropic  acid  and  hydrochloric  acid  an  alkelne 
rc-nlt-  which,  like  atropine,  lia-  a  mydriatic  action  on  the 
eve.  Sine,:  the  above  relationship  of  hydrotropine  to  tropine 
exists,  the  author  attempted  10  prepare  the  latter  from  the 
former  by  oxidation.  The  resulting  body,  called  Paratrth 
pine,  ha-  the  formula  CaHuNO,  but  i-  not  identical  with 
tin-  base  obtained  from  atropine,  in  faet  do,-  not  resemble 
it  very  closely  in  physical  properties.  An  alkaline  solution 
of  potassium  ferricyanide  was  employed  a-  the  oxidising 
agent,  the  resulting  base  being  isolated  by  means  of  it-  gold 
double  chloride.  The  free  l>a-e  is  :l  colourless  liquid  boiling 
at  200  —203   C  (almost  :;n  c.  lower  than  the  boiling  pa  al 

of  tropinei,  and  which  -how,-  no  tendency  to  crystallise  at   a 

low  temperature.     It  has  strongly  alkaline  properties,  and 

forms    eharaeteri-tic    douhle   chlorides    with    platinie,   auric, 

and  mercuric  chlorides,  which  melt  at  195  — r.t;  ('.,  isi  — 
182  C,  and  225   C.  respectively.    Analyses  of  all  these  salts 

are  given.    A  -mall  quantity  of  a  difficultly  soluble  base  was 
obtained  by  heating  paratropine  with  tropic  acid  and  hydro- 
acid,  and    which  has   a    similar  mydriatic   action    to 
atropine. 

These  experiments  are  being  continued  with   the  view  of 
preparing  tropine  and  atropine  synthetically. — (_'.  A.  K. 


Synthesis  "/  Oxygenated  Pyridine  and  Piperidine  Bates. 

\    l.i.leiihurg.     Ber.  1891,  24,  1619— 1628. 

The  author  ha-  already  shown  that  the  aldehyde-  react  with 
picoliue  to  form  alkines  with  the  separation  of  water  (Ber. 

a-1'ieoliiie,  when  heated  to  120  for  10  hours  with  para- 
foim  aldehyde  in  molecular  proportion-,  water  being  added 
to  the  mixture,  yield-  cr-picolylalkine — ■ 

i    H..:<  II.  i  EJ,.OH)N 

a  liquid  boiling  at  III  — 116   ('.  under  a  pressure  of  0  mrn. 
That  it  i-  an  alkine  i-  shown  by  it-  forming  a  benzol 
t    II,  I  II  .<  II  .tit  .11  uiN.  'a   weak    base,   platinie    ttnd 
am  c  doublt  chlorides  of  which  were  prepared  and  analysed. 

The  free  ha ouM  not  be  obtained  in  a  crystalline  stan. 

On  oxidation  a  plcolv  lalklnc  forms  picolinic  acid  ;  a  pyridyl 

acid  could  not  he  obtained.     Pipecolylalkine  results 

when    the    picolyl    compound    i-    treated    with   -odium   ami 

absolute  alcohol.      It  i-  a  liquid  boiling  at  284  ■  .V  ( !.  (  eon-.). 

The  hydrochloride  i-   hygroscopic,  whilst  the  benzoyl  com- 
pound forms  a  hydrochloride  which  crystallises  in  colourless 

plate-.      In  tin-  latter  it    i-    001    the   hydrogen  of    the  imido- 

group  that  ha-  been  substituted,  since  H  form- a  nitrosamine, 
bstitution  of  the  hydrogen   of  the   imido-group  by 

methyl  i-  attended  with  considerable  difficulties,  and  it 
be  effected  bj  urj  of  the  ordinary  method-,     it  can, 

however,  be  carried  out  |»  by  heating  thea-pipe- 

■  i to    111  aqueous  solul with  a  large  excess  of  the 

potassium  salt  of  methyl  sulphuric  ester  on  thi  water-bath 

'"t    12      '-'  I  li -.      The   product    'has   obi 

i  t  I. oiling  point,  i, in   nevertheless  -till  contains  some 
i  pip.  •  olylalkinc,  h  the  methy  I  com 

pound  i  l.\  converting  the  latti  r  into  tie  n 

le  double  salt,  which  is  with  difficulty  soluble  and  readirj 
purified  bj  ion  -talli-ation  from  hot  water.  I  In-  salt  melts 
without   dei  at  214°  C,  ami   ha-   the   , po- 

sition   <  Jl,-Nt  I.  Ill'l...  Hg(  1  I  loin    it    the 

r.  adil}  oblaii  i  upy  liquid,  posst 

slight  smell  and  boiling  al   228'5   C.  (corr.).     It  is 
soluble  in  wal  ■  her,  and  only 

solidifies  slowlj  in  the  oold.     The  gold  double  chli 
the  base  i-  (airly  soluble  and  foi  ma  -mall  crj  stals  reaembling 

Further, 
thi-  n-tnetby  l-a-pip<  colj  lalkii 

t    li.  (I  II    i  II.  miN-.t  ||, 

■  it h  methyl  iodide  to  form  an  ammonium  iod 
which  the  corresponding  chloride  and  it-  gold  and  platinie 
double  chlorides  were  prepared     Sinot    thi  bast  resembles 

cloael]  both  constitutionally  an. I   in  it-   properties, 

■:.  however,  in  having  two  additional  hydrogen  atoms 

in  the  ring,  the  name  ffydrotropim  i-  proposed  for  it.    When 


Tropine.     A.  Ladenburg.     Ber.  1891,  24,  1828—1638. 

The  sj  nthetical  experiments  conducted  by  the  author  with 
the  view  of  preparing  tropine  and  atropine  (see  previous 
abstract)  have  led  to  the  desirability  of  studying  the  pro- 
of tropine  and  of  it-  salts  more  minutely,  lull 
ery-tallographic  measurements  of  the  gold  ami  platinie 
double  chlorides  of  tropine  are  given.  The  mercuric  douhle 
chloride  melts  at  246  C,  and  blackens  before  melting  j  it 
composition  C8HlbNO.HCl. 6 HgClj.  \  short  dis- 
cussion  of  the  proposed  constitutional  formulae  for  tropine 

follow  -,  ill  which    the    author   -hows   that    the   di-ba-icity  ol 

tropinic  acid  does  not  overthrow  the  formula  suggested  by 

him,  a-  -tated  hv    l.iobeiniaiiii  (Ber.  1891,  24,  515). 

— C.  A.  K. 


I   \  i  ,/■  Alkaloid  from  ConiumMaculatum,ils  Constitution 
and  Attempts  i"  Sunthesise  it.     A.  Ladenburg  ami  (1. 

Adam.     Her.  1H'.H.24,  1671—1676. 

The  author-  have  investigated  the  nature  of  the  new- 
alkaloid    i-olated    bv  Merck    from  Ciiniiim    mtuulatmn    (thi- 

Journal,  1891,  181). 

It  i-  a  Strong  base  having  an  alkaline  reaction  and   form- 
ing   readily    soluble    -alts    with    acid-.      It  melts   at  100  — 

102     I    ..  hut     -llhllllle-    before     melting    in    line    needle-;    the 

base  boils  at  229 — 281  C,  and  solidifies  to  a  crystalline 
ma--  at  once  on  distillation.  Analysis  points  to  the  formula 
t,'„lI,-N<  i.  whence  the  alkaloid  i-  isomeric  with  oonbydrine, 

with   which    it  show-  a  marked  analogy;   for  tin-  reason  the 

name  of  Pseudo-conhudrine  is  proposed  for  the  new  base, 
It  dissolves  readily  in  water,  alcohol,  ether,  and  benzene,  and 
is  optically  active,  having  a  rotatory  power  a,  i-;tu.  It 
is  a  secondary  base  and  forms  an  oily  nitrosamine.  The 
hydrochloride  forms  oolourli  --  hj  groscopic  crystals,  having 
the  composition t  Jl,  N't '.  lit  1  ;  the  hydrobromide  i-  -table 
in  the  air.  Pseudu-conliydrine  heated  with  amorphi 
phosphorus  and  hydriodic  acid  in  a  closed  tube  to  l.'ai  t',, 
forms  an  iodide  (  JI,„NI.1II  which  when  treated  with 
hydrochloric  or  Bulphuric  acid  yields  a  base,  which  was 
obtained  however  in  too  small  a  quantity  to  be  id*  untied. 

\e\eilhcle--  this  reaction  i-  considered  b,v  the  author-  to 
point  to  the  fact  that  p-cildo  conh  v  dt  inc.  like  I'onhydrinc 
and  tropine,  contain-  a  hv  dro\ y-groiip  and  belong-  to  the 
Called  "alkine-."  Ladenburg  ha-  shown  that  the 
analogy  of  pipecol]  Itnethv  lalkine  to  eonhv  drinc  points  to 
ol  the  two  following  formulae  for  the  latter: — 

t  ,H,{CH(OH)CH,.<  li    Ml 

or 

<  II  .,1  II. c  II  .1  II.  I'll  .\ll 

since  pseudo-conhydrine  is  isomeric  with  eonhydrine  it  is 
not  unnatural  to  suppose  that  it  possesses  one  of  the  above 
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two  formulae.  To  put  this  supposition  to  the  test  the  authors 
prepared  the  second  of  the  above  bodies  synthetically,  viz. : 
— a-lupetidylalkine  starting  from  o-lutidylalkiue 

C5H6(CH2.CH.,.CH,.OH)NH 

which  was  obtained  by  the  action  of  formaldehyde  on 
a-ethylpyridine.  This  body  is  a  liquid  boiling  at  128° — 
130°  C.  and  forms  characteristic  platinic  and  auric  double 
chlorides.  When  reduced  by  sodium  in  absolute  alcohol 
solution  it  is  converted  into  the  a-lupetidylalkine — 

G5H9(CHo.CH.:.CH2.OH)XH 

which  although  resembling  pseudo-conhydrine  in  smell, 
boiling  point,  and  solubility,  differs  from  it  markedly  in  its 
much  lower  melting  point,  considerably  below  0°  C.,and  in  its 
not  forming  crystalline  salts.  It  boils  at  232°— 234°  C.  The 
action  of  phosphorus  and  hydriodic  acid  is  also  different, 
and  no  crystalline  iodide  results,  but  a  body  which  when 
distilled  with  alkali  yields  a  base  having  the  formula 
CSH1SN— an  allylpyridine  or  coniceine.  It  is  evident  that 
lupetidylalkiue  is  identical  with  neither  couhydrine  uor  with 
pseudo-conhydrine  ;  the  constitutional  formuhc  of  the  two 
latter  therefore  still  remained  undetermined,  and  the  two 
formula.'  suggested  above  are  insufficient  unless  one  of  the 
three  isomers  contains  an  isopropyl  group. — C.  A.  K. 


The  Formation  of  Inactive  Tartaric  Acid  by  the  Oxidation 
of  Phenol  with  Potassium  Permanganate.  ( ).  Doebner, 
Ber.  1891,24,  1753—1757. 

A  solution  of  phenol,  neutralised  by  caustic  soda  when 
oxidised  in  the  cold  by  potassium  permanganate  yields 
oxalic  acid,  inactive  tartaric  acid,  a  large  quantity  of  carbon 
dioxide,  and  a  yellow-brown  amorphous  body,  the  com- 
position of  which  could  not  be  ascertained.  From  90  grms. 
of  phenol,  9  grms.  of  the  calcium  salt  of  inactive  tartaric 
acid,  24  grms.  of  calcium  oxalate,  and  5  grms.  of  the 
amorphous  substance  result. 

The  formation  of  the  two  acids  may  be  expressed  accord- 
ing to  the  following  equation:  — 

,  CH=CH   . 
CH<  >CH  +  H.,0  +   Os     = 

^CH— COHX 

(II.  OH— CH.OH 

/  \  +     CO. OH. CO. OH 

CO. OH      CO. OH 

a  decomposition  which,  in  the  opinion  of  the  author,  is 
entirely  in  accordance  with  Kekule's  benzene  formula,  but 
opposed  to  the  prism  and  to  the  diagonal  formula'. 

The  bearing  of  this  on  the  double  linkages  in  the  benzene 
ring  is  discussed.  Further  experiments  on  similar  Hues  are 
in  progress. — C.  A.  K. 


77te    Constitution   of    5  -  membered    Ring    Systems. 
Bamberger.     Ber.  1891,24,  1758--1764. 
See  under  IV.,  page  828. 
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The    Action    of  Acid    Alkaline   Sulphites   on    Cinnamic 
Aldehyde.     F.  Hensler.     Ber.  1891,  24,  1805—1807. 

When  cinnamic  aldehyde  is  shaken  with  acid  sodium  or 
potassium  sulphite,  the  addition  product  separates  out, 
which  when  boiled  with  water  is  decomposed  according  to 
the  following  equation :  — 

,OH 
2C6H5.CH:CH.CH<  =  C6H5 .  CH :  CH .  COH  + 

\SO„.ONa 

/OH 
C6H5 .  C,H3(SO, .  ONa)CH< 

\sSOo.ONa 

The  acid  sulphite  of  sulpho-cinnamic  aldehyde  thus  formed 
is  more  readily  obtained  by  treating  1  molecule  of  the 
aldehyde  with  2  molecules  of  a  hot  concentrated  solution 


of  the  acid  sulphite ;  on  evaporation  a  crystalline  residue 
results,  which  is  purified  by  recrystallisation  from  water. 
These  salts  regenerate  the  aldehyde  on  dry  distillation  or 
when  boiled  with  caustic  soda  ;  boiled  with  dilute  sulphuric 
acid,  sulphur  dioxide  is  evolved,  whilst  the  sulphouie  acid  of 
cinnamic  aldehyde  remains  in  solution.  This  latter  bodv, 
which  has  the  formula  C6H5.C2H3(SO.,.OH)COH,  is  isolated 
by  converting  it  into  the  hydrazone  which  crystallises  from 
alcohol  in  yellow  plates,  melting  with  decomposition  at 
165° — 166D.  The  hydrazone  when  treated  with  caustic 
soda  is  converted  into  the  hydrazone  of  cinnamic  aldehyde. 
From  these  reactions  the  close  analogy  in  the  behaviour 
of  cinnamic  aldehyde  and  of  acrolein  with  acid  sulphites  is 
apparent. — C,  A.  K. 


Morrenine  and    Morrenol.      P.    Arata    and    C.    Oelzer. 
Ber.  1891,  24,  1849—1853. 

Morrenia  brachystephana  is  one  of  the  American  Asclepi.v 
which  grows  throughout  the  Argentine  Republic,  where  it  is 
known  under  the  name  of  "  Tiisis."  It  is  largely  grown 
by  the  Indians  and  Gauchos  for  the  sake  of  the  silk  hairs 
which  the  fruit  contains  and  which  is  used  as  vegetable 
silk.  The  rich  sap  of  the  rhizoma  and  of  the  fruit  is  made 
use  of  in  medicine,  especially  as  an  aid  for  the  flow  of  milk 
in  the  case  of  women  lacking  a  milk  supply.  The  daily 
dose  is  30  grms.  The  infusion  is  yellow  and  thick  and 
bar  a  sweetish  taste  with  a  bitter  after-taste.  It  is  not 
unpleasant  to  take,  but  at  first  produces  slight  vomiting 
and  a  little  headache ;  afterwards  increased  perspiration  is 
noted,  but  otherwise  the  system  is  unaffected. 

The  authors  have  investigated  the  chemical  nature  of 
the  root  and  fruit  of  this  plant.  The  root  is  of  a  dark 
yellow  colour  and  has  a  specific  gravity  of  0'  631,  contains 
9 '06  per  cent,  of  water,  and  9 '30  per  cent,  of  ash.  Ether 
extracts  an  aromatic  smelling  mixture  of  chlorophyll,  resin, 
fatty  acids,  and  wax-like  bodies,  but  the  extract  contains 
no  alkaloid.  The  residue  after  extraction  with  ether,  when 
extracted  with  alcohol  yields  a  yellow  solution  which  con- 
tains an  alkaloid,  which  latter  is  best  isolated  by  macerating 
the  finely  divided  root  for  3 — 4  days  with  2  per  cent, 
hydrochloric  acid  and  treating  the  resulting  solution  after 
concentration  with  a  slight  excess  of  calcined  magnesia 
and  evaporating  the  whole  to  dryness.  The  residue  thus 
obtained  is  exhausted  with  alcohol,  the  solvent  evaporated 
off  and  the  residue  again  taken  up  with  either  chloroform 
or  amyl  alcohol.  A  dark  red  gelatinous  mass  having  a 
sharp  smell  and  a  very  bitter  taste  remains  after  distilling 
off  the  solvent.  It  is  soluble  iu  water,  melts  at  106'  C,  and 
gives  all  the  general  reactions  for  the  alkaloids.  The  name 
"  Morrenine "  is  proposed  for  the  new  alkaloid.  Xo 
analytical  data  were  obtained,  owing  to  lack  of  material. 

The  sap  of  the  fruit  of  Morrenia  brachystephana  consists 
of  a  yellow-white  milk,  having  an  aromatic  smell  and  which 
coagulates  on  standing.  The  liquid  separated  from  the 
coagulated  mass  contains  the  alkaloid  morrenine,  whilst 
the  residue  dissolves  in  warm  alcohol  to  a  pale  yellow- 
coloured  solution  from  which  a  white  crystalline  substance 
separates  on  standing.  This  product  is  insoluble  in  water, 
soluble  iu  cold  sulphuric  acid  with  a  red  colour  and  melts 
at  168°.  Analyses  point  to  the  formula  C^HojO  or  to 
C15H.,40.  The  name  "Morrenol"  is  proposed  for  this 
substance,  which  is  being  further  investigated. — C.  A.  K. 


Preparation   of    Catechol.     H.    Gutknecht.      Chem.   Zeit. 
1891,  15,  959. 

Catkchol  has  for  a  long  time  been  neglected  by  manu- 
facturers of  dyestuffs  on  account  of  supposed  difficulties  in 
its  preparation.  A  useful  product  may  however  [readily  be 
obtained  from  catechu  if  the  use  of  unnecessary  heat  and 
reagents  is  ^avoided.  Commercial  catechu  is  cut  into  large 
pieces  with  wet  knives  or  axes,  softened  in  cold  water,  well 
kneaded,  filtered  cold  through  woollen  cloths  and  the 
residue  washed  with  cold  water.  The  catechu-tanuiu 
passes  iuto  solution,  the  residue  containing  the  catechol 
is  dissolved  a  little  at  a  time  in  hot  water,  filtered  through 
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woollen   clothj,  and   the   Bolution  cooled    a-   speedily  as 
possible.    The  catechol   i-  thus  precipitated   in   yellowish 

lies.     The  filtration  of  the  hoi  solution  presents 

in  account  of  tin--  slimy  consistency  of  the 
residue.  The  catechol  may  be  purified  by  recrystajlisation 
ilourised  by  adding  lead  acetate  drop  by  drop_  to  the 
warm  solution.  It'  the  catechu  is  directlj  treated  with  hot 
wat.r  and  filtered,  the  cold  mass  loses  it-  -limitless  and 
<-an  more  easilj  be  worked  ;  the  yield  of  catechol  i-  however 
about  20  percent,  less.  The  catechu-tannin  should  be 
useful  in  cotton  dyeing  a<  it  yields  clearer  shades  than 
ordinary  catechu.  Catechol  is  useless  as  a  dye  for  cotton, 
but  wheu  treated  with  weak  acids,  preferably  boric  acid, 
or  with  -mall  amounts  of  acid  salts  at  100  .  il  is  converted 
int.,  an  ancry stall isable  product  which  yields  a  clear  green 
colour  with  cotton  tissues.— S.  Ii.  A.  A. 


Bismuth  Salicylate.     H.  Causse.     Compt.  Rend.  1891,112, 
1220—1228. 

I-.  order  to  prepare  bismuth  salicylate  by  the  double  de- 
composition of  a  bismuth  -alt  and  an  alkaline  salicylate,  it 
is  necessary  to  dissolve  the  former  in  arid,  with  the  result 
thai  a  mixture  of  the  salicylate  with  salicylic  acid  is 
I.  In  order  to  avoid  this,  the  author  prepares  the 
salt  in  the  presents*  nium   chloride,  which  ha-  the 

of  keeping  the  bismuth  -alt  in  solution  without  any 
dissociation  and  precipitation  of  a  basic  -alt  taking 
100  .'nil-,  "t  Bub-nitrale  of  bismuth  are  dissolved 
in  hydrochloric  acid  (concentrated)  and  tin-  solution  treated 
In  the  cold  with  I  litre  of  a  saturated  solution  of  ammonium 
chloride;  to  this  is  then  added  a  mixture  of  120  grins,  of 
sodium  salicylate  and  500  gnu-,  of  a  saturated  solution  of 
ammonium  chloride,     tin  standing,  tie-  bismuth  salicylate 

-, j.n.it ii    in   the   form   of    a    voluminous   crystalline 

jely  resembling  dehydrated  quinine  sulphatein 

appearance.     It  is  filtered  off,  washed,  and   dried  at  the 

ordinary    temperature.      Analysis    point-    to   tin-   formula 

i.    i    him    ■   l  HjO  i  it  is  insoluble  in  and  unaeted  upon 

iter,   whilst    boiling   water,   arid-,   and   alkalis 

di mpose  it  with  the   separation  of  salicylic  acid  or  of  a 

salicylate.  It  i-  also  readily  decomposed  by  absolute 
alcohol,  and  on  heating  when  the  decomposition  begins  at 
50   t  .— C.  A.  K. 


l.a-  heen  unacted  upon.  The  new  base  is  then  extracted 
from  the  alkaline  liquid  with  ether,  the  ether  distilled  off 
and  the  basic  sulphate  and  then  the  neutral  sulphate  of 
quinethyline  prepared,  which  latter  is  purified  by  repeated 
i,  crystallisation  from  hot  water. 

Quinethyline,  CdH^NjO.OCjHj,  is  prepared  by  treating 
the  neutral  sulphate  with  a  -light  exeess  of  ammonia  in  the 
eold.  It  is  precipitated  as  a  white  amorphous  powder 
i  lose]]  resembling  quinine.  This  precipitate  is  hydrated, 
and  melts  at  Co  ('.,  hut  by  careful  drying  tirst  in  the  air 
and  finally  at  125'  C,  it  is  obtained  in  a  pulverulent  form, 
\\  hen  it  melts  at  160°  C.  It  is  very  soluble  in  ether,  alcohol, 
\e.  ;  the  sulphuric  acid  solution  of  the  base  i-  Btrongly 
fluorescent.  Quinethyline  could  uot  be  obtained  in  a 
en  stalline  condition,  hut  it  form-  a  crystalline  hydrate  ;  like 
both  quinine  and  cupreTne  it  blacvo-rotatory,[a]B=  — 169'  I  . 
The  acid  sulphate  of  the  base,  1 1\  II,,. X_.(  >.)_..  II,S(  l,H_.<  ). 
is  only  -lightly  soluble  in  cold  water,  whilst  the  neutral 
sulphate  is  considerably  more  soluble,  and  forms  large 
prisms,  which  effloresce  in  the  air  and  have  the  composition 
(  .,]|..,\.<L.H,Si>,.8  H.O.-C.  A.  K. 


Quinetkylene,  a  Homologue  <•!  Quinine.     E.  Grimaux  and 
A.  Arnaud.    Compt.  Rend,  1891,  112,  1864—1367. 

Thi  authors  have  Bhown  in  a  previous  communication  (this 

Journal,  1891,  7'.':t  and  790)  that  quinine  i-  the  methyl  ether 

of  cupreTne,  and  the  name  of  "quinines"   i-  proposed  for 

all    derivative-    of    cupreiue    having    the     general     formula 

i  ll  Nil. in;  where  R  is  a  substituting  group.  Thus 
ordinary  quinine  i-  the  first  member  of  this  serie-,  and  the 
bod]  described  in  the  present  memoir  the  Bccond  member, 
via.,  the  ethyl  ether  of  cupn  ine  or  quinethyline.  The 
of  oupreine  previous!)  prepared  were  found  to  contain 
■mall  quantities  of  quinine  -alt-,  and  in  order  to  obtain  the 
ier  in  a  pure  state  the  acid  sulphate  i-  iii-t  converted 
into  the  neutral  sulphate  in  aqueous  solution,  'he  latter 
separated   by  crystallisation,   redissolved  in   boiling  water, 

and     the    solution    treated    with    an    eXI  tie    soda. 

The  cupreTne  is  first  precipitated,  and  then  redissolved  bj 
the  alkali,  whilst  the  quinine  remains  suspended  in  the 
solution  an  I  ina\  be  extracted  either  l>\  mean-  of  ethei  "i 
form.  The  i'  sidual  alkaline  Bolution  i-  then 
treated  with  sufficient  dilute  sulphuric  aeid  to  redissolve  the 
precipitated  base,  and  the  alkaloid  tin. illy  obtained  in  the 
free  state  h)  pouring  the  acid  solution  into  ammonium 
hydrate.  The  precipitate  is  collected,  washed  and  dried  at 
loo     i         |.     prepare   the    quinethyline,   the  cupreTne   is 

ed  with  ethyl  chloride  or  bromide  at  120  ISO  I 
preferably  with  ethyl  intrat,.  One  molecule  "f  cupreTne 
dissolved  in  alcohol,  i  mols.  ol  -odium,  and  l  mols.  ol 
ethyl  nitrate  ate  heat.  .1  in  a  sealed  tube  to  95  loo  c. 
for  12—15  hour-.  The  alcohol  i-  then  distilled  off,  the 
residue  taken  up  with  acidulated  water,  and  an  excess 
-...Iniiii  hydrate  added,  which  redissolvcs  any  cupreTne  that 


The  Volatility  nf  Creosote :  Pharmaceutical  Preparations. 
A.  Keisman'n.      l'harm.  C.  II.  X.  F.  1891.  12,  203. 

i  ii  1 1,  in  vi  creosote,  a  mixture  of  gnaiacol  and  creosol,  only 
commences  to  boil  at  205° — 220°.  but  is  volatile  even  at 
ordinary  temperatures  :  thus,  a  sample  which  was  exposed 
on  a  watch-glass  to  the  air  inside  the  case  of  a  chemical 
balance  for  less  than  four  weeks,  lost  G5G  per  cent,  of 
its  weight.  Creosote  pills  coated  with  cocoa,  under  similar 
conditions,  lost  22*4  per  cent,  of  the  creosote  they  con- 
tained; sugar-coated  pills  kept  better,  losing,  during  the 
same  time,  only  5*6  per  cent.  The  author  considers 
enclosure  in  gelatin  capsules  the  best  method  of  making  up 
pharmaceutical  preparations  of  creosote. — K.  B. 


Terpenes  ttml  Camphor.  0.  Wallaoh.  Her.  24,  1525 — 1579. 

In  the  following  paper  the  author  give-  a  summary  of  the 

recent  literature  on  the  Bubjecl  of  the  torpeues :  main  "i 

the  original  papers  to  which  he  refer-  have  been  previously 
abstracted.  (Compare  this  Journal,  1888,  517,  586,  5S7"; 
I  35;    1890,  968,  964,  11  17.) 

The  terpene-like  hydrocarbons  may  be  classed  into  three 
groups,  according  to  their  molecular  formula'  i  —  ^1.)  llenii- 
terpeiie- or  pent. in-.  »  ,11,  (2.)  True  terpenes,  C,„II„;. 
(8.)  Polyterpenes  it',11,),,. 

The  true  terpenes  undergo  decomposition  at  a  moderately 

high  temperature,  being  partially  converted  into  unsaturated 

hydrocarbons  of  the  valerylene  series,  the  best  known 
member  of  which  i-  isuprene;  isoprene,  and  the  ordinal] 
terpenes  undergo  polymerisation  at  a  high  temperature  and 
are  transformed  into  polyterpenes  of  the  molecular  formula 
C|  ,11  |,  i  H  ...  &i ■  ;  of  these  polyterpenes,  to  which  class 
belong,  amongst  others,  caoutchouc  and  colophony,  the 
sesquiterpenes, '  II ...  are  most  commonly  found  In  ethereal 
oils. 

At  the  present  lime  there  an  nine  terpenes  which  have 
been  characterised  with  certainty  a-  distinct  substances, 
namely,  pinene,  camphene,  fenchene,  limonene,  dipentene, 
sylvestrene,  phellandreno,  terpinene  and  terpini 

Pinene  is  the  fundamental  constituent  of  the  ordinary 
varieties  of  oil  of  turpentine;  it  i-  the  principal  constituent 

of  the  ethereal  oil-  of  in.'-t  pin.-,  and  also  occurs  ill  larger 
or  -mailer  quantities  in  numerous  ethereal  oils  from  other 
source-. 

Camphene  is  important  on  account  of  its  close  relation- 
ship with  camphor  (see  below  ),  but  whether  it  occurs  in 
nature  has  not  yet  been  determined. 

Fenchene  has  only   recently  been  discovered  j  it  is  vary 
Ij  related  to  camphene,  as  will  be  shown  later  on. 

Limonene    is    one    of    the    most    commonly   occurring 
terpenes  ;  it  is  present  in  the  ethereal  oil  of  the  aurantiai 
in  the  largest  quantity  in  oil  of  Orange-peel,  and  also  in  oil 
of  Lemon  and  oil  of  Bergatnol  i  it  i-  also    found  in  con- 
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siderable  quantities  in  Cumin  oil,  Dill  oil,  and  nil  of  Flea- 
hane.  and  is  a  never-failing  constitutent  of  oil  of  Pine- 
needles  (this  Journal,  188S,  5*7). 

Dipentene  occurs  in  oil  of  elemi  (this  Journal,  1 889,  63S  ). 
oil  of  Camphor,  and  in  Russian  and  Swedish  oil  of  turpen- 
tine ;  it  is  formed  in  particularly  large  quantities,  together 
with  isoprene,  by  the  dry  distillation  of  caoutchouc,  and 
can  also  be  obtained  from  certain  terpene  derivatives  con- 
taining oxygen,  for  example,  from  cineol,  terpin  hydrate, 
and  terpineol. 

Sylvestrene  has  only  hitherto  been  found,  together  with 
pinene,  in  Swedish  and  Russian  oil  of  turpentine ;  the 
American  oil  of  turpentine  contains  pinene  but  not  sylves- 
trene, although  it  is  obtained  from  the  same  species  of 
pine. 

Phellandrene,  until  lately,  had  been  found  only  in  the  oils 
of  Bitter-fennel  and  Water-fennel,  but  it  seems  to  be  some- 
what widely  diffused,  and  is  now  known  to  occur  in  oil 
of  elemi,  eucalyptus  oil,  &c.  (this  Journal,  1888,  5870 

Terpinene  occurs  in  nature  in  oil  of  cardamom,  and  can 
be  obtained  artificially  from  other  terpenes. 

Terpinolene  has  been  obtained  artificially  by  various 
reactions,  but  has  not  yet  been  much  investigated. 

The  terpenes  exist  in  physically  different  modifications  : 
Piuene,  from  American  oil  of  turpentine,  for  example,  is 
dextro-rotatory,  whilst  that  obtained  from  the  French  oil 
(formerly  called  terebeuthene)  is  levo-rotatory.  Limonene, 
from  the  oil  of  the  Aurantiacea  and  from  oil  of  Cumin, 
is  dextro-rotatory,  that  from  Pine-needle  oil  is  levo-rota- 
tory. Phellandrene,  from  oil  of  Fennel  and  from  oil  of 
Flemi,  is  dextro-rotatory,  but  that  obtained  from  eucalyptus 
oil  is  levo-rotatory. 

Most  active  terpenes  can  be  converted  into  inactive 
modifications  by  heat  and  by  various  chemical  agents,  such 
as  mineral  acids  ;  the  inactive  products  are  also  formed  by 
mixing  equal  quantities  of  the  two  active  modifications  of 
opposite  rotatory  power.  The  active  terpenes  give,  as  a 
rule,  active  derivatives;  occasionally,  however,  the  deriva- 
tive has  a  rotatory  power  of  opposite  sign  to  that  of  the 
compound  from  which  it  has  been  obtained- 

In  some  cases  the  inactive  form  of  the  terpene,  or  its 
derivative,  is  identical  with  the  corresponding  active  modifi- 
cation in  all  respects  except  as  regards  optical  properties  ; 
this  is  so  with  pinene,  camphene,  and  phellandrene. 
Inactive  limonene  is,  however,  totally  different  from  the 
active  terpene  in  its  whole  behaviour;  the  derivatives  of 
the  two  modifications  have  also  so  little  resemblance  that 
inactive  limonene  was  formerly  thought  to  be  a  distinct 
hydrocarbon,  and  named  dipentene;  it  will  be  found  con 
venient  to  retain  this  name  for  inactive  limonene. 

Although  most  active  terpenes  can  be  readily  rendered 
inactive,  some,  such  as  dextro-rotatory  sylvestrene  (and  the 
levo-rotatory  sesquiterpene)  cannot  be  converted  into  inactive 
modifications ;  others,  such  as  fenchcne,  terpinene,  and 
terpinolene  are  at  present  only  known  in  the  inactive 
forms. 

As  regards  other  physical  properties  it  may  be  stated 
that  pinene,  camphene  (melting  point  50 " )  and  fenchene 
boil  at  about  1GCT  and  have  a  specific  gravity  of  about  0'  8G  ; 
limonene,  dipentene,  and  sylvestrene  boil  at  about  175  and 
have  a  specific  gravity  of  0-84G  at  20    (see  table,  p.  852). 

That  the  terpenes  are  unsaturated  compounds  is  clearly 
shown  by  various  reactions.  They  combine  directly  with 
the  halogen  acids  yielding  hydrochlorides  and  hydro- 
bromides,  but  they  do  not  all  behave  in  the  same  way,  as  is 
shown  by  the  following  examples : — When  perfectly  dry 
hydrogen  chloride  is  passed  into  dry  pinene,  a  saturated 
erystalline'compound  C10H1G.HC1  ("artificial  camphor") 
is  formed  ;  camphene  also  combines  with  one  molecule  of 
hydrogen  chloride  under  similar  conditions,  and  the  product 
is  a  saturated  compound.  Limonene  shows  a  totally 
different  behaviour ;  when  it  is  treated  with  hydrogen 
chloride  in  absence  of  water  it  combines  with  one  molecule  of 
the  acid  yielding  an  unsaturated,  optically  active  liquid 
having  the  composition  CUIH1I;.  HC1  ;  this  compound  com- 
bines with  a  second  molecule  of  hydrogen  chloride  in 
presence  of  moisture,  being  converted  into  an  inactive  com- 
pound (dipentene  dihydrochloridc)  of  the  composition 
C10H16  .  2  HC1.        Dipentene      and     sylvestrene     resemble 


limonene  in  their  behaviour  with  hydrogen  chloride.  The 
uniting  points  of  the  mono-  and  dibydrochlorides  of 
the  terpenes  are  given  in  the  table  (see  page  852).  From 
both  these  classes  of  compounds  the  terpenes  can  be 
regenerated  by  heating  with  aniline  or  sodium  acetate. 

The  terpenes  also  behave  differently  towards  bromine  :  — 
Some,  as  for  example  pinene  and  fenchene,  combine  with 
only  one  molecule  of  bromine-yielding  saturated  compounds, 
whilst  others,  such  as  limonene,  dipentene,  sylvestrene  and 
terpinolene  combine  directly  with  two  molecules  of  the 
halogen.  Most  of  these  compounds  are  crystalline  (see 
table,  p.  852)  and  like  the  hydrochlorides  and  hydro- 
bromides  are  of  great  service  in  identifying  the  terpen  ■-. 

Some  of  the  best  defined  terpene  derivatives  are  those 
obtained  by  treating  the  terpenes  with  oxides  of  nitrogen  or 
with  nitrosyl  chloride.  Phellandrene,  for  example,  can  be 
readily  detected  by  pouring  a  mixture  of  the  sample  and 
light  petroleum  on  an  aqueous  solution  of  sodium  nitrite,  and 
then  gradually  adding  acetic  acid,  with  frequent  shaking ; 
if  phellandrene  is  present  a  voluminous,  unstable,  crystalline 
compound  of  the  composition,  C|0H16 . Ns03,  is  quickly 
deposited.  Terpinene  also  combines  with  nitrous  acid, 
but  much  more  slowly,  yielding  a  very  stable  nitrosite, 
C'n.II,,, .X.,0:„  which  crystallises  in  prisms  and  melts  at  155  . 

The  other  terpenes  do  not  yield  crystalline  derivatives 
with  oxides  of  nitrogen,  but  combine  with  nitrosyl  chloride 
forming  nitrosochlorides  of  the  general  formula — 


NO 


CioH16^ 

xci 


(see  table,  p.  852.) 


These  compounds  can  be  easily  prepared  by  treating  a 
solution  of  the  terpene  in  glacial  acetic  acid,  or  alcohol, 
with  amy!  or  ethyl  nitrite,  and  then  adding  hydrochloric 
aciil  to  the  well-cooled  mixture  (this  Journal,  1888,517). 
If  in  the  above  reaction  nitric  acid  i^  used  in  the  place  of 
hydrochloric  acid,  nitrosates  of  the  general  formula — 

/NO 

vOXCa, 

are  produced  (this  Journal,  1888,  517)  ;  the  nitrosates  arc 
sometimes  ver3'  serviceable  for  the  isolation  of  particular 
compounds,  but  they  are  frequently  more  soluble  than  the 
nitrosochlorides  or  else  do  not  crystallise. 

The  unsaturated  terpene  hydrochlorides, soph  as  limonene 
and  dipentene  hydrochloride,  also  yield  crystalline,  very 
sparingly  soluble  nitrosochlorides  and  nitrosates. 

The  nitrolamines  (this  Journal,  1888,  517)  have  also 
proved  of  great  value  for  the  identification  cf  the  terpenes. 
These  compounds  are  easily  obtained  by  treating  the  nitroso- 
chlorides, nitrosates,  uitrosites,  or  hydrochloronitrosates  of 
the  terpenes  with  organic  bases  such  as  piperidine,  benzyl- 
amine,  &c. ;  they  crystallise  very  readily,  are  very  stable, 
and  have  well-defined  melting  points  (see  table,  p.  852). 

When  the  nitrosochlorides  are  treated  with  reagents  which 
eliminate  hydrogen  chloride,  they  are  converted  into  nitroso- 
compouuds  of  the  general  formula  CU|H,,XO  ;  in  the  case  of 
pinene,  limonene,  and  dipentene,  these  iiitroso-dcrivativcs 
crystallise  well. 

The  author  then  proceeds  to  explain,  with  the  aid  of  the 
following  diagram  and  table  (p.  852).  some  of  the  most  im- 
portant reactions  of  piuene.  He  considers  that  the  beha- 
viour of  this  terpene  is  best  explained  by  assigning  to  it  the 
constitution  represented  by  the  formula  given  below,  and  by 
assuming  that  in  some  reactions  the  para-binding  is  broken, 
and  a  second  ethylenic  binding  formed  between  two  other 
carbon  atoms  by  intramolecular  change. 


CH; 

lie 
IIC 


ci  i, 


-CH 

I 
CH 

\lcH 


ice 

H.C 


C3H 

I 
c 


/ 


CH 
CH 


CH, 

Pinene. 


CH;( 

Camphene. 
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A-  ■  camples  ■  I  some  ..t  the  r.  actions ol  piocne,  it  maj  be 
mentioned  that  it  is  converted  into  dipentene  by  heating  il 
at  a  high  temperature  i  when  treated  with  moist  hydrogen 
chloride  il  i-  converted  into  dipentene  dibydrocblonde, 
i     I!    .2 HCI,  bul  with  dilate  nitric  acid    it   give*  terpin 

2  II  'i.  Dipentene  and  it-  derivative*  an-  nut  the 
only  pi  '"in  of  moisl  acids  on  pinene;  the 

formation  ol  I  '  rpinolene,  terpineol,  and  cineol  has 

also  been  observed,  bul  these  compounds  are  doubtless 
formed  from  terpin  by  secondarj  reactions.  Pinene  uitroso- 
chloride  i-  readily  converted  into  crj  stalline  nitrolamines  bj 
compounds  such  as  pipcridine  and  benzylamine,  which  have 

•nr,-  ..i   fattj  bases;  when,  on  the  other  band,  it  is 

I  with  trni-  amide-compounds  it  is  reconverted  into 

pinene.     By   means  of  the   bul  reaction  it  is  possible  to 

prepare  chemical!}  pun-,  inactive  pinene  (this  Journal,  1890, 

When  pinene  nitrosochloride  is  treated  with  alcoholic 

!   byd -n  chloride,  and  is 

converted  into  nitrosopinene,  which,  on  reduction  »itli  zinc- 
dust  and  acetic  acid, is  transformed  into  pinylamine.   Pinyl- 


amine  hydrochloride,  when  heated  above  it-  melting  point, 
gives  parisopropylmethj  Ibenzene  t  cymene ). 

The  t«"  terpenes,  camphene  and  fenchene,  are  probably 

verj    similarly    constituted.     The  former  can  be  obtained 

artificially  from  camphor,  and  has  probably  the  constitution 

:i  above  ;  the  latter  is  formed  in  exactly  the  same  manner 

im  fenchon,  a  substance  isomeric  with  camphor,  and 
which  has  recently  been  isolated  from  Fennel  oil  (this 
Journal,  1890,  1147).  The  close  relationship  between 
camphor  and  fenchon  i-  clearly  shown  by  the  remarkable 
similarity  in  the  chemical  behaviour  of  the  two  compounds. 
As  «ill  be  Been  from  an  examination  of  the  following  table, 
(p.  853),  the  two  substances  form  strictly  ana'  . 
derivatives. 

Thi  i stitution  of  limoneoe  and  dipentene  is  then  iiis- 

cussed,  and  it  i-  shown  thai  the  two  compounds  arc  stmc- 
turally  identical,  dipentene  being  produced  when  equal 
quantities  of  ilextm-  and  levo-rotatorj  Limonene  arc  mixed. 
Although  tins  is  the  ease,  the  physical  properties  ol  the 
derivatives  of  the  two  substances  ilitler  very  considerably. 
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Pansopropylmethylbencene 


formations 

I'u,. 


'hi.  i   On  healiit       D  :  .    | .  .. 


'"  '   '" ""./•   i  np.  in. I,.-,  i-oiyterpciu  -.  [soprene  (<  J  I.  . 

(»,)    II  ,/A  ..,,./...-  Terpineol  ((     HlsO     rerpin  hydrate  (C10H„O,       11,0  llm.     Dipeu- 

Il  i  pit ,  •    Hll|  llinc. 

'"""'•""""  '' K<     H|.C     I'inol  hydrate  (Cll(Ul(,0,).    Tcrebic  acid  ((    H,„OA  Tcrpenylio 

a.  i.l    in.. 
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Transformations  in  the  Terpens  Series. 


Dipentene.) — >  Terpinene. 


* 

Borneo! 
(Cl0H,sO) 


Terpin  hydrate 
(CJ0HMOa  +  H..O) 


I    ? 


Terpineol  O- 

(C,0H„O)  ^ 
I 


v  i 

Camphor.     I'inol.      C'ineol. 
C'niH,r,0    CI0HuO    C'„|H,S<). 


[Limonene.] 


i  4>  /, 


Terpinolene. 

T      I     I 


Fenchon  Series. 


Camphor  Series. 


("Specific  gravity  =  0-9465  at  19° 

Fenohon-i  Melting  point..  =  6° 
^.Boiling  point...  =  102° 

("Melting  point  =  17or 
Camphor  •< 

(.Boiling  point  =  204° 

1 

C10H1GH.OH 

^Specific  gravity  =  0':>33  at  50° 
1 
Alcohol  -!  Melting  point..  =  10° 
1 
LBoiling  point...  =  201° 

(M.lting  point  =  206° 
Borneol  •! 

(Boiling  point  =  212° 

"iflHisH.CI 

Fenohyl  chloride.... Liquid,  boiling  point  =  81°  (11  mm.) 

liornyl  chloride Solid 

C  H 

("Liquid,  Specific  gravity  =  0'864at20° 
Fenehene< 

(.                Boiling  point...  =  158°— 160° 

(Solid,  Melting  point  =  50°; 
Camphene  -'                       Sp.  gr.  =  0'85  at  50° 
(                 Boiling  point  =  160° 

1 
C|,iHi-NH  COlt 

(Melting  point  —  159° 

(.Boiling  point  =  l'J!>°— 200° 

Formylbornylamine....  Melting  point  =  60°— 61° 
Acetylbornylamine  ....  Melting  point  =  1113 
Benzoylbornylamine...  Melting  point  =131° 

C|„HrXH  CO  CH3 

C10H17NH.CO.C6HS  . 

Ci„H,6:NOH 

1 
G»HB.CN 

(  Melting  point  above  150° 
Oximc  ■] 

(.Boiling  point  about  210 

Oximc. .  Melting  point  =  118° 

Boiling  point  =  217^—218™ 

216-217 

CHls.CHa.NH 

Boiling  point  about  2  to   I S 1 

l'.U  — 396° 

Melting  point  =  113  —111 

121  —125 

C,H,,.COOH 

Boiling  point  =  237  — 2i»l 

231"— 255 

C  H 

.... 

130°— 140° 

The  two  series  of  compounds  also  differ  in  solubility 
and  iu  the  facility  with  which  they  crystallise.  Dipen- 
teue  dihydrochloride,  Cl0H19C!.:,  and  the  dihydrobromide, 
C10HlsBr2,  can  be  converted  into  crystalline  halogen 
substitution  products ;  the  hydrochloride  yields  the  com- 
pounds C|0H,7C13  (melting  point  85° — 86°)  and  C'„|H,fiCl2 
(melting  point  105°).  and  tne  hydrobromide  gives  a 
tribromide  CI0H17Br3  (melting  point  110°).  When  this 
tribromide  is  boiled  with  alcoholic  potash  it  is  converted 
into  an  unsaturated  hydrocarbon  (boiling  point  182°)  which 
is  isomeric  with  cymene,  and  which  forms  a  crystalline 
tetrabromide,  C10Hi4Br,,  melting  at  154°.  A  satisfactory 
constitutional  formula  for  limonene  cannot  yet  be  put 
forward. 

A  substance  closely  related  to  dipentene  is  <  'ineol 
(eucalptol,  eajeputol),  C10H19O  (this  Journal,  1888,  586),  a 
compound  which  forms  the  principal  constituent  of  the  oils 
of  L'ina,   Eucalyptus  globul,  and  Cajeput,  aud  which  also 


occurs  in  the  oils  of  Rosemary,  Laurel,  Sage,  Spike, 
Myrtle,  Camphor,  Lavender,  and  Australian  eucalyptus. 
Cineol  has  the  same  boiling  point  as  limonene,  dipentene, 
and  sylvestrene,  but  a  much  higher  specific  gravity  aud 
refractive  power  ;  when  limonene  or  pinene  contains  a  small 
quantity  of  cineol  its  properties  are  altered  to  such  an  extent 
that  it  may  be  easily  mistaken  for  a  distinct  compound.  It 
is,  however,  very  easy  to  identify  cineol  owing  to  the 
readiness  with  which  it  combines  with  bromine  and  with 
hydrogen  bromide.  Cineol  can  be  readily  converted  into 
dipentene  by  the  action  of  dehydrating  agents,  and  it  is 
transformed  quantitatively  into  dipentene  derivatives  in 
various  reactions. 

As  regards  the  constitution  of  sylvestrene,  terpinolene, 
terpinene,  and  phellaudrene,  nothing  definite  is  known. 

— F.  S.  K. 


D  2 


THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Oct.  81, 1SS1. 


pates  rs 


.1    tlanvfacluri    of    Uo-Eugenol   and  of  certain 
Derivaheet  and  their  Application  tothi  Manu/ai 
I  „„,,,  m       '■     di     Laire,    Paris,    Prance.      Bng.  Pat. 
17,547,  November  1,  1890.     Go". 

Iso-bvokiol,  which  hat  the  formula — 

/CU     I  II.'  II 

OCH, 
xOH 

i-   prepared   fromeogenol,   oi   the   Essence  "t  Cloves,  bj 

it  with  caustic  potash  in  amyl  alcohol  solul 
16—24  four-.  After  distilling  oil  tin-  amyl  alcohol  with 
■team,  the  residual  liquid  i-  treated  with  dilute  sulphuric  or 
[,  when  tin-  iso  eugenol  separates  and  i- 
decanted,  washed,  and  purified  by  distillation;  it  boils  at 
B)  replacing  the  hydrogen  of  the  hydroxy! 
group  in  iso-eugenol  by  an  acid  radicle,  acetyl,  propionyl, 
botyryl,  valeryl,  and  benzoyl  derivs  beohtained, 

mII  of  which  yield  vanillin  on  oxidation.  In  the  pr<  | 
..t  these  compounds,  both  mono-molecular  and  polymerised 
,,,  iy  result  :  tin-  latter  only  give  small  yields  of 
vanillin  »h'en  oxidised,  and  r  1 1.  r.  Jon  the  conditions  favour- 
able to  the  preparation  of  the  former  must  l»-  maintained. 
These  conditions  consist  in  heating  'he  iso-eugenol  with 
anhydrona  and-,  .ir  in  treating  Blighty  alkaline  solutions  of 
the  alkali  -alt-  of  iso-eugenol  with  the  acid  chlorides. 

i-   f..r   the  preparation   of  the  acetyl   and  benzoyl 
compound!   are  given;    thej    ate    crystalline    bod 
former  melting  at  79      BO   C,  the  latter  at  103°— 104   C. 

— C.A.  K. 


i-  placed  previously  to  their  entering  the  tubes,  by  which 

mean-  any  deposition    of   inoi-ture    which    would    render  tile 

mat' rial  soft  and  liable  to  cake  is  obviated.     The  apparatus 

-  of  a  furnace  in  which  a  heating  appliance  for  the 
air,  a  superheater  for  the  steam  and  two  independent  scries 
of  tulies  or  retorts  for  the  manganate,  are  fixed.  In  one  of 
these  series  the  manganate  is  treated,  with  the  superheated 
Steam,  and  in  the  other  the  reduced  manganate  is  re-oxidised 
by  the  hot  air,  this  order  of  things  being  reversed  at  the 
end  of  each  operation.  Without  any  change  of  tempera- 
ture, therefore,  a  continuous  supply  of  oxygen  is  drawn  off, 
which,  after  passing  through  a  cooling  apparatus  and  a 
washer,  is  collected  in  a  gas-holder.  The  process  may  be 
repeated  indefinitely.  The  superheating  of  the  steam  has 
tie-  additional  advantage  of  facilitating  the  reduction  of  the 
manganate,  owing  to  the  decomposition  of  the  steam  into 
hydri  gen  and  oxygen  that  takes  place.  Xo  details  of  plant 
are  given. — C.  A.  K. 


Tmproeementi  in  th    ttanufacturt  of  Methyl  and  Ethyl 
Phenacetine.    B.  Willcox,  I  hriketi 

vormali  I     Bayei  and  ( lo,"    1  Ibi  many.     Eng. 

Pat.  l-  022,  November  8,  1890.     id. 

Tins  is  an  improvemi  nl  on  the  patent  previously  tal 

for  the  preparation  of  methyl  and  ethyl 

I'at.  :,.  rial,  1891, 

To   prepare   the  ethyl   compound,    phenacetine    i-   tii-t 
ted  into  the  acetyl  compound  by  treating  it  tit  the 

ordinary    temperature   with   acetic  anhydride  in  molecular 

proportion-,   the    temperature    being    gradually    raised  to 
during  the  addition.    The  whole  is  allowed  to  cool, 

al.  oli,. I  added,  and  then  ill-tilled,  when   any  <  v 

anhydride  is  removed  a-  acetic  ether.  The  residue  is 
distilled  in  vacuum,  when  it  cone-  over  a- a  clear  liquid, 
which  solidifies  on  standing,  and  consists  of  pure  ethyl 
phenacetine  The  methyl  compound  i-  prepared  similarly. 
111.-  acetic  anhydride  maj  he  replaced  by  acetyl  chloride,  or 

C.  A.  K. 


i  ",<■  Productiono)  Anthranilic Acid.    O.Imray, 

London,     from  "  Amstcrdamsche  Chininefabrik,"  Am- 
sterdam,   RoUud.      In.'.    Pat.    Is. -jir,,    November    12, 
Id. 

mult  r  IV..  j, it. i     - 


I     \.       /  Producing  Oxygen   Gas.     f     Ffanta, 

I. on  l  I  Pat.   8084,   I    ■  .  ',   L891.    ( I  ndcr 

liitem.it   <  onv.  i  >•  'oh.  i  22,  1890  I    "''"/. 

Tin  process  is  based  on  that  du  Motay,  in  which 

mates  of  soda  are  tn  att  tl  in  a  current  of  steam,  when 

.  olved  atid  the  i,  .  duct  <l  to  scsqui  - 

iting  in  a 
current  of  air.     Two  -p.  ikon  in  onli  r 

to  obi  l.lte   the     melting 

in  the  retort.       Iii  tin   t  sodium 

i  i  potassium  i-  prepared  in  a  ]  tion;  full  details 

lor  producing  it   ii.  tin-  fi  llv,  the 

ii  employi  d  in  the  op<  I  in  the 

.  ,i-   th.    ii  out-  ,,i    in!,,  -  in  which  lie  1 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Action  of  Sulphuric  Acid  mi  Quinol  'Hydroquinonc)  and 
I  ffeel  of  ilu  Resulting  Quinol  Monosulphonic  Acid  on 
Gelatino  ■  Bromide     Plates.       .1.    II.    Stebbins,     jun. 

.1.  Amer.  (hem.  Soc.  1891,  13,   155— 159. 

Wins  quinol  (hydroquinone)  is  heated  at  100  with  twice 
it-  weight  of  sulphuric  acid  of  GG  ,  it  i-  converted  into  a 
ma--  of  yellowish  acicular  crystals  of  quinol  monosulphonic 
acid,  CjH3(OH)jSO,H,  which  can  !„    freed  t excess  o( 

acid  by  draining,  and  crystallised  directly  from  alcohol.  It 
can  al-o  be  obtained    in    the  usual  way  by  decomposition   of 

the  barium  suit.     From  alcohol  it  crystallises  in  brownish 
transparent  rhombic  prisms  of  the  composition — 
2C-..H.(<  )llv.s. )  H  +  c.ll.n 

They  lose  the  greater  part  of  their  alcohol  over  sulphuric 
acid  at  the  ordinary  temperature  and  the  remainder  at  120°. 
'I  lie  barium  salt  crystallises  with  1  inol.  1 1 .()  in  concretionary 
-t,',l. ite  group-  of  acicular  crystals.  The  potassium  salt  ul 
obtained  from  the  harium  -alt  by  double  decomposition  ;  it 
crystallises  in  small  yellowish-white  needles  when  the 
concentrated  solution  is  mixed  with  three  or  four  times  its 
volume  of  alcohol  ami  allowed  to  evaporate  in  a  vacuum. 

A  -olulion  of  the  barium  -alt  made  slightly  alkaline  with 

sodium  carbonate,  slowly  develops  a  reddish-brown  image 
on  an  exposed  gelatino-bromide  plate*— C.  II.  It. 


XXII.-EXPLOSITES.  MATCHES.  Etc. 

Action  of  Nitric  Acid  upon  Plant   Fibres      «'■  1 
and  E,  .1.  Bevan.     Ber.  1891,  24,  1""-  -1776. 

Si  •  under  \  ,  /><';/'  B81. 


PATEN  fS. 


Improvements  in  Presses  for  Producing  Gunpowder  Cake. 
.1    >  Taylor  and  S.  W.  Challen,  Birmingham.     Eng.  Fat 

16,002,  I  let.,',,,  S,/. 

This   specification   describes   a  •■  ■  rangement    of 

former,  or  head  cake  compressor "  which  is  fitted  to  the 
ordinary  hydraulic  press  and  permits  the  more  ready 
manipulation  and  filling  of  the  platten  or  ram  cake  mould. 

—  W.  M. 
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Improvements  in  the  Manufacture  of  Explosives.  H.  H. 
Lake,  London.  From  S.  T.  G.  Thorn,  G.  E.  O.  Westen- 
ilarp,  and  G.  L.  C.  Pieper,  Hamburg,  Germany.  Eng. 
Pat.  16,189,  October  11,  1890.     Oil. 

About  48  parts  of  triuitrocresol  are  mixed  with  20  parts  of 
barium  or  strontium  carbonate  or  hydrate,  33  parts  of 
barium  nitrate  and  all  worked  up  together  with  a  solution  of 
soft  resin,  wax,  Sic,  in  alcohol  into  a  dough-like  mass, 
which  is  then  dried  and  granulated. — W.  M, 


Improvements  in  the  Manufacture  of  Lucifer  and  other 
Matches  made  of  Wood,  Cotton,  or  other  Combustible 
or  suitable  Material.  J.  ]!.  Scarlett,  Newhaven.  Eng. 
Pat.  919(3,  June  1,  1891.     id. 

This  invention  consists  in  tipping  both  ends  of  each  match 
with  an  igniting  compound. — \V.  M. 


Improvements  in  the  Manufacture  of  Gunpowder,  t '.  II. 
Curtis,  London,  and  G.  G.  Andre,  Dorking.  Eng.  Pat 
11,383,  July  4,  1891.     id. 

The  inventors  produce  a  smokeless  powder  by  incorporating 
a  mixture  of  soluble  and  insoluble  nitrocellulose  with  nitro- 
glycerin, preferably  in  the  cold,  the  most  suitable  pro- 
portions being  10—47  parts  of  insoluble  nitrocellulose, 
20 — 23  parts  of  soluble  nitrocellulose,  and  30—40  parts 
of  nitroglycerin,  together  with  about  50 — 60  parts  of  acetone 
or  acetic  ether  as  a  solvent. — W.  M. 


XML-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

An  Apparatus  for  Heating  Sealed  Tubes.     I).  Woodman. 
J.  Ainer.  Chem.  Soe.  1891, 13,  182—184. 

Thk  apparatus,  which  is  cheap,  light,  and  convenient  of  use, 
and  which  is  represented  in  the  accompanying  figure,  is 
thus  described  : — 


A 

1 

t 

B 

=— 

I 1 

*« — '/ 


Ax  Apparatus  for  Heating  Sealed  Tubes. 

A  length  of  5-inch  stove-pipe,  A  1!,  is  provided  with  sheet 
iron  caps,  C  C,  so  made  as  to  be  easily  removable.  Into 
A  B  is  fixed,  by  means  of  four  rivets,  a  piece  of  sheet- 
iron  of  the  same  length  as  the  oven,  and  bent  down  at  the 
edges  (//  represents  a  section  of  this")  ;  two  holes  are 
bored  at  suitable  places  in  the  top  of  the  oven  for  thermo- 
meters, /  r,  and  three  half- inch  holes,  h  h  h,  for  direct 
admission  of  heat,  Iiunsen  burners  being  placed  directly 
underneath  them.  The  thermometers  should  not,  however, 
be  placed  directly  over  the  burners  as  wrongly  indicated 
in  the  figure.  A  piece  of  heavy  asbestos  paper  is  fastened 
round  the  oven  by  means  of  copper  wire,  and  discs  of 
asbestos  are  fitted  into  the  caps  C  C.  The  tubes  are 
heated  on  the  shelf  in  wrought-iron  tubes  S,  of  I -inch 
internal  diameter ;  these   tubes  are  fitted  with  screw  caps, 


which  must  screw  on  with  the  fingers,  and  which  should 
not  be  steam-tight.  Any  convenient  support  may  be  used 
for  the  oven.  The  breaking  of  a  tube  is  evidenced  by  the 
gases  escaping  with  a  hissing  noise  from  the  leaky  cap. 

— T.  L.  li. 


Conversion  of  ('artier  and  Baume  Degrees.  .1.  A.  Mandel 
and  A.  Hourgougnon.  J.  Amcr.  Chem.  Soc.  13 
169-170.  ' 

Taking  the  specific  gravity  of  the  salt  solution  used  for 
graduating  Dannie's  instrument  as  1-073  (Chevallier.  Art 
de  V  Ingenieur,  Sfc,  Paris,  1819),  and  adopting  the  same 
notation  as  in  a  former  paper  (Proc.  Amer.  Chem.  Soc.  1 
53)- 


1-073 
=  — j—  and 


v  +  10 


1-073 


whence  v  =•  136*9. 

Gay  Lussae   observed   that   30°   Cartier  corresponds   to 
32    B.,  and  28°  I  artier  corresponds  to  sp.  gr.  0-8791. 

32 
1°  Cartier  =  3Q  =  1-066  15. 

2H>  Cartier  x   1-066  =  29-848  Li. 
144-329 


134-329  +  29-848 


=  0-8791 


and,  further,  absolute  alcohol   at   15'  has  a  sp.  gr.=  0-795 
and  gives  4  1    ( 'artier. 

44  x    1-066  =  46-901  1!. 
The  tables  give  47    li.=  0-795  sp.  gr.— C.  II.  1!. 


IN  OS  G A  XI( :    CHEM  IS  Til  y.— 
QUALITATIVE. 

On  the  Influence  of  Ammonium  Hydrate  on  Arsenic  Penta- 
sulphide.  I.e  Hoy  W.  McCay.  Chem.  Zcit.  1891,  15 
476. 

Ammonium  hydrate  completely  dissolves  freshly-prepared 
arsenic  pentasulphide  precipitated  from  sulpharsenates  of 
alkalis  by  hydrochloric  acid,  and  well  washed  with  water 
and  absolute  alcohol.  The  same  is  the  case  with  arsenic 
pentasulphide  freshly  prepared  by  treating  au  acidified 
solution  of  arsenates  of  alkalis  under  pressure  with  sulphu- 
retted hydrogen,  and  afterwards  washing  well  with  water 
and  absolute  alcohol.  The  solution  appears  first  yellow 
and  then  almost  colourless.  No  sulphur  is  precipitated, 
and  the  solution  does  not  contain  any  arsenates.  This 
solution  contains  sulphoxyarseuie  acid  after  it  has  been 
treated  in  the  following  way  : — Eirst,  high])-  diluted  and 
cooled  with  iee,  then  acidified  by  a  mineral  acid,  shaken 
and  filtered,  and  the  filtrate  finally  subjected  to  a  current 
of  air  driven  through  it  until  the  sulphuretted  hydrogen  is 
entirely  expelled. 

The  author  thinks  it  possible  that  the  reaction  is  indicated 
by  one  of  the  following  formula: : — 

I. 
AsjS5  +  6  (NH,OH)  =  (NH4)3AsS4  +  (NH4)3A.s03S  f  3  H.O 

or 

II. 

2  AsjSj  +  6  (XH/>H)  = 
;!(XU|AsS:i)  +  (NH4)3As03S  +  3H.0 

—ii.s. 
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INORGA  SIC   CHEMISTRY.— 

QV  I  *  III   I  771  / 
I  ■   Small  Quantities  of  Alkali  ■  and  the 

rat/ion  oflhi  Neutralil  1     Myhus  "nd 

i    i  24,  I'-.'      ■ 

Is  tin-  eoai  ''' r 

■i,.-  authors  endeavoured  lo  'I"' 

,,,,l  alkali  bj  m  rety  weak  solution  of  acid. 

\n  indicator  suitable  for  the  purpose  was  found  in  the 
loap  .  ■  oi  1  rythrosin  C  III.1 '  I,  which,  « 
ojed  in  the  manner  to  be  described  is  ol  extraordinary 
Erythrosin  requires  to  be  purified 
maJytical  pur] ■«.  and  ilii-  may  !»•  done  in  the  follow- 
ing way.  A  solution  in  aqueous  ether  is  shaken  out  with  a 
weak   solul  soda.      \ 

,  ii  then  added,  b]  which  means  the  brick-red 

hi  sail  of  Erythrosin  i-  precipitated.     The  precipitate 

i-   washed  with   -j.irii  and  recrystallised  from  hoi  alcohol. 

-  solution  of  the  purified  -  ilt,  the  Erythrosin 

I,  j  |  .iiiin n  of   hydrochloric  acid,  and 

thoroughly    washed   with   water.      For    tin-  estimation   of 

-  of  alkali,  ■  milli-normal  solution  of  acid  i-  required. 
It  inii-t  be  prepared  with  absolutely  pure  water,  and  ma) 

!„•  |.i  .■■•!  for  ir  time  in  a  bottle  of  tfood 

glass.  Titration  is  conducted  as  follows:  -50 — 100  cc.  of 
the  water  to  be  tested  are  placed  in  a  stoppered  bottle,  and 
ui_-jn  co.  ni  an  ethereal  solution  of  erythrosin,  containing 

innr.-  tlian  'J  mgrms.  ol    the   indicator  per  litre   are 

added,  and  the  whole  is  well  shaken.     If_  alkali  be_  present 

the  aqueous  layer  will  assume  a  pink  tint.     Milli-normal 

acid  i-  then  added,  the   mixture  being  well  agitated  after 

each  addition,  until  the  pink  colour  disappears.     Finally, 

mini-normal  soda  is  run  in  until  the  colour  just  reappears 

The  amount   required   to  do  tlii-  (abonl  0"2  cc.)  is  Bub- 

.1   from  the    volume  of  acid  used      The   method   i- 

capablc  of  the   mod  raried  application,     For  instance,  the 

earbonatcs  in  water  may  be  estimated  by  it-  means  (CO 

not  sensibly  affect  the  indicator).    The  decomposition 

,  1 1 1  ii  i.  >r  1 1  ii  in  sulphate  in  boiling  aqueous  solution  may  be 

distinctly  traced  i  and  the  presence  of  a  minute  exc I 

.  .1  in  salts  "i  tin-  alkalis,  and  of  sine,  magnesium, 
.  sdmium,  manganese,  nickel  and  cobalt  may  be  readily 
detected.  The  salts  of  iron  <  ferric)  chromium  and  aluminium 
have  an  arid  res  er  and  lead  yield  coloured  salts 

«iili  erythrosin,   but    as   they   are    insoluble   the   pre* — 
,  .mii.,1   be   here   applied.     Fot  the  estimation  of  organic 
method  is  altogether  unsuitable, 
determining  \  ■  t >    small  quantities  of   alkali   (below 

ni  is  i>r.  fcrablj 

||y.       When    ■    verj    dilute    alkaline 
solul  then   with  an  excess  of  ethereal  erythrosin 

it,,  water  i-  coloured  more  i>r  less  pink, 

ul      The    intensity  ol    the 

on   i-  ii"i   proportionate  to  the  ai nt   uf   alkali. 

takes  up  a  little  fr erythrosin 

m   the   •  ili,  i  ;    and.  seoondly,  the  alkaline   crythro 

fori  "i| i  in  very  dilate  solution  into  alkali 

and  srythri 

I.  Pure  A  I  I  Irdinarj  i  thi  i  is  shaken  with 

.  and    pr.  -■ 

in  contact  a  ill,  ■ 

\rreal  Solution  of  I'.rijiluoin.     O'l 
dissolved  in  one  litn 

I    Solution  "I    Sodium    Erythromli      0*01 
throsin  i»  dissolved   bj  deci  ormal 

md  diluted  lo  one  litre  with  pure  water. 
i     \ .  .'.,,     it .  by   re- 

distilling distilled   «  d  «,ili  sulphuric  mid.  in 

an  apparatus  complete!}  mad.    ,.f  |  rhc  authors 

-  ,■  sash  i.  ,-  •   which   iak.-   up 
it, ,m  an  •  lily  ..f  thai 

equal    in    colout    t.-  tai  d..r«l 

solution  of   sodium  In 

ordinary  distilled  watel  may  be  neutralised  with 
sulphuric  a. 'i.l,  until  its  "erythrosin  equivalent "  is  5*6 — 

i  tli.  method  ..f  workirq 


.,i  the  liquid  to  be  examined  are  placed  in  a  cylindrical 
separator,  20  cc.  of  the  ethereal  erythrosin  solution  arc 
added,  and  the  whole  i-  well  shaken.  The  red  aqoi 
laver,  which  will  measure  li11  cc,  owing  to  absorption  of 
ether,  is  transferred  to  a  second  separator  and  shaken  with 
In  cc  of  aqueous  ether  t<>  remove  the  excess  of  free 
erythrosin.  Finally,  the  colour  of  the  liquid  is  determined 
by  comparison  with  water  containing  a  known  volume  of 
the  standard  sodium  erythrosate  solution,  5—20  cc.  of  the 
l.itt.-r  diluted  to  li"1  cc  being  s  Buitable  quantity.  Experi- 
ments were  mad.'  to  determine  th<-  exact  relation  existing 
between  the  amount  .,!'  alkali  present  and  the  colour  in- 
tensity produced,  The  results  are  given  in  the  table 
below  : — 


irj  ,.f  s.,d» 
\  ,  ii    per  100 cc 

M--nns. 

Volume  of  Sodium 

Brytbrosatc  required 

to  match  the  Colour 

observed. 

i   irresponding 

Am, , unt  -,t  Bods  in 
Kgrras. 

0 

Go. 
5-0 

.  •                •■ 

in 

IVB 

6-6 

IB 

40-5 

iro 

M 

25 

US 

25 

Si 

!-■- 

10 

IB 

■*1 

00 

M 

ii  ; 

-,-. 

100 

104 

»•(, 

The  numbers  in  the  lasl  column  are  calculated  on  the 
assumption  that  the  colourations  observed  an-  due  to 
neutral  sodium  erythrosate,  and  that  therefore  1  oc  id 
-tandard  solution  corresponds  tn  0  00074  mgnn.  v,ii 
Allowance  is  of  course  made  for  tin1  "erythrosin  equivalent." 
It  will  be  -rin  that  tin'  quantities  of  sods  found  average 
:j-i  p,  i  ..nt.  of  the  amounts  actually  present  Taking 
thi-  number,  it  appears  thai  i  .-.-.  uf  erythrosate  solution 
corresponds  in  reality  to — 

Hgrm. 

ii", M.' K 

0*00164 K,() 

0*00066 Ml, 

Employing  these  values  the  following  results  were 
obtained  : — 


K  " 


Taken. 

■id. 

UV16 

14*1 

M  ■  1 

60*61 

PO'tM 

161*6 

160-1 

Ml 

lO'M 

111 

Jo- 1 

IV5-4 

III.    above  numbers  reprc*  raw    pei    i « 

Carbonic  acid  somewhat  affect*  the  accuracy  of  the  method* 
but  unless   present  in   large  excess,  the  error  introduced  ii 
"H-. — ii.  T.  P. 
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Separation  and  Estimation  of  Antimony.     J.  Thiele. 
Annalen,  1891,  263,  361—376. 

The  method  devised  by  Tookey  (('hem.  Soe.  .1.  15,  462) 
for  the  separation  of  antimony  and  tin,  lias  been  more 
exactly  studied,  and  to  some  extent  modified  by  Atttield 
and  Clasen,  without  these  chemists  observiug  that  oxida- 
tion of  the  metallic  antimony  precipitate  takes  place  during 
the  washing  of  the  same,  and  that  in  consequence  some  of 
the  antimony  finds  its  way  into  the  filtrate.  The  author 
has,  therefore,  considered  it  desirable  to  again  test  the 
accuracy  of  the  method.  Pure  antimony  trioxide,  dried 
by  heating  in  a  current  of  carbon  dioxide,  was  dissolved  in 
hydrochloric  acid  and  precipitated  by  electrolytic  iron,  as 
recommended  by  Clasen  (J.  prakt.  ('hem.  92,  477).  Pre- 
viously to  washing  the  precipitate  on  the  filter,  antimony 
could  not  be  detected  in  the  filtrate,  but  on  commencing  the 
washing  (with  pure  boiled  water)  antimony  made  its 
appearance  therein.  Moreover,  when  the  precipitate  was 
washed  for  a  long  time  with  very  dilute  hydrochloric  acid, 
its  weight  continuously  increased.  It  thus  appears  that 
part  of  the  antimony  oxide  formed  remains  on  the  filter, 
and  that  part  passes  into  the  filtrate.  The  following 
amounts  of  antimony  precipitate  were  obtained  from  the 
weights  of  antimony  oxide  stated  : — 


No.  of 
Experi- 
ment. 

Wt.  of    -) 
Sb203       [ 
taken.    ) 

=   SI]. 

Slj.  found. 

Error. 

1 

(inns. 
0'3742 

Grms. 
0-3118 

Grnis. 
0-3112 

Grms, 
0-0006 

Per  Cent. 
0'19 

2 

n-3267 

0"2722 

0-2720 

ir 2 

0-07 

3 

0-3100 

0-2588 

0-2501 

0-0003 

0-12 

The  percentages  of  oxygen  contained  in  these  precipitates 
were  determined  by  carefully  heating  the  same  in  weighed 
pieces  of  combustion  tubing  in  a  very  slow  curreDt  of 
hydrogen,  the  tubes  being  first  heated  beyond  the  preci- 
pitate in  order  to  intercept  any  oxide  which  volatilised, 
mirrors  of  antimony  being  deposited  on  the  red-hot  glass. 
The  following  percentages  were  thus  found  :  in  precipitate 
(1)  2-31  ;  in  (2)  2-02  ;  in  (3)  2'28. 

The  antimony  in  the  filtrates  was  estimated  as  penta- 
sulphide  by  Bunseu's  method,  the  following  being  the 
results  : — ■ 


No.  of  Experiment. 

SluSj  Found 

Sb 

\ 

1 

Grms. 
0-0077 

Gnus. 
O'OMG 

Per  Cent. 
1-48 

2 

0-0081 

0-0049 

1-79 

3 

0-0089 

iron;,:; 

2-05 

making  the  total  percentages  of  antimony  found- 


— 

1. 

2, 

3. 

97'40               97'96               97-S1 

1-18                 1-79 

2-05 

Total 

98-88               99-75 

99-89 

The  cause  of  the  lowness  of  the  above  results  was  traced 
to  the  presence  of  antimony  trisulphide  in  the  precipitate 
obtained  by  Bunsen's  method,  the  precipitate  containing, 
on  an  average,  63  per  cent,  of  metal,  instead  of  60  per  cent., 
as   it  should  do,  did  it  consist  entirely  of  pentasulphide. 

In  effecting  the  separation  of  antimony  and  tin,  the 
author  found  unexpected  difficulties ;  electrolytic  iron 
precipitates  tin  as  well  as  antimony ;  after  heating  in 
hydrogen,  electrolytic  iron  dissolves  very  slowly  in  hydro- 
chloric acid,  leaving  a  residue  of  carbon  (the  iron  was 
precipitated  from   a   solution  containing  acetic  acid),   and 


still  precipitates  a  trace  of  tin.  This  trace  was  detected  by 
dissolving  the  precipitate  in  hydrochloric  acid  by  the  aid  of 
potassium  chlorate,  expelling  the  excess  of  chlorine  by 
boiling,  precipitating  the  antimony  with  iron,  and  testing  the 
filtrate  with  mercuric  chloride.  Pure  iron  wire  possesses 
the  advantages  over  heated  electrolytic  iron  of  dissolving 
readily  and  completely,  but  like  the  latter  precipitates  a 
little  tin. 

The  only  method  which  enabled  the  author  to  obtain  a 
filtrate-  free  from  antimony,  consisted  in  precipitating  the 
antimony  with  a  large  excess  of  heated  electrolytic  iron,  at 
once  transferring  the  precipitate  to  a  filter  and  washing  in 
an  atmosphere  of  hydrogen.  This  method,  however, 
possesses  the  disadvantage  of  entailing  a  separation  of  the 
antimony  from  the  undissolved  iron,  which  is  effected  by 
dissolving  the  antimony  in  a  concentrated  solution  of  sulphur 
in  potassium  hydrate,  filtering,  treating  the  solution  with 
chlorine,  and  estimating  the  antimony  by  Bunsen's  method. 
It  is  necessary  to  use  a  concentrated  solution  of  potassium 
sulphide,  as  otherwise  finely-divided  ferrous  sulphide  passes 
through  the  asbestos  filter  and  vitiates  the  results. — E,  11. 


The  Estimation  of  Silica  in  Presence  of  Iron.  Leelere. 
Compt.  Bend.  1891,112,  1132—1133. 
Owing  to  the  difficulty,  in  the  presence  of  much  ferric 
chloride,  of  evaporating  the  residue  of  a  solution  to  dryness 
for  the  purpose  of  rendering  the  silica  insoluble,  the  author 
takes  advantage  of  the  fact  that  the  double  chloride  of  iron 
and  potassium  dries  readily.  The  method  which  he 
recommends  is  as  follows  : — For  the  determination  of  the 
silica  in  cast  iron,  1  grm.  of  the  metal  is  dissolved  by  the 
aid  of  20  ce.  of  nitric  acid  and  10  cc.  of  hydrochloric  acid  ; 
the  greater  part  of  the  acid  is  boiled  off,  "two  quantities  of 
30  cc.  of  hydrochloric  acid  are  added  to  expel  the  nitric 
acid,  and  finally  3  grms.  of  ammonium  chloride  are  added 
and  the  residue  heated  gently  to  expel  the  last  traces  of 
nitric  acid.  The  residue  is  dissolved  in  hydrochloric  acid, 
and  then  3  grms.  of  potassium  chloride  are  added  and  the 
evaporation  carried  to  dryness.  These  salts  are  soluble  in 
cold  water,  but  a  little  hydrochloric  acid  is  added  in  order 
to  bring  other  bases  which  may  be  present  into  solution. 
The  silica  remains  insoluble  with  the  carbon.  They  are 
filtered  off,  and  after  [ignition  the  silica  may  be  weighed. 
The  presence  of  ammonium  chloride  prevents  the  silica 
from  carrying  down  manganese.  When  chromium  is  present 
this  is  best  reduced  by  means  of  a  little  zinc.  The  results 
obtained  are  satisfactory — J.  W.  L. 


ORGANIC  CHEMISTRY.— QUALITA TIVE. 

The  Use  of  Ammonium  Selenite  as  a  Test  for  the  Alkaloids. 
A.  J.  Ferreira  da  Silva.  Compt.  Rend.  1891,  H2  1266 
—1268. 

Lafon  has  employed  ammonium  selenite  as  a  test  for 
morphine  and  for  codeine  ;  the  reagent  consists  of  a  solution 
of  1  grm.  of  the  salt  in  20  cc.  of  concentrated  sulphuric 
acid,  and  gives  a  green  colouration  with  the  above  two 
alkaloids.     The   author   has   examined  the   action   of   this 

reagent  with  other  alkaloids  with  the  following  results  : 

Aeonitine,  no  immediate  colouration,  slight  rose  colour  after 
20  minutes.  Berberine,  yellow  to  brown  and  finely  wine-red 
colouration.  Brucine,  rose  to  pale  orange,  and  then  amber 
colouration.  Caffeine  and  cocaine,  slight  rose  colouration 
on  standing.  Curarine,  slight  violet  to  red  colouration. 
Delphine,  slight  violet  colouration,  turning  red  on  standing. 
Digitaline,  no  immediate  colouration,  then  yellowish  and 
reddish  precipitate  on  standing,  Eseriue,  yellow  to  orange 
colouration.  Morphine,  greenish-blue  colouration,  which 
turns  chestnut  brown  on  standing ;  no  precipitation.  Xar- 
cotine,  blue  colouration,  turning  first  violet  and  then  reddish  ; 
slight  precipitate  of  a  reddish  colour  after  three  hours 
standing.  Narceine,  yellowish-green  colouration  turning  to 
brown  and  then  to  red;  red  precipitate  on  standing.  Papa- 
verine, blue  colouration  passing  to  bottle-green,  violet,  and 
finally  red;  on  standing  a  slight  bluish  precipitate  is 
deposited.     Solanine,  yellow  colouration   passing  to  brown, 
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red,  and  Anally  violet.  £  ilow  colouration  taming 

r.  .1  ;  a  wry  delical  S  inration, 

which   :  -landing.     Veratrine,  yellowish 

which  after   standing   thr«-.-  hour-   de] 
red  precipitate,  whilst  the  solution  remains  yellow.    Cincho- 
nohonidine,  atropine,  and  pilocarpine  do   not  give 
•    g  with  ammonium  seleaite.    The  author  i-  <>t 

tirely  due  to  the 

ng  powers  "f  the  alkaloids,  causing  a  separation  ol 

metallic  selenium  which  dissolves  in  the  sulphuric  acid  ol 

d  takes  place  in  the 
.if  the  alkaloids. — (  .  A.  K. 


ORGANIC  CHMEISTR1      Ql    [NTITAT1VE. 
The  Estimation  •■/   Sugan  with   Copper  Potassium  Car- 
bonate Solution.     No.  III.      II.   Ost;     Ber.    1891,   24, 
I    i.  this  Journal,  1890,  1 160.  | 

Tins  communication  deals  with  the  estimation  <>f  maltose; 
; .  i  r  hi  i<  .n  -  employed  were  crystallised  :t — .'i  tim 
Jcohol.   After  remaining    for  a  week  over  concen- 
mlpburic  acid  the  compound  is  constant  in  weight, 
Iocs   ii"t  lose  ii-  water  of   crystallisation,  the  latter 
nl)  slowly  removed  at    100° — 110°,  and  not  without 
:  osition.   Maltose  exhibits  a  simihu  behaviour  towards 
copper  potassium  carbonate  solution  as  towards  Febling's 
solution,  less   copper  being   reduced   than   l>\    the   mono- 
saccharides (i  The  amount  of  reduction    is  less 

i  il  bj  the  pres e  of  an  excess  of  dissolved  coppi  i , 

In  carr) ing  out  the  experiments  50  cc.  ol  the 
solution  were  diluted  to  75  cc.  and  gently  boiled  fur  10 
minutes  with  various  weights  of  maltose  hydrate, and  the 
remainder  of  the  operati conducted  as  previous!*  de- 
scribed anal.  Cbem.  1890,  687 1  this  Journal, 
pper  solution  are  exactly  pre- 
cipitated by  19.'i  mgrms.  of  maltose  hydrate.  Single  determi- 
■  i  better  agreement  than  those  formerly  cited 
in  i In-  case  of  milk  sugar,  but  are  not  ■-   those 

obtained  with  dextrose  and  galactose  ( this  Journal,  Inc.  ci».). 
for  example,  100  mgrms.  of  maltose  hydrate  gave  on  boiling 
ii  ribed  fo    10  m  i  9,  169,  167' ' . 

108,   169,   and   105*4    mgrms.   of  copper;    mean       137 * 5 
i|  |..  i  ;  ..ii  bo  r  15  minuti  -.  169'  8  mgrms. 

of  copper ;  and  on  boiling  for  20  minutes,  173*2  mgnns.  of 
copper.     The  conditions  of  the  experiments  were  such  tbal 
hi  easily  be  attained  by  other  chemists.    The  follow- 
lonstrncted  from  the  mi  an  results  obtained  when 
,h.  boiling  «  Bed  for  10  minuti 


■ 


Hydrate. 

II.'  i. 


" 

Harms 

hi 

IS'  ■ 

100 

till 

II-, 

;i-7 

Auli\. 

Harms. 
»•] 

•ii-; 

13*1 

i-  .. 


Copper. 

Harms. 

!:>:. 

140 

lr. 

IM 

155 
1(0 
105 
170 
175 
ISO 

l-.-l 
too 

195 

■.'IK  I 

MO 
210 

215 

225 

•j'i.i 

-J  i-i 
248 

250 


M  ill  -■•  Hydrate. 

■      II    "        II  0. 


Harms. 

83'6 

- 

89*8 

:•:,■:. 

I'll:. 
104*6 
lnT'7 
110*8 
114*0 
1171 
120*3 

i2s*a 

1  -*.-  -  7 
120*0 
133*1 
130'  1 
130*8 

1MI-7 
180*9 
153*7 
U7-3 


Auli.v.lr  us  Maltose. 

M- 
76*8 

7'.''  1 
v.- . 

8J*fl 

87*9 

00*7 

9)'  i 
103*3 
nij-rs 
108*1 
111*8 
114*3 
117*3 
120*3 

I  -l-.-l 

US'O 

139*3 
142*8 

I I  .  n 
1 10'  I 


200 

161*0 

132*0 

104*8 

130*0 

;7n 

108*7 

100*3 

27! 

172*7 

184*1 

280 

167*9 

180*7 

171-7 

184*9 

1781 

l".i-5 

180*0 

105*0 

181  1 

—A.  Ii.  I. 


Suga  r. 


Thi    Rotatory   Powei    of    LeouhoSi     and    Invert 

II.  Ost.     Iter.  1891,  24,  1686—1645. 
I  hi  author  undertook  the  experiments  described  below  in 

1 1.  «  of  il ontradictory  results  of  other  ohemists  as  t"  the 

rotatory  power  of  levulose.     The  levulose  employed  was 

i  from  Mini  or*  stallised  three  or 

four  times  from  absolute  alcohol,  i    to    outward 

appearance  that  of  HOnig  and  Rohubert  (this  Journal  1888, 
'  t.'i).  It  formed  compact  mammillated  aggregates  of 
prisms,  and  when  dried  over  concentrated   sulphurii 

Derail*  anhydrous  :  whilst  Jungfleisch  and  Grimbert'l 
preparation  (this  Journal,  1881  tained  2*5  per  oent 

of  water.  The  author's  preparation  was  not  hygroscopic, 
and  when  heated  in  a  stream  "f  hydrogen  Bt  100  in  a 
Liebig*s  drying  tube  it  molted  and  slowl*  lost  weight  ,n-7.'i 

per  cent  to   10  1 re),   without  becoming  constant     llr 

cannot  confirm  Jungfleisch  and  Grimbert's  observation  tbal 
n  solution  of  I. ii  nloae  is  decomposed  when  heated  at  50°,  or 
that  the  rotator*  power  is  affected  even  when  heated  at  l"11  . 
i  a  determine  the  *|"viti.-  rotatory  power  of  levulose  all  tin- 
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weighings  were  reduced  to  a  vacuum.  The  results  obtained 
for  solutions  containing  3—30  per  cent,  by  weight  of 
levulose  are  represented  by  the  formula — 

[»],!»=  -  (91-90  +  0-111  p) 

where  p  is  the  weight  in  grms.  of  levulose  in  100  grins, 
of  the  solution.  Like  those  of  dextrose,  more  dilute 
solutions  of  levulose  have  a  much  lower  specific  rotatory 
power.  The  values  are  plotted  side  by  side  with 
those  of  Hiiuig  and  Jesser  (Zeits.  f.  Riibenzuek.  Ind. 
1888,  1027),  ami  also  with  those  of  Jungfleiseh  and 
Grimbert.  It  is  found  that  they  are  higher  than  the  former 
for  solutions  containing  less  than  25  per  cent,  and  iower  for 
concentrations  above  this  ;  whilst  they  are  about  3  per  cent, 
higher  throughout  than  the  latter  ;  this  may  perhaps  be  due 
to  the  presence  of  an  optically  inactive  impurity  in  the 
levulose  employed  by  Jungfleiseh  and  Grimbert.  The 
specific  rotatory  power  of  a  mixture  of  levulose  and  dextro.se 
(equal  parts)  was  next  determined  for  different  con- 
centrations. The  dextrose  was  carefully  dried  at  100°, 
crystallised  from  absolute  methyl  alcohol  ami  dried  over 
concentrated  sulphuric  acid.  The  results  agree  well  with  the 
calculated  values,  taking  the  author's  numbers  for  levulose 
and  those  of  Tollens  (Ber.  17,  2234  ;  this  Journal  1885, 
132);  the  agreement  is  however  still  better  if  0-1— 0-2  be 
deducted  from  Tollens'  numbers,  and  the  fact  that  Tollens 
dehydrated  his  dextrose  by  heating  it  at  60° — 70  ,  whereby 
it  may  have  undergone  slight  change,  appears  to  justify 
this  deduction.  The  author  has  obtained  the  following 
results  with  his  dextrose  dried  over  concentrated  sulphuric 
acid  (see  above)  ;  for  p  =  10,  [a]D20°  =  51-54  (52-74 
Tollens)  ;  for  p  =  2,  [o]D20°  =  52-15.  "The  mean  of  three 
determinations  of  the  rotatory  power  of  invert  sugar  pro- 
duced  by  the  Clerget-Herzfeld  inversion  method  gave 
Mdm"  =  —  20-71  (p  =  13-035),  whereas  the  rotatory 
of  pure  invert  sugar  for  the  same  concentration  is 
["Idso"  =  —  20-28.  13  per  cent,  solutions  of  pure  invert  [ 
sugar  and  of  levulose  were  treated  at  different  temperatures 
and  for  various  lengths  of  time  with  aqueous  solutions  of  [ 
oxalic  and  acetic  acids  ;  the  results  are  in  agreement  with 
those  of  Gubbe  (Her.  18,  2214  ;  this  Journal,  1885,  747) 
and  show  that  a  0-1  per  cent,  solution  of  oxalic  acid  at 
50' — 53°  has  no  influence  on  the  specific  rotatory  power  of 
invert  sugar  even  after  several  hours  ;  the  specific  rotatory 
power  of  levulose  is  however  lowered  from  — 

[a]rao°  =  -  93-34  to  [o]„cu    =  -  92-02  and  -  92-19 

on  heating  with  a  0-25  per  cent,  solution  of  oxalic  acid  and 
a  0-25  per  cent,  solution  of  hydrochloric  acid  respectively 
for  15  minutes  at  100:.  Contrary  to  the  statement  of 
Jungfleiseh  and  Grimbert,  however,  a  5  per  cent,  solution  of 
acetic  acid  lowers  the  rotatory  power  of  invert  sugar,  even 
at  the  ordinary  temperature  from — 

OW  =  -  20-3  to  OW  =   -  19-77. 

The  inversion  of  cane  sugar  is  best  effected  by  heating 
it  with  a  2  per  cent,  solution  of  oxalic  acid  for  1  •  5  hours 
or  with  a  1  per  cent,  solution  for  4  hours  at  60" ;  this 
method  gives  a  specific  rotatory  power  [a]„i0°  =  —  20-1G 
(/»  =  13).  A  solution  of  invert  sugar  prepared  according 
to  Soxhlet's  method  by  heating  cane  sugar  with  0-1  per 
cent,  hydrochloric  acid  is  not  quite  identical  with  that 
obtained  by  the  Clerget-Herzfeld  method.  The  former 
has  a  specific    rotatory  power    [a]„_,„J  =  —  19-25 — 19'50, 


19-2,   and  as  furthermore  it  has 
the  same  reducing  power  as  a  solution  of  a  mixture  of  pure 


dextrose    and   levulose    (equal    parts),   it  is   n 
mended  for  standardising  the  copper  solution. 


)e  recom- 


Noteon  OsCs  Communication  on"  The  Rotatory  Power  of 
Levulose  and  Invert  Sugar."  B.  Tollens.  Ber.  1891, 
24,  2000. 

The  author  draws  attention  to  his  work  in  conjunction  with 
Parens  (Annalen,  257,  IG5;  this  Journal,  1890,  748)  in 
which  similar  views  to  those  of  Ost  (preceding  abstract) 
are  expressed,  viz.  that  the  specific  rotatory  power  of  levulose 
is  higher  than  it  has  hitherto  been  considered  to  be.  In  one 
experiment,  for  example,  the  value  of  [a]„„,°  =  —93-03 
was  obtained  for  a  10  per  cent,  solution  which  agrees  closely 
witli  that  of  (1st.  Referring  to  the  observations  of  the  latter 
on  the  specific  rotatory  power  of  dextrose,  Tollens  does  not 
consider  it  finally  established  that  the  differences  between 
his  results  and  Ust's  are  due  to  his  own  preparation  having 
undergone  slight  decomposition  on  drying  ai  50° — 60",  an 
alternative  view  being  that  Ost's  preparation  contained  0-2 
per  cent,  of  water A.  R.  L. 


Action  of  Nitric  Acid  upon  Plant  Filn-es.     C.  F.  Cross  and 

E.  J.  Hevau.     Her.  1891,  24,  1772—1776. 

See  under  V.,  page  831. 


On  the  Cryoscopic  Behaviour  of  Aqueous  Solutions  of 
Cane  Sugar.  J.  F.  Eykman.  Her.  1891,  24  1783 — 
1785. 
The  author  has  repeated  Traube's  experiments  (this 
Jonrnal,  1891,  660)  ;  his  results,  which  are  shown  in  the 
following  table,  contrary  to  those  of  Traube,  are  perfectly 
normal  :  — 


Percentages  of 
Cane  Sugar. 

Mgrm.  Mols. 
per  Kilo. 

Depression 
Ob-served. 

Molecular 

Depression. 

0-4173 

13- OS 

iril2C, 

19-9 

H-S21S 

24-03 

0-047 

19-5 

in; 

32-0 

o-ooo 

2n-2 

1-013 

47-16 

0-102 

21-6 

3-073 

899 

0-1113 

21-fi 

.".■ill 

161-9 

(1-307 

22-3 

1T72 

S47"S 

IV7H7 

23-3 

—A.  R.  L. 

The  Influence  of  Inactive  Bodies  on  the  Rotatory  Power 
of  Dilute  Solutions  of  Dextrose.  X.  Wender.  Ber.  1891, 
24,  2200—2203. 
It  is  known  that  the  inactive  constituents  of  diabetic  urine 
affect  the  rotatory  power  of  fairly  strong  solutions  of 
dextrose.  Urea,  and  to  some  extent,  ammonium  salts, 
exert  a  depressing  influence;  and  it  is  therefore  quite 
possible  that  the  dextro  reading  of  any  small  amount  of 
dextrose  existing  in  normal  urine  might  be  completely 
masked  and  thus  overlooked.  To  settle  the  point,  solutions 
of  dextrose  were  prepared,  with  and  without  the  addition  of 
urea,  and  the  rotatory  powers  were  carefully  taken.  The 
following  results  were  obtained  : — 


Dextrose  taken. 

I'rea  Taken. 

Solvent. 

Length  of  Tube. 

Temperature. 

Rotatory  Power 
Observed. 

Difference. 

Grms. 
0-.3970 

0-3970 

o-ioo 

0-108 

0-102 
0-102 

Grms. 
1-028 

2-030 

2-11!  15 

( 

Water 
np  to 
100  cc. 

Decim. 
2 

2 

2 

2 

2 

■> 

°C. 

12-5 

22'5 
20-5 

20-5" 

20-5 

20-5 

+  0-424 
+   0-421 
+   0-103 
+  0-1105 
+  0-2052 
+  0-2090 

£        -  0-003 
'-        +  0-0075 
t         +   0-0038 

**, 

360 
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Next,    :i     -amp'-  J     urilu-  WSJ    decolouru 

of  animal  charcoal  and  used  as   solvent    for  tin- 
il.-v.tr 

jtfa  of  nil--  Temperature  20   I 


- 


0  in 


•  <  >  - 1 1 •; 


PitT'  I 


I 


evident,  therefore,   thai   the    constituents  of  urine 
an  the  rotatory  power  of  dilute 
.■  notation*. — II.  T.  I'. 


ii.   a  Method  for  the  Examination  of  Wax.    R.  Benc- 

dikl  and  K.  Mangold.     Chero.  /..it.  1891,  15,  474—475. 

Tin-  method,  although  ol  greal  value,  baa  tin-  drawback 
Main  kindi  of  wax  are  Baponified  by  it  only  with 
.litlicultv  when  treated  with  alcoholic  lye.  For  instance, 
if  a  wax  contains  ccresin,  the  saponification  numbers 
obtained  are  nearly  always  too  low.  To  avoid  these 
the  following  modifications  are  recommended 
by  tin-  authot 

1.  The  aeid  number  is  ascertained  in  the  way  indicated 
p<  ii  i.|,  mill  it  i-  advisable  to  use  a  considerable  quantity 
of  the  substance  1 7  to  10  grms.)  for  the  test 

•_•    Instead  of  the  saponification  number  the  "tots 
number  "  i-  di  lermined,  by  which  i-  understood  the  quantity 
of  caustic  potash   necessary  for  neutralising  a  mixture  of 
ind  fatty   alcohols,  obtained  after  previously 

decomposing   the    sa| ifi<  -l   wax    by  dilute   hydrochloric 

Main  tlii—  mixture  20  grms.  ol  caustic  potash 
are  dissolved  in  15  cc  of  water  and  boiled,  to  this  during 
continuous  stirring  arc  added  20  grms.  of  the  wax  which 
has  been  melted  on  the  water-bath.     The  mixture  i    heated 

and  stirred  for  lo  minutes  more,  then  diluted  with  21 

of  water)  heated  again  and  acidified  with  lOcc.  of  hydro- 
chloric in-ill  slightly  diluted  with  water.     It   is  then  boiled 
until  the  upper  pari  appears  clear,  then  allowed  to  stand, 
and  the  wax  cake  boiledv  first  with  water  containing  some 
hydrochloric  acid,  and  subsequently  twice  with  water  alone. 
Tli.  ii  the  wax  cake  is  dried  with  filter-paper,  and 
in  tin-  drying  oven  and  the  liquid  filtered.     The  filtrate 
-  v  to  B  grms.  of  tin-  substance  thus 
I  with  alcohol  free  from  acids,  heated  on 
i  titrated  after  phenolphthalefn  has  been 
added  nombei  thus  obtained  i-  somewhat 

than    H obi's   saponification  number.      If   a   be  the 
the  total  aeid  number,  and  a  the  ether 
number,    we    have    Hflbl's    saponification    numbei 

56100  i-  -     i 
5610 


-  kin. I-  i.f  yellow  bees- 

onding  io  the  saponification 
numb)  i  mount  ..f  wax  W  resin  is 

tli.  ii  .1.  term 

100  s 

or,  mi  ly — 

W 


\\ 


• 


It.  however,  small  ■  mixi .1 

with  beeswax,  1 1 • » —  test  is  no  longci  appl  I  urine's 

ih.-iIi.mI  inu-t  be  ii-                       When   stt  r  resin 

i-  present,  ihe  aeid  number  is  higher  ;  if  »  1- 


acid  number  of  such  additions,  these  additions  a 
culated  by  the  formula — 

100  (s  -  20) 


K  = 


20 


Stearic  acid,  as  used  for  technical  purposes,  1ms  it  - 
we  have  in  this  case — 

10  (a  -  201 


K  = 


- 


When  fats  or  tallows  arc   present,  the  following  formula 
baa  to  be  used — 

w  I0°  (&/>__- S)o 

(S/-S)a  +  (S-s,r)h 

where  S  is  the  total  acid  number,  Su  the  total  acid  nnmbac 
.if  pure  beeswax,  S/  that  of  fat,  «  the  quantity  of  wax 
.iv  for  obtaining  1  prm.  of  substance  as  above  de- 
scribed by  the  treatment  with  dilute  hydrochloric  acid,  and 
/;  the  quantity  of  fat  which  yields  1  grm.  of  insoluble  fatty 
acids  (see  also  this  Journal,  18a I,  52,  53,  728  and  : 

—II.  H. 

Analysis  of  lieetwax.    ('.  Mangold.     Chem.  Zeit.   1891, 

15,  799—800. 
A\  adulteration  of  beeswax  with  less  than  6  per  cent,  of 
i-i-n- -in  or  paraffin  cannot  be  detected  with  certainty  by  any 
of  the  ordinary  methods  because  the  relations  between  the 
free  fatty  acid  and  saponifiable  and  unsaponifiable  matters 
in  genuine  beeswax  van  within  somewhat  considerable 
limits.  The  detection  of  smaller  quantities  of  thoaej 
adulterants  can  only  be  made  possible  by  a  direct  detef* 
lninatiiiii  of  the  hydrocarbons  present,  and  the  author 
describes  a  modification  of  a  method  recentlyibroughl  oul  try 
A.  ami  l\  Uuisine  (this  Journal,  1891,  52  and  729)  with  thai 
The  method  is  based  on  thi  Humas 

and  Sta-  that  if  a  saponified  wax  In-  heated  with  potash 
lime,  the  fatty  alcohols  are  decomposed  with  formation  of 
fatty  acids  and  .-volution  of  hydrogen,  the  volume  of  which, 

bee es  a  measure  ol  the  fattj  alcohols   present,  whilst  the 

hydrocarbons    may  be   dissolved   out    of   the   residue  and 

weighed.     The  recent   improvements  of  the  method 

in  the  simplification   of  the  apparatus  and  a  more  exasj 

knowledge  of  the  conditions  to  be  observed.     From  -'  ■ 

lo  grms.  of  the  wax  are  saponified  by  melting  with 

lime.     The  solid  dry  soap  is  then  powdered  and  well  nii\.-.l 

with  three  times  it-  weigh!   of  potash  lime,  and  placed  in  u 

-iron-  pear-shaped  flask,  in  which  it  is  heated  to  2 

two  hours.     The  apparatus  foi    conducting  this  operations] 

shown    in    the   sketch.     A    is    an    iron    vessel   with    a   lid 


Apparatus  son  Analysis  oi    Brrswax, 
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fastened  down  by  screws,  and  filled  with  mercury.  The 
flask  or  eprouvette  E  is  connected,  gas-tight,  with  a  Hof- 
mann's  burette  II  for  measuring  the  hydrogen  evolved. 
T  is  a  thermometer  and  V  a  temperature  regulator.  K  is 
a  condensing  tube  for  mercury  vapour.  The  author 
recommends  that  the  heating  at  251)°  be  continued  for  three 
hours  to  secure  completion  of  the  reaction,  after  which  the 
flask  is  allowed  to  cool,  and  is  broken  up  to  liberate  the 
residual  mass,  which  is  then  powdered  and  extracted  with 
petroleum  spirit  in  a  Soxhlet  apparatus.  The  residue  left 
on  evaporation  of  the  petroleum  spirit  is  dried  at  110°  and 
weighed.  Genuine  beeswax  examined  by  this  method  give 
always  some  hydrocarbons,  but  the  experience  of  the  author 
and  other  observers  is  to  the  effect  that  the  quantity  is 
almost  invariably  between  12  •  5  and  14 -5  per  cent.  The 
mean  of  these  quantities  or  13  5  must  therefore  be  deducted 
from  the  total  hydrocarbon  found,  and  the  difference  is  the 
amount  of  hydrocarbon  added  by  way  of  adulteration. 
The  results  of  numerous  analyses  accompany  the  article. 

— (;.  h.  b. 


New    Reagent   for   Acetone.     A.  Schwieker.     Chem.  Zeit. 

1891,  15,  914. 
A  jiixture  of  acetone  and  aqueous  ammonia  dissolves 
powdered  iodine  with  evolution  of  heat,  the  liquid  becomes 
turbid,  and  after  a  time  a  deposit  of  iodoform  is  formed;  a 
penetrating  smell  which  irritates  the  eyes  and  is  probably 
due  to  some  iodine  substitution  product  of  acetone,  is 
simultaneously  produced.  This  reaction  may  be  used  as  a 
test  for  small  quantities  of  acetone  even  in  presence  of 
alcohol,  as  the  latter  gives  no  reaction  under  the 
circumstances. 

The  test  is  best  made  as  follows  : — A  few  drops  of  strong 
ammonia  are  added  to  the  solution  containing  acetone,  then 
1  or  2  drops  of  decinormal  iodine,  a  darkish  precipitate  of 
iodide  of  nitrogen  forms  but  disappears  on  shaking,  or  on 
geutlv  warming,  and  when  the  solution  of  acetone  is  not  too 
dilute  it  is  immediately  succeeded  by  a  yellowish  turbidity 
ilue  to  the  formation  of  iodoform.  Successive  additions  of 
1  or  2  drops  of  iodine  solution  are  repeatedly  made,  allow- 
ing the  liquid  to  stand  a  little  while  after  each  addition  and 
then  shaking  it  well.  The  smell  of  iodoform  can  be  clearly 
distinguished  in  the  liquid  in  spite  of  the  presence  of 
ammonia.  Any  accumulation  of  iodide  of  nitrogen  formed 
after  successive  additions  of  iodine  may  be  dissipated  by 
adding  1  or  2  drops  of  a  very  dilute  solution  of  sodium 
thiosulphate,  but  this  reagent  disturbs  the  reaction  if  added 
too  soon. 

Very  dilute  solutions  of  acetone  should  be  treated  with  a 
more  dilute  solution  of  iodine  and  the  precipitate  of  iodide 
of  nitrogen,  which  in  these  eases  forms  at  once,  should  be 
left  to  itself  for  a  considerable  time  before  warming  or 
treating  with  sodium  thiosulphate.  The  reactions  which 
occur  are  probably  represented  by  the  equations — 

CH3.CO.CH3  +  NI.,         =  NH;l   +  CI3.CO.CHa 
CIj.CO.CH.,   +  NH4OH  =CHI3  +  CH,.COONH4 

The  author  believes  that  the  iodoform  reaction  described 
would  be  eiven  by  all  ketones  containing  the  acetyl  group. 
After  prolonged  standing  aldehyde  yields  a  similar  .pre- 
cipitate of  iodoform  with  ammonia  and  solution  of  iodine. 

— S.  B.  A.  A. 


Analysis  of  Shoe  Flinching.     .1.  Pinette.     Chem  Zeit,  1891, 

15,917. 
Abovt  5  grms.  of  blacking  are  weighed  out  into  a  200  cc. 
separating  funnel,  100  ec.  of  water  added,  and  the  liquid  is 
made  up  to  the  mark  with  a  mixture  of  equal  volumes  of 
ether  and  light  petroleum.  The  whole  is  then  well  shaken, 
allowed  to  subside,  and  the  height  of  the  layers  read  off. 
25  cc.  of  the  ethereal  solution  are  pipetted  off,  filtered, 
evaporated  to  dryness,  and  the  residual  fat  weighed.  An 
aliquot  part  of  the  aqueous  layer  is  filtered  and  titrated  with 
decinormal  soda   and   phenolphthalein   for  free  acids,  the 


neutral  solution  obtained  evaporated  to  dryness  in  an 
unweighed  platinum  dish,  the  dish  and  residue  weighed, 
ignited  and  again  weighed.  The  difference  between  the  two 
last  weighings  gives  the  invert  sugar  and  extractable  matter. 
Another  aliquot  part  of  the  aqueous  solution  is  neutralised 
with  decinormal  soda,  evaporated  until  free  from  ether, 
filtered,  made  up  to  25  cc.,  and  the  invert  sugar  determined 
with  Fehling's  solution.  The  extractible  matter  is  found 
by  difference.  Water  and  ash  are  estimated  in  separate 
portions.  The  difference  between  the  sum  of  the  percentages 
thus  obtained  and  one  hundred  is  taken  as  carbon.  The 
ash  is  analysed  like  other  phosphatic  mixtures.  The  free 
acid  found  is  not  sulphuric  acid,  as  stated  by  Holbing,  but, 
phosphoric  acid,  and  exists  either  in  the  free  state  or  in  acid 
phosphates.  Of  late,  varieties  of  blacking  free  from  acids 
have  come  into  the  market,  a  highly  bituminous  schist  being 
used  in  place  of  bone-black  in  their  manufacture.  These 
blackings  are  simply  mixtures  of  fat,  molasses,  and  black 
schist,  with  the  occasional  addition  of  an  antiseptic.  The 
following  analyses  are  given  of  the  two  classes  of  blacking : — 


No.  1. 


Acid 
Blacking, 


No.  2. 


Blacking 

Free  from 

Acid. 


Water 

Fat  

Free  acids 

Invert  sugar 

Cane  sugar 

Extractive  matter 

Carbon  

Combined  water 

PA 

so3 

CaO 

Xa*0 

Ignited  siliceous  matter 


'"} 


linrnii 


13-28 
3-48 


23-85 

10-81 


311 '59 


lilii-mi 


From  this  the  proportions  of  the  raw  materials  employed 
in  the  manufacture  appear  to  be  in  round  numbers  as 
follows : — 


No.l. 

No.  2. 

13-0 
68-0 
12-0 

4-5 
2'5 

Soda 

Fat 

Black    schist    (losing   20  per  cent,    on 
ignition). 

34-0 

— S.  B.  A.  A. 


Analysis  of  the  Calcined    Yinasse  from   Beet  Molasses, 
C.  Heyer     Chem.  Zeit.  1891,  15,  915  and  959—960. 

The  total  potash  in  the  ash  of  the  vinasse  from  beet 
molasses  is  generally  determined  by  converting  the  potassium 
sulphate  in  ait  aqueous  solution  into  chloride,  by  the 
addition  of  an  equivalent  quantity  of  barium  chloride, 
filtering  and  evaporating  an  aliquot  part  of  the  filtrate  with 
platinum  tetrachloride.  The  percentage  of  potassium 
chloride  is  also  estimated  directly  in  the  solution  of  the  ash 
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by  neutralising  exactlj  with  i  u  '1  titrating  with  a 

•  ilv.r   solution.     The   author  has   found  that 

I  inaccurate  result*  in  man]  cases,  owing 

to  the  incomplete  calcination  of  the  vinassc  and  consequent 

presence  in  the  ash  of  nitr.  .  pounds   which  on 

■    «iili  water  are  partially  converted  into  ammonia, 

I  mated  as  potash.     In  one  sample  r  53 

.  th  * 
five  hours  ai id  hour,  and   the  residues 

I   0-  19  [»  I  !l       l!  •»■  'hi 

.  the  ash  before  estima- 
tion,  ■>  ""  "''''"  yar'es  w''n  ,llt' 

thoro  deinalion. 

udyses  of  the  same  sample  of  ash  show 
nt  of  the  variatic 


It. 


upper  end  is  closed  by  'he  rubber  ball  II.  By  tliis 
apparatus  the  required  quantity  of  oil  for  various  deter- 
minations may  be  quickly  weighed, — A.  I,.  S. 


81-80     T.-.'T     7f2l     BS-70 
ll-M     18-47     11-41 

i-oi      i-ei      i  to      t-81  M     roj 

Ki "-'7      0-27      "it    Trace   Trace     0-30      0-20 

■  i       B-70     1074     1"7I  H     1373 

ii  was  obtained  bj  precipitating  the  aqueous  soli 
the  ash  with  barium  chloride,  evaporating  a  portion  of  the 
filtrate  almost  i"  dryness  and  addin  in  of  platinum 

loride  :  "'  ".i-  obtained  by  evaporating  a  port 

solution  to   complete   dryness,  drying  al    120    and  gentlj 

igniting  before  treatment  with  platinum  chloride  ;  /<  resulted 

from  the  drying  and  thorough  calcination  of  a  portion  of 

irinal  solution  of  the  ash,  with  subsequenl  re-solution, 

ttation  of  the  sulphuric   acid,  and   addition   of  the 

platinum  sail  :    \.  1!.  C,  and  l>  are  determinations  made  bj 

analysts. 

Before  titrating  Ihe  chlorine,  il   is  advisable  ta  boil  the 

: t ••  ■  ■  I  ~< >liit ion  in   ordei  panides  which 

remain  in    the  ash  even   after  thorough    ignition.     When 

the  ii—  li  contains  soluble  sulphides  or  sulphocyanidcs,  u  little 

nitric  acid  or  bromine  water  should  be  added  to  the  calcined 

.:,,!  the  solution  aftel  addition  of  barium  chloride 

should  be  allowed  to  stand  for  aboul  six  hours.— S.  1!.  A.  A. 


.In  Apparatiu  l"i  Weighing  Oil.     R.  Befelmann.     I 

■    1891,  15, 
Tin  pipette  V  lit—  air-tight  into  the  small  conical  weighing 
\V.    The   pipette   i-  graduated   as   shown   and   its 
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77,.    Determination    «f   Acid    Tartrate    in    II' -in     Lett. 
II.  BallL    Chem.  Zeit,  1891,  15,  989—991. 

P.  Phillip  and  Co.'s  method  consists  in  neutralising  the 
acid  tartrate  with  soda  or  potash,  filtering  and  precipitating 
the  aoid  tartrate  from  tin-  solution  of  the  neutral  tartrate 
bj  acetic  acid. 

Kammer  neutralises  in  the  eold  instead  of  al  the  boiling 
temperature. 

The  author  finds  that  this  method  i-  not  applicable  to 
the  analysis  of  wine  lees  and  other  impure  materials,  which 
often  contain  caloium  sulphate  and  carbonate  and  potassium 
carbonate. 

tin  neutralisation  calcium  sulphate  reacts  with  neutral 
potassium  tartrate  as  follows:  — 

Ki  .11,11    .  C*80<      K,S04  ■  i  

When  calcium  sulphate  is  present  the  result  of  the 
analysis  will  consequently  be  low. 

in  carl ate  reacts  on  the  acid  tartrate  as  follows :  — 

u>  Kin  ,n  0    v  CaCO 

CO       K  i    II."    •  *  ...  ,11,11. 

The  analytical   numbers   will  consequently   in  thi 
be  also  low. 

The  presence  of  potassium  carbonate  will,  on  Ihe  other 
hand,  cause  the  analytical  numbers  to  be  high,  as  the  presence 
sail  is  equivalenl  to  the  presence  of  neutral  potassium 
tartrate  which  on  the  addition  of  acetic  acid  would  >  i .  1  <  1  it- 
equivalent  amount  of  acid  tartrate,  in  addition  to  that 
produced  from  the  acid  tartrate  available  in  the  substance, 
sed. 

The  author  recommends  the  following  modification  of 
the  method, 

The  analysis  is  carried  oul  in  two  parts. 

The  raw  tartar  is  boiled  with  water,  when  the  carbonates 
react  ""  the  acid  tartrate  as  follows:  — 

2  KB  ill"        Ki".      i  ii    ■    II  'I       !  K  i  ,11  i  ' 
•_■  Klli    ii  ii,    i  i  al  0 

I"  II   II        I   aC.II.U,,    ,    K.CJI.II,, 

On  neutralisation  the  available  acid  tartrate  is  disi 
and  the  clear  solution  thus  contains  neutral   tartrate  fronj 
the  available  acid  tartrate  ami  neutral  tartrate  as  produces] 
ng  to  the  firsl  equation  by  the  b  itassiunj 

iii.aii'l  neutral  tartrate  a-  produced  according  to  tin' 
second  equation  by  the  action  of  calcium  carbonate.  The 
tartrate  in  the  solution  is  estimated  by  adding 
calcium  chloride,  acetic  acid,  and  alcohol,  the  pn 
ol  calcium  tartrate  is  filtered  off  ami  titrated  with  semi] 
normal  alkali.  The  resultant  figures  are  in  excess  of  the 
amount  of  available  acid  tartrate  as  explained  above,  and  I 
subsidiary  analysis  is  necessarj  to  determine  the  com 
Tliis  ma\  be  done  in  two  nays  ■ — 

i  Tndi  set  Method.  \  portion  of  the  crude  tartar  is 
boiled  with  water  and  the  solution  filtered  j  the  solution  is 
diluted  and  acidified  with  acetic  acid  and  calcium  chloride] 
added,     The  precipitate  is   filtered  otT  ami  titrated.    The 

result   pn.s    the    amount  of   bitartrate    and    neutral    tartrate 

in  the  solution.  The  amount  of  bitartrate  must  bedeten 
mined  in  another  portion  of  the  solution,  in  exactly  the 
same  way,  only  omitting  the  ncidification,  The  difference 
between    the    Iwo    results    ei,s   the   amount    of    neutral 

tartrate. 

II.  Direct  Method.-  The  crude  tartar  is  hoileil  with 
iti  i  ami  the  solution  is  cooled  and  diluted.  A  part  of  the 
acid  tartrate  crystallises  out  and  the  mother-liquor  is  a 
saturated  solution  of  acid  tartrate  containing  all  the 
neutral  tartrate  in  solution.  On  adding  acetic ncii  to  this  a 
quantity  of  acid  tartrate  i.  formed,  equivalent  to  the  neutral 
tartrate  in  solution,  and  as  the  solution  is  already  saturated 
with  the  salt  the  whole  thus  formed  crystallises  out ;  it  is 
filtered  and  washed  with  alcohol  and  weighed A.  I.  S. 
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llapid  Method  of  Estimation  of  Common  Salt  in  Wine. 
J.  Gondola.     J.  Pharm.  ('him.  1801,  24,  8. 

To  in  cc.  of  the  wine  under  examination,  I  cc.  of  a  standard 
solution  of  silver  nitrate,  containing  7 '25  gnus,  per  litre 
(1  cc.=  0-0025  grm.  of  NaCl),  are  added.  After  stirring, 
a  drop  of  the  solution  is  placed  ou  paper  impregnated  with 
potassium  chromate,  the  production  of  a  red  spot  of  silver 
chromate  indicating  that  the  whole  of  the  chlorine  of  the 
common  salt  is  precipitated.  The  addition  of  the  silver 
nitrate  solution.  I  cc.  at  a  time,  is,  if  necessary,  continued 
until,  on  testing,  a  red  colouration  is  obtained.  Each  4  cc, 
or  more  exactly  4-07  cc,  of  the  standard  silver  nitrate 
solution,  corresponds  to  0-01  grm.  of  sodium  chloride  in 
10  cc,  or  to  1  grm.  per  litre,  of  the  wine. —  E.  15. 


Estimation  of  Tannins  in  Acid  Liquors.     A.  Battel. 
Dingl.  Polyi.  J.  1391,  280,  283—234. 

Mkkuicatz  (l)er  Gerber,  1889,  350)  sought  to  overcome  the 
difficulty  which  exists  in  the  determination  of  tannins  in 
acid  liquors,  by  neutralising  the  liquor  with  barium  carbonate 
before  making  the  estimation,  and  maintained  that  there  was 
no  loss  of  tannin  caused  by  this  treatment. 

The  difficulty  referred  to  arises  from  the  action  of  the 
organic  fermentation  acids  ou  the  hide-powder  used  for 
absorbing  the  tannins,  the  results  obtained  being  too  high. 

The  author  suspected  that  the  excess  of  barium  carbonate, 
which  must  necessarily  be  added,  would  precipitate  some  of 
the  tannin,  and  instituted  experiments  with  a  view  to 
settling  this  point.  To  1  litre  of  an  extract  of  oak  bark 
20  grms.  of  carefully  purified  barium  carbonate  were  added, 
and  the  mixture  shaken  throughout  a  day.  The  solution 
was  then  filtered  alongside  of  another  litre  of  the  same 
extract  which  had  been  treated  in  exactly  the  same  way 
without  the  addition  of  barium  carbonate.  The  tannin  was 
then  estimated  in  the  two  filtrates  by  LSwenthal's  process, 
with  the  result  that  the  one  to  which  barium  carbonate  had 
been  added  contained  15-58  per  cent,  of  tannin,  while  the 
other  contained  22-28  per  cent.  Another  experiment  in 
which  5  grins,  of  barium  carbonate  were  used  gave  similar 
results,  as  also  did  determinations  made  by  the  Schroeder 
indirect  gravimetric  method  c this  Journal,  1888,  617). 

An-experiment  was  also  made  to  see  if  exact  neutralisa- 
tion with  sodium  hydroxide  could  be  allowed.  A  portion  of 
the  oak  bark  extract  was  mixed  with  a  little  acetic  acid  aud 
then  with  sufficient  sodium  hydroxide  (previously  ascer- 
tained) to  neutralise  this  acid  ;  the  tannin  in  this  solution, 
and  in  another  similarly  treated  with  the  exception  of  the 
addition  of  acetic  acid  and  sodium  hydroxide,  was  deter- 
mined by  the  indirect  gravimetric  method.  The  solution 
which  contained  the  sodium  acetate  gave  18-93  per  cent,  of 
tannin,  the  other  26 -28  per  cent. 

The  author  concludes  that  neutralisation  of  the  acid 
liquor  cannot  be  permitted. — A.  G.  B. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Sodium.     M.  Rosenfeld.     Ber.  1891,  24,  1658—1660. 

Sodium  which  has  become  coated  with  a  crust  by  being  kept 
under  rock-oil  can  be  easily  purified  without  loss  of  metal  in 
the  following  way  : — The  incrusted  metal  is  Hrst  placed  in 
a  mixture  of  amyl  alcohol  (1  part)  and  petroleum  (3  parts), 
and  rubbed  with  a  rag  soaked  in  the  same  mixture  until  it 
acquires  a  silvery  lustre  ;  it  is  now  placed  for  a  short  time  in 
petroleum  containing  5  per  cent,  of  amyl  alcohol,  then  washed 
with  pure  petroleum,  and  finally  kept  under  petroleum 
containing  0-5 — 1-0  per  cent,  of  amyl  alcohol.  Potassium 
and  lithium  can  be  purified  and  kept  in  the  same  way. 

For  preparing  sodium  amalgam  the  sodium  is  best 
purified  in  the  manner  just  described  ;  combination  between 
the  two  metals  then  takes  place  very  readily  at  the  ordinary 
temperature. 

The  liquid  alloy  of  sodium  and  potassium  can  be  easily 
prepared  in  a  short  time  by  placing  equal  quantities  of  the 
two  metals,    purified  as  described   above,  in  a  mixture  of 


amyl  alcohol  (1  part)  and  petroleum  (9  parts)  and  then 
pressing  them  together  until  liquefaction  is  complete  ;  the 
alloy  can  be  kept  under  petroleum. 

.Sodium  sulphide  can  be  very  conveniently  prepared  by 
triturating  sodium  (1  grm.)  with  sodium  chloride  (3  grms."), 
and  then  mixing  the  grey  powder  obtained  in  this  way  with 
flowers  of  sulphur  (0'7  grm.),  but  without  employing  any 
pressure;  combination  then  takes  place  with  development 
of  light  and  heat,  and  the  red  monosulphide  is  formed, 
together  with  the  yellow  polysulphide.  When  quantities 
of  sulphur  corresponding  to  those  required  for  the  forma- 
tion of  the  di-  and  trisulphide  are  used,  a  more  energetic 
reaction  takes  place. — F.  S.  K. 


Formation  of  Graphite   by  Contact  Metamorphosis.     R. 

Beck  and  Willi  Luzi.  Ber.  1891,  24,  1884— 1 886. 
The  authors  have  recently  found  some  beautifully  crys- 
tallised specimens  of  graphite  in  rocks,  which  have  undergone 
metamorphosis  by  contact  with  ancient  volcanic  rocks,  the 
graphite  crystals  being  in  this  case  discernible  from  the 
amorphous  carbonaceous  substances  of  the  original  clay 
slates  and  siliceous  slates.  Although  it:  our  literature  on 
this  subject  reference  is  made  regarding  the  occurrence  of 
graphite  in  certain  slates  which  have  been  metamorphosed 
by  contact  with  granite,  proof  of  this  is  wanting  owing  to 
the  absence  of  analytical  and  crystallographic  data.  These 
are  now  furnished  by  the  authors,  who  have  proved  beyond 
doubt  that  graphite  has  been  formed  from  carbonaceous 
substances  by  contact  metamorphosis.  In  Pirna  and 
Kreischa  upper  Silurian  clay  slates  and  siliceous  slates  have 
been  found  which  are  very  rich  in  carbonaceous  substances. 
They  lie  partially  within  the  region  of  contact  of  granitite 
aud  hornblende  granitite,  and  it  has  been  found  on  close 
examination  that  those  within  this  region  of  contact  have 
become  converted  into  rocks  rich  in  graphite.  A  graphitic 
chiastolite  slate  and  a  graphitic  quartzite  were  examined  by 
the  authors.  The  former  was  found  embedded  in  the 
greatly  metamorphosed  upper  Silurian  grey  trap  of  the 
Burkhardt  Forest,  whilst  the  latter  proved  to  be  a  genuine 
contact  rock  from  the  immediate  vicinity  of  the  granite 
found  in  Kreischa.  Both  rocks  have  been  formed  from 
original  siliceous  slates,  and  their  structure  and  chemical 
composition  show  that  they  are  true  contact  products.  The 
graphite  from  the  chiastolite  slate  formed  perfectly  opaque 
jagged  lumps,  having  a  metallic  lustre  by  reflected  light,  and 
being  from  OO03  mm.  to  0-02  mm.  in  diameter,  whilst  the 
carbonaceous  portions  in  the  unaltered  upper  Silurian  clay 
slates  and  siliceous  slates  measured  less  than  0-001  mm. 
The  quartzite  from  Kreischa  was  still  richer  in  graphite. 
The  latter  was  even  more  beautifully  crystallised,  single, 
well-defined  crystals  being  0-03  mm.  in  diameter.  It 
occurred  most  frequently,  however,  in  the  form  of  irregular 
granules  and  jagged  ramified  crystalline  aggregates  measur- 
ing 0-3  mm.  This  graphite  had  a  greasy  touch  and  gave  a 
metallic  streak.  The  following  results  were  obtained  on 
analysis  : — 


Carbon,    i  Hydrogen. 


Graphite  from  the  c!ii3stolite  slates  . 
Graphite  from  the  quartzite 


»S- 84 
99-91 


0'21 
0-05 


The  graphitic  quartzite  contained  over  2  per  cent,  of 
graphite  and  had  a  specific  gravity  ranging  from  2-62  to 
2-637.-D.  B. 


Quantitative  Determination  of  the  Chemical  Action  of 
Light.  Part  III.  The  Influence  of  Dilution.  G.  Lemonie. 
Compt.  Kend.  1891,  112, '  1 124— 1127. 
Determinations  of  the  decomposing  action  of  light  on 
solutions  of  oxalic  acid  and  ferric  chloride,  present  in 
equivalent  proportions,  but  with  varying  amounts  of  water, 
were  made.  The  authors  consider  that  the  physical  effect 
of   dilution   may  be  disregarded,  and  the  change  effected 
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attributed   to  chemical   action.     Prom   mathematical   con- 
ooi   thej    conclude  furthei   that,  from  the  point  of 

vie*    of  the   influent f  dilution,   the    chemical   change 

effected  by  lighi  and  by  heal  folio*  the  same  law.— J.  W.  L. 


PATENT. 


Improvement!    in    Centrifugal    Apparatus    for    Testing 
Relative  Volumes  of  Mixtures  of  Liquids  of  Different 
i.   Laidlaw,  Glasgow.      Eng.   Pat. 
10,492,  Jnne  20,  1891.     '»/. 

See  under  I.,  page  822. 


fLt\x>  £ooh$. 


Son  MHN-.  By  W,  Obtwald,  Professor  of  Cbemistrj  in 
the  University  <>f  Leipsic.  Being  the  Fourth  Book,  with 
-'mi.-   additions,   of  the   Second    Edition   of  OstwaldV 

"    I.IIIKIil.ll       I'll:    Alli.lMIIMN     IlilMIK."  Translate.  I 

by  M.  M.  Pattisoh   Mi  ik.  Fellow  of  Gonville  and  Cains 
I  ambridge.     London:  Longmans,  Gree:   &  Co. 
Ni  *  ■>  ork  .   15,  Bail  16th  Street.     1891. 

In  the  notice  by  the  translator  ilii-  paragraph  occurs.   "  The 
massed  aboul   solutions  are  now  so  many,  and  the 
theory  i «  so  fully  developed,  thai  a  systematic  arrange- 
ment of  these  facts,  and  an  authoritative  statement  of  the 

theory,   are   sure    to   be   «•! ned   by   chemists."      It    is 

probably    safe    '"  add,   "  and  Technologists,"   ;ii    the  end 
of  this  paragraph. 

The  b  Jvo.  volume,  bouud  in  cloth,  price  10«  Bd., 

and  contains  title  page,  Translator's  notice,  Preface,  Table 

hi.  hi-,  h-t  ..i  Errata  and  Addenda,  310  pages  of  text, 

and  an   Alphabetical  Index  ..i   names   of  investigatocK  as 

w<  II  a ■  "l  the  matter  treated  of. 

I  he  lexl  i-  sub-divided  into  groups  or  chapters  described 

iptei  I.  Solutions  in  Gases.     II.  Solutions 

in  Liquids,     III.  Solutions  of  Liquids  in  Liquids. 

I\.    Solutions    of     Solids    in     Liquids.        V.    Osi e. 

^l      Diffusion,       VII.    Va| i     Pressures    of    Solutions. 

vill.  Creeling   points   of   Solutions.      IV  Sal)  Solutions, 
multaucous  Vction  of  several  Solvents. 


A    l  kim  i -i    ..\    i ii h   I .  v. \\     usd  Practice  relating    to 
Letters  Pateot    sob    Inventions,  with  an  Appendix 
International  I  o  Bales,  Forms  and 

Precedents,    Orders,    & .-.      By    Robert    Frost,    li.Sc. 
I  ),  Fellow  of   the  Chemical  Society  of    Lincoln's 
Inn,  Barrister  at-Law.      London  :  St«-\ tn-.    and  Baynea, 
Law  Publishers,  Bell  Yard,  Temple  Mar.     IE 

Large  octavo  volume,  bound  in  cloth.     Price  28i 
taining  Dedication   page,  to  Sir  Richard  K.  Webster,  M.I'.. 
Table  of  Contents,  List   of  Abbreviations  used  in 
the  Work,  Table  of  Cases,  List  of  Addenda  and  Corrigenda, 
and  subject-matter  covering  Til   pages.     The  Work 
with   a   very    full   and  complete  Alphabetical  Index.     The 
text  is  carefully  paragraphed  by  marginal  references  and 
Dotes   to   assist   search,  and   at    foot   of   pages   are 
references  to  cases.    Considerable  prominence  is  given  to 
leading  chemical  law  cases. 

The  general  treatment  of   the  subject  may  be  gleaned 
from  the  Chapter  headings,  which  are  as  follows  :  — 

(  bap.  I.  The  Patentee.  II.  The  Subject-matter.  III. 
Novelty.  IV.  Utility.  V.  The  Specification.  VI.  Amend- 
the  Specifications.  VII.  Obtaining  Letters  Patent 
for  Inventions.  VIII.  Assignment  of  Letters  Patent.  IX. 
Licences.  X.  Revocation  of  Letters  Patent.  XI.  Pro- 
longation or  Extension  of  Letters  Patent.  XII.  Action  to 
restrain  Threats  of  Legal  Proceedings.  XIII.  Action  of 
Infringement.  Appendix,  dealing  with  statutes.  Inter- 
Convention  for  the  Protection  of  Industrial 
Property,  <  Irders,  List  of  Fees,  War  <  Iffice  Memorandum  for 
Inventors, 


Examination  oi    Water  for  Sanitari     ind  Technical 
Bj    Henri    I.i  i  i  mvnn,  Ml),   Ph.D.,    I'ro 

■  hcuiislry   in  the  W an's  Mi  dical  •  ";! 

ylvania,  be.,  and    William   Beam,  Dcmonstratoi 
sylvanin   College   of    I 
•s»rc'  in,  revised  and  enlarged,  with 

Illustrations.      London:    Regan   Paul,  Trench,  Trubnci 

an. I  (   0  .   I. mi.       I 

Bmau  .->..  vol i,  I ii. I  iii  cloth.  Price  ■  >>.  It  con- 
tains, r  .,i-.  lis  pages  of  text,  a  set 
of  tabulated  Analytical  and  other  data,  and  an  Alphabetical 
Index,  Tbe  text  i*  illustrated  with  17  excellentl]  executed 
ings  exhibiting  tl  forms  of  apparatus 

!  .  .1 

•  I  an  follows 
I  he  History  ol   Sal  irkl  W  1 1|„  rations, 

la-  Sanitary  examination  ■        nical  exami- 

nation!     Interpretation   ol    Kcsults.     Biological    I- 

Drinking  \\  nti  r,     Identification  ..I 
Source   ..i     Water,      (tannics!    Applications.       Analytical 


FORTSCHRITTI     DEB    ThEERPAKBENVABBIKATION    1  Mi    \  I  K- 

»  win  i  k  I mii  -i  in  i  /«  i  1 1. 1 ,  1887  1890.  An  di  i  II. in. 1 
der  Systeniatisch  Geordneten  und  mit  kritschen  Anmer- 
kungen  versehenen  Deutscben  Reichs-Patente.  DargestelU 
von  Dr.  1'.  Fried]  \M.iKa....  Professor  an  der  technischen 
Hochschule  tu  Karlsruhe  ill.  Berlin.  Zweiter  Th.il. 
1887  1890  Berlin:  Verlagvon  Julius  Springer,  1888, 
I. o n. Ion  :  II.  Grevcl  and  Co.,  33,  King  Street,  Coveni 
rden. 

I.vk.i  ^i.i  volume,  In. und  iii  paper  cover,  price  24  M. 
(1/.  l>.  i.  It  contains  Preface,  Table  of  Contents,  560  pages 
..I  subject  matter,  Alterations  of  the  Patent  Lists,  a  Registi  i 
<>t  the  Numbers  of  tin-  German  Patents  recorded,  a-  also  of 
the  Applications  for  Patents,  covering  two  pages,  an  Alpha- 
betical Index  ot'  the  holders  of  Patents,  and  finally,  a 
complete  Alphabetical  Index,  covering  I8£  pages. 

Tin-   clasbifical I    the   matter   of  the  contents  i-  ai 

follows  :  Intermediate  products  of  the  Tar  Industry  i  l  to 
15  pages).  Triphenyl  .  Dipheuylmcthuno  derivatives  and 
Phtbiilcius  (pages  16  t"  '.ia'.  Indigo-blue,  Isatine,  and 
Indole  Derivatives  (pages  96  to  Hint.  Quinoline-, 
Quinaxolinc  and  Pyrazolone  Derivatives  (pages  In-'  to 
Salicylic  a.  id.  Sulicylic  ether,  and  Phcnolcarbonic 
acids  (pages  130  to  140).  Methylene  Blue  (pages  142 
t.i   156).     Uxaeiuc-,    Phcnazine-derivativea  and  Indophenol 

156  t..  186).     In. Inline-  (pages  186  to  214).   Nil 
ami    '  impounds  (pages    215    to  '-"J.',).     Naphthol- 

and  Naphthylnmine  siilphonic  ueiils.Diliydroxynaplithali 
Amidohydroxynaplithalencs,  and  their  Sulphonic  ncids  and 
Napbthylcncdiamincs     (pages     229     t..    •_■  7 s  i .     Primuline 
dyes     (pages    286    t.>    301).      V/.o-Uyes    for    Wool    ami 
Mordanted  cotti  ;  ..     (  kit  ton    \  ■•  dyi  - 

(pages  341  t.i  471).     Dyes  of  vni -  composition  (p 

179.  to  198).  Compounds  .•!  various  composition  (Medi- 
ci  -nt-i  (pages  501  rhe  work  gives  a  clear  and 

precise  account  of  all  ihat  has  been  done  in  Colour 
Chemistry,  and  in  Synthetic  aromatic  Medicaments  between 

the  veal-    1SS7  ami   U 
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Chemtsch-Technisches  Repertorivm.  Uebersichtlich 
geordnete  Mittheilungen  der  neuesten  Erfindungen, 
Fortschritte  und  Verbesserungen  auf  dem  Gebiete  der 
Teehnisehen  und  iadustrielleii  Chemie.  Mit  Hinweis  auf 
Mascbiaen,  Apparate  und  Literatur.  Herausgegeben 
von  Dr.  Emil  Jacobsen,  ]  890,  Erstes  Halbjahr.  Zweite 
Hiilfte.  Berlin:  1891,  E.  Gaertuer's  Verlagsbuchhaud- 
lung,  Hermann  Heyfelder,  Schiinebergerstrasse,  26. 
London :  H.  Gruvel  and  Co.,  33,  King  Street,  Covent 
Garden. 

The  second  issue  for  the  first  half  year  of  1890.  It  contains 
203  pages  of  subject-matter,  copiously  illustrated  with  wood 
engravings.  Iu  the  text  the  following  branches  of  tech- 
nology are  treated  of : — Eood  Stuffs  ;  Paper  ;  Photography, 
&c. ;  Waste  Residues,  Deposits,  Manures,  &c. ;  Disinfection 
and  Sanitation;  Soap;  Explosives,  Matches;  Preparation 
and  Purification  of  Chemicals  ;  Chemical  Analysis  ; 
Apparatus,  Machinery,  Electro-technology,  Technology  of 
Heat;  Appendix,  &c.  The  Annual  Report  concludes  with 
Reviews  of  Xew  Hooks. 

The  first  issue  for  the  second  half  year  of  1890  has  also 
appeared.  It  contains  96  pages  of  text  illustrated  with  wood 
engravings.  The  following  brauches  of  technology  are 
treated  of; — Building  Materials,  Cements,  and  Artificial 
Stone  ;  Colouring  Matters,  Dyeing  and  Calico  Printing  ; 
Fats,  Oils,  Illuminating  and  Heating  Materials  ;  Fermented 
Liquors  ;  Tanning,  Leather,  and  Glue  Manufacture 
Textiles  ;  Glass  and  Earthenware ;  Wood  and  Horn  ;  India- 
rubber;  Cements,  Plasters,  and  Artificial  Stone;  Lakes, 
Varnishes,  and  Paints  ;  Metals. 


The  Rose  Industry  of  Bulgaria.  By  Ciiristo  Chris- 
toff,  Ke/.anlik,  Bulgaria.  Translated  by  Chas.  Henry 
Piesse.     London  :  Piesse  and  Lubin,  2,  New  Bond  Street. 

Octavo,  cloth  bound  pamphlet,  with  Preface,  Table  of 
Contents,  and  60  pages  of  Text,  illustrated  by  six  Wood 
Engravings  and  a  Map  of  the  Otto  of  Roses  producing 
region.  Price  Is.  The  subject  matter  is  divided  into 
chapters  headed  as  follows  : — I.  Historical ;  II.  Geographical 
Situation;  III.  Botanical;  IV.  Plantations — Attention  to 
Cultivation;  V.  Harvest — Distillation;  VI.  Otto  of  Ruses; 
VII.  Adulterations;   VIII.  Commerce. 


Piesse's  Art  of  Perfumery,  and  the  Methods  of 
Obtaining  the  Odours  of  Plants.  The  Growth  and 
General  Flower  Farm  System  of  liaising  Fragrant  Herbs, 
with  Instructions  for  the  Manufacture  of  Perfumes,  &c, 
&c.  Edited  by  Chas.  H.  Piesse,  Consul-General  of 
Monaco;  Fellow  of  the  Institute  of  Chemistry;  Member 
of  the  Royal  College  of  Surgeons,  >Ve.  Filth  Edition. 
London  :   Piesse  and  Lubin,  2,  Xew  Bond  Street.      1891. 

Octavo  volume,  with  paper  covers.  The  price  is  10s.  6(1. 
It  has  a  frontispiece  illustrating  the  Vender  Still  at  Miteham, 
Surrey  ;  Preface  to  the  Fifth  Edition.  Iu  this  preface  the 
following  noteworthy  sentences  occur : — "  The  excise  duty 
on  spirits  of  wine  prevents  England  from  fairly  competing 
in  her  own  colonies  with  her  German  ami  French  neighbours 
in  this  particular  trade."  Also — "  Female  labour,  so 
useful  in  this  business,  is  prohibited  by  present  regulations 
within  '  bonded '  warehouses.  The  workmen  are  also 
injured  iu  the  matter  of  their  wages,  as  at  present,  '  no  man 
is  allowed  to  work  after  four  o'clock.'  "  "  These  things, 
fairly  considered,  are  a  hard  '  set  off '  against  the  English 
manufacturing  perfumers  compared  with  the  facilities  given 
by  the  French  Government  to  the  same  trade."  The  author 
refers  to  the  increasing  favour  shown  to  English  perfumery, 
and  adds,  "  for  England  now  produces  the  finest  perfumery 
in  the  world.'' 

Next  follows  the  Table  of  Contents,  List  of  Illustrations 
(some  71  in  number),  17  1  pages  of  subject  matter,  and 
au  Appendix  of  eight  pages.  The  work  terminates  with 
an  Alphabetical  Index.  The  text  is  subdivided  into 
chapters  treated  as  follows  : — I.  Introduction  and  History  ; 


II.  Theory  of  Odours ;  III.  Flower  Farming  Statistics; 
IV.  Expression,  Distillation,  Absorption,  Enfleurage, 
Maceration  ;  V.  Primitive  Odours.  The  Commercial  Ele 
meats  ;  VI.  Perfumes  of  Animal  Origin;  VII.  Smelling 
Salts.  Snuff,  and  Vinegars  ;  VII.  Bouquets  and  Nosegays; 
IX.  Sachet-powders  and  Incense;  X.  Perfumed  Soap  ; 
XI.  Emuisines;  XII.  Milks,  or  Emulsions;  XIII.  Cold 
cream ;  XIV.  Pomades  and  Oils ;  XV.  Hair  Dyes  and 
Depilatory;  XVI.  Absorbent  Powders  and  Rouges;  XVII. 
Tooth-powders  and  Mouth-washes  ;  XVIII.  Hair-washes ; 
XIX.  Of  the  Colours  used  by  Perfumers;  XX.  Foreign 
Tariffs  on  Perfumery. 


A  Theoretical  and  Practical  Treatise  ox  the  Manu- 
facture en  Sulphuric  Acid  and  Alkali  with  the 
Collateral  Branches.  By  George  Lunge,  Ph.D., 
Professor  of  Technical  Chemistry  at  the  Federal  Poly- 
technic School.  Zurich.  (Formerly  Manager  of  the  Tyne 
Alkali  Works,  South  Shields.)  Second  Edition,  Revised 
and  Enlarged.  Volume  I. — Sulphuric  Acid.  London  : 
Gurney  and  Jackson,  1,  Paternoster  Row.     1891. 

The  work  opens  with  a  preface  to  Volume  I.  of  the  First 
Edition,  another  to  Volume  III.  of  the  First  Edition,  and 
a  very  important  and  interesting  one  it  is,  antl  finally  the 
Preface  to  the  Second  Edition.  The  Table  of  Contents 
follows,  then  the  Introduction,  and  finally  the  text,  cover- 
ing 903  pages.  The  work  concludes  with  a  carefully 
arranged  Alphabetical  Index.  The  illustrations  and  draw- 
ings number  no  less  than  374,  and  are  beautifully  executed. 
The  price  of  the  work  (Vol.  I.)  is  21.  2s. 

Chapter  I.  is  devoted  to  Historical  and  General  Notes 
on  the  Manufacture  of  Sulphuric  Acid.  II.  The  Raw 
.Materials  of  the  Sulphuric  Acid  Manufacture  ;  Brimstone; 
Pyrites  ;  other  Metallic  Sulphides  ;  By-products  of  other 
Manufactures  ;  Nitrate  of  Soda  anil  Nitric  Acid.  III.  The 
Properties  and  Analysis  of  the  Technically  employed  Oxides 
and  Acids  of  Sulphur.  IV.  The  Production  of  Sulphurous 
Acid.  V.  The  Burner  Gas.  VI.  Construction  of  the 
Lead  Chambers.  VII.  The  Chamber  Process.  VIII.  The 
Recovery  of  the  Nitrogen  Compounds.  IX.  Theory  of  the 
Formation  of  Sulphuric  Acid  in  the  Lead  Chambers.  X. 
The  Purification  of  Sulphuric  Acid.  XI.  The  Concentration 
of  Sulphuric  Acid.  XII.  Arrangement  of  the  Apparatus 
of  Sulphuric  Acid  Works.  XIII.  Yields  and  Costs  of 
Sulphuric  Acid  Manufacture.  XIV.  By-Products  of  the 
Manufacture  of  Sulphuric  Acid.  XV.  The  Manufacture  of 
Nordhausen  or  Fuming  Oil  of  Vitriol,  and  of  Sulphuric 
Anhydride.  XVI.  Other  Processes  of  Manufacturing  Sul- 
phuric Acid.  XVII.  Applications  of  Sulphuric  Acid,  and 
Statistics.     Appendix. 

In  view  of  the  large  amount  of  new  work  in  the  way  of 
invention  and  improvement  that  has  been  done  within  the 
last  lew  years,  and  the  necessary  description  of  more  or 
less  of  it,  the  author  has  curtailed  the  merely  retrospective 
portion,  wdiich  describes  processes  and  apparatus  not  now 
in  use.  However,  though  much  of  the  latter  has  been  cut 
down  iu  this  the  Second  Edition,  the  author  refers  in  such 
places  to  the  First  Edition  where  the  fuller  descriptions  may 
yet  be  found.  The  same  observation  applies  to  specific 
gravity  tables  and  similar  matter.  Thus  the  First  Edition 
remains  useful,  and  should  not  lie  dispensed  with.  Much 
space  is  saved  also  by  eliminating  discussions  or  refutations 
of  views  now  entirely  obsolete.  The  author  remarks  that 
"  hardly  a  single  page  now  stands  as  it  did  iu  the  first 
edition,"  and  he  very  straightforwardly,  if  not  bluntly, 
acknowledges  that  in  sundry  places  he  has  not  scrupled  to 
contradict  some  few  statements  in  the  First  Edition  he 
then  took  to  be  fact,  which  by  dint  of  closer  observation 
and  wider  experience,  he  now  regards  more  or  less  as  error. 


- 
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l.i    Titraoi    DK8  Solutions  SucrIies,  par    n    Dktbb- 

HINATION  ni  l  i  i  l.-  Hl\-lli-.  (  ■>  Temferatl'be  ni 
i.  i  i  mi.,  r  111 1.  I 'ai  -  (_'.  s.  111  ni  i  i:.  Traduit  de  l'Alle- 
maod  par  D.  Sidersky.  Berlin:  B.  Kriedlaender  and 
Fils. 

Ini  German  title  "I  the  original  Work  is  "  I  in   Gbhai  rs- 

IIIMIIIUI  m.    mi:    /.i  i\    DDBCB    I'.l.-i  I  Mill  -.,. 

DM        SPBCiriSCllEX       liKiil.lli-       hi  k-i.i  iil.v      BBI        I'll; 
'I'l  mil:  I  I  I  I!    in  \    IS     Cl  i  -H  8." 

",  paper  cover,  188  pages,  price  8».  The  work 
consists  ni  two  carefully  compiled  and  important  tables. 
Table  I.  being  fur  aqueous  solutions  of  sugar  rangiug 
in. ii.  o  i"  100  per  cent.,  with  vain,--  increasing  foi 
variation  of  0-01  per  cent.,  giving  the  densities  and  the 
ponding  strength  in  sugar  tor  100  part-  by  weight, 
and  also  i"i  100  pan-  In  volume,  at  the  temperature  of 
IS   ('. 

Table  II.  is  for  converting  to  the  normal  temperature  of 
IS     I  lotions,   the   Btrength  of  which  has  been 

observed  at  am  temperature  from  0   to  ■'■  I   ' 

In  the  preface  il  is  stated  that  "  the  determination  of  the 
Ih  of  saccharine  solutions  by  means  of  tin  ir  densities 
implies  thai  the  operation  is  conducted  al  a  fixed  tempera- 
ture which  i-  for  all  the  nts;  thai  is  to 
say,  a  normal  temperature  at  which  all  the  uecessarj  instru- 
ments are  graduated,  and  for  «  hicfa  the  tables  are  calculated. 
I  p  to  a  -luiit  time  ago,  the  normal  /<  »>\"  t  ature  in  t  iennaoy 
was    ii     l;.  or   17   C.     Bui   quite  recently,   the   Imperial 
i  ommission  of  Weights   and   Measures,  sitting  al   Berlin, 
having  been  solicited  to  establish  the  official  verification  of 
hydrometers,  has  decided   i"  take   IS    C.  a-  the  normal 
iturc  i. ii    thai  purpose,  because  thai  temperature  is 
tin     basis    for    taking    ihe    strciifitli   of  alcohol  ami    i-    also 
frequently  employed  in  scientific  researches,"  &c.     The  task 
nstrncting   thi    nen   tables  has  been  carried  oul    by 

Prof r  Scheibler    in  an  able  and    painstaking  manner, 

and  these  tables  cannol   fail  t"  prove  of  great   seivice  to 
tin.-,  who  are  engaged  in  tin-  sugar  industry. 


i-     imi    Wattle-Basks  :     being    Hints     on     the 

Conservation  and  Cultivation  of  Wattles  together  with 

alar-  of  their   Values.     In   .1.  II.  Maiden,  I-'.I.s., 

F.I    S.,  &c     Second   ICdition.     Sydney      George  Stephen 

<  lhapman,   Utingl  lovernmenl  Prin  er.     1891. 

<i.  in.,  volume    m  paper   cover,  price  Is.,  No.  6  of    the 

ICducation  Scries,     It  contains  an  Introduction  to 

' i  al-oa  testimony  from  thi  Directoi  I  lenei  al 

of  Forests  (Sydncj  I  to  the  effeel  thai  be  lias  much  pleasure 

" ommending  the  work  as  an  excellent  Treatise  upon 

the  subject  ..i    Wattle  Cultii  rally.     In  the  im- 

to   the  s,  cond  Editi the 

ol  thi  pamphlet  is  sel  forth  as  for  the  purpose  of 
supplying  "farmers,  tanners,  merchants,  and  others,  with 
authentic  information  in  regard  to  the  vain.  ,.i  wattles." 
Australia  i~  stated  as  being  the  native  country  ol  wattles, 

which  will  gron  in  the  | rest   soil,  some   requiring  only  a 

iti  rainfall.  Their  cultivation  is  strong)]  recom- 
ni.  ii. I.  .1  lo  farmers  who  have  a  patch  i  i  I  which 

iln  i  cannot  otherwise  profitably  utilise.     Phe  return  i-  in 

about  five  I ven  years      A.I   present   onlj  the  following 

•allies    an  Jed    lo    bo    plant!  .i  .     The    South 

Australian  Broad  leal  Wattle,  dcacia  pyenantkar,  and  the 
vanoui  r  .1.  ,i. ,,/  ,/,,  „, ,  j|j  known  as 

Black  nr  ( .ni  u  w  atlle. 

1  hi  n                 i  si  a  ["able  of  c m>.  Lis)  of  Illustra- 
tions, numbering  in,  mill  i.  \ vering  74  pages.     I h 

concludct  with  an  Alphabel 


Cratir  Import. 

(From  the  Board  of  Trade  Journal.) 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Ki  --i  i. 

The  Effect  of  Import  Dolus. 

In  (he  course  of  a  report  on  the  Russian  import  duties, 
Mr.  .1.  Michell,  Her  Majesty's  Consul  at  St.  Petersburg,  lias 
the  following:  — 

In  order  to  stimulate  the  exportation  of  mineral  ami  other 
resources  of  the  country,  tin-  importation  of  some  articli 
this  class,  hitherto  free,  will  now  In-  made  subject  to  payment 
of  duty.  Under  this  bead  are  ranged  sulphur,  clay,  and 
-  fir  building  purposes,  bones,  raw  and  worked  phos- 
phorites, superphosphates,  and  composts.   At  the  same  time 

it  i-  satisfactory   to    note    that    the    dutj   on  coal  will    remain 

for  a  e. Main  period  unchanged.  On  machinery  the  dutj  has 
been  considerably  raised,  with  the  exception  of  that  on 
agricultural  machines  ami  implements,  whioh  ha-  been 
reduced  to  its  previous  level  of  70  e.  gold  per  poud. 

On  chemicals  the  dutj  Ins  been  considerably  increased | 
thus  caustic  soda,  hitherto  "■-  •■■  told  per  poud,  will  now  pay 
90  c.  gold;  bleaching  powder  from  52  c.  is  now  dutiable  al 
70  <■■  gold  ;  borax  from  1 1  c.  gold  has  been  raised  to  120  e. 
per  poud.  Business  in  these  particular  goods  is  sai.i  to  be 
in  "  at  a  standstill,  the  consumer  uol  1"  iuj;  able  to  pay  the 

creased  price.  Tin-  rates  under  thi-  bead  are  in  fact 
prohibitive,  as  thej  am  intended  to  he.  with  a  view  to 
benefiting  the  nativi  manufacturers  of  chemical  products. 

The  native  iron  trade  was  so  encouraged  that  no  further 

protection  was  n< ssary.     Iron  wire  is  sold  at  tin-  cost  of 

the  duty;  the  duty  on  iron  joists,  formerly  60  c.  gold  per 
poud,  has  now  been  male  s.'i  c.,  or  ion  per  lent,  in/  valorem. 
Pig-iron,  with  a  duty  of  B0  c.  gold  per  poud,  which  is  the 
satin-  a-  Inn  tofore,  1-  equal  in  price  at  the  present   rate  of 

exchange    of    ;i  r.    '.'.",  e.    to     1/.     to    a/,    per    ton,    while    the 

Middlesbrough  price  is  only  40s.  per  ton  f.o.b.  The  low 
price  of  the  rouble  which  prevails  at  present  makes  importa- 
tion of  pig  in> u  therefore  almost  impossible. 


United  States, 
( 'uetonu  I ><  cinonSi 

The  following  ile.-isi.mv  respecting  the  construction  to  be 
given  to  A.-i-  ot  i  ongress  relating  to  tin-  classification  of 
artieles  in  the  Custom-  tariff,  and  tin-  application  of  the 
Customs  laws  of  the  United  States, have  recent!}  been  given 
by  the  Customs  authorities  in  that  country  :  — 

Nitrite  of  -.'la  i-  classified  as  a  "  chemical  salt,"  and  is 

dutiable  at  25  per  cent,  ad  valorem,  under  paragraph  92  of 

II    \- :  ,,t  March  1883,  which  levies  this  rate  of  duty 

on  "all  chemical  compounds  and  salts,  by  whatever  name 

known, nol  special!}  enumerated  or  provided  for." 

is  or  brown  wool  grease  is   dutiable  al  one  half  of 
i  ut.  p.i  pound. 

Atropine  sulphate  is  dutiable,  under  paragraph  74,  al 
50  cents  a  pound. 

Spermaceti  is  dutiable  at  8  cents  a  gallon,  undei  the 
provisions  of  paragraph  IG  NT  .  for  whale  oil. 

N.iphthionati  .,t'  soda,  a  compound  formed  hi  tin-  treat- 
ment of  naphthalene,  a  constituent  of  coal-tar,  with  sulphuric 
acid,  potassium  cyanide,  and  sodium  hydroxide  i-  dutiable 
nnlv  at  20  per  cent.,  under  paragraph  19  a-  a  coal-tat 
preparation. 
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Xew  Roumanian  Costoms  Tariff. 

The  following  is  a  statement  showing  the  rates  of  import 
duty  now  leviable  in  Roumania  on  certain  articles  of  British 
prodace  or  manufacture  : — 

Note. — Lei  =  1  franc.     Bani  =  1  centime. 


Tariff  Classification. 


Lei.  b. 

IIipe=.    Skins,    and    Leather, 

Unwboug-ht  am)  WEor/curr: 

/I'd,  s  and  skins  i 

Eaw,  fresh,  dried,  or  salted. . .     100  kilos.     3'00 


Tariff  Rates  English 

of  Duty.  Equivalents. 


Tanned : 
Large  skins. 


Small,    except  those    men- 
tioned below. 

Castor;  kid  skins,  glazed 
or  gilt  ;  glove  skins, 
coloured  or  not ;  calf 
^kins.  glazed  or  varnished  ; 
also  Russian  leather. 
Parchment  and  vellum 

Scraps  of  leather  of  all  soits, 
not  exceeding  5  centimetres 
in  length  or  breadth. 

INDIA-EUBBEE        AND       Gutta- 
percha : 
Unmanufactured 


manufactured  articles  of  india- 
rubber  or  gutta-percha  not 
combined  with  other 
materials. 

Manufactured  articles  of  india- 
rubber  or  gutta-percha  com- 
bined with  other  materials. 


100-00 
120-00 
2W01I 

2W0O 
5-00 


Free 

100  kilos.  70-00 


100-00 


Chemicals  : 
Alkali: 
Carbonate  and  bicarbonate  of 
soda. 

Free 
Free 

Free 

liaryt,  s : 

Bleach  inn  Materials : 

Free 
Free 

Chrouiate  and  bichromate  of 

potash. 
Sulphite  and  hysosulpliite  of 

soda. 

Free 

Free 
Free 

Brimstone,  crude  or  refined ,  and 
Jlowers  of  sulphur. 

Copperas  : 
■Sulphate  of  iron 

Free 
Five 

Free 

Cwt.  0    1    2i 

.,208 
,2  8  !l 
„      4  17    6 


*17    6 
ii    2    vi 


Free 
Cwt.  1    8 


2    0    8 


Free 
Free 
Free 
Free 

Free 
Free 

Free 
Free 
Free 
Free 

Free 

Free 
Free 
Free 


Epsom  salts 

Sal  ammoniac 

Saltpetre  : 
Nitrate  of  soda  . 

Nitrate  of  potasl 

Salt  


100  kilos,    s-00     Cwt.  II    :)    3 


Free 

Free 

Free 

Prohibited 


Free- 
Free 
Free 
Prohibited 


0ns,  Minerals,  4cj 
Seed  oils  of  all  kinds. 


Oil  cake 


100  kilos.  80-00     Cwt.  0  12    2 
1'50  I      „      0    0    T, 


Grease  : 
Of  fish. 


Tallow  and  all  animal  grease 
for  employment  in  industries. 


e-oo  i 

i-.T.O 


II     2     .IS 
o     2     7} 


New  Roumanian  Customs  Tariff — contivued. 


Tariff  Classification. 


Tariff  Rates 
of  Duty. 


English 
Equivalent. 


Oils.  Mixebals,  4c— cont. 
CamHes : 
Tallow 


Paraffin,    ceresine,    and    ozo- 
kerite. 
Stearine 


Wax  . 

Soap  : 


Lei.  b.  f  .«.    il. 

100  kilos.  2.1-00  Cwt.  ii  10    2 

„        100-00  ..  8    2    7 

WOO  ,.  0  16     3 

„        250-00  „  5     17 


180-00 

" 

.'!  13    2 
0  12     2 

ii    8    Ij 
o   r,    i 

P:  troleum  ami  Rock  Oils: 
Petroleum  and  oil  of  acbist, 
raw. 

20-00 
15-00 

20-00 

o    s    i; 

s-oo 

8-00 

o    3    3 
0    3    3 

s-oo 

0    3    3 

Coal,  dte.  .- 

Free 

Free 

Anthracite,  lignite,  peat,  4c. . 

100  kilos.     ir.Ml 

Cwl 

0   0    2{ 

0-75 

0    0    3J 
1)    0    0} 

0    0    2 

Millstones  and  Grindstones : 

Rough  stones  for  millstones.. 

0-40 

Pair           25-011 

Pair 

10    0 

100  kilos.    4-00 

Cwt. 

0     1     7i 

o   o   -:i 
Free 

Miscellaneous  Artich  I 

Free 

Prohibited 

100  kilos.  40-00 

Pre 

Cwt. 

Papers  of  Interest  to  Technologists  ami 
Manufacturers. 

The  following  articles  in  the  Board  of  Trade  Journal  for 
October  will  repay  perusal : — 

•'  The  Petroleum  Trade  of  Russia,"  p.  383. 
"  The  Development  of  Mexico,"  p,  385. 
"  The  Resources  of  Assam,"  p.  388. 
"  The  Resources  of  Bolivia,"  p.  453. 


GENERAL   TRADE  NOTES. 
Austrian  Mineral  Production,  1890. 

The  figures  relating  to  the  production  of  the  mines  of 
Austria  (proper),  recently  published  by  the  Austrian 
Ministry  of  Agriculture  in  their  "Jahrbuch"  for  1890. 
are  given  in  the  Handels  Museum  of  loth  September,  from 
which  we  find  that  the  total  value  of  the  mine  products  for 
1890  was  68,167,000  florins  (6,816,700/.),  and  of  smelting 
products  36,8*9,000  fl.  (3,688,900/.).  The  number  of 
persons  employed  in  mines  and  smelting  houses  was 
121,678,  and  the  average  value  of  mine  and  smelting  pro- 
ducts produced  by  each  employe  was  745  fl.  (74/.  10i.  Od.). 
The  total  value  of  Austria's  mining  and  smelting  produce, 
after  deducting  the  value  of  the  ores  sent  to  the  smelting 
bouses,  was  90,716,000  fl.  (9,071, 60U/.).  The  values  of 
the  various  mining  products  were  as  follows  :  —  Coals, 
30,401,078  florins  (3,040,108/.)  ;  peat,  27,639,115  fl. 
(2,763,911/.);    silver   ore,    3,167,179  fl.    (316,718/.);    iron 
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ore,  8,105.765  8.(810,576/.)  5  lead  ore,  969,622  ' 

aphite,  726,036  tl 

i"    ""• 

il  11  in.  and  vitnol   shale, 

nd  other  ores,  254,166  fl.  (25,417/.). 

'II,,.,  elthig  products  were  as  follows:— 

PiK  iron,  27,310,617   B.   C2,731,062/.)  i  silver,  3,257,927  fl. 

and  litharge,    1,696,049   fl.  (196 
quicksilver,    1,596,563   fl.  (159,1  1,467,882    fl. 

iphuncacid, 

1 11,947    1!.    '  1 1,195/.  1 :    cop]  alum,    1  I" 

and   smell 

In  addition  there  are  the  products  ol   tbi  sail   indurtry, 

il  estimated  monopoly  price  oftwhich  was  23,040,406  fl 

04 1/.),  showing  an  increase  on  the  previous  year  to 

,  .ill   11  1,646 

Compared  with  tl  "  increast  ol  9*2 

millions  ol  florins,  01  15-65  pel   cent,  in  the  total  value  ol 

Dg  products,  the  figures   ol    1890  and    1889 

16   millions   and  millions    of 

ely,      Comparing  the  total  values  of  the  smelting 
I  ggo  and  1889  the  figures  are,  roughrj 
_•■:;,   millions   of   florins    respectively,   showing  an 
1   1    1-1  1   millions  of  florins,  or  12*64  per 

Thcvalui  of  the  mining  and  smelting -products  together 

read]    stated,  in   1890,  90-7  millions  offlorins, 

which,  compared  with  the  preceding  year,  shows  an  inert  ase 

ol  florins,  "i  15- 1  1  per  cent. 

florin   has  been  taken  at  the  nominal  value 

Dig,  ,,\  1  m   01    Amiikh  m>    in  Canada. 

The  discovery  ol  new   deposits  of  ant]  din  the 

ing  a   porl I    whal  was 

formerly  known  as  the  North  west  Tcrritorj  ol  the  Domi 

will    prove,    if  !>"•    reports   are 
highly    important    nol     onlj     to    Manitoba    and     British 
Columbia,   bul    also   to   thi     I'  <<  ific  '  oasl  Stati  -   ol    this 

, tr\ ,  there  being  no  import  duty  on  anthracil 

of  this  coal  have  been  found  along 
il„   i:.,i  Deei   Ri  er,  10  miles  north   of  Banff.     Hitherto,  il 
been  supposed  that  the  onlj  anthracite  coal  in  '  anada 
1:         from  which  place  the  pn 

-apply  foi   il"    western  pari   ol  thi    i> inion  1-  taken 

/  ngincering  and  Mining  Journal, 

K,    ,   . ,     1  1  - 1  -   ,,1    \l Su  1  1     \  I.  M-  m  1:    Pi  in  - 

1.    on  the   12th  iost.  at    the   Annapolis 
onfirmed   the   superiority   ol 

nickel  steel  overt  ordii  01  ar ur  plates.      I  hi 

.  ti  rminu  the  value  ol  nil  ki  1  st<  el  for  a  pro- 
i.    ol    two    BUpt  1  1 
1 

,,h  •_■   1,,  il  \  i.  in   rifle  was  usi  d,  •>■. 

lb,  ai le.  W  hen  fired  al  the  I 

I   the   largul  was  pi  rforati  d,  and  the  pi 
■  il,-,  which   wo  passed   through    both    plates   and 

through   -   ft,  ol  " I  and   H  ft.  ol  earth  iposing 

ctile  was    1 

loeit) 
I  meed   m|T   the   I 

wit] 1   ruptui  imashed  to 

was  a  small  crai 
in  Mi,,   1  deep, 

.  I  over 
have 
other   raluabli 

I,,,  I.. I.     in   tin-   connexion  it 

■  .1   the 
1. .  I  Im  1.,  made.     K01 
mot 
111  Kiicceiufiil 

it  «miiI, 1  have  been  an 
dloying  tin-  steel  with 
othei  elements,  and  to  determine  tin    physical  i-ualiti 
ill,-.-  alloys,  yet  it  hi  ilywithin  a  yeai    ■■  ■-■  that 
Is  I  li  tnptcd.     i  ■ 


20  years  millions  of  moncj  have  been  -pent  in  Kurope 
in  thr  manufacture  of  compound  armour  plat.-,  viz.,  wrought 
iron  with  a  steel  face,  all  of  which  has  now  to  I"-  abandoned 
in  view  <>f  tin-  superiority  of  nickel  Bteel,  while  tin-  much 
simpler  method  of  maVing  a  Bteel  pint.'  with  a  simple  alloj 
has  remained  undiscovered.  Tin-  time  i-  rip,-  for  further 
researches  into  the  qualities  of  other  alloys  of  steel.  There 
are  unlimited  possibilities  of  the  discovery  of  valuable 
qualities  in  numerous  alloys  ye!  untried  :  and  it  should  be  • 
matter  neither  of  great  difficult)  nor  of  greal  expense  for 
aoj  open  hearth  steel  work-  to  make  th.  experiments  which 
may  result  in  such  discoveries. —  Ibid. 

1,1  ii\  I'kbcha. 

ii.  price  of  gutta-percha  ha-  neatly  doubled  in  two  years, 
and  now  ml.'-  at  5s.  :ii/.  per  lb.  This  remarkable  advance  in 
the  price  of  the  article  i-  attributed  to  two  causes,  I 
quantities  required  in  the  manufacture  of  electric  and  other 
:u  devices  and  the  reckless  destruction  of  the  trees 
from  which  the  gum  is  obtained.  This  gum  or  sap  i-  not 
obtained  by  merely  tapping  the  trees,  as  i-  done  by  the 
gatherers  of  crude  rubber  along  the  River  Amazon  and  its 
tributaries;  the  Malays  and  natives  of  Borneo,  who  colled 
gutta-percha,  fell   each    tree   from    which   gum   is    to   be 

ted,  and  thus  the  destruction  of  the  trees  and  tl on- 

sequenl  scarcity  of  the  product  is  explained.  Prom  1854  to 
is:.'..  90,000  piculs,  weighing  138jj  lb.  each,  of  gutta  percha 
were  exported  from  Sarawak  alone,  and  this  meant  the  death 
of  3,000,000  trees.  \-  do  trees  are  planted,  the  reason  that 
this  speciesof  plant  has  been  Baved  from  annihilation  i-  that 
it  does  not  produce  the  gum  in  paying  quantities  until  it  is 

•_'.•,  Im  :tl>  year-  old.  -/roll. 

I'm     I'll 1  HON    "I    I  IbI  01     <  il  w  I  KIN. 

Th,.  basis    for   the  preparation   of  the  chemically  pure 

glycerins  used  in  pharmacy    is   the  so-called  saponiftcatioD 

,111,1,  glycerin  ol  the  stearin  work-.  The  total  output  of  crude 

glycerin  in  the  world  i-  said  to  1"-  40,000  tons  per  annum, 

of   which  14,000  tons  are  obtained  in    Boap  manufacture, 

ami  26,000  tons  in  stearin  manufacture.    Of  the  glycerin 

.  -1   in   soap  making,  5,500   tons   are   produced   in   the 

..1  Kingdom,  3,500  tons  in   Fran©  tons  in  the 

1  mi,. 1  States,  and  '.'.nun  tons  in  Germany.     Many   more 

countries  participate  in  the  production  ol  stearin-glycerin, 

their  approximate  shares  being  as  follows  :•    Franci 

tonsi  Germany,    3,000  tons;    United   State-.   3,000   tuns; 

Holland,   2,000  tons;  Austria,  2,000  tons;  Russia,  2,000 

tons;   Belgium,  1,800  tons;   Inly .   1,800  tons;  Spain.  1,500 

1..11- ;  1  mi.. I  Kingdom,   1,200  tons;  Sweden  and   Norway, 

,  Switzerland,  300  tons;  the    trgontino,  800  tons  - 

Aii-trah. 1.   800  tons;  Portugal,  200  tons;  Roumania,  150 

i    1 .  . .  ,       100  tons.     I'ari-  i-  the   a  litre  ol    the 

n   trade,  and  the   place  whence  mosl  of  the 

\, ut-  in  the  article  originate.     Between 

isr.i    ami    1891    the    Paris   quotation   for  crude    standard 

...11 1,, I  iimiii    35  to  205  ti-.  per  loo  kilo-.     In 

issi  the  price  was  forced  up  to  205  frs.,  bul  at  thai  point 

umption  suddenly  decreased,  while  the  stearin  and 

soap   works,  enticed  bj  the  enormous  price  of  the  article, 

tpul   to    in   nbnormal  degree.     Then  the 

crash  came,  and  in  the  Bummer  ol  1882  the  quotation  came 

down  to   120  ti-.     Quite  recently  .1   1 tess  1-  Baid  to  have 

been  discovered  by  which  soapinakertt  are  enabled  to 
rccovci  theentin  proportion  (10  to  I2pcrccnl  )  ol  glycerin 
in  the  fat  in  an  almost  pun  condition,  and  with  vorj  simple 
and  cheap  apparatus.  This  pro,,--  will  very  materially 
affect  the  glycerin  industry,  as  the  glycerin  from  the  soap 
1.  \  has  hitherto  been  used  almost  exclusively  for  dynamite 
making.  The  output  of  this  explosive  in  I  886  was  estimated 
t  In  mist  iitnl  Uruggist. 

I  III    til  l:M  w    (   III  \l|i  u     l\nt  -1 1:1 . 

In  the  otiieial  report  re. el  at  the  annual  general   meeting 
ol  the  Association  101  the  Protection  of  thi  ol  tl" 

(German)   Chemical     Industry,   held    al    Nuremberg   last 
month,  tin-  seen  tarj  stati  <1  that  during  tin-  year  1890  tin  re 
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had  been  a  great  advance  in  this  important  branch  of 
German  industry.  The  number  of  fully  employed  work- 
men employed  had  risen  from  90,585  to  97,498  ;  the  total  of 
wages  paid  from  71,611,000  marks  to  80,075,000  marks. 
The  average  dividend  paid  by  82  limited  companies,  with  an 
aggregate  capital  of  198,073,000  marks,  rose  from  10-58  in 
1889  to  12-81  per  cent,  in  1890.  These  favourable  results 
are  not  due  to  higher  prices,  but  to  increased  sales  of  the 
products  in  various  directions.  An  active  participation  at 
the  forthcoming  Chicago  Exhibition  was  strenuously  urged 
upon  the  members.  A  committee  was  appointed  at  the 
meeting  to  investigate  the  question  of  Sunday  labour  and 
draw  up  a  report  on  the  subject  for  presentation  to  Parlia- 
ment.— Ibid. 

Manchester  Chamber  op  Commeri  f. 

Report  of  the  Chemical  Section. 

To  the  President  aud  Directors  of  the  Manchester  Cham- 
ber of  Commerce :  Gentlemen,  the  Chemical  Section  of  your 
Chamber  having  been  requested  to  report  upon  a  memorial 
presented  by  certain  chemical  aud  other  manufacturers  of 
this  city  with  reference  to  smoke  abatement,  beg  to  state 
that  they  are  of  opinion: — 1.  That  the  emission  of  black 
smoke  may  generally  be  restricted,  but  that  there  are 
certain  manufacturing  operations  in  which  its  prevention  is 
not  practicable  with  our  present  means  and  appliances,  ami 
this  is  especially  the  ease  in  carrying  out  processes  in  which 
the  firing  is  of  an  intermittent  character,  or  where  very  high 
and  constantly  varying  temperatures  require  to  lie  quickly 
obtained,  or  where  some  of  the  constituents  of  the  coal  enter 
into  chemical  combination  with  the  article  to  be  produced. 
We  refer,  amongst  others,  to  metallurgical  operations,  the 
manufacture  of  glass,  pottery,  earthenware,  soda  asli  by  the 
Leblanc  process,  and  to  destructive  distillation  and  distilla- 
tion in  retort  glasses  and  stills.  2.  That  there  exist  no 
technical  difficulties  in  reducing  the  smoke  from  ordinary 
boiler  tires  to  a  minimum.  :i.  That  the  use  of  anthracite 
or  smokeless  coal  is  not  practicable  in  carrying  out  manu- 
facturing operations  in  which  the  cost  of  fuel  is  an  important 
item.  Furthermore,  anthracite  is  not  suitable  for  many 
operations  in  which  bituminous  coal  is  absolutely  necessary. 
In  many  chemical  and  metallurgical  works  a  reducing  flame 
is  often  necessary  to  carry  out  certain  operations  ;  in  other 
words,  air  must  not  be  admitted  in  sufficient  quantity  to 
completely  burn  the  carbonaceous  products,  as  if  excess  of 
air  were  introduced  the  product  would  be  spoiled.  In  all 
such  operations  the  production  of  black  smoke  cannot  be 
prevented  in  the  present  state  of  our  knowledge.  4.  That 
the  emission  of  black  smoke  may,  however,  l.e  reduced  with 
greater  success  even  in  some  of  the  special  processes  referred 
to  if  manufacturers  were  able  to  secure  cheaper  coal-gas 
and  coke  at  reasonable  prices,  as  either  of  these,  or  in  some 
instances  the  combination  of  both,  might  be  found  in  certain 
cases  to  answer  for  a  substitute  of  coal,  as,  for  example,  in 
retort  tiring,  destructive  distillation,  and  other  operations. 

5.  Your  committee's  attention  having  also  been  called  to  a 
letter  of  the  Manchester  and  Salford  Xoxious  Vapours 
Association  addressed  to  the  Chamber,  they  have  to  say 
that  the  Association  must  have  entirely  misconceived  the 
complaints  made  by  the  memorialists  with  reference  to 
certain  prosecutions  for  the  emission  of  black  smoke.  The 
letter  of  the  Association  admits  the  exemption  by  the 
Legislature  of  certain  manufactures,  whilst  as  a  matter  of 
fact,  prosecutions  had  been  commenced  against  manufac- 
turers carrying  on    the  works   and   trades    thus    exempted. 

6.  That  chemical  works  have  not  been  specially  mentioned 
as  exempted  by  the  Act  is  true,  nor  was  there  any  need  for 
it,  as  they  are  included  in  the  general  protecting  clause  (as 
already  set  forth. in  the  memorial),  which  provides  that  any 
complaints  should  be  dismissed  if  the  court  is  satisfied  that 
the  furnace  or  fireplace  is  constructed  in  such  a  manner  as 
to  consume  as  far  as  practicable,  having  regard  to  the  nature 
of  the  manufacture  or  trade,  all  smoke  arising  therefrom, 
and  if  such  furnace  or  fireplace  has  been  carefully  attended 
to  by  the  person  having  charge  thereof  (section  91,  Public 
Health  Act,  1875).  In  regard  to  the  statement  of  the  chief 
inspector  referred  to  in  the  letter,  the  inspector  may  be 
theoretically  right,  that  the  prevention   of  the    emission  of 


black  smoke  is  not  impossible  in  certain  eases  where  smoke- 
less coal  might  be  used,  but  in  practice  the  high  price  of 
this  coal,  which  is  almost  four  times-  as  high  as  that  of 
ordinary  coal,  and  for  reasons  already  stated  excludes  its 
substitution  for  the  latter  in  almost  all  the  manufacturing 
operations  referred  to.  Moreover,  the  chief  inspector, 
whose  authority  and  experience  principally  attend  to  alkalis 
and  noxious  vapours,  confined  his  remarks,  we  venture  at 
least  to  think,  solely  to  these,  but  there  exists  a  number  of 
chemical  operations  in  which  the  conditions  and  circum- 
stances are  very  much  different.  Finally  the  committee 
o]i-,  i\is  that  the  Association  is  wrong  in  assuming  that  the 
Chemical  Sectional  Committee  is  practically  identical  with 
the  memorialists.  The  fact  is  that  the  majority  of  signatures 
to  the  memorial  are  in  no  wise  those  of  firms  connected  with 
chemical  works,  and  only  few  of  them  are  represented  on 
the  (  hemical  Sectional  Committee. — I  have  the  honour  to  be, 
gentlemen,  yours  obediently,  Ivan  Levinstein,  Chairman. 
—  Chemical  Trade  .Journal. 

Recent  Tuauk  Blue  Hook. 

Thirty-fourth  Iteport  of  the  Commissioners  of  Her 
Majesty's  Inland  Revenue  for  the  year  ended  Zlst  March 
1891,  irith  Appendix.     (C— 6537.)     Price  6d. 

The  following  table  shows  net  receipts  of  Excise  in  the 
years  ended  31st  March  1891  and  1890  : — 


Year 
ended  31st  March. 

Increase. 

1891. 

1890. 

1 home  grown 

i  cences 

E 
1 1,770,730 

9,390,1  11 

131 

230.400 

1,587 

8,560 

324,118 

4,200 

£ 
13,880,002 

9,410,426 

si; 
5311.215 

1  - 

L 
910,728 

15 

£ 
20,286 

289,795 

Coffee  mixture  labels 

2.433                 127 
324  nil 

343 

Charges  on  deliveries 
from  bonuVd  waiv- 
honses.  Arc 

U1711 

130 

24,723,917 

24,138,232 

911,108 

320,423 

Net  increa 

se  £590,685 

1  nder  the  head  of  "  Spirit  Duty,"  there  is  a  large  increase 
of  910,728/.,  being  at  the  rate  of  6-7  per  cent,  over  prior 
year. 

The  increase  chiefly  occurred  in  June  and  September 
quarters,  1890,  and  was  incidental  to  the  general  improve- 
ment in  trade.  The  further  sum  of  703,557/.  was  also 
raised  under  spirit  duty  at  6d.  additional  per  gallon,  under 
the  7th  section  of  Act  53  Vict.  e.  S,  which  took  effect  from 
18th  April  1890.  This  amount  was  paid  over  direct  to 
Local  Taxation  Account. 

The  number  of  distilleries  at  work  during  the  year  ended 
30th  September  1890  was,  in  England,  10;  in  Scotland,  124  ; 
and  in  Ireland,  29  ;  being  a  decrease  of  2  in  Scotland,  aud 
an  increase  of  1  in  Ireland  as  compared  with  the  previous 
year.  The  following  is  an  estimate  of  the  quantities  of  the 
principal  materials  used  : — Malt,  946,398  quarters  ;  unmalted 
grain,  1,140,580  quarters;  molasses,  17.3,873  ewt. ;  rice, 
41,993  cwt. ;  sugar,  453  cwt. ;  saccharum,  37,041  ewt. 
It  is  stated  that  the  average  consumption  per  head  in  the 
United  Kingdom,  which  from  1881  to  1889  had  declined  in 
each  year,  had  risen  in  the  year  ended  31st  March  1891  to 
0-775.  The  previous  year  it  was  0-736  gallon. — Board  of 
Trade  Journal. 
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BOARD  OF  TRADE  RETURNS 

:mahy  oi  InroBTS. 


Month  end int  :wtli  s.-|iI.-iii1kt 


:-.•:. 




alsanddycstuffs 

nil- 

Raw  materials   for  non-toitile  in- 

ToUl  value  of  mil  Imports  .... 


£ 

e 

1  821,250 

202 

602,440 

198,731 

57S  16] 

mjMt 

89,301 

Sl  MM  LBT    01    1  XI-0RT8. 


Metals  (other  than  machinery) 

lancous  articles 

Total  value  Ol  all 


Month ending  3uth  September 


1880. 


1991. 


£ 

£ 

itt&  0 

20,703,548 


I  mi  -mi:  i-  01  t  in  mi.  \i  -    i\n   |i\ .  •      i  i  -   i  "ii   Month 

I  I    (Bl  It. 


artlelea, 


Alkali 

Hark  (tanners.  Ac.)     .. 

■'"tin 

stli fain*  t 

ami  rami. n  I 

Vajac  L 

Aliuinnc 

Oilier   

I    

Nitrate  of  soda 

Nltr .; 

> 

I  M  her  articles. ..  Value  L 

Total  rallied  chemical" 


Qua 

Val 

1890. 

1880.     | 

1891. 

a 

£ 

Mill 

h£l0 

40,190 

21,468 

•  • 

•• 

■• 

,. 

liirouTs  of  Mktus  fob  Month  kndtnq  30tu  Septrubeb. 


Articles. 


Quantities. 


1890. 


1-  I. 


Valoi .. 


1880. 


1891. 


Copper  :— 
Ore 

R.gulus  .... 

Inwrought 

Iron  :— 
Crc 


Tons 


Bolt,  bar,  Ac 

Steel,  unwrought . .      „ 
Lead ,  pig  and  sheet     „ 

Pyrites. 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons 

Other  articles  ...Value  £ 
T'.tul  value  of  metals 


D.SS3 
0.R5S 
■501 

1,119 

n.ri.t 

86,186 
6,002 


£ 
fl,  V-i         91/117 

-.71"       28L499 

27MtS 


7.SW 
1  £29 

I 
81,6*0 
18^90 


216364 

100,083 

11.342 

158390 

98,767 

8,OS7 

180,639 

l-k.7-17 


1321,250 


67,489 

L'lrJ.HSl 
l'.l.-.'.J 

70370 

103S3 
161,  t:ui 

613,167 


Imfortm  of  Raw  Materials  for  Xon-Tkxtilb 
iMiiMtii-  fob  Month  enxung  80th  Skftkmbbb. 


Articles. 


Quantities. 


1891. 


Value* 


1V.HI. 


1891. 


Bark,  Peruvian  ..    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

ibic 


1    i    .Ac 

rcha  . 

r:iW:- 



Wet 

[trorj 

tiiiauu Tons 

Hones 

I'urnllln Cwt 

I  in. 'ii  rags Toms 

to 

I'. ilp  of  wood 

Kosin Cwt 

Tallow  and  stearin 
Tar B 

U     idl— 

Mown  I/iads 

8awn 

Other  articles Value  £ 


9.751 

361,828 

24,767 

1328 

7.07.-, 

1321 

2,408 
8,191 
15,489 

9.4S0 

l.V'la 


4371 
14,93! 


P. 


61,083 
368,191 


£ 
1*477 

68,411 

10,71a 

18,781 

144,719 


7305 

1-J.sol 

i  B27 

79,708 

!l«l 

1,781 

1537] 

9,788 

14340 

121,824 

73378 


21,490         173*8 
8364 


1448) 
16,170 
18,870 

18380 

76,881 

33  All 


19,91 1 

67.104 

'JJ.cilS 

75,460 
1(1016 


Total  value  . 


637,249      1,093,120      f 
83.240 


i.,;;...',it     i.fi 


Beaidcs  the  above,  drugs  to  the  value  of  58,573f.  were  Imported 
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Imports  of  Oils  for  Month  ending  30th  September. 


Articles. 


Quantities. 


1891. 


Values. 


Uocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

1'ctroleum Gall. 

Seed  Tons 

Train,  ic Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . 


20,902 

120 

£ 
45,209 

£ 

291 

92 1 

1,409 

31,734 

58,477 

90,318 

81,133 

111,831 

94,578 

8,667,306 

10,212,369 

195,112 

221,024 

3,311 

1,874 

81,117 

53,243 

1,81". 

2,969 

37,576 

11.101 

51,751 

29,275 

82,087 

10,001 

•• 

•• 

88,942 

62,848 

•• 

680,241 

575,161 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  3oth  Septkmbeb. 


Quantities. 

Values. 

Articles. 

1890. 

1891. 

1890. 

1891. 

7,931 

10,034 

£ 
39,235 

£ 
46,782 

Copper : — 
Unwrought , 

7s.il.; 

43,351 

2 1 1.852 

124,852 

14.92S 

27,0119 

54,371 

91,681 

Mixed  metal 

29,2us 

23,500 

89,9  1 1 

07,078 

■  ■ 

.. 

236,340 

229,959 

•  ■ 

•■ 

111,591 

101.402 

323,320 

283,806 

2,488,331 

2,085,691 

4,057 

3,994 

58,911 

55,467 

Plated  wares...  Value  £ 

.. 

-. 

34,120 

36,413 

Telegraph  wires,  &c.   „ 

.. 

.. 

98,104 

78,662 

7,239 

9.3S8 

36,229 

14.S43 

11,629 

8,638 

12,011 
74,917 

9,264 

Other  articles  . .  Value  £ 

77,056 

■■ 

" 

3,578,959 

3.011,307 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  September. 


Exports  of  Drugs  and  Chemicals  for  Month  ending 
30th  September. 


Articles. 

Quantities. 

Values. 

1S90. 

1891. 

1890. 

1891. 

597,686 

183,741 
34,662 

569,000 
132,307 

27,792 

£ 

2111,253 

53,703 
180,131 

91,118 
235,420 

£ 

220,522 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

46,285 
149,402 

92,218 
213,829 

" 

•• 

770,928 

722,206 

Articles 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

.     Lb. 

8S0.600 

798,000 

£ 

21.13S 

£ 

20,916 

Military  stores.. 

Value  £ 

.. 

.. 

114,916 

100.3S9 

1,01s, 100 

1,298,600 

20,173 

25,932 

Value  £ 

.. 

.. 

110,120 

102,0'IS 

.    Tons 

53,837 

10,212 

110,984 

91,197 

Products  of  coal 

Value  £ 

,. 

121,531 

99.521 

Earthenware  .. 

., 

.. 

.. 

158,951 

172,672 

,, 

.. 

11,860 

11,103 

Glass: — 

160,978 

273,227 

1 1,522 

17,535 
21,081 

10,912 
84,857 

9,603 

67,740 

16,034 

24,297 
40,667 
16,114 

32,364 

Other  kinds.. 

„ 

18,534 

13,824 

Leather  :— 
Unwrought . . 

•      ,, 

13,S55 

13,016 

121,489 

116,093 

Value  £ 

.. 

.. 

34,664 

33,060 

5,294 
1,357,200 

5  578 

123,813 
63,326 

120.512 
70,182 

Floorcloth  

Sq.  Yds. 

1,065,500 

Painters' materials  Val.  £ 

.. 

.. 

137,570 

140,221 

87,960 

89,289 

151,140 

152,195 

1,766 

3,9 15 

33,828 

20,9  IS 

39,501 

46,53  1 

14,968 

16.S42 

- 

•• 

2,977,539 

2,029,592 

Jflontblp  patent  iU'stt. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

15,734.  A.  Heuze-Frison.  Improvements  in  gas  and  air 
valves  fur  glass  works,  ice  works,  and  for  other  uses. 
September  1C. 

15,740.  G.  Stoneliouse  and  H.  Simon.  An  improvement 
in  centrifugal  drying  machines.  Complete  Specification. 
September  16. 

15,785.  O.  Tniray. — From  C.  Spaeter,  Germany.  Improve- 
ments in  regenerative  and  other  gas  furnaces.  September  17. 

15,815.  P.  Pfieiderer.  —  From  Werner  and  Pfleiderer, 
Germany.  Improvements  in  universal  mixing,  kneading, 
pugging,  crushing,  breaking,  grinding,  levigating,  triturating, 
malaxating,  masticating,  and  amalgamating  machinery. 
September  17. 
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16,011.  O.  March.     A  novel  improved  apparatus  for  the 
tic  and  wmtinuous  extraction  of  liquid  bom  semi- 
Quid  substai  -      ■  mbei  81. 

!,,_.,-  r.l.   Improvements  in  or  relating  to  opi  n 

air  fluid  condensers.   Complete  Specification.  September  24. 
-i.  i:   |     Pletchei  and  .1    Hoyle.     -  SV. 

SO.  .1.  I'.  Lancaster.     Improvements   in  mil  chairs. 
Complel     - 

,     |;    ii     -.  Improved  method   of  heating 

tporating  brine  ami  other  liquids.     <  tetober  1. 
i,,,- I.  Ehlis.     [mprovements  in  ozonising app 

16,904.  A.  Suiter  and  A.  II.  Margary.     [mprovements  in 
fggai  ompressed  gas.    <  Ictober  5. 

16,965.  B.Morria.     Impro  preventing  incrus- 

tation in  steam  boilers.    < Ictober  6. 

SL  Martin  and  A.  E.Tavemier.   Animproved 
.iai.     i  Ictober  6. 
i    H.  C.  Cox.     hnprovi  ments  in  apparatus  for  the 

automatic trol  ol  sulphuric  acid  supi  mic  acid 

n  aerated  water   manufacture  and  other 
industries.     '  ompleto Specification.    October7. 

S  I     I:,--    VII. 

17,274.  B.  W.  Deacon-— From   W.  Maxwell,  Java.     See 

\\  I. 

17,401.  .1.  Miles     The  productii f  anti  corrosive  boiler 

fluid  from  a  vegetable  compound.     <  Ictober  13. 

17,ivj::.  W.  H.  Bowers,  [mprovements  in  retorts  for  the 

misation  of  wood  and  -  table  substances,  and 

the  dryine:  of  main.:  Bludge,   peat,   and   other 

substances  and  products.  Complete  Specification.     Oi 

l7.7.'in.  J.  J.  McDaniel       Improvements   in  the    method 

ind  apparatus  for  securing  :i  continuous  time  rei I  of 

oi  distillation   and   diri  etion  of  now   ol  disCHled 
flnidi     Octobei  16. 

CoMPUm   SpBOmCATIONS   Accepted.* 

:      .-1  ab  1        Multiple    e\  aporating    apparatus, 
■    1  1 

1     1 1,  rp    New   apparatus  for  clarifying  liquids. 

mi. 

■   .1    Ki  ni.     The netcrs.     Septcmbi 

in.     1  onstruetion  of  mill"   tor  grinding 
Hi,,,  nd  other  like  substances.     ' 

14. 
20,3011    1    ■  Mercurj    vacuum   pumps.    Sep- 

i.-inl- 

10,7)8,  1  .  II    Hi  bold      1  entrifugal   machinofoi 

us  substances.    •  Ictobet  1 1, 

1  [j  13,  b.  I'   II  I       drons  foi    melting  pitch  and 

12,54  "I  and  Q.  Boulet,  jun.     Apparatus  for 

ation  of  solid  matti  1-.     September  23. 

12.  I:   1  row,     Sei  I  lass  Wll. 

15,092.  <>.   Lindemani       -  ind  vacuum  pumj 

1  liquids.     <  Ictober  1  I 

15,740,  ii.  Stonehouse  and  II    Simon.      An  impro 
ntrifogal  ilr\ inir  ,,,  1  21. 


' 


II.— FUEL,  r,\s,  ami  LIGHT. 

Apn.ic.fn 

15,535.  II.  Brier  and  V.  Jackson,  [mprovements  in  or 
connected  «itli  apparatus  or  means  for  obtaining  oxygen 
and  nitrogen  from  the  air.    September  1*. 

15,552.   B.  Orrand  B.  M.  Sutherland.     Set  Class  [IL 
15,905.   A.    E.    Dean.      The   purification   of  gases   and 
vapours  from  accompanying  fluids.     September  19. 

15,975.  II.  Brier,  [mprovements  in  or  connected  with 
apparatus  or  means  for  obtaining  oxygen  and  nitrogen  from 
the  air.     September  21. 

16,013.  S.  Lewis.  Solidifying  and  reliquefying  petroleum 
and  mineral  or  other  volatile  oils.     September  21. 

16,021.  .1.  Buscoe.  [mprovements  in  apparatus  for 
charging  inclined  lm*  retorts.    September  21. 

16,578.  II.  W.  P.  Nugent.  [mprovements  in  retort- 
charging  apparatus.     Septemb 

16,907.  L.  T.  Wilcox,  [mprovements  in  devices  for  heat- 
ing and  lighting.     '  Complete  Specification.    <  Ictober  5. 

16,915.  B.  1'.  Strong.  An  improved  smokeless  block  fiu-1 
and  manufacture  thereof.     1  Ictober  •"■. 

I7.'j'_'i'.  w.  Creswick.     Improved   arrangemenl  of  coke 
ovens  ami  retorts  for  the  manufacture  of  coke  and  iiluminat- 
1  ompletc  Specification.    October  9. 

I7.'_".is.  Brin's  Oxygen  Co.,  Lim.,  and  K.  s.  Murraj 
Class  \  II. 

17.:'.ol'.  I".  .1.   Jones.     An  improvemenl  in  the  manufao- 
( Ictober  10. 

17,851.  ii.  B.  Prowse.  [mprovements  in  apparatus  for 
forming  oxy-calcium  lights.     Complete  Specification.    '  I 

lull.  I     IL'. 

17,368,  1,  B.  Mee.  -From  E.  Fahrig,  United  States.  \n 
improvemenl  in  the  1 luction  of  oxygen.    <  Ictober  12. 

17,371.  K.  Lares.  An  improved  coke  furnace  or  oven. 
Complete  Specification,    October  12. 

17,422.  J.  Swallow,  C.  West,  T.  Needham,  II.  Mining, 
J.  A.  Compston,  II.  •  Iwen,  D.  J.  Bailey,  and  A.  Baughton. 
[mprovements  in  or  relating  to  the  treatmenl  of  paraffin  and 
othei  oiK  for  rendering  ii  or  them  odourless,  smokeless, 
miscible,  and  non  explosive.     '  Ictober  13. 

17.1 17.  T.  Settle.  I  mprovements  in  ga-  and  other  retorts, 
ami   in  the  method  of  Betting  and  resetting  them.    Ooto 

17,510.  F.  L.  Pease.  An  improved  apparatus  to  be  used 
for  tli..  purification  of  gas  or  for  analogous  or  similar 
purposes.     1  Ictober  1  I. 

I7..v'i7.  \.  ICitson.  [mprovements  in  apparatus  for 
manufacturing  gas.     Complete  Specification.    October  14. 

17.  ,'i>>7.     \V.    I        llo-Kihs    ami    .1.    CrightOU.       Improved 

appliai  he  illuminating  power  of  ;:>-  and 

other  li^'lii   and  for  neutralising  the  noxious  affects  of  the 
vapours  emitted  in  the  combustion  of  gas  or  other  lominants. 
i  15. 

17,648.   .1.  Lyle.     Novel  means  for  the  transformation  of 
oil  into  a  j.r:is  and  the  utilisation  of  Buch  l'.i"  as  the  agenl  for 
purposes  generally.    <  lotob 

17,652.     II.    H.    Lake.  —  From   the    Thomson-Houston 

Intern  il J   I  leotric  <  lompany,  I  'ni' 

ments  in  carbons  foi  ■  u  :  -     '  omplete  Specifi- 

cation,   i  Ictober  15. 

CoifPJ  \.  .  i  run. 

1890. 
15,998.  J.  C.  Lawson.     Manufacture  of  oxj 

17,201.  I..  Van  V,  sii.un.  Setting  inclined  carbonising  or 
l-.is  retorts.     September  28. 

i.   Van  \  ■ -n.iui  ami  M.  Graham.    Construction 
of  shoot*  for  charging  inclined  gas  retorts.     Octobei  7. 
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18,360.  H.  Guyon  and  L.  Metais.  Manufacture  of  com- 
bustible gas  for  heating,  lighting,  and  generation  of  motive 
power.     October  2 1 . 

18,457.  M.  M.  Brophy.  lTtilisation  of  gas  for  heating 
purposes,  and  apparatus  therefor.     September  23. 

1891. 

179.  A.  S.  Davy.  Apparatus  for  treating  smoke  and 
gases  from  furnaces  and  other  tires.     October  14. 

9716.  .1.  F.  Allen.  Manufacture  of  illuminating  gas. 
September  30. 

12,256.  J.  Stevenson.  Transporting  and  delivering 
purifying  material  used  in  the  manufacture  of  gas,  and 
to  apparatus  therefor.     September  30. 

12,818.  A.  lliekcnlooper.  Gas-retort  chargers.  Septem- 
ber 23. 

13,506.  P.  Dvorkovitz.  Manufacture  of  illuminating  gas. 
October  14. 

15,249.  W.  R.  Lake. — From  A.  Henniu.  Manufacture 
of  ammonia  and  gas.     October  14. 


III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  Etc. 

Applications. 

15,552.  R.  Orr  and  R.  M.  Sutherland.  Improvements  in 
and  relating  to  retorts  for  distilling  shale  and  like  minerals, 
and  for  dealing  with  the  resulting  products.     September  1 1. 

17,221.  E.  Binney.     See  Class  XIII. 

17,409.  1'.  McLaren  and  W.  L.  Moore.  Improvements 
in  the  manufacture  of  pyroligneous  acid.     October  13. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

15,725.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  colouring  matters 
from  amidonaphtholsulphonic  acids.     September  16. 

16,377.  H.  H.  Lake. — From  F.  Reverdin  audC.de  la 
Harpe,  Switzerland.  Improvements  in  the  manufacture  of 
colouring  matter.     September  26. 

16,852.  The  Clayton  Aniline  Co.,  Limited,  J.  Hall,  and 
F.  Moore.  The  manufacture  and  production  of  artificial 
indigo.     October  3. 

16.918.  O.  Imray. — From  The  Actiengesellsehaft  fiir 
Anilin-Fabrikation,  Germany.  Manufacture  of  a  blue 
colouring  matter.     October  5. 

16.919.  ().  Imray. — From  The  Actiengesellsehaft  fiir 
Anilin-Fabrikation,  Germany.  Improvements  in  the  manu- 
facture of  colouring  matters.     October  5. 

17,635.  C  Dreyfus.  Improvements  in  the  manufacture 
and  production  of  colouring  matters.  Complete  Specifica- 
tion.    October  15. 

17.711.  J.  R.  Geigy.  Production  of  violet  black  colour- 
ing matters  or  dyes.     October  16. 

Complete  Specifications  Accepted. 

1890. 

15,743.  W.  Davison.  Colours  or  pigments  for  making 
imitation  metallic  and  coloured  enamels,  paints,  and  printing 
inks.     September  23. 

17.712.  B.  Willcox. — From  F.  Bayer  and  Co.  Manufac- 
ture and  production  of  new  derivatives  of  alizarine  and  its 
analogues.     September  23. 

18,527.  O.  Imray. — From  La  Societe  L.  D.  Huguenin 
and  Cie.  Process  and  apparatus  for  the  manufacture  of 
ultramarine.     September  30. 


18,623.  H.  H.  Lake.— From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.  Manufacture  of  colouring  matters. 
September  30. 

19,065.  S.  l'itt. — From  L.  Cassella  and  Co.  Production 
of  sulphonated  thionines,  and  dyestuffs  therefrom.  Sep- 
tember 30. 

19,330.  S.  Pitt.— From  L.  Cassella  anil  Co.  The  pre- 
paration of  colouring  matters  with  gamma-amido-naphthol- 
sulphonic  acid.     September  30. 

20,845.  11.  II.  Lake. — From  Wirth  and  Co.,  agents  for 
Halle  and  Co.  Manufacture  of  colouring  matters.  Septem- 
ber 30. 

1891. 

13,693.  A.  Lembach,  U.  Schleicher,  and  C.  J.  Wolff.  A 
new  soluble  quinoline  derivative.     September  13. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

15,608.  J.  R.  Garratt  and  YV.  Scott.  An  improvement  in 
the  preparation  of  flax  yarn  for  weaving.     September  15. 

15,808.  A.  S.  Oetzmann  and  S.  J.  Narracott.  Improve- 
ments in  the  manufacture  of  coverings  for  floors  and 
Other  surfaces,  and  in  apparatus  used  for  this  purpose. 
September  17. 

16.265.  H.  S.  Close,  W.  O.  Roff,  and  F.  R.  Donisthorpe. 
Improvements  in  the  decortication  ami  treatment  of  flax, 
esparto  grass,  jute,  hemp,  and  oher  like  vegetable  fibres. 
September  24. 

16.266.  H.  S.  Close,  W.  O.  Roff,  and  F.  K.  Donisthorpe. 
Improvements  in  the  decortication  and  treatment  of  rhea 
or  ramie  grass  or  fibre,  and  other  like  vegetable  fibres. 
September  24. 

16,554,  W.  Loss.  Improvements  in  the  process  of 
cleansing  cotton  seeds  and  recovering  the  by-products 
therefrom.     September  29. 

17,081.  R.  Scott  and  W.  .1.  Beard.  Improvements  in  the 
manufacture  of  floorcloth  and  like  fabrics,  and  machinery 
therefor ;  the  improvements  being  also  applicable  to  other 
purposes.     October  7. 

17,120.  H.  A.  Mansfield.  A  method  of  and  apparatus 
for  manufacturing  inlaid  coloured  linoleum  and  other 
materials.     October  8. 

17,325.  G.  E.  Armstrong.  Improved  composition  for 
treatment  of  fibres.     October  12. 

17,562.  C.  Ideson.  Improvements  in  apparatus  for 
gassing  silk  and  other  yarns.     October  1 1. 

17.612.  F.  .1.  H.  Sampson.  Improvement  in  the  treatment 
of  rhea  to  obtain  fibre  therefrom,  and  appliance  to  be  used 
in  such  treatment.      Complete  Specification.     October  15. 

Complete  Specifications  Accepted. 

1890. 

18,284.  P.  W.  Nicolls  and  J.  Smith.  Treatment  of 
vegetable  fibrous  matters  to  obtain  fibres  therefrom. 
September  30. 

18.585.  J.  Davidson.  Use  or  application  of  thistle- 
down.    September  23. 

19,252.  C.  D.  Abel.  Process  for  cleansing  or  purifying 
woollen  fabrics.     October  7. 

1891. 

11,724.  J.  E.  Boyce.  Sizing  composition  for  cotton  yarn. 
October  14. 

14,272.  J.  ( '.  Chapman. — From  the  United  Indurated 
Fibre  Co.     See  Class  XIX. 


-:i 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.  a,Ut$ 


VI.— DYEING,  CALICO  PBINTCNG,   l'APER 
-I  LINING,  a.m.  BLEACHING. 

A  i  -plications. 

15,743.  I..   rVallays  and   I..    S  use.  A   new  of  in. 

method  of  and  apparatus  for  printing  tissues  and  the  like. 

wber  16. 

10,195.  A.    I"r.  ii.  h.  A    method    of  and    apparatus    foi 

.  i  inlaying  coloured  designs  and  colours  through 

i  0tnei   ,|.  i  other  materials. 

S    ii      \     Mansfield.      An    improved    method    ol 
...     ..  (I  .1.  signs  upon  and  through 
linoleum  and  othei  materials 

I .    Sti  •,  ,i  i      [mpro  in    apparatus    For 

r  dyeing  textile  materials  and  fabrics,  or  otherwise 
same  »iili  liquids  or  gases,     Septembei  29. 

•  .    [mray.— From  H.   V7.  Wil .France.    Im- 

in  the  bleaching  of  vegetable  textile  materials. 

r  1. 

16,725.  B   D.  Keene.     Improvements  in  bleaching  fibrous 

-,  and  treating,  charging,  saturating,  or 

Dating  materials  or  articles  with  liquids  either  Bimple 

lining  materials  <>r  substances  in  solution  or  Buspen- 

0    '.'.•  r  2. 

-.  II.    II.    Lake.  —  From    K.    Oehler,    Germany. 
Improvi  iting  t,,  the  dyeing  or  printing  of  woollen 

.iii.I  other  £ I-.     <  Ictol 

17,624.  I.-  W.   Longfield.     improvements   in  mi 
apparatus    for    dyeing    samples,    patterns,   and    the   like. 

I  I.  I..I..T  15. 


-  Brin's Oxygen  Co., Lim.,  and  K.  s.  Murray.  Im- 
provements in  ili.-  preparation  of  anhydrous  oxide  of  barium 
..r  other  substances  of  tike  properties  for  use  in  the  separa- 
tion ..f  oxj  gen  and  nitrogen  of  atmospheric  air.    ( Ictober  Hi. 

17,329.  M.  N.  d'Andria.  Improvements  in  the  maim* 
i.i.  tun-  ..f  nitrate  of  ammonia  and  other  live  products. 
October  12. 

lT.G.V.t.  P.  .1.-  Wilde,  A.  Beychler,  and  F.  Hurler,  im- 
provements in  apparatus  for  the  manufacture  ,.i  chlorine, 
i  Ictober  15. 

17,745.  F.  M.  Lyte  ami  C.H.M.Lyte.  tmprovemeuta 
in  tin1  production  "l  chlorine,  the  purification  of  lead,  ami 
tip   ] taction  of  soft-burnl  magnesia.     October  16, 

lT.T'.H',.  (,.  !•".  Brindley.  New  solid  compounds  of 
sulphur,  trioxide,  water,  ami  the  bisulphates  or  acid 
sulphates  of  -<»iium  or  potassium.    <  Ictober  1". 


Ml  U.KAI.IS,  am,  SALTS. 

An  1 1.  Lxiom. 

15,518    M    N    d'Andria.      Improvements  in  tin-  manu- 
i.t    ammonium    chloride   ami    other    by-products 
mbci  1  l 

',     luij.r.. vim. ni- in  ami  relating  to  the 

i    mannfacturing   phosphoric   acid   from 

phospli  '       plete    Specification.      Septem- 

. ,   H.Graj      An  improved  proo  is  for  con 
hi    nulphati     inl  m    carbonate,    ami   tin. 

ilkalis.     Bcpti  mbi  i  i r 
l     il    i ,.      igi       \i,   improi  ■  .i   in.  il".. I  foi   "1. 
taining  from  bicai  I    the  alkalis. 

Hi  i  ■■ 

.1    M    M .in.  -  mi. I    \    Milnes.     Improvements   in 
i-  foi   ili..   manufacture  of  bleaohing   powdei 

l.'lilni:  .r  -miliar  DOmni  pi.  nil. .r  IS. 

1     Colony.      \n  improved  process  and  apparatus 

i  '.\    for    lln    | 
ami    llir    . 

il,.-  inn        I  5  ;  tember  21. 

16,5 1  the  manufac- 

\    Boaki        il    i .    \    Itoberts      Improi  •  ments 

in  tin  man  Ocl       r  I 

I 

.        \.   Ilnrplial.il 

17,130     F.    Pi  rrx-Gul  is  foi    moulding 

tin  i  by  melting  il  pre*  iouslj  . 

i  ompli  Oelober    8       Date   appln  -l    foi 

n  in  Spain. 
it. i-  Improvements   in  evaporating   pans 

t..r  the   nianiifa.-li 

■In  r  lik.'  pur] -       I  i-  ■ 


Complete  Specifications  Accepted. 
1890. 

1 1  931.  .1.  II.  Parkinson.  Method  <>f  producing  a  porous 
ma--  of  permanganate  of  potash.     September  28. 

II    i      Bull.     Processes  for  the  manufacture  of 
sulphate  of  lead,  ami  apparatus  therefor.    October  11. 

20,071,  A.  Campbell,  W.  Boyd,  ami  A.  J.  Kirkpatrick. 
Ii.  atin.ni  of  crude  bicarbonate  of  -"la  to  obtain  caustic 
-ml  i,  carbonic  aeid,  ami  other  products.     •  Ictobei  81. 
21,217.  C.  W.  Beaton.     Treatment  bytheClaus] 
of  j_m-..-  containing  Bulphuretted  hydrogen,  and  recover' 
prodn  '-  therefrom.     '  Ictober  14, 

1891. 

891.0.  [mray. — From  The  Farbwerke  Greiaheim-on- 
Maine,  W.  Notzel  ami  Co.  Process  for  obtaining  pun 
nitric  icid  direct  in  nitric  acid  reaction  apparatus.  Octo- 
ber 1 1. 

8230.  .'.  Ascough.  Manufacture  of  sodium  biborate  .•! 
borax,  sodium  crystal  carbonate,  or  soda  and  other  com- 
)••  hiikI-  containing  sodium  or  boron,  "i  both.    <  Ictober  14. 

10,202.  II.  II.  Lake. — From  The  Kayser  Paten)  Co. 
Manufacture  of  caustic  alkali,  carbonates  of  the  alkaline 
lis  ami  muriatic  acid,  ami  of  bricks,  cakes,  ami  l.lock- 
f.,r  a-.-  therein,  ami  apparatus  therefor.     October  l  l. 

1 1.'..  1 1.  H.  Walter  and  B.  Boeoig.  Lead  chambers  used 
in  the  manufacture  of  sulphuric  acid     October  14. 

15,136.  F.  Fichstadt.  Process  for  the  production  of 
caustic  alkali,  carbonate  ol  alkaline  metals,  ami  useful 
by-products,     i  Ictober  14. 

15,251,  C.    (!.    Collin-.     Process    for    purify  big    brine. 

.    14. 

I...  ii.  { ■.  Glaser.     Improvements    in    ami    relating    in 
the    an    or    process    of    manufacturing    phosphoric 
from  phosphatic  lei  ial.     I  Ictober  21. 


VUI.— GLASS,  POTTERY,  am,  EABTHENWABE 

Aiti  I01XIOH8, 

I  Knight.  Improvements  in  the  manufacture, 
of  earthenware  jugs,  cups,  and  such  lik,.  vessels, 
September  15. 

15,784.  E.  Leak,  Improvements  in  thimble  pin-  for 
supporting  earthenware  while  being  fired.  Complete 
Specification.     September  17. 

II  Stephenson.     Improvements    in   and   relating 

to  il nstruction  of  kiln-  m  ovens  foi  drying  and  burning 

bricks,  tiles  and  the  like.     September  19. 

,    i,     Pitt      An    improved    mode   of    constructing 

Hues  for  brick,  terra  cotta,  an. I  other  kiln-.     September  21. 

W.    \ml,l,r.     An  improved   method  ami  means 

I..     I..-     used     in     the     manufacture     of     glass     bottles, 

Scptcmbi  i 
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16,846.  1).  Rylands  and  A.  Husselbee.  An  improved 
process  for  lining  metallic  or  other  vessels  or  tubes  with 
glass.     October  3. 

17,126.  J.  Sla'er  and  J.  J.  Royle.  Improvements  in 
treating  china,  earthenware,  and  other  like  surfaces  for 
various  useful  and  ornamental  purposes.     October  8. 

17,413.  W.  Goodman.  Improvements  in  the  manufacture 
or  production  of  marbled  glass.     October  13. 

Complete  Specification's  Accepted. 

1890. 

Hi, 131.  .1.  W.  Payne.  New  or  improved  portable  or 
fixed  continuous  filing  kiln  for  burning  and  staining  glass, 
'china,  tiles,  and  enamels.     September  30. 

17,068.  J.  I*.  Guy.  Machines  for  pressing  and  making 
hollow  earthenware  articles.     October  21. 

19,532.  D.  Rylands.  Manufacture  of  glass  and  other 
ware,  and  of  the  caps  for  such  ware.     October  21. 

20,240.  F.  E.  Grant.  Process  relating  to  the  application 
of  coloured  designs  to  vitreous  surfaces,  and  machinery 
therefor.     October  11. 

20,121.  D.  Rylands  and  B.  Stoner.  Manufacture  of 
glass  taps  and  glu^s  tees  and  other  hollow  ware. 
( Ictober  2 1 . 

1891. 

11,076.  J.  Sherwin.  The  encaustic  method  or  process  of 
decorating  tiles,  plaques,  and  other  articles  of  earthenware, 
china,  and  stoneware.     September  30. 

15,781.  E.  Leak.  Improvements  in  thimble  pins  for 
supporting  earthenware  while  being  tired.      October  21. 


1891. 

12,219.  W.  J.  Reagan  and  R.  R.  Longley.     Composition 

of  matter  for  plastering  walls.     September  30. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS 
and  CEMENTS. 

Applications. 

16,005.  G.  1'itt.     See  Class  VIII. 

16,137.  J.  T.  Welch  and  W.  J.  Owen.  Improvements  in 
the  utilisation  of  granite  and  other  kindred  rocks  in  the 
manufacture  of  bricks,  tiles,  and  other  articles.  Sep- 
tember 23. 

16,200.  H.  Ratcliffe.  Improved  decorative  or  ornamental 
waitings,  ceilings,  and  the  like.     September  21. 

16,375.  W.  R.  Taylor.  Improvements  in  or  connected 
with  and  apparatus  for  the  burning  of  cement-making 
materials,  lime,  chalk,  and  the  like.     September  26. 

16,860.  S.  de  la  G.  Williams.  Improvements  in  kilns  for 
burning  lime  or  cement.     October  3. 

17,050.  J.  I'.  Robertson. — From  C.  W.  Kennedy,  LTuited 
States.     .See  Class  XII 1. 

17,135.  A.  T.  Hall.  Improvements  in  or  relating  to  the 
manufacture  of  concrete  and  similar  slabs  or  blocks 
for  paving  and  other  purposes,  and  in  means  therefor. 
October  8. 

17,466.  T.  A.  Lee.  Improvements  in  fireproof  floors 
and  roofs.     Complete  Specification.     October  13. 

17,556.  C.  Caucellieri.  An  improved  composition  for 
paving,  flooring,  building,  and  like  purposes.     October  14. 

17,632.  E.  Edwards.  —  From  O.  Terp,  Germany. 
Improvements  in  the  manufacture  of  artificial  stone. 
October  15. 

Complete  Specifications  Accepted. 

1890. 

15,782.  J.  F.  C'liiverall  and  A.  Chiverall.  Manufacture 
of  imitation  stone,  slate,  marble,  and  wood.     <  )etober  14. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

15.566.  E.  I!.  Parnell.  Improvements  in  or  relating  to 
amalgamators  for  use  in  the  treatment  of  metalliferous 
ores.'    September  11. 

15.567.  E.  B.  Parnell.  Improvements  in  furnaces  for 
treating  ores.     September  11. 

15,714.  E.  L.  Mayer.  Improvements  in  or  connected 
with  the  extraction  and  recovery  of  gold.     September  16. 

15,745.  F.  J.  Clinch-Jones  and  J.  Gardiner.  Improve- 
ments in  metallurgical  furnaces  and  in  the  use  of  heat 
radiated  or  resultant  therefrom.     September  17. 

15,782.  G.  L.  Addenbrooke.  Improvements  in  alloying 
aluminium  with  other  metals.     September  17. 

15.892.  R.Stark.'  and  \V.  Paterson.  Improvements  in 
the  extraction  of  metals  from  ore.     September  19. 

15.893.  R.  Starke  and  W.  Paterson.  Improvements  iu 
the  extraction  of  metals  from  ore.     September  19. 

16,178.  ('.  Walrand  and  E.  Legenisel.  Improvements  in 
the  treatment  of  steel,  and  in  apparatus  therefor.  Septem- 
ber 23. 

16,192.  F.  Edwards. — From  H.  Schoenwaelder,  Germany. 
Improvement  in  Siemens- Martin  furnaces.  Complete 
Specification.     September  23. 

16.273.  J.  H.  Bibby.  Improvements  in  the  process  of 
smelting  copper  ores  and  in  furnaces  or  apparatus  applicable 
therefor.     September  24. 

16.274.  J.  H.  Bibby.  Improvements  in  reverberator^'  or 
other  furnaces  for  treating  copper,  copper  ore  and  certain 
other  metals.     September  24. 

16,348.  J.  J.  Shedlock  and  T.  Denny.  A  process  and 
apparatus  tor  extraction  of  metals  from  ores.  Complete 
Specification.     September  26. 

16,486.  L.  L.  Burdon.  Improvements  in  the  manufac- 
ture of  seamless  compound  ingots  and  wire.  Complete 
Specification.     September  29. 

16,544.  II.  II.  Lake.— From  H.  A.  Harvey,  United 
States.  Improvements  in  the  manufacture  of  armour 
plates.     Complete  Specification.     September  29. 

16,683.  C.  A.  Burghardt.  Improvements  in  the  produc- 
tion of  alkaline  solutions  of  zinc  or  tin  from  their  respective 
ores.     October  1. 

17,224.  C.  Simmons.  Improvements  in  the  method  of 
and  apparatus  for  casting  a  steel  block  or  ingot  with  a  hole 
therethrough.     October  9. 

17,315.  .1.  H.  Pratt.  New  or  improved  metallic  alloys. 
October  10. 

17,450.  L.  A.  Pelitan.  An  improved  process  of  treating 
copper  ores  and  mattes.     October  13. 

17,527.  J.  II.  Noad.  An  improved  process  for  the 
recovery  of  tin  from  tinned  iron  scrap  or  waste  cuttings, 
and  zinc  from  galvanised  iron  at  the  same  operation. 
October  14. 

17,621.  H.  W.  Wallis.  Improvements  in  the  concentra- 
tion of  pyritic  ores.     October  15. 

17,636.  F.  Webb.  Improvements  in  means  or  apparatus 
for  extracting  precious  metals  from  their  ores.     October  15. 

17,745.  F.  M.  Lyte  and  C.  H.  M.  Lyte.     See  Class  VII. 

17,755.  J.  B.  Alzugaray.  Improvements  in  basic  furnace 
lining  and  basic  material.     October  16. 
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1890. 

14,658.  J.  F.  Hall.     Mannfs  el.   September 23. 

17,17:     J.  C.  Bull.     Befining  copper.     September  30. 
',.  W.  I>.  Bobm.     Separation  ol   fiuM  from 
Attaining  it.     Septembi  i 
Ih.71*.  1>.  Jenkins.   Apparatus  t"  be  employed  in  coating 
metal  sheets  '>r   plates  with   tin  or  other  metal  or  alloy. 

I.  J.  V.  Johnson.— From  A.  Imbert  and  G.  Jullien. 
Mainii  l   other   metals,  and    apparatus 

19,910.  J.    Heydon.     Means  and  apparatus   for  making 
the  moulds  in  which  metals  are  to  be  cast.     '  Ictober  7. 

-    Dyer.  Manufacture  of  steel.  October  21. 

20,415.  II.  B.  Haigh.    t  onstruction  of  furnaces  for  pud- 
dling, beating,  Sec.     '  Ictobt  r  14. 

1891. 

810.  T.  Longer.     Improved  fusible  mass  for  case-harden- 
ing purposes,     i  Ictober  21. 

I      Edwards.  —  From    E.   Honold.     Process   and 
apparatus  for  desilverising  lead.     September  30. 

J.  II.  Darby.     Manufacture  "i  purification  o 
<>r  homogeneous  metal.    < Ictober  21. 

J.  H.  Darby.     Manufacture  of  steel     October  21. 
12,116.  II.   II.   Lake.— From   .1.  C.   Pennie.    Ap] 
for  disintegrating  ores,  &c.  for  the  pun  parating 

metals     and     metallic    compounds     from     their    ganguc. 
r21. 

I  plumhiferous  copper  mattes 
and  ores.    *  Ictobt 


XI.— 1- 1. it  n:n<  HiMi-i  i:v  un  ELK  I  BO 
MP  I  LLLUBGY. 

Aril  i.  hi 

dc    Mcritcns.       Improvemonts    in    galvanic 
batti  mbi  r  14. 

i    I:,   ll.  Thompson,  I  nitcd 
improved    buttery,    C pin.     S] [fication. 

>.  |>l.  ml..  I    I   . 

8.  (     <     I     rrie.      Improvements   in   the  method 

of  making  thi  elements  ol   a  sec larj  or  storage 

batter]  .     <  ampli  I  ■  ion.     -■  pi.  ml.. 

16,270,  W.  P.  Thompson.     From    1.  Corrcns,  Germany. 
Improvements  in  oi  appertaining  to  accumulators   foi  thi 
currcnU.     Sept<  mber  2  I. 
16,48'    H     ll     Leigh.— From   .1.    II.   Gardiner,    I  nited 
Bnid   foi    prhnar}    batl 

•i.i    1 1 inn    the    spent    fluid. 
i  Complete  S|  Scpti  ml.. 

'    W     r     Hiomp .—  From   <      I     I  ohln,  I  nited 

ill]  soldering 
lit;  metal,  a.     Septcmbei  29. 

16,667,  II.    William-    in. I    W.    Hepworth-Collins.     Im- 
provements in  the  method  of  and  means  icturing 
nn  kel  tubes,  mil-,  ami  ctli.  i  bodii  -  bj  elect i  icnl  ill  | 
i  Ictober  I. 

I      II.    II      I  I  C      .1.   |)j... 

Improvement!    ii 
battel 

-    ll.  ll.  I  aki       From   I'.  K<  oned]  and  < 
l  nitcd    Mat.-.     Improvements   in   secondary 

•  >.  lobci  '•. 


17,003.  A.   I'.  Madden.     Machines  for  making  gi 
secondary  batteries.    Complete  Specification,    t  ictober  6. 

17,160.  II.  II.  Lake. —  From  La  Socictc1  dite  Electriciteits- 
Maatschappij  (Systcem  de  Khotinsky),  Germany.  Im- 
provements in  ami  relating  to  electric  accumulators, 
t  Ictob 

17,426.  B.   Audi. el'.     Generating   ozone    b]    electricity. 
Ictc  Specification.    October  13. 

'.  H.    M.    Lamb.      Electric    batteries.     Complete 
ication.     i  Ictober  13. 
[7,655.   (i.   Ii.    Kurt. hi.    \.    II.    Eddy,  ami  G.  T.    1 
Improvements   relating  to  tin'  heating  of  metals  by  elec- 
ind  t..  machines  therefor.     Complete  Specification. 
( Ictober  15, 

17. 7l'."..  A.    P.   Morrison,  .1.  llii-hf.  1.1.  ami  W.  W 
Improvements  in  batter]  compounds.     '  Ictober  16. 

I7.7.'is.    Tin  Mining  and  General  Electric  I. am].  Company, 
Limited,  ami  .1.  T.  Niblett.     Improvements  in  elements  for 
iry  batteries,     t  Ictober  17. 
-.  A.  .1.  Boult — From  11.  I..  II.  Maui 
Improvements  in  electrical  accumuU 
t  Ictober  1 7. 

i  i     SW  '  n  i.   kXIONS    A.  i  H'TKD. 

1890. 

it'.. 7 17.  .1.  B.Thame.  Manufacture  of  electrical  insulating 

ials,     Septembi  i  30. 
19,344.   E.    Placet   ami   .1.    Bonnet.      Improvements   in 
electrolysis  in   general,  ami   particularly  in  electrolysis  of 
Si  ptemberSO. 
19,650.  Siemens   Brothers  and  Co. —  From  Siemens  ami 
llalske.     Distribution   of  electricity   through   accumulator 
batteries.     October  21. 

1891. 

T.    .1.    Ii.    Bawlins    ami    A.    Walker.      Electric 
primary  battel  ies.     i  Ictober  21. 

17,  D.  Fitzpatrick,     Electric  battery.     September  28. 
12,898.  T.Parker.     Means  for  tin-  electrical  deposition 
of  copper,     i  Ictober  14. 

15,597.  f.  I  .  Fisher, — From  B.  H.  Thompson.  Improved 

uric  batter]  .     i  Ictober  21. 
l  ."i.i'.i'l .  s.  C.  '     t  urrie.     Improvements  in  the  method  of 
the  plates  or  elements  of  a  secondary  or  storage 
i  •-'!. 


XII.-  FATS,  OILS,  am  SOAP  MANIJFACTUBB. 

APPJ  I0AT1 

-    u  .  K    Marsden.     An  improved  oil-press  wrappei 
m  envelope.     September  l  I. 

I.'... ".17.  .1.    Uexander  and   Co.,  Lim.,and    II.  deLaspee, 
Improvements  in  the  manufacture  of  soap  and  sapoi 
compounds,     September  14. 

16,03 1.  B.Hutchison.     Improvements  in  tin-  manufacture 
..i  lubricants,     September  22. 

16,552,  11.    II.    Lake. — From   I. a   Socictf   Anonyn 
Porfums    Natiinl-   ...    Cannci  Improvements  n 

lating  t..  tin    purification  of  the  residues  or  cakes  obtained 
from  fattj  substances,  oleaginous  fruits,  or  grains.    Septem- 

li'...'..'.7.  VY.  B.   Dodd.     The  manufacture  of  an  in 
-■•ap.     September  29. 

I7.il"    B,  1  .  Dewhurst     Improvements   in   the  manu- 
soap  for  general  purposes.     October  18, 

I  7.1 1".  .I.i  Improvement"   in    ami    n 

t..   the  manufacture  "f   soaps  ami  sapoi  mpounoL 

i  Ictober  13. 
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17,482.  A.  F.  St.  George.  An  improved  method  of  and 
apparatus  for  the  boiling  and  refining  of  linseed  and  other 
oils  employed  in  varnishes  and  for  other  purposes.  Octo- 
ber 1-1. 

17,528.  A.  F.  St.  George.  An  improved  method  of  and 
apparatus  for  removing  or  deriving  glycerin  from  fats,  oils, 
greases,  and  the  like  materials,  and  refining  the  glycerin 
derived  therefrom.     October  14. 

17,553.  H.  H.  Lake.— From  J.  Ketchum,  United  States. 
An  improved  lubricating  compound  for  the  chains  and 
bearings  of  cycles  and  for  other  purposes.  Complete 
Specification.     October  14. 

Complete  Specifications  Accepted. 

1890. 

17,160.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
Process  for  bleaching  palm  oil  and  other  vegetable  oils. 
September  23. 

1891. 


14,305.  O.K. Thomassen. 
oil.     October  14. 


Apparatus  for  purifying  waste 


XIII.- 


-PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 


15,707.  L.  Ingram  and  T.  Allwood.  ,V  composition  for 
laundry  purposes,  and  means  for  containing  and  applying 
the  same.     September  17. 

15,791.  S.  Banner,  Improvements  in  substances  ap- 
plicable for  varnish,  paint,  and  other  things,  and  in  the 
method  of  manufacturing  the  same.     September  17. 

15,995.  R.  C.  Anderson.  An  improved  manufacture  of 
paints  or  varnishes  for  coating  leather,  cloth,  and  other 
materials.     September  21. 

10,058.  J.  C.  Martin.  Improvements  in  the  manufacture 
or  treatment  of  lead  pigments.     September  22. 

10,098.  .1.  O.  Fell.— From  C.  A.  Stevens,  United  States. 
Improvements  in  the  manufacture  of  white  lead.  Complete 
Specification.     September  22. 

10,129.  F.  J.  Rowan  and  B.Dawson.  Improvements  in 
apparatus  for  oxidising  lead  sulphide  and  zinc  to  form  white 
pigments.     September  23. 

10,331.  S.  Banner.  Improvements  in  or  appertaining  to 
v:ii  mshes,  paints,  drying  oils,  or  the  like.     September  25. 

16,582.  I.  Fraukenburg.  Improvements  in  the  manufac- 
ture of  aniline  lakes  suitable  for  the  manufacture  of  india- 
rubber  cloth  and  other  purposes.     September  30. 

16,837.  T.  A.  Egestorff.  Paste  ultramarine  laundry  blue 
in  tins.     ( tctober  3. 

17,050.  J.  1".  Robertson.— From  C.  \V.  Kennedy,  United 
States.  Improvements  in  processes  for  making  plastic 
compounds  or  compositions.     October  7. 

17,221.  E.  Binuey.  Apparatus  for  the  manufacture  of 
lamp-black,  carbon-black,  &c.  Complete  Specification.  Filed 
October  9.  Date  applied  for  March  9,  1891,  being  date  of 
application  in  United  States. 

17,566.  C.  Dreyfus.  Improvements  in  the  manufacture 
of  coloured  rubber  goods  or  rubber-coated  goods,  and  a 
material  or  preparation  to  be  used  in  the  said  manufacture. 
Complete  Specification.     October  14. 

Complete  Specifications  Accepted. 

1890. 

17,197.  C.  A.  Fawsitt.  Compounds  to  be  used  in 
vulcanising  rubber  and  other  substances  or  compounds. 
October  7. 


1891. 

9231.  R.  Haddau. — From  A.  Grammont.  Method  and 
apparatus  for  purifying  gutta-percha.     October  7. 

13,513.  M.  E.  Dejouge.  Anti-fouling  compounds  for 
ships'  bottoms  and  other  purposes.     September  23. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

15,661.  J.  de  Hesselle.  A  new  or  improved  method  and 
apparatus  for  shrinking  leather  by  means  of  fat.  Complete 
Specification.     September  15. 

17,544.  A.  M.  Clark. — From  L.  Starck  and  Co.,  through 
their  agents,  Wirth  and  Co.,  Germany.  Improved  tanning 
process.     October  14. 


Complete  Specifications  Accepted. 

1890. 

18,385.  L.  A.  Groth.     Process  and  apparatus  for  tanning 
hides  and  skins.     October  7. 

1891. 

10,596.  B.  Cannon  and    W.  J.  Cannon.     Treatment  of 
size,  glue,  and  gelatin.     September  23. 


XV— AGRICULTURE  and  MANURES. 
Applications. 

16,281.  B.  L.  Fletcher  and  J.  Hoyle.  Improvements  in 
the  method  of  and  apparatus  for  treating  or  drying  artificial 
manure,  also  applicable  for  drying  grain,  minerals,  and 
other  substances  or  materials.     September  25. 

17,754.  J.  B.  Alzugaray.  Improvements  in  insecticides 
and  manures.     October  16. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

16,464.  D.  Stewart.  Improvements  in  apparatus  for 
extracting  juice  from  sugar  canes.     September  29. 

17,274.  R.  W.  Deacon. — From  W.  Maxwell,  Java.  Im- 
provements in  multiple  effect  apparatus  for  evaporating  or 
concentrating  sugar  juice  and  other  liquids.     October  10. 

17,753.  W.  Marshall.  Improvements  in  or  relating  to 
the  utilising  of  gluten  obtained  as  a  bye-product  in  the 
manufacture  of  starch.     October  16. 

Complete  Specification  Accepted. 
1890. 

21,101.  F.  W.  Tompson.  Manufacture  of  invert  sugars. 
October  21. 
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XVII.— BBEWING,  WTSTB8,  BPIEITS,  Etc. 

Applications. 

a   Deiningei    [mprovements  in  malting  apparatus, 
mber  19. 
16,960.  II   V   Hendrie  and  J.  Benison.     [mprovements 
;,,  the  manu  spirits,  beer,   and   stout. 

Improvements  in  the  production 

I  ompli  U  Bpi  cification.    ( Ictobcr  li. 

,    .i     Hillvard  and  E   Dugdale.     Improvemi  nts  in 

il„.    manufai  bcei    ■""'    porter  or   lik,     In  • 


i   13. 


[ucturc  of  spirits. 

17,681     K.    II 
ami    aerating 

r  1 6. 


Snelling.     Improvements   in   the   manu- 

er  14. 
Leaker.     An   appliance    for   distributing 
i        Complete    Specification. 


IONS    ACCEITKD. 
1890. 

Brewing  beer.     September  23. 

20,078.    !!•   Genge   and   Sigi ■•  1    Bros.     Production   "f 

,in  yeast,  cattle  t I,  and  spirit   from   vegetable  products 

itaining  starch     0  stober  21. 

.•.Tiiii.  .1.  Takamine.  Production  "f  ferments  and  of 
fermented  alcoholic  liquors.     Octobei  21. 

18,047,  W.  Dawson,  [mprovements  in  distillers' safes  j 
applicable  for  check  sampling  thespentwash  at  outlets  of 
•■  patent  "  —  t ill—,  and  I'm  taking  and  testing  samples  "t 
liquids  generally  at  different  times  •  manufactun 

nil,,  t  23. 


[7,646  vV.  '  "1>-.  Improvements  in  tin-  manufacture  of 
butter,  and  in  apparatus  thereof.    '  Ictober  1">. 

17.717.  U  .1.  B.  Mills.— From  A.  M.  de  la  Vieuville, 
France.  An  unproved  process  for  preserving  eggs, 
i  plete  Specification.    October  1G. 

B. — Sanitary  ('hemistry. 

16,271.  A.  J.  Boult. — From  C.  Lafforguc,  France.     Im- 
provements in  or  relating  to  the   purifying  and  separating 
.,l  -,,h. I  ami  liquid  waste  matter  in  sewage.     September  24. 
.1.    tlowdeo.     [mprovements    in   ami    connected 
with  destructors  or  furnaces  for  destroying  refuse.     Octo- 

17,052.  J.  Johnston.  An  improved  method  for  destroy- 
ing smoke,     '  Ictober  7 

17,273  T.  1',.  Wilson,  [mprovements  in  tin-  utilisation 
,,t  sewage  sludge  ami  in  the  production  of  filtering  ami 
purifying  material  therefrom.     October  in 

17,623.  W.  II.  Bowers.     Sei  <  lass  I 

17,769.  E.  Grimshaw.  A  new  or  improved  compound 
for  the  precipitation  ami  purification  of  sewage,  ami  other 
waste  water,  and  drinking  water,    October  17. 


XVIII.— f  III  MINTIIY  OB   FOODS,  SANITARY 
i  HKMIS1  BY,  um  DISINFl  I  TANTS. 

\i  PI  IOAXIOMB. 
A. —  Chemittry  of  Foods. 

15,580,  \    <     II   Jesson     Improved  method  of  preserving 

rgg8  ami   other  articles  "t    t I     Conip  icatiou. 

-,  [ill  inln  i   I  I. 

15,720,   i     I  "I    T.    Hyotl       Improvements    in 

ml  iii  the  pi 'M  ol  treating,  i b 

materials  and  the  like  i, 
and     in    raising    ot     Ii  ind    baking    the    Fame 

i      thbj .     New  method  for 
preserving  •at:-      September  21, 

aids  and    Extract    Meat  Co., 

i  \     I      i'  \n   improved 

.ii, hi    ,.i     meal     and    method    "t     making     same. 

16,481    -i    i    I ' '   ill  >ghan.     Improvements  ii 

erm  ol   wheal  for  use  in  bread,  biscuits, 
paati  " 

ni-  in  the  preservation 

,,f  ti-li  ami  the  hi.'-     '  >'  lobi 

I    •  i  ni-   in  non-farin 

nits,  ami  other  »r  I     <  Ictober  '_'. 

nts   in   milk    sterilisers. 

H    \|.  K.,v        \n    improved    medieiual    food. 
Ictobcr  5. 
17  Meyer.    Sret  XX. 


C. — Disinfectant*. 

[mprovements  in  disinfectants. 


A    new   nr  improved   disinfectant 


15,842.  C.    II. 

mber  is. 
17. ■jos.  <;.  Spencer, 
block,     i  Ictober  9. 

17,431,  II.  11.  Thornton,     [mprovements  iu  or  relating  to 
the  manufacture  of  disinfectant  tablets,  Muck-,  or  the  likr 
for  use  in  waii  i  closets,  urinals,  drains,  and  othei  places  ot 
■  i   [3, 


COMI'LKTK    SPKCIFICAT]       ■-      V      KITKD. 

A.— Chemittry  of  Foods. 

1891. 

6417.  A.  J.  Boult. — From  J.  J.  Sheppard.     Treatment  of 
cereals  foi  food  and  other  purposes,  and  apparatus  tl 
i  Ictobet  21. 

i.  G.  (     Dymond. — From  l    B   I  aj  lor.     New 
food,  and  mi  thod  of  manufacturing  same.     September  28. 

14,521,  J,    Falcimagne.       Preservation    "t     meat,    ami 
apparatus  tin  n  for.     <  Ictohei  7. 

H    V.  C.  1 1.. lessen.     Improved  method  of  presi  rving 
ol  food,    '  Ictober  21. 


B. — Sanitary  Chemistry. 

1890. 

18,983.  W.  E.  Adney.  Purificatiou  of  sewage  and  other 
waste  liquors,  and  the  recovery  of  ammonia  therefrom. 
September  :u>. 

1891. 

11,716    I'  brisficld.     Purification  of  sewage,  consump- 
town   Kin-,,  ami  utilisation  of  both  tor  obtaining 
motive  power,  and  apparatus  therefor,     Soptcmbei  80. 

l:,7.',7.  A    Mylins.     Purifying  sewage,  waste  water,  and 
other  liquids,  and  apparatus  therefor.     September  L'-'t. 
13,758     \      Myites.        Sterilising    liquids,    particularly 
[c,  and  apparatus  therefor.     September  23 


Oct.  31, 1891.] 
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XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

16,839.  A.  S.  Caldwell.  Improvements  iu  preparing 
materials  for  making  paper  and  in  apparatus  therefor. 
October  3. 

16,921.  A.  Biirkel  and  C.  Ostsrwald.  New  manufacture 
of  composition  for  blotting  or  absorbing  liquids.  Complete 
Specification.     October  5. 

17,522.  W.  Andrew.  Improvements  iu  boilers  or  digesters 
used  in  the  manufacture  of  paper  pulp.     October  14. 

17,536.  S.  Edwards.  Improvements  in  corrugated  paper, 
and  in  the  manufacture  of  the  same.     October  14. 

17,543.  A.  Vincent.  Improvements  in  note  paper  to  be 
used  in  writing  and  blottiug  pads  in  portfolios.     October  14. 

17,611.  C.  G.  Moor  and  J.  Xall  and  Co.,  Limited.  Im- 
provements in  the  process  of  and  apparatus  for  obtaining 
chemical  products  from  waste  wood  and  sawdust.  October  15. 


Complete  Specifications  Accepted. 

1890. 

15,868.  0.  E.  Bonne. — From  P.  Hunacus.  Manufacture 
of  celluloid  articles.     October  14. 

18,838.  A.  A.  Haigh.     Waterproof  paper.     September  23. 

19,545.  J.  W.  Bretherick.  Machines  or  appliances  used 
iu  the  manufacture  of  paper.     September  23. 


1891. 

14.032.  J.  1).  Tompkins.  Treatment  of  vegetable  fibre 
for  pulp  manufacture.     September  23. 

14,272.  J.  C.  Chapman.  -From  the  United  Indurated 
Fibre  Co.  Composition  of  matter  for  waterproofing  pulp 
and  other  fibrous  articles.     October  7. 

14,756.  C.  Schoeuffelen.  Process  and  appliance  for 
producing  fine  granulated  paper  with  uniform  grain  of 
pyramidical  shape.     October  7. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

16,371.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Pruning,  Germany.  Manufacture  of 
tropine.     September  26. 

16,552.  H.  H.  Lake. —  From  La  Societe  Anonyme  des 
Parfums  Naturels  de  Cannes,  France.     See  Class  XII. 

17,137.  O.  Imray. — From  La  Societe  de  Laire  et  Cie., 
France.  Manufacture  of  vanilloyl  carbonic  acid  and  of 
vanilline  by  its  transformation.     October  8. 

17,209.  A.  E.  Wright.  A  new  and  improved  preparation 
for  use  as  a  ntyptic.     October  9. 

17,363.  P.  Meyer.  Improved  apparatus  for  the  production 
of  dry  extract  of  coffee  or  tea.     October  12. 

17,444.  A.  Reyckler.  Improvements  in  the  manufacture 
of  carvacrol.     October  13. 

17,493.  A.  Bang. — From  G.  A.  Dahl,  Germany.  A  new 
anti-pyretic  and  anti-neuralgic  chinolin  derivative  (to  be 
called  "  Analgen-Dn.-Vis  ")  and  process  for  the  production 
of  the  same.     Complete  Specification.     October  14. 

17,654.  C.  D.  Hellstrom.  Improved  method  of  and 
apparatus  for  extracting  fatty  particles  from  emulsions. 
Complete  Specification.     October  15. 


Complete  Specifications  Accepted. 
1890. 

19,074.  J.Y.Johnson. — From  F.  von  Heyden.  Manu- 
facture and  production  of  medicinal  compounds  for  ethereal 
oils.     September  23. 

20,264.  J.  Bertram.  Processes  for  obtaining  the  two 
isomeric  monomethyl-ethers  of  protocatechuic  aldehyde. 
October  21. 

1891. 

14,224.  P.  Ernert. — From  P.  Krnert.  Process  for  the 
preparation  of  phenylester  salicylic  acid  or  salol  from 
salicylic  acid.     September  30. 

15,514.  S.  Pitt.  From  R.  Pictet  and  Co.  Purification  of 
chloroform.     October  21. 


XXL— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

15,963.  E.  J.  Browne.  A  photo-mechanical  process  of 
reproducing  by  chemical  action  pictures  in  half  tones  ami 
set  in  Prussian  blue  and  other  dyes.     September  21. 

16,072.  R.  Bird.  An  improved  photographic  process 
and  apparatus  therefor.     September  22. 

16,094.  V.  Mathieu.  A  new  or  improved  process  for 
producing  photographic  pictures,  having  colours  resembling 
those  of  the  objects  from  which  they  are  obtained.  Com- 
plete Specification.     September  22. 

16,125.  A.  Hill.  Enlarging  photographic  gelatin  films 
by  the  aid  of  chemical  means  and  without  the  aid  of 
enlarging  apparatus.     September  23. 

16.69S.  W.  II.  Caldwell.  Improvements  in  sensitive 
materials  for  photographic  purposes.     October  1 . 

16,857.  J.  Hauff.  The  preparation  of  alkylised  ortho-  and 
para-amido-phenols  as  developing  means  in  photography. 
October  3. 

17,143.  A.  Brin.  Improvements  in  photography  and  in 
photographic  apparatus.     October  8. 

Complete  Specification  Accepted. 
1890. 

19.402.  A.  W.  Scott.  Method  and  apparatus  for  produc- 
ing photographs,  and  in  displaying  them  or  the  like. 
October  1  I . 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

11,326a.  W.  E.  Gedge—  From  The  California  Explosive 
Co.,  United  States.  A  novel  explosive  compound.  Filed 
September  29.  Previously  included  in  No.  11,326,  and 
therefore  dated  July  3,   1891. 

15,569.  J.  R.  Powell.  Improvements  in  miners'  squibs. 
Complete  Specification. 

16,972.  G.  McDonald, 
exploders.     October  6. 

17,102.  A.  Guinard  and  G.  Bonjour.  A  new  or  improved 
smokeless  powder  for  smooth  -bore  and  rilled  guns.  Octo- 
ber 8. 


Improvements 
September  14. 
Improvements   in   fuses  or  shell 
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17.:U'.'.  W.  K.  Fidler.      A   Den   or  improved  detonating 
fog-signalling  apparatus  and  detonators  for  use  il 
for  signalling  on  railways.    October  12. 

17,826.  <).  Imr.iy.— From  F.  A.  Spiecker,  Germany. 
An  improvement  in  the  manufacture  of  cordite  and  like 
exploaivi  -.     i  letober  17. 

i  u.vtkin-  Accepted. 
189H. 
18,472.  G  Trench.     Kxploc  -  ptember  30. 

1891. 
18,618.  R.   Kron.     Centrifugal   machine   for   separating 
:ic-i>l  from  nitro-cellalose.    October  21. 

15,569.  J.  B.  Powell.     Improvements  in  miners'  - 

r  21. 


PA1  IN  rS     l  M  CLASSIFIABLE. 

Applications. 

15,613.  A.J.  lioult.— From  ( i.  Korschelt,  Germany.  A 
new  process  and  apparatus  for  utilising  the  vis  viva  of  the 
ether.    Complete  Specification.     September  15. 

16,426.  C.J.  Price.  A  novel  method  of  treating  waste 
products  of  hat  manufactories  for  their  utilisation.  Sep- 
tember 28. 

16,910.  F  Dean.  A  new  or  improved  manufacture  of 
eucalyptus  products  for  various  useful  purposes.  Complete 
Specification.    <  letober  5. 
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NOTICES. 

Foreign  and  Colonial  Members  are  hurt-by  advised  that 
the  subscription  of  25*.  for  1892,  payable  on  January  l*t 
next,  should  la-  sent  in  good  time  to  the  Treasurer  in  order 
to  ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation  should  reach  the 
General  Secretary  not  later  than  January  15th,  1892. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  he  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  onhy,  to  whom  also  chaDges  of  address  should  be 
communicated.  


--- 
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Aathon  of  communications  read  before  the  Soi 
any  of  iU  Local  Sections,  are  requested  to  take  notice  that 
under  Bole  11  of  the  bye-laws,  I  has  the  right  of 

priority  <>f  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
...  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  cun 
be  furnished  to  the  author. 


is  herebj  given,  forthe  information  of  membcrsand 

■  r-,  that  the  advertisement  columns  of  this  Journal 

have  been  contracted  for  bj  Messrs.  Erssand  Spottiswoode, 

printers  and  publishers,  to  whom  all  commu- 

nicationc  n  spi  cting  them  should  be  addressi  d. 


Tli,.  -  instructed  to  negotiate  for  the  purchase 

ty*s  Journal  for  January  and   May 

January,   February,  and  April    1886,  and   February 

Members  possessing  odd  copies  ol  these  numbers  are 

particularly  requested  to  communic  i  .  stating  price 

required,  with  Mr.  CresswelL   The  stock  of  all  other  numbers 

is  at  present  sufficient  for  the  Council's  requirements. 


LIST  OF   MEMBERS  ELECTED.  23rd  NOVEMBER  1891. 
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dc,   Prof.   P.,  ';  Louise,   Brussels,   pro- 

of ohemistrj  .  I  niversit)  of  Brussels. 
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les,  13,  Boulevard  dc  Latour  Maubourg, 
Paris,  profc ol  chi  m 

Gardner,  Waltei  M.,  Yorkshire  College,   Leeds,  lecturer 
lyeing. 
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MR.    THOMAS    TVRER    IX    THE    CHAIR. 


VOLATILE  ORGANIC  MATTER  IN  POTABLE 
WATEB  AND  A  SIMPLE  METHOD  (IE  ESTI- 
MATING DISSOLVED  FIXED  AND  VOLATILE 
ORGANIC  MATTEB  IN  WATEB. 

BY    W.    C.    YOUNG,    F.I.C.,    P.C.S. 

Consulting  Chemist  to  the  Lea  Conservancy  Hoard,  A  <\ 

Tin:  presence  of  volatile  organic  matter  in  potable  water 
has  long  been  suspected,  but  with  the  exception  of  some 
experiments  by  Tiemann  and  Preusse  (Chem.  Soc.  .1.  38 
29),  little  has  been  done  to  prove  its  existence. 

Frankland,  in  his  book  on  water  analysis,  gives  directions 
for  the  preparation  of  distilled  water  free  from  organic 
matter,  thereby  implying  the  probability  of  its  presence  in 
distilled  water  prepared  in  the  ordinary  way.  More  recently 
Berthelot  and  Andre  (Chem.  News,  63,  I7G),  have  shown 
that  the  peculiar  odour  emitted  by  garden  soil  after  a 
summer  shower  is  due  to  volatile  organic  matter,  and 
Phipson  (Chem.  News,  63,  1"9)  has  confirmed  this,  and 
stated  further  that  chalk  and  other  porous  rocks,  &c.  give 
a  similar  odour  when  moistened,  which  is  due  to  the  same 
cause.  This  being  so,  the  presence  of  volatile  organic  matter 
in  natural  waters  may  reasonably  be  expected,  and  further, 
the  products  of  fermentation  being  largely  volatile  and 
soluble  compounds,  it  would  seem  that  all  waters  polluted 
by  decomposing  organic  matter  must  necessarily  contain 
volatile  organic  matter. 

In  the  course  of  some  experiments  on  a  new  method  of 
estimating  organic  matter  in  water,  I  made  some  observa- 
tions which  indicated,  beyond  a  doubt,  the  presence  of 
appreciable  quantities  of  volatile  organic  matter,  and,  as  a 
result  of  these  experiments,  extending  over  a  long  period, 
I  am  now  able  to  submit  to  3011  a  process  by  which  the 
actual  amount  of  fixed  and  volatile  organic  matter  may  be 
estimated,  together  or  separately,  in  a  water. 

As  it  seemed  to  me  hopeless  to  attempt  to  separate  the 
organic  matter  directly  from  a  water  residue,  I  directed  my 
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attention  t"  separating  as  much  a-  possible  of  the  other 
stitoents  and  determining  the  organic  matter  in  the 
remainder  by  loss  on  ignition.  Various  ways  of  doing  tin- 
were  tried,  but  the  addition  of  sodium  carbonate  and 
subsequent  filtration  of  the  water  after  concentration  by 
evaporation  was  found  to  be  the  best.  In  the  preliminary 
experiments,  made  in  tin*  way,  I  found  that  when  the 
sodium  carbonate  was  added  t"  the  water,  before  or  in  the 
early  stages  of  the  evaporation,  much  more  organic  matter 
was  obtained  than  when  it  was  added  alter  the  water  was 
concentrated  to  a  small  bulk.  It  seemed  to  me  that  the 
increase  could  onlj  in'  accounted  for  on  the  assumption 
that  volatile  organic  matter  was  present  and  was  carried  off 
with  the  steam  in  tin-  absence  of  sodium  carbonate.  The 
fact  al>o  indicated  that  sodium  carbonate  possessed  the 
property   of   fixing  the  volatile  organic   matter,  and  sub- 

;nent  experiments,  to  which  1  shall  presently  refer, 
confirmed  this. 

1  will  not  weary  you  by  detailing  the  very  numerous 
experiments  which  resulted  in  partial  success  or  utter  failure, 
hut  proceed  at  once  to  describe  the  process  ultimately  adopted. 
To  determine  the  total  organic  matter:  l  litre  of  water, 
to  which  0*5  L'nn.  of  dried  and  ignited  sodium  carbonate  is 

added,  is  distilled  in  a  conical  iron  still  of  about  U  litres 
Capacity,  attached  to  a  tin  worm  condenser.  The  distillate 
ed  ill  a  graduated  measure  anil  when  y7o  ee.  has 
been  collected  the  beat  is  removed,  the  still  disconnected, 
the  eont.  nts  and  washings  placed  in  a  platinum  basin  and 
evaporated  t->  dun.--  on  a  water  bath.  The  residue  is  then 
dissolved  in  a  little  pure  distilled  water,  tilt. nil  through  an 

asbestos  plug  into  a  platinum    basin,  dried  on   a  water-bath, 

and  subsequently  heated  for  an  hour  in  an  air-bath  at  ISO    I  '. 

After  cooling  thoroughly  in  a  good  desiccator,  the  basin 

and  contents  are  weighed  in  a  quick  balance.  The  residue 
i-  then  ignited  at  a  low  temperature,  cooled,  and  weighed, 

and    tile   I     -s   noted.       The   ignited   residue   is  then  dls-olvcd    in 

water,  excess  of  sulphuric  acid  added,  and  standard  solution 

of  potassi permanganate  (1  cc.  =  0*0001  grm.O)  added 

until  tic-  colour  remains  permanent  after  live  minutes.  The 
weight  of  oxygen  lost,  thus  ascertained,  is  deducted  from 
the  loss  on  ignition  ami  the  difference  is  the  organic  matter. 
To  determine  the  fixed  organic  matter  the  same  course  is 

followed,    except    that    the    -odium    Carbonate    is    not   added 

until  tin    centrated  water  is  transferred  from  the  iron 

still  to  a  platinum  basin. 

To  determine  the  volatile  organic  matter  the  distillate 
from    the     la-t  mi  pi --     is    placed    in     the    still 

etherwitb   0-5g I    sodium  carbonate  and  distilled 

until  ic  !.  remains  in  the  -till,  afterwards  proceeding 

a-  before,  except   that   it   i-   i ecessary   to  ascertain  the 

oxygen  lost  by  ignition.  The  result  represents  about  two- 
thirds  of  the  total  volatile  organic  matter  present;  further 
small  quantities  can  he  recovered  from  the  distillate  by 
repeating  the  on  i 

l  bi  asbestos  used   tor  filtering  i-  prepared  in  the  form  of 

pulp.     It  should    be   white   and    free    from    hard    pieces, 

-  I.  boil.d  with  dilute  hydrochloric  acid,  thrown  on  to  a 

funnel  and  washed   ire,-  in  in  acid,  then  boiled  with  strong 

solution    of    sodium    carbonate,  thrown   on    to   a    funnel  iiml 

thoroughly  washed.    The  filter  is  made  by  placing  a  small 

pei  fo  in  a  -in,  i  iron  funnel,  and  eo\  ei 

mg  it  with  thi  asbestos  pulp.     The  asbestos  is  then  washed 

down  and  puie  distilled  water  passed  through  until  the 
droppings  arc  .bar,  when  the  filter  is  ready  for  use.  The 
filter  nnn  be  us,-. I  repeatedly,  in  fact  until  it  is  completely 
clogged  by  the  precipitate  from  the  water.  In  the  early 
put    of   thi-   i  in   open    vessel  was   used  for 

evaporating  the  water,  and  the  -nil  was  only  employed  in 
the  first  instance  for  the  pi.  illecting  the  condensi  d 

water  in  old.,  ti.  -,  ,■  whether  the  volatile  organic  matter 

could  be  removed  ti it.  but  it  was  immediately  seen  that 

d  was  ii h  the  better  method,   as   the   evaporation   was 

effected   in  less  than   ball    the    tune,  and    the  water  was  kept 

from  possibli  contamination  bj  organic  matter  in  the  air 
during  that  pan  of  the  proci 

stills  made  of  copper  and  of  nickel  were  successively 
employed,  but  rejected  as  minute  quantities  of  tin  metal 
weie  found  in  the  residues,     I  have  not  yet  tried  platinum, 

but    there    .an    be    no    doubt    it  would    lie    the    best    for  the 


purpose.  The  process  is  extremely  simple,  requires  little 
personal  attention,  and  can  he  completed  within  four  hours. 
Having  described  what  I  may  call  the  mechanical  details  of 
tin  process,  1  will  now  describe  its  chemical  aspects.  By 
the  employment  of  sodium  carbonate  the  whole  of  the 
compounds  of  calcium,  magnesium,  and  iron  are  precipitated, 
and  any  combined  ammonia  in  the  water  volatilised.  There 
only  remains  sodium  chloride,  alkaline  nitrates,  and  uncom- 
bined  silica  to  interfere  with  the  loss  on  ignition  being 
accepted  as  a  measure  of  the  organic  matter  present,  and 

neither  of   these inpoiiinls   being   present   in  estimating 

volatile  organic  matter  the  results  may  be  accepted  as  five 
from  objection  on  that  account.  As  regards  sodium  chloride, 
the  burning  of  the  organic  matter  is  so  rapid  (a  few  seconds 
suffices)  and  the  heat  so  low  that  none  is  volatilised, 
repeated  trials  divine;  the  same  amount  of  chlorine  in  the 
ignited  residue  as  was  found  in  the  water  originally.  Hut 
if  a  little  is  iost  through  excessive  heating  the  loss  can  be 
ascertained  and  due  correction  made. 

A-  regards  alkaline  nitrates,  provision  is  made  in  the 
proce--  for  ascertaining  and  correcting  for  loss  of  oxygen 
by  reduction  of  nitrates,  but  1  may  mention  that  it  is 
seldom  of  any  great  importance  and  has  never  exceeded,  in 
ordinary  drinking  waters,  the  equivalent  of  0  07  grain  per 
gallon.  The  presence  of  nitrates  assists  the  burning  of  the 
organic  matter  very  materially,  and  in  the  ease  of  v,  rj 
foul  waters,  such  a-  sewage  effluents  or  seriously  polluted 
water-,  which  seldom  contain  any,  I  find  it  advisable  to  add 
a  drop  or  two  of  solution  of  potassium  nitrate  before  the 
final  evaporation.  With  regard  to  uncombined  silica,  I 
have  never  found  it  present,  and  if  it  should  be  I  do  not 
think  the  heat  required  to  burn  off  the  organic  matter  is 
siitlicicntly  great  to  cause  it  to  decompose  the  sodium 
carbonate. 

As  there  was  a  possibility  of  the  sodium  carbonate 
retaining  some  of  its  combined  water  after  heating  for  an 
hour  at  150   ('..  I    placed   0'5  gnu.  in   a  platinum  basin, 

moistened  it  with  water,  dried  it  on  a  water-hath,  and 
subsequently  heated  It  for  an  hour  in  an  air-bath  at  150  I'. 
Alter  cooling,  the  dish  and  contents  were  weighed.  The 
sodium  carbonate  was  then  fused  and  the  weight  again  taken 
after  cooling,  but  no  loss  was  observed.  This  experiment 
was  repeated  with  the  same  result. 

Until  quite  recently  it  was  my  custom,  after  weighing  the 
ignited  residue,  to  moisten  it  and  dly  ,  first  on  water-bath  and 
then  for  an  hour  at  150  <  '•  anil  again  weigh,  but  a-  no 
difference  in  weight  was  ever  noted  1  abandoned  the  practice 
as  unnecessary.    The   following  experiments   with   known 

weights    of  various   soluble    organic    compounds   show    the 

accuracy  of  the  process.  The  dried  Bubstance  (with  'be 
exception  of  the  albumen),  wa-  dissolved,  together  with 
0  i  :iin  of  sodium  carbonate,  in  a  litre  of  dis'illed  water 
perfectly  free  from  organic  matter,  and  the  process  carried 
out  a-  described,  a  little  potassium  nitrate  having  been 
added  in  each  case  before  the  final  evaporation.  Thi' 
experiment  with  albumen  was  made  as  follows: — a  small 
quantity  (about  0*1  grm.)  of  finely-powdered  albumen  was 
digested  on  a  water-bath  with  1  grm.  of  dried  sodium 
carbonate  in  10  cc.  pure  distilled  water,  with  frequent 
-haking.  for  an  hour.     After  filtering  through  asbestos  the 

bulk   wa-    made    up    to    'JO    CO.      One   half  of  this    solution 

was  evaporated  to  dryness  on  a  water-hath,  heated  for  an 
hour  at  150  C,  and  the  loss  on  ignition  ascertained.     After 

1  I  lie  for  led  net  loll    ot'    llittltte    ple-ellt    tllC   l"S-  amounted 

ii  ii  ol  grm.  The  other  half  wa-  made  up  to  a  litre  with 
pure  distilled  water  and  submitted  to  the  process  in 
detail. 


I'. Hie  SUu'lir.  . 

sntnir 
asporagin. . . 

Uric  acid  . .. 

albumen  . . . 


Taken. 

Found. 

loan. 
O'OS 

Qnn. 

0-02 

0-02  .'. 

o-oi 

a. hi.-, 

o-oi 

o-oioi 

o-oi 

II'OIIH 
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The  following  table  gives  some  results  obtained  by  this 
process  with  the  East  London  Waterworks  Company's 
water,  which  was  drawn  from  the  main  at  my  laboratory  in 
the  ollices  of  the  Board  of  Works  for  the  Poplar  District. 

Tablk  I. 
Organic  Matter  in  "East  London"  Water. 
Grains  per  Gallon. 


Date 


Fixed. 


Volatile         Total  in 
Volatile.  +  One 

Fixed.       Operation. 


0-815 

l)'2SO 

0-595 

0-637 

2(1  May  1S90 

0-322 

0-210 

0-538 

0'  155 

27 May  IS90 

0-469 

0-280 

0-749 

0-595 

0*829 

U'175 

0-504 

0-  174 

10  November  1800 

0-330 

0-350 

0-680 

0-516 

W  November  1890 

0-294 

11-215 

0-539 

0-567 

10  January  1891.. 

ii-.',71 

0-420 

0-991 

1-078 

12  February  1891 

0'484 

o-5i:o 

0-994 

IT  February  1891 

ii-  i;i 

0-350 

0-781 

19  February  1891 

ir  134 

0-350 

0-781 

0-840 

21  February  L891 

o-soo 

0-280 

0-840 

0-8    ' 

The  first  column  gives  the  non-volatile,  the  second  the 
volatile,  the  third  the  sum  of  the  two  preceding,  and  the 
fourth  the  total  organic  matter  obtained  in  one  operation. 
These  results  show  that  volatile  organic  matter  is  present  in 
considerable  quantity  in  the  "  East  London"  water,  exceeding 
that  of  the  fixed  in  every  case,  as  the  figures  represent  not 
more  than  two-thirds  of  the  total  present.  A  comparison  of 
the  figures  in  the  third  and  fourth  columns  affords  a  fair 
test  of  the  accuracy  of  the  process,  and  it  will  lie  seen  that 
with  two  exceptions  they  agree  fairly  well  with  each  other. 
In  the  next  table  I  give  the  total  organic  matter,  together 
with  the  free  and  albuminoid  ammonia  and  oxygen  required 
(Tidy's  method)  in  a  variety  of  waters  of  different  degrees 
of  purity. 

Table  II. 

Grains  per  Gallon. 


Source  of  Sample. 

Total 
Organic 

Mattel'  in 

Free 
XH3 

albumi- 
noid, 
NHa 

1  ixygen 
required. 

Solution. 

Hoddesdon  Water  Work? 

0-350 

0-0014 

0-0007 

0-0476 

chalk  wells 

River  Beane,  tributary  of 

0-252 

0-0014 

0*0021 

0-0070 

the  Lea. 

Source  of  the  River  Lea. 

0-511 

0-0007 

0-0042 

0-0400 

Source  of  the  New  River 

0-693 

ll '0021 

0'0035 

0*0560 

Intake  of  New  River  Co. 

o-4H 

0-0014 

0-0035 

0*0268 

Hertford. 

Intake  of    East    Loudon. 

0-483 

o- 01  I5ij 

0-0056 

0*0344 

Wa;er    Co.,     Ponders 

End. 

Well  (shallow)  at  East 

1-200 

0' 1)030 

11-011711 

0*0770 

Hani. 

Well  (shallow)   at  Little 

2-860 

0-II02S 

0'H1S2 

H-07O0 

Ilford. 

V,  ell  (shallow)  at  Shaftes- 

3-0S0 

0-0070 

0-0224 

0*3860 

bury. 

Effluent,        Tottenham 

i3-i;oo 

4-41011 

0-5(500 

1*8600 

Sewaire  \\  orks. 

Effluent,         Tottenham 

3(1-100 

6-7200 

0*6300 

.'i'IK',1111 

Srwa'.-e  Works. 

Effluent,         Tottenham 

24- DUO 

5'Slno 

0-5600 

2'.",I!IM 

Sewage  w  orks. 

Effluent,  Levton  Sewage 

o-COII 

1 'llolill 

u-1750 

Works. 

Effluent,  Leyton  Sewage 

4-O0O 

0-351  III 

n-14011 

\\  orks. 

Effluent,  Levton  Sewage 

7-700 

0-84O0 

0"2450 

Works. 

The  two  first  are  exceptionally  pure,  although  one  is 
river  water,  the  next  two  natural  spring  water,  the  two 
following,  river  water  as  taken  by  the  water  companies  for 
public  supply,  the  next  three,  well  waters  undoubtedly 
polluted,  and  the  others  clarified  sewage  waters. 

From  these  results  it  appears  that  there  is  no  definite 
relation  between  the  oxygen  required  or  the  albuminoid 
ammonia  and  the  total  organic  matter  in  solution.  The 
samples  from  the  source  of  the  Lea  and  of  the  New  River 
were  taken  on  the  14th  and  15th  April  I  Si*  1  respectively, 
and  those  from  the  intakes  of  the  New  Eiver  Water  Com- 
pany and  the  East  London  Water  Company  on  the 
21st  April,  the  weather  for  some  time  previous  having  been 
fine  and  dry,  therefore  they  are  fairly  comparable.  The  results 
obtained  by  this  process  on  these  samples  establish  the 
interesting  fact  that  the  water  rising  in  the  springs  in 
Leagrave  Marshes,  Bedfordshire,  contains  more  organic 
matter  in  solution  than  the  water  in  the  River  Lea  at 
l'omler's  End  after  travelling  about  35  miles,  and  also 
that  the  water  of  the  Chadwell  Spring  (which  is  the  source 
of  the  Xew  River)  contains  considerably  more  organic 
matter  in  solution  than  that  of  the  River  I.ea  at  the  point 
where  the  Xew  River  Water  Company  draws  its  supply, 
and  more  than  the  water  from  the  source  of  the  Lee.  In 
'fable  No.  3  I  give  the  results  obtained  with  some  of  the 
London  water  companies'  water  as  supplied  to  the  public 
during  six  consecutive  months.  The  simples,  which  were 
all  drawn  direct  from  the  mains,  were  taken  at  the  following 
places  : — 

East  London,  at  my  laboratory,  117,  Poplar  High  Street  ; 
Xew  River,  hydrant  in  Gower  Street;  Wesl  Middlesex, 
Portland  Road  cab  rank  :  Kent,  Police  Station,  Blackheath 

Load. 

Tablk  III. 

Organii    Matter  in  London  \V  sunt. 

Grains  per  Gallon, 


1891. 
East  Loudon,  1.2th  March 

Xew  River,  halt  March; 

West  Middlesex,  24th  March.. 

Kent, 2nd  March 

Last  London.  4th  April 

Xew  River,  9th  April  

Wesl  Middlesex,  9th  April 

Kent,  2nd  April 

Last  London.  5th  May 

New  River,  sth  May 

West  Middlesex,  sth  May 

Kent,  sth  May 

East  London,  19th  June 

New  River,  13th  June 

West  Middlesex,  13th  June  ... 
Kent,  1st  June 

Last  London,  7th  July 

New  River,  17th  July 

West  Middlesex,  17th  July  ... 
Kent,  1st  July 

Last  London,  14th  August 

Xew  River,  Sth  August 

West  Middlesex,  sth  August  .. 
Kent,  1st  August  


1  ixed. 

Volatile. 

Total. 

0*294 

ii'ii? 

0-392 

0-252 

0*14 

0*350 

0*322 

0*28 

0*700 

0*308 

0*07 

0-336 

0*420 

0*140 

0-560 

(1-42(1 

0*315 

0*681 

0-392 

0-280 

0*756 

0*280 

(l'2« 

ii-  (83 

0-322 

0-210 

II'  I;..", 

0-175 

(I-2SH 

II'  loi; 

ir  tin 

0*140 

0*483 

0-273 

0*140 

0*SSO 

o'is; 

0-245 

0*528 

0-301 

0-350 

0*567 

0-4C2 

0-280 

0-777 

0-553 

11-210 

0-616 

0-399 

0'21tl 

0-462 

11-231 

0-210 

0*455 

0-330 

0-210 

0*469 

0-266 

0-455 

0-G72 

0-266 

0-210 

0-476 

0-322 

11-175 

0-462 

0-357 

0-140 

ir  Is:; 

0-238 

ire:;:, 

ii-JST 

I 
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rhe  liitrli  figures  obtained  from  the  Kent  Company's 
watei  are  \m\  remarkable,  as  the  organic  carbon  results 
published  monthly  by  Frankland  are  always  very  much 
lower  from  this  company's  water  than  any  of  the  ol 
With  this  exception,  these  results  (taking  the  last  column 
for  comparison)  classify  the  four  waters  eery  much  as  they 
been  hitherto  by  the  ordinary  proc — -  ol  analysis; 
thai  i-  i"  say,  the  "  New  River"  and  "  East  London  "  are 
similar  in  quality,  the  form  inally  the  better,  while 

the  "West  Middlesex"  is  (except  in  July)  always  the 
worst,  'in  the  other  hand,  tin-  "Kent,"  instead  of  con- 
taining very  much  less  organic  matter  than  the  others,  a^ 
we   have   been  led  ti  contained  more   than   the 

■■  i,-i  London "  and  "  New  River"  in  June,  and  in  Jul* 
more  than  ■■■•  '-• 

ionally,   the  monthly    n  poi  I    of    Mi  set  s.  Cn 
Odling,  and  Tidy  on  the  water  supplied  by  most   od  the 
London  water  companies  contains  an  estimate  of  the  organic 
mattei  present,  which  appears  to  be  obtained  by  multiplying 
the  organic   carbon   found  bj    8*5.     For  the   purpose  of 

comparis I    have   taken   the   organic  carbon   given  by 

Frankland  in  his  official  reports  to  the  Local  Government 
Board,  multiplied  it  by  2*5,  aud  placed  the  results  by  the 
of  the  fixed  organic  matter  obtained  by  mj  process  in 
some  of  the  London  companies' watei  (before  referred  to) 
for  the  corresponding  months. 


Prankland  Fixed  I 

Organic  C.x  -J-;.  Matt' 


Bast  Lond March  — 

V  n  ftivi  r,  March 

West  Uiddlesex,  M 

March 


mdon,  Vi'iil  — 

H t,  April 

Wosl  Middlesex,  April 
Kent    Iprll  


i        i     don,  Mav  — 

V  w  River,  May 

\v.  i  Middli  •  i,  Ha]  - 
Kent,  Has 


idon,  June  . . . 

]         !:•' 

" 

Kent,  June  


July 

\.  m   U;    ■  r,  .Inly 

Wait  Middh  ta   July 

Kent.  July 


I         I  august  

N.  «  River,  lugus! 

w   -i  Hlddli     ■    luguat. 
K'-iit,  August 


0*318 
0-332 

0*128 

"■Jin 

0'210 
0-101 

"■"77 


0"287 

o-soi 

ii- 102 

D 
0-828 


0-804 

0-098 

0-252 

0-262 

0-822 

0-057 

"■..  is 

0*248 

0-420 

"•117 

Di 

0-388, 

0-280 

"•■in 

"117 

017:. 

0-248 

"•  ISO 

experiments  I  have  recorded  indicate  that  the  volatile 
organic  mutter  in  water  possesses  somewhat  of  an  acid 
nature-,  and  in  order  to  ascertain  whether  or  not  the 
presence  of  sulphurous  acid  during  the  evaporation  caused 
any  loss  of  organic  matter,  I  distilled  a  litre  of  Kast  London 
water,  to  which  20  ec.  of  a  saturated  solution  of  sulphur 
de  had  been  added,  in  a  glass  retort  When  the  water 
was  reduced  to  about  i1.'*  cc.  it  was  transferred  to  a  platinum 
basin  and  evaporated  to  dryness  on  a  water-bath,  taken  op  in 
a  little  water  and  filtered  through  an  asbestos  plug  into  ■ 
platinum  <  1  i - 1 1 .  Half  a  gramme  of  sodium  carbonate  "as 
then  dissolved  in  the  water,  the  process  continued,  and  the 
loss  on  ignition  ascertained  as  in  the  ordinary  method 
ahead*  described.  In  this  way  three  experiments  gave  0*28, 
0*28  and  0-42  grain  per  gallon  respectively  against  0*815, 
0*322,  and  0*469,  obtained  by  evaporating  without  acid. 
It  therefore  appears  thai  the  pies,  nee  of  sulphurous  acid 
during  the  evaporation  causes  a  slight  loss  of  the  non-volatile 
organic  matter. 

By  npeateil  distillation  with  sodium  carbonate  further 
traces  of  volatile  organic  matter  are  obtained  until  after 
the  third  or  fourth  repeat  the  distillate  contains  no 
more.  The  quantity  obtained  in  the  process  described 
represents,  in  ordinary  drinking  waters,  about  two-thirds  of 
the  total  quantity  present  By  largely  increasing  the 
quantity  of  sodium  carbonate  less  organic  matter  is  contained 
in  the  distillate,  but  distilled  water  absolutely  free 
organic  matter  on  the  lirst  distillation  can  onrj  be  obtained 
by  frequently  agitating  the  water  with  l  per  cent,  of  calcium 
or  barium  hydrate  and  distilling  after  complete  subsidence 
and  separation  of  the  precipitate. 

During  the  la-t  few  wars  a  large  trade  has  sprung  up  in 
aerated  wati  re  prepared  with  distilled  water,  the  manufac- 
turers claiming,  amongsl  otbei  advantages,  perfect  purity 
and  complete  absence  of  organic  matter,  it  i-  evident 
from  the  results  laid  before  you  that,  unless  special  precau- 
tions are  taken  in  it-  preparati ill  distilled  water  must 

contain  more  or  le~s  organic   matter  in  solution.    Samples 

of  aerated   distilled  water  from  two  of    the  largest  man 

tnrers  gave  the  following  quantities  of  organic  mutter  :  — 


It  will  be  -.en  1 1  eg  in  a  f,.„-  ,  Ms, ... 

agree  fairlj  well,  in  mails  .  vi  rj  instance  the  "  fixed 
mattet  "  is  the  higher,  the  greatest  difference  being  in  the 
K.  hi  wii.  i  results. 

In  I  rankland's  and  all  othci  similar  combustion  processes 
the  water  is   evaporated   in  the  presence  of  an  acid.    The 


• 


■ 


"■  i-:; 
0*434 


i.rs.  per  Gal. 
0*378 


An  attempt  was  made  to  substitute  barium  hydrate  for 
sodium  carbonate  in  the  process,  so  that  nothing  should  be 
present  in  the  residue  but  the  alkaline  sails  and  organic 
mate  >l    in   the   water  under  examination.     I  In 

method  failed,  but  the  results  obtained  were  so  very  interest- 
ill'.'  that  I  canUOl    Omit    to  mention  them.      The  experiments 

were  made  as  follows  :    -1*1  grms.  of  barium   hydrate  Mas 

added  to   1,100  ee.  of  Kast   Loudon    water,  well  agitated,  and 

after  subsidence  1  litre  Byphoned  off  into  the  still  ami 
evaporated  to  a  small  bulk.  The  water  and  washings  of  the 
still  were  then  transferred  to  a  platinum  basin  and  evaporated 
i,.  dryness  on  a  water-bath,  taken  up  in  a  little  water  and 
filtered  through  an  asbestos  plug  into  a  platinum  basin. 
Dilute  sulphuric-  acid  was  thru  added  in  very  Blight  exc 
then  an  excess  of  barium  carbonate,  and  tin-  wni 

rated  to  "  small    hulk  on  a  water-hath.      It  was   then  filtered 

through  asbestos,  evaporated,  dried,  and  the-  loss  on  ignition 
:i-i-i  named  as  before  described. 

I  »..  experiments  umi  ■-  0'  1 7 ."•  and  0-  119  grain  per  gallon 
organic  matter  against  0'  785  obtained  with  sodium  carl ate. 

The    distillates    were-    Healed    with   0*5  1:1111.  sodium    ear 

l.onate  and  gave  only  0*035  grain  organic  matter  per  gallon 
iii  each  'as.-. 

These  results  indicate  very  clearly  that  tin-  organic  matter 
present  had  formed  an  insoluble  compound  «  ith  the  bar}  la, 
aud  was   separated   in   the    precipitate.     In  order  to   settle 

this  i„-\ 1  a  doubt  a  litre  of  tin   Iiast  London  water  giving 

n-.'ii;  grain  total  organic  matter  per  gallon  was  treated  with 
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a  gramme  of  barium  hydrate,  well  shaken  and,  after  sub- 
sidence, the  clear  liquid  syphoned  off.  The  precipitate 
with  the  remaining  liquid,  measuring  about  10  cc,  was 
then  made  slightly  acid  with  dilute  sulphuric  acid  and 
filtered  through  asbestos  iuto  a  platinum  dish.  To  the 
filtrate  0-5  grm.  of  sodium  carbonate  was  then  added, 
and  when  dissolved  evaporated  to  dryness,  taken  up  in  a 
little  water,  filtered,  again  evaporated,  &c,  and  the  loss 
on  ignition  ascertained. 

The  result  gave  0"56  grain  of  organic  matter  per  gallon, 
or  precisely  the  same  as  was  found  in  the  water  by  the 
sodium  carbonate  process.  This  experiment  was  repeated 
on  another  sample  of  water  with  a  similar  result.  It  is 
therefore  very  evident  that  the  organic  matter  was  pre- 
cipitated by  the  barium  hydrate,  and  1  have  good  reason 
to  believe  that  the  same  result  is  obtained  by  substituting 
calcium  hydrate  for  barium  hydrate,  although  I  lind  a 
much  larger  quantity  is  required. 

The  process  gives  only  the  quantity  of  organic  matter, 
and  although  it  does  not  afford  any  direct  evidence  of  the 
quality  of  the  organic  matter  in  water  still,  when  there  is 
B  targe  quantity  present,  the  odour  given  on  heating  enables 
a  fair  opinion  to  be  formed  as  to  whether  it  is  of  animal  or 
vegetable  origin.  Where  only  small  quantities  are  present 
I  lind  it  quite  impossible  to  decide  as  to  its  origin  by  the 
odour  given  on  heating  the  residue.  I  need  hardly  say  that 
in  case  of  doubt  Wanklyn's  ammonia  process  is  capable  of 
giving  the  required  information. 


Discission-. 

Mr.  David  Howard  remarked  that  he  had  the  mis- 
fortune to  live  on  the  lower  part  of  what  was,  by  courtesy, 
called  the  Kiver  Lea.  He  could  not  but  regard  that  title  as 
a  misnomer,  for  the  stream  was  really  a  prolongation 
upwards  of  the  London  sewers.  His  experience  of  the 
stream  in  question  had  caused  him  to  have  grave  doubts 
whether  the  evaporation  of  water  in  a  dish  by  ordinary 
methods  could  be  depended  on  for  the  estimation  of  the 
impurities  contained  in  it  ;  for  he  had  found  that,  when  the 
so-called  water  of  the  Kiver  Lea  was  distilled  in  his  works, 
the  resulting  product  was  certainly  not  what  one  would 
expect  a  distilled  water  to  be.  One  valuable  result  of  the 
reading  of  the  paper  would  be  its  tendency  to  dispel  the 
common  assumption  that  any  water  which  had  been 
volatilised  was  necessarily  pure  distilled  water — an  assump- 
tion which  often  led  to  serious  errors  in  analytical  work. 

Dr.  Thos.  Stevenson  complimented  the  author  on  his 
excellent  attempt  to  determine  a  very  important  question  in 
the  analysis  of  waters.  He  felt  considerable  diffidence  in 
attempting  to  criticise  the  paper,  because  Mr.  Young's 
work  was  practically  a  new  departure  in  the  treatment  ot 
the  subject,  and  one  would  like  the  experiments  to  be 
extended  over  a  larger  number,  and  a  greater  variety  of 
waters,  before  coming  to  any  definite  conclusion  respecting 
the  process.  One  point  struck  him  as  singular,  namely, 
the  comparison  between  the  deep-well  water  supplied  by 
the  Kent  Company,  and  the  analyses  of  the  waters  from 
the  Thames-supplied  companies.  Taking  the  first  analysis 
given  in  Table  3,  it  seemed  to  him  strange  that  the  pro- 
portion of  volatile  organic  matter  in  the  East  London  water 
should  he  0' 7,  while  that  of  the  Xew  Kiver  water  was  0'  14, 
notwithstanding  that  the  New  Kiver  intake  was  partly  from 
deep-well  water,  and  parti)'  from  the  same  river  that 
supplied  the  East  London  Company  ;  while  at  about  the 
same  date  the  amount  of  volatile  matter  in  the  Kent  water 
was  precisely  the  same  as  that  in  the  East  London.  This 
seemed  to  him  to  be  a  very  striking  fact.  He  had  not 
himself  often  analysed  the  East  London  water  ;  but  taking 
the  river-supplied  water  of  London,  and  comparing  with  it 
that  supplied  by  the  Kent  Company,  one  usually  found  by  all 
the  ordinary  tests  that  the  Kent  <  lompany's  water  was  clear, 
destitute  of  colour,  and  contained  less  organic  nitrogen  than 
the  Southwark  and  Vauxhall  or  the  Lambeth  Company's 
water.  This  general  characteristic  had  been  confirmed  by 
the   experiments :  and  there   could   be  no   doubt    that    the 


waters  ordinarily  supplied  by  those  two  companies  were 
more  coloured,  because  they  received  more  organic  matter 
than  did  the  water  of  the  Kent  Company.  This  fact 
forced  him  to  take  one  of  two  alternative  views.  Either 
rivers  were  capable  of  getting  rid  of  organic  matter  to  a 
greater  extent  than  the  water  from  the  deep  beds  that 
supplied  the  Kent  Company,  or  there  was  some  defect  in  the 
method  adopted  by  Mr.  Young.  It  was  obvious  that  the 
method  laid  before  them  by  the  author  was  a  very 
promising  one  ;  and  he  did  not  wish  his  remarks  to  be 
taken  as  depreciatory  of  Mr.  Young's  work.  With  regard 
to  the  distilled  water  professed  to  !>••  supplied  hv  certain 
aerated  water  companies,  he  could  not  claim  to  have  much 
personal  experience  of  the  matter  ;  but  he  had  heard  from 
those  who  had  such  experience  that,  when  distilled  water 
was  used  for  the  manufacture  of  aerated  waters,  it  was 
necessary  to  filter  it  through  animal  charcoal.  It  was 
well  known  that  distilled  water,  notwithstanding  the  utmost 
I  care  in  its  production,  usually  possessed  a  distinctly 
unpleasant  flavour,  and  as  it  was  necessary  to  filter  it 
!  through  animal  charcoal,  that  was  probably  the  source  of 
j  the  large  percentage  of  organic  matter — exceeding  the 
amount  usually  found  in  the  ordinary  water  supplied  to 
London — which  Mr.  Young  had  determined.  It  was  within 
his  knowledge  that  in  some  aerated  waters  produced  from 
distilled  water,  phosphates  had  been  found,  a  fact  which 
confirmed  what  he  had  said  with  respect  to  the  use  of 
animal  charcoal. 


Mr.  William  Thorp  heartily  welcomed  this  attempt  to 
Strike  out  a  new  method  of  water  analysis.  In  such  cases 
the  common  difficulty  was  that  too  much  attention  was 
given  to  particular  figures,  and  too  little  to  a  broad  view  of 
the  case.  He  regarded  the  analysis  of  water  as  analogous 
to  the  examination  of  a  patient  by  a  physician,  when  all  the 
symptoms  and  factors  had  to  be  taken  into  account,  though 
any  isolated  facts  or  figures  might  he  of  very  little  account 
in  themselves.  This  added  to  the  difficulty  of  following 
any  proposed  new  method,  and  forced  one  to  speak  of  such 
methods,  in  the  first  instance,  with  great  reserve.  At  first 
sight,  it  certainly  appeared  to  him  to  he  a  somewhat 
retrograde  step  to  attempt  to  determine  the  organic  matter 
by  ignition,  as  so  much  depended  in  that  ease  on  the  heat 
and  the  general  conditions  of  the;  process.  Atone  time  it 
seemed  to  have  been  thought  that  organic  matter  could  be 
absolutely  annihilated  by  ignition.  But  it  was  obvious  that 
all  that  could  happen  was  a  decomposition  of  the 
constituents,  the  matter  itself  remaining  always  in  actual 
ponderable  existence  in  some  form  or  other.  lie  was 
surprised  to  see  such  great  variation  in  the  results  obtained 
from  the  Kent  Company's  water.  When  he  was  concerned 
in  water  analysis,  the  Kent  Company's  water  was  considered 
almost  as  a  sort  of  datum  line  upon  which  to  base  the 
comparison  of  other  waters,  lint  in  the  tables  before  the 
meetiug,  that  water  appeared  to  vary  considerably.  In 
March  the  total  amount  of  organic  matter  was  said  to  be 
0P336  ;  in  June,  when  one  would  hardly  expect  it  to  he  much 
worse,  it  was  given  as  0-616;  and  in  July.  0"672,  or  twice 
what  it  was  in  March.  But  the  point  which  most  puzzled 
him  was  that  the  ratio  between  the  fixed  and  volatile  matter 
varied  so  extremely.  Keferring  to  Table  3,  it  would  he 
seen  that  in  March  the  fixed  matter  was  more  than  four 
times  as  much  as  the  volatile  matter  :  but  in  April  the  two 
were  nearly  equal,  the  volatile  matter  being  0-245  and  the 
fixed  matter  0*280.  In  May  the  quantity  of  fixed  matter 
was  twice  that  of  the  volatile,  and  in  June  two  and  a  half 
times  as  much,  but  in  July  the  proportions  were  reversed, 
the  volatile  matter  being  estimated  at  0-455  and  the  fixed 
matter  at  only  0-266.  On  the  other  hand,  iu  August  the 
fixed  matter  was  stated  as  being  seven  times  as  great  as  the 
volatile  matter.  Of  course  he  had  no  evidence  whatever 
against  these  figures,  but  it  seemed  to  him  unlikely  that 
water  drawn  from  deep  wells  in  the  chalk — which  would 
have  a  sort  of  integrating  action  tending  to  cause  the  water 
to  be  of  an  uniform  composition— would  he  affected  to  any 
great  extent  by  mere  surface  variations,  such  as  rain  or 
sunshine,  heat  and  cold.  It  seemed  highly  improbable  that 
not  only  the  quantity  but  the  nature  of  the  organic  matter 
should  vary  to  such  an  extent.     Perhaps  the  author  could 
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offer  some  explanation  of  these  points.  He  took  it  that  the 
actual  condition  of  the  organic  matter  in  any  water  was  at 
all  timet!  extremely  complex,  and  every  process  of  water 
analysis  ha  thai  difficulty.    Therefore  any  attempt 

t  figures  directly  representing  the  quantity  of  organic 
matter   must    be  received   with   very   great    reserve.     The 

nana]  method  of  pr eding  was  either  to  determine  the 

amount  by  ignition,  01  bj  estimating  -"me  of  the  individual 
constituents  such  as  the  carbon  or  the  nitrogen  present. 
The  total  amount  of  tl rganic  matter  itself  was  never 

mined,      -  mi  thod  wen-  employed,   it  was 

assumed  that  the  total  organic  matter  would  vary  in  pro- 
portion  to  the  loss  on  ignition.  If  the  other,  thai  it  would 
vary  in  proportion  to  the  carbon  01  nitrogen.  In  nocase  did 
he  think  actual  Bgores  representing  total  organic  matter  could 
he  obtained  :  and  beside  all  this  then-  was  the  question  of  its 
nature.     I  to  him,  therefore,  thai   it  was  the  duty 

of  the  water  analyst  to  give  &  <       inside)  ition  to  all  the 

facts    "t    the    case,  and    then    report  whether   the  water  was 

A  or  had,  thus  fulfilling  tl onditions  he  had  started 

with  of  the  examination  of  the  patient  by  the  physician. 
He  had  been  greatly  interested  by  the  paper,  and  feared 
that  in  criticising  it  with  imperfect  knowledge,  he  might 
perhaps  have  unwittingly  d the  author  an  injustice. 

M  viuit  Finn  i  b  hardly  fell  justified  in  taking  part  in  the 

di-,  ;  i   ;i-  the   diver   lea   had  lie.-n  unfavourably 

I     to  by     Mr.     Howard,    he    might    he    pardoned    for 

reminding  that  gentleman  that    the  condition  "i   the  River 

I.,  a  near  his  works  in  no  way  affected  the  character  of  the 

water  -apply  of  London. 

Mr.  David  Howard  remarked  that  he  did  not  intend  to 

imply  that  it  did. 

Major  Plowrr,  continuing,  -aid  that  many  p  ropli 
ton. I  of  using  tl xpression  "the  filthy  River  Lea."     The 

had  conditi 'I    that    river,  however,  in    its  lower  reaches, 

was  due  to  the  storm-water  outlets  of  the  Metropolitan 
sewers  at  <  Ud  Ford,  from  which  sewage  poured  forth  to  the 
extent  of  million-  of  gallons  daily.  With  regard  to  the 
sample-  which  Mr.  Young  had  analysed,  it  might  he 
interesting  to  record  the  fact  that  he  (Major  flower)  had 
taken  those  samples  himself,  with  the  intention  of  putting 
them    m    In-   evidence   before    the   Select    Committee    en 

I l,, 11  Water  a-  to  the  condition  of  the  River  Lea.     lie 

could  not  hut    think  that  the  opinion    which  Mr.  Young  had 
n   would   he  a  Sufficient  answer    to  ll ■  people  who  -aid 

that  the  River  Lea  authorities  Bold  nothing  hut  dilute 
sewage  to  the  London  Water  <  lompanies. 

Mi.  David  How  .vim  hoped  that  h,-  had  not  conveyed 
tl,,-  idea  that  the  Rivei  Lea  which  he  knew  was  the  River 
Lea  that  tl  I  London  had  to  drink.    Unfortunately 

for   him,   tli,    people    of    London   drank    up   the    Rivet    Lea 

Li  in  ,l  hi-  works, 

Mi  w.i.  Young,  in  reply,  said  that  with  respect  to 
Dr.  Stevenson's  wish  that  then-  had  been  a  greatei  number 
of  samples,  extending  ovei   a   i  odof  time  ami  a 

larger  variety  of  waters,  it  seemed  to  him  that  he  had  given 

sufficient   evidei to  enable  those   who   read   the   paper 

'ally    to   I,  I  the    pi..',  --.     They  had 

them  the  result  of  -i\  months'  investigation  into  the 
water-  1 1 < ,11,  foui  representative  oompanies  supplying 
Loudon.  In  anothei  table  they  had  a  number  of  samples 
of  various  qualities  From  a  ver)  pure  water  dowi  to 
absolute  sewage.  II,  ventured  to  think,  therefore,  that 
when  Hi.  Stevenson  Bhould  have  had  time  to  read  the  paper' 
quietly,  he  would  see  that  ii  gave  illustrations  of  all  kinds 

Of    wat,l.    and      that      the     an.ily-,-    Wei,       spread     over     a 

•  uffioieutl]  lone  period,     Dr.  Stevenson  had  compared  New 

Rivei     and     East     London    water,    and     eX| ted     to     find    a 

different  the    New    Rivei   Kupplj    consisted  of  a 

wntcr  partly  drawi  ep-well  water,  and  partli  from 

liver  water,     Lut  the  l.i-i   London  suppl]  was  of  precise]] 

i  ,      ,  haiacl,  i.         I  he     I  ,,-t      London      I   ,,|ii|.ali\     hail 


supplemented  their  river  supply  by  deep-well  water,  and 
were  radidly  approaching  the  same  standard  as  the  New 
River  Company.  Dr.  Stevenson's  statement  that  distilled 
water  had  to  he  passed  over  columns  of  animal  charcoal 
before  being  used  for  the  manufacture  of  aerated  watt  re 
was  quite  correct.  Distilled  water,  a-  commonly  prepared, 
had  a  very  unpleasant  taste,  and  gradually  became 
"ropey."  It  was  for  this  reason  that  it  had  to  he  filtered 
through  animal  charcoal.  Hut  that  would  not  account  for 
the  organic  matter  contained  in  such  writers;  for,  if  the 
animal  charcoal  were  properly  prepared — and  he  believed 
that  great  care  was  exercised  in  preparing  it — it  would  not 
be  capable  of  adding  any  organic  matter  to  the  water 
filtered  through  it.  It  would,  however,  undoubtedly  add 
phosphate,  as  Dr.  Stevenson  had  said.  Mr.  Thorp  seemed 
to  be  under  an  impression  thai  the  process  which  he 
(Mr.  Young)  had  brought  before  the  meeting  was  a 
rechauffe1  oi  the  old  "  Loss  on  ignition "  process.  But 
when  Mr.  Thorp  had  further  studied  the  matter,  he  would 
find  that  it  was  quite  a  different  thine  from  the  old  process 
that  used  to  be  relied  upon.  All  the  objections  to  that 
process  were  absent  from  the  pro,,-,  which  he  had  brought 

before  them,    tine  was  compelled  to  estimate  tl rganic 

matter  by  1"--  on  ignition,  for  really  there  was  no  other 
satisfactory  way  of  doing  it,  unless  one  determined  the 
quantity  of  carbon  present,  and  guessed  at  the  quantity  of 
organic  matter  from  the  carbon;  hut,  as  he  had  said. 
present  process  was  free  from  the  faults  hitherto  connected 
with  that  method  of  working.  With  regard  to  the  variation 
in  the  quantity  of  organic  matter  in  the  Kent  water,  he 
might  say  that  he  had  not  only  ascertained  the  actual  weight 
of  the  organic  matter,  but  that  the  colour  of  the  residue  and 
the  degree  of  charring  was  also  an  indication  of  the  quantity 
of   organic  matter  present.     In  every  case   in   which   the 

weight    Of    the  organic    matter    was    low,    the    residue    was 

ii.n 1 1 \    colourless  and  darkened  little  on  heating  and  vice 

:    BO  that  the  figures   given  might  he  -aid  to  have  hen 

confirmed  by  observation  of  the  colour  during  the  experi- 
ments, lie  might  mention  al-o  that  the  whole  of  the 
experiment-  made  on  London  water-  had  heen  given.  .Not 
urn    had    heen  omitted.      With  regard  to  the  Kent  writer,  the 

organic  matter  present  therein  was  evidently  of  a  verj 
peculiar  nature,  for  he  had  noticed  in  compariug  the  results 
obtained  bj  Dr.  Bernayswith  those  got  by  Dr.  Frankland, 

that  the  former  sometimes  showed  twice  as  much  as   the 

latter.      It    -fiiiicd    to  him   that  t  he  on  ly  e  \  phi  i  la  t  ion  of  t  h  is 

remarkable  difference  was  to  1,,- found  in  the  fact  that,  as 

shown  in  hi-  tables,  the  organic  matter  in  the  Kent  water 
varied  very  considerably.  There  wereoneor  two  objections 
to  the  process  which  members  either  had  not  observed  or 
had  not  referred  to,  and  perhaps  it  would  he  well  that  he 
should  mention  them.  Where  a  large  quantity  of  nitrate 
wa-  present  there  was,  of  course,  the  possibility  of  decom- 
position of  ih.  nitrate  w,ih  production  of  carbonate i  hut 
the  temperature  required  tor  the  process  wa-  so  extremely 
low  (below  i.d  h.at)  that  there  was  no  fear  of  the 
decomposition  of  nitrate.  lie  had  made  ex  penmen!-,  ll-ing 
know  u  weight-  of  innate  of  potash  (  largely  hi  cxee-s  of  the 
quantity  present  in  any  of  the  London  water-)  with  the 
quantity  of  carbonate  of  Boda  stated  in  tie  paper,  and  after 
allowing  lor  the  loss  of  oxygen  a-  ascertained  by  the 
method  the  difference  unaccounted  for  was  only  0*0004  grin., 

-hewing  that  the  nitrate  of  potash  wa-  not  converted  to  any 

appreciable  extent  into  carbonate,  as  might  have  been 
expected.  Then,  again,  with  regard  t..  if.'  precipitate 
formed  from  the  water  fy  the  carbonate  of  soda,  it   might 

he  suggested   that  it  contained   -nine  organic    matter,  hut  he 

bad  found  bj  experiment  that  the  loss  on  ignition  of  the 
precipitate  From  10  litres  of  water  was  only  0*004  grin.  In 
another  experiment,  where  0*286  gnn.  of  the  precipitate 

wa-    taken,    there    wa-    no    [OSS   at    all.    and    in    a   third    the 

precipitate  ft two  hire-  (trr_'7  gnu.)  lost  0*002  grm, 

That    organic    matter    might     have    1 u     suspended    in    the 

water ;  hut  it  wa-  to  he  remembered  that  the  process  «  h 
was  the  Bubjecl  of  hi-  paper  took  account  only  ,,t   organic 
mattei  in  solution. 

Mr.  William  Thorp  feared  that  Mr.  Young  had  mis- 

understood  his  remarks  about  the  Kent  water.      His  doubts 
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referred  not  so  much  to  the  quantity  of  organic  matter  found 
in  that  water  as  to  the  great  variation  of  its  character  In 
the  August  sample  there  was  seven  times  as  much  fixed 
matter  as  volatile,  whereas  in  the  previous  month — July — 
the  ratio  was  reversed,  and  there  was,  roughly,  twice  as  much 
volatile  as  fixed  organic  matter.  It  seemed  hardly  credible 
that  the  organic  matter  in  water  drawn  from  very  deep 
wells  in  the  chalk  could  vary  in  kind  to  such  an  extent  as 
that.  Then,  again,  he  had  not  referred  to  the  number  and 
character  of  the  samples,  because  Dr.  Stevenson  had  done 
so  for  him;  but  it  was  to  be  noticed  that  all  the  author's 
samples  had  been  taken  from  the  neighbourhood  of  Loudon, 
aud  he  thought  what  Dr.  Stevenson  meant  to  convey  was, 
that  it  would  be  advisable  to  extend  the  process  to  the 
waters  from  some  of  the  harder  non-ealcareous  rocks,  such 
as  those  of  the  Midland  and  Northern  counties,  and  in  this 
suggestion  he  concurred. 

Mr.   Young   remarked  that    he  quite   agreed   with   Mr. 
Thorp's  latter  observations. 


SOME  EXPERIMENTS  ON  PETROLEUM 

SOLIDIFICATION. 

I1Y    SIMI'EI.    IUIIHU.,    D.SC,     1'.  I.I. 

Lecturer  on  Chemistry  at  St.  George's  Hospital. 

It  has  long  been  known  that  the  mineral  oils  can  be  readily 
gelatinised  or  coin  cited  into  a  more  or  less  solid  mass  by 
the  incorporation  of  various  soaps  or  by  the  action  of 
certain  saponifying  substances  which  occur  naturally,  and 
of  which  the  common  soap  wort  may  be  taken  as  an 
example. 

During  the  last  few  years  several  patents  have  been  granted 
for  different  modes  of  applying  the  above  general  principles 
with  a- view  to  obtaining  a  solid  product  containing  petroleum 
which  might  be  of  some  commercial  utility.  When  sieip^ 
are  employed  for  the  gelatinisation  of  the  petroleum  a  pro- 
duct is  obtained  which  has  most  of  the  properties  of  the 
soap  added,  and  if  the  perceutage  of  soap  be  large  the 
mixture  of  soap  and  petroleum  can  be  utilised  as  a  deter- 
gent, and  many  of  the  cheaper  soaps  have  a  considerable 


quantity  of  paraffin  incorporated  with  them  in  this  way. 
It  was,  however,  with  a  view  of  ascertaining  what  was  the 
best  and  minimum  quantity  of  foreign  material  necessary  to 
bring  about  the  solidification  of  the  petroleum  that  these 
experiments  were  undertaken,  and  as  the  literature  on  this 
subject  is  very  meagre,  consisting  chiefly  of  patent  speci- 
fications of  inventors  who  for  different  reasons  have  not 
given  a  comparative  statement  of  the  properties  of  the 
different  products  described,  it  was  thought  that  a  short 
description  of  an  attempt  to  systematise  this  subject  would 
not  be  uninteresting  to  members  of  the  Society  of  Chemical 
Industry.  At  the  present  time,  to  the  best  of  my  know- 
ledge, none  of  these  products  are  on  the  market  in  large 
quantities,  but  there  is  a  good  deal  of  private  work  going 
on,  and  there  would  seem  to  be  no  doubt  that  in  a  short 
time  there  will  be  industrial  applications  of  these  products. 

1  have  grouped  for  convenience  the  more  important 
experiments  under  different  headings,  and,  while  they  do 
not  pretend  to  be  an  exhaustive  treatment  of  the  subject, 
most  of  the  proposed  methods  for  effecting  this  object  will 
be  found  to  be  included.  In  order  to  obtain  comparative 
results  of  the  different  consistencies  of  the  various  products 
and  thus  form  a  guide  for  future  work  with  those  materials 
which  give  the  most  suitable  bodies  for  the  different  pur- 
poses for  which  they  may  seem  adapted,  one  kind  of 
petroleum  has  been  used  throughout,  and  as  it  was  a  refined 
oil  used  for  illuminating  purposes,  better  products,  so  far  as 
consistency  is  concerned,  would  in  the  majority  of  cases  be 
obtained  if  a  natural  oil  containing  the  heavier  hydrocarbons 
.\n.   employed. 


A. —  Solidification  hy  means  of  Soap. 

It  is  obvious  that  various  methods  of  procedure  may  be 
adopted  both  for  making  the  soap  and  also  for  its  incor- 
poration with  the  petroleum.  After  several  trials  it  was 
found  that  the  most  satisfactory  results  were  obtained  when 
the  soap  was  actually  made  in  contact  with  the  petroleum, 
either  simply  by  the  addition  of  an  alkali  to  a  fatty  acid 
dissolved  in  the  heated  oil,  or  by  saponifying  vegetable  oils 
in  intimate  contact  with  the  petroleum.  As  already 
mentioned  the  conditions  for  the  best  incorporation  of  crude 
paraffins  a<  an  adulterant  of  soaps  is  probably  well  known, 
although  for  obvious  reasons  there  is  little  public  knowledge 
nt  these  conditions.  The  experiments  under  these  headings 
were,  however,  undertaken  with  a  different  object  in  view, 
and  as  in  only  a  few  cases  more  than  10  per  cent,  of  soap 
was  present  in  the  finished  product,  the  results  will  have 
little  interest  to  the  soap  maker.  The  chief  results  are 
embodied  in  the  following  tables  : — 


Table  I. 
Experiments  with  Fatty  Acids. 


Fatty  Acid.           Lime. 

Dry  Soda. 

Aqueous 
Soda. 

Aqueous 
Ammonia. 

Steam. 

Sodium            Sodium 
Silicate.         Aluminate. 

Litharge. 

Nitrous  Acid. 

Stearic  acid  I 

oleic  acid  ..  < 

Elaidic         1 
1 

Soap  remains 

partiiilly 

suspended  in 

liquid. 

Translucent 

solid 

granular 

mass. 

Stiff  whitish 
jelly. 

Soap  formed, 

which 

separates. 

Granular, 

opaque,  white 

linn  mass. 

Stiff  cream- 
coloured 
opaque  jelly. 

Soap  formed, 

which 

separates 

from 
petroleum. 

Firm  mass. 

opaque  atul 

white. 

Soap  formed, 
separates 
from  the 

petroleum. 

Soap  formed, 
which 

separates. 

Translu- 
cent 

white  jelly. 

Pure  white, 

pearly,  hard 

mass. 

Very  stiff. 
flexible, 

white  jelly. 

Hard  white 
translucent 

ma.ss. 

Stiff  cream- 
coloured 
jelly. 

Separation 

ef  'Traill 

soap  from 
oil. 

No  separa- 
tion <ii  solid 

elaidic  acid. 

An  experiment  was  also  tried  with  aniline,  oleic  acid,  and  petroleum  to  see  if  a  solid  product  would  be  formed,  but  gave 
a  negative  result.  In  the  above  experiments  10  per  cent,  of  fatty  acid  was  employed,  and  sufficient  base  to  neutralise  it 
subsequently  added. 
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Table  II. 
Experiments  unit  Soaps   ind  Beeswax. 


- 


Water. 


Syrup. 


Hydro- 
chlorii 


Dry  Soda. 


Ammonia. 


Sodium 
Silicate. 


Alone. 


Com  Ill- 


ill  Which  *n:i|» 

1      Hard  yellow 
icl  mass. 


epa rates 
il  and  Kolidif 


■ 


Boot 

: ..    ..-!.:.! ..1    l.,.tt..».  lli.'itiin'  in 


Boating  in 
petroleum. 


Suit  .l:irk 


Light  yellow 
sloppy  mass. 


-       Ibtht- 
brown  mass. 


separates 

..Hi  ..11  . 


Table  III. 
Experiments  witd  Oils   vm>  Fats. 


dil  01 


Silicate. 


Sodium 

Aluiniiiatc. 


T:ill"\v  . 


Colza  oil. 


{Remains  Quid 
>lk-lit  Repara- 
tion 1  ' 

C      *"' ' 

:tly  fluid 

1 


Cotton-seed  oil.../ 

(      1 
DUW )        the  soap. 

1 

'  •  I opaque  milky 

(.  liquid. 

1  :  ] 

\ 

r       Comp 

» -';:?: 


,  ion  of  oil    Fairly  hard  light 
and  of  aqueous        browi 
soap. 

soap 
which  separates 

from  I 

Forms  a  viscous 
1 1 xiii  of  semi-liquid. 

"il. 


Forms  a  fairly 
hanl  hrmvn  mass. 


80  per  rent. 
b  h  hitisfa 

■ 

i  ai  ion. 

Gives  a 

I  iast. \ 


soap  m    ■ 

Hard  Si  m 

i  mass. 


Pasty  bi 
mass. 


IS  iiquor 
containing 

instil.  &  Bp. 


Fairly  hard  ; 

■ 


-  ■    -solid 
li  mass 
like  vaseline. 

a  thick 
1  iquid. 


-       I      ,11.:.  I 

■     Til  I): 

semi -solidified 


\.,  sop&ral  ion     Highlj  \  iscous 
..i  solid  claidin.    liquid  contain- 
ing bo] 


Rosii 
■  ites  ■■!;!  separates  out 

entirely  from  nil.  entirely. 


Whit. 
separal  ing  from 

■  •il. 


g        opaque 
jelly. 


F"rui>  a  very 
hard,  firm 

inrtv^  ;    smiir 

separation. 


\.  r>  little 
saponification 
takes 

;.  s  white, 
hard,  bi 
mass. 


solid 
yellow  sloppy 

Fairly  hard  mass. 
whifc 
opaque. 


soap  formed 
from  pel  ■■- 


Krotn  the  above  tabular  statements  it  will  be  Been  that 
the  hardest  products  at  the  ordinary  U  mpi  rature  and  those 
which  are  niosl  readily  formed  ait-  obtained  (a)  bj  tin  use 
of  the  free  fatty  acids;  i'<i  by  making  tin-  soap  in  the 
Liquid.  In  the  latter,  the  glycerin  libt  rated  1>_\  the  saponifi- 
cation of  the  i'il  wa*  not  removed. and  it  i  imewhat 
modified  thi                  ■  and  consistency  <>i  the  product. 

instituting 
for  soda  and  ammonia,  and   it    is  to  note  thai 

with  certain  oil-'  the  products  obtained  are  quite  equal  in 

Table 
Kxti  rui]  \  [-  w  j  hi 


consistency  to  those  obtained  with  tin*  two  former  alkalis. 
Although  Kme  and  sti >aric  arid  gave  an  unsatisfactory 
result,  further  work  with  lime  and  the  carbonate  on  the 
other  ratti  acids  might  yield  better  products.  The  results 
obtained  with  aqueous  potash  arc  summarised  in  the  follow- 
ing tall--  |  1  v.  1.  bui  in*  experiments  have  as  yel  been 
carried  out  with  dry  potash,  although  it  will  be  noticed  thai 
very  different  results  an*  obtained  when  dry  caustic  soda  i- 
substituted  tor  the  lye. 


IV. 

oua   Potash. 


- 

1 

Seed  nil. 

Tallow.                       Suet 

Castor  Oil. 

WMi.              .roloured 

pearly                       thin 
hard  n                        jelly. 

maaa  . 

ration 
iraflln. 

,iimi                 a       Balta 
white                            ,"                            ip,                 Pirm  white 

n,k>                          ^.ir.'i-  t mu                      "'"'                          matt; 

1  liliiikT                            ,                          l.-rsilile             no  separation, 
lard.                      Ir'""  ""•                  separation. 
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The  procedure  adopted  to  obtain  these  products  varied 
somewhat  with  the  particular  experiment,  but  the  following 
is  a  general  outline  of  the  method  used  in  the  laboratory  : — 
100  cub.  cms.  (82-l  grms.)  of  commercial  paraffin  were 
heated  in  a  capaciou-  basin  on  a  water-bath.  The  fatty 
acid  or  oil  used  was  then  added  in  proportions  varying  from 
5  to  10  per  cent.  In  the  case  of  suet,  20  per  cent,  was 
necessary  to  obtain  the  best  results.  When  the  mixture 
was  at  a  temperature  of  about  80°  C,  it  was  thoroughly 
agitated  by  means  of  a  wheel  egg  whisk,  and  then  From 
1  to  2  gnus,  of  dry  soda  or  an  equivalent  amount  of  alkaline 
solution.  See.,  introduced.  The  agitation  was  then  conducted 
rapidly  for  a  few  minutes,  during  which  the  saponification 
of  the  fat  or  neutralisation  of  the  fatty  acid  takes  place,  and 
an  emulsion  of  the  melted  soap  with  the  paraffin  is  produced. 
In  some  eases  tlie  soap  appears  to  be  soluble  in  the  paraffin 
at  this  temperature,  but  the  mixture  on  cooling  solidities. 
In  the  best  experiments  the  mixture  gelatinises  while  still 
at  80°  C,  and  it  becomes  difficult  to  rotate  the  agitator  in 
the  basin.  It  is  obvious  that  the  uses  of  a  solid  petroleum 
which  was  perfectly  fluid  at  such  a  temperature  would  lie 
somewhat  limited,  but  it  is  more  advantageous  to  determine 
the  melting  points  of  the  solid  products  in  the  usual  way 
than  make  any  special  determination  of  tin.'  temperature  at 
which  they  become  solid  on  cooling. 

The  melting  points  of  the  product  depend  on  the  kind  of 
solidifying  agent  employed,  some  being  viscous  at  the  ordi- 
nary temperature  and  others  varying  from  42°  C.  to  132°  C. 
Among  the  vegetable  oils  employed,  the  best  results  were 
obtained  with  cocoanut  oil  and  castor  oil,  both  products 
being  hard  and  white  and  far  superior  in  these  respects  to 
those  obtained  when  olive  or  linseed  oil  were  used. 

The  apparent  total  separation  of  the  rosin  soaps  from 
paraffin  is  noteworthy,  as  it  was  hoped  that  the  resin  acids 
would  form  compounds  which  would  gelatinise  the  petroleum 
in  a  similar  way  to  the  vegetable  fatty  acids.  The  hardness 
and  consistency  of  these  products  varies  directly  with  the 
amount  of  soap  present,  those  containing  the  most  soap 
being  the  hardest,  and,  as  already  alluded  to,  the  presence 
of  glycerin  when  the  gelatinisation  is  effected  by  the 
saponification  of  an  oil  or  fat  tends  to  lower  the  consistency 
to  that  of  a  buttery  mass.  In  the  case  of  castor  oil  the 
presence  of  glycerin  resulting  from  its  saponification  does 
not,  however,  prevent  the  product  from  being  a  solid.  The 
products  obtained  when  dry  soda  is  used  in  the  saponifica- 
tion are  usually  darker  in  colour,  more  translucent,  and  less 
firm  than  those  made  with  aqueous  soda.  Nevertheless,  a 
greater  number  of  good  products  were  obtained  with  dry 
soda  than  when  an  aqueous  solution  was  used,  as  the  latter 
class  include  examples  which  were  absolute  failures,  the 
soap  produced  apparently  having  no  power  of  occluding  of 
mixing  with  the  paraffin. 

On  reference  to  Table  I.,  the  influence  of  water  on  the 
combination  of  finished  soap  with  paraffin  will  be  observed. 
The  product  made  in  this  way  is  substantially  that  covered 
by  Smith  and  Pearson  in  their  Eng.  Pat.  No.  3044,  1889. 
Desiccated  soap  refuses  to  unite  with  petroleum  at  the 
temperature  obtained  on  the  water-bath,  but  on  the  addition 
of  a  small  quantity  of  water  and  continuing  the  agitation, 
a  product  was  obtained  which  when  cold  formed  one  of 
the  best,  both  from  its  degree  of  hardness  and  its  per- 
manency in  the  air.  It  would  seem  that  water,  or  possibly 
glycerin,  was  necessary  to  ensure  the  formation  of  these 
products,  and  that  the  solidification  was  purely  mechanical, 
the  soap  frothing  with  the  water  and  then  enclosing  the 
paraffin  along  with  or  in  place  of  the  air  in  the  small 
bubbles  formed. 

The  failure  of  the  elaidiu  and  elaidates  to  unite  with  the 
petroleum  was  a  disappointment,  as  I  can  fiud  no  reference 
to  any  previous  experiment  in  this  direction.  Possibly  some 
of  the  new  methods,  such  as  Schmidt's,  for  the  conversion 
of  oleic  acid  into  iso-oleic  and  stearic  acids  might  be  worked 
to  advantage  in  conjunction  with  a  petroleum  solidification 
process.  At  the  same  time  it  will  be  noted  that  several  of 
tin-  products  obtained  by  solidifying  with  oleates  were  very 
satisfactory. 

All  these  processes  for  the  utilisation  of  various  soaps 
in  order  to  solidify  petroleum,  are  probably  covered  by  the 
existing   patents,    especially    those   of  Lawson   (Eng.  Pat, 


2971,  1888),  and  of  Smith  and  Pearson  already  referred  to. 
At  the  same  time  no  one  has  drawn  attention  to  the  modify- 
ing action  of  the  glycerin  if  allowed  to  be  present  in  the 
finished  product.  Saponification  by  means  of  silicate  of 
soda  is  covered  by  Lawson  in  his  patent,  but  the  use  of 
sodium  nluminate  appears  to  be  novel.  Sodium  alumiuate 
appears  to  be  superior  to  sodium  silicate  with  many  oils. 
It  is  a  much  more  efficacious  agent,  for  example,  witii  both 
tallow-  and  olive  oil,  as  it  renders  these  oils  available  for 
solidifying  petroleum,  and  which  could  not  be  effected 
under  the  same  conditions  with  water  glass.  A  patent 
dating  so  far  back  as  1883  by  S.  .M.  Eiseman,  (No.  3972) 
apparently  covers  all  methods  of  making  soaps  in  conjunc- 
tion with  paraffin,  either  by  the  action  of  alkali  on  fatty 
acids  or  on  the  unsaponified  fats  and  oils.  This  patentee 
has  also  devised  a  method  of  protecting  the  granulated 
petroleum  from  atmospheric  influences  and  the  action  of  a 
moderate  temperature,  by  coating  the  product  with  a  mix- 
lure  of  calcium  or  magnesium  salts  and  sodium  silicate. 
He  draws  attention  to  the  hardness  of  the  products  obtained 
with  castor  oil  and  thus  confirms  what  one  would  con- 
jecture from  a  knowledge  of  the  soaps  made  therefrom. 

Some  interesting  products  can  be  obtained  by  the  blend- 
ing of  a  soap  solidified  petroleum  witn  petroleum  jelly. 
When  equal  quantities  of  vaseline  and  refined  petroleum  are 
heated  together  and  10  per  cent,  of  oleic  acid  and  the 
requisite  quantity  of  dry  soda  added,  a  jelly-like  and  yellow 
product  is  obtained  which  resembles  ordinary  vaseline  in 
appearance,  but  of  softer  consistency  and  smelling  of 
petroleum.  When  stearic  acid  is  substituted  for  the  oleic  acid 
a  pale-yellow  translucent  jelly  is  obtained  with  dry  soda,  and 
a  pale  yellow  opaque  jelly  when  aqueous  soda  is' employed. 
These  admixtures  may  probably  be  found  useful  as  a 
lubricating  medium  and  seem  to  indicate  that  useful 
products  could  be  similarly  made  from  a  petroleum  from 
which  the  lighter  spirit  only  had  been  removed. 

In  Kiseman's  patent  already  referred  to, entitled"  Improve- 
ment.-, in  heating  volatile  or  inflammable  fluids  and  oils  for 
storage,  transportation,  and  other  purposes,"  an  apparently 
essential  part  of  the  process  consists  in  the  admixture  with 
the  vegetable  oil  and  paraffin  before  saponification  of  "  an 
acid  or  acid  combination."  It  is  difficult,  however,  to  see 
what  part  the  acid  plays  in  the  process,  as  although  he  uses 
sulphuric  acid  and  hydrochloric  acid  in  many  of  the 
examples  he  cites,  yet  with  castor  oil  no  acid  is  employed, 
•'  owing  to  the  peculiar  acid  found  therein."  As  an  alkali  is 
subsequently  added  to  bring  about  the  saponification,  1  have 
made  no  experiments  in  this  suggested  variation.  He 
further  states  that  when  a  dry  alkali  is  employed  no  heat 
is  necessary,  but  when  a  lye  is  used  it  should  he  hot,  hut 
the  temperature  should  be  kept  as  low  as  possible.  In  the 
experiments  done  in  my  laboratory,  heat  has  been  found  to 
accelerate  if  not  absolutely  to  be  necessary  for  the  reaction 
when  dry  soda  is  employed,  but  in  no  case  has  the  tempera- 
ture been  lower  than  that  obtained  on  a  water-hath.  On 
the  other  hand.  Smith  and  Pearson,  who  incorporate  3 — 5 
per  cent,  of  dry  soap  with  the  oil,  recommend  a  temperature 
a  little  above  280°  F.  while  the  soap  is  added,  and  after- 
wards raise  the  temperature  to  400J  E.  if  necessary.  At 
this  high  temperature  the  product  is  liquid  and  the  process 
is  necessarily  complicated  by  the  special  closed  apparatus 
required  when  a  body  like  paraffin  with  volatile  constituents 
is  raised  to  such  a  temperature. 

Lawson's  patent  and  one  by  Stitt  (No.  8G04.  1888)  are 
both  for  incorporating  petroleum  in  soap  so  as  to  make  an 
improved  detergent,  and  are  therefore  somewhat  foreign  to 
this  inquiry. 


B. — Solidification  with  Vegetable  Saponifiers. 

Experiments  have  been  tried  with  the  bark  of  Quillaia 
saponaria  which  has  long  been  known  as  producing  a 
semi-solid  mass  when  agitated  with  a  mixture  of  oil  and 
water.  Saponin,  the  glueoside  present  in  this  bark,  probably 
gives  it  this  property,  and  as  it  is  also  contained  in  horse 
chestnuts,  soap  worts,  and  many  plants  of  the  sapindacese 
and  mimosete,  it  may  be  possible  to  substitute  one  or  other 
of  these  for  the  saponaria. 
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Tli-  gse  of  i^uillaia  Imrk  has  been  covered  by  two  patent! 

(Grave,   No.    18,678,   1888,  and  Stringfellow,  No.   14,832, 

bul  in  my  experiments  with  it  the  prodocts  have  not 

equalled  in  hardness  nor  consistency  those  obtained  by  the 

nsi  of  >oap. 

The-  best  results  obtained  bj  it-  use  are  given  below. 


Bzperi 


l.  After  Grave's  process,  using  10 
lit  of  iaponaria  de- 

•■.  after   8trimrfell 

ground 
imrk  and  afterwards  ad  ling 
10  per  cent,  water. 

3  The  same,  but   using  :.  per 
il  Imrk  and   tl 
quantity  Ol  - 


Results. 


a  -nil  pinkish  opaquo  jelly. 


wbite  opaque  jelly,  which 
slowly  viulds  its  petroleum  as 

a  liquid. 


Wliii.-  opaque  jelly,  more  per- 
il tnan  No.  2. 


The  essential  difference  in  these  two  methods  of  working 
is  the  substitution  of  the  powdered  hark  and  water  for  the 

■I t ion   in    the    latter    process.     There    is     very   little 

difference  in  the  appearance  of  the  product,  but  it  it 
that    it   i-   more   economical   to    use   the    powdered   hark, 
h    when   its    extraction  is    properly  conducted,  the 
of  the   saponin  should  be  present   in  the  decoction, 
and  thus  prevent  any  waste  of  the  hark. 

From  the  low  pri f  saponaria  hark  at  the  present  time 

and  the  small  peri  entage  required,  ii   is  probably  one  of  the 
cheapest  materials  to  use  for  solidifying  oils  for  transport 

and  StOl 

('. — Solidification  with  other  Unit/*  tits. 

The  similarity  between  the  absorption  of  water  and 
paraffin  by  Boap  naturally  led  one  to  experiment  with  other 
-  which  form  solid  masses  with  water.  Gelatin, 
p:hi-.  albumen,  casein,  gum,  and  many  mineral  su  ifetances 
suggest  themselves,  bul  on  trying  these  bodies  under 
different  conditions  no  very  satisfactory  results  were 
obtained 

I.  Gelatin. — On  melting  from  3 — 8  per  cent,  of  size  with 
a  small  quantity  of  water  on  the  water-bath,  and  adding  the 

petroleum,  after  violent   agitation  and ling  the  mixture 

■  -  to  i  tough  jelly.  With  the  smaller  percentages  of 
gelatin,  it  was  easj  to  remove  the  oil  mechanically  retained 
bj  ih-  jelly  bj  squeezing,  and  on  standing  it  slowlj 
away,  and  when  the  percentage  of  gelatin  was  as  much  as 
8  per  cent,  the  amount  of  water  required  for  solution  «as 
sufficient  to  prevent  the  paraffin  from  burning.  When  bichro- 
mate was  added  to  the  gelatin  mixture  before  cooling,  the 

product  also  mr I  out  unsatisfactory,  and  with  tannic  acid 

the  product  obtained  was  so  brittle  that  it   is  difficult  to  see 

any  DM  lor  such  ■  material. 

Immen  coagulated  by  wanning  and  with  acetic  acid 
did  not  retain  any  petroleum. 

::.  Milk,  milk  extract,  and  casein  likewise  gave  negative 

r--ults. 

•I.  Qhatti  gum  mucilage  and  ferric  chloride  give,  as  u 
well  known,  a  thick  gelatinous  mass,  bul   the  formation  ol 
this  oompouod  in  the  pre»  nc«  ol  i"  troli  urn  does  not  | 
id.  latter  from  being  easilj  re red  again  from  the  mixture. 

5.  Inorganic  precipitation,  •  .g .  alum  by  ammonia, 
calcium  chloride  and  borax,  line  sulphate  and  soda,  calcium 
chloride  and  a  sulphate,  gave  negative  results. 

The  reliquefaction  "t  tl various  products  by  means  of 

heal  or  by  appropriate  reagents  i-  a  question  of  considerable 
\  readj  means  of  solidifying  petro- 
leum for  transport  and  subsequent  reliquefaction  for  use 
would  be  a  desideratum.  Where  saponaria  bark  is  the 
agenl  employed,  the  solid  can  be  reliquefled  by  the  addition 
ol  ■  small  quantit}  of  dilute  acid,  probably  owing  to  the 


decomposition  of  the  glucose  into  its  sugar  and  sapogenin. 
Stringfellow  has  claimed  the  use  of  acetic  acid  for  this 
purpose,  and  recommends  the  use  of  81  per  cent.,  which 
he  pours  over  the  surface  of  the  jelly  so  as  to  entirely 
cover  it.  Mineral  acids  do  not  behave  so  well  a-  acetic 
acid,  although  if  the  breaking  up  of  the  mas-  i-  due  to  the 
hydrolysis  of  the  glucoside,  dilute  sulphuric  acid  would 
seem  to  be  the  most  suitable.  When  a  soap  is  employed, 
the  oil  can  he  reconverted  into  the  liquid  state  h\  I 
by  warming  with  a  mineral  acid.  The  completetn—  of  the 
r-ii  [u< ■t'a-tion  in  the  case  of  a  Boap-solidified  petroleum 
obviously  depends  on  the  nature  of  the  fatty  acid  lil 
from  the  soap.    As  I  have  already  mentioned,  free  stearic 

acid   and    water     form   a    translucent    jelly  with    pctrol-uiii, 

hence  if  a  stearate  soap  has  been  used,  s  warm  acid  will  be 
required,  and  the  stearic  acid  liberated  immediately  removed 

from  the  warm  oil  if  a  liquid  is  again  desired.  With  oleate 
soaps  the  same  difficulty  does  nol  occur  as  oleic  acid  forms 
no  solid  product  with  petroleum. 

The  disadvantages  of  a  solidified  petroleum  which  is 
liquid  at  a  temperature  below  lou  ('.  are  obvious  if  the 
material  is  to  be  used  for  burning  purposes  or  a- 
stituent  of  briquettes.  Stringfellow's  saponaria  product  is 
stand  not  to  flow  when  burnt  :  hut  apparently  his  jelly  is 
in. i  primarily  intended  to  be  used  a-  a  fuel.  Man]  of  the 
soap  solidified  products  mell  at  a  temperature  below  loo  t '., 
and  would  lie  practically  useless  tor  Midi  work.  Probably 
a  suitable  material  for  a  fuel  could  he  obtained  by  in 
rating  the  solidified  petroleum  with  finely-divided  i 
mineral  matter, such  as  kieselguhr  or  ground  brick.  Using 
the  latter,  1  have  found  such  a  mixture  to  burn  very  well  in 
tli-  open  air.  and  it  might  be  advantageous  to  substitute 
such  a  lamp  I'm  outdoor  illumination  in  place  of  the  naphtha 
lamps  at  present  employed.  The  Solid  Petroleum  Pioneer 
Company,  recently  formed  to  exploit  a  patent  applied  for 
bj  the  Messrs.  Clenhall,  is  apparent!)  about  to  introduce 
such  a  mixture.  It  may,  however, be  interesting  to  mention 
in  ibi-  connexion  that  on-  of  the  earlier  pati 
man)  has  already  suggested  tli-  use  of  solidified  petroleum 
orporation  with  sawdust,  coal.  \,..  in  the  making  of 
fuel.  Iii  my  earlier  experiments,  using  ammonium  stearate 
for  tli-  solidification  of  petroleum,  an  attempt  was  made  to 
overcome  the  difficulties  met  with  in  Russia,  where  this 
stearat-  ha-  b-cn  used  for  tli-  manufacture  of  petroleum 
candles.  Apart  from  the  objectionable  smell  which  Buch 
candles  emit,  the  loss  of  weight  owing  to  the  evaporation  of 
iilin  is  considerable.  Although  only  In  per  cent,  of 
stearate   is   suggested    in    Russia,   my   own    experiments 

indicate    that    about    -n    per    cent,    ol    -t' an-    a-iil    must   be 

incorporated  to  obtain  a  product  as  firm  as  ordinary  caudle 
mat.  rial.  The  loss  on  exposure  to  the  air  may  be  in  part 
prevented  bj  protecting  the  Burtace  of  tin-  candle  with  a 
glaze  of  -inn-  organic  mat-rial  impervious  to  paraffin. 
When  incorporated  with  coal-dust,  the  solidified  petroleum, 

1    in   large  am it-,  -an   replace  pitch  in   a  briquette 

and  form  a  block   fuel  which  readily  ignites. 

I  have  already  drawn  attention  to  the  vaseline-like 
products  and  their  possible  utilisation  a-  lubricants,  Since 
putting  these  not--  together,  I  not-  that  another  application 
for  an  improved  pro-.  --  for  solidifying  petroleum  has  been 
patented  bj  S.  Lewes. 


Hi-,  i  S8IOIT. 

Mr.  siuin.,1  1 1 1  n»  said  that  he  was  the  patentee  of  ont 
of  the  processes  referred  to  by  the  author.  The  ol 
that  process  was  to  deal  with  every  kind  of  liquid  hydro- 
carbon, and,  in  the  case  of  petroleum,  as  it  exuded  from 
the  well  at  the  rate  of.  perhaps,  1,000  gal-,  per  hour,  so  si 
to  precipitate  it  rapidly  into  a  gelatinous  ma--.  For  this 
purpose,  th-  batk  of  the  Quillaia  saponaria  was  found  to 
b-  readily  applicable,  all  that  was  required  being  to  | 

iae  tli-   bark,  and    add  it  with  a  small  proportion  of  wal   r  to 
the  petroleum     ill    ea-k.        I    p0  the     v.  bul-  of    *  lit* 

mixture    solidified    into    a    gelatinous    ma--    in   about    two 

b,  whether  the  oil  thus  treated  was  of  a  gravity  of 
■ r  of  the  heaviest  description,  namely,  what  was  known 

a-  dead    oil' tile    refuse    from    the  distillation  of   -t-o-ote. 


Nov. so,  1891.1        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


893 


Mr.  Stringfellow  asserted  that  in  this  condition  petroleum 
could  he  used  as  fuel  with  very  great  advantage,  or,  on  the 
other  hand,  it  could  be  readily  re-liquefied,  iu  which  case 
the  water  and  bark  would  be  precipitated,  and  the  oil 
decanted  off. 

Mr.  liovEKTON*  Redwood  said  that,  after  the  very  candid 
opening   observations   of  Dr.   Rideal    and   his  too  compli- 
mentary  reference   to  himself,  he  felt  a  little  diffidence  in 
offering  any  critical  remarks  on  the  paper,  especially  as  he 
was  afraid   that   he  would  not  be  able  to   give  any  useful 
information.     As  the  author  had  pointed  out,  the  so-called 
solidification  of  petroleum — the   conversion  of  mineral  oils 
into  a  more  or  less   solid  substance — had  been  attempted 
many  years  ago  ;  it  certainly  could   not  be  less  than  15 
years   since    the  possibility   of  so  treating   petroleum   had 
been  demonstrated  by  an  enthusiastic  inventor  in  his  (Mr. 
Redwood's)  own   laboratory.     It  was  not,  however,  only  in 
relation   to   the   incorporation    of  mineral  oils  with   soaps 
intended  for  detergent  purposes  that  the  subject  had  made 
progress  since  that  time  ;  and   he  was  bound  to  say  that,  in 
his  opinion,  the   results  given  in  the  paper  before  them  did 
not  altogether  satisfactorily  indicate  the  advance  which  had 
been  made.     In  some  cases  the  experiments,  the  results  of 
which    were    recorded,    would,    to    his    knowledge,   have 
furnished  different  results  had   they  been  carried  out  under 
somewhat    different    conditions.      Unfortunately,    however, 
the  work  which    had  been    done   was,  as   the   author  had 
stated,  of   a  private  nature  ;  and   he  (Mr.   Redwood)  was 
fearful  that  he  might  be  led  into  saying  things  which  ought 
not  to  be  said  if  he  entered  into  any  critical  discussion  of 
the   paper.     The  aims   of   the  inventor  in  relation   to  the 
so-called  solidification  of  petroleum  might  be  divided  under 
four  heads  :  first,  the  production  of  a  soap  for  detergent 
purposes ;    secondly,    the    manufacture   of   a    grease    for 
lubricating  purposes  ;  thirdly,  the  temporary    solidification 
of  petroleum  with  a  view  to  its  transport   as   a  solid,  and 
re-liquefaction  ;  and,  fourthly,  the  conversion  of  petroleum 
into  a  solid   form  available  for  use  as  fuel.     The  first  of 
these  aims  was  outside  the  scope  of  Dr.  Rideal's  paper,  and 
he  did  not  propose  to  say  anything  with  reference  to  it.     In 
respect   to   the    second,   the   production    of   a   lubricating 
grease,  he  presumed  from  his  remarks  that  he  (Dr.  Rideal) 
was  not  aware  that  a  material  of  that  description,  made  by 
one  of  the   processes  referred  to,  had   been   an  article  of 
commerce  for  years  past.     A  grease  of  that  kind  was  found 
under  certain  conditions  to  give  satisfactory  results  when 
employed  for  the  lubrication   of  machinery.     It  was  either 
applied  through  the  medium  of  a  spring   grease  cup,  or  its 
supply  was  regulated  by  the  liquefying  action  of  a  copper 
rod  resting  on  the  bearings.     It  occasionally  happened  that 
the   employment   of   such  a  lubricant   resulted   in   heated 
bearings  ;  it   was   therefore  necessary  for  the  engineer  to 
carefully  watch  the  action  of  the  lubricators  and  be  prepared 
to  supplement  the  grease  with  a  copious   supply  of  oil  in 
order   to  reduce   the   temperature.     That    was    a   serious 
objection;  but  it  was  one  which  might  be  overcome.     It 
indicated,   perhaps,  that   the   grease   in   question   was  not 
sufficiently   sensitive  to  alterations  in  temperature.     With 
regard  to  the  other  two  aims  of  the  inventor,  he  gathered 
from  the  stress  which  the  author  had  laid  on  the  re-lique- 
faction of  the  petroleum,  that  he  looked  upon  the  solidifi- 
cation of  the  oil  with  a  view  to  its  transport  as  being  more 
important  than  solidification  in  relation  10  the  employment 
of  the  product  as  a  solid  fuel.     He  could  not  agree  with 
that  view.     Taking  for  example  that  which  of  all  petroleum 
products   was  the  most   important  commercially,  namely, 
kerosene,  it  was  well  known  that  a  great  portion  of  our 
supplies  of  that  product  were   brought  to  the  consuming 
markets  in  bulk  ;  and  practical  experience  showed  that  the 
transport   of    the  liquid  in  the   specially-constructed  tank 
steamers  now  employed,  resulted  in  a  great  saving  of  time 
and  labour.     The  loading  and   discharging  of  an  ordinary 
oil  cargo,  which  formerly  occupied  a  gang  of  men  for  many 
days,  could  now  be   effected  by  means  of  a  steam   pump  in 
about   as  many  hours.     Obviously,  therefore,  it  would  be  a 
retrograde  step  to  convert  such  a  material  into  a  solid,  and 
handle  it  like  coal.     At  the  same  time,  he  considered  that 
there  might  be  certain  cases  of  transport  in  which  it  would 


he  advantageous  to  have  the  petroleum  in  a  solid  form. 
In  his  opinion  the  most  importaut  branch  of  the  subject 
was  the  use  of  the  material  as  a  fuel,  and  he  was  glad  to  be 
able  to  state  that  the  difficulty  which  appeared  to  have 
been  experienced  in  the  production  of  a  solid  fuel  which 
would  burn  without  fusion,  appeared  to  have  been  overcome. 
He  bad  reason  to  believe  that  a  material  of  that  character 
would  shortly  be  available  ;  and,  looking  to  the  enormous 
extent  to  which  petroleum  was  now  used  as  liquid  fuel, 
there  could  be  little  doubt  that  there  must  be  an  immense 
field  for  the  employment  of  petroleum  in  a  form  in  which 
it  could  be  burned  in  an  ordinary  fireplace.  He  might  add 
in  conclusion,  that,  assuming  that  the  special  risk  connected 
with  the  storage  of  petroleum  lay  in  the  liability  of  the 
substance  to  escape  in  a  liquid  form  under  the  influence  of 
fire,  a  solidified  petroleum  of  a  suitably  high  flashing  point 
which  did  not  fuse  when  burning  might  presumably  be 
stored  without  exceptional  risk. 

Mr.  D.  A.  Sutherland  :  As  Mr.  Redwood  had  spoken 
exhaustively  with  reference  to  the  use  of  solidified  petroleum 
as  a  fuel,  he  only  desired  to  make  one  remark  with  reference 
to  his  experience  with  the  solidification  of  mineral  lubricating 
oils.  Since  he  first  became  acquainted  with  the  reaction 
some  eight  years  ago,  he  had  from  time  to  time  solidified 
such  oils  and  experimented  with  the  view  to  finding  out  the 
chemical  reaction  that  took  place.  He  might  at  some 
future  time  bring  forward  the  information  which  he  had 
obtained.  Xo  doubt,  as  Dr.  Rideal  had  said,  the  action  was 
most  mysterious.  He  understood  him  to  say  that  such  a 
reaction  did  not  occur  in  the  absence  of  water.  His 
experiments  were  chiefly  made  with  the  lubricating  oil 
obtained  in  the  Scotch  shale  industry  of  a  specific  gravity 
of  about  0' 885,  and  he  found  it  solidified  with  alcoholic 
soap  solution  or  exsiccated  soap.  His  object  then  was  the 
manufacture  of  railway  grease,  and  the  substitution  of 
vaseline  in  grease  materials  such  as  harness  paste,  for  the 
solidified  oil  resembled  vaseline  in  colour  only  and  was 
seldom  free  from  objectionable  odonr  of  mineral  oil.  It  was 
of  a  jelly-like  nature  not  being  soft  and  pasty  like  vaseline. 
Thus,  apart  from  objections  from  a  medical  point  of  view,  it 
would  not  be  a  satisfactory  substitute.  After  some  time,  he 
found  that  his  compounds  began  to  re-liquefy ;  but  he  had 
some  with  him  which  were  made  some  five  years  ago,  and 
while  these,  in  some  cases,  had  partially  liquefied,  in  others 
they  had  remained  much  in  the  same  condition  as  when  they 
were  made.  In  using  dry  soap  he  had  found  in  all  his 
experiments  that  it  was  advisable  to  use  a  temperature  of 
about  400°  F.  The  mixture  of  oil  and  soap  was  heated  in 
an  enamelled  iron  basin  on  a  stove,  aud  stirred  with  a  glass 
rod,  when  the  mixture  instantaneously  thickened ;  all  that 
was  necessary  was  then  simply  to  pour  the  liquid  jelly  into 
bottles  where  it  set  in  cooling.  He  also  understood 
Dr.  Rideal  to  say  he  had  not  found  that  any  inorganic 
substance  produced  solidification.  He  might  add  that  it 
was  a  well  known  fact  to  those  experienced  in  the  manu- 
facture of  mineral  oils,  that  occasionally,  for  some  mysterious 
reason,  after  treating  with  acid  and  alkali  the  oil  becomes  a 
complete  jelly.  As  he  hoped  to  deal  specially  with  the 
subject  later  on,  it  was  unnecessary  to  say  more  then, 
than  to  thank  Dr.  Rideal  for  giving  them  so  complete  a 
summary. 

Mr.  Petek  McEwah  said  he  was  under  the  impression 
that  Dr.  Rideal  had  said  that  aluminate  of  soda  had  never 
before  been  used  for  the  purpose  of  gelatinising  petroleum. 
In  that,  he  thought,  he  was  in  error,  for  it  was  employed  in 
the  mauufacture  of  several  lubricating  bodies,  and  was 
recommended  for  that  purpose  in  Brandt's  work  on  fats 
and  oils.  He  thought,  too,  that  an  important  factor  had 
been  omitted  from  the  paper,  inasmuch  as  no  mention  was 
made  of  the  melting  points  of  the  various  bodies  which  the 
author  had  produced.  That  was  a  very  material  point,  and 
he  hoped  that  Dr.  Rideal  would  be  able  to  supply  the 
omission.  He  could  not  help  thinking  that  the  importance 
attached  to  the  employment  of  solidified  petroleum  as  a 
substitute  for  coal  was  somewhat  amusing.  Supposing 
petroleum  could  be  got  as  low  as  2d.  per  gallon,  by  the  time 
it    was   solidified  it  would  cost  about  3/.  per  ton,  and  he 
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hardly   thought    that   that   was   a   price   which   would  be 
tolerated  even   in   London,  where  i  icustomed  to 

pa?  a  pretty  nigh  Bgure  for  fuel. 

Dr.  Kim  vi.  in  reply,  said  that   it  was  hardly  nei 

for  liim  to  r.f.-r  at  any  length  to  Mr.  Stringfellow's  remarks, 

I    dealt  with  hi«  own  process  rather  than  with  the 

before   the   meeting.     Mr.  Boverton    Redwood   had 

characterised  his  papei   as  being  not  quite  up 

he  bad  do)   specified  exactly  in  what   particulars  his  paper 

anting.     In  the  paper  he  -ai.l  thai  for  obvious  reasons 

certain  gentlemen  had  '  enl  on  the  subject  ;  and  it 

was  to  be  inferred  from  the  character  of  Mr.  Redw I's 

remarks  that  In-  wished  to  include  himself  amongst  the 
number.     At  any  rati  glad  to  find  that  the  know- 

ledge he  possessed  on   the  subject  was  as  com]  lete  as  that 
which    Mr.   Redwood  was   willing  t..  communicate  to  the 
t\.     With  regard  to  the  production  of  greasy  bodies, 
1„.  iras  an  lubricating  purposes  such  a  mixture 

a-  he  had  described  was  already  in  use.     Someexperin 
had  been  specially  directed  to  ascertaining  the  viscos  I 
such  mixtures,  but,  as  far  as  he  Km-",  the  actual  composition 
of  the  grease  in  the  market  was  not  generally  known,  so  that, 
perhaps,  his  remarks  on  that  head   properly  came  within 

the  Bai iatcgory  as  his  other  statement.     With  regard  t" 

the  question  of  transport,  he  quite  agreed  with  Mr.  Red 
thai   under  most  circumstances  petroleum   could  be  more 
advantageously  carried  in  tank-steamers  than  as  a  solid, 
but  in  certain  ntbercases  the  opposite  would  be  thai 
Especial!}  would  it  be  so  in  India,  where  large  quantitii 
castor  oil  were  obtainable  cheaply,  and  could  be  utilised  for 
solidif;  ing   the   native   petn  which   Mr.  R<  d 

had   himself  drawn  attention  at  a  rei  ing  of  the 

Society.  Il  seemed  to  him  that  il  might  !»■  feasible  to 
utilise  l>otli  those  bodies  on  the  spol  bj  making  a  solid  fuel 
for  use  on  the  native  railways,  if  nol  foi  export.  Recent 
experience  in  Southen  Russia  had  shown  that  there  were 
disadvantages  in  using  liquid  petroleum  foi 
that  solidified  pctroli  ttei  results.     1 1  ■-  was 

glad  to  learn  thai  a  reliable  solid  fuel  madi  from  petroleum 
was  likel]  Mr.  Redwood  had  pot  told 

them  how  it  was  to  be  made,  and  probably  it  was  one  of  the 
patents  to  which  he  (l>r.  Ridcal)  had  referred  as  not  yet 
disclosed.  \\  ith  regard  to  Mr.  Sutherland's  remarks  he  « I i«l 
not  kno«   that  he  had  anything  to  say  in  reply.     He  had 

mentioned  the  vaselinc-liki    i lucts  in  his  paper,  bul  the 

beeswax    product    had   never    been,   bo   far   ;i-   he    ki 
mentioned  before.     Thai  might  be  said  to  be  a  vaseline-like 
product  :    and   it   had    certain   advantages    over   a   viscid 
material  made  from  ordinary  soap.     Mr.  Mel  wan's  n  n 
teemed  tohimtorefei  to  a  patent   thai   Mr.  Redwood  had 
drawn  lii-  attention  to  bj   '  i  which  a  combine 

of  the  oils  with  aluminium  salts,  forming oleate and  Btea 

i  been  covered  t"i  this  pur] •.     Bul  as  tar 

asheknev  duminate  had  nol  been  described  bi 

as  being  superior  for  forming  these  solid  products.     With 
reference  to  the  melting  points, he  might  say  thai   they 
were  given  in  Ihc  corrected   proof  of  his  paper,  and  that 
they    varied  with  the  melting  point-  of  the  soaps  01 
employed. 
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CHAIRMAN'S  ADDBESS 

Ym  will,  I  am  sure,  join  with  me  in  regretting  the 
enforced  absence  on  this  oca-ion  of  our  esteemed  Chair- 
man, Mr.  Levinstein.  Having  been  in\  it.--l  to  take  his 
place  at  tliis  the  ftrst  meeting  of  the  session,  and  gives 
short  opening  address  to  the  members  of  the  Section,  1 
do  so  with  some  reluctance,  knowing  how  much  mi 
effectively,  considering  his  intimate  knowledge  of  what 
has  recently  been  'lone  and  is  being  done  relating  to  the 
various  branches  of  chemical  technology,  our  Chairman 
would  have  performed  the  duties  devolving  on  me  this 
evening. 

over  a  wide  field  and  into  a  variety  of  subjects 

on  this  occasion  would   not  be  possible  within  the  time  at 

my  disposal,  nor  would  it  be  desirable  if  possible.     I  -hall 

m   inv  si  If,  therefore,  to  some  remarks  on  a  few  subjects 

of  general  interest. 

There   is    no   Bubjecl    that    has   of   late   attracted   more 
general  attention,  not  on  thi  i  xperts  only,  bnl  also 

on  that  of  the  general  public,  than  that  of  technical 
education.  It  has  been  much  discussed  in  various  quarters 
and  widely  different  views  have  been  expressed  in  relation 
to  it.  Had  our  Chairman  been  present  this  evening  he 
would  probablj  have  given  us  the  benefit  of  hi-  expeni 
and  information  on  this  subject— a  subject  to  which  he 
has  paid  greal  attention.  1  must  confine  myself  to  a  few 
general  considerations. 

An  idea  seems  to  prevail  in  some  quarters  that  when 
efficient  technical  schools  have  been  established  and 
are  in  operation,  it  "ill  be  possible  to  send  a  youth  there, 
duly  i>r<  pared  or  not,  who  whin  his  course  is  completed 
will  be  able  to  take  bis  place  as  an  efficient  workman  or 
manager  in  any  trade  or  bi  manufacture  which  he 

m:iv  nave  selected.     That  this  i-  a  complete  delusion 
who  has  paid  the  least   attention   to  the  subject  must 
it   once;  for  in  the  firsl  place  technical  education  is 
essentially  and   necessarily  special   education,  and  cai 
advantageously  begin  befon  ral  education  is  com- 

pleted ime  amount   of  general  knowledge  has 

been  acquired,  certainly  nol  until  n  rend)  < mand  ol  one 

language  at  least  has  been  attained,  for  one  who  cannot 

.ml  write  corrcctl)  cannol   for  the  most    part   think 

,  tlv.     It  in  "ti   the  other  hand  that  the 

who  have  completed  their  course  .it  any  of  oui 

schools  are  duly  prepared  for  a  technical  course ;  but  if  I 

understand  the  matter  rightly ,thc  proposed  technical  schools 

are  not  intended  bo  much  for  the  children  of  the  higher 

lentri  rardless  of  expense  to  any  one  of 

the  num. Tim-  excellent  institutions  alread)  existing  on  the 
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Continent,  but  are  intended  rather  for  those  of  a  somewhat 
lower  class,  the  class  from  which  the  managers  and  foremen 
of  our  works  are  mostly  taken.  The  question,  it  seems  to 
me,  is  whether  the  children  of  members  of  this  class  have 
been  and  are  properly  prepared  on  leaving  school  to  enter 
ou  the  courses  of  instruction  to  he  provided  for  them  at  the 
proposed  technical  institutions.  Those  who  have  read  the 
interesting  report  lately  presented  to  the  council  of  this  city 
by  the  members  of  the  Technical  Instruction  Committee  who 
were  appointed  to  visit  the  educational  institutions  and 
schools  on  the  Continent,  as  we))  as  the  report  of  a  deputa- 
tion from  the  Manchester  Technical  School,  may  possibly 
he  led  to  think  the  establishment  of  technical  schools  on  the 
model  of  those  on  the  Continent  no  difficult  task.  No  doubt 
it  would  be  an  easy  matter  for  the  government  or  munici- 
palities of  a  wealthy  country  like  ours  to  build  large  schools, 
to  supply  them  with  all  necessary  apparatus  and  appliances, 
to  appoint  competent  teachers,  and  so  on,  but  can  they 
obtain  the  human  material  in  the  shape  of  scholars  to  till 
these  schools  and  work  profitably  in  them  ?  1  confess  I 
have  nn'  doubts  in  this  respect.  It  must  not  be  forgotten 
that  as  regards  commercial  and  scientific  education  some  of 
the  continental  nations  are  a  generation  or  more  in  advance 
of  us.  A  boy  leaving  a  quite  ordinary  commercial,  i.e., 
non-classical,  school  in  llermany  or  Switzerland  has  a 
perfect  command  of  his  own  language,  and  has  a  sufiicient 
knowledge  of  French  and  English  to  enable  him  to  write 
and  speak  those  languages  fairly  well.  His  general  know- 
ledge is  ou  a  par  with  this,  and  fits  him  for  immediate  entry 
into  higher  technical  or  other  schools.  Can  we  say  the  same 
of  the  pupils  that  have  completed  their  course  in  schools  of 
the  same  class  in  our  own  country  ?  I  am  afraid  not.  In 
another  respect,  I  fear,  the  expectations  of  the  public,  or  a 
portion  of  the  public,  !are  raised  too  high.  It  is  thought 
apparently  that  a  boy,  after  passing  through  a  technical 
school,  will  be  able  to  enter  at  once  on  the  practice  of  his 
own  trade.  This,  however,  can  never  be  the  case.  Questions 
arise  in  practice  for  which  no  amount  of  systematic  training 
can  prepare  the  student.  Some  kind  of  apprenticeship  must 
be  gone  through,  whether  called  by  that  name  or  uot. 
Difficulties,  too,  arise  when  working  on  a  large  scale  which 
cannot  be  anticipated  when  operating  on  a  small  one,  a  fact 
which,  in  the  chemical  arts  at  least,  is  usually  experienced 
by  the  student,  however  well  trained,  when  proceeding  from 
the  laboratory  to  practical  manufacturing. 

(  Id  the  whole  I  am  inclined  to  think  that  the  special 
industries  for  the  promotion  of  which  our  Society  was 
founded  will  not  derive  as  much  advantage  from  any  system 
of  technical  education  to  be  established  in  this  country  as 
some  others,  such  as  engineering  and  textile  industries. 
Radical  changes  in  great  chemical  manufactures,  such  as 
that  of  alkali,  acids,  bleaching  powder,  &c,  occur  but 
seldom,  and  when  they  do  occur  they  have  to  be  initiated 
by  persons  of  profound  chemical  knowledge,  such  as  is  not 
likely  to  be  possessed  by  anyone  that  has  been  trained  in  a 
technical  school.  When,  on  the  other  hand,  new  processes 
are  firmly  established,  ordinary  intelligence  should  be 
sufiicient  to  keep  them  in  good  working  order,  and  the  same 
applies  of  course  to  such  processes  as  have  been  going  on 
almost  unchanged  for  mauy  years. 

Of  the  manufacture  of  fine  chemicals  I  know  too  little 
to  pronounce  any  opinion,  but  I  should  imagine  that  the 
processes  coming  under  this  head  must  require  the  constant 
supervision  of  an  educated  chemist.  There  is,  however, 
one  department  of  industry  in  which  even  a  moderate 
knowledge  of  chemistry  may  be  of  considerable  use — I 
mean  that  of  dyeing.  It  is  no  doubt  a  difficult  task,  taking 
an  entirely  new  natural  dyestuff,  to  separate  in  a  state  of 
purity  and  examine  the  colouring  matter  or  matters  to 
which  its  efficacy  is  due,  and  quite  as  difficult  to  discover  a 
new  artificial  dyestuff  which  shall  in  any  way  surpass  those 
previously  in  use  ;  these  are  tasks  which  only  an  accom- 
plished chemist  is  equal  to.  But  to  take  in  hand  a  new 
dyeing  material,  to  ascertain  its  chemical  and  physical  pro- 
perties in  general,  to  find  out  the  various  colours  aud  shades 
it  is  capable  of  yielding  with  various  mordauts  or  without 
mordant  on  various  fabrics,  aud,  generally  speaking,  to 
what  purposes  it  may  be  practically  applied,  should  be 
quite  withiu  the  competence  of  one  who  has  passed  through 


one  of  the  existing  excellent  dyeing  schools,  such  as  those 
of  Manchester  or  Leeds,  or  any  similar  school  still  to  be 
established.  How  much  remains  to  be  done  by  the  techno- 
logist in  this  department  of  industry  will  be  apparent  to 
anyone  ou  perusal  of  Mr.  Thomas  Wardle's  very  interesting 
paper  on  Tussar  Silk  read  before  the  Society  of  Arts  on 
May  14th  last.  Speaking  of  the  various  Indian  dyestuffs, 
of  which  he  used  no  less  than  181  kinds  in  his  experiments, 
Mr.  Wardle  says  that  he  succeeded  with  them  in  obtaining 
results  absolutely  impossible  with  most  of  the  artificial  dyes, 
good  as  some  of  them  are,  and  further  that  European  dyers 
are  unaware  of  the  excellence  of  scores  of  to  them  unknown 
Indian  dyes.  1  will  not  here  enter  on  a  discussion  of  the 
relative  value  of  natural  and  artificial  colouring  matters  ; 
but  I  concur  with  Mr.  Wardle  that  it  would  be  of  impor- 
tance to  acquire  a  knowledge  of  all  the  dyestuffs  which 
nature  presents  for  our  use.  It  is  possible  that  we  have 
gone  too  far  in  our  preference  of  artificial  over  natural  dves, 
and  that  some  of  the  latter  present  advantages  not  attainable 
by  the  use  of  artificial  products. 

The  few  remarks  I  have  made  are  not  intended  to  dis- 
parage or  discourage  the  attempts  that  are  being  made  to 
improve  our  present  methods  of  teehmcal  instruction,  but 
simply  as  a  warning  to  those,  if  any  such  there  be,  who 
think  that  the  task  will  be  an  easy  one  and  one  that  will 
lead  to  immediate  and  striking  results. 

There  is  another  subject  which  has  of  late  attracted  much 
attention  and  to  which  a  few  words  may  on  this  occasion  be 
devoted.  I  mean  the  state  of  our  atmosphere  and  the  state 
of  our  rivers  as  affected  by  the  vast  population  here  gathered 
together,  and  the  various  industrial  and  other  pursuits  carried 
on  in  our  neighbourhood.  To  most  people  our  fog  and  smoke 
laden  atmosphere  and  our  polluted  streams  are  exceedingly 
disagreeable,  perhaps  even  offensive.  Xo  doubt  it  would  be 
very  pleasant,  probably  conducive  to  health,  if  our  atmo- 
sphere could  be  rendered  as  clear  and  pure  as  that  of  the 
Alps  or  the  moors  of  Scotland.  Xo  doubt  it  would  be 
pleasant  if  our  streams  were  made  clear,  pellucid,  sparkling, 
and  the  abode  of  numerous  fish,  so  that  the  contemplative 
angler  might  repair  to  the  banks  of  the  Irk  or  Irwell 
and  pursue  his  favourite  pastime  at  ease.  Xo  doubt,  too, 
though  such  a  desirable  consummation  might  not  be  entirely 
reached,  it  would  be  possible  to  make  a  near  approach 
thereto,  and  render  town  life  almost  as  healthy  and  pleasant 
as  country  life.  The  question  is  whether  the  advantages  to 
public  health  and  pleasant  living  would  be  commensurate 
witli  the  enormous  expenditure  involved  in  such  transfor- 
mations. At  a  I  ime  when  the  indebtedness  of  our  towns  is 
on  the  increase,  when  our  capitalists  and  manufacturers  are 
being  harassed,  on  the  one  hand  by  the  exorbitant  demands 
of  workmen  and  on  the  other  hand  by  the  increasingly 
hostile  character  of  foreign  tariffs,  it  is  a  question  whether 
it  is  wise  and  politic  to  increase  taxation  or  lay  on  fresh 
burdens  except  for  purposes  absolutely  required  by  the 
public  welfare.  The  insalubrity  of  our  towns,  as  caused 
wholly  or  in  part  by  the  state  of  onr  atmosphere  and  our 
rivers,  must  be  proved  before  we  can  accept  it  as  a  fact. 
The  argument  as  ordinarily  stated,  though  uot  perhaps  in 
these  exact  words,  is  somewhat  as  follows : — Our  towns  are 
unhealthy — everything  that  is  unpleasant  to  the  senses  is 
unhealthy — the  impure  state  of  our  atmosphere  and  our 
rivers  is  unpleasant  to  the  senses,  and  therefore  it  is  one  of 
the  causes  of  the  unhealthiness  of  our  towns.  This 
conclusion  may  be  or  it  may  not  be  correct.  Were  this 
Section  a  debating  society,  which  fortunately  it  is  not, 
the  following  thesis  might  perhaps  be  set  up :  —  The 
ordinary  impurities  of  our  town  atmosphere  and  of  many  of 
our  rivers  are  not  prejudicial  to  animal  and  vegetable 
life,  provided  they  do  not  exceed  a  certain  amount,  but 
on  the  contrary  are  rather  beneficial.  Were  animal  and 
vegetable  pathology  exact  sciences  like  astronomy  or 
physics,  founded  on  systematic  observation  and  experiment, 
the  opinion  pronounced  in  this  thesis  would  ere  this  have 
been  established  as  correct  or  it  would  have  been  proved  to 
be  inexact.  What  I  maintain  is,  that  we  are  not  in  posses- 
sion of  a  sufficient  number  of  facts  to  justify  a  certain 
conclusion  one  way  or  the  other.  We  must  not  forget  that  the 
difference  in  effect  of  surroundings  on  animal  and  vegetable 
life  is  a  result  quite  as  much  of  a  difference  of  degree  as  of 
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kind.    What  i-  beneficial  in  smull  quantities  may  be  injurious 
on  a  Int.  For  instance,  oxygen,  in  the  proportion 

existing  ui  the  atmosphere,  i«  necessary  for  the  maintenanci 
of  animal  life,  but  pure  oxygen  i-  a  poison.    Carbonic  acid 

again,  a*  everyone  knows,  serves  as  a  t I  for  plants,  bnl  a 

plant  immersed  in  pure  carbonic  acid  gas  iss i  asphyxiated 

and  perishes,     [ron  in  small  quantities  is absolntely  essential 
to  the  life  of  plants,  bnl  a  large  dose  of  an  iron  -alt  kills 

i  once.  It  i-  possible,  therefore,  that  some  of  the 
ordinary  impurities  of  town  air  may  not  be  so  injurious  to 
animal-  and  plant-,  provided  it  does  not  exceed  a  certain 
amount,  as  is  commonly  supposed.  Large  quantities  of 
sulphurous  acid,  as  i-  well  known, affect  plant-  prejudicially, 
but  a  -mall  quantity  may  serve  to  bind  the  ammonia  of  the 
atmosphere  and  thus  act  as  a  fertiliser.  Even  the  finely- 
divided  result  of  the  imperfect  combustion 
may  serve  a  useful  purpose.  I  have  observed  during  a  course 
a  gradual  diminution  of  insect  pests  in  my  garden, 
iterpillars,  some  kinds  of  which  have  nearly  dis- 
appeared, and  also  of  aphides.  This  I  attribute  to  a  thin 
coating  of  carbonaceous  matter  from  the  smoke  of  the  adja- 

ii  covering  tin-  leaves  and  other  parts  of  plant-  so  as 
to  render  them  unpalatable  to  insect  parasites  without  injur- 

plants  themselves.  I  do  not  attach  much  importance 
to  the  oh-, -nation,  which  is  ool  one  of  a  scientific  character, 
but  1  think  tin-  paint  worth  attending  to.  Our  concern  at 
present,  howi  Bj  «ith  tin-  effect  produced  by  our 

!  atmosphere  on  the  animal  frame.     No  one  need  he 
told  that  our  air  is  impurt — tin-   question  i-,  how  much  of 
each  impuritj  i-  present.    Dr.  Hail,  y  is  at  present  ens. 
solving  tin-  question,  so  far  a-  regards  the  air  of  Manchester. 

When  his  labours  at impleted  we  -hall  be  able  to  say 

how  much  carbonic  acid  over  and  above  the  normal  quantity , 
how  much  sulphurous  acid,  how  much  unburn!  carbon,  and 
other  products  are  contained  in  a  certain  volume  of  the  air 
of  the  town.  In  possession  of  these  data  the  pin 
might  take  up  tie-  question  and  experiment  on  animal-, 
confining  them  in  artificial  atmospheres  into  which  certain 
amounts  of  t  ach  of  '!"■  supposed  noxious  constituents  should 
be  introduced,  and  then  ascertaining  the  effects  produced  on 
alth  of  the  annual-.  This  would  probably  be  a  some- 
what difficult  and  laboi  but  wh-n  com- 
pleted tla-  results  would  afford  a  secure  basis  on  which  to 
found   argument   a-  well   a-   legislation.     No  objection  to 

p.  inn.  lit-  on  tin-  part  of  anti-vivi-,  c-tioni-t-  or  other 

well-intentioned   persons   need  be  apprehended,  seeing  that 

the  conditions  to  which  animal-  would  he  subjected  in  such 

mi  nts  would  n  it  be  more  adverse  t"  hi  alth  than  those 

by  which  the  human  inhabitant-  of  town-  are  for  the  -t 

-i-  -i 

The  tunc-  at  my  disposal  will  not  permit  my  entering  on 

ubject  ol   tin-  pollution  of  rivers  and  Btreams. 

This  subject,  a  most  im]  a-  regards  our  district, 

i-  moreover  being  taken  up  and  worked  mi  bj  heads  and 

-.  mnch  abler  than  mj  own,  i  may  be  excused  -a_\  ing 

anything  about  it  ""  the  pr<  sent  occasion. 


-~n»>JJiJJr»-» 


1:1.-1   \i:<  III  -   OH     MM     I  '  H:\l  \  HON    01 
I'll, Ml  N  I     I. AM  >. 

Ill      I    MCI.     '     W  1   II   II.     Ill.l.   ,     I 

Tin  nan pigmi  nt  lake     is  applii  ,1  t<>  a  class  of  p 

,-,,l,, ur-  which,  with  regard  to  their  chemical  constitution, 
mai  be  denned  a-  insoluble  -alt-  of  an  organic  colouring 
I, a-,-  ,,r  oolou]  a,  id  with  either  an  organic  or  inorganic  a, -id, 
or  an  organic  or  inorganic  base.     Tin-  definition  applies  to 

all  true  lakes,  whatever  be  the  medit if  any,  t1 

Axed  upon.  a  number  of  organic  colouring  matters, 
particularly  the  basse  coal-tar  colours,  are  eapable  of  fixing 

elves    upon   indifferent  organic   or   inorganic 
-in-ii  a-  starch,  cellulose,  alumina.  China  clay,  and  others, 
forming  with  them  pigments,  whioh  at   tii-t  tight  appear 


to  be  true  lake  pigments.     Hut  in  most  cases,  on  treatment 

with  water,  they  lose  more  or  less  of  the  colouring  matter, 
and  are  without  exception  extremely  fugitive.  The  forma- 
i  the  lake  pigments  as  siieh  is  in  every  respect  identical 
with  their  production  upon  the  animal  or  vegetable  fibre  in 
tin-    dyeing    and    printing   industries,   and  we    may  say    that 

dyeing  and  printing  are  only  Bpecial  cases  of  the  production 
of  hike  pigments.  In  all  those  ca-es  where  the  production 
of  what  1  may  term  the  free  lakes  dillers  materially  from 
the  application  of  the  dyes  in  those  industries,  the  difference 
i-  solely  caused  by  the  nature  of  the  respective  media  upon 
which  the  colour-  or  lake-  are  fixed. 

Chemically  pure  lake-,  that  is,  lakes  tin-  formation  of 
which,  according  to  their  composition,  can  b,-  expressed  by 
a  simple  chemical  equation,  are  manufactured  in  very 
moderate  quantities  only.  They  are  need  on  a  limited  scale 
in  calico  printing,  in  the  printing  of  window  blinds  and 
playing  cards,  and  in  leather  dyeing.  By  far  the  greatest 
put  ,,f  the  lake-,  which  ate  manufactured  at  present  on  a 
most  extensive  scale,  contain  about  90  per  cent,  or  more  of 
\ai  ion-  organic  and  inorganic  and  mostly  white  bodies. 
These  are  not  unfrequently  allnded  to  as  diluents,  or  even 

adulterant- :  a  very    mistaken    notion.      (In   the  contrary.    I 

ire  to  -a\  that  whenever  such  bodies  are  used  they  are 
absolutely  required,  a-  they  have  great  influence  not  only 

on  tin-  depth  of  shad,-  hut  al-o  on  the  characteristic  appear- 
ance ,,f  tin-  lake.    This  fact,  however,  more  closely  viewed, 

is  found  to  1,.-  -imply  all  extension  of  the  well-known  fact 
that  on,-  and  the  -am,-  die.  if   applied  to   cotton,   wool 

silk,   produces   in   many   cases  strikingly  different  rase 
\V,  find,  therefore,  that  in  the  manufacture  of  lake  pigments 
the  composition   and  quantity  of  the  bodj    isquiteasim- 
portant  as  the  method  employed  for  the  precipitation  of  the 
colouring  matter  upon  that  body. 

i  definition  of  a  lake  pigment  a-  a  -alt. 
it  i-  obvious  that  an  organic  colouring  matter  to  be  capable 
of  forming  a  like  must   he  either  a  Rase  or  an  acid.     This 

sins   why    indigo,   which    possesses   neither   - 
qualities,  i-  quite  incapable  of  forming  lakes,  and  the  unique 
method  by  which  indigo  i-  applied  to  the  fibre  is  another 

illu-tratioli    of    this    fact.      We    may    therefore    divide    the 

ic  '"I-, mine  matters,  according  to  their  lake-forming 
qualities,  into  two  large  classes,  basic  and  acid  colouring 
matter-,  to  which  correspond  fundamentally  different 
method-  of  producing  lake-. 

(d.) — Lakes  from  Music  Colouring  Matters. 

All  basic  colouring  matter-  contain  in  their  molecule  one 
or  more  ainido  groups    or  substituted   aniido  groups,  and   at 

least  theoretically,  each  of  these  ipableof  combi- 

nation with  acid-.      Natural  basic  colouring  matters   are  not 

known,  hut  amongst  the  coal-tar  colours  a  considers 
number  of  basic  colours  have  been  produced.  \-  a  class 
they  arc  distinguished  by  a  dazzling  brilliancj  of  -had,  . : t , . i 
\.i\  great  tinctorial  power.  A-  regards  their  fastness,  with 
a  lew  exceptions,  thej  do  not  o.-eupy  a  very  high  position, 
and  on  the  average  arc  in  this  respect  inferior  to  tic 

Colouring  matter-.      for  all  those  purposes,  therefore,  wl 
great  fastness  i-  sought  after,  the  last-named  olast  of  colours 

will  he  mora  satisfactory. 

The  production  of  lake-  from  basic  colours  consists  in 
the  formation  of  insoluble  -alt-  bj   decomposition  of  the 

soluble  clour  -alt-  h\  suitable    acids  or  their   salt-.       1 

need  not  necessarily  he  soluble  in  water.  In  the  manu- 
facture of  tree  lakes  this  process  of  transforming  the 
soluble  clour  -alts  into  insoluble  compounds  i-  called  pre 

cipitation.       The    most    important    precipitant    of  the    I 

colouring  matters  i-  tannic  acid,  which  for  the  application 
of  these  colour-  to  cotton  i-  nearlj  without  a  rival,  for 
the  production  of  free  lak,-.  however,  the  use  of  tannic 
acid  has  been  nearlj  abandoned.  This  fact  may  parti)  be 
accounted  for  by  the  exceeding  sensitiveness  of  tannic 
and  therefore  al-o  of  it-  lak,-.  to  the  presence  oi  iron, 
winch  in  the  practical  manufacture  of  lake  pigments  i-  i-  rj 

difficult  tO  avoid.      Hut    on    the    Othei   hand.   1   hale  come   to 

the  a  'hat  to  a  -till  greater  extent  this  disuse  of 

tannic  acid  i-  due  to  the  crude  rule-of-thumb  way  with 
which   this   precipitant    ha-    been   Used,    and   indeed    i-    still 
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used.  The  principles  of  the  production  of  lakes  from 
basic  colouring  matters  and  tannic  acid,  the  chemical  pro- 
portions in  which  the  reaction  proceeds,  and  particularly 
the  nature  of  the  compound  lakes  of  tannic  acid  and  anti- 
mony, which  are  of  such  great  importance  iu  dyeing 
and  printing,  have  never  been  so  fully  investigated  as 
to  allow  of  their  successful  application  to  the  manufacture 
of  free  lakes.  As  a  consequence  of  this  the  manufacturers 
have  adopted  methods  for  the  production  of  lakes  from 
basic  colours  which  do  not  entail  the  difficulties  and 
impediments  of  the  tannic  acid  process,  but  which,  unfor- 
tunately, entirely  sacrifice  fastness  to  brilliancy.  The  ex- 
perience made  in  dyeing  and  printing  has  proved  conclu- 
sively that  the  tannie-acid  lakes  are  the  fastest  lakes  that 
can  be  produced  with  basic  colours. 

Where  the  lake  manufacturer  uses  tannic  acid  as  a  pre- 
cipitant, his  method  of  procedure  is  as  simple  as  it  is 
objectionable.  He  contents  himself  by  adding  the  solution 
of  colouring  matter  to  the  white  body,  which  has  been 
previously  suspended  in  water,  and  he  then  adds  a  solution 
of  tannic  acid  until  the  colour  appears  to  be  completely 
fixed  upon  the  body.  As  soon  as  this  point  has  been 
arrived  at,  the  lake  so  obtained  is  washed  and  finished  in 
the  usual  way,  either  as  a  lake  in  paste  or  in  powder,  which 
is  more  a  question  of  the  body  the  lake  contains  as  of  any- 
thing else.  That  this  primitive  method  has  been  nearly 
abandoned  at  the  present  time  is  scarcely  to  be  wondered  at. 
In  the  first  place,  working  according  to  this  method,  it  is 
impossible  to  obtain  anything  like  complete  precipitation, 
except  in  case  the  colouring  matter  be  the  acetate  of  a 
colour  base,  which  applies  only  to  a  certain  brand  of 
magenta;  whereas  all  other  basic  colours  are  either  hydro- 
chlorides, sulphates,  oxalates,  or  nitrates.  If  such  a 
colouring  matter  is  precipitated  with  tannic  acid,  the  acid 
which  is  originally  combined  with  the  colouring  matter  is 
set  free  and  at  once  begins  to  aet  upon  the  precipitated 
lake  by  redissolving  part  of  it.  How  much,  depends 
ehietly  upon  the  nature  of  the  liberated  acid  and  the  con- 
centration of  the  solutions  used.  Acetic  acid,  in  such 
concentrations  as  ever  occurs  in  the  manufacture  of  lakes, 
is  incapable  of  dissolving  them,  and  this  is  the  reason  why 
the  acetates  of  colour  bases  are  completely  precipitated 
by  tannic  acid.  Hut,  as  already  stated,  only  a  special  brand 
of  magenta  is  sold  in  the  foim  of  an  acetate  ;  all  crystallised 
magentas  are  hydrochlorides,  and  so  are  the  majority  of 
basic  colouring  matters. 

This  impossibility  to  completely  precipitate  the  basic 
colours  with  tannic  acid  is  the  cause  of  a  considerable  waste 
of  colouring  matter  if  lakes  are  prepared  in  the  way 
described  above.  But  worse  than  this  is  the  fugitiveness 
and  comparative  dulness  of  these  lakes.  There  is  of  course 
no  difficulty  in  preventing  this  detrimental  action  of  the  acids 
liberated  on  precipitation  with  tannic  acid,  by  simply  per- 
forming the  precipitation  either  in  the  presence  of  weak 
bases  or  carbonates,  or  in  the  presence  of  an  excess  of 
acetate  of  soda,  or  by  precipitating  with  tannate  of  soda 
instead  of  free  tannic  acid.  Whichever  way  we  choose  we 
always  obtain  complete  precipitation. 

By  precipitating  basic  colours  with  tannic  acid  in  the 
presence  of  weak  bases,  such  as  hydrate  of  alumina,  fairly 
good  results  are  obtained  as  regards  brightness  of  shade. 
Instead  of  alumina,  the  carbonates  of  calcium  and  barium 
may  be  used,  but  as  a  rule  the  shades  are  inferior  to  those 
obtained  in  the  presence  of  alumina,  particularly  so  with 
magenta  or  methyl-violet ;  and  there  is  no  doubt  that  this  is 
due  to  the  detrimental  action  of  lime  or  barium  salts  upon 
the  lakes  of  the  basic  colouring  matters.  Tannate  of  soda 
is  an  excellent  precipitant  for  basic  colours,  but  the  shade 
of  the  lakes  so  obtained  is  exceedingly  dull  and  lifeless. 
If  a  lake  so  prepared  is  filtered  and  washed  with  hot  water 
this  fault  still  increases,  and  on  addition  of  a  few  drops  of 
acetic  acid  nearly  the  whole  of  the  lake  is  dissolved. 
Undoubtedly  the  best  results  are  obtained  by  precipitating 
the  basic  colours  with  free  tannic  acid  iu  the  presence  of  an 
excess  of  acetate  of  soda.  The  lakes  are  very  bright, 
which  to  a  certain  degree  is  due  to  the  liberation  of  a  small 
quantity  of  acetic  acid,  and  it  is  well  known  that  in  dyeing 
basic  colours  on  cotton  in  most  cases  greater  evenness  and 
brightness  are  obtained  by  employing  a  faintly  acid  dye-bath. 


In  precipitating  a  basic  colour  with  tannic  acid  we 
evidently  transform  it  into  a  tannate,  eliminating  thereby 
the  acid  with  which  the  colour  base  has  been  originally 
combined.  The  first  question  is  now  naturally  as  to  the 
respective  quantities  of  tannic  acid  and  colouring  matter,  or 
rather  the  number  of  molecules  of  each  which  enter  into 
reaction.  This  is  a  most  important  question,  not  only  as 
regards  the  manufacture  of  lakes,  hut  still  more  so  as 
regards  the  application  of  basic  colours  and  tannic  acid  in 
dyeing  and  printing.  The  reaction  between  the  substances 
in  question  is  a  chemical  one,  and  therefore  one  in  which  an 
absolutely  fixed  and  invariable  number  of  molecules  take 
part.  Many  attempts  have  been  made  to  solve  this  question, 
but  although  on  the  basis  of  practical  experiments  valuable 
information  has  been  gained  as  to  the  quantities  of  tannic 
acid  to  be  used  for  some  of  the  most  important  colouring 
matters,  the  respective  figures  are  at  most  not  more  than 
approximations,  and  do  not  in  any  way  reveal  the  quanti- 
tative relations  of  the  reaction.  Theoretically  we  might 
conclude  that  one  molecule  of  the  monovalent  tannic  acid 
is  required  for  each  amido  group  contained  in  the  molecule 
of  any  basic  colouring  matter.  According  to  this  1  rnol.  of 
rosaniline  would  require  3  mols.  of  tannic  acid.  But  on  the 
other  hand  we  know  that  the  tri-aciu  salts  of  rosaniline 
are  practically  colourless,  and  cannot  be  dissolved  in  water 
without  decomposing  at  once  into  free  acid,  and  the  mon- 
acid  colour  salt  known  as  magenta.  This  might  lead  us  to 
suppose  that  the  tannic  acid  in  forming  a  lake  with  a  basic 
colour  simply  takes  the  place  of  the  acid  the  basic  colour 
is  originally  combined  with.  Iu  this  case  1  mol.  of  magenta 
would  require  only  1  mol.  of  tannic  acid,  but  we  find  that 
following  this  rule  Bismarck-brown  would  demand  4  mols.  of 
tannic  acid.  The  difficulty  still  increases  if  we  try  to  apply 
this  idea  to  the  Benzaldehyde  greens.  The  hydrochloride 
of  this  green  corresponds  to  the  formula  :— 


C'GH4.N(CH3)., 


LC^Hj.NccirOi.ci 


one  molecule  of  it  accordingly  would  combine  with  one 
molecule  of  tannic  acid.  The  oxalate  of  the  same  green 
shows  the  composition — 

f"C6H5 
C{  Ci;H4.N(CHn)..Iir .o, 
l.C6H4.N(CH3)s-CO.O 


rCoH^NCCH^-CO.O 

<J.j  C6H4.N(CH3)..H2CA 

I 
IC,;H, 


which  would  indicate  that  at  least  two  molecules  of  tannic 
acid  are  necessary  to  saturate  one  molecule  of  the  green. 
The  only  conclusion  these  few  examples  lead  to  is  that  no 
amount  of  theoretical  reasoning  will  ever  enable  us  to 
determine  the  amount  of  tannic  acid  required  by  each  of  the 
many  basic  colours.  It  also  must  not  be  forgotten  that  the 
basic  dyes  of  the  trade  may  only  in.  a  very  few  instances  be 
considered  as  practically  pure  substances.  Most  ot  them 
contain  from  5  to  75  per  cent,  of  indifferent  soluble  matter, 
such  as  dextrin,  sugar,  common  salt,  Glauber's  salt,  or  sodium 
carbonate.  Only  those  colours  which  are  sold  in  the  form  of 
crystals  mav  for  all  practical  purposes  be  considered  as 
pure.  Supposing,  therefore,  the  molecular  relations  between 
any  basic  dye  and  tannic  acid  to  bo  known,  in  the  majority 
of  cases  we  should  still  require  to  .estimate  the  amount  of 
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ilouring  matter  contained  in  a  given  sample.    This  is 

a  ta-k  which  at  present  is  considered  to  be  one  of  the  most 

and  difficult  to  be  met  with  in  analytical  chemistry. 

In  view   of  all  thesi  the  way  to  solve  the 

problem  in  question  in  a  practical  manner  might  appear  to 

analytical  estimation  of  the  quantity  of  tain 

try   tor     il omplete    precipitation   of    a    definite 

quantity  of  i  tig  matter.     This  illy  what 

the  manufacturer  does  on  a  large  scale,  if  be  adds  to  the 
solution  of  colouring  mattei  and  suspended  mineral  body, 
a  solution  of  tannic  acid,  until  the  precipitation  appears  to 
be  complete.  Hetimplj  aims  at  a  certain  physical  condi- 
tion :  of  the  chemical  reaction  in  this  process  be  knows 
nothing,  '11  ii -  slipshod  way  of  working  is  direct!] 
responsible  for  the  very  bad  reputation  the  lakes  from  basic 
colours  enjoy.  Working  undei  thesi  conditions  the  lakes 
will  contain  at  the  utmost  only  a  fraction  of  that  quantity 
of  tannic  acid  which  would  have  been  required  for  the 
thorough  fixing  oi  the  dye.  The  greater  pari  of  the  latter 
i-  -imply  mechanically  attached,  partly  by  the  body  of  the 

irtlj  bj  the  real  tannin  lake  which  has  been  | 
tat. 'I.      All  this   mechanically    fixed    colouring   matter   i- 
utterly  incapable  of  resisting  the  action  of  the  light  and  air, 
and  a  few  hours'  exposureof  such  a  lake  to  direct  sunlight 
is  often  sufficient  to  do-troy  its  beauty  beyond  recall. 

In  m\  opening  remarks  1  have  been  referring  to  the  well- 
known  fact  thai  indifferent  organic  or  inorganic  bodies  are 
able  to  ii\  upon  themselves  large  quantities  of  basic 
colouring  matters.  The  real  cause  of  this  phenomenon 
has  never  been  clearly  established,  but  in  the  meantime  it 
has  been  christened  "molecular  surface  attraction."  Great 
quantities  of  lakes  are  produced  in  this  way,  containing 
nothing  bul  the  colouring  matter  ami  the  base  or  body, 
illy  starch,  hydrate  of  alumina,  or  China  clay. 
The  distinguishing  feature  of  these  lakes,  which  with 
clc  have  nothing  in  common  bul  the 
name,  i-  their  extraordinary  fugitiveness.  Tannin  lakes, 
however,  are  to  a  much  greater  extent  than  even  the  above- 
named  bodies  capable  of  mechanically  fixing  basic  colours. 
Accordingly,  in  producing  a  tannin  lake  as  jusl  dec 
a  certain  quantity  of  the  colouring  matter  is  in  the  first 

inst: taken  up  by  the  body  before  any  tannin  is  added  at 

all,  ami  subsequently   each  drop  of  the  tannin  solution  on 

added  carries  down  aboul  twice  as  much  colouring 
mattei  a-  i-  required  for  the  formation  of  the  normal  lake 
A  simple  calculation  will  -how  that  even  under  tin-   most 

ible    circumstance more   than   aboul    half  the 

colouring  matter  contained  in  the  lake  i-  there  fixed  as  a  true 
tannin  lake,  the  real  being  present  in  the  free  state.  Washing 
with  water  will  onlj  remove  a   small  quantity  of  this   free 

ng   maitcr,  bul    it   t-   worth   mentioning   that    such 
i-  always  most   injurious  to  the  brilliancy  of   the 

lake.    I.ake>  mail,'  froi agenta,  methyl-violet,  ami  Beuzal- 

dehydc  gn  en  behave  n  u  kable  degn  e. 

The  quantit)  of  colouring  matter  absorbed  bj  the  above- 
mentioned  bodies  depends  verj  much  n| the  nature  of  the 

body  aid  itsstati  of  subdivision.     But  on  the  other  hand  the 

nature  ol  tl olouring  matter  is  ah* 

it  appears  that  the  stroi  ua»   shows  a  minimum 

aid    the  weakest    a    maximum,    of   mi  fixation, 

il   importani  •    is  tic    obsi  nation  I  made 
that  al-o  tli.  the  acid  which  combini  -i  « ith   the 

colour  base  forms  the  commercial  dye,  has  a  most  decided 

effect  11 1 the  phci mon   i-  question,  the  Btrongesl  acid 

corresponding  to  a  minimum,  the   •  i   to  b  maxi- 

miim    Ol  i 

may  l„  briefly  exnn  —  l  bj  saying  that  the  amount  of 
surfai  ■  ,,al  io  ii„ 

live  strengths  ol  the  various  colour  bases  ami  to  the 
respective  strengtl  ids  which  an  in  combination 

with  them. 

I  hose  rela'  il„  experiments 

The  limine*  were  obtained bj  suspending 

of  alumina  in  the  formol  aluminium  hydrate  in  500cc 

oi  viatei.  ami  ndding  -o  much  ol  n  ball  pi  r  ,  ent  soluti f 

colouring  matter  thai  a  drop  of  the   mixture  jus)  b 

-I.,. a  on  Alter  paper  tin-  tir~t  trace  of  unabsorbed,  u  ..  tunning 

colouring  matter. 


)iki  1'aits  of  AitJi  absorb 


i  stter. 


Parts. 


Manufacturer. 


k  brown  G  

s-30 

damps      Bri  -    Manchester. 

7-1S 

Dan.  Dawson  lire*..  Limited, 
Huddersfleld. 

Methyl  violet  Ii,  extra  .. 

I-87 

Bad.  \iniiu  and  s,*ia  (abrik, 

Brilliant  irreeii,  cryst  — 

KQchlor  and  Bud,  Creleld. 

Magenta  large  cryst.  . .. 

linn.  Dawson  Bros.,  Limited, 
HuddersUeld. 

lie    U 

r:»; 

1..  Cuasolla  ,v  i',,..  Pranxfort-on- 
i  he-Maine. 

Methylene  blue  B,  i 

l  0! 

Mil  BrnuinK, 
Il  chst. 

Ihioflavine  T 

1        1     .1     -      1      .     A     1     ....    1    IMIlki. 

.]:illi>'. 

reen,  cr.vst 

ra 

Kuchlerund  Buir.Orefeld. 

0  St 

I  rankfort-ou- 

the-Maine. 

These  remarkable  relations  between  the  absorption  of 
colouring  matters  ami  the  strength  of  their  respective 
colour  bases  ami  of  the  acids  combined  with  them,  show 
that  this  surface  attraction  in  all  ii-  details  is  perfectly 
identical  with  the  well-studied  phenomenon  of  dii 
tion.  which  occupies  such  an  importani  position  in  the 
theory  of  mordanting  "with  tin- salt-  of  antimony,  tin,  iron. 
chromium,  alumina,  ami  others.     All  these  salts  are  more 

capable  to  dissociate  according  to  the  strength  of 
the  respective  bases  ami  the  acids  these  are  combined  with, 

i-  we  found  for  the  basic  colours. 
This   description   of   surface    attraction    .is   dissociation 
seem-,  however,  incompatible  with  the  fact  that  the  colour 

bases  of   mosl   basic  colours  an lourless,  or  nearly  -■■. 

while  those  lakes  formed  through  surface  attraction  are 
nearly  all  fairly  strong  in  colour,  which  ought  not  to  he 
tic  ,as,  n  dissociation  had  taken  place  resulting  in  tin' 
fixation  of  th.-  insoluble  colourless  base  of  tin-  colouring 
niaiiei  upon  tin-  indifferent  body  present,  whereas  the  acid 

of  the  colouring  matter  would  he  free  ill  solution,  lint  this 
objection  carries  very  little  weight  with  it.  as  it  is  highly 
improbable  tor  such  a  dissociation  to  rcsnii  in  a  quanti- 
tative separation  of  colour  base  ami  acid,  ami   the  very  fact 

of  these  dissociation-lakes  still  being  coloured  products 
only  prows  that  the  dissociation  of  the  basic  colouring 
matters  proceeds  on  the  same  lues  as  thai  of  the  above- 
mentioned  inorganic  salts,  namely,  in  the  production  of 
basic  salts  insoluble  in  watci . 
The  capability  of  basic  colouring  mattei-  to  form  basic 

sails  i-  undisputed,  ami  It   is  also  well  known    that  the  latter 

are  either  totally  insoluble  in  water  or  soluble  with  great 
difficulty,  bul  all  these  basic  salts  are  of  a  verj  strong  colour, 
astances  can  easilj  be  demonstrated  bj  adding 
in  a  moderately  strong  solution  of  Benzaldehyde  green  a 
concentrated  solution  ol  Glauber's  salt  oi  acetate  of  soda, 
when  a  basic  sail  is  precipitated  in  the  form  of  a  dark  him' 
green  resinous  mas-,  which  in  water  free  from  carbonic 
acid  is  nearly  insoluble.     Ol  course  this  dissociation  mosl 

he    ace panied  by  a  lo-s  of   colouring  power,  ami   it  is  not 

at  all  difficult  to -how  that   the  lake-  produced   me!. 

influence  contain  the  colouring  matter  in  what  I  might  term 

a  weakened  ami  generally  altered  form.  If  we  produce 
such  a  dissociation-lake  upon  a  bodj  of  i  bina  day  we 
invariably  find  the  shade  to  differ,  frequently  in  a  very 
considerable  m  the  shade  of  the  corresponding 

tannin  lake.  As  a  rule  the  red  dissociation  lakes  are 
yellower,  the  violel  ami  blue  ones  redder,  ami  the  green 

one-  bluer.      If   we  add  to  any  such   lake  tannic  acid  or  any 

other  preferably  organic  acid,  a  considerable  change  takes 

and    the  colour  of  the  lake  develops  immediately  into 

a  new,  often   more  thai  t.  stronger  Bhade,  thus 

proving  thai  indeed  the  lake  in  its  tiist  stage  contained  the 
colouring  matter  in  a  dissociated  aid  therefore  partly 
colourless  form.     As  a  more  striking  illustration  in  i 

lie     dissociation    we    may   wash    one    of   these  lakes   with    a 

i.miity  of  boiling  water.    Only   traces  of  colouring 
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matter  are  found  to  go  into  solution,  although  at  last  the 
lake  becomes  practically  colourless.  If  we  now  suspend 
this  lake,  which  seems  to  have  lost  as  nearly  as  possihle  the 
whole  of  its  colouring  matter,  in  water,  and  then  add  some 
tannic  acid,  the  colour  reappears  in  nearly  its  original 
strength.  After  this  I  think  we  may  consider  the  disso- 
ciation of  basic  colours  in  the  presence  of  organic  or 
inorganic  indifferent  bodies  to  be  an  established  fact. 

That  tannin  lakes  themselves  are  capable  of  absorbing  in 
this  way  much  larger  quantities  of  basic  colours  than 
even  the  above-mentioned  bodies,  which  are  used  to  preci- 
pitate the  lakes  upon,  has  been  already  stated.  I  made  this 
observation  in  attempting  to  estimate  the  quantity  of 
tannic  acid  required  to  form  lakes  with  the  various  basic 
colours,  by  titrating  the  latter  dissolved  in  a  10  per  cent, 
solution  of  sodium  acetate  with  a  3  per  cent,  solution  of 
tannic  acid,  until  a  drop  of  the  titrated  solution  placed  on 
filter-paper  showed  all  the  colouring  matter  to  be  completely 
precipitated.  The  results  of  these  experiments  are  recorded 
in  the  following  table : — 


i  lolouring  Matter. 

Tannic  Acid 
actually  required. 

Tannic  Arid 
found  by  Titration. 

Solid  gi'cL'n 

622 

1,'iit 
620 

ISl! 

322 

173 
138 
156 

Ills 
20H 

101 

You  see  that  on  the  average  for  the  precipitation  of  the 
basic  colours  about  half  a  molecule  of  tannic  acid  per 
molecule  of  colouring  matter  is  sufficient.  Now,  on 
weighty  theoretical  grounds  we  know  that  at  least  one 
molecule  of  tannic  acid  is  required  to  form  a  true  lake,  so 
that  in  those  lakes  at  least  one  half  of  the  colouring  matter 
existed  in  free  state.  This  shows  that  whenever  tam. it- 
acid  is  added  to  a  solution  of  any  basic  colour,  complete 
precipitation  of  the  latter  is  obtained  with  only  partial 
conversion  of  the  basic  colour  into  a  normal  lake,  and  until 
a  certain  definite  quantity  of  tannic  acid  is  added  over  and 
above  that  quantity  required  for  the  physically  complete 
precipitation  of  the  basic  colour,  the  lake  obtained  readily 
succumbs  to  the  detrimental  influence  of  light  and  air  as 
well  as  soap  and  water.  I  need  scarcely  say  that  the 
same  conclusions  obtain  in  the  case  of  cotton,  mordanted 
with  tannic  acid  and  dyed  in  the  presence  of  an  excess  of 
colouring  matter  ;  the  attainment  of  which  at  present  with 
the  dyer  is  simply  a  question  of  good  luck. 

These  difficulties  arc  attributable  partly  to  the  fact  that 
neither  the  dyer  nor  the  lake  manufacturer  acknowledge 
the  existence  of  definite  molecular  relations  between 
colouring  matters  and  mordants  in  any  but  the  crudest 
form,  and  the  calico-printer  is  in  this  respect  no  doubt 
considerably  ahead  of  them.  Hut  on  the  other  hand  it 
must  also  be  admitted  that  at  least  in  the  case  of  the  lakes 
from  basic  colours  our  theoretical  knowledge  is,  for  reasons 
sufficiently  stated,  rather  defective.  We  know  that  the 
formation  of  a  lake  from  a  basic  colour  and  tannic  acid  is 
the  formation  of  a  tannin  salt  of  the  respective  colour  bases, 
and  we  know  that  at  least  one  molecule  of  tannic  acid  is 
required  for  one  molecule  of  the  colouring  matter,  but 
beyond  that  we  are  treading  on  rather  unsafe  ground,  and 
we  must  admit,  if  only  the  possibility,  that  two,  three,  or 
in  certain  cases  even  four  molecules  of  tannic  acid  ruay  be 
necessary.  A  reliable  method  for  the  estimation  of  the 
quantities  of  tannic  acid  actually  combining  with  the 
various  basic  colouring  matters  is  therefore  of  very  great 
importance. 

After  tlie  experience  made  in  titrating  solutions  of  basic 
colours  with  tannic  acid,  it  is  obvious  that  only  by  adding 
exactly  the  required  quantity  of  the  latter,  or  an  excess  of 
it  to  the  colour  solution,  can  we  expect  the  whole  of  the 
colouring  matter   present  to  be  converted  into  the  normal 


lake.  What  this  exact  quantity  amounts  to  we  do  not  know, 
but  we  are  always  able  to  use  an  excess,  and  we  an-  also 
able  to  estimate  volumetric-ally  that  quantity  of  it  which  did 
not  enter  into  combination  with  the  colouring  matter. 

For  carrying  out  this  estimation  I  use  (1)  a  solution  of 
30  grms.  of  purest  tannic  acid  and  200  grms.  of  chemically 
pure*  sodium  acetate  in  1,000  cc.  of  distilled  water  ;t  (2),  a 
solution  of  1  grm.  of  permanganate  in  1,000  cc.  of  water  ; 
(3),  a  solution  of  5  grms.  of  dry  indigo  carmine  and  100  cc. 
of  pure  concentrated  sulphuric  acid  in  1,000  cc.  of  water. 
( >f  the  basic  colouring  matters  1  grin,  is  dissolved  in  200  cc. 
of  water.  The  first  operation  is  to  determine  the  standard 
of  the  permanganate  solution  against  the  tannic  acid  solution. 
For  this  purpose  20  cc.  of  the  latter  are  diluted  to  200  ce. ; 
5  cc.  of  this  diluted  solution,  2D  cc.  of  the  indigo  solution, 
and  750  cc.  of  water  are  mixed  in  a  beaker  and  then  titrated 
by  slowly  dropping  in  the  permanganate  until  the  well- 
known  change  of  colour  appears.  In  exactly  the  same  way 
the  indigo  solution  is  titrated,  and  we  are  then  able  to 
calculate  the  number  of  milligrammes  of  tannic  acid  equal 
to  1  cc.  of  the  permanganate  solution. 

The  mode  of  procedure  is  now  the  following  : — 25  cc.  of 
the  colour  solution  are  run  into  20  cc.  of  the  tannin  solution, 
which  is  contained  in  a  200  cc.  tlask.  The  contents  of  the 
flask  are  gently  agitated  by  shaking,  and  the  flask  put  on  a 
water-bath  for  10  minutes ;  the  colouring  matter  is  now 
completely  converted  into  the  tannin  lake.  The  flask  is 
tilled  up  to  200  cc,  well  shaken,  and  the  200  cc,  or  part 
thereof,  is  Altered  into  a  dry  tlask  through  a  dry  fluted  filter. 
5  cc.  of  the  filtrate,  20  cc.  of  the  indigo  solution,  and  750  cc. 
of  water  are  then  titrated  with  the  permanganate  as  usual. 
We  tirnl  then  the  quantity  of  tannic  acid  required  for  1  grm. 
of  the  basic  colour  under  examination  by  a  simple  calcula- 
tion, which  leads  to  the  general  formula — 

y  =  0-32  b  (a  -  c). 

The  number  of  cc.  of  permanganate  used  in  the  two 
titrations  are  respectively  a  and  c  in  this  formula;  6  stands 
for  the  number  of  milligrammes  of  tannic  acid  corresponding 
to  1  cc.  of  the  permanganate  solution. 

Supposing  we  have  found  of  the  tannin  solution  as  diluted 
for  standardising  5  ec.  +  20  cc.  of  indigo  solution  to  require 
35 '  4  cc.  of  permanganate,  likewise  of  the  filtrate  from  the 
lake  5  cc.  +  20  cc.  of  indigo  solution  to  require  33 '2  cc.  of 
permanganate  ;  lastly,  1  cc.  of  permanganate  to  represent 
1-420  nigrm.  of  tannic  acid,  then  we  have  in  the  above 
equation  a  =  35-4,  c  =  33 '2,  b  =  1    42. 


y  =  0-32  b  (.«  -  c)  =  0-32  x   W2 


=  0-9988 


This  would  mean  that  1  grm.  of  the  examined  colouring 
matter,  to  be  completely  converted  in  a  tannic  lake,  requires 
0-9988  grm.  of  tannic  acid.  From  this  we  can  easily  find  the 
molecular  relations  between  these  two,  which  figure,  how- 
ever, for  practical  purposes  is  of  little  value,  as  most  of  the 
commercial  basic  colours  are  very  far  from  pure,  containing 
as  they  do  varying  quantities  of  sugar,  dextrin,  or  other 
suitable  diluents.  Ouly  those  colours  which  are  sold  in 
crystals  may  for  practical  purposes  be  considered  to  be 
pure. 

In  the  table  on  the  next  page  I  have  embodied  the  results 
of  the  examination  in  the  described  manner  of  practically 
all  basic  colouring  matters  known  at  present. 

The  first  conclusion  these  results  enable  us  to  draw  is 
that,  with  the  exception  of  chrysoidine,  the  molecules  of  all 
basic  colours  require  more  than  one  molecule  of  tannic  acid 
to  form  a  tannin  lake.  This  result  is  perhaps  not  particularly 
surprising  as  far  as  such  colouring  matters  are  concerned, 
which  contain  in  the  molecule  two  or  more  molecules 
of  hydrochloric  acid  (Solid  green,  Hismarck  brown, 
[ndazine),  but  it  is  scarcely  to  be  expected  for  those  dyes, 
which  although  containing  polyaeid  bases,  still  are  only 
capable  of  forming  colour  salts  with  one  molecule  of 
hydrochloric  acid,  as  is  the  case  with  the  majority  of  basic 
colouring  matters.  With  the  exception  of  auramine  and 
chrysoidine,  all  basic  colouring  matters  appear  to  require 
for  each  molecule  of  colour  base  two  molecules  of  tannic 
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157  Dan.Daw!  d.r  Huddersfiold. 

161  n  -    >-:.  a  H. 

nil  ..  Frankfort  a  M. 

I.;.'  Dan,  Daws  in  Bros.,  Lim.,  HudderaQeld. 

130  1..  Cassella  and  Co..  Frankfort  a  H. 
11-  Initio  uml  Sodafabrik. 

143  Kui  nli  i  and  Buff,  I  n  .1.1. 

I  ;:.  Kuchlerand  Butt,  Crefeld. 
Hail.  Anilin  uml  Sodafabrik. 
Bod.  Anilin  und  Sodafabrik. 

ii  Hail.  Anilin  und  Sodafabrik. 

\.  Leonbardl  and  C  ■-,  Muhlheim  u  II. 

1".  nllar.it  and  O"..  Mullllleiiu  "  II. 

--J  1 ..  Cassella  and  Co.,  Frankfort  a  M. 

172  U  Cassella  and  Co.,  Frankfort  a  H. 

,i  Had.  Anilin  und  Sodafabiik. 

12S  Bad,  Anilin  uml  Sodafabrik. 

130  Mcistcr, Lucius, and  Bruning,  II  echsl   .  M. 
S3  Durandand  Huge 

163  Durandand  Hugueuin,  Basic. 
Durand  ami  Muguenin,  Baalo. 

131  Durandand  t£ugucnin,BasIo. 

lm  \.  I     nhardl  an. I  i  ....  Ifahlhcim  ■■  II. 

i'.-  \   I.    nhardl  and  Co.,  Uflblheim  o  II. 

Iiji  Had.  Anilin  uml  Sodafabrik. 

131  Hampeon  Bros.,  Manchester. 
in  Lkforl  o  \l 

II  I  .  (  .  Frankfort  .    H. 
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■  isic  nature  of  tannic 

ncid,  the  1-fl  combining  with  I  molecule  >>f 

auramin  rse,  we 

can   onlv  speak  of  hall  tic  of  tannic  acid  as  an 

expression  of  the  simplest  .|  us  obsen-ed  ; 

actually  '    three    mi 

combine  « ith  t»u  moleculi  ac. 

The  figure*  of  tin-  table  and  the  previous  one  show  that, 

l'. -in-i.ilh  speaking, >  quarter  the  quantity  of  tanni        id 

n_\  for  l lie  .  .no]  ...ii  of  the  I 


tannin   lake,   suffices   to   product  physical 

precipitation.  The  danger  involved  in  this  Fad  I  have 
dread]    taken    occo  mphasise,  and    although   the 

lake  manufacturer  is  bj  Par  the  greatest  sinner,  -till  I  must 
say  that  not  a  single  sample  of  cotton  yarns  did  I  find  dyed 
wiili  basic  colours  on  a  tannin  mordant,  which  did  not 
contain  an  ej  matter,  although  perhaps,  in 

fairness  to  the  respective  dyers,  I  ought  to  state  that  I 
onlj  examined  medium  and  dark  shades. 

On  the  head  ol  the  results  gained,  it  i-  now  easy  to 
understand  why  tannate  of  soda,  although  a  good  precipitant 
foi  basic  colours,  gives  very  bad  results  both  as  regards 
beauty  "t  shade  and  fastness.  The  majoritj  of  bade 
colours  containing  only  one  molecule  of  hydrochloric  acid 
equivalent,  can  assimilate  from  the  tannate  of  soda 
only  one  molecule  of  tanni. •  and,  for  reasons  which  are 
sufficiently  clear,  whereas  two  molecules  of  it  would  hi. 
required  to  fully  develop  the  -hade  and  produce  the 
maximum  of  fastness.  This  fault  of  the  tannate  ol 
can  now  be  easily  remedied  by  substituting  for  ii 
might  term  the  bitannate  of  soda.     In  using  the  latterwe 

are   ind I  aide  to  produce  lakes   which  in  fastness  and 

beauty  are  most  satisfactory. 

In-  noteworthy  that  K hlin,  experimenting  on  th 

but   on   entirely  difl  .   obtained    results 
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which  approach  my  figures  very  closely,  although  they  arc 
still  too  low.  Koechliu  recommended  the  precipitation  of 
the  basic  colours  with  such  an  acid  tannate,  and  gives  the 
following  proportions  :  — 

Magenta. — Four  of  colouring  matter,  .">  tannic  aeid,  'I  soda 
crystals. 

Methyl  violet  and  Solid  green. — Four  of  colouring  matter, 
5  tannic  acid,  1  soda  crystals. 

The  manufacture  of  tannin  lakes  has  been  nearly  abandoned 
by  the  lake  manufacturers,  as  the  bad  methods  employed 
produced  most  ungratifying  results,  i.e.,  dull  and  fugitive 
shades.  Where  the  use  of  basic  colours  cannot  be  avoided, 
they  are  now  almost  exclusively  fixed  as  arsenites,  phos- 
phates, or  stearates,  and  palmitates,  the  two  last  ones  by 
precipitation  with  soaps.  All  these  precipitants  give  no 
fast  lakes,  but  more  or  less  brilliant  shades,  which  to  no 
small  degree  is  due  to  the  fact  that  the  lake  manufacturer, 
unconscious  to  himself,  always  uses  these  mordants  in 
quantities  amply  sufficient  for  the  complete  fixation  of  the 
basic  colours  employed,  a  chance  which  he  has  never  given 
to  the  tannin  lakes. 

In  dyeing  and  printing,  however,  the  use  of  tannic  acid  is 
predominant,  and  though  other  mordants  are  used  some- 
times, they  are  of  subordinate  importance.  The  dyer  and 
printer  knows  well  enough,  that  to  produce  darker  shades 
stronger  mordanting  is  essential,  but  dyeing  according  to 
molecular  proportions  is  still  a  thing  of  the  future.  It  is 
therefore  not  surprising  to  find  that  all  the  darker  shades 
especially  are  more  or  less  overdyed,  anil  therefore  more  or 
less  deficient  in  fastness  to  light,  air  and  soap. 

The  results  recorded  in  the  tables  above,  and  the  analytical 
method  brought  before  you,  now  enable  the  dyer  to  exactly 
estimate  the  quantity  of  basic  dye  that  can  he  applied  to  a 
certain  percentage  of  tannin  mordant  on  the  fibre.  Of 
course,  I  am  quite  aware  of  the  difficulty  that  the  dyer  uses 
a  great  variety  of  tanning  materials  besides  tannic  acid. 
The  next  thing  required  is  therefore  to  extend  the  above 
tables  for  all  these  tanning  materials,  and  also  to  estimate 
the  quantities  of  the  respective  tannic  acids  which  are  fixed 
upon  cotton  on  treating  it  in  the  various  tannin  baths  of 
different  strength.  This  involves  some  work,  but  there  is 
no  practical  difficulty  in  the  way  of  doing  it. 

It  has  been  known  for  a  long  time  to  the  dyer  that  the 
beauty  of  tannin  lakes,  as  well  as  their  fastness  to  all 
influences,  is  considerably  enhanced  by  treating  them  with 
certain  metallic  salts,  only  the  lake  manufacturer  has  paid 
no  heed  to  this  fact. 

Un  treating  a  tannin  lake  with  a  metallic  salt  such  as 
certain  salts  of  antimony,  tin,  zinc,  lead,  or  iron,  compound 
lakes  arc  formed,  and  Witt  has  particularly  showed  that  to 
produce  a  really  bright  and  fast  tannin  lake  the  use  of  one 
of  those  salts  is  indispensable.  Of  the  above  mentioned 
salts,  those  of  antimony  proved  to  be  superior  to  any  other, 
and  since  the  introduction  of  these  salts,  especially  tartar 
emetic,  through  Th.  Brooks,  of  Manchester,  all  others,  except 
those  of  tin  and  iron,  which  are  used  tor  special  purposes, 
have  been  practically  given  up.  Neither  the  dyer  nor  the 
printer  needs  to  be  reminded  of  the  usefulness  of  these 
salts,  but  the  lake  manufacturer  has  up  to  now  never  given 
them  a  fair  trial. 

In  dyeing,  the  tanned  cotton  is  always  treated  in  the 
presence  of  a  more  or  less  considerable  excess  of  tartar 
emetic  or  one  of  its  substitutes,  and  this  is  of  no  consequence, 
as  the  tannic  acid  can  only  fix  its  due  quantity  of  oxide  of 
antimony,  and,  before  dyeing,  any  excess  of  the  latter 
will  have  been  removed.  In  lake-making  this  is  entirely 
different,  and  an  excess  of  antimony  salt,  especially  tartar 
emetic,  would  lead  to  results  which  are  not  intended.  Tartar 
emetic,  not  through  being  an  antimony  salt,  but  through 
being  a  tartrate,  is  a  very  powerful  precipitant  of  basic 
colours,  with  which  it  forms  compound  lakes  by  substitution 
of  the  colour  base  for  the  potassium,  thus  : — 

C\,H4O,-.K(Sb0)  +  C10H18N3C1  = 

H 

OH— C-CO.O.(SbO) 

|  +  KCI. 

OH— U— CO.O.C,„II,,X.t 
H 


These  lakes  are  neither  very  bright,  and  still  less  fast, 
and  their  formation  must  therefore  be  avoided  by  beinn- 
careful  not  to  employ  an  excess  of  tartar  emetic.  Other 
antimony  salts  containing  no  acid  capable  of  forming  lakes 
with  basic  colours,  will  not  precipitate  the  latter,  and  may 
therefore  be  used  with  greater  safety. 

The  reaction  between  tartar  emetic  and  tannic  acid  might 
be  thought  to  occur  between  equal  molecules  of  each  which 
practically  would  come  to  equal  quantities,  the  molecular 
weights  of  the  two  being  334  and  322  respectively.  But  on 
titrating  a  solution  of  tannic  acid  with  a  solution  of  tartar 
emetic  according  to  Dr.  Gerland's  method,  I  found  that  each 
molecule  of  tannic  acid  requires  only  half  a  molecule  of 
tartar  emetic,  and  1  satisfied  myself  by  numerous  practical 
experiments  that  indeed  this  proportion  must  not  be  ex- 
ceeded, otherwise  the  lake  never  settles  and  it  becomes 
impossible  to  wash  it  sufficiently.  The  lakes  obtained  from 
basic  colours  with  the  required  quantity  of  tannic  acid  and 
the  corresponding  quantity  of  tartar  emetic  are  beautifully 
bright  and  immensely  superior  in  fastness  to  the  basic 
colour  lakes  produced  at  present. 

For  reds  and  pinks,  bichloride  of  tin  is  frequently  used 
by  the  dyer  in  preference  to  tartar  emetic,  as  the  shades, 
especially  when  light,  are  decided^  finer,  but  it  must  also 
be  said  that  they  are  very  moderately  fast  only.  lu  a 
similar  way,  of  course,  bichloride  of  tin  can  be  used  for  the 
manufacture  of  free  lakes  in  the  proportion  of  half  a  mole- 
cule of  tin  salt  for  one  molecule  of  tannic  acid.  It  is  also 
advisable  to  add  always  a  sufficient  quantity  of  sodium 
acetate  iii  order  to  paralyse  the  free  hydrochloric  acid  which 
is  produced  by  the  reaction  of  the  tannic  acid  upon  the 
tin  salt. 

Besides  tannic  acid,  a  great  number  of  organic  and 
inorganic  acids  are  able  to  form  hikes  with  basic  dyes. 
Nearly  all  aromatic  acids,  many  of  the  fatty  acids,  and  of 
the  inorganic  acids,  phosphoric,  antimonic,  arsenic,  tungstic, 
molybdic,  silieious,  and  others  appear  more  or  less  suitable. 
They  are,  of  course,  all  used  in  the  form  of  their  alkali 
salts.  The  conditions  under  which  lakes  with  these  acids 
can  be  obtained  are  far  less  complicated  as  in  the  case  of 
tannic  acid  lakes,  the  reaction  being  essentially  one  of 
substitution  of  the  acid  of  the  colour  salt  through  the  acid 
of  the  precipitating  alkali  salt.  Most  of  these  acids  or 
their  salts  must  he  used  in  considerable  excess,  however,  to 
obtain  complete  precipitation  of  the  colouring  matter.  This 
applies  especially  when  dark  shades  are  to  be  produced  ; 
light  shades  scarcely  require  an  excess  of  precipitant.  But, 
without  exception,  I  found  lakes  made  from  any  of  these 
acids  not  able  to  bear  comparison  with  the  corresponding 
tannin  lakes  as  far  as  fastness  is  concerned.  Of  the  above- 
mentioned  acids,  only  silicic  acid  has  been  suggested  for 
the  dyer's  use.  It  can  easily  be  fixed  upon  cotton  by 
treating  the  latter  in  a  solution  of  silicate  of  soda,  wringing 
out,  passing  through  weak  sours,  and  rinsing.  Cotton  pre- 
pared in  this  manner  takes  up  most  basic  colours  verv 
eagerly,  but  the  shades,  which  are  generally  very  bright, 
are  exceedingly  fugitive. 

Phosphates,  arsenites,  arseniates,  and  antimoniates  may 
advantageously  be  employed  for  the  preparation  of  lakes 
upon  a  body  of  starch.  For  the  same  purpose  tartrates, 
and  particularly  so  tartar  emetic,  give  very  good  results. 
All  these  mordants,  if  applied  in  conjunction  with  other 
bodies,  fail  to  act  satisfactorily,  which  is  due  to  the  fact 
that  lakes  on  starch  are  made  by  working  all  through  the 
process  with  as  little  moisture  as  possible,  whereas  those 
lakes  precipitated  on  mineral  bodies  are  always  precipitated 
from  very  dilute  solutions.  More  satisfactory  are  the 
results  if  the  above-mentioned  acids  are  not  used  in  the 
form  of  their  alkali  salts,  but  in  the  form  of  some  sour  salt 
insoluble  in  water.  Used  in  this  way  phosphoric  and 
arsenic  acid  give  very  good  results. 

This  process  is  carried  out  by  precipitating  a  solution  of 
sulphate  of  alumina  with  arsenite  of  soda  of  the  formula 
Na.dlAsO.,,  the  precipitate  forms  with  basic  colours  com- 
pound lakes  of  great  beauty,  although  not  very  fast.  The 
chief  drawback  of  these  lakes  is  the  large  amount  of 
arsenic  they  contain.  In  this  respect  the  analogous  alumina 
phosphate  is  quite  innocent,  but  the  lakes  made  from  it, 
although  good  enough  by  therose?ves,  are  no*  so>  bright   as 
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the  former.     The  arsenite  and  phosphate  of  alumina  used 
iiiii~-t  be  tlit-  acid  salts  of  the  respective  formulae — 


\i        UO  II 

|  >  :AsO  II 

A!     :AsO  II 


and 


A1=:P04H 
|>:P04H 

A!       tl'H.II 


With  the  neutral  salts  of  tin-  formula — 

Al     -A-n  Ai     =PO 

I  and 

Al     |AsO  Al     ;i'(i, 

the  -had.-  obtained  are  considerably  duller  and  much  more 
fugitive.  The  cause  of  tin-  is  evidently  the  neutrality  of 
those  latter  compounds,  which  probably  are  nol  able  to 
with  basic  colours  with  formation  of  a  true  lake, 
whereas  tin-  above-mentioned  acid  salts  air  capable  of 
chemically  assimilating  1 1 1.  ■  colour  bases. 

Not  unimportant  is  the  use  which  is  made  of  the  alkali 
salt-  ..I  tl"  fatty  acid*  (soaps)  for  the  production  of  lakes 
in  tin-  free  Btate  and  upon  the  cotton  fibre,  the  int.  r 
application  being  only  made  in  dyeing  and  not  in  calico 
printing.  Only  very  few  basic  colouring  matters  .-an  be 
precipitated  with  Boap  solution,  hut  in  the  presence  of 
hydrate  ol  alnmina,  alumina  arsenite  and  phosphates,*  ami 
most  metallic  hydroxides  and  ..\i<l.'-,  lakes  are  formed  in 
which  the  fatty  acid,  or  rather  an  acid  salt  of  it,  forms  a 
constituent  part.  The  lake-  obtained  under  these  conditions 
ai.-  exceedingly  beautiful.  lint  considering  the  little 
affinity  between  colour  bases  and  fatty  acids,  it  is  hardly 
surprising  to  find  them  highly  fugitive. 

This  method  snitabl]  modified  i-  also  used  for  dyeing, 
especially  for  weak  Bhades  of  magenta,  safranine,  and 
methyl  violet  The  yarn  is  Bteeped  in  a  soap  solution  for 
some  time,  wrung  out  and  passed  through  a  solution  of  tin 
it  for  pink  or  rose  Bhades,  or  through  calcium  chloride 
if  for  violet.  Kitet  rinsingthe  varus  they  can  be  dyed  al 
once,  hut  better  results  as  regards  fastness  an-  obtained  by 
taking  tin-  varus  previous  t..  dyeing  through  a  weak  tannic 
acid  bath.  As  t..  the  beaut}  of  theshades  soobtained  there 
is  no  doubt,  bul  their  fastness  amounts  to  verj  little,  the 
yarns  being  verj  much  given  to  rubbing  off. 

There  now  remains  a  .lass  of  acid-,  which  although  for 
a  high  degree  capable  of  forming  lakes,  have  scarcely  been 

used  for  this  purpose.     I  am  referring  to  tl olour  acids, 

the  alkali  salts  of  which  are  the  co lercial  acid  colouring 

matters.    It  is  well  know  a  that  arid  colouring  matters  can  be 

used  as  precipitants  of  basic  col ing  matters,  an. I   indeed 

Bawson  originated  an  cxccllcnl  process  for  the  estimation  of 
naphtbol  yellow  (alkali  -:ilt  ..i  dinitronaphthol-a-sulphonic 
acid),  by  titrating  it  with  a  solution  of  Night  blue  (basic 
diphenylnaphthylmethanecolouring  matter),  lint  most 
colouring  matters  are  aid.'  to  precipitate  basic  colouring 
mat'.  titable  conditions,  and  I  believe  thai  some  of 

tin- many  possible  combinations  ma}  prove  useful  for  the 
preparation  ol  lakes  in  the  free  state,  hut  Bcarcerj  fordyeing 
aid  -till  less  for  printing,  a-  these  lakes  probably  will  not 
stand  soap.  I  shall,  however,  have  to  refer  to  this  class  of 
lakes  again  in  dealing  with  the  formation  of  lakrs  from  acid 
colouring  matters,  a  subject  I  propose  to  bring  before  yon 
at  some  future  date. 

I)is.  i  B8ION, 

Mi.  lhi;si  disagreed   with  the  author  when   ho  Btatod 

that  tartar  emetic  was  not  used  by  lake  makers,  nor  could 
lie  quite  follow  his    ideas    ;iln .lit    surface    attraction    ol    these 

colours.     He  (  Mr.  Hurst) had  precipitated  themondiff 
bases,   hut    had    nevei    noticed    much    sui  iction 

amongst    them,  with   'I xccption   of    Bismarck    brown. 

Had  the  author  noticed  that  when  lake  pigments  were 
.In,. I  and  a-.. I  as  oil  colours  the}  seemed  slow  in  drying, 
which  perhaps  would  account  i"i  theii  being  so  little 
usedf  In  pap.-r  staining  this  retarding  action  was  not 
noticed,  lie  had  found  the  same  defect  with  picric  acid, 
and  he  attributed  it  to  the  action  of  tin  picric  acid  or  tannic 
-II  tl tl. 

•  in  this  case  of  course,  the  neutral  snitsai.  to  i 


Dr.  Wkiikr,  in  reply,  said  Mr.  Hurst  evidently  had 
not  understood  what  he  meant  by  surface  attraction  and 
the  part  it  played.  He  must  certainly  be  aware  that  if  a 
solution  of  basic  colouring  matter  were  added  to  starch 
the  starch  would  take  up  a  great  quantity  and  fix  it  without 
ordant  If  then  a  large  quantity  of  colouring  matter 
were  added,  which  is  precipitated  with  tannic  acid  until  the 
precipitation  appears  to  be  complete,  only  that  amount  of 
colouring  matter  had  been  precipitated  over  and  above  the 
quantity  the  starch  has  already  fixed  without  any  tannic 
acid  at  all.  Accordingly  this  quantity  was  not  chemically 
fixed,  but  present  ill  a  state  approaching  that  of  a  free  base. 
II.  (  Dr.  Weber)  had  further  shown  that  tannic  acid  precipi- 
tated much  more  colouring  matter  than  it  was  able  to  ti\ 
chemically,  and  lie  had  shown  that  under  the  present  con- 
ditions of  making  these  lakes  scarcely  ever  more  than  half  of 
the  colouring  matter  was  chemically  fixed,  hut  existed  in  the 
lake  nearly  as  a  free  base.  Tnkinginto  account  the  extreme 
sensitiveness  of  free  colour  bases  against  light  and  air,  it 
was  evident  that  such  lakes  would  be  extremely  fugitive 
although  the  colouring  matter  might  have  been  completely 
precipitated,  which  indeed  could  always  l.c  done  without 
any  trouble.  If  Mr.  Hurst  was  ol  opinion  that  tin  dyer 
would  he  reluctant  to  observe  methods  of  dyeing  based 
Upon  scientific  research  he  (Dr.  Weber)  thought  the  d\  cr 
would  he  the  worse  for  that,  as  the  adoption  of  such  results 
could  only  turn  out  to  lie  for  his  benefit  All  yarns  dyed 
in  the  presence  of  an  excess  of  colouring  matter  would  be 
defective  in  fastness.  At  present  the  dyer  had  no  means 
of  gauging  tile  amount  of  colouring  matter  he  had  to 
apply,  and  means  to  do  this  was  atl'orded  hy  the  results 
lie  obtainedi  He  agreed  with  Mr.  Hurst's  remarks  with 
regard  to  the  behaviour  of  tannic  acid  lakes  in  oil,  hut  it 
must  not  I..-  forgotten  that  scarcely  1  percent,  of  them 
was  used    in  this   manner.      By  far  the    largest  quantity  was 

used  by  paper-stainers  and  wall-paper  manufacturers.     <  Son 

sideline  tannic  acid  was  a  monovalent  aci.i.  and  considering 
fill  ther  that  the  ant  in y  radicle  in  the  tartar  emetic  was  also 

monovalent,  the  assumption  of  on.-  molecule  ol  tannic  acid 
combining  with   .me  molecule   of   tartar  emetic  appeared 

very  plausible ;  hut  the  actual  test  he  had  made  showed 
that  only  slightly  more  than  half  a  molecule  of  tartar  emetic 
was  required  for  one  molecule  of  tannic  acid,  which  came, 
very  near  Dr.  Gerland's  results. 


Meeting  held  mi  Tuesday,  November  24th,  1891. 
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INAUGURAL   DINNER. 

On  Tuesday,  the  24th  inst.,  Sir  James  Kitson  entertained 
the  members  of  the  Yorkshire  Seetion  of  the  Society  of 
Chemical  Industry  to  dinner  at  the  Queen's  Hotel,  Leeds. 
The  gathering  was  regarded  as  the  inaugural  dinner  of  the 
Section,  and  there  was  a  large  attendance,  chemists  being 
present  from  all  parts  of  Yorkshire.  Sir  James  Kitson 
presided. 

The  Chairman,  after  the  loyal  toasts  had  been  honoured, 
proposed  "  The  Yorkshire  Seetion  of  the  Society  of  Chemical 
Industry."  He  remarked  that  that  was  not  an  unsuitable 
spot  from  which  to  propose  the  toast,  for  across  the  street 
was  the  house  in  which  Dr.  Priestley  made  his  great 
discoveries  in  chemistry  and  in  applied  chemistry.  Dr. 
Priestley  in  1772  received  the  gold  medal  of  the  Royal 
Society  for  experiments  which  he  made  in  the  method  id' 
impregnating  water  with  fixed  air.  Dr.  Priestley  wrote  at 
Leeds  a  familiar  introduction  to  the  study  of  electricity, 
and  in  his  hook  he  recounted  how,  in  consequence  of 
inhabiting  a  house  adjoining  a  brewery,  he  at  first  amused 
himself  with  making  experiments  on  the  fixed  air  which  he 
found  ready  in  the  process  of  fermentation.  Dr.  Priestley 
further  stated  that  "  the  only  person  in  Leeds  who  gave 
much  attention  to  my  experiments  was  Mr.  Bey,  a  surgeon, 
who,  when  1  left  Leeds,  begged  of  me  the  earthen  trough  in 
which  I  had  made  all  my  experiments  on  air."  When  he 
thought  of  Dr.  Priestley  and  the  opportunities  and  the 
resources  which  he  had,  being  supported  only  by  a  man 
taking  an  interest  in  his  experiments,  and  contrasted  that 
picture  with  the  one  which  lie  now  saw  around  him,  when 
gentlemen  from  all  parts  of  Yorkshire  were  present — each 
taking  a  deep  personal  and  active  interest  in  the  application 
of  chemistry  to  various  industrial  pursuits — he  thought  he 
was  justified  in  saying  that  Leeds  was  not  an  unsuitable 
place  in  which  to  inaugurate  the  meetings  of  the  Yorks]  ire 
Section  of  the  Society  of  Chemical  Industry.  His  position 
as  Chairman  gave  him  the  opportunity  of  acknowledging 
how  much  the  iron  and  steel  industry  owed  to  the  resources 
and  the  work  of  chemists.  He  need  only  refer  to  the 
researches  made  by  Sir  Lyon  Playfair  ami  Sir  Lowthian 
Bell  in  the  examination  of  the  gases  of  the  blast-furnace 
and  the  actual  operation  of  the  blast-furnace  to  show  them 
how  much  the  manufacture  of  pig  iron  was  indebted  to 
these  men  and  to  the  chemists  who  have  been  taught  by 
them.  lie  also  reminded  them  of  the  great  process  of 
Sir  Henry  Bessemer,  which  had  revolutionised  the  railway 
world,  the  manufacture  of  steel  in  this  country,  Europe, 
and  America,  and  said  that  that  process  owed  much  to 
Sir  Henry  Bessemer's  inspiration,  his  mechanical  genius, 
but  it  also  owed  almost  as  much,  if  not  more,  to  the 
researches  and  teachings  of  the  chemist  Mushet.  As  steel 
manufacturers,  they  owed  to  the  chemist  the  alloys  of 
manganese  and  iron,  silicon,  aluminium,  and  the  pro- 
cesses  which  were  used  and  adopted  in  the  open-hearth 
furnace.  To  Sir  William  Siemens,  and  more  particularly 
to  his  brother,  Dr.  Werner  Siemens,  they  owed  the  re- 
generative furnace,  which  would  melt  and  treat  as  easily  20 
tons  of  steel  as  56  lb.  was  formerly  treated  in  the  ordinary 
crucible.  It  was  wonderful  to  reflect  upon  what  was  done 
by  Dr.  Priestley  and  the  early  chemists  with  the  imperfect 
implements  and  methods  which  were  familiar  to  them.  It 
was  common  to  say  that,  with  their  Y'orkshire  College 
laboratories  and  with  all  the  opportunities  chemists  had,  they 
were  not  producing  as  much  as  the  older  chemists  with  their 
imperfect  methods.  He  asserted  that  they  were  responding 
to  their  opportunities,  and  that  chemists  were  producing 
much  more  than  in  the  past.  One  special  attribute  of  the 
chemist  of  to-day  appeared  to  be  the  faculty  of  gathering 
up  waste  of  every  description,  and  the  wealth  he  created  was 
not  subjected  to  the  demands  of  labour,  because  all  his 
wealth  was  the  distinct  product  of  his  brain.  He  submitted 
the  toast  of  the  Y'orkshire  Section  of  the  Society  of  Chemical 
Industry,  m  the  belief  that  it  would  contribute  not  only  to 
the  prosperity  of  Leeds,  but  also  of  Yorkshire  and  the 
country  at  large. 

Dr.  Bowman,  in  responding,  agreed  with  the  Chairman, 
that  when  they  took  a  retrospect  of  chemistry  they  saw  a 
marvellous  change.  He  felt  that  that  inaugural  gathering 
augured  well  for  the  future  of  the  Seetion. 


Mr.  A.  H.  Allen  also  replied. 

Sib  Lowthian  Bell,  F.R.S.,  proposed  "The  Parent 
Society,"  observing  that  he  had  been  asked  what  was  the 
function  of  a  Society  of  Chemical  Industry?  It  was,  he 
apprehended,  to  bring  together  gentlemen  occupied  in  the 
various  manufactures  based  upon  the  science  of  chemistry, 
anil  to  give  them  an  opportunity  of  comparing  their  own  ex- 
periences, and  out  of  that  elaborating  some  general  rule  which 
underlays  the  whole  range  of  chemical  industry  in  the  country. 
Such  a  society  had,  as  they  had  been  told,  great  advantages, 
and  the  only  wonder  was  that  they  had  not  started  it 
earlier  in  Leeds,  which  stood  on  a  very  high  pinnacle  in 
educational  matters.  Long  before  other  places  had  colleges 
fur  teaching  physical  science,  Leeds  had  taken  steps  to 
erect  in  its  midst  a  most  complete  and  best  appointed 
college  for  teaching  physical  science.  It  was  also  a  most 
important  thing  that  they  had  tilled  that  college  with  men 
well  qualified  to  discharge  their  duties  as  teachers. 

Mr.  C.  G.  Cresswell  responded  to  the  toast.  He  said 
the  Council  of  the  Society  congratulated  Y'orkshire  on  the 
formation  of  a  Section,  and  wished  them  success  in  their 
enterprise.  He  trusted  that  the  number  present  was  an 
earnest  of  those  who  would  attend  subsequent  meetings. 
The  question  had  been  asked,  What  was  the  use  of  the 
Society  .  When  it  was  founded  in  1881,  many  friends  and 
well-wishers  said  that  the  Society  was  not  required,  that 
existing  societies  supplied  them  with  all  the  information 
that  was  necessary  for  the  prosecution  of  chemistry  as 
applied  to  industry.  The  best  proof  that  it  did  supply  a 
wain  was  that  the  Society  now  numbered  2,700  members. 

Mr.  Sydney  Ltjfton  gave  tin-  toast  of  "The  Chemical 
Industries  of  Y'orkshire,"  to  which  Mr.  II  uifikuj  (Sheffield) 

responded. 

"  Scientific  Education  in  Yorkshire"  was  given  by  Mr. 
1,'n  ll  \  l;  I  ■    Kl  l  NOLDS. 

Professor  Smithells,  in  acknowledging  the  toast,  said 
the  cry  of  technical  education  had  penetrated  the  land  to 
its  utmost  corners,  and  they  were  all  now  revelling  in 
tlie  grants  of  money  which  had  come  from  one  source  or 
another  in  support  of  that  cry.  It  had  resulted  in  a  certain 
impetus  to  institutions  of  a  scientific  character,  which  must 
be  attended  in  the  end  with  beneficial  results.  This  universal 
dissemination  of  science  was  an  exceedingly  good  thing, 
but  addressing  as  he  was  a  body  of  gentlemen  representing 
chemical  industries,  he  could  not  refrain  from  making  the 
remark  that  be  thought  the  advocacy  of  the  general  diffusion 
of  science  had  had  a  fair  innings,  and  that  there  remained 
to  be  advocated  something  for  which  he  cordially  invited 
their  sympathy.  It  was  no  doubt  a  good  thing  to  dis- 
seminate science  widely,  but  if  they  came  to  ask  themselves 
what  would  help  them  most  in  the  operations  in  which  they 
wen  daily  engaged,  they  would  not  reply  that  it  was  the 
universal  teaching  of  elementary  science  to  the  community 
at  large.  He  had  taken  every  opportunity  of  ascertaining 
from  such  gentlemen  as  lie  saw  around  him  on  that  occasion 
what  we  really  wanted  in  this  country, and  he  gathered  that 
what  we  wanted  much  more  than  the  training  of  a  large 
number  of  the  population  in  the  elementary  truths  of  science 
was  the  training  of  a  few  to  the  highest  possible  extent. 
He  spoke  in  all  seriousness.  This  was  a  most  important 
question  ;  it  was  really  the  question  of  the  survival  and 
supremacy  of  British  industries,  and  although  he  was  not 
at  all  unsympathetic  in  regard  to  the  demand  to  instruct  our 
working  men  in  the  truths  of  science,  he  thought  far  more 
important  was  the  instruction  of  the  few  to  the  very  highest 
possible  extent.  There  is  one  question  wdiieh  I  have  some- 
times asked  of  those  gentlemen  who  are  so  enthusiastic  in 
the  advocacy  of  technical  instruction  for  the  working  classes 
— a  question  which,  though  it  has  caused  annoyance,  has 
never  elicited  any  answer.  It  is  this  :  what  chemical  in- 
dustry is  there  in  which  foreign  nations  have  excelled  us 
or  are  likely  to  excel  us  inconsequence  of  superior  chemical 
knowledge  of  the  artisans  ? 

Mr.  C  Ram-son  also  responded.  Mr.  James  Sharp 
(Halifax)  proposed  "The  Chairman,"  and  Sir  James 
Kitson  having  replied,  the  proceedings  terminated. 


'.II.  I 
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six  KIN  1891—92. 
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i/,   Una  held  in  thi  Societies'  Room*,  207,  Bath  Street, 
tow,  on  Tueiday,  3rd  November  1891. 


Mil.    i.     V.    PAW8ITT    IN   TIIK    I'll  vlll. 


NOTE  ON  THE  PRECIPITATION  OF  1'IH  isi'in  >R1  S 
I  i:u\|  SOLI   riGNS  OF  IRON   AND  STEEL, 

Bl     ROOT.    HAMILTON,    i    l.l 

'I'm.  rapid  I  estimation  of  phosphorus  in  iron  and 

steel  is  of  such  technical  interest  and  importance,  thai  I 
imagine  any  information  concerning  it  will  be  welcome  to 
many  members  of  our  Society. 

Of  tho  man]  methods  proposed  for  this  estimation,  that 
chiefly  employed  is  one  form  or  other  of  the  method  de- 
pending "ii  the  precipitation  of  the  phosphorus  as  ami io- 

phospho-molybdatc,  often  Bpokenof  as  "  yellow  pro 

iny  years  thai   unless  certain    pre- 

M  dissolving  the  sample,  there  was  n 

liability  to  obtain  a  solution  from  which  the  ammonium- 

molybdatc  solution  would  not  precipitate  thewbole  of  the 

phosphorus. 

In    I s7 7 .  And.   A.   Blair    and    Finkiner    independently 

attrihatcd  this  q  to  the  presen if  carboi ous 

matter  in  the  solution,  derived  from  thi  ol   acids  on 

the  i bincd  carbon  ol   the  metal,  and  they  directed  that 

tho  operation  of  solution  should  bi nducted  in  such  a 

manner  as  to  destroy  these  carbonaceous  compounds.  This 
was  practically  effected  bj  evaporating  the  acid  solution  to 
•  li  \  in  ss  and  roasting  the  residue. 

Vdolf,  Tamm  it  hem  i  ntuated  the  same 

\  lew. 

.in-   methods    founded    on    the    afore-mentioned 
observations  which  leave  nothing  to  be  desired   in   poi 
accuracy'   bnl   the  i  to  dryness  with  subsequent 

roasting  and  re-solution,  consumes  much  time,  besides  the 
minor  inconvenience  oai I  by  largi  amountj  of  acid  fumes. 

Having  a  considerable  amount  of  work  to  gel  thro 

naturalrj  neglected  i pp  trying  processes  which 

promised  to  save  time,  and  I  may  preface  my  further 
remarks  by  saying  thai  my  object  was  to  obtain  a  rapid 
process  for  the  matlon  of  phosphorus  In  hem 

pig  iron. 


In  1888,  P.  W.  sliiiiK-r  suggested  that  the  incomplete 
pitation  of  phosphorus  was  due  to  incomplete  oxidation 
of  the  phosphorus,  and  proposed  to  render  all  the  phos- 
phorus precipitable  by  oxidising  the  solution  with  potassium 
permanganate,  &e. 

The  experiments  recorded  in  this  paper  would  appear  to 
show  that  this  view  has  much  to  commend  it. 

For  the  estimation  of  the  phosphorus,  Shimer  used  the 
filtrate  from  the  determination  of  silicon  by  the  nitric  and 
sulphuric  acids  method,  it  was  tried  at  the  time  with 
unsatisfactory  results,  though  I  now  believe  that  with  a 
little  practice,  good  results  could  be  obtained;  but  the 
method  presented  no  advantages  over  the  one  I  then  used, 
and  il  was  not  followed  up. 

In  1889,  Dr.  Drown  supported  Shimer's  idea  ami  intro- 
duced an  important  improvement  conducing  to  rapidity, 
namely,  the  solution  of  the  metal  in  dilute  nitric  acid,  thus 
retaining   praetieallv  the  whole  of  the  silica  in  solution,  but 

in  this  case  the  yellow  precipitate  should  not  be  weighed, 
but,  if  large  enough,  should  be  converted  into  magnesium 
pyrophosphate  :  or,  if  two  small  for  that,  may  be  reduced 
with  sine  and  the  solution  titrated  with  standard  perman- 
ganate. This  method  was  carried  out  at  the  time  exactly  as 
described  (Chem.  News,  July  1889)  and  unsatisfactory 
results  obtained. 

\i  intervals  there  continued  to  appear  in  the  journals 
slight  modifications  of  the  foregoing  methods,  and  the 
advantages  offered  were  so  tempting  that  [del  d  to 

perform  a  few  experiments  to  find  out  whether  the  idea  was 
a  correct  one  or  not.  Though  the  process  was  wanted 
ultimately  for  hematite  iron,  yet  the  proportion  of  phot 
phorus  in  that  iron  is  so  small  that  experimental  error  forms 
a  larger  factor  and  renders  the  results  less  decisive  than  if 
itingwith  an  iron  containing  more  phosphorus ;  besides 
it  is  desirable  to  weigh  the  phosphorus  as  magnesium  pyro- 
phosphate whenever  possible,  so  I  determined  to  work  with 
phosphoric  iron. 

First,  to  see  what  effect  the  presence  of  the  carbonaceous 
matter     had,     a     sample     of     hematite   white    pig-iron    was 

selected,  low  in  phosphorus  and  high  in  combined  carbon. 

A  full  analysis  was  not  made,  but  the  following  figures 
will  give  a  fair  idea  of  its  composition :  phosphorus,  0" 087 
percent.;  silicon,  0*71 ;  sulphur,  0'26;  graphite,  a  trace) 
and  combined  carbon  fully  equal  to  that  of  a  pig  to  be 
mentioned  further  on,  which  bad  2  j  per  cent,  of  combined 
carbon. 

The  genera]  details  of  the  method  followed  are  much  the 
same  in  each  case,  and  1  shall  describe  the  first  experiment 
fully,  and  only  detail  the  differences  in  those  following. 

Experiment  No.  1. — 25  grains  sample  plus  500  measured 
grains  of  nitric  ncid  (1*2),  evaporated  till  a  good  deal  of 
iron  salt  dried,  taken  up  with  hydrochloric  acid,  evaporated 
to  small  bulk,  diluted,  filtered,  Bvaporated    till    -km   just 

D    to    form,    added    excess    of     ammonia,    then    a    slight 

-  of  nitric  acid,  then  molybdate  solution,  gave  yellow 
pn  cipitnte,  equal  to  0'  SO  per  cent  phosphorus,  equal  to  - II 
pi  i  rem.  of  the  phosphorus  present. 

\  solution  of  phosphoric  acid  was  prepared  of  such 
strength  that  100  measured  grains  contained  about  o-25 
•.'rain  of  phosphorus,  so  that  urn  grains  of  the  phosphoric 
acid  solution  added  to  u'i  grains  of  the  pie;  iron,  came  to 
about  the  same  thing  as  working  with  a  sample  of  iron 
containing  l  per  cent,  of  phosphorus, 

Experiment  No.  2.— 25  grains  iron  plus  500  grains  nitric 
aeiil  i  i -L' i.  healed  till  all  dissolved,  added  100  grains  phos- 
phorio  acid  solution,  then  proceeded  with  as  before,  gave, 
magnesium   pyrophosphate  equal    to    all    the  phosphorus 

added  as   phospholie  and,  plufl   that  derived    from  the  sample 

of  iron  used. 

Experiment  No.  B.     25  grains   iron,  plus  nitric  acid  and 

phosphoric  arid  as  last,  eva] ited  till  the  solution  would 

just  run.  but  no  iron  salt  dried,  then  exactly  as  before,  gave 
the  whole  of  the  phosphorus  present. 

Experiment  No.  I,  a  repetition  of  the  last  gave  the 
same  result. 

Experiment  No*  5. — 25  grains  iron,  phi-  nitric  acid  and 
phosphoric  acid  a-  before,  but  evaporated  onlj  to  hall 
and  without  filtering  proceeded  with  as  before,  gave  the  who],' 
oi  the  phosphorus  present.     The  filtrate  from   the  yellow 
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precipitate  was  dark  sherry-coloured,  and  the  ammonio- 
magnesium-phosphate  was  mahogany  coloured. 

Experiment  No.  6. — To  test  if  the  action  of  solution  had 
any  effect  on  the  phosphoric  acid,  100  grains  of  the  phos- 
phoric acid  solution  was  measured  out,  25  grains  iron  added, 
then  nitric  acid,  evaporated  to  half  hulk,  and  proceeded 
with  as  last,  gave  the  whole  of  the  phosphorus  present ; 
colours  of  solutions  and  precipitates  same  at  last. 

These  experiments  seemed  to  prove  that  the  presence  of 
carhouaceous  matter  in  solution  did  wot  prevent  the  pre- 
cipitation of  phosphorus  which  existed  as  phosphoric 
anhydride  in  combination. 

The  next  step  was  to  find  out  if  the  phosphorus  in  iron 
could  he  rendered  completely  preeipitable  by  oxidation 
while  in  solution.  For  this  purpose  the  following  experi- 
ments were  made  with  a  sample  of  white  pig  iron,  made 
when  a  furnace  was  being  blown  in,  of  the  following  unusual 
composition  : — 

White  Pig  Iron  (Phosphoric). 

Per  Cent. 

Graphite 0"67 

Combined  carbon -2  ■ .", i 

Total  carbon 3'21 

Silicon 0*38 

Phosphorus 1  "36 

Sulphur '20 

Manganese 0'69 

5*S5 
Iron  (by  difference ) 9  1 '  1 .", 

100*00 


For  the  remainder  of  this  paper,  when  iron  is  mentioned, 
this  white  iron  with  1*36  per  cent,  of  phosphorus  is  meant. 

Experiment  No.  7. — 25  grains  iron  plus  500  grains  nitric 
acid  (l'S)i  evaporated  to  half  bulk,  added  excess  of 
ammonia,  slight  excess  of  nitric  acid  and  molybdate 
solution.  Phosphorus  finally  weighed  as  magnesium  pyro- 
phosphate equalled  70  per  cent,  of  the  phosphorus  present. 
The  filtrates  were  all  tested,  hut  this  one  was  especially 
worked  with,  hut  no  more  yellow  precipitate  was  obtained. 

At  experiment  No.  S,  1  began  to  try  the  effect  of  oxidising 
agents.  25  grains  iron  plus  500  grains  nitric  acid  (1"2), 
boiled,  plus  three  additions  of  100  grains  each  of  10  vol. 
hydrogen  peroxide,  boiling  between  each  addition,  evaporated 
to  half  bulk,  and  proceeded  with  as  before,  gave  magnesium 
pyrophosphate  equal  to  95  per  cent,  of  the  phosphorus 
present. 

The  hydrogen  peroxide  destroyed  the  combined  carbon 
colour,  the  solution  became  clear  and  the  precipitates  were 
pure  yellow  and  white  respectively. 

It  is  hardly  necessary  to  mention  that  the  hydrogen 
peroxide  and  other  chemicals  used  were  tested  for 
phosphorus. 

Experiment  No.  9. — 25  grains  iron  treated  as  last,  the 
only  difference.being  that  five  additions  of  hydrogen  per- 
oxide of  100  grains  each  were  made,  instead  of  three  as 
before,  gave  magnesium  pyrophosphate  equal  to  99  •  3  per 
cent,  of  the  phosphorus  present. 

To  avoid  the  boiling  between  each  addition  of  hydrogen 
peroxide,  the  following  experiment  (No.  10)  was  tried: — 
Is  grains  iron  plus  nitric  acid,  boiled,  cooled,  added 
200  grains  of  a  fresh  solution  of  20  vol.  hydrogen  peroxide, 
allowed  to  stand  for  20  minutes,  then  heated  very  slowly 
and  boiled  down  to  half  bulk,  then  as  before,  gave 
magnesium  pyrophosphate  equal  to  only  85  per  cent,  of  the 
phosphorus  present. 

Small  additions  of  hydrogen  peroxide,  boiling  after  each 
addition,  seemed  to  render  all  the  phosphorus  precipitable, 
hut.  the  cooling  between  each  addition  was  a  loss  of  time, 
besides  there  was  nothing  to  show  when  enough  of  the 
oxidising  agent  had  been  added. 

In  Shinier's  paper  it  is  directed  to  add  the  permanganate 
solution  (the  oxidising  agent  he  used)  till  a  precipitate  of 
hydrated  manganese  peroxide  comes  down  ;  this  seemed  a 
useful,  visible  reaction,  and  it  was  resolved  to  test  it. 


For  experiment  Xo.  11,  25  grains  iron  were  taken  plus 
500  grains  nitric  acid  (1 -2),  boiled,  and  a  solution  of  per- 
manganate added  till  the  desired  precipitate  came  down  ; 
the  solution  cooled,  20  drops  hydrogen  peroxide  added, 
boiied,  neutralised  with  ammonia,  boiled  again  with  a  little 
permanganate  till  a  precipitate  came  down,  which  was 
removed  again  with  Irydrogeu  peroxide,  the  solution 
evaporated  to  half  bulk  and  proceeded  with  as  before,  gave 
magnesium  pyrophosphate  equal  to  99-7  per  cent,  of  the 
phosphorus  present. 

The  use  of  hydrogen  peroxide  for  deoxidising  the 
manganese  peroxide  precipitate  is  both  elegant  and  effective, 
but  as  the  solution  requires  to  be  cooled  to  about  130°  F. 
before  adding  it,  there  is  a  slight  loss  of  time. 

Shinier  dissolved  the  manganese  peroxide  precipitate  in 
hydrochloric  acid,  and  Drown  removed  it  with  an  organic 
acid  or  with  sugar.  When  trying  Drown's  method,  I  had 
used  tartaric  acid,  but  had  not  got  satisfactory  results  with 
it,  and  Jones  (them.  News,  1890)  found  the  same  thing 
and  proposed  the  use  of  ferrous  sulphate. 

Five  experiments  were  performed  very  much  the  same  as 
the  most  successful  of  the  experiments  already  mentioned, 
oxidising  the  solution  with  permanganate,  and  removing  the 
manganese  peroxide  precipitate  with  ferrous  sulphate;  with- 
out going  into  details,  I  may  say  that  the  lowest  result 
equalled  94- 1  per  cent,  and  the  highest,  96-3  per  cent,  of 
the  phosphorus  present. 

In  each  of  the  foregoing  experiments  (excepting  two  of 
the  five  with  ferrous  sulphate)  the  yellow  precipitate  was 
allowed  to  settle  for  hours,  usually  overnight,  but  to  save 
tine-  J  now  tried  the  effect  of  shaking  for  five  minutes  as 
proposed  by  Fmmerton,  and  filtering  straight  off. 

Experiment  No.  12. — 25  grains  iron  plus  700  grains  nitric 
aeid  (1M35,  being  the  strength  recommended  by  Drown  for 
keeping  the  silica  in  solution),  oxidised  twice  with  perman- 
ganate, removing  the  precipitate  with  hydrogen  peroxide 
and  neutralising  with  ammonia  between  the  two  oxidations, 
the  flask  stoppered  and  shaken  vigorously  for  five  minutes, 
cooled  and  filtered,  gave  magnesium  pyrophosphate  equal  to 
96-3  per  cent,  of  the  phosphorus  present. 

Experiment  No.  13. — The  above  experiment  repeated, 
gave  100  percent,  of  the  phosphorus  present. 

Even  a  single  oxidation  gave  very  fair  results,  as  follow : — • 

Experiment  No.  14. — 25  grains  iron  plus  700  grains  nitric 
aeid  ( 1  •  135),  oxidised  with  permanganate  and  hydrogen 
peroxide,  ^neutralised  with  ammonia,  molybdate  solution 
added,  shaken  for  five  minutes,  cooled  and  filtered,  gave 
magnesium  pyrophosphate  equal  to  96 '3  per  cent,  of  the 
phosphorus  present. 

Experiment  No.  15  is  exactly  similar  to  the  last,  that  is, 
the  solution  was  only  oxidised  once,  but  the  yellow  precipi- 
tate was  allowed  to  stand  for  \\  hours  before  being  filtered 
off,  and  the  magnesium  pyrophosphate  obtained  was  equal 
to  100  per  cent,  of  the  phosphorus  present. 

The  magnesium  pyrophosphate  precipitates  from  live 
experiments  in  which  dilute  nitric  acid  had  beeu  employed, 
were  added  together  and  tested  for  silica  by  evaporating  to 
dryness  with  hydrochloric  acid,  &c. ;  the  insoluble  matter 
weighed  only  0' 09  grain,  which  may  fairly  be  allowed  to 
have  beeu  derived  from  the  filter  ashes,  and  evidently  the 
precipitates  have  been  free  from  silica. 

At  this  point  I  may  refer  to  an  experiment  of  some 
interest,  only  completed  this  morning. 

Experiment  No.  1C. — In  this  experiment  I  took  25  grains 
of  the  white  phosphoric  iron,  added  500  grains  nitric  acid 
j  (1*2)  and  boiled,  neutralised  with  ammonia,  and  precipitated 
with  molybdate  solution.  The  flask  stood  a  few  hours,  the 
precipitate  had  settled  thoroughly  and  left  a  clear  liquid 
which  was  decanted  through  a  filter  and  the  precipitate 
washed  once. 

■To  the  clear  filtrate  I  added  permanganate  solution  and 
placed  it  on  the  water-oven  ;  in  a  short  time  the  liquid 
became  turbid,  and  deposited  yellow  precipitate.  After 
standing  about  one  hour  I  added  excess  of  hydrogen  per- 
oxide and  allowed  it  to  settle  over  night ;  when  filtered  and 
weighed  this  morning,  the  yellow  precipitate  equalled 
33  per  cent,  of  the  phosphorus  in  the  pig  iron.  Referring 
to  experiment  No.  7,  it  will  be  observed  that  it  is  so  far 
much  the   same   as   No.  16,   only   the  original    nitric   acid 
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golution  »a-  evaporated  further  and  gave  70  per  cent,  of 
tin-  phosphorus  present  bo  it  may  !"■  considered  thai  the 
:s:s  percent  found  in  the  iilir.it.-  of  experiment  No.  16,  was 
the  whole  "t  the  phosphorus  in  that  filti 

Experiment  No.  17. — One  othei  experiment  may  1"- 
quoted  which  goes  to  support  the  oxidation  theory. 

[n  the  «  I.,  in.  News  of  Man  :  "  was  :l"  :,: 

immending    the    employment    of 
line  and  hydrochloric  acid  for  the  estimation  of  silicon 
in  iron. 

I  rsing  the  white  phosphoric  pig  iron  before  mentioned  and 

following  exactly  the  directions  given,  only  50  per  cent  of 

the  silicon  was  obtained,  but   the  filtrate  yielded  o  i  proper 

merit,  without  eitl  ition  to  dryness  or  further 

dation,  magnesium    pyrophosphate    equal  to  99-7   per 
ol  the  phosphorus  present. 

I  think  ii  maybe  fairly  assumed  that  the  two  sets  ol 
experiments  quoted  prove  t"  satisfaction:  1st.  That  the 
carbonaceous  matter  in  a  solution  of  iron  does  not  prevent 
the  complete  precipitation  of  properly  oxidised  phosphorus 
as  ammonio-phospho-molyhdate.  2nd.  That  the  reason  of 
the  incomplete    precipitation   of    phosphorus  from  a  nitric 

,.   Dot    been   i  raporated  to 
,lrl  q,  -  i!i.-  phosphorus  has  not  all  been 

properly  oxidised.     \u.l  3rd.  That  in  such  solutions  all  the 
phosphorus  can  1..-  completely  oxidised  ami  rendered  pre- 
ible,  in  tin-   wet  way.  by  means  nf  certain  oxidising 
agents. 

In  conclusion,  I  cannot  claim  much  originality  foranj  nf 
the  experiments  quoted,  but  1  think  they  put  tin-  point  in  a 
clearer  light  than  it  has  been,  and,  at  any  rate,  they  have 
served  their  purpose,  inasmuch  as  there  has  been  founded 
upon  them  a  rapid  ami  accurate  method  for  the  estimation 
..I'  phosphorus  in  hematite  pig  iron. 

Hi-,  i  -~n >n. 

".In  i  -  said  that  nitric  a.-i.l  was  a  bad  oxidiscr; 
an. I,  in   qualitative   .  had  given  it   up  in  favour 

iromine.     II  d  bromine  as  an  addition  to  nitric 

a.-i.l  daring  the  opei  ition  of  attacking  the  steel. 

Dr.   Mum    -ai.l   that   a<   an    oxidising  agent    h.-    had 

discarded   bromi mtirely,  and  used   instead  peroxide  of 

hydrogen,  which  he  found  t.>  work   extremely  well,  more 
ialU  in  tli.-  precipitation  of  manganese  in   iron  hi.-. 
ler»,  &c.     It  «a-   what    might    be    .all.. I    an    elegant 
nt.    the    secondary    product    of    it~    reaction    being 
■impl}    water,   thus    obviating   the   introduction   of 
a.  ill.  hydrobromic  a.-i.l.  and  their  -alt-,  all  nf  which  caused 
.•I  ii.  al  ..i  extra  trouble  afterwards.     He  regarded  it 
■j   i. in-   ..I    the    most    important   oxidising   agents   of    the 
future  when  it  could  be  manufactured  cheap  enough- 
Mr.  Hamilton, in  reply,  said  that   he  quite  agreed  with 
Professor   Mills   a-   to    tin-   superiority   of    bromine  over 
nitric  acid  a-  an  oxidising  agent     In  this  particular  case 
In-   thought    the   a-.-  of    bromine   would   in-    inadmissible, 
judging  '  i  between  bromine  and  chlorine 

.in. I  tin-  fact   that   thi  •■!   hydrochloric  acid 

feres  with  the  precipitation  of  ammonium  phospho-molyb- 
date.  II.-  ha.l  tested  the  hydrogen  peroxide  solution  for 
impurities,  hat  hail  not  found  phosphoric  acid  present  in 
an\  of  the  samples.  A-  was  stated  in  the  paper  the 
quantity  of   hydrogen  peroxide  solution  employed  in  the 

process  u;i-  very  -mall. 


3ottrnal  anto  patent*  litrratttre. 
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I -GENERAL  PLANT.  APPARATUS.  AND 
MACHINERY. 

Boiler   Explosions  in  1890.     E.  B.  Marten.     Engineering, 

192. 

1 1  i-  gratifying  to  not.-  that  the  number  of  killed  last  year 
onlj  17,  which  is  the  smallest  number  on  record.  To 
.  however,  must  be  added  16  deaths,  resulting  from  the 
failure  of  steam  pipes,  kcirs,  and  fittings.  It  is  noticeable 
that  in  owners  wen-  among  those  killed  or  injured.  The 
apparent  increase  in  the  number  of  explosions  of  lit.-  years 
i-  partly  due  to  many  ca-es  being  included  that  were 
formerly  passed  ovejr  as  too  slight  for  notice. 

\-  before,  the  greatest  number  of  explosions  have  been 
of  boilers  on  shipboard,  many  of  them  being  small  vertical 
boilers  for  working  fishing  tackle.  The  most  prolific  cause 
of  explosion  ha-  been  corrosion,  from  want  of  sufficient 
inspection. 

The      exploded     DOUBTS     were     used     for     the     following 

purposes  :  — 


.No. 


Killed*     Injured. 
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Of      lll.-e      -peritleillntls      MKIV      lie      ()  III  Hllle.1      by      post,     |l>" 

remitting  til It    pi  poslane.    to    Mr.    11.    Reader   Lack. 

i 'me  I -ii  oll.-r  of  the  Pal  en  I  Ofllcc,  Southampton  Buildings,  I 

Lane.  I.oml.m,  W.r.    Thoamount  ol  postage  may  be  calculated  as 

follows  t— 

1 1  the  price  does  not  ciceed  8</ \il. 

Above  8(/„  and  not  exceeding  Is.  6d la*. 

„      1«.  Id 2s.  *d 1R 

„      2jt.  4./„      ..  ..         J».4d ;./. 
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The    causes    of    explosion    are    arranged    under    three 
heads : — 

.1.  Faults  of  Construction  or  Material,  which  may  he 
detected  before  starting  or  after  Repair.  B.  Faults  of 
Inspection.  C.  Faults  which  could  lie  detected  by 
Attendants. 


No. 


A.  Bad  weld 

Plug  blew  oul 

Seam  ri] 

Unequal  <m sion. 

Weak  tube 

Weakness 

Weak  manhole 

Broken  pin 


Killed.      Injured. 


Tolal  , 


3 

0 

II 

1 

II 

0 

1 

II 

11 

1 

1 

0 

2 

1 

4 

2 

1 

il 

1 

0 

1 

2 

■> 

1 

IS 

5 

26 

Ji.  General  corrosion  . . 
External  corrosion . 
Internal  corrosion.. 


Total  . 


5 

2 

9 

13 

S 

9 

12 

4 

■> 

30 

9 

23 

C.  Short  of  water  , 
Over-pressure  . 
Salt  or  scale. .. 


5 

3 

7 

2 

n 

4 

3 

0 

0 

Total 


Total  55  explosions,  17  killed,  CO  injured. 

The  exploded  hoilers  were  of  the  following  kinds 
Cornish  on  Lancashire. 


i.  Weak  tubes 

2 

10 
2 

1 
2 
3 

4 

s 

5 

14 

If 

Plain  Cylinder. 


A.  Scam  ri}),  bad  w( 
weak  manhole. 

Id. 

bad 

tube, 

4 
1 

1 

i 
1 
0 

12 

7 

0 

r 

2 

Marine. 


5 

7 

0 

2 

o 

C.  Short  of  water  or  salt,  or  badly 
stopped  tube. 

10 

i'  ital 

12 

2 

12 

Furnace  Uprights. 


C.  Overheating). 


1  3 


Trp.ri.ov*. 


No.         Killed. 


Injured. 


A.  Bad  weld  , 


Locomotive  or  Mvltitvp.vi.ar. 


B.  Corrosion 

C.  Short  of  water  . 

Total  . 


Small  Verucjx. 


A.  Bud  weld 

1 
10 

0 
1 

1 

1 

0 

* 

Total 

15 

4 

Total  55  explosions,  17  killed,  60  injured. 
Domestic. 


C.  Frost  in  pipe. 


Ki  lie-. 


A.  Weak  shape  and  faulty  casting. 
C  <  >ver-pre8sure  or  holts  slipped  .. 


Stop  Valves,  Pipes,  or  Fittings. 


10 

1 
•1 

9 
0 
2 

3 

1 

Total 

. 

16 

Grand  total  83  explosions,  33  killed,  79  injured. 


PATENTS. 


Improvements  in  Lining  Boilers  or  Digesters  used  in  the 
Manufacture  of  Paper  Pulp  and  for  similar  Purposes. 
<_'.  Kelluer,  Vienna,  Austria.  Eng.  Pats.  15,930  and  15,931, 
October  8,  1890.     id.  each. 

See  tinder  XIX.,  page  944. 


Improved  Means  of  Manufacturing  Glass  Vessels  and 
Adapting  the  same  for  the  Storage  and  Conveyance  of 
Compressed  Gases  and  for  Similar  Purposes.  D.  Evlands, 
Stairfoot.     Eng.  Pat.  17,117,  October  27,  1890.     8rf. 

See  under  VIII.,  page  927. 


An  Improved  and  Completed  System  of  Apparatus  for 
Evaporation  and  Distillation.  P.  Calliburces,  Paris, 
France.     Eng.  Pat.  17,237,  October  28,  1890.     Is.  Id. 

This  invention  comprises  three  apparatus,  one  employed 
for  the  evaporation  and  distillation  of  liquid,  the  other  two 
complementary  evaporating  apparatus,  intended  to  serve 
for    completing   the   treatment   effected    in    the    principal 
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apparatus  ami  fur  obtaining  ■  utration  of 

ihe  liquid   until   it    has  h>-t   its  fluidity.     For  details  the 


specification  and  drawings   attaehed 
There 


should  be  consulted. 


Improvements  in  Apparatus  for  DUltlling  Sea   Water  and 
otkei    Water  contain)        ■  Impurities. 

\.  N'ormanby,  Londi  November  7, 

Bo*. 
Tiik  improvi  I  are  particularly  applicable  to 

apparatus  f..r  nae  on  board  steamships.    An  outer  chamber 
encloses  a  second  one,  containing  preferably  a  numbi  i  of 
pipe*.     \  regulated  supply  of  sea  water  i-  admitted  auto- 
outer  chamber  -•  as  to  entirely  cover  the 
lumber.     Steam  i-  admitted  into  the  inner  chamber, 
mdensed  !■>  tin-  surrounding  sea  water  - 
l,v  a  small  opening,  and  returned  t.i  the;  boiler.    Th 
of  the  steam   inside  the  pipes  evaporates  a  portion  of  the 
ter,  and  tin-  secondarj  steam  tlm-  formed  ris 

the  upper  part  ol   tl ter  chamber,  and  escaping  through 

;,  steam   valve  t"  lb ndei  ft  for   feeding  the 

boiler,  or  by  passing  through  :i  second  steam  valve  to  a 
condenser  maj  be  used  as  drinking  water.  This  latter 
condenser  consists  of  an  outer  chamber  in  which  is  an  upper 
and  a  lower  chamber  formed  of  tubes  and  communicating 
wiili  each  other.  The  secondarj  steam  being  condensed 
■  freshwater  in  the  upper  chambei  passes  into  the 
lower  chamber  to  be  cooled  bj  ihe  colder  water  circu- 
lating  outside,  and  thence  into  the  drinking  water  i;mk-. 

— !■:  - 


Improved  Apparatus  for  the  Desirration  of  Solid  Matters, 
lonard  and  G.  Boulet,  jun.,  Bouen,  France.  Eng. 
Pat  12,542,  July  23,  1891.  6d. 
Thk  material  to  be  treated  having  been  suitably  prepared 
is  introduced  by  a  suitable  opening  into  the  body  of  the 
evaporator  through  which  beating  tubes  pass.  This  open- 
_•  hermetically  closed,  a  vacuum  i-  formed  by  an 
air  pump  and  condenser.  Steam  is  admitted  through  one 
portion  of  the  hollow  shaft,  and  the  apparatus  is  caused  to 
revolve.  Through  the  combined  effect  of  the  heat  and 
vacuum,  evaporation  begins  al  once,  and  the  vapour  so 
produced  passes  through  another  portion  of  the  shaft  into 
a  condenser  connected  with  the  air  pump.  The  low  tempera- 
ture al  which  desiccation  i-  carried  on  allows  the  animal 
and  vegetable  substances  operated  upon  to  retain  all  tlu-ir 
nutritive  qualities.  A  modification  of  the  apparatus  is  also 
shown  in  the  specification  drawings,  in  which  coils  and 
double  shells  are  employed  instead  of  tubes. —  E.  S. 


Improvement!  in  th*  Fitting  of  Cylinders  or  other  /.'■ 
iri/li  t>>  /gen.  Hydrogen,  Coal,  Oil  and  other  Gases,  "i- 
i/  Gases  under  Pressure.     .1-  H.  Parkinson, 

Manchester.     1  ug.  Pat.  18,445,  November  15,  18! 

Tin  object  of  tlii—  invention   i-  i"  provide  means  hy  which 
suitable  vessels  may  be  filled  with  compressed  gas  without 

o(  compressors  or  pumps      Several  storagccylinders 
.it  as   large  a  capacity  a-  can  be  readily  transported  from 
place  to  place  arc  charged  with  tin-  gas  under  a  i 
much   higher  than  thai  required   to  till  the  receivers,  with 
which   thej  ted  by  suitable   valves.     A    safety 

■  isure  gauge  may  i  c  added  '•'  indicate  when  the 

i   pressure  of  gas  is  obtained  in  the  cylinder  being 

1     S. 


improvements   in    Filtering    Apparatus.     I..    A.   Philippe, 
i.  January  10,  1891.    Is.  l«/. 

Tin-  ii  itcs  tn  filtering  apparatus,  having  cither 

simple  or  multiple  pockets,  and  the  improvements 

in  tin  n  up  the  pockets  bj  which  tlu-ir  sides  arc 

H  h  other  :  and  also  in 
bj  which  tii  emptied   without   turning  over 

■iiK'tinn  the  specification 
ami  four  sheets  of  ilr.iw  ings  attached  to  it  musl  be  consulted. 

—  1 


Improvements    in     Pumpt  for     Petroleum,     Oil,    Spirit. 
Varnish,  and  other   Liquids.     1     A     Vichwcg,  Falkcn- 

-t.  in.  I.,  r •  12,1 15,  July  16,  1891.     6a\ 

Tin    improve! ting  :i   pump  which 

can  In                                after  use  (b)    simplj    raising  the 

top  lid  and  pressing  I  i  per  than  when  in 

ordinar)  use),  and   in  which  the  vented  from 

splashing  out  above  it.      i  menl  is 

ill}  applicable  to  out  il'mr  pumps  in  protecting  them 

from  lb  fication  musl 

rr.il  to.  —  I     S 


II.-FUEL,  GAS.  AND  LIGHT. 

Experiments  on  Petroleum  Solidification,    S.  Bidcal. 
Sei  pagi  i  B89 — 898. 


Comparative  Experiments  on  Hailing  with  Coal»Gas  and 
Water-Gas.  D.  Coghevina.  Jour.  f.  Gasbcleuchtung, 
34,  334—335. 
Tbk  author  has  made  comparative  experiments  on  boiling 
with  \arinus  types  of  apparatus  used  for  cooking  purposes  in 
Austria.  Three  principal  types  of  apparatus  were  selected  :  — ■ 
— (1.)  A  vertical  boiler  in  common  use,  made  on  a  French 
model,  and  furnished  with  two  rowsoi  flames.  (2.)  The  well- 
know  n  boiler  made  by  tin- '  icrman  <  lontinental  <  las  ( lompany 
in  hi --an.  ci.)  An  Austrian  boiling  apparatus  with  trian- 
gular slit  opening.  The  results  Btated  In-low  are  lor  the 
best  ol'  each  typo.  The  temperature  of  the  room  throughout 
the  experiments  was  11  .  the  gas  pressure  was  equal  to 
2  cm.  of  water,  ami  the  amount  of  water  used  ii 
experiment  was  1  litre.  It  was  found  that  the  amount  of 
generated  in  each  case  per  minute  was, 
with  coal-gai — 

CU. 
■  rii  boiler lO'HO 

iler Is--.. 

::.  Austrian  boiler i  I'H 

Hcau 


Ihe  amount  of  In  at  generated  per  cubic  w 
gas  used  wat 

c.i. 

nch  boilor 218S'0 

j.  n.  —an  boiler 

3.  Austrian  boiler 



Taking  the  theoretical  heating  effect   ol  l  cubic  metre  of 
coal-gas  a-  5150cal.,  these  results  show   that  the  best  types 

43-18  par 


of  apparatus  have  an  efficiency  of 

Experiments  were  nexl   undertaken  with    the  ol 
investigating   tin  -.    <.t   the  -aim-  ty|<es  of  boiling 

apparatus  when    used   with  water-gas  instead  of  coal 
It    was  found   necessary   to  close  the  air  openings  and  to 
increase   the  gas  pressure   up  t"  6  cm.  of  water.     Under 
these  circumstance*  the  following  results  were  obtained  t— 
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The  amount  of  heat  (in  calories)  generated  per  minute 
with  water-gas  :— 

Ciil. 

1.  French  boiler 12*13 

■J.  Iv^sau  boiler 13*14 

3.  Austrian  boiler WOO 

Mean 11*76 


The  amount  of  heat  generated  per  cubic  metre  of  water- 
gas  used  was  :  — 

Cal. 

1.  French  boiler 942*0 

■_>.  Dessau  boiler lusri 

3.  Austrian  boiler 1036*4 


Men 


Kll'.i-'.i 


Taking  the  theoretical  heating  effect  of   1  cub.  metre  pi 

water-gas  as  28 13  cal.,  these  results  show  that  the  best  types  of 

,  a.   •  .1019*9  x  ton 

apparatus  have  an  efficiency  ot  =  36-25  per  cent. 

The  author  is  of  opinion  that  the  commonest  fault  in  all 
types  of  boiling  apparatus  (whether  for  coal-  or  water-gas) 
lies  in  the  fact  that  the  flame  only  plays  on  parts  of  the 
bottom  of  the  boiler.  Improvements  can  best  he  effected  by 
securing  an  even  spreading  out  of  the  flame. — D.  E.  J. 


Sample  IV. 


The  Behaviour  of  Impure  Materials  in  the  Amyl  Acetate 
Lamp.  F.  von  Hefner.  Jour.  f.  Gasbeleuchtung,  1891, 
34,  349—351. 
As  the  question  of  the  effect  of  impure  materials  on  the 
illuminating  power  of  the  amyl  acetate  lamp  has  recently 
been  raised  (compare  this  Journal  1891,  085)  the  author  has 
made  a  number  of  experiments  in  this  direction  with  samples 
of  amyl  acetate  containing  various  impurities,  which  were 
likely  to  he  either  present  in,  or  added  to,  the  commercial 
article.  A  sample  of  amyl  acetate,  to  which  castor  oil  was 
added  in  such  quantities  that  the  adulteration  could  not  be 
detected  by  a  specific  gravity  determination,  was  also 
investigated.     The  following  results  were  obtained  :  — 

Sample  I. 

(•Amy!  acetate SO  per  cent.  >,,  .  , 

Composition JtFuseloil ,„      „         j  M  ' 

Sp.  Br.  0*8645  ai  15°.    Boffins  point 106*5—142° 

Boiling  point  with  reflux  condenser loG'5" 

Liquid  consumed  in  hall'  an  hour  after  ignition.    4*98  grins. 
Deviation  from  the  normal  consumption..     +  6*9  per  cent. 

Illuminating  power  clearly  too  low,  on  the  average  about 
2  per  cent. 

Position  of  wick  a  little  higher  than  the  normal. 

Sample  11. 

r  Amyl  acetate 93  per  cent. 

Composition  J.DiaB1ylene t       „ 

Sp.  gr.  0*8725  at  15".    Boiling  point 136—142° 

Boiling  point  with  reflux  condenser 139*5° 

Liquid  consumed  in  halt  an  hour  after  ignition     402  grins. 
1).  viation  from  the  normal  consumption  . .     -  0'8  per  cent. 

Illuminating  power  on  the  average  the   same  as  that  of 
pure  amyl  acetate,  greatest  difference  +   1-5  per  cent. 


Sample  111. 

/■Amyl  acetate "1  percent. 

Composition-^  Alcohol ' 

(-Castor  oil 4        „ 

Sp.  gr.  0*8745  at  15".    Boiling  point 120—142° 

Boiling  point  with  reflux  condenser 120 

Liquid  consumed  in  half  :in  hour  after  ignition     f94  grms. 
Deviation  from  the  normal  consumption....     +  (J  per  cent. 

The  illuminating  power  could    not    be    determined  with 
accuracy. 


80  per  cent. 

lo 

10 
. .     183—142° 
133° 


/-Amyl  acetate 

Composition  <  Isobutyl  acetate 

^-Amyl  alcohol 

Sp.  gr.  0*869  at  15°.    Boiling  point 

Boiling  point  witli  reflux  condenser 

Liquid  consumed  in  half  an  hour  after  ignition    4*64  grms. 
Deviation  from  the  normal  consumption..     —  0'4  per  cent. 

Illuminating  power  practically  the   same  as  that  of  pure 
amyl  acetate,  on  the  average  0'4  per  cent,  higher. 


S.OIfLE   V. 

r  Amyl  acetate 50  per  cent. 

Composition^ Alcohol M       __ 

Sp.  gr.  0*8408  at  15°.    Boiling  point SI— 142° 

Boiling  point  with  reflux  condenser si' 

Liquid  conumed  in  half  an  hour  after  ignition    ('>'  1-0  grms . 
Dei  tation  from  the  normal  consumption..  .     +  3U  per  cent. 

Illuminating  power  about  40  per  cent,  too  low. 


Sample  VI. 

Pure  amyl  acetate.    Sp.  gr.  0*8735  at  15°.    Boiling  point 
186—1 12°,  h  uli  reflux  condenser  139*5° 

Liquid  consumed  in  half  an  hour  after  ignition     1*66  grms. 

The  composition  of  the  above  samples  is  given  by  weight. 

The  quantity  of  liquid  consumed  was  determined  by  first 
burning  the  lamp  for  about  15  minutes,  the  flame  being 
carefully  adjusted  to  the  normal  height;  the  lamp  was  then 
extinguished,  weighed,  lighted  again,  and  allowed  to  burn 
for  exactly  half  an  hour ;  the  loss  in  weight  was  then  deter- 
mined with  the  results  given  above.  The  height  of  the 
barometervaried  during  the  experiments  from  767  to  758  nun., 
and  the  temperature  from  15*5°  to  20°. 

The  results  of  this  investigation,  taken  in  conjunction 
with  others  previously  published,  show  that  for  all  practical 
purposes  the  illuminating  power  of  the  amyl  acetate  lamp 
is  not  appreciably  affected  by  the  employment  of  commercial 
amyl  acetate  containing  the  most  frequently  occurring 
impurities.  In  the  case  of  those  impurities  which  have  a 
considerable  effect  on  the  illuminating  power,  the  rate  of 
consumption  is  also  materially  altered  ;  an  increased  con- 
sumption may,  however,  be  accompanied  by  a  decrease  in 
illuminating  power,  and  vice  versa. — F.  S.  K. 


Giraud's  Thermo-Electric  Stove.  E.  Hospitalier.  Le 
Genie  Civil,  19,  1891,  30—46;  and  Abs.  l'roc.  Inst. 
Civil  Eng.  105,  1891,  83—84. 

The  author  refers  to  the  want  of  success  which  has  attended 
the  use  of  thermo-electric  batteries  as  sources  of  energy, 
and  to  the  large  consumption  of  gas  which  is  found 
necessary,  so  that  only  about  0*5  percent,  of  the  thermal 
energy  is  obtained  in  the  outside  circuit  for  lighting  pur- 
poses. He  believes,  however,  that  the  problem  is  entirely 
different  where  it  is  possible  to  use  the  combustion  of  the 
gas  or  coal  for  heating  purposes,  and  the  thermo-electric 
stove  brought  out  by  Dr.  Giraud,  of  Chantilly,  fulfils  the 
latter  requirement.  The  stove  resembles  an  ordinary  stove 
used  for  heating  purposes  so  far  as  its  exterior  is  concerned. 
The  products  of  combustion,  however,  rise  vertically  in  a 
cylindrical  chamber,  and  descend  between  this  and  a  second 
envelope  concentric  with  the  chamber  before  passing  to  the 
chimney.  This  arrangement  protects  the  metallic  contacts 
from  excessive  heating,  and  equalises  the  temperature  to 
which  they  are  exposed.  The  heated  gases  come  into 
contact  with  a  series  of  rectangular  boxes  of  stamped 
iron  plate,  forming  a  kind  of  cylindrical  hive  or  chequer 
work,  in  which  are  placed  the  thermo-electric  elements. 
These  elements,  to  the  number  of  about  700,  are  placed 
in  the  large  pattern  of  stove  in  a  series  of  25  horizontal 
rings,  and   in  a  smaller   type  shown   in    the  figures   in  a 
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I    nickel 

<ir  tinned  iron  (tin-plate)  and  an  alloy  mainly  composed 

of  tine  and  antimony,  to  which  other  metals  are  added  in 

small  quantitiea  in  order  to  increase  the  strength  and  retard 

Fusion.    The  elements,  which  arc  si  t  in  (••■1!-  in  the  stamped 

plate,  are  insulated  b)    ;t  coating  >8  ;  cooling  is 

l   partly   by   the   wing   -!i:ip>-  of  the  elements   and 

partly   by   tin  tween    them.     The 

whole  <>f  the  7n<>  elements  in  series  and  give 

illy  the  same  electro-motive  force  whether  nickel  or 

tinned  iron  i-  employed.     The  electro-motive  force  at   full 

power  is  about  40  volts,  and  the  current  in  -Imrt  circuit 

i  amperes.     At   it-  maximum  useful   power,  which  is  the 

only  pi  iry  t"  consider,  as  tin*  consumption  of 

combustible  matter  i-  independent  of   the  energy  of   the 

tl   output    i-   40   watts,   equal    to   about 

I    kilowatt-hour   per   day    for   continuous   working.      The 

consumption  of  coke  to  effect  this  result  is  about   61-Glb. 

iy,  and  with  mk.-  costing  -7  'id.  per  cwt.  the  cost 

|kt  kilowatt-hour  would   be    I.V.,   which   is   exactly   the 

maximum  price  <lftii;m<l<<I  by  the  central  stations  in  Paris. 

A-  the  output  !-  too  small  to  supply  more  than  one  lamp 

conplcd  direct,  't  i-  necessarj  to  use  accumulators,  which 

raise  tin-  cost  of  the  installation  ami  reduce  the  quantity 

ctricity   obtainable.      In    reality    the    electricity   is 

i    more  expensive])  than  from  the  central  station-; 

but  n  must   i»-  remembered   that  the  heating  of  t lie  rooms 

i-  also  obtained. 


PA  I  I  M. 


Improvement*   in    I  ■>■!  Apparatus  for  Procuring 

i  'yanogen  and  ill  <  'ompound*  from  Gases.    11.11 

i  i      ii.......     !>««:.      I? — .*. i    i>     a i.    m...   . 


1  i I.   Klsncr,   I'nris,   Prance,  and   K. 

Gennnny.     Kng.  Pat.  8293,  Maj   11.  1891. 

under  VII.,  pagi 


III— DESTRUCTIVE  DISTILLATION. 
PRODUCTS,  Etc. 


TAR 


Gasch,  Mainz, 
<„l. 


Production         0  U    in    the    United   States.      I  .   \\  . 

Parker.    Eng.  and  Mining  .1.  1891,  127. 
Dzokkhjtk,  or  "mineral  wax,"  belongs  to  the   .. 
hydrocarbon  compounds  which   include  marsh-gas,  petro 
Linn,  and  paraffin,  it  ln-in^;  very  similar  in  appearance  to  the 
last     It   i-   oolourlcaa   to  white  when  pure,  but  frequently 

nr-  ,  yellow,  and  brown.     Prior  to   if 

onl)  locality  producing  this  mineral  was  in  the  province  of 

52,   and. 

dingly  difficult  to  obtain 

to  push  thi  .  it   has  increased 

rapidly  - that  u   present   there  are  83  com- 

the  1 1 1 ■  1 1 1 - r r \  in  the  provini 
alone,     I  "i  2(1  ye  in  |>n  dm  lion  was  limited  to  tin-  locality , 
but  in  1 888  American  oxokerite   bet  ye  the   atten- 

tion ot  the  trade,  and   considerable  work  was  begun  upon  a 
newly   discovered    veil  Phc   mineral   had    been 

known  to  exist  in  1  •    whethi  r  in 

paying  quantity  «  determined    until 

most  ot  ti„.  «ork  di was  in  the 

waj    of  development,  but    in    the    latter   year   thi 
incidental!]    produced    71,000  lb. 

this  product  83 '38  per  cent,  is  lost   in  refining,  the  amount 
I   oxokcril  000  lb.,  valued  at  2,500  dols. 

The  product  ol    1888  was   i   timated   at    65,000  lb.  ol 
The  product  I     0    will   probabh 

o   III. 


ttefined  ozokerite  is  used  for  nearly  all  the  pur] 
which  ordinary  beeswax  is  applicable.  It  possesses  nearly 
all  the  properties  of  beeswax  except  stickiness,  but  in  cases 
where  that  quality  i-  essential  it  i-  necessarj  onl\  n>  mix 
mineral  with  ordinary  beeswax.  Crude  ozokerite,  like 
other  hydrocarbon  compounds,  i-  used  to  a  considerable 
extent  as  an  insulator  for  electrical  wires. 

Mowing  tabic  shows  the  quantity  and  value  of  crude 
and  refined  ozokerite  imported  into  the  United  States  from 
is;::  to  1889,  inclusive  :— 


Quantity. 

Value. 

Year. 

Quantity. 

Value. 

i*;:; 

Lb. 
SS>1M 

- 
I.'ll 

1—2 

Lb, 

272400 

1-71 

40 

566458 

51774 

1,026 

1-1 

- 

atUM* 

1 87« 

18SS 

i  QH  i-.- 

1JS.;'7.; 

1-77 

101,601 

11,720 

71,220 

1878 

7378 

lss? 

0,016 

l.llH.'.'H 

1880 

108,973 

1 1*057 

1889 

93,911 

12,799 

Asphaltum  and  Ozokerite  m  the  United  States.      B.  V7, 
Parker.     Kng.  and  Mining  J.  1891,  198—194. 

till -mm  ii  .  clatcrite.  uintaliite.  wurt/ilitc.  alhertite,  graham- 
ite,  asphaltum,  maltha,  and  brea  arc  name-  given  to  vat 

semi-solid   bitumens  which   differ   i siderably   from   one 

another  in  their  chemical  composition,  in  their  action  with 
acids  or  other  agents,  and  upon  the  application  of  heat,  but 
isidered  under  the  head  of  asphaltum  in  tins  report. 
v.  statement  ot  the  production  of  asphaltum  is  given  in 
the  Tenth  Census  reports.     From    1882  to   1885,  inclusive, 
the  product   was  estimated  at   8,000  short  tons  |kt  yi 
having  an  average  value  of   10,500  dob.     In  1886  the  pro- 
duction   increased  slightly,  being   8,600  short   tons,  value 
i  i. ooo  dols.     In  1887  a  -till  furthi  t  increase  was  noted i  the 
luct  "a-  1,000  short  ton-,  value  16,000  dols.     The  pro 
duction  each  year  was  limited  to  California.  The  figures  for 
1888,  as  published  in  the  "  .Mineral  Resources  of  tin-  United 
."  -Imw  a  remarkable  increase,  due  to  the  production 
in  California  id'  50,000  ton- of  bituminous  rock  (a  sandstone 
formation  impregnated  with  asphaltum),  which  then  came 
into  the  market  a-  a  competitor  with  other  kinds  of  material 
for  street  paving.     Iii  addition  to  tin-.  150  tons  of  gilsonite, 
valued  at  22,500  dols.,   were   produced  in   the  territon  ot 

Utah.       The     value     of    the    total     product     \\a-    e-timated    at 

881,500  dols.,  hut  in  thi-  aggregate  thi   value  of  bituminous 

i.hI,  was  taken  at  the  price  free  on  hoard  cat-.     The  value 

at  the  mine-  wa-  about   165,000  dols. 

lie  following  table  -how-  the  product  of  asphaltum  ami 
bituminous  rock  for  tie-  United  state-  for  the  calendar  year 


l--'.l  :— 

- 

Product. 

Value 

Bhorl 
17,969 

Dols. 

tfll  • 

16400 

DM 

Sources  of  Asphaltum. — Although  for  a  number  ol 
asphaltum  in  different  form-   In-   been   known  to  exist   in 
California    in  lar^'c  quantities,  it  was  not    until  l.sss  that  its 
production    assumed    any    important     proportions    a-    an 
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industry.  In  1888  a  large  deposit  of  bituminous  rock 
containing  an  unusually  large  percentage  of  asphaltum  was 
discovered  in  Ventura  county,  and  a  company  of  San 
Francisco  capitalists  was  organised  for  the  purpose  of 
developing  and  operating  it.  The  owners  styled  this 
mineral  "  asphaltum,"  hut,  as  it  contained  hut  24  per  cent, 
of  bitumen,  the  other  constituents  being  silica  (about  64 
per  cent.),  oxide  of  iron,  and  calcium  carbonate,  it  should 
be  classed  among  the  bituminous  rock  products.  Its  high 
percentage  of  bitumen,  however,  increases  its  value,  and 
the  price  ranges  from  8  dols.  to  10  dols.  per  ton,  while 
the  bituminous  rock  of  San  Luis  Obispo  and  Santa  Cruz 
is  valued  at  about  2 '50  dols.  per  ton  at  the  mines. 

There  are  several  deposits  of  bituminous  rock  in  San  Luis 
Obispo  and  Santa  Cruz  counties,  in  which  the  peculiar 
features  of  asphaltum  formations  are  strikingly  illustrated, 
clearly  showing  that  they  belong  to  no  particular  era  or 
age  ;  that  they  are  found  at  various  altitudes,  and  with  no 
uniform  character  in  appearance,  hardness,  or  chemical 
composition.  Deposits  of  solid  asphaltum  and  springs  of 
viscid,  oily  material,  commonly  called  "  brea,"  occur  in 
places  not  a  thousand  feet  apart,  and  yet  in  strata  of 
unquestionably  different  periods  of  formation. 

Until  the  remarkable  impetus  given  to  the  asphaltum 
industry  in  California  and  Utah  in  188S,  the  island  of 
Trinidad  and  the  deposits  ot  Seyssel,  in  France,  and  Val- 
de-Tiavers,  in  Switzerland,  furnished  the  bulk  of  the  world's 
Supply.  Cuba  produces  asphaltum  of  excellent  quality, 
some  of  which  has  been  imported  into  the  United  States. 
Venezuela  has  furnished  a  small  portion  of  the  supply  in 
the  past,  and  a  few  tons  of  bituminous  limestone  are  im- 
ported annually  from  Germany  and  the  island  of  Sicily. 
In  the  State  ot  Tabasco,  Mexico,  large  deposits  of  asphaltum 
are  reported,  but,  although  at  a  convenient  place  for  ship- 
ment over  the  Mexican  National  Railway,  only  a  few  small 
lots  have,  been  shipped. 

Preparation  for  Street  Par*  mints. — The  principal  use  of 
asphaltum,  as  is  well  known,  is  for  street  pavements.  The 
bituminous  limestone  of  France  and  Switzerland  is  prepared 
for  this  purpose  by  being  first  ground  to  a  fine  powder,  then 
passed  through  iron  cylinders,  into  which  air  heated  to  a 
temperature  of  500  F.  is  introduced.  It  is  thoroughly 
stirred  as  it  passes  through  the  cylinder,  and  when  it  reaches 
the  opposite  end  is  removed  in  a  plastic  condition  and  spread 
upon  a  concrete  foundation,  compacted  by  rammers,  and 
when  cool  the  street  is  ready  for  use. 

The  Trinidad  asphaltum,  uponbeing  unloaded  at  its  point 
of  destination,  is  placed  in  large  tanks  and  heated  over  a 
slow  tire  for  a  few  days,  care  being  taken  not  to  heat  the 
mass  sufficiently  to  cause  distillation.  By  this  process  all 
foreign  substances  are  eliminated  ;  vegetable  impurities  rise 
to  the  top  ami  are  skimmed  off,  while  the  earthy  constituents 
settle  to  the  bottom,  and  the  asphaltum  is  then  in  a  condition 
for  manufacture.  For  street  paving  the  refined  asphaltum 
is  treated  with  the  residuum  of  petroleum,  and  mixed  with 
tine  sharp  sand  in  the  proportion  of  14  per  cent,  by  weight 
or  25  per  cent,  in  bulk  of  asphaltum.  The  mixing  is 
thorough,  and  is  made  at  a  temperature  of  about  300°  F. 
While  still  hot  and  plastic  it  is  spread  upon  the  foundation 
already  prepared  and  rolled  by  heavy  steam  rollers.  The 
advantage  claimed  for  the  Trinidad  asphaltum  over  the 
French  and  Swiss  limestone  material  lies  chiefly  in  the 
granular  nature  of  the  sand  used  in  preparing  it,  which 
prevents  the  slipping  of  horses. 

Gilsonite  is  prepared  for  this  purpose  by  being  first 
pulverised  and  mixed  with  petroleum  oil.  The  mixture  is 
theu  heated,  care  being  taken  to  keep  the  temperature  below 
500  1'..  as  above  that  temperature  gilsonite  will  decompose. 
This  composite  is  mixed  while  heated  with  broken  stone  or 
gravel,  and  is  then  ready  for  the  street.  It  has  been  ascer- 
tained that  a  mixture  of  about  80  per  cent,  gravel  makes 
the  most  durable  pavement. 

For  the  manufacture  of  street  paving  from  the  bituminous 
rock  of  Ventura  and  Santa  Barbara  counties,  Cal.,  it  is  only 
necessary  to  mix  it  when  heated  with  the  sand  of  the  locality 
where  it  is  used.  Sand  is  mixed  with  the  asphaltum  in  the 
proportion  of  from  three  to  eight  times  by  hulk  of  sand  to 
one  of  asphaltum.  This  method  effects  a  considerable 
saving  in  transportation  expenses.     There  is  no  appreciable 


loss  of  time  in  placing  it  on  the  street,  as  it  requires  only  an 
hour  after  laying  to  "set"  and  be  ready  for  traffic.  Once 
properly  mixed  and  laid  it  seems  practically  indestructible, 
as  shown  by  a  section  of  this  pavement  which  had  been  in 
use  for  18  months  iu  one  of  the  streets  of  San  Francisco. 

The  bituminous  rock  of  San  Luis  Obispo  and  Santa  Cruz 
counties,  California,  is  a  sandstone  thoroughly  impregnated 
with  bitumen.  It  is  used  almost  entirely  for  street  paving, 
anil  for  that  purpose  is  probably  more  easily  and  cheaply 
prepared  than  any  of  the  asphaltum  products.  The  only 
treatment  necessary  is  to  steam  it,  so  as  to  thoroughly  mix 
its  ingredients  and  soften  it  for  spreading  to  a  uniform 
thickness  and  a  smooth,  even  surface.  Bituminous  rock 
has  supplied  a  limited  local  demand  for  10  or  15  years,  hut 
it  is  only  during  the  past  two  years  that  it  has  assumed  any 
commercial  importance  as  an  industry.  It  is  reported  that 
pavements  made  of  this  material  15  years  ago  land  used 
under  heavy  travel  have  recently  been  removed,  and  found 
to  have  lost  very  little  either  in  weight  or  thickness  :  also 
that  it  stands  equally  well  the  high  temperatures  of  the 
interior  cities  and  the  cold  damp  atmosphere  of  the  coast. 
It  is  estimated  that  there  are  now  50  miles  of  bituminous 
rock  street  pavement  in  the  State  of  California. 

Although  the  production  of  bituminous  rock  in  California 
aud  of  gilsonite  iu  Utah  have  assumed  proportions  of  com- 
mercial importance,  with  indications  of  much  greater 
activity  in  the  near  future,  the  island  of  Trinidad  continues 
to  be  the  main  source  of  supply  for  the  United  States.  In 
the  Eastern  cities,  Trinidad  asphaltum  is  used  for  street 
paving,  to  the  almost  entire  exclusion  of  other  kinds.  This 
is  due  entirely  to  its  advantage  in  cost  of  transportation. 
The  railroad  freight  rates  from  the  Pacific  Coast  practically 
shut  out  the  bituminous  rock  of  California  from  competition 
in  the  Eastern  States,  and  a  similar  condition  may  be  said  to 
affect  the  sale  of  Trinidad  asphaltum  iu  the  cities  of  Europe, 
since  the  bituminous  limestones  of  Val-de-Travers  and 
Seyssel,  having  the  advantage  in  freights,  control  the 
markets.  The  cost  of  preparing  the  different  varieties  of 
asphaltum  for  street  pavement  is  nearly  the  same,  aud,  as 
all  appear  to  he  about  equally  durable,  the  exclusive  use 
of  any  one  of  them  is  due  merely  to  the  advantage  in 
freights. 

Comparative  Prices. — The  ruling  prices  for  the  different 
varieties  of  asphaltum  during  the  year  1889  were  as 
follows: — Trinidad,  crude,  at  New  York,  13  dols.  per  ton; 
Trinidad,  refined,  at  Xew  York,  30  dols.  ;  hard  Cuban,  at 
New  York,  28  dols.  ;  gilsonite,  at  the  mines,  GO  dols.  ; 
bituminous  rock,  California,  at  the  mines,  2  50  dols.  to 
lo  dols.  ;  bituminous  rock,  Kentucky,  at  the  mines,  2-40 
dols.;  prime  Cuban,  at  Xew  York,  4.5  to  5'5  cents  pel- 
pound. 

Other  ['sis. — Although  the  greatest  use  for  asphaltum  is 
in  the  manufacture  of  street  paving,  large  quantities  are  con- 
sumed in  making  floors  for  warehouses,  cellars,  "  wineries," 
breweries,  &c.  It  is  used  for  lining  dams,  levees,  and 
reservoirs,  and  as  a  coating  for  piling,  wharf  timbers, 
ground  euds  of  telegraph  poles,  &c.  It  is  also  used  as  a 
cement  lor  sea  walls  and  other  marine  architecture,  and  to 
protect  iron  work  subjected  to  action  of  salt  water  from 
corrosion,  It  is  to  a  considerable  extent  used  as  a  roofing 
material,  and,  being  practically  a  non-conductor  of  electricity, 
serves  a  useful  purpose  as  an  insulator  for  electrical  wires. 
Varnish  is  manufactured  from  refined  asphaltum  or  gilsonite 
by  simply  heating  with  spirits  of  turpentine. 

New  Discoveries. — Asphaltum  deposits  have  been  found 
in  some  of  the  north-western  couuties  of  Alabama,  and 
some  progress  has  been  made  in  the  way  of  developing  the 
properties,  but  none  of  the  mineral  had  been  mined  up  to 
the  close  of  the  year  1889.  Other  deposits  are  reported  in 
Grayson  and  Kardin  counties,  Kentucky,  on  which  partial 
developments  have  been  made,  but  the  owners  are  waiting 
a  more  lucrative  demand.  In  Burnet  county,  Texas, 
asphaltum  is  known  to  exist,  but  little  authentic  informa- 
tion is  obtainable  regarding  its  extent  and  character. 

Imports. — The  imports  of  Trinidad  asphaltum  by  all 
companies  in  1889  amounted  to  52,881  long  toils,  and  in 
1890  to  54,G92  tons.  About  800  tons  of  asphaltum  were 
imported  from  Cuba  in  1881  and  1882,  but  there  have  been 
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do  importations  "f  any   consequenci  During 

tons  were  obtained  from  Vene- 
zuela, but  ii<  >  amount  of  anj  importance  has  been  imported 

into   tin-    country   from   there    sit that    time.      From 

Neufchatel,  Switzerland,  and  Seyssel,  France,  the  im| 
ol   bituminous  limestone,  sometimes  called  "asphalte,"  are 
about  umii  tons  annually,  and  about   ISO  t<  milar 

material  are  imported   each  year  from  Hanover  and  Bruns- 
rmany.     All  of  t hi>  material  was  used  in  laying 
sidewalks  and  for  interior  work.     During  1887,  It 

and  1890  about   S, I  tons  ol  bituminous  limestone   were 

imported  from  Sicilj  and  used  foi  street  paving. 

Atphalhan  Pavements.— The  number  ol 
Trinidad  asphaltum  laid  in  the  United  States  in  the  past 
decade  is  as  follows :   1880,106,5  116,629;    If 

510;    1884,    124,524  ;    1885,    103,882  i 
[,188;     1887,    799,335  ;     1888     757,101  :     1S89, 
1  j:  1,054,   which    is 

equivalent  to  446  miles  of  roadway  26  feet  wide.  Trinidad 
asphaltum  is  being  used  for  street  paving  in  49  cities  in  the 
I  'nited  States  :>ml  <  lanada. 

the  best  information  obtainable  the  proportions  of 
Trinidad  asphaltum  used  for  different  purposes  are  al 

allows;  For  laying  sheet  asphalt  pavements  "2  per 
cent.,  for  manufacturing  asphalt  blocks  and  til'-  for 
pavements,  24  per  cent,  total  for  paving,  96  per  cent.  ;  for 
roofing,  3  per  mn.  :  tor  nil  other  purposes,  I  per  cent.; 
total,  100  |"-r  cent.  The  amount  of  asphalt  Mocks  manu- 
factured and  laid  as  pavements  has  varied  from  5,000  to 
100,000  sq.  yds.  per  annum,  and  the  total  from  1880  to 
isive,  is  estimated  at  500,000  sq.  yds. 

About  55,000  sq.  yds.  of  bituminons  limestone  pa 

laid  in  Washington,  D.I      during  1876  and  is:;,  and 

about  3,000  sq.  yds.  in  New  York  in  1883  or  1884.     Nearly 

all  of   this  was  subsequently  taken   up  and  replaced    by 

Trinidad  asphaltum.     In   1887  about    10,000  sq.  yds.  were 

■i.  V  V.  :  iii    1888  about  20,000  sq.  yds.  in 

St.  Augustine,  Fla.,  and  in   1890,    10, I  «q.  yds.  in  New 

York  City.    Capt.  I     V*.  Greene,  of  New   York,  estimates 
that  the   total  amount   of  bituminous  limestone  pavement 
now  in  use  in  the   United   States  docs   not   exceed   75 
i  j    yds. 

The  asphalt  pavements  in  Europe  arc  all  made  from  the 
bituminous  lim<  I  lined  from  tin-  localities   men- 

tioned previously  in  this  report.  The  pavements  are  found 
in  Berlin,  London,  Paris,  and  a  few  other  cities,  probably 
not    exceeding    ten   in   all.    The    total    an  l   is, 

approximately,  as  follows,  and  it  is  about  oni  -fourth  of  that 
covered  bj  Trinidad  asphalt  pavements  in  the  United 
States  :   Berlin,  681, 186  Bq.yds. ;   London,  360,000  sq.  yds.  ; 

Paris,   357,360  sq.    yds.;   other   cities,   300, I   sq.  yds.; 

total,  1,698,846  sq.yds. 


ethylbenzene.  As  the  latter  boils  a  few  degrees  below 
xylene,  the  greater  portion  may  be  removed  by  concentrating 
the  same  by  fractional  distillation.  — 1>.  li. 


(      Elhylben  ene    in      Commercial     \ 
E.    Noclting    and    (.     A.    Palmar.       IVr.    1891,    24, 
1955—19 

ithors  have  isolated  ethylbenzene  from  xylene  by 
following  the  method  devised  by  Friedel  and  Crafts  for  the 
purpose  of  separating  ethylbenzene  and  the  three  xylenes 
which  ether   with   otlnr   products   bj   the 

action  of  aluminium  chloride  on  to  le  method  is 

based  on  tin  fact  that  bromine  in  the  presence  of  iodine 
converts  all  the  xylenes  complete!)  into  tetrabromo- 
derivatives,  sparingly  soluble  in  light  petroleum  and  ethyl- 
henzeno  into  a  readily  soluble  dibromo-derivative,  which  is 
subsequently  converted  into  pentabromethylbenzene  by  the 
action    of    bromine    in    pre--  iminium   chloride. 

Since  commercial  xj  leni 

xylidine     should     contain    amidoetbylbenzene,    and     the 
author-,  have  also  prepared   pentabrotn 
commercial   xylidine  bj  the  meta 

glacial  erting  the  produi  l  in  the 

liquor  into  roonobromoxyli  Sand- 

mever'-  method,   and   subjecting  the  latter  to  the  above- 

ed  treatment  A  number  of  samples  ol  xylene  and 
xylidine  were  examined,  all  of  which  were  found  to 


illation  of  Coal    Tar.      Windmann.     Jour.   f.   Gas- 
belenchtung,  1891,  34,  434—436. 

'I'iik  author  describes  the  distillaiion  of  coal  tar  as  conducted 
at  the  Fasing  works  in  Bavaria.  The  distillation  is  effected 
in  large  wrought  iron  stills,  heated  by  mean-  of  a  furnace 
placed  beneath  the  still.  At  the  commencement  a  gentle 
heal  is  applied,  and  the  distillation  performed  at  the 
ordinary  pressure,  the  water  in  the  condensing  apparatus 
being  kept  cold.     The  distillate   consists  of  light  oil  and 

After    all    the     wain     has    come    over,    the    heal     is 

gradually  increased,  the  atmospheric  pressure  diminished, 
and  the  temperature  of  the  water  in  the  condenser  rai-ed. 
the  products  of  distillation  being  medium  oil,  heavy-  oil  and 
anthracene  oil.  The  distillation  at  the  stage  at  which  the 
latter  com.s  over  is  aided  by  the  injection  of  steam  and  the 
application  of  an  exhausting  air  pump.  The  reaidui 
distillation   is  pitch,  which  last  product  is  run  out  from  the 

bottom    of    the   still.       The    products    are   worked   up    in  the 

following  manner : — The  light  oils  bai  avity 

below  1  •  0,  and  consisting  of  benzene  and  its  bomolognes, 
phenol,  pyridine,  and  naphthal.-ne,  are  t  i  fractional 

distillaiion.  The  crude  benzene  thus  obtained  is,  in  the 
first  place,  washed  with  a  weak  solution  of  caustic  sodn  in 
order  to  remove  all  phenols,  then  treated  with  dilate 
sulphuric  acid,  which  extracts  the  pyridine  bases,  and 
finally   washed    with   concentrated   sulphuric   acid,   which 

separates    all     tarry     substances.         The     product     is    then 

subjected  to  distillation  by  means  of  steam,  the  following 

fractions  being  obtained  ; 

Me   1. — Boiling  from  su    to   lou  ,  used  in  the  pre- 
paration of  aniline. 

Benzene  III.— Boiling  from    100    to  lirn.l        ■  •    ,, 

Benzene   [V._Boiling  from    110°  to  l40o,/U8ea  '"  Uke 
preparati E  toluene,  \y  lene,  &c. 

Benzene    VI. — Boiling  from    140    to  17."i,l        .  .      . 

Benzene  VI6.— Boiling  from   170    to  195  .  /  '         '" 
manufacture  of  india-rubber. 

The  residue  is  added  to  and  worked  up  with  tin-  medium 
oils.  The  soda  solution  partially  charged  with  phenols  is 
completely  saturated  therewith  ly  mixing  it  with  oil  rich  in 
phenols,  separating  the  solution  from  the  undissolved  oily 
on  and  decomposing  by  means  of  an  acid.  Crude 
carbolic  acid  is  ilm-  obtained,  and  this  is  subsequently 
worked  up  into  the  pure  crystallised  acid.  The  acid 
solution  charged  with  pyridine  i-  neutralised  with  ammonia, 
and  the  crude  pyridine  thus  liberated  is  subjected  to 
fractional  distillation.  The  product  is  now  largely  used  for 
the  denaturation  of  alcohol.  The  tarry  acid  liquor,  after 
being  washed  with  water  and  neutralised,  yields  a  further 

portion  of  crude  benzene  listillabion,  the  residue  being 

employed  for  fuel  purposes.  The  medium  oil,  baring  a 
specific  gravity  of  about  in.  is  subjected  to  fractional 
distillation.  The  first  distillate  represents  crude  naphtha, 
and  i-  worked  up  with  the  light  oil.  The  second  distillate 
contains  naphthalene  and  phenol.  Tin  former  crystal 
out  on  cooling,  and  is   separated  by  draining  the  nil  and 

ecting  the  residue  to  hydraulic  pressure.  The  drs 
oil  is  then  submitted  to  fractional  distillation,  the  lirst 
portions,  which  are  highly  charged  with  phenol,  being 
used  for  the  preparation  of  carbolic  acid,  whilst  the  higher 
boiling  fractions  are  employed  as  creosote  oils.  The  heavy 
-els,  having  a  specific  gravity  of  about  I  -u.  contain  phenol, 
naphthalene,  and  neutral  nil-.  On  re-distillation,  an  oil 
highly  charged  with  naphthalene  i-  obtained,  the  lower 
boiling  fractions  of  n  bich  contain  large  quantitiesof  phenol. 
This  oil  is  worked  up  like  the  second  oil  obtained  by  the 
-tillaiioii  of  the  medium  oil.  <  In  cooling,  the  last 
product  of  distillation  of  coal  tar.  anthracene,  mixed  with 
other  high-boiling  hydrocarbons,  crystallises  out,  Thii 
collected  in  Biter-presses,  and  the  mass  subjected  to 
hydraulic  pressure.  The  tillered  oil  is  redistilled,  the 
tir-t  fractions  being  added  to  thi  oils,  whilst  from 
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the  higher  boiling  portions  a  further  quantity  of  crude 
anthracene  is  obtained,  which,  is,  however,  inferior  in 
quality  and  percentage  strength  to  the  anthracene  separated 
from  the  original  oil.  The  water  which  comes  over  with 
the  light  oil  in  the  early  part  of  the  distillation  being 
saturated  with  ammonia  is  converted  into  ammonium 
sulphate  along  with  the  gas  liquor  separated  from  the  tar 
before  it  is  submitted  to  distillation. — D.  B. 


IV.-COLOUKINQ  MATTERS  AND  DYES. 


Euxanthone.    .1. 


Herzig.     Monatsh.  Chem.  1891,  12 
161—171. 


Whilst  engaged  in  his  researches  in  the  quercetin  group 
(this  Journal,  1889,  770),  the  author  noticed  some  analogy 
between  the  properties  of  this  group  and  euxanthone,  and 
this  investigation  was  therefore  undertaken  with  the  view 
to  more  clearly  establish  the  relationship. 

A  striking  similarity  between  the  two  substances  is  seen 
when  they  are  converted  into  their  acetyl-derivatives,  the 
yellow  colour  disappearing  in  both  cases  whilst  colourless 
substances  are  obtained. 

Acetyleuxanthone,  C13H60?(CjH802)2,  crystallises  from 
glacial  acetic  acid  in  pure  white  crystals,  melting  at  18:!  — 
185°  (uucor.).  It  can  be  hydrolysed  by  means  of  sulphuric 
acid  in  the  same  way  as  Liebermann  hydrolysed  acetyl- 
quercetiu  (Ber.  17,  1680). 

Monethyleuxanthone,  ClsH703(OC2H6),  is  obtained  on 
heating  euxanthone  with  alcohol,  potassium  hydroxide,  and 
ethyl  iodide,  even  when  two  or  three  times  the  theoretical 
quantity  of  the  reagents  are  employed.  It  crystallises  in 
long  yellow  needles,  melting  at  144s — 145°.  It  is  absolutely 
insoluble  in  potash,  although  according  to  its  constitution 
it  must  contain  an  hydroxyl  group  ;  with  alcoholic  potash 
it  yelds  an  insoluble  potassium  compound,  which,  however, 
is  decomposed  on  the  addition  of  water,  anil  ethyleuxanthone 
is  obtained.     Its  acetyl-derivativc — 

/OC2h5 

C13H60  / 

x  OC2H30 

is  sparingly  soluble  in  absolute  alcohol,  from  which  it 
crystallises  in  long,  white,  lustrous  needles,  melting  at 
180 — 182°.     It  can  be  hydrolysed  by  sulphuric  acid. 

Diethyleuxanthone,  C|3iri;02(OCoH.,),,,  which  has  been 
previously  described  by  Graebe  and  Ebrard  (Ber.  15 
1678),  is  obtained  when  the  monethyl-compound  is  dis- 
solved in  absolute  alcohol  and  repeatedly  treated  with  an 
equal  weight  of  potash  and  the  corresponding  quantitv  of 
bthyl  iodide ;  it  crystallises  in  long  white  needles,  melting 
at  126°. 

When  diethyleuxanthone  is  heated  with  alcoholic  potash 
for  four  hours  at  130° — 150°,  and  the  product  mixed  with 
water  and  extracted  with  ether,  the  monethyleuxanthone 
already  described  is  obtained.  When,  however,  diethyl- 
euxanthone is  heated  on  a  water-bath  with  20  parts  of 
Concentrated  sulphuric  acid  for  three  hours,  and  the  pro- 
duct diluted  with  water,  monethyleuxanthone  isomeric  with 
the  above  is  obtained.  It  crystallises  from  alcohol  in  white 
needles,  melts  at  22:5° — 225°,  and  is  soluble  in  dilute  potash 
solution. 

The  properties  of  the  isomeric  monethyl  derivatives  lead 
to  the  assumption  that  the  two  hydroxyl-groups  in  euxan- 
thoue  are  of  a  different  nature,  namely,  that  one  is  of  an 
alcoholic,  and  the  other  of  a  phenolic  eharacter.  By  way 
of  explanation  the  author  suggests  the  following  modification 
of  the  euxanthone  formula- - 


C(OH) 


/C0H3(()H)X 


\ 


C5H3 


/ 


but  at  the  same  time  points  out  that  this  would  probably 
be  a  very  labile  form,  and  that  whilst  euxanthone  may 
possibly  exist  only  in  the  more  stable  modification — 


,  C6H3(OH)  . 

co< 

XC0H3(OH)/ 


0 


its  alkyl-derivatives  may  exist  in  both  forms. — A.  K.  M. 


Quercetin  and  its  Derivatives.    VI.     J.  Herzig.     Monatsh. 

Chem.  1891,  12,  172—176. 
Molecular  Weight  of  Quercetin.— In  a  previous  communi- 
cation (.Monatsh.  Chem.  9,  537),  the  author  showed  that  the 
examination  of  the  alkyl-  and  acetyl-  derivatives  of 
quercetin  led  to  the  number  292  as  the  simplest  expression 
for  the  molecular  weight  of  this  substance.  According  to 
this  result,  Lowe's  formula,  C^H^O;.,  is  the  only  one  of 
those  which  have  been  proposed  which  can  be  correct. 
From  analytical  data,  as  well  as  from  some  of  its  reactions, 
it  would  appear,  however,  that  the  formula  is  C,-H„,0- 
rather  than  CI5H1207.  ' 

In  the  present  paper  the  author  describes  experiments  on 
the  determination  of  the  molecular  weights  of  quercetin  and 
acetylethylquercetin  by  Beckmann's  method.  The  molecular 
weight  found  was  258  for  quercetin,  the  calculated  being 
302  ;  the  numbers  for  acetylethylqnercetin  were  402,  45(5", 
and  116,  the  calculated  molecular  weight  being  456.  The 
analytical  numbers  previously  obtained  with  quercetin  and 
several  of  its  derivatives  also  agree  with  the  formula 
Ci5H10O7.  Assuming  this  to  be  correet,  rhamnetin  should 
be  monomethylquercetin  and  not  the  dimethyl-derivative 
as  was  previously  assumed  by  the  author. 

The  investigation  of  fisetin  (sec  next  abstract)  and  the 
relationship  which  this  bears  to  quercetin,  also  tend  to 
support  the  view  that  the  latter  substance  has  the  formula 
C,:,H„A,-A.  K.  M. 

Quercetin  and  its  Derivatives.    VII.  J.  Herzig.     Monatsh. 

Chem.  1891,12,  177—190. 
Fisetin. — The  investigation  of  this  substance  was  under- 
taken with  the  view  to  establish  its  composition  and  to  clear 
up  the  discrepancies  which  are  evident  when  the  formula 
<  ."i.Oj,  proposed  by  Schniid  (this  Journal,  1886,  450)  is 
eonsidered  in  connexion  with  the  relationship  which  tisetin 
bears  to  quercetin. 

Acetyljisetin  was  obtained  in  the  form  of  lustrous  white 
needles  melting  at  196:— 199',  and  agreeing  in  composition 
with  the  formula  C15H602(OC2H30)4.  On  hydrolysis  it 
yielded  practically  the  theoretical  amount  of  fisetin,  and 
when  this  was  analysed  numbers  were  obtained  agreeing 
with  the  formula  C.-Hii,'  '„■  The  fact  that  acetylquercetin 
contains  rive  acetyl-groups,  whilst  aeetyl-fisetin  contains 
only  four,  is  in  accordance  with  the  view  that  quercetin  is 
hydroxyfisetin. 

Methylfisetin,  C15H602(OCH3)4.  The  author  finds  that 
in  accordance  with  Schmid's  results,  the  same  number  of 
hydroxyl-groups  which  are  replaceable  by  acetyl  can  also 
be  replaced  by  methyioxyl.  After  very  careful  puriricatiou, 
the  product  is  obtained  in  long  white  lustrous  needles 
melting  at  151° — 153°  ;  it  is  not  yellow  as  stated  by  Schmid. 
in  this  property  of  losing  its  colour  when  completely 
acetylated  or  alkylated,  fisetin  resembles  quercetin  anil 
euxanthon. 

Ethylfiselin,  C15H„02(OC3H6)4;  crystallises  from  alcohol 
in  white  lustrous  needles  melting  at  106° — 108°. 

These  white  compounds  do  not  react  with  acetic  anhydride 
and,  therefore,  do  not  contain  any  free  hydroxyl-group. 

When  an  alkaline  solution  of  fisetin  in'  potash  is  exposed 
for  24  hours  to  the  air  it  becomes  completely  oxidised, 
protocatechnic  acid  and  resorcinol  being  produced.  This  is 
analogous  to  the  oxidation  of  quercetin,  which,  under 
similar  conditions  yields  protocatechnic  acid  and  phloro- 
glucinol,  and  the  reaction  thus  affords  further  evidence  in 
favour  ofquereetin  being  a  hydroxyfisetin. 

When  ethyltisetin  is  boiled  with  alcoholic  potash  for 
7 — 8  hours  it  undergoes  a  quantitatn  e  decomposition  into 
diethylprotocatechuic  acid,    and    a    substance    having   the 
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properties  <>f  a  phenol,  and  which  the  author  names 
ethyljUetol.  This  substance  crystallises  from  alcohol  in 
white  needles,  melting  at  42  — 14  .  and  gives  a  pale  red 
colouration  with  ferric  chloride,  its  formula  is  probably 
i  ji  M  (mi  ii  ,  .  rVhen  it  is  treated  with  ethyl  iodide 
and  potash  it  becomes  ethylated,  and  the  product,  probably 

ill'  soluble  in  potash  and  crystallises  I i 

dilute  alcohol  ii  lies,  melting  al  66° — 68°.     Ethyl- 

Bsetol  readily  j  ii  on  with  potash. 

Alcoholic  potash  decomposes  methylfisetin  in  the  same 
way,  dimethylprotocatechuic  acid  and  rnethylfisetol  b 
produced  Methylfisetol  crystallises  in  small  white  needles, 
melting  at  66° — 68  :  its  methyl-derivative,  C8H60(OCB  . 
also  forma  small  white  needles,  and  melts  at  02  — 
whusl  it-  ethyl-derivative,  <  ,H,<  >  <  ><  1 1  i  i  <  <<  11  .  t..rm- 
Bofl  lii-trnii-  needles,  melting  at  CO" — 62°. 

i  the  above  results  the  following  equation  may  be 
taken  to  represent  tin-  decomposition  which  occurs  when 
the  alkyl  derivatives  of  fisetin  are  treated  with  alcoholic 
potash: — 

■■ji,,",,  -  a  '■."     =    i  -u,r,      +       i  -ii  o 

in.  Protocateomuc  add.  I    etoL 

and  since  the  four  alkyl-groups  of  the  alkyl-fisetin  are  all 

nt  in  the  two  products,  the  conclusion  is  justified  that 
the  carboxyl-group  in  the  protocatechuio  acid  and  thi  free 
bydroxyl-group  of  the  alky  1  nsetol  have  been  formed  by  the 

addition  of  the  elements  of  water,     The   constitute t 

fisetol  i '  yet  determined  i  it  is,  however,  a  derivative  of 

resorcinol,  and  contains  a  third  bydroxyl-group,  which,  it 

i-  thought,  must  be   present    In  hain;  the    fourth 

,,,iii  appears  to  belong  t>>  an  aldehyde-  ot  ketone- 

.;,,  .i-  ,i  phenylhyd  vative  has  been  obtained, 

Melhylation  of  Symmetrical  Orcinol.    A.  Krau-. 

Uonatsh.  Chem.  1891,12,  191—204. 

7\  i-i  i  ,  and  Herzig  have  shown  that   in   the  product  of  the 

on  of  alky  1  iodide  and  potash  on  phloroglucinol,  the  alky] 

ips  are  directly  attached  to  the  carbon  atom-   of  the 

nucleus,  and  are  not  present  as  alkoxyl  (Monatsh.  Chem. 

144        iii.v    also  showed   that  in  the  ethylation  of 

rcinol,  part  of  the  ethyl  introduced  became  directly 
attached  to  carbon,  whilst  part  replaced  hydroxylic  hydrogen 

natah.  t 'la-Hi.   1890,   291).     In  •  on   of   these 

experiments   the   author   has   treated  orcinol  with    methyl 
iodide  and  potash,  and  has  obtained  the  following  products  : 
—  1.  A  crystalline  dimethylresorcinol  which  melts  at 
and  which  i-  soluble  in  alkali;  a  methoxyl  determination 

owed  that  neither  methyl  group  was  present  in  thi 
of  methoxyl.     The  oily  mother-liquor  from  this,  which  was 
soluble  in  alkali,  wa  [ethylated  and  treated  with 

potash,  and  when  the  soluble  portion  was  fractioned  under 
diminished  pressure  insoluble  in  potash.     These 

|, nt-  contained  no  methoxyl.  2.  a  crystalline  tetra- 
metbylorcinol   melting   at  this   contained    two 

methoxyl  groups,  and  its  formula  is  consequently — 

C,H(I  n  I  (01  H  ) 

\  dimethyl  derivative,  i  .11  ■<  n  >  '"  II  |  .  containing 
two  methoxyl  groups,  and  which  was  si  parated  bj  mi  ans  "i 
it-  dibromo-compouncL 

oil)  mother-liquor  from  0(11(1  II,  ,"1  ii,),,  which 
was  insoluble  in  alkali,  ami  consequently  contained  no 
hydroxyl  group,  was  treated  with  hydrogen  iodide,  when  a 
|.ri"liirt  was  obtained  which  melted  at  1560,  Tliis  proved 
to  be  a  dimethylresorcinol  isomeric  with  the  one  described 
above,  and  which  melts  al  204  .  The  author  assigns  the 
following  formula!  t"  thi  m  two  substanct 

11  II 

i  H    ,       |  OH  (II    , 


i  n    '       ICH 

OB 
Melting  point  156  . 


'  i 


ll 


OH 
Melting  point  204  . 

—A.  K    M. 


Gentisin.     S.  v.   KostaneckL     Monatsh.  Chem.  18'J1,   12, 
205— 810. 

ilnn-i.v  was  tir-t  prepared  bj  Henry  and  Caventou,  from 
gentian  root,  and  was  believed  by  them  to  be  the  bitter 
principle  of  the  root  (J.  de  Phann.  1821,  178).  Tromms- 
dorff  subsequently  showed  that  tliis  was  not  the  ease,  and 
stated  that  gentisin  is  a  yellow,  crystalline,  and  tasteless 
substance  (Ann.  21,  134).  It-  composition  was  shown  by 
Baumert  to  be  C14HI0O5  (Ann.  62,  106),  and  tin-  was 
confirmed  by  Hlasiwets  and  Habennann  (Ann.  175,  68  j 
180,  343),  who  further  showed  that  it  contained  two 
bydroxyl  groups  and  a  methyl-group,  and  that  on 
with  pota-li  it  yielded  phloroglucinol  and  qninolcarboxylic 
acid  :  they  eliminated  the  methyl-group  by  heating  gentisin 
in  .i  current  of  hydrogen  chloride,  but  assumed  that  it  was 
directly  united  to  carbon,  and  they  did  not  examine  the 
product. 

The  author  has  demethylated  gentisin  by  Zeisel's  method, 
and  has  obtained  a  substance  of  the  composition  (', ;,11,< '., 
which  he  names  gentisein,  and  which  may  possibly  prove 
to  be  trihydroxyanthone.     Gentisein  crystallises  from  very 

dilute  alcohol  in  groups    of  small  needles  of  a  straw-yellow 

colour,  and  containing  two  molecules  of  water  of  crystallisa- 
tion. Tlie  colour  becomes  more  pronounced  when  the 
water  is  driven  off  either  bj  heat  or  by  placing  the  sub- 
stance  in  a  desiccator.     It  melts  at  315  .yields  a  pure  yellow 

Solution  with  alkali,  and  a  Mood-nil  colouration  with -odium 

amalgam.  When  gentisein  is  boiled  with  acetic  anhydride 
and  -odium  acetate,  it  yield-  a  triacety  1  derivative — 

CBH  ",<    11  ,, 

which  crystallises  in  beautiful  white  needles  melting  at 
L"Jf.  .  Since  gentisin  yields  only  a  diacetyl-derivative,  it 
follows  that  the  methyl-group  which  it  contains  must  be 
present  in  the  form  of  methoxyl,  and  not  directly  attached 
to  the  carbon,  as  assumed  by  BJasiwetz  and  Habennann. 

A  reaction  which  distinguishes  gentisein  from  gentisin  is 
that  the  latter,  although  it  yields  yellow  solutions,  will  not 
dye  mordanted  cotton,  whilst  gentisein  gives  bright  yellow 
-hade-.  It  i-  assumed  that  thi-  property  of  gentisein  is 
due   to   the    bydroxyl-group,   the   hyd  which   is 

l  by  methyl  in  the  gentisin. — A.  K.  M. 


On  Gentisin.    St.  v.  Kostanecki  and  E.  Schmidt.    Monatsh, 
Chem.  1891,  12,  :us — :s22. 

iim  of  the  authors  has  described  in  a  previous  communal 
cation  (preceding  abstract)  a  substance  (gentisein)  which  is 
obtained  by  splitting  off  a  metbj  l-group  from  gentisin.  In 
the  belief  that  gentisin  i-  a  methyl-ether  of  genteseln,  they 
have  endeavoured  to  introduce  methyl  groups  in  both  these 
bodie-,  in  the  hope  that  both  would  give  rise  to  the  same 
gentiseln-tri-methyl-ether.  Experiment  shows  that  they  dfl 
give  the  same  end-product,  thereby  confirming  the  view 
that  the  one  i-  a  mono-methyl-ether  of  the  other,  since  this 
end-product  turns  out  to  be  not  the  tri-methyl  but  the 
di-methyl  ether  of  gentisi  In. 
i.'i  ntisetn-di-rm  thyl-ethi  r  (Gentisin-mono-meihyl-ether)M 

I     II  Os(0«  //...(<>//) 

This  is  prepared  a- follows: — One  molecule  of  gentisin  is 

hi  ate. I  Some  hour-  in  a  tube  at  Iim  with  two  mole, 
can-lie  potash  and  two  molecule-  of  methyl  iodide,  in 
solution  with  methyl  alcohol.  The  result  is  a  yellow 
crystalline  ma-s,  which  i-  treated  with  dilute  cutis! 
in  dissolve  out  unattacked  gentisin.  The  major  part 
remains  undissolved,  und,  after  treatment  with  dilute  III  1. 
remains  as  a  yellow  ma--.  This  crystallises  from  acetic 
acid  in  broad  yellow  needle-,  which  null  at  17n  and  i-  the 
mono- 1  net  by  1 -ether  of  gentisin.     The  charactcrisl  ic  propi  rtj 

of  thi-  substance  is  that  it- alkali-salts  ar lysolublein 

water  with  great  difficulty.  This  behaviour  is  opposed  to 
the  idea  that  gentisin  is  a  xanthon  derivative.  Almost 
insoluble  alkali  salts  of  the  oxy-xauthons  are  mentioned  bj 
Mi.  Ii...  1. 
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Acetyl-yentiseln-dimethyl-ether — 

CuHiO.,(OCHs).,(OCOCH:i) 

This  is  prepared  by  the  aid  of  acetic  anhydride  ami 
dehydrated  sodium  acetate.  The  acetyl  product  thus 
Obtained  is  crystallised  from  alcohol ;  melting  point,  189°. 

The  results  obtained  by  Hlasiwetz  and  Habermanu  on 
melting  gentise'in  with  caustic  potash,  give  us  some  idea  as 
to  what  the  position  of  the  three  hydroxyl  groups  in  this 
body  may  be.  For  as  they  obtained  phloroglucinol  and 
uuiuol-carbonic  acid,  geutiseiu  would  appear  to  have  the 
following  formula  : — 


o 


OH 


OH 


CO    OH 


However  plausible  this  constitution  formula  may  appear, 
there  are  strong  objections  to  it.  In  particular,  gentise'in 
ilycs  mordanted  wool,  and  should  therefore  have  two 
hydroxyl  groups  in  the  ortho  position,  which  is  not  the  case 
according  to  their  formula.  There  is  little  to  support  the 
supposition  that  the  rule  which  holds  good  for  the  phenol 
colours  does  not  hold  good  for  the  hydroxy-xanthone  ones  ; 
in  fact  the  author  finds  that  all  hydroxy-xanthones  which  do 
not  contain  two  hydroxyl  groups  in  the  ortho  position  do  not 
dye  mordanted  wool.  This  is  also  true  for  the  oxyketones 
prepared  by  Nencki  and  his  pupils.  Tobel  has  also  shown 
that  even  the  hydroxy-eumarines  in  which  the  ehromophore. 
CO,  is  not  directly  connected  to  the  benzene-ring,  behave  in 
tin-  same  way;  they  act  as  fast  dyes  when  they  contain 
two  hydroxyl  groups  in  the  ortho  position. 

It  is  rather  remarkable  that  the  colouring  powers  of  the 
hydroxy-ketones  and  hydroxy-eumarines  have  been  over- 
looked until  recently.  The  explanation  is  that  many  of 
them  are  completely  colourless,  and  it  has  long  been  a 
doubtful  question  whether  a  single  ketone-group  could  actus 
a  ehromophore.  This  question  can  now  be  easily  decided,  fur 
if  the  substance  under  investigation  hi-  converted  into  its 
orthodihydroxy-derivative,  it  can  easily  lie  decided  whether 
that  substance  can  play  the  part  of  a  chrotnogen  or  not. 

—1).  E'.  J. 


'I'lie  Synthesis  of  Oxyxanthones,      St.  von  Kostanecki  and 
15.  Nessler.     Her.  1891,  24,  1894—1897. 

Tiik  authors  were  led  to  a  general  method  of  preparing 
oxyxanthones  by  the  observation  that  both  orsellinic  and 
paraorsellinic  acids  on  distillation  with  salicylic  acid  and 
luetic  anhydride  yielded  the  same  oxyniethy  Ixanthone. 
identical  with  the  salieyorcin  ether  of  Michael.  (Amer. 
Cheni.  J.  188;S,  5,  95.)  Hut  the  reaction  really  furnishes 
two  isomeric  oxymethylxauthones. 

a-oxymelhylxanttione  melts  at  140°,  forms  a  characteristic, 

difficultly  soluble,  yellow  sodium  salt,  and  yields  an  acetyl 
derivative  crystallising  in  white  needles  having  a  melting 
point  of  152". 

fi-oxymethylxanthone,  C13H6Oa(OH)  (CH3)  crystallises 
in  colourless  needles  melting  at  285°  and  dissolving  easily 
in  alkaline  solutions  with  a  yellow  colour. 

The  distillation  of  resorciuol  with  salicylic  acid  and  acetic 
anhydride  yielded  a  similar  substance,  of  which  the  chief 
part  was  identical  with  the  m-oxyxanthone  of  Michael.  Hy 
uniting  phloroglucinol  with  salicylic  acid,  the  author 
obtained  a  new  isoeuxanthone,  C,3H602(OH)2  [1:3], 
crystallising  in  needles  of  light  yellow  colour,  melting  at 
247°,  and  dissolving  in  alkalis  with  a  yellow  colour. 

— G.  II.  B. 


Benzidine  Dyes.     B.   Brasch  and  G.  Freyss.     Ber.  1891, 

24,  1958—1966. 
It  is  known  that  whilst  ortho-derivatives  of  benzidine,  such 
as    orthotolidine     and    orthodianisidine,    yield    substantive 


cotton   dyes,   meta-derivatives  give   dyes   suitable  only  for 
wool.     The  bases  — 

CH3 

CH3 

xh/    y — /    \nh3 

CH, 
CH3 

and 


NIL 


■NH„ 


CH,    CH 


yield  dyes  which  have  but  little  affinity  for  the  fibre 
(Noelting  and  Strieker,  this  Journal,  1889,  114),  and  the 
base — 

OCH,      OCH, 


NH. 


NH„ 


(diazotised  and  combined  with  a-naphthol-a-sulphonie  acid) 
yields  a  dye  similar  in  its  properties  to  benzazuriu  ;  and  the 
corresponding  tetrabenzyl  compound  also  gives  dyes  which 
attach  themselves  readily  to  the  fibre  (Colson,  this  Journal, 
1889,  451).     The  author"  finds  that  the  base— 


(  If, 


"> 


NIL, 


OCH, 


( >CH3 


yields  dyes  which  show  scarcely  an)-  affinity  for  vegetable 
fibre. 

In  order  to  prepare  this  base,  a  solution  of  paratoluidine 
nitrate  is  treated  cold  with  nitric  acid  and  sodium  nitrite,  the 
resulting  diazo-compound  is  heated,  and  thereby  converted 
into  metanitroparacresol  ;  this  is  then  methylated  and  the 
resulting  methylnitroeresol  dissolved  in  methyl  alcohol  and 
heated  with  sodium  mcthylate.  The  azoxy-product  obtained 
crystallises  in  yellow  prisms,  melts  at  14S  — 149°,  and  is 
readily  soluble  in  benzene,  glacial  acetic  acid,  and  alcohol. 

Dimethyl  azoparacresol — 


CH:l 


CH3 


OCH, 


OCH, 


is  obtained  by  the  action  of  sodium  amalgam  or  a  solution 
of  methyl  mctanitrocresol,  and  crystallizes  in  large  well- 
formed  scarlet  prisms  melting  at  178° — 179°  ;  it  is  sparingly 
soluble  in  alcohol,  readily  in  glacial  acetic  acid,  in  chloro- 
form, and  in  benzene.  If  a  large  excess  of  sodium  amalgam 
be  employed,  the  reduction  goes  further,  and  the  base 
CsHaCOCHaXNHsXCH,,)  [1:2:4]  is  obtained.  When 
this  is  diazotised  and  the  diazo-compound  combined  with 
paracresol,  methyl  azoparacresol  is  produced,  and  this  on 
methyhition  yields  the  above  dimethyl  azoparacresol.  The 
conversion  of  this  into  the  base  sought  for  is  effected  by 
adding  a  solution  of  stannous  chloride  to  the  hot  hydro- 
chloric acid  solution  of  the  azo-compouud.  The  pure  base 
forms  silvery  scales  melting  at  156° — 157°;  it  dissolves 
readily  in  alcohol,  sparingly  in  water. 

Diazotised  orthodiniethoxymetadimethylbenzidine  com- 
bined with  H-salt  yields  a  reddish-violet  colour,  which  dyes 
unmordanted  cotton  a  light  violet  and  wool  and  silk  a  fine 
violet-red.  The  red  dye  obtained  with  a-naphthol-a- 
sulphonie  acid  dyes  wool  and  silk  red  and  gives  a  pale  pink 
on  unmordanted  cotton.  The  diazotised  base  yields  a 
yellowish  red  dye  with  a-naphthylamiue-a-sulphonic  acid 
and  a  pure  yellow  dye  with  salicylic  acid  ;  this  readily  dyes 
wool  and  silk  in  an  acid  bath,  but  scarcely  colours  cotton. 

—A.  K.  M. 
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Orthonitrolohiau.     I      -  Ber.  1891,  24,  I 

Pubi  orthonitrotoloene  boils  at  218°,  and  nol  at  223  as 
usually  -t;ii.  •!  :  it  solidities  completely  at  -  IO-S  ;  its  specific 
gravity  at  15    i-  l'lOv-A.  K.  M. 


Synthesis    of  Indigo-stdphonic    Acids   (Indigo-carmine). 

];.  Knicts  591,  24,  2086—2089. 

According  to  the  author,  Heymann's  explanation  of  the 
nyntbctic  formation  of  Indigo-carmine  is  incorrect  (this 
Journal,  1891,  B29).  The  synthesis  takes  place  in  two 
and  i-  analogous  to Henmann'e  synthesis  of  iiuli^o 
(this  Journal,  1890,  1121).  [n  the  first  stage  of  the  reaction 
the  fuming  sulphuric  ac  ntfl  of  water, 

and  a  leuco-compound  i-  produced,  and  this  becomes  sul- 
phonated.    The  second   stage  consists  in  the  conversion  of 

npound  into  indigo-sulphonic  acidhy  thi 
oi  atmospheric  oxygen.  The  leuco-compound  i-  very 
unstable  in  acid  solution,  and  if  left  for  a  few  boms  at  the 
ordinary  temperature  it  is  no  longer  capable  of  yielding 
indigo :  it-  oxidation  to  Indigo-carmine  only  take-  place 
when   the   •  dphuric   anhydride    is   removed  by 

dilution.     According  to  Heymann   the  sulphuric  anhydride 
acts  as  an  oxidising  agent,  but  the  author  states  that  this  is 

nol  il aae,   and  that  the  amount  <>f  sulphur  die 

not  greater  than  is  usually  tl  Buch  reactions. 

-A.K.M. 


Isolation  of  Aromatic  Sulphonic  Acids.     I..  Gattermann. 
Ber.  1891,  24,  2121—2122. 

'I'm  isolation  ol  aromatic  sulphonic  acid-  from  the  mixed 

sulphonation  product  is  generally  effi        lb;  the  addition 

mi.  calcium,  or  lead  salts.     ;  may  be 

obta Iwitb  eilitj  by  satnrating  the sulphi 

olved  in  twice  its  volume  of  water  with  common 

salt.    The  resulting  sodium  salts  arc  in  I  cases  thrown 

nut   in  well  crysta  s,  and  the  yield  is  frequently 

quantitative.  The  author  bas  isolated  in  this  manner  the 
sulphonic  acids  of  benzene,  toluene,  sy  lene,  and  mesity  li  oe, 
also  phenol-p-sulphonic  acid,  and  metasulphobenzoic  acid. 

—  1>.  B. 


[0  Compounds.    H. Goldschmidt  and 

R.Brubacber.     Ber.  1891, 24,2300     2817. 

Tiik  object  of  the  experiments  described  in  this  paper  was 

le  whether  the  so-called  hydroxy-azo  compounds  arc 

really  such,  or  whether  the^  arc  bydraxone*  of  the  quinones 

(compare  aisa  this  Journal,  If  m  the  results 

ided    in    favoui   ..t    the 
linii  i  da. 

I    Orthoh  i  'ompounds. — The  acetyl-derivative 

obtained  by  boiling  the  latter 

as  usually  stated.  When  an  alcoholic  solution  of  this 
th  sine  dust  and  a  little  dilute 
■I  tak.-  place,  and  acetanilide 

i  II    .Ml      i  'II        1  :  :i :  I]      nrc 
obtained, 

II.    /'hi.;/,  i       pounds.  —  The    acetyl-    and 

give   bydrazo-compouuds   on 
reduction  with  «inc  dusl  an. I  A.K.M. 


diphenylene  and  ditolylene,  for  instance,  possess  Bcarcely 
any  direct  dyeing  action.  <  In  the  other  hand,  the  colouring 
matter  itself  need  not  be  symmetrically  constituted.  This 
i-  exemplified  by  Cassella's  oxydiphenyl  dyes,  and  the 
derivatives  of  benridine-nionosulphonic  acid.  As  regards 
the  benzidine  series  of  dyes,  the  removal  by  substitution  of 
a  hydrogen  atom  occupying  the  meta  position  in  respect  to 
Lo-group,  results  in  adecrease  of  tinctorial  | 

Tile  latter    18    again    increased,  however,  by  the    Substitution 

of  methyl  for  the  ortho-hydrogen  atom. 

Diphi  •  etitated  in  both  meta  positions  (reckoning 

from  the  amido-gronps)  yields  dyes  which  are  practically 

valueless,  owing   to    their   feeble    direct    action  on    the   fibre. 

'I  his  i-  probably  so  because,  by  the  substitution  of  the  two 
meta  positions,  the  attraction  between  the  benzene  nuclei 
i-  diminished.  The  bases  in  which  the  meta  positions  are 
connected  by  means  of  ;i  divalent  at. .in  or  radicle,  such  a-  S,(  >, 
i  II  ,  or  SOj,  yield  substantive  dyes  ;  whilst  bases  in  which  the 
meta  hydrogen  atom-  are  replaced  by  monovalent  atoms  or 
radicles  (CI,  Br,  &c.)  yi  Id  substances  resembling  the 
onding  benzene  derivatives.  The  above  rule  only 
applies  to  the  diphenylene  -eric-  oi  dyes.  It  does  not  hold 
good,  for  instance,  in  the  case  of  the  derivatives  of  diumido- 
-t ill.,  tie,  the  tinctorial  power  of  which  is  unaltered  by 
'.on  of  the  meta  hydrogen  atoms.  The  tetraxo 
colouring  bodies  obtained  from  the  more  complex  I 
which  the  benzene  nuclei  are  separated  by  one  or  more 
other  groups,  may  he  divided  into  two  classes — substantive 
dyes  and  dyts  possessing  no  affinity  foi  vegetable  fibres; 
and  it  would  appear  that  a  Bpecies  of  condensation  occurs 
between  the  benzene  rings  to  which  the  amido-gronps  are 
attached,  which  determines  thi-  difference  in  behaviour. 
I  ...  example,  the  tetraxo  derivatives  of  diamidodiphenyl, 
triphenylmethane,  diamidosulphobenzide,  and  diamidodi- 
benzyl  have  no  dyeing  action  ;  whilst  the  colour-  obtained 
fn.m  diamidofluorene,  diamidobenxophenone,  diamidodi- 
phenylenecetonoxide,  benzidine  sulphonic  acid,  diamido- 
tolane,  and  diamidostilbene  dye  cotton  without  the  aid  of  a 
mordant.  The  theory  does  nol  explain,  however,  why  the 
derivative-  of  cthvlenciliparamidophenol — 

(I   II...  i. (  ,11, .NIL), 

act  a<  dyes,  whilst  those  Of  .liauudodihcn/yl — 

((  n..</„ii..xinJ 

-II,  T.  1'. 


I'Al  ! 


On  tht    I  ■  i  •  Moult.  Scienl 

5.  I 
Tin   present   paper  form-  the  last   of  :i  scries  of  articles 
i  Momt.  Scicnt.  I-'.U.  22,  135,  and  :..sj  ,  in  which  the  author 
,,,  oi. .0   ..t    various    leti  l  he 

following  conclu-i.  it  :  — 

In    order    that    ..  luiiring   body    ma\    a.-t    a-   an 

efficient  substantive  dye,  it  i-  essential  that   the  two  nmido- 
groups    be    symmetrically    disposed.      The    dcrivati 


Improvemi  ni^  in  thi  Production  of  Blue  Colouring  Mailers, 

H.  Dawson,  Milnsbridge.     Bng.  Pat.  17,195,  October  •!*, 

1890.     6d. 

A  PROI  i  --  for  obtaining  colouring  matters  hv  the  action  of 

a  -alt  of  dimetby  Ian. hue  on  diphenvlainine.  benzil-dipheny  1 

amine,  methyl- or  ethyl  .liplienylamiiic    in  presence   of  salt 

iper   sulphate,  phenol    being   used  as  a  diluent.      The 

mt It   is  stirred   for  Beveral   hoars   at   95°-   i'»'   C,  or  the 

reaction    ina\     he    allowed    to    take    place   in  the  cold,  hut   a 

much    li  .,1    i-    necessary    for    completion.     In 

place  of  copp.r  Bulphate,  potassium  ferricyanide  ma] 
be  employed,  hut  in  this  ease  a  large  quautity  of  the 
latter  i-  required,  and  the  melt  must  he  kept  at  loo  ('. 
for  two  days,  The  subsequent  treatment  is  in  both  easel 
the  same.  The  melt  is  washed  first  with  cold  water, 
and  afterwards  with  hoi  water  containing  acid.  After 
purification  the  colouring  matters  ma\  he  employed 
t..r  dyeing  in  the  -am.-  way  a-  the  "spirit  blues"  frooj 
r>. -aniline,  or  they  may  be sulphonntcd  giving  wool  dye-tufTs. 
Other  colouring  matter*  tied   bj  passing  bromine 

or  chlorine  into  dinicthylanilinc  hydrochloride,  mixing  the 
product  with   diphenvlainine   and   heating  the  mixture  una] 

in.  i c   colour   is  formed.     The  dyestufl  i-   then  purified 

a-  above,     f.  A.  I.. 
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The  Manufacture  and  Production  of  IS'ew  Derivatives  of 
Alizarine  or  its  Analogues.  IS.  Willcox,  London.  From 
the  "  Farbenfabriken  vornials  F.  Bayer  und  Co.," 
Elberfeki,  Germany.  Eng.  Pat.  17,712,  November  4, 
1890.     6rf. 

Tins  is  an  extension  of  Eng.  Pats.  8725  and  12,715  of  1890 
(this   Journal,    1891,    537  and    739).      The   methods   em- 
ployed for  producing  «'  Bordeaux "   from   the  di-  and  tri- 
hydroxy-autliraquiuones  there  described  also  yield  colouring 
matters   when   applied    to  qoinizarin   and    xanthopurpurin 
according  to  the  present  application.     Moreover  the  pur- 
purin  Bordeau  described   in   the    first  named  patent  may, 
on  oxidation  with  manganese  dioxide  in  a  sulphuric  acid 
solution  be  converted   into  a   Cyanin   identical   with    that 
derived  from  alizarin.     It  has  also   been  discovered   that 
these  oxidations  may   be  performed  by  means  of  sulphuric 
acid  or  sulphuric  anhydride,  the  products  obtained  resembling 
the  Cyanins  very  closely.     The  following  process  describes 
the  production  of    a   Bordeau  and   its  oxidation    in   one 
operation.     About  10  kilos,  of  dry  purpurin  are  stirred  into 
150  kilos,  of  fuming  sulphuric  acid  containing  80  per  cent, 
of  anhydride.     The  mixture  is  allowed  to  stand  for  some 
time  at  a  temperature  not  exceeding  50°  ('.,  until  a  sample 
precipitated  by  water,  dissolved   iu  soda,  decomposed  with 
an   acid   aud   dried,  dissolves   in    alkalis    or    concentrated 
sulphuric   acid   with  a  violet   colour,   and  shows    a  strong 
fluorescence.    The  melt  is  subsequently  treated  in  a  manner 
similar  to  that   described  in   Eng.  Pat.  8725.     The  product 
obtained  is  a  hexa-hydroxy-anthraquinone.     In  the  forma- 
tion   of    the    cyanins    from     the    bordeaux,   intermediate 
compounds  are  formed,  which  yield  valuable  dyestuffs  when 
treated   with   ammonia.     A    series    of    colouring    matters 
similar    to   the   cyanins    are   obtained    by    oxidising   with 
sulphuric     acid    and    manganese    dioxide,    the    dyestuffs 
described  in  Eng.   Pat.  12,715,  produced  by  the  action  of 
ammonia  on  the  bordeaux  intermediate  products  of  alizarin 
purpurin,  flavo-  and  anthra-purpurin.      All   these  colouring 
matters  dye  mordanted  wool  blue,  greenish-blue,  or  violet- 
blue  shades  according  to  the  particular  dyestuff  and  mordant 
employed. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
II.  H.  Lake,  London.  From  A.  Leonhardt  and  Co., 
Miihlheim-on-the-JIaine,  Germany,  Eng.  Pat.  18,623, 
November  18,  1890.     6rf. 

The  greenish-blue  dyestuffs  described  in  Eng.  Pat.  13,565 
of  1890  (this  Journal,  1891,  760),  can  also  be  obtained 
according  to  the  following  methods : — 

(1.)  By  oxidising  a  mixture  of  dimethyl-m-amido- 
cresol  with  an  aromatic  p-diamine  (preferably  p-phenylene 
diamine  or  p-amido-dimethylaniline).  Instead  of  iising 
Ordinary  oxidising  agents  such  as  bichromates,  manganese 
dioxide  witli  acetic  acid  or  ferric  chloride,  the  oxidation 
can  be  effected  by  means  of  amido-azo-eompounds ;  in 
this  ease  the  azo-dyestuff  (such  as  amido-azo-benzene  or 
bcnzene-azo-di-methylaniline)  is  heated  with  the  amido- 
eresol  preferably  iu  a  glycerol  or  phenol  solution. 

(2.)  Nitroso-dimethylaniline  hydrochloride  when  con- 
densed with  dimethyl-7K-amidophenol  yields  a  greyish-blue 
dyestuff  consisting  of  a  mixture  of  a  grey  and  a  blue 
colouring  matter.  These  two  products  can  be  separated 
either  by  fractional  precipitation  with  salt  and  zinc  chloride 
or  with  sodium  acetate  or  carbonate.  The  grey  product 
under  these  conditions  is  first  precipitated. 

(3.)  Di-alkylated  nitroso-m-amidophenols  do  not  form 
blue  dyestuffs  when  condensed  with  aniline  or  dimethyl- 
aniline.  They  are,  however,  obtained  from  a  salt  of 
mtroso-dimethyl  or  diethyl-m-amidophenol  when  condensed 
with  m-toluylene  diamine,  m-amidodimethylaniline  or  m- 
aniidodietlivl-o-toluidine.  The  condensation  is  performed  by 
heating  the  components  in  a  dissolving  or  ■'  distributing" 
medium,  such  as  spirit  or  acetic  acid,  and  the  dyestuff  is 
purified  as  described  above. — T.  A.  L. 


The  Manufacture  of  New  Derivatives  of  Anthraquinone. 
B.  Willcox.  London.  From  the  "  Farbenfabriken  vor- 
mals ]•'.  Bayer  und  Co.,"  Elberfeld,  Germany.  En<*  Pat 
18,729,  November  19,  1890.  6d. 
The  processes  for  obtaining  dyestuffs  from  alizarin  and  its 
analogues  according  to  Eng.  Pats.  8725,  12,715,  and  17,712 
of  1890  (see  above),  can  be  applied  according  to  this  patent 
to  oxyflavopurpurin  and  oxyanthrapurpurin,  substances 
which  are  obtained  by  the  action  of  oxidising  agents  on 
flavo-  and  anthrapurpurin  in  presence  of  concentrated  sul- 
phuric acid.  These  bodies  are  also  dyestuffs,  and  give  much 
bluer  shades  than  the  original  compounds.  The  methods 
for  producing  the  Bordeaux  previously  described  have  also 
been  applied  to  anthrarufin,  which  does  not  itself  possess 
colouring  properties.  Furthermore,  the  hexahydroxyanthra- 
quinone  described  in  Eng.  Pat.  17,712  of  1890  can  be 
obtained  directly  from  anthraquinone  by  the  action  of  pure 
sulphuric  anhydride  at  a  temperature  not  exceeding  50°  C. 

T.  A.  L. 


The  Production  of  Sulphonaled  Tkionines  aud  Dyestuffs 

therefrom.  S.  Pitt,  Sutton.  From  I  Cassella  and  Co., 
Frankfort-on-the-Maine.  Germany.  Eng.  Pat.  19,065, 
November  24,  1890.     4rf. 

Ax  extension  of  Kng.  Pat.  4596  of  1S90  (this  Journal,  1891, 
357).  Blue  colouring  matters  are  obtained  by  oxidising 
ethyl-  or  methylsulphobenzyl-p-phenylenediamine  sul- 
phonic  acid  together  with  certain  naphthalene  derivatives. 
The  following  derivatives  are  mentioned  :  —  o-naphthvl- 
amine,  methyl-a-naphthylamine,  l:2-naphthylamine  sul- 
phonic  acid,  a-naphthol,  a-naphthoic  acid, and  1 : 2 a-naphthol- 
sulphouic  acid.  A  colouring  matter  dyeing  wool  a  deep 
blue  is  obtained  as  follows  : — A  solution  containing  42  kilos, 
of  the  thiosulphonic  acid  mentioned  above,  and  18  kilos,  of 
o-naphthylamine  hydrochloride  is  treated  with  a  solution  of 
30  kilos,  of  potassium  bichromate  and  100  kilos,  of  a  con- 
centrated  solution  of  zinc  chloride.  A  dark  green-coloured 
indamine  separates,  and  the  whole  solution  is  heated  for  an 
hour  to  100°  G,  when  the  thionine  is  obtained  in  the  form 
of  its  insoluble  chromium  lake.  The  dyestuff  is  extracted 
by  sodium  carbonate  or  acids,  and  being  only  sparingly 
soluble  in  water,  requires  sulphonatiou  for  use  as  a  colouring 
matter.— T.  A.  L. 


The  Preparation  of  Colouring  Matters  with  Gamma- 
amidonaphtholsul  phonic  Acid.  S.  Pitt,  Sutton.  From 
L.  Cassella  and  Co.,  Frankfort-on-the-Maine,  Germany. 
Eng.  Pat.  19,330,  November  27,  1890.     6rf. 

An  extension  of  Eng.  Pat.  16,699  of  1889  (this  Journal, 
1890,  935).  One  molecular  proportion  of  diazotised  benzi- 
dine or  other  p-diamine  is  combined  with  one  molecular 
proportion  of  7-amidonaphthol  sulphonic  acid  in  an  alkaline 
solution.  The  resulting  compound  is  then  diazotised  and 
combined  with  two  molecular  proportions  of  .7-amidonaphthol 
sulphonic  acid.  The  dyestuff  separates  as  a  black  precipi- 
tate, aud  gives  black  shades  on  uumordanted  cotton  fast  to 
light  and  washing.  Similar  dyestuffs  result  by  using  one 
molecular  proportion  of  a-caphthylamine  in  the  first  stage 
of  the  above  process  (Eng.  Pat.  9214  of  1885  ;  this 
Journal,  1889,  701).  Another  modification  of  the  process 
is  to  combine  equal  molecular  proportions  of  a  diazotised 
p-diamine  and  7-amidonaphthol  sulphonic  acid,  re-diazotise, 
and  combine  with  two  molecular  proportions  of  an  amine 
or  phenol  or  their  sulphonic  acids. — T.  A.  L. 


Improvements  in  tin  Manufacture  of  Colouring  Matters. 
11.  II.  Lake,  London.  From  Kalle  and  Co.,  Biebrich-on- 
the-Khine,  Germany.  Eng.  Pat.  20,845,  December  20, 
1890.     ed. 

The  Rosinduline  described  in  Eng.  Pat.  15,259  of  1888 
(this  Journal,  1889,  877)  has  been  found  to  belong  to  a  new 
class  of  basic  colouring  matters  of  the  general  formula 
C.^HmN,]!,  which  on  sulphonatiou  yield  valuable  dyestuffs. 
The  Bosindulijne   C;;H,.,Nt  is  prepared  by  heating  a  salt  of 
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i/M-a-n;i|>lithyl:i!nini'  with  aniline   in  pre* 
alcohol.     It  crystallises  in  reddish-brown  plates  melting  at 

nVwindnlinet  «  «H,4N  ('-II-amM 
arc  prepared  by  hooting  the  chlorhyorates  oi   benzene-azo- 
o-tolyl-a-napbtbylamine  or  tx  di-o-napbthybunine 

with  aniline  at  180  — ISO  <  .  The  two  basi  -  obtained 
crystallise  in  reddish-brown  plates   and   melt  at   22f 

respectively.  The  Hosinduline  obtained  from  aniline 
ami  lii'ii/i'hi >-azo-p-tolj  l-a-ii;i|>)itliyliiiniiii'  melts  at  283". 
The  salts  ol  all  these  compounds  dye  mordanted  cotton.  To 
prepare  the  sulpho  I  part  by  weight  i>f  the  base 

is  dissolved  in  I  parts  of  sulphuric  acid  containing  24  per 
cent,  of  SOj,  and  the  mixture  heated  foi  4 — .'■  hours  at  80  C. 
The  mail  is  then  poured  into  water,  filtered,  dissolved  in 
ammonia,  and  the  solution  evaporated  to  dryness, — T.  A.  L. 


Improvements   in   the   Manufacture  of  a    New    Amido- 
naphtholsulphonic  Acid  and  Colouring  Matters   there- 
from,    8.   Pitt,  Button.      Prom    I..  Cassella  an 
Frankfort -on    the -Maine,  Germany.     Eng.   Pat.  1742, 
January  30,  1891.     Stf. 

Tut  now  acid   is  obtained  from  a-diamidonaphthalene  «li- 

sulpl ic  acid  of  Eng.  Pat.  15,346  of   1890  (this  Journal, 

1891,761)  b]   heating  it  with  dilute  mineral  acids,  when 

ido  group  i-  replaced  by  a  hydroxy  group  according 

following  equation : — 

I    ,,,11    [Ml,:-Hll  il    0 

I    ,11  ..Ml 80  Hi  Ml 

The  new  amido-naphtholdisulphonicacid  is  termed  "acid H." 
It  combines  with    diazc  truzo-oompounds,  and  with 

diazotised   benzidine  gives  a  colouring  matter  which  dyes 
unmordanted  cotton  a  pore  blue.    A  bluish-black  dyestufl 
fur  unmordanted  cotton  is  obtained  by  combining  21  kilos. 
dine  with  an  alkaline  solution  of  32  kilns. 

of  tl acid  II."     The  intermediate  compound  thus  formed 

ibined  with  87  kilos,  of  7-amidonaphthol  sulphonic 
acid,  and  the  whole  allowed  to  stand  for  18  hour  at  15  C. 
The  action  of  oitroui  acid  on  the  acid  itself  forms  a  diazo 

npound  which  separates  in  fine  yellow  needles  and  turns 

violet  by  the  action  of  alkalis,  — T.  \.  I.. 


V.-TEXTILES :  COTTON.  WOOL,  SILK,  Etc. 

IWI  I  \  IV 

Improvements  in  the  Method  of  and  Meant  for  Removing 
Grease    and    Fatty     >'  I     file    Fabrics. 

T.  J.  Hutchinson,  Manchester.    Eng.  Pat,  10,285,  July  3, 
id. 

Tnn  inventioi sisti  ol   s  continuous  process  ol  passing 

in-  through  ■  suitable  volatile  solvenl  contained  in  a 

tank  oi  ink-,  within  a  closed  chamber,  the  tanks 

thai  l»  tween  each  tank  and  the  nexl  and 

al  'I i  ol  nil  there  i-n  pairof  squeezing  rollers, 

Leaving  these,  the  fabric  is  passed  drying 

rollers  (with  hnmher),  heated  b]  steam  oi  other- 

iii  tin-  chamber  are  eo 
and  employed  ovoi  ,  thor  with  the 

whole  "i    the  remaining  liquid,  which  is  allowed 

one  tank  tu  the  other,  and  is  then  distilled  for  use 
again.     II  8 

Improvt  /  rith   the   Miring  of  Natural  or 

Artificially  Short  ttapli  1  .  /  ,,,  //,„/  lnt,u 
hi//  S/.ui  in..:-  I  .  ,,  Sj.nn  together 
Unprepared.  K,  I  Sutherland  and  (..  bsdoilc,  Man- 
chester,     I  ||    1,   |s.„, 

i  limn  nt  the  inventors'  previous  patents, 


1890,  85C  and  1033),  for  the  purpose  ol  mixing  natural  or 
artificially  Bhort-staple  vegetable  fibres,  e.g.,  vegetable  silk, 
cotton,  china-grass,  &c. 

The  claims  are  :  (1.)  "  That  yarn,  thread,  or  strand  spun 
from  partly  or  wholly  prepared  fibres  will  be  stronger  than 
thai  spun  from  unprepared  fibres,  and  be  more  useful." 
i  j  "That  it  will  allov,  of  different  fibres  in  combination 
being  spun  on  a  commercial  scale  successfully."  (8.)  "That 

Cloth    woven    from    such   yarn    will    be   better,    and  can   be 

applied  to  new  purposes." — II.  s. 


Improvements  in   Rendering  Canvas  and  other   Fabrics 
Rot-proof.     .1.    Williams.    I. on. Ion.     Eng.    Pat    12,518, 
t  11,  1890.     id. 

Sn  mi.h  r  ALU.,  page  987, 


Improved  Treatment  of  Long-staple  Stalk-Fibres  as 
China-Grass,  Flax,  and  such  like  Fibres,  by  which 
they  u-ill  harr  a  nun.  even  Staple  whin  Artificially 
Shortened.  K.  T,  Sutherland  and  <■.  Bsdaile,  Man- 
chester.    Eng.  Pat.  18,965,  September  5,  1890.     l</. 

Tins  invention  refers  to  the  treatment  of  stalks  when 
gathered  and  denuded  of  their  leaves  in  either  of  the 
following  ways.  The  fibre  is  stripped  from  the  stalk,  and 
while  ninist  and  supple  straightened  out  and  pressed  into 
bales.  <  »r,  the  stalks  are  baled  with  the  fibre  on.  Both  are 
then  cut  into  the  requisite  lengths  necessary  for  wort 
cotton  or  woollen  machinery  by  any  effective  cutting 
machine.  A  inure  even  staple  is  thus  obtained  than  from 
the  dry  article. — II.  s. 


Improved  Process  for  the  Production  of  Dyed  Cotton 
)  in  us  in-  Threads.  T.  Salzmann,  Yorarlbcre,  Austria. 
Eng.  Pat.  17,872,  November  0,  189a     id. 

C n  roving  or  twisted  sliver  in  the  form  of  hanks  is 

d,  dyed,  and  then  spun  and  doubled  to  produce 
yarns  or  threads  of  uniform  colour  or  of  shaded  or  mixed 
colours. —  K.  B, 


Improvements    in  and  connected  with    Carbonieen,    nj>- 
plicablt  for  the  Destruction  of  Vegetable  Matter  mixed 
with    Wool,  and  for  other    Purposes.     H.    Hell. 
\'i  us-,  Germany.    Eng.  Pat.  1872,  January  24,  imh.   6d, 

Fob  this  invention  there  is  employed  a  drum,  revolving  on 
hollow  trunnions  and  containing   the   material  to  I 
bonised.    Through  the  hollow  trunnions  carbonising  gases 

(sulphuric    or    muriatic    acid,   \..)are    led    into   the    drum 
after   tiny     have    been   superheated    by    m  ans  of   a  sp.  rial 

heating  chamber.    '  twine  to  tin-  high    temperature    the 
gases  or  vapours  acl   <»n  the    raw  material  more  vigorously 

and  lapnlh  than  Usual. — 11.  S. 


Improvements  in  Cleansing  Wool  and  similar  Materials, 
L  George,  Puteaux,  Prance.  Eng.  Pat.  6668,  April  17, 
1891.     I  nder  Internal.  Conv.  October  81, 1891.     l«/. 

Tins  pr ss    is    based    upon    the  fact    that,  w  liile  the    fatty 

or    wax]    matters,  or    such    as    are    soluble    in    water,  or  the 

sandj  and  earth]  ingredients  in  wool  and  simihu  am 
can   be   removed   by    the   ordinary   cleansing   method,   the 
pitchy    and    glutinous    matters,    insoluble    in    the    usual 
solvents,  remain.    The  wool   is  therefore  subjected  to  the 
ies  b]  which  these   deleterious  substances  an 

dec posed;  owing  to  it-   nol  injuring  either  the  wool  or 

the  fatty  substances,  carbonic  acid  gas  is  churned  as  being 
I  suitable. 
The  wool   i-  subjected  to  this  treatment  citbi 
al  the  same  time  as  ii  is  treated  with  the  solvents,  ai  I  doei 
not  undergo  "  an]   injurious  wear  and  ten  ration  in 

its  nature."-  II  ,  S 
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-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Researches  on  the  Formation  of  Pigment  Lakes. 
CO.  Weber. 

See  pages  896 — 902. 


The  Treatment  of  Leather  for  Di/eing  and  Colouring 
Purposes.  E.  M.  Shaw.  J.  Soc.  Dyers  and  Colourists, 
November  15,  1891. 

Having  glanced  over  the  formation  of  skin,  the  author 
next  considers  the  methods  usually  adopted  to  divide  and 
remove  such  portions  as  are  known  to  be  useless  for  the 
production  of  suitable  leather  for  the  purpose  of  dyeing  and 
colouring.  These  portions  comprise  the  whole  of  the 
cuticle,  including  the  malpighi  network,  with  the  hair  or 
wool,  with  their  roots,  ami  an  albuminoid  fluid  cementing 
together  the  fibrous  tissue  of  the  corium,  and  known  as 
coriin. 

The  removal  of  the  cuticle  is  effected  by  macerating  the 
skin  for  some  time  in  water,  whereby  the  mucous  layer 
dividing  the  malpighi  net  and  the  grain  is  dissolved,  thus 
rendering  the  epidermis  loose,  which  then  speedily  separates, 
carrying  with  it  the  hair. 

It  is  found  in  practice  that  this  r jsult  may  be  attained 
much  quicker  by  the  aid  of  alkali  added  to  the  water. 
Various  alkaline  salts  have  been  proposed  and  tried  with 
more  or  less  satisfactory  results,  but  the  one  generally 
used,  either  alone  or  in  conjunction  with  some  other,  is  lime. 
For  our  purpose  of  dyeing  it  is  found  that  a  skin  receiving 
careful  attention  in  the  lime  solutions  is  better  for  having  a 
prolonged  stay  than  a  too  short  one.  Of  course  it  may  be 
allowed  to  remain  far  too  long,  and  will  then  be  rendered 
useless,  but  a  definite  stay  is  necessary  for  the  removal  of 
the  coriin.  This  is  an  albuminoid  fluid  binding  together  the 
fibres  of  the  coriin,  and  supplying  also  the  fluid  to  the  cells 
of  the  cuticle.  It  is  insoluble  in  water,  but  soluble  in 
alkaline  solutions  or  strong  hydrochloric  acid.  It  is  preci- 
pitated from  an  alkaline  solution  by  adding  a  small  quantity 
of  acid.  Advantage  is  taken  of  lime  for  the  removal  of 
coriin,  and  to  accomplish  that  end  the  skins  are  placed  in 
large  tanks  or  pits  filled  with  water,  and  into  which  a  large 
excess  of  lime  has  been  thrown.  The  use  of  a  more  caustic 
alkali  has  often  been  suggested,  but  there  is  always  the 
danger  of  partially  or  wholly  destroying  the  papillae,  or 
grain  of  the  skin,  by  their  use. 

Lime  also  swells  or  plumps  the  skin  to  a  great  extent, 
which  is  advantageous  for  some  purposes,  while  for  others 
no  advantage  may  be  claimed. 

When  the  skin  is  considered  to  have  had  sufficient  lime 
it  is  bated,  as  a  means  to  entirely  remove  the  coriin 
remaining. 

Bating  is  a  most  disagreeable  and  nauseous  process,  and 
is  still  the  subject  of  a  great  amount  of  research  to  discover 
why  certain  results  are  obtained  by  this  meaus  which  other 
processes  have  so  far  failed  to  give. 

Bating  is  accomplished  by  the  use  of  certain  animal 
dung.  A  bath  is  prepared  containing  the  required  quantity, 
partly  in  suspension  and  partly  in  solutiou,  in  water  at 
about  90  F.  In  this  the  skins  are  placed  after  liming,  ami 
macerated  a  given  time,  when  they  are  removed  ami 
submitted  to  a  mechanical  action  called  slating,  which  is  a 
method  of  applying  a  moving  pressure  over  each  skin 
separately  and  evenly  to  press  out  the  foreign  matter.  This 
matter  was  supposed  to  be  lime,  but  newer  evidence 
demonstrates  the  following  as  the  more  correct  view. 

Dung  contains  pepsin  and  pancreatiu,  which  are  formed 
in  the  system  of  the  animal ;  and  as  there  is  generally  an 
over-production,  the  excess  passes  away  with  the  excrement. 
Pepsin  transforms  albumen  to  peptones,  which  are 
partially  soluble  and  insoluble  in  water.  This,  then,  is  a 
digesting  process,  which  may  be  prolonged  or  shortened, 
intensified  or  weakened,  at  the  will  of  the  manufacturer. 


The  milky  liquid  forced  out  of  the  skin  in  slating,  and 
which  was  and  still  is  supposed  by  some  to  be  lime,  contains 
peptones,  insoluble  in  water. 

Immediately  following  the  bating  is  the  drenching  or 
fermentation  process.  A  bath  is  prepared  at  about  90°  F., 
composed  of  water  and  bran,  to  which  is  added  occasionally 
a  little  wheat  or  rye  flour ;  this  is,  however,  quite  optional, 
and  depends  in  a  great  measure  on  the  seasons  of  the  year! 
After  the  skins  have  been  placed  in  this  bath,  fermentation 
takes  place,  accompanied  by  the  formation  of  the  usual 
vegetable  acids,  principally  acetic  acid.  The  effect  of  this 
is  to  open  the  skin  fibres  and  swell  them,  rendering  them 
less  compact,  and  dense,  and  thereby  permitting  the  tannin 
solutions  to  act  more  rapidly  and  effectively.  Should 
there  be  any  lime  present  in' the  skin,  by  this  process  it 
becomes  neutralised. 

tanning. — With  tanning,  practically  dyeing  commences, 
because  by  using  separately  or  combined  the  various 
materials  for  converting  skin  into  leather,  shades  of  colour 
may  be  produced  from  a  yellow  tint  of  white  to  a  deep 
brown. 

The  lightest  shade  obtainable  is  produced  b3'  the  use  of 
sumac.  It  is  also  necessary  that  tin  sumac  should  not 
contain  any  trace  of  metallic  salts,  especially  iron,  as  these, 
and  particularly  the  latter,  are  apt  to  leave  stains  which  are' 
often  troublesome  to  remove.  A  yellower  tint  is  imparted 
to  leather  when  using  fine-ground  sumac.  Sumac  gives  ;t 
soft  mellow  tannage,  not  cementing  the  fibres  of  the  skin 
together,  but  leaving  them  rather  isolated.  It  is  a  very 
quick  tanning  agent,  skins  being  converted  into  leather  by 
its  use  in  the  course  of  12  hours.  It  is  absolutely  a 
necessity,  where  colour  is  required  as  white  as  possible, 
that  the  sumac  bath  should  not  be  allowed  to  remain  too  long 
idle,  as  the  result  would  be  leather  of  a  dark  brown  shade, 
consequent  on  the  presence  of  gallic  acid,  arising  from  the 
conversion  of  the  tannic  acid  into  gallic  acid  and  glucose 
through  fermentation. 

Leather  tanned  with  sumac  possesses  but  little  capacity 
for  resisting  water,  but  is  especially  adapted  for  colouring 
purposes. 

Skins  tanned  with  oak  bark  are  solid  and  rather  hard,  and 
thus  more  difficult  to  dye. 

Where  solidity  and  wear  are  required,  such  being  the  case 
where  leather  is  used  for  binding  large  heavy  ledgers,  then 
oak-tanned  leather  must  be  used.  One  great  difficulty  con- 
fronting the  dyer  when  bark-tanned  leather  is  to  be  dyed,  is 
the  "  bloom  "  on  the  grain.  This  is  caused  during  tanning 
by  the  infusion  of  the  bark,  after  exposure  to  the  air, 
depositing  a  drab-coloured  powder  known  as  ellagic  acid 
upon  the  skin.  Its  removal  requires  the  utmost  care  and 
attention  to  safeguard  the  grain.  The  use  of  moderately 
hard  brushes,  with  warm  water  in  which  has  been  dissolved 
a  small  quantity  of  an  alkaline  salt,  will  accomplish  all  that 
is  needed. 

With  regard  to  the  application  of  colour  to  leather.  This 
material  cannot  be  placed  in  a  dye-bath  applied  to  leather 
at  a  heat  higher  than  110°  F.,  without  endangering  the 
existence  of  the  grain  in  a  sound  state. 

If  ,the  skin  is  left  with  the  grain  exposed  to  the  rays  of 
the  sun,  a  dry  wind,  or  frost,  before  it  is  tanned,  the  ex- 
posed portions  are  blasted — that  is,  the  grain  is  dried  and 
shrivelled  up,  and  a  succeeding  process  probably  removes 
the  damaged  part,  thus  exposing  the  fibre. 

Leather  to  be  dyed  is  usually  well  washed  in  a  machine 
adapted  for  that  purpose,  and  afterwards  "cleared"  in  a 
solution  of  acid,  preferably  sulphuric  acid,  and  water. 

The  sulphuric  acid  bath  removes  to  a  considerable  extent 
stains  from  the  skin,  and  precipitates  the  excess  of  tannic 
acid  contained  in  the  fibrous  portion.  It  renders  the  grain 
more  sensitive  to  the  action  of  most  colouring  matters  by 
imparting  to  it  a  degree  of  roughness  which  it  did  not 
previously  possess.  For  the  vegetable  colouring  products 
the  skins  are  washed  in  several  different  baths  of  clean 
water  until  no  trace  of  acid  is  discernible.  For  very 
delicate  shades  requiring  the  whitest  leather,  a  difficulty 
often  arises  from  the  fact  that  a  satisfactory  method  of 
bleaching  leather  has  not  yet  been  discovered. 

The  process  of  so-called  bleaching  in  general  use  consists 
in  depositing  lead  sulphate  on  the  grain  and  in  the  fibre  of 
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atfa  i*  prepared,  containing 

a   -t-  a   of  lead   acetate,   into  which  the  wetted 

lously  moved  for  a  few  minutes. 

then  lifted   out  ami   put   into  a  bath  of  sulphuric   acid 

and  water.    The  leather  ;•-  yellowish  colour  ami 

harsh  touch  the   tnoii  t  with  the  lead 

.i.-,  but  a-  quicklj  Imost  white,  very  soft  anil 

silky,  aft.r  immersion  in  tin-  acid  bath.     Leather  treated  by 

this  so-called  bl  -s  when  dry,  mellow  hut 

firm,  and  t..r  this  I.  -  fins  are  submitted  to  this 

iin  finish  otherwise  not  attained. 

Leather  bli  iched  by  th  more  rapidly  chanj 

a  brown  colour  wl  I   t"  tlie  atmosphere  and  -nn- 

light  than  it  otherwise  will  if  left  unbleached. 

Tin-  author  ha- on  many  occasioi  1  to  bleach 

leather  by  means  of  hydrogen  peroxide  in  conjunction  with 
ammonia,  and  although  he  ha-  nol  yt  I  succeeded,  he  thinks 
it  probable  thai  the  hydrogen  peroxide  may  be  used  with 
.-nit-  if  used  without  ammonia.  Ammonia  combines 
with  th.-  tannic  acid,  forming  a  dark-coloured  precipil 
which  gives  rise  to  the  brown  colour  appeari  Either 

which  has  come  in  contact  with  alkali.     It  causes  also  the 
grain  I  ted  and  very  hard  and  brittle:  so  much 

IS  this  the  case   that    leather   SO  treated  may,  when  dried    in 
tie-  open  air,  !>•■  easily  bi 

rally  all  alkali-  have  this  defect,  which  i-  detrimental 
■  nse  in  leather  tanned  with  vegetable  agents. 
The  use  of  permanganates  proved  unsatisfactory. 
It  i-  the  author'-  opinion  that   nature  assists   the   leather 
manufacturer  in  a  manner  in  which  science  ha-  not  vet  been 
do.     A-  an  instance,  we  find  that  a  cold  frosty   air 
produces  a  decidedly  white  colour  in  Bumac-tanned  leather, 
and  for  that  reason  only,  -kin-   have  often  been  dipped   in 
lint    water  and  hung  up  on  cord-   in  -uch  a  way  that   the 
frost  may  have  full  power  over  them  to  freeze  th- 
is found  that  cold  alone  practically  bleaches  sumai 
leather;    ami   not  only   i-    it  bleached  thus,  hut  rendered 
•!.     When  the  water  contained  in  the  fibres  of  the 
-kin  becomes  ice.  the  fibres  ure  stretched  by  reason  of  the 
expansion   of   the    water   freezing,   and    so    the   fabric   is 
l.     Afterwards,  a-  tin-  skn  ly.  the  fibres 

are    not    contracted    rapidly  :    while,    if    the    -kin   is  dried 
quickly,  the  fibres  become  contracted  and  brittle. 

In  apply  colour  to  the 
(.•rain  in  -uch  a  manner  that  It  will  not  easily  ruh  off  by 
various    finishing    processes    into    which     friction    enters 

largely;    that   th lout    when  applied  -hall    he   -olid  and 

•  i-t  to  light. 

points  many  have  been  the  plan-  adoptt  d 

■nit-.      In  dyeing  with  cochineal  it 

-'iiiniiv     t"    take    the    -kin-    just     Inline    tannine;, 

tical   condition,  and   after  what   was 

called   rinsing  them    with   sodium   chloride,   to   sew  them 

inged  that  the  grain  was  out* 
th.-  fibrous  portion   inside.     After   dyeing  the  -kin-   were 
tanned.    The  e\pen-e  w.i-  lna\\  and  the  result  sometimes 

at  I.. ming  damaged  in  the  op 

the  fibre  sid  ol   dyed,  and 

it.     Tin   next   step  was  to  dj 
tanned,  hut  in  such  a  i   dyeing 

before  tanning      Tie-   n  this  was  that  the  -kin  is 

ml  cannot  hi 
held"-  ly  awaiting  orders,   Th  mplished 

tanning,  hut   -till 

thought  tie  .1  a-  when  dried  by  the 

old    method.     I  cse    ideas  i  banged,   until"  the 

thcr,  and   tl 
which  always  takes  up  muoli  more  rapidly 

•   purtialU   d\i  d. 

mordants   used  detrimental   t..   ;. 

extent  to  th.  ,,,,1  ,i,,uhth  --  was, 

bi  the  emi  .,  ho  had  pn 

been   engaged    in   dyeing   lal  •   aim   was   to 

produi  ■  r-.  and   m  n  Attended 

the  efforts,  hut   in  others  thi 

strong  alkaline 
•  if  the  -km  m  almost  all  instances  was  reduced  through  a 
shrinkage  of  tin-  •  l  bj  rdant*.    Two 

•i.  work   almost  .  xactly  opposed 


being  that  leather  expo-cd  to  light  gradually  becomes 
darker,  the  change  taking  place  more  rapidly  a-  the  light  is 
stronger.  <  >f  course  it  would  never  become  black,  hut 
assumes  a  dark  brown  shade,  especially  in  sunlight,  The 
other  agency  i-  that  the  dyed  colour  may  with  the  -ante 
treatment  become  much  lighter.    The  consequence  of  this 

dual  action  i-  generally  that  the  -hade  is  changed,  hut  to  an 
ordinary  observer  is  not  what  would  he  termed  laded. 

table  Colours. — They  do   not  act  too  quickly,  which 

ma\  in-  sometimes  an  advantage,  but  their  -cope  is  limited. 

When  dyeing  with  woods,  only  the  clear  liquor  may  he 
used,  otherwise  -mall  pieces  of  wo.nl  adhere  to  the  -kin  and 
canse  dark  spots  which  must  he  avoided. 

Indigo.— Its  colour  i-  good,  and  will  not  easily  he  super- 
seded by  other  colours  for  some  purposes.  In  dyeing  it  is 
used  cold,  the  -kin-  being  suspended   in  the  vat  for  varying 

periods  wnii  repeated  exposures  to  the  air  to  oxidise  the 

indigo.     The   colour  naturally  i-  lived   -lowly,  hut  i-  a  good 

..lie. 

Coal-tar  Colours. — The   basic  colours   are  not   as   a   rule 

-    !..   he  depended   Upon. 

Chri/soidine  i-  perhaps  the  worst  in  this  respect,  hut  -till 
the   Others   are    liable  to  the   same    fault-  in    a   less 
Another  difficulty  to  be  met  with  i-  the  fact  that,  excepting 
i  hry-nidine,  the  others  have  a  tendency  to  bronze. 

The   colours  most  useful  to  the  leather-dyer   are  those 

which  may  he  worked  with  a  small  percentage  of  acid. 
About  mo  1'.  i-  a  safe  temperature  for  all  leather  generally, 
although  with  sheep-kin  a  higher  temperature  may  be 
used — up  In.  say,  lid  V.  With  calf-kin  a  lower  one  i- 
prei'i Table.     This   arise-   from  a    different   formation  of   the 

grain  of  the  respective  -kins. 

The  coal-tar  colour-  generally  have  a  strong  affinity  for 
.  portion  of  the  -kin — much  more  than  for  the  grain 
—  and  this  presents  one  difficulty  in  making  iti 
-had.-.  Even  where  precaution-  arc  taken  to  mordant 
only  the  grain,  the  fibre  will  take  up  the  colour — in  fact 
absorb  all  the  colour  in  the  bath — if  exposed  to  it-  action. 

I  lieat  trouble  arise-  when  colour-  are  u-ed  which  are 
with  difficulty  soluble  in  water,  or  only  partially  soluble. 
lii.  small  undissolved  particle-  attach  themselves  to  the 
-kin  and  produce  spots  which  arc  afterward-  difficult  to 
remove. 
Where  the  grain   ha-  been  blasted  or  damaged,  these 

particles  are  to  he  found  firmly  round,  and  impossible  to 
remove,    while    the    grain    ma]    he    -..mew  hat    improved   by 

ear.  fid  washing.  It  i-  therefore  absolutely  necessary  that 
iIm-  should  be  perfectly  soluble. 

i-  a  point  •■!  be  arrived  at  in  the  use  of  dyes  when 
'he   leather  will  take  up  iin   iiiiin   of   one  certain   colour,  hut 

iiffi  rent  shade  "ill  be  taken  up  or  combined  with 
the  one  already  used.      Advantage  is  taken  of  this  to  cover 

-nine    defects  in  the  -kin.  urn     colour  being    used  which   will 

not  -how  those  defects,  and  when  the  leather  is  saturated, 
thi  n   the  othi  i  colour  is  used  to  produce  the  desired  shade. 

In  thi-  w  a\  defects  mm  be  covered  t tonsiderahle  extent  ; 

hut  thi-  the  most  delicate  operations  of  the  dyer's 

art.  and   one    re.|iiirin:,'    much   -kill   and  a    great  amount  of 

knowledge  in  accomplish. 

If   -kin- are  taken  when    ready  prepared    fur  tanning  and 

placed  hi   a  dye-bath  composed   of  aniline  colour-,  they 

rapidly  absorb  the  colour,  which  will  penetrate  through  the 
-kin.     Hut    two    reasons    present    themselves    which    art 

obviously  Sufficient  why  -kin-  should  not  he  dyed  before 
tanning.      The  -kin-  are  in  a   critical  -tale  of  existence,  and 

if  submitted  to  a  temperature  too  hot  will  dissolve  into  a 
jelly  known  a-  gelatin  or  glue;  but  the  principal  raw  i- 
lbat  the  shade  may  not  be  sufficiently  regulated  to  match 
is,  as  the  tanning  would  verj  materially  change  ihc 
colour  lighter  or  darker. 

Staining.— This   is  another  method   of  applying  colour, 

and  one  where  the  COal-tal  colours  are  best  adapted  of  BUT, 
Ill  this  case,  the  -kin,  dry  or  damped,  i-    laid   on  a  I  ll 

or  nnevenncss  in  the  si  lie  skin  having  been 

previously  removed. 

rhe mordant  i-  then  applied  with  a  brush, and  afterwards 
the  colour,  gradually  increasing  the  strength  of  the  ! 
each  application  until  the  required  -hade  i-  obtained.     I  rndof 
such  treatment     the    colour-    must    "t    necessity   he  quite 
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salable  in  water,  otherwise  satisfactory  results  will  not 
follow.  The  grain  is  thus  not  always  properly  coloured,  as 
a  quantity  of  the  dye  may  be  invariably  rubbed  off  the  dried 
surface  of  the  skin  by  the  use  of  a  damped  piece  of  white 
cotton  or  other  material. 

Chamois  leather  is  produced  from  the  fibrous  portion  of 
sheep  or  lamb  skins  which  have  had  the  grain  removed  by 
splitting  machinery  while  in  the  process  of  liming.  Instead 
of  being  tanned,  as  before  described,  chamois  leather  is 
dressed  in  cod-liver  oil ;  afterwards  the  oil  is  removed  by 
maceration  and  pressure,  either  in  warm  water  only  or  by 
the  use  of  an  alkaline  bath. 

This  leather  must  always  retain  its  softness  and  flexibility  i 
when  coloured,  the  usual  method  being  to  mix  colour  and 
clay  to  a  moderately  thick  consistency,  which  is  then  applied 
with  a  brush.  When  dry,  the  leather  is  beaten  to  remove 
the  clay,  of  course  removing  also  a  large  amount  of  colour. 
Hut  the  leather  always  was  dnsty  and  disagreeable. 

For  several  years  the  author  tried  to  dye  this  leather 
without  producing  harshness,  and  at  the  same  time  at  a  less 
cost  than  was  considered  necessary,  and  he  accomplishes 
that  end  in  both  directions.  The  method  for  dyeing 
chamois  leather  madder  red  is  now  given,  and  afterwards 
the  method  the  author  adopts,  but  without  the  minute 
details. 

Madder  Bed. — ;  Dissolve  for  every  10  or  12  skins, 
2  lb.  3  oz.  white  sugar  and  13  lb.  of  alum  free  from  iron  in 
the  required  quantity  of  water,  and  add  4]-  pints  of  spirit  of 
wine,  and  tread  the  skins  in  the  solution  for  two  hours. 

Before  submitting  the  skins  to  the  process,  they  should 
be  thoroughly  fulled  with  lukewarm  water  and  washed  with 
boiling  water,  and  after  passing  through  dilute  sulphuric 
acid  (1  part  in  60  of  water)  subjected  to  a  final  washing. 
After  working  the  skins  thoroughly  in  the  solution,  remove 
from  the  vat,  wring  slightly,  rinse  in  water,  and  dry  in  the 
shade.  After  partial  drying  replace  them  in  the  same  bath, 
to  which  in  the  meanwhile  has  been  added  warm  water  and 
about  one  quart  of  spirit  of  wine  ;  allow  them  to  remain  one 
hour  with  occasional  working.  After  the  skins,  by  repeated 
wringing  out  and  replacing  in  the  bath,  have  been  thoroughly 
soaked  through,  and  passing  them  once  more  through  the 
bath,  spread  them  in  piles  upon  a  table  for  two  or  three 
hours. 

The  skins  thus  prepared  are  now  mordanted  for  madder 
red.  This  is  prepared  by  mixing  "20  pints  of  the  foregoing 
mordant  with  one  pint  of  tin  composition  and  20  gallons  of 
water.  After  stirring  the  mixture  thoroughly,  full  or  tread 
the  skins  in  it  for  one  hour. 

Itemove  and  allow  to  drain,  aud  draw  them  from  time  to 
time  through  the  mordant.  Then  hang  the  skins  in  the 
shade  to  dry,  afterwards  in  a  room  heated  to  86D  F.,  where 
they  should  remain  at  least  12  hours.  When  dry,  rinse  in 
cold  water,  then  full  in  cold  water  and  rinse  once  more. 

Prepare  the  madder  bath  by  adding  8|  lb.  good  madder 
to  37  to  42  gallons  of  water  in  a  boiler  heating  gradually  to 
a  temperature  not  exceeding  1223  F. 

Place  the  skins  in  the  bath  one  by  one,  and  after  allowing 
them  to  remain  till  the  above  temperature  is  reached,  five  or 
six  hours  being  generally  required,  place  them  at  once  in 
running  water,  and  after  thoroughly  rinsing  and  repeated 
fulling  upon  the  stone,  hang  them  up  to  dry.  To  give  the 
leather  lustre,  it  is  placed  in  the  fining  bath,  prepared 
by  mixing  26^  gallons  of  water,  half-pint  spirit  of  wine,  and 
one-third  pint  olive  oil.  Tread  the  skins  thoroughly  in  this 
bath,  rinse  once  more  and  dry. 

To  restore  softness  to  the  skins  dyed,  tread  them  in  a 
mixture  of  100  yolks  of  eggs,  1  lb.  2  oz.  alum,  and  the 
necessary  quantity  of  water,  dry  and  work  with  a  stretcher. 

The  method  the  author  adopts  to  produce,  not  red  only, 
but  the  majority  of  colours,  is  as  follows  :  — 

The  skins  are  washed  in  warm  water — say  one  dozen 
skins  are  washed  in  five  minutes.  They  are  then  placed  in 
a  warm  bath  about  90°  F.,  containing  the  mordant,  where 
they  remain  with  an  occasional  agitation  for  10  hours.  They 
are  then  taken  out,  allowed  to  drain  awhile,  and  then  placed 
in  the  dye-bath  at  105°  F.  In  30  minutes  they  are  dyed, 
washed  through  warm  water  and  dried.  If  for  a  light  colour, 
the  skins  are  previously  hung  in  the  open  air  after  mor- 
danting, which  bleaches   them    slightly.      If   a    very    light 


colour,  the  skins  are  bleached  in  the  open  air  before 
mordanting. 

The  skins  require  no  further  treatment  beyond  the  usual 
stretching  in  finishing. 

The  Colouring  of  Paper  with  Coal-Tar  Di/es.  Papier 
Zeitung,  1891,  16,  2182—2183. 
Or  substantive  dyestuffs  the  following  are  suitable  for 
use  in  colouring  paper  :  Congo,  Congo  KG,  Congo  4  1{, 
Brilliant  Congo,  Benzopurpurin,  Bosazurin,  Deltapurpurin, 
Hessian  purple  NB,  Azo  -  orseillin,  Chrysamine,  Congo 
yellow,  Brilliant  yellow,  Chrysophenine,  Hessian  yellow, 
Azo  blue,  Azo  violet,  Heliotrope,  Bosazurin  2  B,  Congo 
Corinth,  Benzo  brown,  Violet  black,  and  Benzo-black-blue. 
To   apply  them,  the  paper  pulp  is  heated  with  a  solution  of 

0  ■  .'i  to  3  per  cent,  (calculated  on  the  weight  of  dry  paper)  of 
the  dyestuff,  corresponding  to  the  shade  desired,  and  a  small 
proportion  of  sodium  carbonate,  phosphate,  or  chloride,  or 
a  larger  proportion  of  sodium  sulphate.  Thus,  paper  is 
dyed  with  Hessian  purple  by  well  mixing  it  in  the  state  of 
pulp  with  a  solution  of  from  0-5  to  2-5  per  cent,  of  the  dye, 

1  per  cent,  of  sodium  carbonate,  and  10  to  20  per  cent,  of 
sodium  sulphate,  and  then  heating  the  .  jixture  for  half  an 
hour. 

In  the  class  of  basic  dyes  the  following  are  commendable  : 
Magenta,  Cerise,  Grenadine,  Safranine,  Khodamine,  Pyro- 
uine  G,  Acridine  orange,  Auramine,  Phosphine,  Malachite 
green,  Brilliant  green,  Azine  green,  Victoria  blue,  New  blue, 
Methylene  blue,  Muscarine,  Neutral  blue,  Basle  blue,  Soluble 
blue,  Capri  blue,  Methyl  violet,  Crystal  violet,  Hofmann's 
violet,  Vesuvine.  These  are  fixed  on  a  mordant  of  tannate 
of  antimony  : — A  solution  of  the  necessary  quantity  of  dye 
(0'5  to  2  per  cent.)  to  produce  the  desired  shade,  is  first 
thoroughly  incorporated  with  the  pulp  (which  is  heated  to  a 
temperature  of  50° — 80°),  then  a  solution  of  tannic  acid  is 
added  aud  mixed,  and  finally  a  sufficiency  of  an  antimony  salt 
to  precipitate  the  tannic  acid. 

Eosin,  Erythrosin,  Phloxin,  Rose  Bengale,  Alizarin,  and 
Victoria  blue  B,  are  employed  iu  conjunction  with  an 
alumina  (aluminium  acetate,  basic  alum,  aluminium  basic 
sulphate,  or  aluminium  sulphite)  or  tin  oxide  (from  stannous 
chloride)  mordant. — E.  B. 


The  Permanence  of  Colours  used  in  Printing  towards  Light. 

G.  Fritz.  Papier  Zeitung,  1891,16,  2213— 2214. 
Carmine  when  used  in  thin  consistence  is  somewhat  sensitive 
towards  light,  but  in  thick  consistence  it  is  very  permanent. 
Tints  such  as  "  rose  "  from  Carmine,  and  white  lead  become 
reddish-grey  after  a  long  period,  this  being  due  to  the  action 
of  the  air  on  the  white  lead  ;  and,  although  Carmine  is  itself 
very  permanent,  the  tints  obtained  with  it  in  admixture  with 
other  substances,  invariably  become  darker  after  a  time.  The 
most  permanent  violet  is  that  from  Carmine  and  Ultramarine, 
but  it  ultimately  becomes  bluish.  Natural  madder-lake 
exhibits  the  same  behaviour  as  Carmine,  whilst  the  artificial 
from  anthracene  is  much  more  fugitive.  Cinnabar  with  the 
addition  of  a  suitable  varnish  is  very  permanent,  but  with  a 
varnish  containing  lead  it  soon  becomes  black  on  exposure 
to  the  air.  The  so-called  "  Carmine-cinnabar "  becomes 
lighter  or  darker  according  to  the  material  of  which  it  is  made. 
Minium  chauges  to  a  brownish  colour  in  the  air,  but 
becomes  black  iu  the  presence  of  sulphuretted  hydrogen. 
Ultramarine  is  by  itself  very  permanent,  but  when  mixed 
with  lead  compounds  undergoes  change ;  in  order  to  obtain 
a  blue  tint  from  Ultramarine,  it  is  best  to  mix  it  with  zinc 
white.  Prussian  blue  and  other  similarly  constituted  com- 
pounds when  used  in  thick  consistence  retain  their  colour 
for  a  long  time,  but  in  thin  consistence  soon  become  greenish, 
the  latter  change  being  hastened  when  rosin  varnish  or 
rancid  oils  are  used  conjointly.  Cobalt  blue  is  very  per- 
manent both  towards  light  and  air,  and  Carmine  yellow 
is  but  slightly  altered ;  lead  dryers  cannot  however  be 
used  with  the  latter.     Chrome  yellow  becomes  darker  with 

1  age,  and  finally  loses  its  original  colour  entirely.  White  lead 
becomes  yellow  on  exposure  to  the  air ;  and  greys  formed 

'  by  mixing  it  with  blacks  become  brownish ;  it  quickly 
turns  brown  when  mixed  with  rosin  varnish.  Zinc  white  is 
much  more  permanent  than  white  lead,  and  it  can  be  used  in 
admixture  with  any  of  the  numerous  sulphuretted  colouring 
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Despite  iu advantage*  however, it  is  not  largelynsed 

in  printing;  ii  «!<>•--  not  possess  so  great  ;i  covering  power 

us  white  lead.     Baryta-white  is   extremely  permanent,  hut 

. :  i  ly  very  small.     Paper  containing 

I  or  chlorine  should  not  be  employedfor  colour 

printing. 

The  author  considers  that  the  nature  of  colouring  matters 
used  in  printing  may  be  determined  by  treating  a  small 
quantity  with  alcohol,  which  dissolves  all  the  coal-tar  colours 
that  up-  employed,  :m<t  observing  the  colour  of  the  solution, 
nr  by  igniting  ■  portion  in  the  blow-pipe  flame.  In  the 
latter  case  cinnabar  volatilises  completely,  zinc-white  shows 
the  well-known  change  of  colour,  and  lead  compounds  usually 
leave  granular  residues  of  metallic   lead;  the  presi 

Ibi  -■  metals  can  then  be  confir 1  bj  dissori  ing  the  residues 

and  applying  the  known  tests. 

The  editor  points  out  in  a  note  that  alcohol  is  not  an 
infallible  test  for  coal-tar  colours,  inasmuch  a-  a  not 
inconsiderable  number  of  the  colouring  matters  obtained 
! r. .in  dye-woods  are  also  soluble  in  it:  whilst  very  many 
coal-tar  colours  dissolve  in  alcohol  with  tints  other  than 
own.  He  appends  a  table  showing  the  colour  of  the 
solutions  which  result  when  certain  colouring  matters  arc 
treated  with  nitric  acid,  hydrochloric  acid,  sulphnrii 
ammonium  sulphide  solution,  and  solutions  of  caustic  alkalis. 

—A.  B.  I.. 


PATENTS. 

Improvements  in  the  Extraction  ofthi  Extraneous  Matter* 
from  and  in  Bleaching  Vegetable  Fibres.  . I.  Smith  ami 
P.  W.  Nicolle,  Jersey.  Bng.  Pat.  17,083,  December  ;si, 
1884.     Amended  November  19, 1890.     6d. 

I'iii  use  of  alum  ami  other  double  sulphates  for  ungum- 
ming  China  grass  (rhea),  Manilla,  or  other  textile  fibres,  is 
disclaimed,  tin-  claims  J>«-iiiir  confined  to  the  employment 

of    alkaline    Mil], hales   for   that    purpose   'see  this  .lourual, 

— k.  it. 


Improvements  in  Mechanism  m-  Apparatus  for  Dyeing 
and  Bleaching  Cotton,  Wool,  Silk,  and  other  Fibrous 
Mai- rials  in  the  Raw  tintl  Manufactured  or  partly 
Manufactured  State.  ('<■  i'oung,  Winton;  F.  ream, 
on;  and  W.  Crippin,  Patricroft.  Bng.  Pat  1157, 
January  22,  1890.     (Second  Edition.)     Is.  lrf. 

I'm  mechanism  forming  the  subject  of  this  invention  is 
employed  for  bleaching  and  dyeing  textile  fibres  in  the 
unmanufactured,  manufactured,  or  more  especially,  partly 
manufactured  state.    The  figure  below  shows   a   sectional 

■  levation  of  on.- lification  of  the  apparatus,  which  is  used 

in  bleaching,  &c.  yarn  in  the  form  of  cops. 


APPAKATTP     FOB     1Mii\i.     \.l'    bLsSACHTNG 
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It  consists  of  a  vat  a,  supporting  a  larger  chamber  6, 
smaller  chamber/,  and  treating  chamber  h.  The  chambers 
h  and  /;  are  connected  by  the  pipe  c,  and  the  chambers 
h  and/  by  the  pipe  /-.  -V  slide  valve  (not  shown  in  Fig.), 
opened  or  closed  by  the  movement  of  a  rod  ex,  puts  the 
chambers  b  and  /  alternately  into  communication  with  an 
exhausting  apparatus.  The  movements  of  this  rod  are 
controlled  by  a  lever  g  (pivoted  on  a  bracket  g'  fixed  outside 
the  chamber  4)  which  is  connected  by  a  rod  g-  with  a  beam 
lever  /.  The  latter,  which  is  automatically  depressed  by  a 
slotted  rod  in1,  when  the  float  mon  the  surface  of  the  liquor 
.!•  falls,  is  provided  with  two  pins  F  which,  with  the  rise  or 
fall  of  the  lever,  move  the  handle  k~  of  the  three-way  tap  k 
through  an  arc  of  60",  and  thus  admit  either  steam  or  air 
through  a  passage  in  the  wall  of  the  chamber  h  into  an 
annular  recess  A1,  whence  it  issues  into  the  chamber  through 
a  perforated  ring  ft2.  The  other  passage  in  the  tap  serves 
for  the  admission  of  gas  into  the  chamber  ft,  when  required. 
A  pawl  n  catches  in  a  notch  /"  in  the  lever  I,  when  the  lever 
and  the  slide  of  the  slide  valve  are  in  their  middle  position 
(in  which  case,  the  tap  k  and  the  ports  in  the  slide  valve  are 
closed),  and  arrests  the  automatic  action  of  the  machine. 
The  cops  to  be  dyed  are  wound  on  perforated  hollow  spindles 
which  are  placed  in  holes  in  a  circular  plate j,  which  rests  on 
an  india-rubber  ring/,  and  is  provided  with  a  handle  /'-'  for 
facilitating  its  removal  with  the  cops  from  the  chamber  h. 
(During  the  operation  of  the  machine  this  chamber  is  closed 
by  a  hinged  lid  A3.)  Underneath  the  plate  j  are  two 
mushroom  valves  :  one  of  these,  ch,  opens  when  the  receiving 
chamber  b  is  being  exhausted,  and  allows  the  liquor  to  pass 
towards  this  chamber,  but  closes  against  its  return;  the 
other,/'6,  similar^'  allows  steam,  air,  or  gas  to  pass  from  the 
chamber  h  to  the  receiving  chamber/,  but  not  vice  versa. 
The  end  c3  of  the  pipe  c  communicates  by  a  lateral  pas-aL'o 
with  the  space  c7  above  the  valve  c'\  and  thence  with  the 
passage  cs  which  is  common  to  both  valves.  This  passage 
c8  communicates  directly  with  the  cavity  d  under  the 
stationary  plate./,  on  which  the  cop  spindles  are  placed. 

The  cops  are  dyed  by  pumping  the  air  out  of  the  chamber 
b,  which  causes  the  dye-liquor  to  be  drawn  up  the  wide 
conical  pipe  A6  into  the  space  surrounding  the  cops,  whence 
it  passes  through  the  cops  into  the  pipe  c,  and  thence  into 
the  chamber  6.  After  the  liquor  has  been  drawn  for  some 
time  through  the  cops  in  this  fashion,  the  slide  of  the  slide 
valve  is  automatically  moved,  and  air  admitted  into  chamber  b, 
whilst  chamber/  is  exhausted,  and  steam  or  air  is  drawn 
through  the  cops,  the  liquor  in  b  passing  back  into  the  vat 
through  a  valve  arrangement  at  c1.  This  alternate  treatment 
with  dye-liquor  and  steam  or  air  is  repeated  until  the  cops 
are  sufficiently  dyed. — E.  B. 


Machine  for  Printing  Floor-Cloth  and  similar  Material  by 
means  of  Flat  Blocks.  T.  Dale,  Kirkcaldv.  Eng.  Pat. 
1210,  January  23,  1890.     8d. 

The  chief  feature  of  this  invention  is  the  employment,  in 
connexion  with  the  printing  blocks,  of  one  or  more  cylinders 
with  pistons  operated  by  compressed  air  or  steam,  but 
preferably  by  the  former,  so  dispensing  with  the  usual  gearing 
shafts  or  cams.  A  second  feature  is  the  employment  of 
such  cylinders  in  connexion  with  mechanism  for  giving  a 
longitudinal  motion  to  the  linoleum  which  is  being  printed. 
Details  of  the  mechanical  arrangements  cannot  be  properly 
given  apart  from  the  drawings  which  illustrate  the  SDecifica- 
tion.— E.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  Mor- 
danting and  Dyeing  Wool,  Cotton,  and  other  Fibre, 
and  also  for  Extracting  or  Separating  Animal  from 
Vegetable  Fibre.  John  Smith,  I.  Smith,  and  Joseph  Smith, 
Halifax.     Eng.  Pat.  1607,  January  30,  1890.     Sd. 

The  wool,  &c,  to  be  dyed  or  otherwise  treated  is  introduced 
into  a  long  shallow  vat,  which  is  supplied  with  a  continuous 
stream  of  liquor,  in  the  form  of  a  spray,  from  a  tank  fixed 
above  it  at  the  end  where  the  wool  enters,  the  liquor  flowing 
away  over  a  bridge  at  the  opposite  end  of  the  vat.     The 


wool  is  carried  along  in  the  stream  of  liquor,  but  is,  at 
intervals  in  its  course,  caught  and  dipped  below  the  surface 
of  the  liquor  by  perforated  "  dipping-rollers  or  other 
mechanical  equivalents  ;"  or  it  may  be  carried  through  the 
vat  on  an  endless  perforated  sheet ;  or,  again,  it  may  be 
placed  on  a  stationary  perforated  tray  underneath  the  tank. 
Further,  the  employment  is  claimed  in  combination  with  the 
above  mechanism  of  a  pump  for  raising  the  liquor  from  a 
low-level  tank,  into  which  it  flows  from  the  vat,  into  the 
tank  above  the  vat.  Two  sheets  of  drawings  accompany 
the  specification. — E.  B. 


Improvements  in  Co?npositions  for  Renovating  the  Faded 
Colours  of  Plush,  Velvet,  Cloth,  or  other  similar 
Material.  W.  P.  Thompson,  London.  From  A.  Mautuer, 
Vienna,  Austria.  Eng.  Pat.  1717,  February  1,  1890.  6d. 
The  colour  of  faded  plush,  &c.,  is  completely  restored  by 
the  application  of  one  of  the  under-mentioned  mixtures, 
which  is  spread  over  the  faded  parts  by  means  of  a  brush 
or  "  mop,"  allowed  to  dry,  and  then  well  brushed,  the 
material  thus  being  renovated  without  being  removed  from 
furniture,  &c.  A  "basis"  is  prepared  jf  yolk  of  egg  (0'4 
part),  caseine  (4),  ammonium  hydrate  (8),  tartaric  acid 
(2),  gelatine  (1),  Venetian  soap  (1-5),  alum  (2),  distilled 
water  (80),  egg  albumen  (1),  and  sodium  nitrate  (0-1).  In 
this  mixture  appropriate  dyes  are  dissolved  ;  thus,  there  are 
added : — 

For  the  renovation  of  red  materials,  0- 1  to  1 -Opart  of 
"  pure  red." 

For  the  renovation  of  blue  materials,  0-1  to  l-0  part  of 
Lyons  blue  and  0  ■  1  to  0  •  5  part  of  "  nigrysin." 

For  the  renovation  of  brown  materials,  0-l  to  0*1  part 
of  pure  genuine  brown  and  0-1  to  0-5  part  of  "  nigrysin." 

For  the  renovation  of  green  materials,  0- 1  to  0'  5  part  of 
Lyons  blue,  0"  1  to  l-0  part  of  "  nigrysin, "  and  0- 1  to  0'4 
part  of  "  Martin's  yellow." 

For  the  renovation  of  yellow  materials,  0- 1  to  1  '0  part  of 
•'  Martin's  yellow." — E.  B. 


Improvements  in  Dyeing  Cotton.     T.  Ingham,  Manchester. 
Eng.  Pat.  2411,  February  14,  1890.     id. 

A  black  is  produced  on  cotton  materials  by  passing  the 
same  through  an  oxidising  bath  of  sodium  dichromate, 
after  impregnating  them  with  a  solution  of  logwood 
extract  at  3°  Tw.  (1  gallon)  to  which  there  are  added 
Alkali  blue  (2  oz.)  and  crystallised  sodium  carbonate 
(4  oz.)  Instead  of,  or  along  with,  the  Alkali  blue  in  this 
bath,  Alkali  yellow,  bark  liquor,  or  fustic  liquor,  may  be 
used.  The  composition  of  the  (logwood)  colouring  bath 
is  alone  claimed. — E.  B. 


Improved  Method  or  Process  of  and  Apparatus  for 
Bleaching,  Dyeing,  or  otherwise  Treating  Fibrous 
Materials.  S.  D.  Keene,  Providence,  U.S.A.  Enc.  Pat. 
3009,  February  25,  1890.     id. 

This  invention  relates  to  the  bleaching  and  dyeing  of  cotton 
or  other  vegetable  textile  fibre,  more  especially  when  in  the 
form  of  yarn  or  cops,  spools  or  bobbins,  or  in  a  loose  state. 
The  material  is  enclosed  in  a  keir  from  which  the  air  is 
exhausted  ;  then  the  air-exhaust  passage  leading  from  the 
keir  is  closed,  and  the  bleaching,  &c.,  liquors  admitted  into 
the  keir  and  forced  into  and  through  the  yarn  by  a  force- 
pump  or  by  means  of  compressed  air.  The  apparatus  in 
and  by  which  these  operations  are  successively  performed 
is  described  in  the  specification  by  the  aid  of  a  drawing. 
— E.  B. 

Improvements  in  Expediting  and  Improving  the  Process 
of  Bleaching  Linen,  Cotton,  and  other  Textile  Fabrics, 
and  Linen,  Cotton,  and  other  Yams  in  the  Hank.  B. 
T.  Webb,  Xewtownards.  Eng.  Pat.  6612,  April  30, 
1890.     Sd. 

In  this  process  a  pair  of  squeezing  rollers  is  arranged  above 
the  vat  containing  the  boiling  lye  or  other  chemical  solution 
used   in   the   process   of   bleaching  the  (material,   and  the 


'..J  I 
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latter  i-  paused  between  the  rollers  and  through  the  li'i'11*1 
a  sufficient  Dumber  of  timeii  to  ensure  the  proper  aebon 
on  it  by  tin-  liquid. — II    8 


Improvement!  in  thi     Method    of    »»</    »'    Means    <»«/ 

Appliancei    for    Tarring,     Colouring,    and    otherwise 

Preparing  Thread,   Hemp,  Jute,  or  other    Twine  for 

Sewing,   <""'    in    Feeding    <■>■  Supplying   the  same    i„ 

.,.,    Machine*.       v7.    Peters,   London.      Eng.   Pat. 

:  ii''.,  May  13,  1890.     id. 

Tin-   invention   has   for   it-   Bubject   an   apparatus  which 

,.h,,l,|,-  thread  in  sewing  machines  direct  from 

ring,  colouring,  or  preparing  tank,  this  lank   being 

Lckcted  and  heated.    The  thread  is  passed  through 

~ nit :il.i«-  rollen  as  it  is  withdrawn  from  the  liqnid,  and  these 

rollers  g  '.i  inn  al  a  spi  ed  corn  sponding  to  that  of 

,1 wing  machine.     '1  '  di  rivt  'I   b 

band  "IT  the  motion-sbs  wing  machine. — H.  S. 


Process  for  obtaining  D  Patterns  in  Bed  Colour, 

I        ,    Fabrics    Dyed  with    Indigo.      W.   Elbers, 
Hagen,  Germany.     Bng.  Pat.  7522,  May  I  I.  1890.     - 
Thi    indigo-dyed  cloth  is  prepared  with  sodium   0-naph- 
,ln. . I,   printed   with   a  colour-mixture   of 

liiiii,    nitrate,   stannous    chloride,   acetate   of 

alumint  [lime,andd  :ene  chloride,  again 

dried,  aged  for  12  hours,  passed  through  a  bath  of  oxalic 

acid  and  dilute  sulphuric  acid  al  14    C.,  and  finally  well 

washed  and  dried,     Sodium  nitrate  and  stannous  chloride 

Ided    i"    the   printing-mixture    for   the    purpose   of 

increasing   the   intensity   and    brilliancy   of   the   red,  and 

a  and  acetate  of  lime  to  protect  the  sun,' 

-i  the  actiou  of  soap. — E   B. 


Improvement!  in  and  in  the  Preparation  of"  Wash  Greys" 

or  Bach  Cloth  used  in  Printing   Woven  Fabrics.      G. 

II    Behrana  and  J.   C.    Watson,  Castleton.      Bng.   Pat. 

9417,  June  18,  1890.     Id. 

i.nii   cotton  oloth  is  treated  with  caustic   Bodaand  then 

with  .i  preparation  of  albumen  and  sine  sulphate  solution  in 

.  till  up  the  interstices  of  the  cloth  and  at  the  same 

nder  ii  more  durable  and  waterproof.    The  material 

-.,  prod  A  to  I beaper  and  an   improvement  on 

the  ordinary  "wash  L'rn,  "  al  present  in  use  in  the  | 
i,i  printing  woven  fabrics,     II.  S. 


Ii  i-  then  ilriid  and  the  black  produced  by  passing  it  through 
a  solution  nf  soiliutu  or  potassium  dichromate.  To  modify 
the  shade  of  black,  a  certain  proportion  of  a  yellow  colouring 
matter  (fustic,  bark.  Persian  berries,  or  gallonavin)  may 
be  added  to  the  logwood  bath. — V..  1!. 


Improvement!   in    Apparahu  for    Boiling,   Scouring,  »r 

i6ri'i  r.      W.    Hutchinson,    8 

Pat  10,323,  Jul)  :••.  Is'"'.       ./. 

Tin-  apparatus  consists  of  a  val   oi   tank  containing  the 

scouring  liquid,  kepi  boiling  by  perforated  Bteam  pipes,  and 

is  fitted  with  five  pulleys;  the  two  upper 

sets  ma)   either   consist  oi  a  number  of  pulleys, 

and  between   them    is  passed   the   cloth,  the  liquid  being 

by  Dal  weights  resting  on  tin'  journal-  of 

the  uppermost  pulleys,     rhe  other  sets  are  arranged  under 

tin  tir-t  set,  and  near  the  bottom  of  the  tank.     The)  serve 

to  guide  the  cloth  through  the  scouring  liquid,  repeating 

this  "i  ■  the  ma'.  a  passed  under  the 

rollers,     II"  '    tin-   invention   i-   to  enable   the 

d  removal  from  the  liquor  ol  textile  fabrics  which 

it,, I  with  ;i  boiling  alkaline  or  other  liquor  in  the 

ling,   and   to  remove  th>-  scouring  liquid 

with  which  the  cloth  is  aaturati  ■!  ni  nters  the  main 

bod)  of  the  lienor.  -II.  8, 


Improvements  in  Dyeit     I  I    Ingham,  Mancl 

Kng.  Pal  'tnh,  r  11,  1890,     4cf, 

t  ottom    cloth   or  yarn   i-    dyed    black   b)    the   following 

Th,'  material,  after  being  scoured,  i-  passed  through  a 

bath  oomi >l    of    logwood    liquot   at  :i     Tw,    t  l 

copper  sulphate  (4  o«  I,  and iticacidal  6    Pw.  (1  pint). 


Improvements  in  Oil-cloth  and  other  Fabric  Printing 
Presses.  W.  II.  Townsend,  New  i'ork,  l.S.A.  Eng. 
Pat.  l  1,699,  Septembei  17,  1890.     1*.  1./. 

Tin-  invention,  which  cannot  be  intelligibly  described  apart 
from  the  drawings  given  with  the  specification,  relit, is  to 
improvements  in  mechanism  for  printing  oil-cloth,  more 
especially  in  the  mechanism  patented  in  the  United  sutcs 
of  America  by  C.  Rommel  1 1  .S.  Pat.  137,962  of  1878.) 

— E.  H. 


Improvements  in  the  Method  of  ami  Apparatus/or  Scovr- 
iwi  ami  Dyeing  Yarns,  Tops, and  the  like.  Vv*.  Laidlaw, 
Hawick.     Eng.  Fat  16,751,  October  21,  1890.     *./. 

The  yarn.  &c.  i-  loosely  packed   in  perforated  cages  1 

li;rurc)  attached  to  endless   pitch-chain-  K.  which  pass  over 

pulle)  -  D. 


I!!  nni 


Al'l'inn-    i, o:    ScOVRDfO    KM'    DTIINO, 

I'h,'  Framework  < '.  on  which  tin-  pulleys  are  mounted,  is  so 
constructed  that  it  maybe  raised  from,  or  lowered  into,  the 

i    i    \.  whilst  the  chain-  an-  in  motion. 

tine  advantage  attending  the  use  of  thi-  apparatus  i-. 

that  the  yarn,  after  being  si red,  ma)    he   dyed  without 

being  removed  from  the  cages,  this  being  accomplished  by 
simpl)  emptying  the  vat  of  the  scouring  liquor  and  filling 
it  with  dye-liquor.—  E,  B. 


Improvements   in    Machines  for  Imparting  l»  Paper  and 

other    Sheet    Mutt  rial    a     Varicgnted    or     \farbi  4ih» 

Appearance.    'II    Bellamy, South  Hadlc)  Falls,!    B  \ 

Eng.  Pat.  16,795,  October  21,  1890.     l  .*.:»/. 

I  in  object  of  thi-  invention  i-  to  proi  idc  suitable  mechanism 

tor    performing    the    "marbling"    of    paper,    which    Inn 

hitherto  been  chiefly  'lone  b)  band.     It  comprises  a  lank 

t,,t  holding  a  solution  of  ;uin  nr  other  "colour-supporting 
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liquid ;  "  811  apparatus  for  distributing  the  colour  on  the 
surface  of  the  gum  solution  ;  and  mechanism  for  conveying 
the  paper  to,  and  removing  it  from,  the  colour.  Eleven 
sheets  of  drawings,  aiding  the  description  of  the  mechanical 
arrangements,  accompany  the  original  specification.  There 
are  31  claims. — E  .B. 


Improvements  in  or  Relating  to  Photo-Mechanical  Colour 
Printing.  F.  .1.  Upton,  London,  ami  (J.  Stephens, 
Walthamstow.     Eng.  Pat.  1793,  January  31,  1891.     $d. 

See  under  XXII.,  page  947. 


A  J'rocess  of  Imparling  a  Permanent  Colouring  to 
Torquoises  and  other  Precious  Stones.  A.  J.  lioult, 
London.  From  A.  Kiihne,  Dresden,  Germany.  Eng. 
Pat.  14,385,  August  25,  1891.     4</. 

Ti/KQ.uoisES  and  other  similar  precious  stones  are  frequently 
defective  in  colour,  exhibiting  in  some  parts  spots  of  a 
different  hue  to  other  parts  ;  moreover,  in  course  of  time 
their  colour  fades.  To  remedy  these  defects  the  stones  are 
coloured  by  means  of  "aniline  colours."  The  stones  are 
first  immersed  in  a  dilute  solution  of  tartaric  acid  (20  grms. 
per  litre)  or  in  a  solution  of  tartaric  acid  (10  grms.  per 
litre),  and  copper  or  iron  sulphate  (40  grms.).  They  are 
then  placed  in  a  bath  of  alcohol,  to  which  the  dye,  dissolved 
in  a  little  water,  is  gradually  added.  In  this  bath  the  stones 
are  left  for  24  hours,  after  which  the  colouring  matter  will 
he  found  "  to  have  permeated  them  not  only  on  the  surface, 
but  a  certain  distance  inwardly,  so  that  they  may  be  cut  or 
grouud  without  losing  any  of  the  uniformity  of  their 
colouring." — E.  B. 


TIL-ACIDS,  ALKALIS,  AND  SALTS. 

Action  of  Heat  on  Solutions  of  Salts  of  Chromic    Oxide. 
A.  Recoura.     Compt.  Kend.  1891,  li2,  1439—1442. 

Solutions  of  normal  salts  of  chromic  oxide,  as  is  well 
known,  become  green  on  boiling,  and  on  standing  for  some 
time  at  the  ordinary  temperature,  re-assume  their  purple 
colour.  The  cause  of  these  changes  has  been  variously 
explained.  Berzelius,  Loewel,  and  Fremy  have  stated  it  as 
their  opinion  that  chromic  oxide  in  the  form  of  a  dissolved 
salt,  is  modified  by  heat,  but  have  given  no  explicit  reason 
for  this  belief,  except  that  the  base  precipitated  from  green 
chromium  salts  possesses  different  properties  from  that 
precipitated  from  purple  salts.  Sehrotter  considers  the 
change  of  colour  from  purple  to  green  to  be  due  to  a 
partial  dehydration  of  the  chromic  salt  in  solution.  This 
hypothesis,  however,  has  been  refuted  by  Loewel.  The 
theory  which  at  the  present  time  is  held  by  the  majority  of 
chemists  is  that  a  normal  chromic  salt  in  solution  is  decom- 
posed by  heat  into  a  soluble,  green-coloured,  basic  salt  and 
free  acid  or  an  acid  salt.  Kruger  and  Siewert  support  this 
theory  on  the  ground  that  certain  bodies,  such  as  alcohol, 
precipitate  green  basic  salts  from  chromium  solutions  of  the 
same  colour,  but  overlook  the  fact  that  the  formation  of 
these  salts  may  be  due  to  an  interaction  of  the  precipitant 
employed.  The  strongest  evidence  in  favour  of  this  view 
is,  however,  afforded  by  the  discovery,  made  by  Van  Cleef, 
that  the  green  solution  of  a  chromium  salt  is  separable  by 
dialysis  into  two  portions,  one  of  which  (passing  through 
the  dialyser)  contains  more  acid,  and  the  other  less  acid, 
than  a  corresponding  solution  of  the  normal  salt.  That 
such  a  decomposition  of  the  normal  chromium  salt  takes 
place,  was  indeed  to  be  expected,  seeing  that  Berzelius  has 
shown  that  the  analogously  constituted  ferric  salts  undergo 
a  similar  change. 


The  author  has  made  thermo-chemical  determinations, 
which  have  enabled  him  to  demonstrate  with  greater  preci- 
sion than  has  hitherto  been  done,  the  correctness  of  the 
last-mentioned  theory.  Chromium  sulphate  was  the  salt 
chosen  for  the  investigation,  since  it  is  more  stable  in  the 
green-coloured  state  than  the  chloride  or  nitrate.  Various 
measured  volumes  of  a  solution  of  sodium  hydrate  were 
added  to  solutions  of  this  salt,  containing  on  an  average 
one  equivalent  of  the  salt  per  six  litres  of  water,  and  the 
heat  evolved  measured.  Then  the  equivalent  to  the  soda 
employed  of  dilute  sulphuric  acid  was  added  to  the  solution, 
and  the  thermal  disturbance  again  measured.  In  this  way 
it  was  found  that  the  green  solution  contained  exactly  half 
an  equivalent  of  free  H.,S04  per  equivalent  of  Cr.,0,.3  S03. 
It  thus  appears  that  the  basic  green  salt  formed  by  the 
action  of  heat  on  a  normal  solution  of  chromium  sulphate 
has  the  definite  composition  of  2  Cr;03 . 5  SO;„  and  that  it 
contains  a  modified  form  of  chromic  oxide  which  is  incapable 
of  combining  with  more  acid  than  the  formula  indicates. 
This  modified  oxide,  moreover,  the  author  submits,  is  not 
capable  of  existence  in  the  free  state,  for  when  the  base  is 
precipitated  by  an  alkali,  it  combines  with  only  two 
molecules  of  H;S04,  as  the  following  experimental  results 
show : — 


Reaction. 


Hcat-TJnits  Evolved 
or  Absorbed, 


Cr20:i  (precipitated  from  the  ffreen  solution) 
-I-  2  H2SO,  (in  solution)  -=  CrjOj.2  S(J3  (in 
solution) 

Cr203.2  S03  (in  solution)  +  HaS04 


+  17 '4 
-    0-4 


The  presence  of  sodium  sulphate  in  the  solution  accounts 
for  the  slight  absorption  of  heat  in  the  latter  experiment, 
the  acid  reacting  with  this  compound. — E.  B. 


Experiments  on  the  Alterations  undergone  by  Chloride  of 
Lime.  A.  Boyer  and  L.  Durand.  Ann.  Soc.  Ind.  de 
Lyons,  September  1891. 

Drv  chloride  of  lime  alters  about  twice  as  quickly  in  the 
open  air  as  in  a  room  ;  in  the  open  air,  also,  the  decompo- 
sition is  quickest  in  a  dry  atmosphere  with  a  high  wind. 
In  rooms,  the  alteration  is  slightly  quicker  in  light  than  in 
darkness,  about  one-eighth  being  the  exact  amount.  In  an 
atmosphere  containing  HSS,  CO.,,  and  HO,  the  alteration  is 
about  3i  times  as  rapid  as  in  ordinary  atmosphere.  A  solution 
of  chloride  of  lime  alters  about  six  times  as  rapidly  in  the 
open  air  as  in  a  closed  room.  The  method  of  titration  by 
means  of  methylene  blue  has  given  very  exact  results. 
Solutions  exposed  in  a  dark  room  or  in  a  yellow  flask 
gave  titrations  identical  with  either  sulphate  of  indiso  or 
methylene  blue  ;  but  with  solutions  exposed  to  light,  the  titra- 
tions given  by  sulphate  of  indigo  are  totally  inaccurate,  anil 
entirely  inadmissible.  Solutions  of  chloride  of  lime  alter 
twice  as  quickly  in  light  as  in  darkness.  A  solution  placed 
in  an  open  vessel  alters  about  \\  times  as  quickly  as  one  in 
a  closed  vessel.  A  solution  placed  in  a  room  and  receiving 
light  through  a  curtain  was  altered  just  as  quickly  as  one 
receiving  the  full  light  of  the  sun,  but  no  oxides  of  chlorine 
were  formed. 


Preparation  of  Ammonium  Sulphide.     E.  Donath.     (hem. 
Zeit.  1891,  15,  1021. 

See  under  XXIII.,  page  949. 


PATEXTS. 

Improvements  in  the  Manufacture  of  Hydrate  of  Alumina 
from  Silicates  of  Alumina  or  Clay.  E.  Meyer,  Berlin, 
German}'.     Eng.  Pat.  14,084,  September  8,  1890.     (Ul. 

The  patentee  finds  that  aluminium  silicate,  or  mixtures 
thereof  with  other  silicates  or  oxides,  is  decomposed  by 
means  of  superheated  steam  into  silicic  acid  and  aluminium 
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hydrate,  whilst  theoxidea  are  transformed  into  bydr 
The  finely-ground  stticate  may  be  suspended  in  hot  water, 
through  which  superheated  steam  is  caused   to  pass;  the 
reaction  is  promoted  by  the  addition  of,  say,  5  cc.  hj 
chloric  acid  per  l>>  grins,  of  clay.    The  silica  is  filtered  off, 
and   from  the  sufficiently  enriched  solution  the  alumina  is 

precipitated  by  means  of  arm ia,   preferably   after   the 

addition  of  sulphuretted  hydrogen,  for  retaining  tin-  iron  in 
•..in.  In  an  alternate  way  of  working,  the  silicate  is 
formed  int"  porous  >»ri<-k~  which  are  brought 
temperature  in  a  suitable  vessel,  whilst  a  current  of  steam 
is  blown  in.  The  resulting  mass  is  treated  with  water  and 
the  solution  treated  as  above. — 11.  A. 


Improvements  in  the  Preparation  <;/'  Aluminium  Fluoride 

ami    Double    Fluorides,    and  in    tht    Manufacture    of 

Aluminium  from    Fluorides.    T.    S.    Lindsay,    London. 

tober  23,  1890.     6d. 

Tin.  object  of  this  invention  is  the  preparation  of  a  double 

fluoride  of  aluminium  and  alkali  (or  alkaline  earth),  which 

presents  advantages  for  the  production  of  aluminium,  owing 

in  the  large  proporti f  aluminium  fluoride  contained  in 

rhree  alternate  methods  are  given  for  the  pre- 
parations.    Alumina  oi  its  hydrate  is  dissolved  in   hydro- 
acid,  treated  with  2   mols.  of  an  alkali  (hydrate  or 
carbonate)  or  the   equivalent    of    an    alkaline   earth,  and 
ntly  boiled  for  precipitating  the  new  double  fluoride; 

or  the  alkali  may  be  substituted  bj   an  alkali ir  alkaline 

earth   chloride;    lastly,   any    of    the    above    mixtures    of 
alumina  with  an  alkali,  alkaline  earth,  <>r  chloride,  may   be 

dissolved  in  bydrofl tn  ated  as  b 

\n\  of  the  new  double  fluorides  may  be  directly  treated 
with  sodium  In  the  usual  way  for  the  production  of  alumi- 
nium. When  ammonium  doti  employed  ii  is 
|.re\  iously  heated  in  order  to  .lri\ .  off  its  ammonium  fluoride 
which  ed  foi  future  use,  the  pure  aluminium 
fluoride  remaining  behind  being  then  n  due  d  with  metallic 
Bodium. 

The  proportion  of  sodium  used  should  be  such,  that  the 
stag  produced  should  have  the  composition  ol  a  potassium 
•  >r  sodium  i  ryolite.  This  slag  may  be  treated  with  sulphuric 
acid  for  the  production  ol  hydroflnorie  acid,  and  the 
sulphuric  acid  can  !»■  used  in  Buch  proportions  that  the 
product  of  the  reaction,  after  washing  out  the 
sulphate,  ^ttouhl  he  an  aluminium  double  fluoride,  which 
returns  in  the  | less.  -  II.  A. 


sulphides  on   the  bed  ami  Using  of  the  furnace,  rnor. 
when  the  temperature  rises  ton  high,  which  i-  apt  to  happen 
especially  near  the  fireplace.    To  prevent  overheating,  the 
bridge  of  the  improved  furnace   is  elevated  to  about  2  ft, 
above  the  bed,  ami  is  provided  with  a  horizontal  air  shaft 

for  the  cooling  of  the  same  :  the  n.ck  tapers  from  the  tirc- 
towards  the  hearth,  by  which  mean-  the  flame  is 
directed  on  the  charge;  Anally  the  bed  near  the  bridge  is 
inclined  to  prevent  contact  of  the  alkaline  Bulpbide  and  the 
bridge.  Tlie  walls  of  the  heating  chamber  are  faced  with 
ricks,  tiles,  or  slahs,  which  can   he  easily  removed  and 

replaced. 
Three  sheets  of  drawings  accompany  the  specification. 

— 11.  A. 

Improvements   in   Process  ami  Apparatus  for  Procuring 
Cyanogenand  its  Compounds  from  Gases.     II-  II.  Leigh, 
London.     From  .1.  Eisner,  Paris,  France,  ami  li.  I 
Mainz,  Germany.     Eng.  Pat.  8293,  May  14,  1891.     Gd. 

The  waste  eases  from  blast  furnace-.  ..r  the  ease-  from 
other  processes  involving  the  dry  distillation  of  coal,  contain 
ammonia  an. I  cyanogen  compounds,  the  recovery  of  which 
ha-  -i.  far  not  been  successful.  It  is  proposed  to  scrub  the 
gasi  -  in  question  with  a  solution  of  sulphate  or  oxalati 

ilkali  (or  magnesia  or  alumina),  holding  iron  sulphide 
(or  another  metallic  sulphide)  and  lime  in  suspension.  A 
w.ak  -..liin. .ii  ..!  Bodium  ferroevanide  is  thus  obtained, 
whilst  the  lime  is  converted  into  calcium  sulphate  and 
sulphide,  which  in  settling,  carry  down  the  "  brown  bodies'' 
and  other  impurities  of  th.  -.''union.  In  order  to  enrich  or 
concentrate  the  solution,  one  part  of  it  i-  acidified  and 
cipitated  with  a  soluble  iron  salt;  the  neutral  or  basic 
Paris-blue  bo  formed  is  dissolved  in  the  remaining  part  of  tin- 
solution,  whereby  it  is  not  onlj  enriched,  hut  gives  rise  to 
nation  of  iron  -ulphide  which  can  he  used  over  again. 
The   operation    i-    n  lution    of    sodium 

anide  is  of  the  desired  concentration. — II.  A. 


Improvemt  nts  in  the  Employmt  n> <</  Sulphur*  li*  tl  Hydrogen 
in  the  Manufacture  of  Alkali  and  Certain  Bye-Pro- 
ducts.     .1.    Simpson,    Liver] I.       Eng.    Pat.    17,765, 

Novembei  5,  1 1 
Tin   object  of  this  invention  is  the  utilise!  manu- 

facture "f  alkali,  of  certain  form-  ol  neutral  or  acid  sodium 
sulphate,  such  as  cylinder  cake,  nine  cake,  waste  liquors 
from  the  w.-t  eoppi  i  process,  or  native  sulphate.  The  free 
acid  present  in  the  saturated  solution  of  these  Bubstances 
i-  first  of  all  neutralised  with  calcium  Bulphydrate,  Un- 
clear liquor  separated  from  the  precipitate  consisting  of 
gypsum  and  iron, and  treated  with  sufficient  calcium  Bulp- 
hydrate for  conveimon  into  sodium  Bulphydrate  and  gypsum. 

I  by  .an  \  ing  n  "ii  in  closed 
under  a  pi.  -  per  square  inch,  under  which 

condition-  calcium  sulphate  is  insoluble  in  the  liquid.  The 
clear  liquor  is  carbonated  In  Solvay  towers,  the  nitrogen 
which  i-  given  ..it  at  iir-t  allowed  to  escape,  and  the 
sulphuretted  hydrogen  i-  passed  in  milk  of  lime  for  the 
mm  Bulphydrate  (see  this  Journal,  1891, 
Ml  I     -II.   \ 


Improvements  in  Reverberatoi  I    EUcrshausen, 

II.  l.huin  ...    I  Bug.    Pat     17. si.".,    November    ... 

60*. 
Is    the  manufacture  ot   alkaline    -ulphide-   great   difficulties 

have  been  experienced  owing  to  the  corrosive  action  of  the 


Improvements  relating  t<>  the  Extraction  of  Carbonic 
Arid  from  Minerals,  and  in  Apparatus  therefor. 
A.  I..  II.  Snoop,  Mm. I.  ii.  Germany,  line.  Pat.  18,884, 
August  S,  1891.     6a. 

Tin    finely-ground  mineral  is  charged  in  the  annular  space 

formed  by  two  tubes  :  the  fire-gases  are  passed  in  the  shorter 

inner  tube,  from  whence  thej   are  conducted   by  means  of 

ound  the  outer  tube,  in  such  a  manner  that  the  layer 

Of   mineral  i-  healed    from  both  side-.      I   nder  the  influence 

•  it  heat  the  particle-  of  carbonate  lose  their  power  of  adhe- 
sion, an.!    on    n  valve    or   door    fixed  to    the    bottom    of  the 

apparatus  being  opened  flows  out   like  dry -and,  whilst  the 
insufficiently  heated  particles  remain  between  the  tubes. 

— H.   \. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

PATENTS. 

Improvements  in  tin-  Treatment  of  Minerals  used  in  the 
Manufacture  of  Glass,  <  'hina,  Earthenware,  and  similar 
Goods,  (l.  1..  Schultz,  London.  Eng.  Pat.  16,629, 
I  I  tober  ■-'".  1890.     id. 

Ini    object   of    the    patent.  remove   irom   from  the 

raw  materials  used  in  the  manufacture  of  glass,  china,  and 
earthenware,  by  treatment  with  an  acid,  preferably  hydro 

chloric   a.  i.l.  i. .[lowed   h_\    washing  and  the   additi i    a 

small  quantity  of  alkali  to  remove  the  remaining  traces. 

li      process  "has  special  rcfereuce  to  a  material    called 
granulite,  Meldon   stone,  found    in  th.-  neighbourhood  of 
Okehampton,  Devon,  and  elsewhere,  but  ha-  reference  also 
t..  the  treatment  of   other  -tone,  such  as  Cornwall   -: 
clays,  and  sand.'' — II.  II. 
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Improvements  in  Machinery  fur  making  Fireclay  Retorts, 
Slabs,  Sanitary  Pipes,  and  other  like  Articles.  T.  C. 
Fawcett,  Leeds.  Eng.  Pat.  16,808,  October  22, 
1890.     8d. 

The  process  patented  has  reference  to  vertical  hydraulic 
presses  for  making  fireclay  goods,  water  pipes,  and  the 
like,  in  which  the  upward  stroke  of  the  piston  of  the  ram, 
(which  is  so  arranged  that  the  quantity  of  water  used  in 
the  upstroke  is  small  compared  with  that  needed  for  the 
down  stroke),  forces  the  water  that  has  been  used  for  the 
down  stroke  back  into  an  auxiliary  overhead  tank,  which  is 
used  to  supply  water  to  send  the  ram  the  greater  part  of 
the  way  on  its  downstroke  without  having  recourse  to  the 
high  pressure  supply  from  the  accumulator  or  pumps. 
The  downstroke  of  the  ram  is  then  completed  by  water 
from  a  high  pressure  supply  in  the  ordinary  way.  When 
used  to  press  bricks  or  slabs  the  upper  end  of  the  vertical 
hydraulic  cylinder  is  provided  with  a  second  piston 
actuating  a  cross-head  connected  by  long  vertical  bolts  to 
a  second  cross-head  below  the  hydraulic  cylinder,  which 
brings  pressure  to  bear  on  the  moulding  die,  and  thus 
presses  the  brick  at  the  bottom  at  the  same  time  that  it  is 
being  pressed  by  the  ram  proper  on  the  top. — 13.  B. 


Improved  Means  of  Manufacturing  Class  Vessels  and 
Adapting  the  same  for  the  Storage  and  Conveyance 
of  Compressed  Gases,  and  fir  similar  purposes. 
1).  Rylands,  Stairfoot.  Eng.  I'at.  17,117,  October  27, 
1890.      »d. 

The  object  of  the  patentee  is  the  manufacture  of  glass 
vessels  for  use  in  bottling  compressed  carbonic  acid  gas, 
oxygen,  &c,  and  for  allowing  the  easy  withdrawal  of 
the  contents  when  required,  and  for  providing  the  vessels 
with  a  suitable  protecting  cover.  The  method  of  manu- 
facture consists  essentially  in  pouring  the  "metal"  into 
a  mould  and  making  it  into  the  form  of  a  tvibe  by  means 
of  a  pressing  plunger,  the  exterior  mould  and  the  pressing 
plunger  being  afterwards  withdrawn  and  the  tube  made  to 
assume  its  final  shape  by  blowing  until  it  fits  an  exterior 
mould,  the  closed  end  being  simultaneously  formed  by  the 
use  of  a  separate  mould  bottom  brought  into  place  before 
the-blowing  is  beguu. 

The  tube  is  formed  with  a  screw  thread,  iuternal  or 
external,  complete  or  interrupted,  as  may  be  desired,  by 
which  it  may  be  attached  by  a  cap  carrying  a  valve  or 
cock.  The  tube  is  protected  by  an  outer  case  of  wood  or 
similar  material  well  packed  with  sawdust  and  strengthened 
by  iron  bauds. — B.  B. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

As  pkaltum  and  Ozokerite  in  the  United  States.  E.W.  Parker. 
Eng.  and  Mining  J.  1891,  193—194. 

See  under  III.,  pages  910 — 912. 


Portland  Cement.    Dingl.  Polvt.  J.  281,  114— 116,  138—141, 
163—167. 

Cement  Testing, — The  rules  for  testing  cement  in  Austria 
are  practically  identical  with  those  employed  in  Germany. 
The  method  of  ascertaining  whether  a  cement  is  free  from 
any  tendency  to  blow  or  expand  in  air  consists  in  the 
employment  of  the  firing  test  in  conjunction  with  the  wet 
pat  test.  The  first  is  carried  out  as  follows : — The  cement 
is  gauged  with  water  to  the  normal  consistency  and  spread 
out  upon  two  glass  or  metal  plates  ;u  the  form  of  pats 
10  cm.  in  diameter,  and  1  cm.  thick.  In  order  to  avoid 
shrinkage  cracks,  the  pats  are  protected  from  draughts  and 
direct  sunlight,  preferably  by  being  kept  in  a  moist  chamber. 
After  24  hours  they  are  gradually  heated  in  an  air  oven 
to  a  temperature  of  120°  C,  for  two  or  three  hours,  until 
all  perceptible  water  vapour  has  been  driven  off.  Should 
radial  cracks  appear  at  the  edge  of  the  pat,  the  cement  is 
unfit  for  use  in  air ;  these  cracks  must  be  carefully  dis- 
tinguished from  mere  shrinkage  cracks  which  do  not  make 
their  appearance  at  the  edge.  The  cracking  of  cement  due 
to  the  presence  of  calcium  sulphate  is  not  detected  by  this 
test,  but  becomes  evident  from  the  result  of  the  wet  pat 
test ;  when  both  tests  are  satisfactory  the  cement  may  be 
considered  sound.  The  suitability  of  cement  for  use  under 
water  is  best  gauged  by  its  behaviour  under  the  wet  pat 
test  ;  the  same  precautions  to  avoid  the  formation  of 
shrinkage  cracks  as  are  necessary  in  the  firing  test  should 
be  taken.  The  pat,  after  being  allowed  to  set  for  24  hours, 
is  kept  in  water  for  27  days.  The  tests  for  fineness  and 
strength  in  tension  and  compression  call  for  no  special 
remark. 

A.  Foss  has  experimented  with  the  apparatus  devised 
by  J.  Ilolmblad  for  determining  the  percentage  of  lime  in 
mortar  at  the  actual  place  of  building.  The  process 
consists  essentially  in  titrating  a  measured  quantity  of 
mortar  with  hydrochloric  acid,  the  vessel  from  which  the 
latter  is  poured  being  graduated  so  that  one  division  equals 
one  per  cent,  of  calcium  hydrate  calculated  ou  the  dry 
mortar.  The  assumption  is  made  that  mortar  contains  on 
an  average  14  per  cent,  of  water.  Ordinary  good  mortar 
contains  8  to  10  per  cent,  of  calcium  hydrate. 

The  following  are  some  of  the  results  given  by  cements 
examined  for  the  Association  of  German  Cement  Makers 
by  Fresenius : 


Specific  Gravity. 

Loss  on 
Ignition. 

Magnesia. 

Strength  ;  Kilos,  per  Sq.  Cm. 

Residue  left  on 

Unignited. 

Ignited. 

Compression. 

Tension. 

5,000  Mesh. 

900  Sieve. 

Setting. 

3-011 

3'166 

3-371 

Per  Cent. 
1-16 

212-5 

1S-4 

27-0 

6-3 

Slow-setting. 

S'126 

3-185 

r606 

0-80 

212-5 

21-3 

27-5 

8-0 

Quick-setting. 

3-0S3 

3-118 

1*565 

1-05 

190-0 

20-9 

27-2 

6-0 

Slow-setting. 

3-130 

3-150 

1-15 

1-705 

170-0 

17-1 

28-7 

7-5 

Slow-setting. 

3- 055 

3-131 

2-05 

:;-m;i 

160-0 

17- 1 

20-5 

4-7 

Slow-setting. 

S103 

3-219 

1-10 

1-194 

210-0 

20- 1 

18"0 

3-5 

Quick-setting. 

3'076 

3-176 

2-77 

1-69 

202-5 

20-6 

20-5 

2-7 

Quick-setting. 

:ro72 

3-175 

2-45 

1"!)2 

220-0 

21-8 

23-2 

3-0 

Slow-setting. 

8144 

3-234 

1-43 

2-036 

182-5 

lS'l 

22-7 

3-5 

Quick-setting. 

-- 
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Dyckerhoff  points  out  thai  one  >>f  the  indications  of  the 

in  this  table  is  that  the  specific  gravity  of  the  cement 

before  ignition  it  on  an  average  somewhat  lower  than  thai  of 

the  samples  exami !  bj   Presenilis  in  188  I,  n  >•  sull  due  to 

I  thai  these  samples  were  bought  in  open  market  and 
had  absorbed  more  water  and  carbonic  anhydride  than  those 
previously  tested,  and  further  i<>  i h.-ir  being,  in  some  cases, 
at  least,  slightly  underburnt.  Mem  has  pointed  out  that  in 
the  determination  of  the  time  of  setting  of  the  cement,  the 
:  Sxi  d  percentage  of  water  gives  rise  to 
error*,  inasmuch  as  each  cement  should  be  gauged  with  the 
quantity  of  water  proper  to  it  ;  this  view  i-  endorsed  by 
Meyer,  Schiffner,  and  Bohmc,  who  further  insist  on  the 
large  personal  equation  'I"'-  to  the  operator  himself. 

Durand-Claye  has  found  that  the  shape  of  the  test  piece 
has  an  influence  on  the  result  of  compression  tests.  Thus 
7  cm.  cubes  Bhow  a  strength  of  7s  kilos,  per  sq.  cm. j 
prism-  of  the  same  section,  but  10  cm.  long,  givi  a  result  of 
58,  and  those  30  cm.  I  50  kilo-,  per  sq.  cm. 

Edrmenger's  high-pressure  test  (see  page  931)  is  said 
nol  only  to  be  suitabh  for  the  detection  ol  magnesian 
cements,  but  of  those  unsound  from  other  causes.  For 
example,  cements  containing  too  much  lime  or  impi 
mixed  cements  in  which  a  portion  of  the  lime  occurs  as 
isolated  granules  (many  English  cements  are  -aid  to  be  of 
this  cb  ins.     An  industrial 

application  of  the  high-pressure  method  has  been  suggested, 
namely,  for  rapidly  maturing  articles  composed  ol  ■ 

with  i li  inert  aggregate  such  as  sand  and  gravel;  for 

instance  a  mixture  such  as  i  part  of  cement  with  10  of 
sand  soon  attained  considerable  strength  when  exposed  to 
steam  at  m  or  l">  atmospheres;  test  pieces  of  1  pari  of 
cement  and  1 1  of  sand,  Uowi  d  to  sel  for 

two  days  and  then  exposed  to  steam  al  20  atmospheres  for 
24  hours  attained  a  strength  of  18 — 16  kilos,  per  sq.  cm., 
while  if  allowed  to  harden  in  the  ordinary  way  they  would 
nol  ha  1  1—5  kilns,  per  sq.  cm.  at  the  end  of 

one  month. 

( '<  ment, —  l  I  i    of  cooling 

Portland  cement  clinker  by  means  of  water  or  strain, 
lightens  the  subsequent  labour  of  grinding  by  caugmf) 
siaerable  previous  disintegration  \  ording  to  Etrdmenger 
the  operation  is  particularly  advantageous  in  the  case  of 
clinker  with  a  tendency  to  "  fall  "  as  it  plunged  under  water 
even  in  the  vet]  act  of  Tallin:.*  the  change  ■-  arrested  and 
ilts.  water  i-  preferable  to  i  team, 
a- it  ait- «if.  ertainty,     He  further  considers  thai 

this  treatment  diminishes  the  tendency  of  such  cements  to 
blow,  particles  ol  free  lime  l»iue.  thereby  slaked,  is  an 
example  of  the  use  of  a  stream  of  water  the  figures  in  the 
full. mine  table  may  be  quoted  : — 


B. 


C. 


D. 


Aft.  r  tun  days 

After  t 

ci  .... 

ltd- 


Per 

i  :. 

Per 

Per 
Sq.  Cm. 

Per 

Sq.  tin. 
D"0 

:•■ 

1i.ii 

ir.i 

s',1 

l.VIl 

17 '  1 

1S-7 

24  i 

K.'s 

S0"0 

3l'l 

Sample   A.  was  ccmenl   allowed  to  "fall";    It.  had  been 
subjected  t"  the  watci  It  en  down 

to  a  coarse  powdei  bj  I  ng  process  :  It.  a  sample 

of  sound  clinker  -imilath  disintegrated,     In  the  observer's 
opinion  the  i  tsed  by  quenching  are  analogous  to 

tl ccurring    in   the   granulation  of   blast-furna 

Journal,  i- 
tin  experiments  were  carried  out  on  cement  co 

at  Finuydcn,  soi I  the  results   being   as  follows;  The 

blocks  were   I  m.  in  length  and  0-2  m.  lickness 

itod),  and  aftei    n\  •    daj  -'   liai  tli  ning   in   the  air  had 
been  buried  in  a  sand  bill.     The    itrength  in  compression 
was  7     l"  times  the  strength  in  tension,  a  granite  hi 
made  into  concrete  with  n  mortar  consisting  of  thrt 


it  -.ml  ami  one  of  cement,  hail  a  strength  in  tension  of 
12  kilns,  per  Sq.  cm.;  clinker  concrete  gave  a  result  of 
10-'J  kilns,  per  sq.  em.,  while  a  result  of  '.'■  1 1  was  obtained 
when  sandstone  was  used. 

Schiffner  catalogues  the  deteriorating  influences  to  which 
Portland  cement  mortar  i-  subjected,  under  the  following 
heads  :  ( 1 )  the  hardening  may  he  hindered  by  the  character  ot 
the  sand  used  ;  or  (2)  by  the  action  nf  foreign  bodies  such  as 
acid  liquors  and  solutions  containing  tannic  acid  or  the 
soluble  substances  present  in  bricks,  or  the  -nil  itself  apoo 
the  cement  while  in  the  fresh  state.  (:;)  Improper  treat- 
ment of  the  cement  while  being  made  into  mortar,  Bueh  as 
working  it  after  setting  ha-  begun,  or  the  use  of  too  much 

or  ton  little  water  may  have  a  had  effect  upon  its  hardening. 

'I'lie  combination  of  cement  with  water  takes  place  part 
passu  with  its  hardening.  Feichtiuger  has  proved  this  by 
ili,'  following  set  of  figures  :  — 

Immediately  after  gauging 

After  t  hours 1'41 

An.  r  20  hours 2"28 

Lfter  :s  days 5MH 

After  7  days t'8S 

After  11  day- 7*90 

After  18  days 8'48 

I     I  r  -1  'lavs s".H 

After  24 days in-  Id 

After  28  days 10*62 

After 35  days 11  '31 

VI     r  |£  days ll'.'i.-, 

After  4:1  days 1 1 '."." 

After  G6  days 11*00 

A  fur  -a  da]  - ll"J8 

s.TntViiii '-  experiments  give  figures  corroborating  those 
of  Peichtinger.  The  combination  with  water  takes  plane 
somewhat  more  slowly  in  air  than  under  water.  A  further 
series  of  experiments  in  which  the  amount  of  water  provided 
fur  the  cement  was  purposely  inadequate,  showed  that 
under  severe  conditions  tin-   test    pieces  were  weaker  than 

where    ample    water    was    present,  and    that  they  absolutely 

disintegrated  in  some  cases.  A-  the  quantity  of  water 
absorbed  by  the  cement  while  setting  averages  10—18  per 
cent., it  is  plain  that  if  the  amount  nf  water  used  in  ganging 
(about  "7  per  cent.)  he  prevented  from  escaping  daring 
hardening,  more  than  sufficient  will  he  present  to  effect 
the  requisite  chemical  changes;  indeed,  even  with  a 
minimum  nt  7  percent,  retained  daring  hardening  a  product 
of  satisfactory  strength  resulted.  The  premature  drying 
of  the  cement  is  favoured  bj  it-  exposure  in  thin  layers, 
by  its  use  with  dry  bricks,  or  during  the  prevalence  nf  a 
keen  wind.  The  practical  deduction  that  all  precaution 
should  be  taken  t"  keep  cement  moist  during  the  early 
part  nf  it-  existence  is  obvious. 

Schoti  ha-  observed  in  the  case  nf  cements  which  dis- 
i  nt.  i_M-.it  i  whin  tested  dry,  that  an  early  sign  nf  mischief 
is  to  be  found  in  the  Formation  of  sundry  small  eminences 

Which   OCCUr   on    the    lower   Smooth    surface  of   the    pat:  a 

thin  crust    is  easily  detached   from  these   Boots  with  the 
P  lint  ol  a  knife  and  beneath  it  lies  a  lightish  grannie 
feeble  consistency.     Such  disintegrated  pat-  often  contain 
a-  much  a-  80  per  cent  of  calcium  carbonate. 

The  circumstance  thai  the  cracking  of  cement  in  air  is 
ted  b*  the  -aim  means  a-  the  blowing  thai  occurs  under 
water,  ha-  led  Tetmajer  tu  believe  that  the  difference  between 
the  two  phenomena  is  one  nol  nf  kind,  but  of  degree.  The 
same  experimenter  quotes  the  case  of  a  cement  which  when 
-tniiil  for  two  months  developed  the  propert*  nf  bursting 

the  easks  which  contained  it.  Two  -ample-  were  taken 
from  such  a  task,  one  near  the  outside,  the  other  from  the 
e. 'litre.     The  cement  on   the  outside  complied  with  all  the 

USUal    tests,   while    that    from    the    centre    failed    when    thus 

tested,  beginning  to  go  to  pieces  after  the  lapse  nt  -i\ 
months  and  eventually  becoming  completely  disintegrated. 
Vlii'i  exposure  to  the  air  for  IS  month-  the  test  pat-  from 
the  centre  contained  I '  77  per  cent.  of  water  and  those  from 
the  outside  6'43  per  cent.  Either,  therefore,  'hey  had 
originally  absorbed   different   amounts  nf  water  in  spite  of 

..Ml.    or    tin'     -ample     which     contained      less 

wai.r  originally  absorbed  a-  much  as  the  other,  hut  suffered 
the  In--  ..I'  ii  portion  of  it  by  the  action  of  the  carbonic 
anhydride  from  thl 
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The  Expansion  of  Cement. — SchumaDn,  continuing  his 
earlier  researches,  has  shown  that  a  prism  10  cm.  lon«, 
composed  of  one  part  of  cement  and  three  of  normal  sand 
increases  in  length  on  an  average  0-0088  mm.  in  one  week 
and  0-002  mm.  in  the  next  three  weeks.  The  following 
results  were  obtained  with  various  cement  materials,  the 
test  pieces  being  kept  in  water  for  the  first  week  and  for 
the  remaining  three  weeks  in  air : — 


1 

Portland  cement  A. 

1  cement,  3  sand 

Mm. 
0-0400 

Portland  cement  B. 

l  cement,  3  sand 

0-0405 

Portland  cement  C. 

1  cement,  :s  sand 

o-oiio 

Portland  cement  I). 

1  cement,  3  sand 

0-0155 

Hydraulic  lime 

1  lime,  3  sand 

0-05-10 

Puzzuolana,  l 

1  cement,  3  sand 

0-1050 

Puzzuolana,  2 

cement,  3  sand 

O'llOO 

0-1330 

Further  discussion  has  occurred  concerning  the  failure  of 
the  cement  on  Stephans-dom  (this  Journal,  1889,  781). 
Schott  has  examined  two  samples  taken  therefrom,  one  of 
which  was  a  dense,  hard,  grey  mass,  the  other  yellowish- 
grey,  soft,  reticulated  with  cracks,  and  considerably  lami- 
nated. The  analyses  of  these  samples  showed  a  consider- 
able difference  in  respect  of  the  amount  of  carbonic 
anhydride  arid  water  that  they  contained,  the  grey  containing 
14-8  per  cent,  of  the  former  and  1 1  -  -4  per  cent,  of  the  latter, 
while  the  lighter  samples  gave  the  figures  24  •  5  per  cent, 
and  9-0  per  cent.  When  calculated  back  to  the  original 
cement,  the  composition  of  the  samples  showed  them  to  be 
of  identical  origin.  From  these  results  Schott  arrives  at  the 
following  hypothesis  : — Cements  used  30  years  ago  con- 
tained a  considerable  amount  of  underburnt  material.  When 
such  a  cement  is  brought  into  contact  with  a  considerable 
excess  of  water  the  heavily  burnt  part  sinks  to  the  bottom, 
while  the  lighter  floats,  and  thus  two  layers  of  different 
quality  are  formed.  This  is  borne  out  by  the  amount  of 
lime  combined  with  carbonic  anhydride  in  the  two  samples, 
18-8  per  cent,  out  of  a  total  quantity  of  42*8  per  cent,  being 
thus  united  in  the  hard  sample  (less  than  one-half  the  possible 
amount")  and  33-7  per  cent,  out  of  36-2  per  cent. in  the  soft 
yellowish  sample  (i.e.,  95"7  per  cent,  of  the  total  lime). 

According  to  Dyckerhoff,  all  cement,  even  well-burnt,  if 
used  neat  and  exposed  to  weather  influences,  is  apt  to  form 
shrinkage  cracks  which  permit  the  entrance  of  water  and 
carbonic  anhydride,  and  would  account  for  many  of  the 
phenomena  observed  in  the  case  of  Stenhans-dom. 

Miscellaneous  Observations. — Goslich  calls  attention  to 
the  fact  that  lead  pipes  and  zinc  channels  imbedded  in 
Portland  cement  are  considerably  attacked,  a  result  due  to 
the  alkalinity  of  the  cement,  in  Laube's  opinion.  Seger 
points  out  that  the  zinc  used  in  a  building  in  Berlin  for 
w-liich  stone  containing  sulphates  had  been  employed,  was 
corroded  where  it  came  in  contact  with  the  latter  (this 
Journal,  1890,  1037).  Lieveu  states  that  iron  imbedded  in 
cement  exfoliates,  a  result  which  he  attributes  to  the  presence 
of  sulphur  in  the  cement.  Delbriick,  on  the  contrary,  recom- 
mends the  preservation  of  steam  boilers  from  rust,  when 
they  are  set  in  damp  masonry,  by  the  interposition  of  a  layer 
of  cement. 

Some  facts  concerning  "  floating  cements  "  are  given  by 
Goslich.  Certain  cements  mix  with  difficulty  with  water,  and 
even  after  admixture  has  been  effected  the  mass  is  lumpy 
and  sets  badly.  This  condition  appears  to  he  due  to  the 
presence  of  a  small  quantity  of  oil.  "  Floating  cement  " 
cannot  be  produced  by  merely  triturating  cement  and  oil 
together  at  the  ordinary  temperature,  but  may  be  obtained 
hy  heating  cement  to  40° — 50°  C.  previous  to  the  addition  of 
the  oil.  That  the  explanation  is  correct  appears  probable 
from  the  fact  that  floating  cement  gives  off  an  empyreumatic 
smell  on  heating,  and  then  has  no  further  tendency  to  float. 
The  oil  causing  this  peculiar  behaviour  is  generally  derived 
from  the  lubrication  of   the  grinding  machinery,  but  not  J 


invariably  so.  Cement  taken  direct  from  the  stone-breaker 
and  ground  in  a  porcelain  mortar  has  been  known  to  float, 
the  oil  in  this  case  having  been  derived  from  the  fuel. 

llyckerhoff  has  made  a  series  of  experiments  bearing  on 
the  question  of  the  influence  of  magnesia  on  cement,  the 
results  of  which  have  been  already  given  briefly  (this 
Journal,  1890,  1037).  The  composition  of  the  mixtures 
used  is  shown  by  the  following  table  : — 


(1.) 


(2.) 


(S.) 


(1.)         (5.) 


Insoluble  residue  . 

FejOa+AUOa 

CaO I  02-50 


MgO 

Loss  on  ignition. 
Si02 

Specific  gravity.. 


0-7 

0-17 

il-T-1' 

10-71 

10-2.-, 

10-31 

02-50 

59-12 

55 "  11 

l'9:l 

6-23 

11-30 

0-8 

1-21 

l-ll 

21-16 

20-48 

19-42 

3-159 

:j-li',!> 

3-219  1 

l-ll 

9-37 
50-56 
17-80 

1-10 
18-31 

3-251 


1-41 

8-67 

17  -2S 

21-11 

1-50 

1S-71 

3-251 


The  mixtures  were  the  more  refractory  as  the  percentage 
of  magnesia  (and  indeed  the  total  basicity  of  the  mixture) 
increased.  The  specific  gravity  rose  in  a  corresponding 
manner.  The  attainment  by  the  samples  of  their  full 
strength  and  their  subsequent  retrogression  are  shown  by 
the  curves  of  the  following  table  : — 

29 II 


Curves  showing  Action  of  Magnesia  on  Cemen-t. 

As  will  be  seen,  the  sample  containing  1  ■  93  of  magnesia 
showed  a  regular  increase  iu  strength  ;  the  remaining  rive 
cements  retrograded  after  six  months.  The  retrogression 
was  retarded  but  not  prevented  by  heavy  burning.  The 
expansion  of  the  six  cements  is  showrn  in  the  following  table 
of  curves  (see  next  page). 

Taking  the  case  of  the  cement  with  only  6-23  per  cent,  of 
magnesia,  the  continued  increase  of  its  expansion  is  notable 
when  compared  with  normal  cement.  Although  this  expan- 
sion might  not  be  dangerous  when  the  cement  was  used  with 
a  large  amount  of  inert  aggregate,  yet  it  might  easily  be 
objectionable  in  "  fat  "  mixtures. 

Dutoit  has  made  experiments  on  the  influence  of  the  size 
of  grain  of  the  sand  on  the  hardening  of  cement.  It  appears 
that  the  use  of  coarse  sand  gives  a  stronger  product  for 
mixtures  of  1:4  and  1:5.  Further  experiments  confirmed 
the  well-known  fact  that  coarse  sharp  sand  gives  a  higher 
strength  than  small  rounded  sand.  Moreover,  the  permea- 
bility of  mortar  made  with  coarse  sand  is  lower  than  with 
tine ;  the  reason  for  this  is  that  the  quantity  of  water  used 
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iu  gauging  it  smaller,  and  also  that   the  cemenl 

about  five-sixths   oil   the  space  left  by  the  sand  instead  of 

mil}  two-thirds. 


divergence.    Tomei  also  oonunnnicated  some  r>.— . ilt-  which 
arc  recorded  iu  the  following  table : — 


(  i  i;\  i  -   snow  im.  Expansion   "i   Canon    at    Invlcknce 
..i    Magnesia. 

Journel  has  examined  the  behaviour  of  cemenl  gauged 
with  sail  water  al  low  temperatures  (compare  thi- .1 

He  obtained  smaller  tensile  strengths  than  when 
working  under  normal  conditions,  but  this  might  well  be 
the   low   temperature  rather   than   the   -alt   water 
hindering  the  hardening  "t  the  cement. 

iddition  of  soda  to  c nl  mortar  has  be<  .1  proposed 

In  Bernhofer  t"  aid  the  hardening  "l  cemenl  exposed  to 
frost,  but  lb'  musl  i"  received  with  some  teserve 

until  corroborated  by  further  experiment. — Ii.  li. 


1     motion  of  German  Cement  Makers. 
■  in I •  Vnnual  Meeting, 27th and 28th  February  ls'.M. 

'I'm    first   matter  of    importance   was  the   announcemenl 
the    limits    foi     Portland    cemenl     laid     down     by 
is,  sumeyi  tho  result  of  an  investigation 

undertal  on  "n  bcball  of  the  Association,  bad  been  definitely 
abandoned  as  valueless,  and  omitted   from  tho  Becl 
testing  the  work  about   to  be  issued  under  the 

auspices  of  the  Association. 

raprovi  I   thods   "I 

testing  was   received   and   discussed;  the   chicl    points  of 

I,  Investigational  to  the  imssibilitg  of substituting  Sieve* 
made  oj  Metal  Plate  with  circular  Holt  1  for  those  oj  H  • 
hitherto  ,j"  preparation  of  Normal  Sand. 

1  be  ■■■  ras  thai  the  -izc  of 

the    hole    resulting  from  the  crossing  of  wires,   as   in    an 

ordinan  sit  *e,  is  liable  to  van  on  account  of  the  d 

in. mi  of  the  Mir.-  in  11-  .  iii.ini-  avoided  bj  the 

adoption   "i  the   proposed  perforated    plate.     Experiment, 

however,  showed  thai  it  was  impossible  t"  construe!   sieves 

of  tin-  kind  which  gave  a  sand  identical  with  the  normal 

sand   prepared   bj   means  "t    tin-  standard  wire  sieves  at 

ugh   tli.'   -.ui'l   tlni-   differed,   test 

made  »itb  it  gave  results  m  al  with  those 

l    with    normal    sand.      A   certain   discrepai 

1   l.\  Dclbruck,  while   Dyckerhoff  found  almost  no 

but  in  all  cases   the  differences  were  not  large. 

The  latter  expcrimi  ntet  also  communicated  figures  obtained 
with  Frcienwalde  sand  and  Rhine  sand,  showing  bul   little 


Days. 

Streiui 

I'.'in. 

Kilo 

ill  im  Tension. 

nt  1  :  Sands. 

- 

ntl:  Sands. 

I'm. 

-  |.  I'm. 

Normal 
Band. 

- 

Plate  - 
Normal 

0-7. 

0-6. 

Band. 

0'7.         "'I'.. 

A. 
B. 

;  7 

i: 

urn 
21-8 
i:n 
Wl 

18-0 

111 
1.-,  ■:, 

18'  1 
82'8 

1 1  8 

l.V'.l 

218-0 

lOa'ii         '..,'s 
17IH 

138-0 
206*0 

179-4 

Tho  chief  objection  to  the  new  form  of  Bieve  lies  in  the 

fad  thai  it   n  becomes  blocked,  and  i-  cleaned  with 

difficulty.  The  general  opinion  was  therefore  against  its 
adoption,  but  the  suggested  use  of  wire  sieves  with  64  and 
1 1 1  in. -In  -  per  sq.  cm.,  instead  of  those  with  60  and  120, 
nut  with  little  opposition,  no  important  alteration  in  the 
character  of  the  product  resulting  from  the  change. 

■_'.   The  Influence  of  the  presence  of  Magnesia  in  Cement. 

Tin  commission  appointed  to  examine  into  the  question 
consisted  of  Dyckerhoff,  Schott,  and  Arendt.  A  difference 
"t  opinion  as  to  the  way  in  which  the  work  of  the  com- 
mission was  i"  be  carried  on  arose,  and  the  conclusions 
arrived  al  are  accordioglj  recorded  separately.  Dyckerhoff, 
in  continuance  of  former  work  (this  Journal,  1890,  108!  ; 
also  page  929),  has  made  further  experiments  with  oement 
containing  1,  :t,  1,  .">,  f>,  and  8  per  cent,  of  magnesia,  which 
■  'I  thai  those  containing  -i  per  cent,  and  over  showed 
expansion  after  one  year,  increasing  with  the  proportion  of 
magnesia,  the  expansion  being  greater  in  the  time  included 
between  the  end  of  the  first  and  the  twelfth  month  than  in 
the  first  month,  a  result  precisely  the  reverse  of  thai  obtained 

with    normal  eemelit.      Even  With   as    little   a-  .'1  per  cent,  of 

magnesia,  the  strength  decreased  after  one  year.  The  retro 
grcssion  in  strength  and  the  tendency  t"  show  cracks  de- 
veloped very  slowly,  particularly  in  specimens  kept  in  air 
instead   of   water,      liven  in  the  latter  case  two  or  three 

years  often  elapsed    before  cracks    beca apparent.      In 

consequence  of  ilii-.  Dyckerhoff  rejected  the  conclusions  of 
Schotl  as  t"  the  reliabilit}  of  cements  containing 
based  on  observations  extending   over  only   four  months. 
He  also  dissented  from  Erdmcnger's  view  that  such  cements 
can  !"■  detected  bj  the  high  pressure  steam  process  of  the 

latter  1 npare  this  Journal,  1890,  511)  on  the  ground  that 

other  cements  containing  a  normal  percentage  of  magnesia 
similarly  disintegrate  01  decrease  in  strength,     fie  demo 
in    Vrendt's    Btatemenl    thai    certain    tests  carried   onl    bj 
Bauschingei   proved  thai  cements  containing  as  much  a- 
Tl.'i   per   cent,   of    magnesia   expand    no    more  than   do 

normal  cements,  because  of  the  expansion    of  I   tho 

cements  used  i^i  comparison  being  altogether  abnormal  in 
spite  "f  the  fact  thai  it  was  otherwise  normal. 

A;  'It"  thi-  conclusion,  considering  thai  the 

cemenl  in  question  (which  was  of  the  well-known  "  Stern  " 
brand)  should  be  included  in  the  comparison,  iu  which  case 
the  magnesia  cements  could  not  be  condemned  out  of 
band. 

Schotl  pointed  out  thai  the  raw  materials  used  by 
Dyckerhoff  had  bean  passed  through  r  sieve  with  onlj 
meshes  per  -<p  cm.,  whereas  the  commission  had  used  one 
with  1,600  meshes,  and  considered  the  failures  observed 
with  cements  made  with  the  former,  dun  to  the  com- 
parative coarseness  of  their  raw  mat. rial-  preventing 
sufficiently  intimate  admixture.     He  further  contended  that 

the  cem.  lit-  used  iu  the  law  eoillls  al  (  a.-s.  I,  ill.  failure  ut 
which  wa-  the    inline. liatc    cau-i     "I    the    n-uMictioli  of   the 

magnesia  question,  was   not   true  Portland  cemenl  al   all. 
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not  even  a  magnesian  Portland  cement.  It  was  made  from 
a  natural  deposit  of  mixed  chalk  and  clay,  similar  to  many 
other  cement  stones,  and  far  from  intimately  mixed,  pieces 
of  limestone  as  big  as  peas  being  scattered  throughout  the 
mass.  On  burning,  this  limestone  became  converted  into 
caustic  lime,  and  inevitably  caused  considerable  blowing. 
This  was  demonstrated  at  the  meeting  by  the  exhibition  of 
a  pie^e  of  the  material  containing  a  fragment  of  calc 
spar.  The  extreme  importance  of  the  proper  admixture  of 
the  raw  material  was  proved  by  experiments  made  on 
the  cement  stone  in  question,  which  had  been  (1)  burnt 
direct,  (2)  burnt  after  powdering  and  passing  through  a 
sieve  having  1,G00  meshes  per  sq.  cm.  When  tested  by 
llausehinger's  expansion  apparatus,  the  former  showed  an 
expansion  of  543  (expressed  in  j,^-  mm.),  while  the  latter 
gave  a  result  of  only  16,  the  time  in  both  cases  being  14 
days,— a  difference  amply  sufficient  to  account  for  the 
blowing  observed.  To  this  view  Dyckerhoff  objected,  on 
the  ground  that  expansion  caused  by  the  presence  of  free 
lime  would  show  itself  soon  after  the  cement  had  set, 
whereas  that  of  the  cement  at  the  law  courts  of  Cassel 
became  evident  after  a  longer  lapse  of  time. 

Meyer  called  attention  to  the  fact  that  the  composition  of 
cements  rich  in  magnesia  might  easily  exceed  the  limits  laid 

down  by  LeChatehcr  sequation,  .  ,,        ,,  ,,  =  .!,  and  in  con- 

J  ^  EslOj  +  Alj<  >:i 

sequence  such  cements  would  inevitably  blow.  He 
considered  that  the  analytical  difficulties  encountered  in 
the  determination  of  magnesia  in  cement  were  great,  and 
in  the  event  of  a  limit  being  fixed,  a  method  should  also 
be  prescribed.  That  some  such  difficulty  is  apparent  to 
German  chemists,  is  shown  by  a  communication  by  Priissing, 
who  sent  two  portions  of  a  well-mixed  sample  to  two 
Government  testing  stations,  with  the  result  that  the  per- 
centages of  magnesia  returned  differed  by  30  per  cent,  of 
tin'  amount  of  the  smaller  from  each  other.  The  net 
result  of  the  discussion  as  regards  any  proposed  alteration 
of  the  permissible  percentage  of  magnesia  was  negative, 
the  quantity  which  was  considered  harmless  being  taken  as 
3g  per  cent.,  but  no  definite  ruling  that  amounts  in  expess 
of  this  were  injurious  being  made. 

3.  Rapid  Methods  fni-  ascertaining  the  Soundness  of 
Cement. 

Schumann  stated  that  he  considered  the  rules  already  in 
use  sufficed  to  discriminate  between  sound  and  unsound 
cements  (the  crucial  test  adopted  by  the  Association  con- 
sists in  the  observation  of  the  behaviour  of  a  pat  kept  in 
water  for  28  days).  Rapid  tests  depending  on  the  exposure 
of  the  cement  to  a  temperature  higher  than  that  which  it 
would  have  to  encounter  in  practice,  sometimes  condemned 
a  sound  cement  (contrast  Le  Chatelier's  opinion  on  this 
point,  this  Journal,  1891,  255),  but  had  the  advantage  of 
detecting  free  lime.  On  the  other  hand,  inferior  cements, 
poor  in  lime,  might  pass  them  without  condemnation.  With 
Cegard  to  Erdmenger's  high-pressure  test  (subjecting  test 
pieces  to  the  action  of  steam  at  10 — 20  atmospheres),  it 
was  too  troublesome  ever  to  come  into  extended  use.  The 
method  of  exposing  the  cement  to  the  action  of  a  water- 
bath  at  an  elevated  temperature  had  the  objection  that 
small  fluctuations  in  the  temperature  caused  considerable 
variations  in  the  results,  and  moreover  the  right  tem- 
perature and  time  of  exposure  were  at  present  undeter- 
mined (this  Journal,  1891,  255).  He  considered  that 
though  tests  of  this  kind  might  be  useful  for  manufacturers, 
yet  the  test  prescribed  in  the  rules  of  the  Association  (v.s.) 
was  the  only  one  which  would  prove  free  from  ambiguity 
for  the  consumer.  Schiffner  pointed  out  that  the  normal 
test  occasionally  failed,  inasmuch  as  pats  which  had 
remained  perfect  when  kept  under  water  for  28  days  were 
nevertheless  so  far  from  sound  that  they  went  to  pieces 
afterwards  when  exposed  to  air.  a  statement  corroborated 
by  Schott,  who  had  observed  a  similar  phenomenon.  The 
chemical  composition  of  cement  showing  this  property  had 
Unfortunately  not  been  determined.  According  to  Schott, 
the  occurrence  is  rare,  and  only  takes  place  with  cements 
that  are  quite  fresh ;  aeration  prevents  it. 

Heintzel,  Schumann,  Schott,  and  Dyckerhoff  called  atten- 
tion to  the  fact  that   pats  of  neat   cement   when  removed 


from  water  and  dried  rapidly  sometimes  showed  cracks 
from  mere  shrinkage  and  not  from  unsoundness ;  the 
tendency  of  Portland  cement  when  used  neat  on  the  large 
scale  and  freely  exposed  to  drying  influences,  to  develop 
cracks,  was  due  to  the  same  cause.  According  to  Dycker- 
hoff, this  tendency  is  more  marked  the  finer  the  cement  is 
ground,  and  the  more  water  it  therefore  takes  up  in  gauging. 
The  sense  of  the  meeting  on  the  matter  was  summed  up  by 
the  president,  Dr.  Delbriick,  as  follows  : — 

That  no  results  had  been  advanced  invalidating  the 
normal  test,  and  that  the  various  quick  tests  for  soundness 
that  had  been  proposed,  though  useful  to  the  maker  to 
check  the  process  of  manufacture,  were  not  suitable  for 
basing  the  decision  of  the  consumer  upon. 

4.  Erdmenger's  High-Pressure  Test. 

The  process  consists,  as  mentioned  above,  in  exposing 
test  pieces  of  a  mixture  of  sand  and  cement  to  a  steam 
pressure  of  10 — 20  atmospheres. 

With  some  samples,  a  high  tensile  strength  is  attained  in 
a  few  days  or  hours,  even  when  the  mixture  is  poor  in 
cement.  An  amount  of  magnesia  equal  to  1 1  per  cent,  in 
the  cement  itself  is  detectable  by  the  tendency  to  blow 
observed,  and  in  Erdmenger's  opinion,  5  per  cent,  is  as  high 
as  it  is  safe  to  go.  His  experience,  extending  over  12 
years,  lias  led  him  to  believe  that  the  presence  of  any  con- 
siderable amount  of  magnesia  can  always  be  detected  by 
this  test.  In  judging  a  cement  by  this  method  it  must  be 
remembered  that  the  blowing  of  a  cement  containing  much 
magnesia,  but  otherwise  sound,  is  not  apparent  in  mixtures 
poor  in  cement,  owing  to  the  greater  space  afforded  by  the 
inert  aggregate  for  the  expansion  of  individual  particles. 
The  destruction  of  a  cement  or  its  attainment  of  a  low 
tensile  strength  when  tried  by  the  high-pressure,  test,  may 
proceed  from  other  causes  than  the  presence  of  magnesia. 
The  following  are  some  results  obtained  by  the  test  : — 
(1.)  Cement    A. — Xeat  test    pieces   much   increased   in 

volume,    but   free    from    cracks    and    fairly    resistant  ; 

tensile     strength    of    sand   tests    9    kilos,    per   square 

centimetre. 
(2.)  Cement  li. — Xeat  test  pieces  much  swollen  and  very 

friable;  tensile   strength   of   sand    tests    11    kilos,   per 

square  ceiitiniere. 
(3.)  Cement  C. — Neat  test   pieces  strongly  swollen,  very 

friable   and   much   cracked ;    sand  tests   in    a   similar 

state. 

The  magnesia  in  these  samples  amounted  to  2,  4,  and 
7  per  cent,  respectively. 

In  the  course  of  the  discussion  upon  the  question  of  the 
quantity  of  magnesia  permissible  in  cement,  it  was  stated 
that  the  limit  adopted  officially  in  Russia  would  in  future  be 
3  per  cent.,  though  5  per  cent,  was  allowed  until  the  end  of 
the  present  year. 

5.    The  Monier  System  of  Building  Construction. 

Toniei  read  a  communication  dealing  with  the  above 
system  of  building.  It  had  its  origin  in  the  desire  of 
Monier,  a  Paris  gardener,  to  obtain  flower  tubs  stronger  than 
wood  and  less  weighty  than  artificial  stone.  He  therefore 
used  a  framework  of  iron  covered  with  cement  mortar. 
The  development  of  the  system  is  largely  due  to  G.  A. 
Wayss.  The  low  tensile  strength  of  cement  is  supplemented 
by  the  high  tensile  strength  of  the  iron.  The  method  as 
usually  carried  out  consists  iu  forming  a  framework  of  iron 
rods  5 — 25  mm.  in  diameter,  enclosing  it  in  a  wooden 
mould  of  appropriate  shape,  and  filling  in  the  interstices 
with  a  mortar  consisting  of  three  parts  of  sand  to  one  of 
cement.  The  iron  part  of  the  structure  is  only  held 
together  by  thin  wire,  the  adhesion  of  the  cement  to  the 
iron,  which,  according  to  Uauschinger,  amounts  to  as  much 
as  4o — 47  kilos,  per  square  centimetre,  sufficing  to  give 
strength  to  the  structure.  Bauschinger  also  finds  that  the 
difference  of  the  coefficient  of  expansion  of  the  cement  and 
the  iron  is  not  so  great  as  to  overtask  the  elasticity  of  the 
former.  The  material  is  suited  to  the  construction  of 
roofs,  cellars,  and  vaults,  especially  where  it  is  required 
that  the  building  shall  be  fireproof.  Its  excellence  in  this 
respect   has  been   proved  by  actual  experience.     A  list  of 
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important  buildings  in  which  it  has  been  employed  _  is 
given.  An  expenmental  bridge  of  10  m.  Bpan  having 
proved  successful,  others  ol  larger  size,  up  to  42  m.,  have 
1h  .11  constructed  with  a  similar  result,  li  ha~  been  also 
found  suitable  for  water  tabes  and  tank-.     A  tube  2  m.  in 

diameter  and   100  mm.  in  thick first    showing  cracks 

when  subjected  to  a  -train  of  12,900  kilos,  per  sq.  m. 
It   allowed  hot  little  wan  late  through  it  under  a 

head  of  7-5  m.  The  piece  of  work  which  is  at  once  the 
oldest  and  most  important  that  has  been  executed  on  the 
Monier  system  i-  a  water  course  in  Offenbach  1'Sm.in 
width  and  1,000mm.  in  length,  which  dates  from 
servoirs  and  gas-holder  pits  have  been 
made  bj  this  method  in  large  numbers. 

Dyckerhoff,  in  criticising  the  paper,  related  experiences 
tending  to  show  thai  it"  cracks  appeared  in  the  cement, 
md  air  would  obtain  access  to  the  iron,  resulting  in 
its  corrosion  and  ultimate  destruction,  and  considered  that 
the  use  of  the  Monier  system  should  be  confined  to 
structures  not  exposed  to  the  weather. — B.  It. 


Practii       O         ations  on  the  Preparation  of  Weather- 

Proof  (mil    Water-Tight    Coatings  for   Buildings,     T. 

K <>11.'  r      Abs.   Proc.   Inst.  Civil  Eng.  105,  1891,5,  and 

er*s   Annalen   t.  Gewerhe.  and  Bauwesen,   Aug.  IS, 

I,  79. 

,  in  conseqi ■    of  the  upsetting  of  a  vessel  con- 

taining  kitchen  salt,  a  workmen,  in  order  to  conceal  the 

effects  of   the  accident,  brushed  op  some  of  the  spill 

intci  l» i  —  whitewash  pail,  the  result  was  the  production  of 

a  wash  a-  hard  a-  ct  m. ut.  ami  which  coald  ool  !«■  removed 

ubbing.     The  author  considers  thai   this  is  due  to 

tlir    hj  ictio]    •■'    the  -alt,  which  absorbs  water 

and  permits  of  the  speedy  combination  of  tin-  lime  with 

acid  of  iia-  atmosphere.     A  trial  of  thi-  com- 

upoti  the  brick  wall  of  a  well-hole  or  shaft  for 

light,  in  which  case  it  was  applied  with  a  syringe  to  save 

■  ni.lv   well,  ami  after  tin-  lapsi    oi 

four  years   the  coating   was   a-  good   a-  ever.     The  use 

oi    ilin,    parts   ot    quicklime   to  on.-  of  common   sail    is 

recommended. 

On   thr   H f   paraffin  ami   water-glass,  the  latter  of 

which  ha-  latterl]  lost  all  credit   in  the  building  trade,  it 

i-  pointed  out  that  a  solution  of  melted   paraffin  in  three 

oal-tar  oil,  kepi   fluid  while  being  applied 

onts  ning  vessel  in  hot   water,  forms 

lenl  wash  i  for   buildings  very  much 

ii 

I  ■■'    thi     MicccRsful    employment    of    water-glass,   two 

c lit'  .  ntial,  thr  stucco   must    be  uniform  in 

bard  ami   verj    thin,  ami  tin-  solution  musl 

plastering  is  " green,"  for  in  that 

rdratc  at  once  decomposes  the  silicates. 

ut  time  musl  in'  allow.. I  for  the  combiuatii f  thr 

atmos]  .I  will,  ill,-  fri-i-  lime.     The  water- 

i I  a- follow-       10  parts  ol  sharp  drj  -ami, 

S  part  !     me,  2  parts  of  chalk  or  pulverised 

•  .ami  -...la  wat.  i  glass  of  :;  ;    l;.  are  taken.    The 

sand,  i  .Ik  are  tir-t  passed  dry  through  a  sieve, 

ami  tbi  thin  mixed   with  the  waiii  glass, 

wuh  twice  its  weight  ol  watet  into  the  consistency 

ot  mortar,  ami  used  a-  a  setting  coal  over  the  wall 

lo  hi-  protected      I  g,  in  the  course  of  a  'la\  ,,r 

tone,  and  may  then  be  repeatedly 

saturated    with   dilute   soda   water-glasi       Various    ..ih.'r 

d  solutions,  and  lor  varnishes 


PATENTS 

<"/"'  fnria  ion  i '■m,  ni  a  Com- 

■ml, a    i,,   Portland    Cement.    I 
Brunswick,  Germany,     Bng.   Pat.  14,898,  Septcmbci   19 

l./. 

rin  pi  in  adding  slaked  lime  to  Roman 

cement  or  hydraulic   lime  in  suoh  proportion  that  the  ratio 


of  the  total  lime  to  thai  of  the  total  silica,  alumina,  and 
ferric  oxide  is  about  1*7.  Granulated,  dried,  powdered, 
blast-furnace  Blag,  may  be  substituted  either  wholly  or 
partially  for  slaked  linn-.  Tin-  advantage  claimed  is  that  a 
materia]  similar  to  Portland  cement  may  be  produced  with 
small  expenditure  of  fuel,  seeing  that  it  i-  necessary  only 
to  bum  a  portion  of  tin-  ingredients,  namely  the  Boman 
m  or  hydraulic  lime,  ami  thai  moreover  at  a  lower 
temperature  than  is  needful  in  tin-  case  of  Portland  cement 

— B.  I!. 


Improvements  in  the  Manufacture  of  Fire-Proof  Plastic 
Material  for  Cement ;  also  applicable  to  Smelting  mid 
various  other  Useful  Purposes.  \'.  stone,  London. 
Eng.  I'at.  16,789,  October  21,  1890.  6d. 
Granite,  slate,  shale,  lava,  marble,  day,  or  analogous 
materials  are  mixed  with  a  "  flux  "  such  as  "  petroleum  spirit, 
petroleum,  or  vitriol,  or  oil-  of  an  inflammable  nature"  in 
the  proportions  of  l  cwt,  of  flux  to  I  ton  of  tin-  granite,  Sec, 
burnt  ami  ground,  preferably  hot.  About  18*5  per  cent,  of 
sodium  Biltcate  may  In-  added,  with  or  without  the  addition 
of  s  i"i"  cent,  of  lime.  Tin-  material  i-  shaped  by  nmulils 
while  fused,  or  in  a  plastic  state,  ami  may  lie  used  f.u  general 
Btructural  purposes.  "The  aforesaid  process  will  also  have 
tin-  effect  of  remoi  ing  any  metals  which  may  he  (band  in  the 
materials  each  as  iron,  gold,  lead,  copper,  zinc,  tin,  which 
can  he  run  into  moulds  or  dies,  it  being  injurious  to  eement." 
I  be  material  may  he  ornamented  by  glazing. —  H.  It. 


X.-METALLURGY. 

< hi  lit.  Compounds  of  Platinum  Carbonoxide.     F.  Myliufl 

ami  l\  l-.,ii-t,i.     Ber.  1891,  24,  -'421  —  •_M4:i. 

-     under  \\lll., pages  955 — 956. 


Experiments  in  Vesilverisation  hij   Means  "/  Zinc.     It. 

flossier  ami   Ii.  Edclmann.     Berg-und  Httttenmannische 

Zeit.  1891,  123— 125,  and   Eng.  ami  Mining  .1.  Mi]   16, 

1891,582.     (S.val-o  t i i is.  Journal,  1890,  1 180—1 184,  and 

1891,  550.) 

The  authors  found  that  upon  further  trials  with  Maxarron 

lead  in  larger  quantities,  the  method  employed  in  whioh  all 

tin-  zinc  wa-  stirred   into  tin-  red-hot  lead,  saturating  it  as 

I        ble,  gave  unsatisfactory  results,  in  spite  of  the 

aluminium-zinc.     The   high   temperature   ami   the 

I.,  cessarj  stirring,  even  if  only  briefly  kept  ap, caused  a  heavy 

oxidation  a-  before,  while  the    main   skimmings,  forming 

not  lees  than  15  per  cent,  of  the  total  weight  wire  entirely 

oxidised,  bo  thai  it  wa-  out  of  tho  question  to  melt  out  an 

aiio\  ;  on  an  average  the  silver  contents  did  not  exceed  i  per 

cent.     Thus   tin    result    -lmw.il   scarcely    any    advantage 

whatever  over  the  nsual  method  of  desilverisation. 

As  in  all  tho  experiments  Buccess  had  proved  to  depend 

■  mi',  of  all  oxidation  during  the  process,  tin  authors 

were  prompted  t"  repeat  tii>'  whole  series,  since  thej  bad 

ded  in  tin-  subsequent   work,  by  means  ol   improved 

in  at  measuring  apparatus,  in  controlling  the  temperatures 

with  greatet    i  mdin  dispensing  with  some  of  'he 

in.  .  ilin-  reducing  the  time  of  the  operation, 

111,  object  of  these  experiments  wa-,  a-  before,  to  avoid 
the  formation  of  any  zinc  scum  whatever,  in  the  ordinary 
meaning  of  tin-  word,  ami  to  segregate  a  zinc-silver  alloy 
which  should  contain  all  the  silver,  me  more  than  four 
put-  of  cine  for  I'M  r\  part  of  silver,  ami  ho  lit  for  i 
lytic  or  other  rational  method  of  treatment.  Sufficient 
inducement  to  continue  tin-  experiments  was,  however,  held 
forth  by  tin-  prospect,  alone,  of  conducting  the  desil 
tion  in  Bucfa  a  manner  a-  to  lessen  the  time,  sum-  /inc.  fuel 

ami  labour,  ami  obtain  directly  a  skimming  with  :i  p, 

ami  upward  of  biIvi  r,  besides  dispensing  with  liquation. 
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To  determine  the  temperatures  of  the  molten  lead  haths, 
the  authors  used  Dr.  Alefeld's  method,  whereby  tempera- 
tures of  even  more  than  500°  C.  can  be  measured  by  means 
of  a  quicksilver  thermometer  tilled  with  nitrogen.  This  is 
not  used  in  direct  contact  with  the  hath,  but  is  suspended 
in  a  sheet-iron  flask  which  is  immersed  up  to  a  marked 
line  in  the  lead  bath,  thus  allowing  the  air  to  circulate 
around  the  bulb.  The  Wiborgh  pyrometer,  which  is  placed 
directly  in  the  bath  and  is  particularly  adapted  for  measur- 
ing temperatures  obtaining  in  these  experiments,  invariably 
gives  higher  readings  than  the  quicksilver  thermometer 
just  described,  the  difference  increasing  with  the  rise  in 
temperature,  and  amounting  here  to  between  70°  and  1 1  ( >  C. 
This  pyrometer,  however,  can  he  dispensed  with  when 
a  scale  of  difference  has  once  for  all  been  provided,  the 
readings  of  the  nitrogen  thermometer  being  sufficiently 
accurate  up  to  about  500°  C.  This  substitution  has  the 
advantage  that  any  labourer  can  at  any  time  ascertain  the 
temperature.  For  these  experiments  the  following  scale 
was  used : 


Wiborgh's . . . 
Quicksilver.. 


o 

0 

o 

o 

0 

0 

330 

361) 

390 

120 

450 

480 

200 

285 

310 

334 

357 

379 

510 
400 


The  object  in  view  can,  as  proved  by  the  experiments,  be 
best  attained  if  the  necessary  zinc,  in  the  form  of  a  concen- 
trated solution  in  lead,  is  poured  red  hot  into  the  less  hot 
lead  bath  and  stirred  only  very  briefly  ;  or  still  better,  if 
this  zinc  solution  be  passed  from  below  into  the  argen- 
tiferous lead,  which  has  a  temperature  of  about  500  <  .; 
or  if  the  latter  be  poured  into  the  red-hot  zinc  solution  with 
no  stirring  whatever.  In  that  ease,  the  zinc  remaining 
dissolved  and  no  longer  able  to  separate  out  and  rise,  is 
uniformly  distributed  through  the  entire  lead  bath,  combines 
with  all  the  silver,  and  when  cooling  carries  this  with  it  to 
the  surface,  forming  skimmings  which  are  rich  in  silver, 
contain  very  small  quantities  of  oxides,  and  hence  can 
easily  be  liquated  and  smelted  out.  The  first  experiment, 
performed  on  a  small  scale,  following  this  plan,  was  made 
with  impure  lead  of  commerce  and  proved  a  complete 
success.  10  grms.  of  aluminium-zinc  were  melted  in  the 
bottom  of  a  small  iron  crucible,  and  when  it  became  red 
hot, "250  grms.  of  silver-lead  in  small  lumps  were  gradually 
thrown  in,  so  that  the  mass  constantly  remained  at  red  heat  ; 
afterwards  the  temperature  was  kept  unchanged  for  some 
time,  and  the  crucible  slightly  shaken  once  in  a  while,  but 
stirring  was  avoided  in  order  to  decrease  the  danger  of 
burning  the  zinc  ;  finally  the  mixture  was  added  to  750  grms. 
of  silver-lead,  melted  at  500°  C.  After  gradually  cooling 
and  removing  the  scum,  the  residual  lead  proved  free  from 
silver.  Thus,  Spanish  argentiferous  lead  containing  about 
1,500  grms.  per  ton  was  completely  dcsilverised  by  a  single 
addition  of  1  per  cent,  of  zinc,  with  no  stirring  and  almost 
entire  absence  of  oxidation. 

For  the  saturation  of  the  zinc  at  a  red  heat,  it  is  desirable 
to  use  the  lead  which,  in  the  previous  operation,  came  out 
of  the  bath  as  the  last  part  of  the  skimming,  as  that  lead 
taken  from  the  bath  when  the  latter  is  quite  cooled  is  least 
liable  to  be  oxidised,  and,  besides,  is  rich  in  zinc,  poor  in 
silver,  and  also  free  from  copper,  which  last,  if  present, 
promotes  the  oxidation  in  the  red  heat.  The  results  of  this 
experiment  were  as  follows  : — 

Grms. 
Silver. 

100  parts  of  lead  were  melted  with 150 

Added  1*6  parts  of  fresh  zinc. 

O'ti      „      zinc  from  last  skimmings  with 50 

1*6      „      zinc  with 200 

Skimmed  (1)     (V5  parts  of  zinc  with 150 

(2)    0-5  with 50 

Remained         0-B 

1'6  parts  of  zinc  with 200 

200  kilos,  of  pure  argentiferous  lead  worked  on  this  plan 
gave  first  skimmings  that  contained  1  per  cent,  silver  and 
were  not  at  all  oxidised,  so  that   they  could  be   very  well 


liquated,  and,  under  the  application  of  salt  slags,  melted  into 
a  silver-zinc  alloy  with  20  per  cent,  of  silver.  The  solution 
of  zinc  in  lead,  for  which  purpose  the  hot  skimmings  were 
used,  was  also  highly  successful. 

The  only  thing  remaining,  then,  was  to  try  the  method 
with  the  impure  silver-lead  of  commerce,  and  here,  too, 
the  result  with  quantities  of  200  kilos,  was  favourable  in 
contrast  to  the  previous  experiments  on  the  unimproved 
plan  ;  the  first  skimmings  were  relatively  rich  and  only  very 
slightly  oxidised,  and  the  lead  was  entirely  desilverised. 
Thus,  it  seems  scarcely  subject  to  doubt  that  this  method 
may  be  introduced  to  advantage  into  industrial  works.  It 
requires  no  essential  changes  in  the  usual  arrangements  in 
desilverising  works  ;  it  saves  in  time,  fuel,  labour,  and  zinc, 
gives  rise  to  fewer  by-products,  and  makes  it  possible  to 
regain  more  zinc  than  before. 


Coal    in    the  Lead    Blast    Furnace.     Arthur    S.    Dwight. 
Eng.  and  Wining  J.  1891,  1G2. 

It  may  be  interesting  to  note  the  results  of  an  experiment 
to  replace  coke  with  anthracite  in  a  lead  blast  furnace. 
The  credit  for  this  experiment  is  due  to  Alfred  Kopp, 
at  present  connected  with  the  Selby  Smelting  and  Lead 
( 'onipany,  of  San  Francisco. 

In  1887,  while  Kopp  was  in  charge  of  the  Tomichi 
Valley  Smelter,  at  Gunnison,  Colo.,  the  supply  of  Crested 
Butte  coke  got  very  low.  Some  selected  anthracite,  of 
about  goose  egg  size,  from  the  neighbouring  mines  of 
Crested  Butte,  was  on  hand  in  the  works,  and  as  coke 
was  very  dear,  he  decided  to  try  replacing  some  of  the 
coke  on  his  charges  with  this  anthracite.  It  is  important 
to  note  that  no  charcoal  was  used.  Ten  per  cent,  of  the 
coke  was  first  replaced  with  anthracite.  The  smelting 
capacity  of  the  furnace  was  slightly  reduced;  the  slag. 
however,  remained  clean,  i.e.,  it  carried  0'4  per  cent,  to 
0'8  per  cent.  lead  and  was  low  in  silver.  The  percentage 
of  anthracite  was  gradually  increased  until  60  per  cent 
of  the  original  charge  of  Crested  Butte  coke  had  been 
replaced  with  anthracite.  The  smelting  capacity  of  the 
furnace  diminished  as  the  proportion  of  anthracite  in- 
creased.  The  Elag  remained  about  the  same  in  lead  and 
silver,  likewise  the  matte,  the  latter  containing  about  8  per 
cent,  lead  and  4  per  cent,  copper. 

During  the  whole  of  the  experiment  the  speiss  was  of 
the  coarsely  crystalline  variety,  showing  that  plenty  of  iron 
was  reduced.  The  top  of  the  charges  remained  cool  and 
the  crucible  free.  The  tuyeres  seemed  to  darken  and  get 
somewhat  harder  as  the  percentage  of  anthracite  was 
increased.  There  was  about  7^  per  cent,  of  zinc  in  the 
charge  during  the  experiment,  but  it  seemed  that  less  zinc 
accretion  was  formed  on  the  walls  than  when  coke  alone 
was  used.  As  to  the  manner  of  feeding,  the  charges  of 
ore  and  fluxes  and  the  fuel  charges  were  distributed  in 
even  layers  over  the  whole  section  of  the  furnace. 

The  experiment  lasted  12  days,  and  at  length  when 
60  per  cent,  of  anthracite  was  used  the  capacity  of  the 
furnace  was  decreased  one-third. 

Under  the  conditions  prevailing  at  Gunnison,  particularly 
on  account  of  the  high  cost  of  labour,  the  experiment  w  a- 
not  a  commercial  success.  The  furnaces  employed  were 
water-jacket  furnaces  80  in.  x  37  in.  in  section  at  the 
tuyere  level,  and  9  ft.  from  tuyeres  to  feed  floor.  Had 
they  been  higher  it  is  very  likely  that  the  results  might 
have  been  better.  Another  condition  that  made  the 
furnaces  run  more  slowly  was  the  extreme  fineness  of 
the  charges,  which  became  more  and  more  effectively 
troublesome  as  the  coke  was  cut  down. 

In  both  of  the  experiments,  one  with  bituminous  coal 
and  one  with  anthracite,  there  are  several  advantages  that 
command  notice:  (1)  Cool  tops;  (2)  open  crucibles;  (3) 
good  reduction,  with  clean  slags  and  mattes  low  in  kail ; 
(4)  less  zinc  accretions. 

The  fact  that  Bopp  used  no  charcoal  and  worked 
with  a  very  low  furnace  and  a  charge  less  coarse  than  the 
average,  should  be  borne  hi, mind,  in  comparing  the  results 
of  the  (wo  experiments.. 
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ommoD  point-  "f  advantage  dei strated  in  both 

,.nt  importance  to  justify  wry  extended 
experiments  by  lead  smelters  with  the  useof  coal  in  their 
shaft  fnrn: 


The  Siemens  Furnace.      B.   Addie.     A  I  I  before 

the  City  Analyst!    -  Glasgow.     Engineering,  1891, 

52,  103—104. 

the  ordinary  open-heaith  Siemens  furnace, 
the  author  gives  analyses  of  the  silica  blocks,  bricks,  &c, 
used  for  it-  lining,  which  arc  appended  In-low  : — 


— 

Silic 

s. 

hoig 
Briclt  . 

Wlnl. 

i-.-hi 

| 

86*16 
1*86 

86*22 

1*64 

Iron  . . . 

1*86 

) 

1*88 

2*14 

100*00 

100*00 

The   furnace   bottom  is   put   in  by   placing  a   layei    oi 

ganister  and  fine  fireclay,  often  mixed  With  powdered  silica 

upon  a  layer  of  brick  resting  upon  the  top  of  the 

m  plates  which  form  the  lowest  p 

chambci  is   then  heated  up  until  this  is  dry 

and  the  true  botl pul   in,  consisting,  in  the 

■  if  the  white  sand   of  which  the  analysis  is  given  above, 

mixed  with  a  certain  pi  ol  red   sand,  which,  < - 

mining   rather  more  iron,  alumina,  and  magnesia,  is  less 
or)   than  the  white,  and  acts  asabinding  material. 

The  usual  pr ss  of  making   Siemens  steel  with  pig  iron, 

scrap,  and  iron  ore  is  described,  and  analyses  are  given  of 
ili.  producer-gas  a-  it  leaves  the  producer  and  at  the  bottom 
ami  top  of  the  regenerator.  I  point*  shown  by 
these  are  that  the  methane  lias  been  partly  decomposed  1>\ 
the  heal  t"  which  it  lia-  been  subjected,  andtheperci 
of  hydrogen  and  carbonic  aeid  have  been  slightly  increased  ; 
the  changes  arc  however,  so  small  thai  for  practical  pur- 
poses it  nia\  I- asidered  iliat   the  <>nl\  alteration  the  l.m* 

ha*  undergone  is  it*  rise  "I  temperature. 

1 1 bemical  chat  operation  arc 

thus  traced.      During  the  Brgl   process  the  pit: 

mm  ami  scrap  together,  ol    thi    -  ilicon  and  abo 

the   mangai  i  of  the   carbon  is  also 

oxidised,  while  the  remaindi  carbon  com- 

bines with  the  iron.    <  In  adding  the  ore,  t  h. ■  manganese  and 
Anally  the  rcsl  of  the  carbon  nndsilicon  are  oxidised.     The 
inco  ..i    the   bath    on   tit.-    addition   of   the  ore    is 
described  as  follows:     The  the  charge   Froths 

up,  ami  reddish  fumes,  due  to  the  oxidation  of  the  man- 
ganese, an  [riven  off.  The  frothing  recurs  on  adding 
mute  ore,  and   when  toe  charge  is   "coming  through  the 

boil "  the  nirfn f  the  molten   ma**  begius  to  i 

from  the  cooler  to  the  hotter  '  ad.  When  the  manganese  i* 
high,  a*  in  Scotch  pig,  longer  tunc  is  taken  ami  inure  ore 
n*eil  before  the  charge  h"il*  than  when  pig  poor  in  man- 
such  as  i*  made  from  Cumberland  «.re*.  i*  employed. 
Tin-  process  of  oxidation  previous  to  and  during  the  boil 
i In  i.ii. i. ■  takes  place  a*  i-il!" 

I.  Most  .it  tin-  mane  ,M.  -.  ,-  oxidised  in  the  stage  known 
a*  ■• .. inline  through  the  boil,"  and  all  of  it  i*  oxidised  before 
lioiiitic;  actually  takes  place. 

■_'.  Mosl  of  the  silicon  i*  oxidised,  forming  silicates. 

:i.  No  carbon  i*  oxidised  until  the  boil  i*  thoroughly 
begun. 

The  following  analyses  show  the  composition  oi  the  metal 
when  coming  through  the  boil  and  when  the  bod  is  com- 
pleted : — 


Per  Cent. 


Carlton 1*655 

Silicon '  0*196 

Sulphur i  0*023 

Phi  aphonia 0-OH 

Nil, 

difference) 


0-1M 

i 

0*024 

0*048 

Nil. 


After  the  completion  of  the  boil  a  sample  is  taken,  tested 

chemically  and  mechanically,  pig  iron  added  if  necessary  t" 

the  percentage  of  carbon,  and   finally  ferromangaoese 

to  deoxidise  the  metal  and  remove  sulphur.     The  effect  ..i 

slag  from  the  molten  steel 
and  neutralise  t"  some  i  xtenl  the  bad  effects  of  phosphoras. 
Silicon  is  also  sometimes  added,  in  the  form  of  silicon  pig, 
to  qniel  the  metal  in  the  la. He.  The  final  composition  ol 
tin-  typical  charge  quoted  would  be  a*  follow*: — 

Per  i 

Curium if  ITii 

Silicon 11-004 

Snlpbur 0 

Phosphorus 0*OW 

afantcanese 0 

89*408 

-  II.  li. 


Process  for  Utilising  Zinc-Blende  Fume.     Krause.     Berg, 

mi. I    iluttcnni.    Zeit.    1891,    24 G,    and     Abs,    True.    Inst. 

Civil  ting.  105,  1891,  56  -57. 
Tin    fume  from   zinc-blende  roasting  containing  sulphate 
of  zinc  ami  iron  have  not   until  lately  been  successfully 
recovered,  although  suggestions  and  experiments  have  not 
been  wanting. 

year*    ago    the    fume    frnm    smelting  works  on    the 

Rhine  was  leached  in  water  and  the  solution  treated  with 
lime,  the  zinc  being  thus  precipitated  a*  hydroxide.  Profit- 
oble  results,  however,  were  not  obtained  by  thi*  method, 
firstly,  because  the  precipitation  was  imperfect,  and 
secondly,  because  the  lime  was  very  destructive  to  the 
furnaces, 

A  in  «  process,  patented  bj  tl.  Kinase,  of  Cdthen,  bus 
red  better  results.  It  consists  in  leaching  the  fame 
in  wit.-r  and  precipitating  by  sodium  carbonate  or  similar 
agent,  producing  an  artificial  calamine  containing  45 
percent,  of  rinc.  Lot*  of  I. nun  kilo*,  arc  leached,  prefer- 
ably hot,  and  sodium  carbonate  is  added  in  excess,  The 
mixture  i*  filtered,  and  the  filtrate  contains,  besides  the 
rinc  and  iron  carbonates,  sodium  sulphate.  The  Glauber's 
.n  be  recovered  by  treatment  with  sulphuric  acid 
and  evaporation,  The  remainder  is  dried  at  the  ordinary 
temperature,  calcined,  and  Bmelted. 

i. kilos,   of   fume   containing    11   per  cent,  of   rino, 

l'    per   cent,   of    iron    (both   in   form   of    sulphate),   gave 
of  calamine,  containing  45 — 50  per  cent. 

Of  line   and  260  kiln*,  of  anhydrous  (ilailhcr's  salt. 

190  to  200  kiln*,  of  -<  >•  I  in  ii  i  carbonate  was  ased,  tl *i 

of  which  wa*  covered  bj  the  production  of  the  (Haulier's 
salt. 

\  modification  of  tin*  method  i*  t..  treat  the  I 
fame  with  barium  nitrate,  causing  the  formation  of  u  barium 
sulphate,  which  i*  marketable  a*  blanc  fixe.  The  calamine 
i*  formed  bj  sodium  carbonate,  potassium  carbonate,  or 
ammonium  carbonate.  The  filtrate  will  also  contain 
ammonium  nitrate,  which  can  be  recovered  by  evaporation. 
1,000  kilos,  of  fume,  containing  1 1  per  cent,  rinc  and  2  per 
cent  iron  treated  in  thi*  way  gave  200  -250  kilo*,  of 
calamine,  I7.'i  kiln*,  of  blanc  fixe,  whilst  350  kilo 
potassium  nitrate  (Chili  saltpetre),  350  kilo*,  i^  barium 
nitrate,  ami  200  kilos,  of  carbonate  of  sodn  were  consumed. 
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PATENTS. 

Improvements  in  the  Manufacture  of  Steel.    J.  F.  Hall, 
Sheffield.     Eng.  Pat,  14,658,  September  17,  1890.     id. 

An  electric  current  is  passed  through  molten  iron  or  steel, 
cither  during  or  after  casting,  in  order  to  "  induce  the  mole- 
cules to  arrange  themselves  in  such  a  manner  as  to  condense 
and  consolidate  the  metal."  The  current  may  be  passed  by- 
fixing  one  electrode  in  the  bottom  of  the  mould,  whilst  the 
other  is  held  in  the  stream  of  metal  issuing  from  the  ladle. 

— II.  K.  T. 


An  Improved  Powder  suitable  for  Cse  in  Coating  the 
Interior  of  Steel  and  other  Moulds.  1).  Stephens, 
Kidwelly.     Eng.  Pat.  16,549,  October  17,  1890.     4d. 

A  stridors  rock  known  as  "  Dinas  "  silica  stone  and  con- 
taining about  98  per  cent,  of  silica,  1  per  cent,  of  alumina, 
0-5  per  cent,  oxide  of  iron,  and  0-5  per  cent  of  lime,  is 
washed  and  calcined.  The  stone  is  then  ground  until  of  the 
consistency  of  wheat-flour,  contact  with  metal  being  avoided 
in  the  grinding.  Sometimes  0'5  per  cent,  of  aluminous  clay 
is  added.  The  above  powder  is  mixed  with  water  or  sour 
beer  and  used  as  a  lining  for  steel  or  other  moulds.  It  is 
preferably  toughened  by  coating  with  tar  and  tiring.  When 
used  for  green  mould  steel  coatings  the  paint  is  dusted  on 
the  mould  out  of  a  coarse  bag. — H.  K.  T. 


Improvements   in   Refining  ( 'opper.      J.   C.    Pull,    Erith. 
Eng.  Pat.  17,173,  October  27,  1890.     Sd. 

In  the  purification  of  copper  by  the  Bessemer  process  the 
heat  furnished  by  the  combustion  of  the  impurities  is  not 
sufficient  to  maintain  the  metal  at  a  suitably  high  tem- 
perature. In  order  to  secure  this  high  temperature  the 
patentee  introduces  an  oxidising  substance,  such  as  Chili 
saltpetre,  into  the  molten  metal.  This  is  effected  by 
providing  a  cavity  at  the  bottom  of  the  converter  in  which 
the  nitrate  is  placed,  and  which  communicates  by  per- 
forations with  the  body  of  the  condenser.  When  the 
molten  metal  is  poured  into  the  converter,  some  of  the 
metal  finds  its  way  through  the  perforations  into  the  cfcvity 
beneath,  and  the  heat  from  the  metal  decomposes  the 
nitrate  and  causes  a  stream  of  oxidising  gases  to  rise 
through  the  metal  in  the  converter.  Or  the  nitrate  in  a 
fused  state  may  be  forced  by  air  pressure  into  the  perforated 
cavity.  Or,  lastly,  an  ordinary  Bessemer  converter  may  be 
used,  the  nitrate,  in  a  powdered  state,  being  supplied  by  an 
automatic  feeding  arrangement  to  the  current  of  air.  The 
converter  is  lined  with  ganister,  or  a  mixture  of  sand  and 
clay,  and  the  metal  is  covered  with  a  suitable  silicious 
slag.— H.  K.  T. 


Improvements  in  the  Separation  of  Gold  from  Ores  or 
Materials  containing  it.  W.  I).  Pohm,  Acton.  Eng. 
Pat.  18,235,  November  12,  1890.     Sd. 

In  this  process  the  crushed  and  roasted  ore  is  mixed  with 
dry  bleaching-powder,  and  is  placed  in  a  vat  provided  with 
a  false  bottom.  Dilute  sulphuric  acid  is  then  continuously 
pumped  through  the  ore  until  the  gold  is  extracted.  It 
is  then  precipitated  in  the  usual  way.  Instead  of  the  above 
combination  of  bleaching-powder  and  acid,  a  solution  of 
bromine  (J  to  2  per  cent.)  in  water  may  be  circulated 
through  the  ore.  Or  the  latter  may  be  soaked  with  nitric 
acid  and  hydrochloric  acid  pumped  through  it.  A  com- 
bination of  leaching  vat,  force  pumps,  and  waste  chlorine 
absorber  is  described  in  the  specification. — H.  K.  T. 


Improvements  in  the  Manufacture  of  Iron  and  other  Metals, 
and  Apparatus  therefor.  .1.  V.  Johnson,  London.  From 
A.  Imbert  and  G.  Jullieu,  Lyons,  France.  Eng.  Pat. 
19,734,  December  3,  1890.     Sd. 

PowiiKRtn  iron  or  other  metallic  ore  mixed,  if  necessary, 
with  suitable  fluxes,  is  reduced  with  gaseous  fuel  in  a 
rectangular  furnace.     The  spongy  mass   is   then  allowed  to 


fall  into  a  mould,  fresh  ore  taking  its  place.  The  spongy 
metal  is  then  pressed  into  an  ingot  or  bloom.  These  blocks 
or  blooms  are  now  ready  for  treatment  in  a  Martin  furnace, 
or  for  other  manufacturing  process.  The  mode  of  produc- 
tion enables  purifying  agents  to  be  added  such  as  would 
be  required  in  a  subsequent  treatment  in  a  Martin  furnace, 
or  the  ingot  may  he  reheated  and  hammered  or  rolled.  A 
combination  of  furnace,  press,  &c.  is  described  in  the 
specification. — II.  K.  T. 


Improvements  in  Process  and  Apparatus  for  Procuring 
<  'yanogen  and  its  ( 'ompounds  from  dusts'.  H.  H.  Leigh. 
Loudon.  From  J.  Eisner,  Paris.  France,  and  It.  Gasch, 
Mainz,  Germany.     Eng.  Pat.  8293,  May  !  4,  1891.      6d. 

See  under  VII.,  page  926. 


An  Improved  Method  or  Process  for  the  Production  of 
Zinc  or  Spelter  from  Ores  or  Compounds  containing  the 
same.  C.  James,  Swansea.  Eng.  Pat.  11,563,  July  7, 
1891.     (Id. 

The  ore,  consisting  chiefly  of  sulphide,  is  partially  roasted 
or  is  mixed  with  roasted  ore  or  with  native  carbonate  or 
oxide  in  suitable  proportions,  anil  is  then  heated  in  a 
reverlieratory  furnace  in  a  reducing  atmosphere.  The 
mixture  _  of  zinc  vapour,  sulphur  dioxide,  products  of 
combustion,  &c.  is  led  into  a  separate  and  easily  accessible 
condensing  chamber  or  through  tubes  surrounded  with 
water  where  the  zinc  is  deposited. — II.  K.  T. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLUKGY. 

Production  of  Ozokerite  in  the  United  States.    E.W.  Parker. 
Eng.  and  Mining  J.  1891,  127. 

Asphaltum  and  Ozokerite  in  theUnited  States.    E.W.  Parker. 
Eng.  and  Mining  J.  is^\,  193 — 194 

See  under  III.,  pages  910 — 912. 


Researches  in  Electro-Chemistry.     F.  Exner.     Monatsh. 
Chem.  1891,  12,276—303. 

Thk  authors  made  experiments  on  the  differences  of 
potential  produced  at  a  contact  of  metals  with  various 
liquids.  The  method  used  was  a  modification  of  W.  Thom- 
son's dropping-electrode  method,  carried  out.  as  follows  :— 
The  dropping-electrode  is  connected  with  the  electrometer, 
and  from  it  mercury  drops  into  the  inside  of  a  cylinder 
which  is  saturated  with  the  liquid  under  investigation. 
The  best  material  for  such  cylinders  is  hard  gas-coke,  and 
the  small  correction  required  to  allow  for  production  of 
electricity  by  friction  is  determined  beforehand  by  a  blank 
experiment,  in  which  the  mercury  is  allowed  to  drop  into  a 
clean  cylinder  connected  to  earth. 

It  is  generally  allowed  that  the  differences  of  potential 
produced  by  the  contact  of  a  metal  with  a  liquid,  or  of 
one  liquid  with  another,  are  related  in  a  definite  way  to  the 
thermo-chemical  value  of  the  reaction  which  is  thereby 
produced.  Hut  the  exact  nature  of  this  relation  has  never 
been  definitely  ascertained,  even  in  the  cases  which  have 
already  been  investigated,  viz.,  batteries  in  action  and 
galvanic  polarisation.  There  are  many  discrepancies 
between  the  observed  values  and  those  calculated  from 
thermo-chemical  data.  The  cause  of  these  discrepancies 
has  never  been  satisfactorily  explained.  \V.  Thomson 
first  propounded  the  view  that  the  electrical  energy  pro- 
duced  by  any   chemical  reaction  i.-    exactly  equivalent   to 
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the  thermo-chemical  value  of  that  reaction.  More 
recently  belit  f  has  gained  ground  tli.it  it  can  only  represent 
a  portion  of  thi-  value,  inasmuch  a-  heal  cannot  be  com- 
plctely  converted  into  electrical  "r  mechanical  energy. 
Tlii-  portion  •  -  called  bj  Braun  the  useful  effect,  and  by 
Uelmholtz,  free  energy.  The  author  is  inclined  to  return 
to  Thomson's  original  theory  and  believes  that  the  newer 
%  iewa  have  no  real  basis  either  in  thi  orj  "i  experiment 

.:  a-  .  zperimenl  !  there  are  two  things  to 

termini  '1 ;  tl  J    eni  rgy,    which    i-    easily 

measured;  and   the  then  cal,  which  can  only  be 

red  when  tin-  chemical  reactions  which  come  into  play 
are  completely  known.     Th<  lattei   is  seldom  the  cast 
with  well-known   bs  :  and  il  is  notice- 

able that  the  largest  discri  in  cases  where  the 

i, aim,-  '.i    the    chemical    reaction    i-    doubtful.     This    is 

01  ■•  w bich  contain  Bilvei  ■ 
as  die  negative  pole,  forhere  there  an    unknown  quantities 
of  peroxides  formed,  and  the  negative  heat  of  combination 

of  these  cannot  be  allowed  for  in  tl alculation.     Indeed, 

th.re  are  eases  in  which  the  electrical  energy  exceeds  the 
thermo-chemical  i  and  these  would  appear  to  oiler  insuper- 
able difficulties  to  the  advocate-  of  the  "useful  effect" 
theory.  All  heat-  of  reaction  are  really  functions  of 
temperature,  and  hence  the  electrical  and  thermal  measure- 
ments should  be  made  under  similar  circumstances;  thai 
this  i-  not  an  unimportant  matter  i-  shown  by  the  large 
temperature  coefficients  of  many  galvanic  cells.     Itisalso 

to  he  remarked   that   in    till   cases  where   the    nature  of   the 

chemical  reaction  i-  thoroughly  understood,  thi 

mem  between  theory  and  calculation  ;  for  example,  in  the 

el.- hi-  investigated  electrically  as  weD  as  thermally  by 

.1    Thomsen,  in   the   combinations   between   bromine   and 

iodine  investigated  by  the  author,  and  also  in  the asure- 

ineiit-  of  galvanic  polarisation.     We  ought  also  to  consider 

that    tl ry    indicate-    the    advisability    of   returning    to 

Tboi n's  view,  and    regards    the    action    of    a   cell    as 

consisting   in    tin    (complete)    transformation    of    ell 

energy  inn.  beat,  rather  than  a-  a  (partial)  transfon 

of  chemical  energy,  primarily  into  heat,  and   secondly  into 

.1     energy.       The    latter     i-     the    usual    view,    hilt     the 

author's  experiments  <l<>  not  support  it.  According  to  his 
theory  of  galvanic  polarisation,  the  electro-motive  force 
produced  in  any  case  depends  upon  the  value  of  the  heat  of 
combination  of  the  separated  ion-.  This,  however,  must  he 
a  function  of  the  temperature  which  would  approach  t" 
■era  at  the  temperature  of  dissociation  of  the  substance ; 
d-o  the  electro-motive  force  of  polarisation  ought  to 
diminish  with  temperature,  and  should  become  zero  at  this 
particular  temperature.     Poincarrc  ha-  completely  verified 

■  nt  research,  in  which    he  ha-  -hewn  that  in  the 

I  fused  -ah-  polarisation  actually  diminishes  to  zero 
when  the  temperature  i-  raised  to  the  dissociation  point, 

—I).  I.. I 

(liniud'i    Thermo  Eleclrii     Stove.      K.    Hospitalicr.      I.e 

i  ivil,   19,    1891,  :in     16,    and    Ah-     P Inst. 

'  Kng.  105,  1891,  *:t     -i 

>"  under  II.,  pews*  926     927. 


/  //.,/,,./  High  Temperatum  on  //,,  Insulation  Resistance 
and  /nilu, in.  Capacity  oj  Vulcanised  India- liubber. 
H  slayer,  jun.  lie  I  :.  trii  il  Engineer,  New  Ifork, 
1891,    12,    169,   and    Ah-    Proe.  Inst.  Civil    Bus    105 

1801.  H'l  ' 


1891,  89. 
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Improvements  m  the  Manufactun         -  J,    b".  Hall 

Sheffield.     Bog.  Pat  14,698, September  IT,  (890,     l./. 

//m,.'.  i  \  .  pagi    I 


Improvements  i«  and  Apparatus  fur  the  Separation  if 
Gold  iiml  Silver  from  Ores  or  Materials  containing 
th,m.  \V.  I).  Bohm,  Acton,  Eng.  Pat  21,821,  Decem- 
ber 30,  1890.     s,/. 

A  - not  common  saltofsp.gr.  1  *  15  is  prepared,  to 

which  is  added  \  to  2(1  tier  cent,  of  barium  or  calcium 
acetate.  1  lo  ]li  per  cent,  of  oxalic  acid,  and  1  to  2  per  cent. 
of  potassium  cyanide.  The  powdered  ore.  either  roasted  or 
not,    i-  supported    on    a    porous   diaphragm    placed  in  a  vat, 

and  the  above  solution  is  pumped  through  it  until  the  gold 
and  silver  are  extracted.  The  solution  maj  he  assisted  by 
an  electric  current  passing  between  a  carbon  anode  placed 
beneath  the  diaphragm  and  a  copper  cathode  placed  in  the 
liquid  aboi  e  the  ore. 

The  dissolved  gold  and  Bilvei   an  d  by  passing 

the  liquid  through  shavings  of  an  alloy  of  zinc  with  some 
electro-positive  metal  such  a-  potassium  or  sodium  (~\  per 
cent.).     A  trace  of  cadmium  may  al-o  he  added. — II.  Is.  T. 


XII.-FATS.   OILS.   AND  SOAP 
MANUFACTURE. 

Sonu  Experiments  on  Petroleum  Solidification.     S.  liidcal. 
Si  ■  pagi  -  - 


Effect  of  Cooling  on  /In  Viscosity  of  Oils.     Bender.  Mitth. 

Konig.  techii.  Versuohs.  Berlin,  1891,  9,  loo— 1.'.',. 
Tin  experiments,  the  results  of  which  are  detailed  In  this 
paper,  were  undertaken  with  a  view  to  ascertaining  what  effect 
Hi.  .inline  of  mineral  oil-  has  on  their  viscosity  at  20  < '. 
Theoretically  a  considerable  effect  i-  conceivable,  inasmuch 
as  ai  lower  temperatures  a  separation  of  parafflnic  constituents 
may  occur  which  may  not  be  capable  of  satisfactory  detec- 
tion! in  dark-coloured  oil-  when  in  a  state  of  solution  al 
higher    temperatures,    but    may    ncvertt  t     the 

viscosity.     The  investigation  was  carried  out  a-  follows:  — 

A. — The  determinations  ol   viscosity  at  B0   C.were  made 

after  the  oils  had  Stood  for  several  day-  at    a  teniperallll  e  of 
—  2ii    ('.,  and  then — 

1.  After  standing  for  a  day   and  careful    warming    to 

■J,,      ('. 

2.  Aftei  heating  to  50   C,  and  slowly  coolin 

:t.  After  heating  to  100   ' !.,  and  slowlj  ■  B0   I !. 

//. —  For  control  purposes  the  experiments  tindei  .1.  were 
op.. mil  with  the  corresponding  -ample-  after  these  had 
been  onee  re  cooled  to  —  20    i 

The  determinations  wen'  made  in  Kngler's  apparatus,  and 
the  oils  examined  oonsisted  of  mineral  oils  and  mis' 
mineral  ihI  with  fat  mis. 

Tahl,-  are  given  which  show  that  after  cooling  the  degree 

isity  ha-  increased,  and  this  increase  in  more  marked 

in  the  case  of  thick  oils  than  in  that   of  thin  oils.     Of  the 

oils  heated  to  so  C.  and  mo  t '..  the  thick  ones  showed  a 

higher  -tat.-  of  fluidity,  whilst   the  condition  of  the  thin 

..il-  wa-  on  tittle  affected.     After  the  set 1  cooling  the 

differences  became  even  more  marked. — T.  I..  H. 
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XIII— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Researches  on  the  Formation  of  J' 'lament  Lakes. 
C.  0.  Weber. 

See  pages  896—902. 


Manganese  Oxalate  as  Drier.    Chem.   Trade  J.  Nov.  7, 
1891,284. 

(See  this  Journal,  1889,  12:i— 124.) 


The  Restoration  of  India-Rubber  Articles  tliat  have 
become  Brittle.  Beibl.  zu  den  Ann.  d.  Phys.  n.  Chem. 
14,  514. 

The  articles  are  placed  in  a  mixture  of  two  ['arts  of  water 
and  one  part  of  ammonia.  After  from  a  few  minutes  to 
half  an  hour  they  will  have  recovered  their  former  elasticity. 


The  Resin  of  Doona  Zeylanica  Thu:  E.  Valcuta. 
Monatsh  Chem.  1891,  12,  98—106. 
At  the  Colonial  International  Exhibition  of  1SS7  there  was 
exhibited  a  colourless  resin,  of  which  it  was  slated  that  its 
solution  in  turpentine  or  spirits  makes  an  excellent  and 
useful  varnish.  The  author  lias  proved  that  this  resin  is 
obtained  from  the  Doona  Zeylanica  Thw.,  a  tree  which 
grows  to  a  very  considerable  height  in  the  central  province 
of  Ceylon;  it  is  closely  related  to,  but  not  identical  with, 
the  gum  known  as  doona,  ami  also  with  the  chai-resin 
obtained  from  Shorea  rubifolia. 

Doona  resin  is  generally  yellowish  and  transparent,  but 
sometimes  translucent  owing  to  the  presence  of  small  air 
bubbles  and  globules  of  a  strongly  refractive  liquid  ;  it  has 
a  slight  pleasant  smell,  hut  no  taste.  Its  specific  gravity  is 
1  ■  1  liti-'  at  17'  .">  ,  the  error  due  to  the  presence  of  air  bubbles 
being  eliminated;  when  heated  it  softens  and  becomes 
Stickj,  then  melts  and  turns  brown,  and  finally  takes  fire 
and  burns  with  a  smoky  flame,  leaving  0*007  per  cent,  of 
ash,  which  consists  principally  of  calcium  carbonate,  alkalis, 
and  a  small  quantity  of  oxide  of  iron.  It  is  completely 
Soluble  in  toluene  and  xylene,  and  partially  soluble  in 
methyl  alcohol,  alcohol,  amyl  alcohol,  oil  of  turpentine,  and 
acetone,  yielding  lustrous  varnishes  of  varying  consistency  ; 
it  dissolves  in  cold  concentrated  sulphuric  acid,  giving  a 
granite-red  solution  which  turns  brown  after  some  time. 

liy  treating  doona  resin  successively  with  various  solvents 
it  can  be  resolved  into  an  acid  a-resin,  and  two  (£-  and  7-) 
indifferent  resins.  The  oresin  (about  G5  per  cent,  of  the 
original  substance)  can  be  obtained  by  digesting  finely- 
divided  doona  resin  with  90  per  cent,  alcohol  at  30° — 35°, 
aud  evaporating  the  filtered  solution ;  it  is  a  brittle,  yellow 
substance,  melts  at  115°,  and  gives  on  analysis  numbers 
which  agree  well  with  those  required  by  a  compound  of  the 
composition  C24H3902. 

The  /3-resin  (about  15  percent,  of  the  original  substance) 
is  obtained  when  the  portion  insoluble  in  90  per  cent, 
alcohol  is  extracted  with  ether,  and  the  extract  mixed  with 
alcohol.  It  softens  at  120°,  melts  at  150'— 160°,  and  seems 
to  have  the  composition  C;1H:I30 ;  it  gives  good  varnishes 
with  benzene,  toluene,  carbon  bisulphide,  &c. 

The  -/-resin  (about  20  per  cent,  of  the  original  substance) 
is  a  colourless,  transparent  substance,  which  seems  to  have 
the  composition  C31H490  ;  its  solutions  in  toluene  and  xylene 
give  on  evaporation,  a  very  solid,  colourless  layer  of  varnish 
which  is  highly  resistant  towards  acids  and  alkalis. — F.  S.  K. 


Effects  of  High  Temperatures  on  the  Insulation  Resistance 
and  Inductile   Capacity  of   Vulcanised  India-Rubber. 
W.  Maver,    jun.     The    Electrical    Engineer,   New   York, 
1891,  12,    159,  and   Abs.    Proc.    Inst.    Civil    Kng.    105 
1891,  89. 

Some  of  the  underground  street-ducts  in  the  city  of  New 
York,  owing  to  defective  pipes  of  a  steam  company,  are 
exposed  to  temperatures  ranging  as  high  as  200°  E.,  and 
it  was  found  that  in  such  localities  the  lead-cased  cables 
with  impregnated  fibrous  dielectric  rapidly  fell  in  insulation. 
Experiments  on  the  electrical  qualities  of  india-rubber  cores 
submerged  in  water  raised  to  boiling  point  showed  that  this 
material  was  better  adapted  for  such  high  temperatures. 
The  observations  obtained  on  three  samples  of  core  are 
plotted  in  a  diagram,  with  the  temperature  ami  resistance 
as  abscissa  and  ordinate,  and  show  that  at  212°  ]•'.  the 
resistance  was  12-4  megohms  per  statute  mile,  and  one- 
eleventh  of  the  value  at  150°  F.,  while  the  capacity  at  the 
former  temperature  was  2-4  times  that  of  100°  F..  the 
material  returning  also  to  its  original  values  on  re-cooling. 

As  in  general  only  a  small  portion  of  a  cable  would  he 
exposed  to  such  excessive  heat,  the  lowering  therefrom 
of  the  total  insulation  of  the  circuit  wouh1  he  comparatively 
slight. 

It  is  of  interest  to  note  that  these  cores  have  withstood 
such  temperatures  in  actual  use  on  high  potential  circuits 
for  more  than  a  year  without  deterioration. 


PATENTS. 


Improvements    in    the     Method    of  and    Apparatus    for 
Rendering    Textile  Fabrics   Waterproof  by  One  Treat- 
ment or    Process.     J.    Miller,    sen.,    and. I.'  Miller,  jun., 
Manningham.     Eng.  Pat.  9711,  June  23,  1890.     lid. 
This    invention   relates   to   a   machine  for  the  continuous 
manufacture  of  waterproofed  and   stiffened   textile  fabrics, 
using  ingredients  soluble  aud  insoluble   in  water.     A  series 
of  tanks  and  rollers  is  so  arranged  that  the  cloth  in  passing 
from   one    kind  of  liquid    to  the    other   is  freed    from  the 
former  by  nipping  rollers  and  dried,  if  necessary,  on  heated 
cylinder-. 

The  waterproofing  ingredients  soluble  in  water  are 
preferably  the  acetates  of  aluminium,  zinc  and  calcium 
along  witli  albumen,  mixed  in  certain  proportions  according 
to  conditions.  The  insoluble  ingredients  are  paraffin  wax, 
Japanese  wax,  aud  beeswax. — II.  S. 


Improvements  in  Rendering  Canvas  aud  other  Fabrics 
Rot-proof  J.  Williams,  London.  Eng.  Pat.  12,513, 
August  11,  1890.     4(f. 

The  fabric  is  first  soaked  in  any  suitable  salt  of  copper  aud 
then  passed  through  a  solution  of  any  "  convenient  sul- 
phocyanide,  such  as  sulphocyauide  of  ammonium  and 
sulphurous  acid,  or  a  bisulphite."  Other  reducing  agents 
may  also  be  employed.  After  sufficient  treatment  the  fabric 
is  passed  through  a  tank  of  running  waters  aud  dried.  By 
this  means  the  fabric  is  coated  or  "  its  surface  impregnated 
with  subsulpho-cyauide  of  copper,"  and  thereby  rendered 
rot-proof."— H.  S. 


Improvements  in  Colours  or  Pigments  for  Making  Imitation 
Metallic  and  Coloured  Enamels,  Paints,  and  Printing 
Inks.  W.  Davison,  London.  Eng.  Fat.  15,743,  October  4, 
1890.     id. 

The  inventor  uses  "oils,  pitch,  picric  acid,  nitrobenzole, 
aniline,  lutecienne  rosin,  gums,  shellacks.  varnish,  spirits, 
naphtha,  aud  other  cosine  analine  products,  by-product  of 
soaps,  tar,  ammonia,  and  turpentine "  mixed  in  suitable 
proportions  for  the  desired  purpose. — E.  G.  C. 
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Improvement!   m   the   Preparation   „l'  Colours  for  I>i*- 

tempering.     J.   Haake,  Dresden,  Germany.     Eng.    Pat. 

17,:ili"..  October  30,  1890.     ul. 

Tmk  inventor  prepare!  a  "binding  material"  by  boiling 

with  water  2  parts  of  rye-husks  and  one  of  potato  starch. 

One   part   of  this   size   i-   required   for  about   3  parte   of 

pigment.    The  size  has  the  tages:  it  does 

ild  weather  :  when  applied  to 

u*ll-   ii   i-  unaffected   by  damp  air;    it    is    not    liable   '" 

decompose;  the  colours  mixed  with  it   may  be  dried   and 

sold  in  that  condition,  merely  requiring  mixture  with  water 

t.i  render  them  tit  for  use. — I    B. 


/  "  Paper.      A.  A.  Haigh,  Manchester. 

Eng.  I'at.  i  inli.  r  21,  1890.      id. 

Tin-  inventor  employe  resin  ami  a  substance  possessing  the 
trade  name  "  almedina  "  i  known  also  a-  ••  potato-rubbei  "i. 
,i; — <>]v.->t  in  naphtha;  and  colouring  matters  may  be  added. 
Various  methods  of  applying  it  to  the  paper  may  1m-  adopted, 
lint  "  spreading  "  i-  preferred   — E.  G.  C. 


XIV.- 


-TANNING,  LEATHER.  GLUE,  AND 
SIZE. 

7%    Treatment  of   l->  ftker  for    Dyeing  and   Colouring 
Purpi  1   Shaw.    .1.  Sue.  Dyers  and  Colo 

November  I,  1891. 

See  under  VI.,  pages  910— 321. 


P  \  I  KN 'IS. 


Improved  Process  nod  Apparatus/or  Tanning  Hides  and 

Shin,.      I..     \.   <,mtli,    London.      Eng.    Pat.    18,385, 
November  l  i.  1890.     id. 

This  invention  relates  to  improvements  in  the  process  and 
apparatm  for  tanning  hides  with  or  without  the  aid  of 
electricity,  in  wbich  agitation  of  the  tan-liquor  add  hides  is 
employed.  In  apparatus  of  the  kind  referred  to,  il  often 
happi  ii  thai  the  whole  mass  of  tan-liquor  is  earned  round 
in  the  tail  pit  or  vat  with  the  hides  so  thai  both  the  liquoi 
ami  hides  rotate  together  in  the  same  direction,  the  practical 
ag  much  the  same  as  it  both  were  stationary  in  the 
pit  or  vat,  the  desired  effect  being  thus  more  or  less  hindered. 
To  effi  ct  the  agitation  of  the  tan-liquor  independent!)  ,  «t'  the 
motion  of  the  hides,  the  inventor  employs  paddles  or  Jtirrei  -. 
..r  causes  the  liquor  t"  circulate  by  means  of  a  pump  which 
draws  the  liquor  from  the  lower  pari  of  the  pil  and  n  turns 
it  t.i  the  upper,  in  similar  device.  For  drawings  and  par- 
the  apparatus  employed,  the  specification  must 
suited.     B.  II. 

.In  improvement  in   or  relating  to   the  Manufacture   or 

e,  the  Mine    being  also  applicable  to  the 

Mannfactun  i  eatment    of   Olue    <>r  of  Gelatin, 

B.  Cannon  and  W.  J.  Cannon,  Lincoln.    Eng.  I'at    10,896, 

June  -"-'.  1891.     Id. 

'I'm    object   of  tlii-   invention   is  to  obtain  a  product 
frniii  tie-  disagreeable  odoui  inherent  to  such  substance  as 

at   present   i 1  pel  -  idi  3  with  an   aromatic  or 

aromatic  and  antisepti lour.     To  effect  this,  the  material 

in. in  which  the  size,  (flue,  ..r  gelatin  is  prepared,  or  the  size, 
glue,  or  gelatin  itself  is  incorporated  with   a  suitable  pro- 

■  <>ti  of  ••  nitrn  .benzene  "  or  "  ether  suitable  .I lorising, 

aromatic,  or  antiseptic  substances,  such  a-  benzoin,  cam- 
phor,   myrrh,    olibanum,  ami    ether    » euealyptns, 

lavender,  mint,  rosemary,  bergs t,  cedar,  cloves,  pepper- 
mint, rose,  lemon,  ami  other  essential  "il-:  ..i  musk,  castor, 
oivet,  ambergris  ami  ether  animal  perfumes."  The  quantity 
<>f  any  such  substance  required  depends  en  tie-  result 
required.  Is  an  example,  one  pan  ..!  musk  would  suffice 
I'm  about  7,000  pan-  of  -t"  .     I'..  II. 


XV.-MANURES,  Etc. 

The  Treatment  of  Phylloxera  with  Carbon  Bisulphidi  mi, I 
l  aselin.      L'engrais   ami  (hem.  Trade  J.  November  7, 

1891,  283—284. 

N.i   nndrr  Will.  ('..  page  943. 


Memoranda  of  the  Origin,  Plan,  mid  Results  of  the  Field 
mid  './/ire  Experiments  conducted  "ii  tin-  Farm  mid  in 
the  Laboratory  of  Sir  J.  II.  Lowes,  nt  Rothamsted. 
June  1891. 

Experiments  mi  Permanent  Meadow  /.mid.  Thirty-sixth 
Season  (area  under  experiment  about  7  acres'). — The  land 
is  an  ohl  meadow,  and  no  seed  has  been  artificially  -own 
within  the  lasl  50  year-,  perhaps  not  since  grass  was  first 
laid  down.  Tlie  manuring  ha-  been,  with  some  exceptions, 
the  same  tor  each  plot  Mat  alter  year,  since  the  commence- 
ment of  il"'  experiments.  For  the  first  19  years  only  the 
first  crop  was  mown,  the  Becond  crop  being  generally  \',d 
nil  l.\  sheep.  The  highest  average  yield  over  the  14  year-. 
187(3 — 1889,  taking  both  crops,  was  over  86  cwt.  pi 
iind  this  was  obtained  with  an  application  of  potassium 
sulphate  (500  lb.),  sodium  sulphate  (1001b.),  magnesium 
sulphate  (loo  lh.),  superphosphate  (3j  cwt.),  sodium 
silicate  (4001b.),  and  ammonium  salts  (600  lb.  per  acre). 

The  plot  which  had  the  same  mineral    manure  (without    the 

,  and  sodium  nitrate  (550  lb.)  instead  of  the  ammo- 
nium -alt-.  \  ielded  65  CWL  per  acre  or  L'  cwt.  more  than  the 
plot  with  the  -aine  mineral-  and  100  lh.  of  ammonium  -alt-. 

The  average  results  with  ammonium  salts  alone  (4001b.), 

and  with  sodium  nitrate  alone  (275  lb.),  were  respectively 

29  cwt.  and  40  cwt.  per  acre.     With  regard  t"  tin    plots 

b    mineral  hut   no  nitrogenous  manure,  the  highest 

average  yield  (45  cwt.)  was  obtained  with   tin mplete 

mineral   manure  :  another    plot  which  had  all   the  minerals 

gave  41   cwt-,  whilst  the  ission  of  potash  brought  the 

yield  down  to  30  cwt.,  which  i-  not  miieh  higher  than  that 
ot  the  niiniaiiured  plot-  (26  and  29  cwt.).  With  regard  to 
the  amounts  obtained  in  1890,  the  yield  was  generally 
lowei  'han  the  average  over  the  preceding  1 1  years. 

Experiments  with  Barley.  Fortieth  Season  (area 
under  experiment  about  4*25  acres). — The  continuously 
iminaiiuied  plot  gave  an  average  amount  (for  the  88  years) 
of  nearly  17  bushels  ol  dressed  grain  per  acre,  and  hi 
bushels  in  1890.  w  here  there  was  an  application  of  mixed 
mineral  manure  (without  nitrogen)  the  average  yield  was 
22*5  bushels  and  the  yield  m  1890  nearly  is  bushels. 
Dividing  the  mixed  minerals  into  superphosphate  on  tin- 
one  hand,  ami  potassium,  -odium,  and  magnesium  sulphates 

on  the  other,  far    n I  .  ll.ei    i-  pi ■odueeil  hy  the    applioal 

Of   superphosphate   alone    than    by    the    ether    minerals  :   in 

fact,  the  average  yield  of  grain  and  the  yield  in  1890,  in  the 
plot  whieh  had  superphosphate  alone,  were  nearly  equal 
(21*76  and  li'.-7:>  bushels)  to  the  plot  treated  with  the 
complete  mineral  manure.  The  same  relative  effect  is 
shown  where  the  re-peetive  minerals  are  given  in  oonjnno- 
tion  with  nitrogenous  manure.  The  average  yields  with 
ammonium  salts  alone  (200  lb.)  and  sodium  nitrate  alone 
(275  lb.)  were  29*25  ami  32*75  bushels, the  produce  in 
1890  for  the  two  plots  being  20*3  and  29° 5  bushels.  The 
greatest  yield,  58  busheli  per  aore,  was  obtained  where 
1 1  tons  of  farmyard  manure  is  applied  yearly  (the  average 
yield  was  18*6  bushels).  The  next  highest  yield  (average 
46*25;  1 8'.io,  16*6  bushels),  was  from  the  plot  which  had 
the  mixed   minerals   (with   sodium   silicate)    and  -odium 

nitrate  ('J7."i  lh.)  ;    hut  nearly  the  -aine  amount  was  Obtained 

on  the  plot  which  had  superphosphate  (and  silicate)  and 

BOdium  nitrate  alone. 

Experiments  with  Wheat.  Forty-eighth  Season 
under  experiment  about  11  acres).  The  averagi  yi  Id  pel 
acre  of  dressed  grain  during  the  38  years  previous  to  1890, 
on  the  iinnianured  plot  was  13  bushels,  and  the  yield  ill 
1890,  19"  i  bushels.  The  plot  which  had  farmyard  manure 
(ii  tons)  gave  an  average  yield  of  34  beshels,  and  in  1890 
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50  bushels  per  acre.  The  next  highest  average  yield,  36  •  5 
bushels,  was  obtained  from  the  plot  manured  with  potassium 
sulphate  (200  lb.),  sodium  and  magnesium  sulphates  (each 
100  lb.),  superphosphate  (3*5  cwt.), and  ammonium  salts 
(600  lb.  per  acre).  The  plot  which  received  the  same 
minerals  and  400  lb.  of  ammonia  gave  an  average  yield  of  32  ■  8 
bushels, and  in  1890,  44-3  bushels;  whilst  the  plot  manured 
like  the  last,  but  on  which  the  ammonia  salts  were  sown  in 
the  autumn  instead  of  in  the  spring,  gave  an  average  yield  of 
30'5  bushels,  and  48  bushels  in  1890.  The  mixed  minerals 
alone  (without  nitrogen)  gave  an  average  yield  of  15  bushels, 
and  in  1890,  19' 3  bushels,  nearly  exactly  the  same  as  the 
yield  of  the  unmauured  plot.  The  high  yields  in  1890  were 
partly  due  to  the  season  and  partly  to  the  fact  that  the  half 
of  the  Held  from  which  the  results  were  obtained  was  thin 
sown  and  therefore  partially  fallow  the  year  before,  in  order 
to  clean  the  land. 

Experiments  on  M angel- Wurzel.  Sixteenth  Season 
(area  under  experiment,  about  8  acres'). — The  highest 
yield  of  roots  (36  tons  4  cwt.)  was  obtained  on  the  plot 
■which  received  farmyard  manure  (14  tons),  superphosphate 
(3 '5  cwt.),  and  a  cross  dressing  of  rape  cake  (2,000  1b.). 
The  plot  which  bad  the  same  manures  with  the  addition  of 
ammonium  salts  (400  lb.)  gave  only  30  tons  13  cwt.  Of 
the  plots  which  had  no  dung  or  rape  cake  the  highest 
amount  of  produce  (27  tons  1  cwt.  of  roots)  was  yielded  by 
the  plot  manured  with  superphosphate  (  3'5  cwt.),  potassium 
sulphate  (500  lb.),  sodium  chloride  (200  lb.),  magnesium 
sulphate  (200  lb.),  with  a  cross  dressing  of  sodium  nitrate 
(550  lb.).  Where  no  nitrogen  but  only  minerals  were  given 
the  yield  varied  from  5  tons  13  cwt.  to  7  tons  1  cwt.  ;  the 
yield  on  the  unmanured  plot  was  6  tons  5  cwt.  The 
importance  of  potash  is  shown  by  the  fact  that  when  super- 
phosphate was  applied  with  a  cross  dressing  of  nitrogenous 
mineral  or  organic  manure  (except  sodium  nitrate),  the 
yield  varied  from  over  10  tons  to  over  17 •  5  tons;  whilst 
superphosphate  and  potassium  sulphate  with  the  same  cross 
dressings  gave  yields  varying,  according  to  the  cross  dressing, 
from  over  1 9  ■  5  tons  to  nearly  3 1  tons.  The  plots  which  bad 
superphosphate  alone,  and  superphosphate  and  potassium 
sulphate,  and  were  cross-dressed  with  sodium  nitrate,  gave 
very  similar  results,  the  yields  of  roots  being  respectively 
21  tons  18  cwt.  and  21  tons  12  ewt.  The  average  result; 
for  these  plots  were  also  very  close.  The  produce  in  1890 
was  on  every  plot  greater  and  generally  much  greater  than 
tlie  average  produce  of  1S90  and  the  four  preceding  years. 

Experiments  on  Potatoes.  Sixteenth  Seasoti  (area 
under  experiment  2  acres'). — In  1890  the  produce  was  on 
each  of  the  plots  higher  than  the  average  of  the  live  years 
1886-90.  The  greatest  weight  of  tubers  was  obtained 
from  the  two  plots  which  received,  since  1883,  14  tons  of 
farmyard  manure,  the  yield  being  6  tons  15}  cwt.  and 
6  tous  17  cwt.  The  next  highest  yields  were  obtained  on 
the  plots  which  had  mixed  minerals  (this  Journal,  1890, 
871)  together  with  ammonium  salts  (400  lb.)  or  sodium 
nitrate  (550  lb.),  the  yield  on  these  two  plots  being  6  tons 
7-75  ewt.  and  6  tous  3 '75  ewt.  respectively.  With  the  same 
amounts  of  ammonia  or  nitrate,  but  without  the  minerals,  t  lie 
produce  was  only  about  2  tous  and  2  ■  5  tous,  whilst  with 
superphosphate  alone,  and  with  mixed  minerals  alone,  the 
yields  were  respectively  2  tons  12- 5  cwt.  and  3  tons  3  cwt. 

The  following  papers  have  been  published  since  June 
1890  (compare  this  Journal,  1890,  871)  :— 

Series  I. — Reports  of  Field  Experiments,  &c. 

42.  On  Nitrification.     Part  IV.  (('hem.  Soc.  J.  1891). 

84.  Results  of  Experiments  at  Rothamsted  on  the  Ques- 
tion of  the  Fixation  of  Free  Nitrogen.  (Agric.  Students 
Gazette,  X.S.  5?  1890-91.) 

85.  Observations  on  Rainfall,  Percolation,  and  Evapora- 
tion, at  Rothamsted ;  with  tabular  results  for  20  harvest 
years  (September  1  to  August  31),  1870-1  to  1889-90, 
inclusive.     (Proc.  Inst.  Civil  Eng.  105,  1891).— N.  H.  J.  M. 


Comparative  Influences  of  Ferrous  and  Calcium  Sulphates 
on  Nitrification  and  on  the  Conservation  of  Nitrogen. 
P.  Pichard.     Compt.  Rend.  1891, 112,  1455—1458. 

Experiments  were  made  with  soils  composed  of  (1)  pure 
sand;  (2),  sand  and  Jjj  part  of  clay;  (3),  sand  and 
calcium  carbonate  ;  and  (4),  sand,  clay,  and  calcium  car- 
bonate, these  soils  being  mixed  with  organic  nitrogen 
(cotton  oil-cake)  at  the  rate  of  1  grm.  per  kilo,  and  kept  of 
a  proper  degree  of  humidity  during  the  progress  of  the 
experiments. 

With  the  addition  of  -j-^Vii  Part  °t  ferrous  sulphate,  the 
production  of  nitric  nitrogen  during  a  period  of  seven 
mouths,  was  increased  in  the  case  of  soil  (1)  from  1-43 
(without  such  addition)  to  10-40  per  cent,  of  the  nitrogen 
added,  and  in  that  of  (2)  from  5'  10  to  15  92  per  cent.,  but 
was  reduced  in  the  case  of  (3)  from  5  "10  to  2  55,  and  in 
that  of  (4)  from  7'14to  6 '43  per  cent.  The  addition  of 
^j;  part  of  calcium  sulphate,  under  the  same  conditions, 
increased  the  formation  of  nitric  nitrogen  to  the  extents  of 
11-43  (1),  13-67  (2),  23-67  (3),  and  34-48  (4)  percent. 

As  regards  the  prevention  of  loss  of  nitrogen,  ferrous 
sulphate  was  found  highly  efficacious  with  soil  (1),  less 
so  with  (4),  and  indifferent  with  (2)  and  (3).  Compared 
in  this  respect  with  ferrous  sulphate,  calcium  sulphate  was 
superior  in  its  action  with  soils  (2)  and  (4),  little  different 
with  (3),  and  inferior  with  (1). 

From  the  results  obtained  it  would  seem  that,  as  a  manure, 
ferrous  sulphate  is  beneticial  with  soils  which  contain  an 
excess  of  silica  and  are  deficient  in  humidity,  clay,  calcium 
carbonate,  and  iron  oxide,  but  with  other  soils,  the  addition 
of  calcium  sulphate  is  more  advantageous. 

Ferrous  sulphate  is  useless,  if  not  indeed  injurious,  as  an 
addition  to  ferruginous  soils.  It  may,  however,  be  employed 
with  advantage  for  fixing  the  ammonia  of  manures  in  which 
the  formation  of  that  substance  takes  place  rapidly,  but  its 
antiseptic  properties  unfit  it  for  admixture  with  manures 
which  decompose  slowly. 

Chlorosis,  when  due  to  defective  nutrition  and  not  to 
meteorological  or  cryptogamic  influences,  is  combated  quite 
as  well  by  calcium  sulphate  as  by  ferrous  sulphate. — E.  13. 


PATENT. 


7Vic  Manufacture  of  Artificial  Manure  or  Manures  from 
the  Dross  or  Refuse  of  Esparto  and  other  Crosses, 
Straw,  Rags,  Wood,  and  other  Materials  used  in  the 
Manufacture  of  Paper.  E.  Pearman,  Hemel  Hempstead. 
Eng.  Pat.  14,587,  September  16,  1890.     4c/. 

This  invention  consists  in  mixing  together  the  dross  or 
refuse  of  esparto,  straw,  and  other  materials  used  in  paper- 
making,  with  sand,  charcoal,  soda,  nitric  acid,  sulphuric 
acid,  spirits  of  salts,  ammonia,  and  several  other  salts  "  in 
such  or  any  proportions  as  may  be  required." — E.  J.  11. 


XVI.-SUGAR,  STARCH,   GUM,  Etc. 

Xi/lose  from  Maize  (Jobs.     W.  E.  Stone  and  I).  Lotz. 
Ber.  1891,  24,  1657—1658. 
Xylose  can  be  obtained  by  extracting    maize   cobs  with 
boiling  2  per  cent,   soda,  precipitating  the  gum  from  the 
alkaline  solution  by  the  addition  of  alcohol,  and  then  hydro- 
lising  it  with  2  percent,  sulphuric  acid.     The  yield  is  small. 

— F.  S.  K. 
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I     \         Isomi  -called 

Paramucic  Acid.    E.  Fischer.    H<--r.   1891,  24,  2136— 

3143. 

1I»iiim.  with  quinolinc  or  pyridine  al  l » ■  <  —  l -"> " >   converts 

mono-  and  di-basic  acid*  of  the  sugar  group  into  optical 

isomerides,  which  .liflVr  from  the  original  acid  in  having 

irboxyl   attached   i"   the    neighbouring    asymmetric 

carbon  atom.     I  uder  Bimilai  treatment  mucic  acid  yields  a 

Dew  isomeride,  t"  which  the  name  allomucic  acid  1 

given)  but   owing    to   the    insolubility   of   mucic    acid    in 

quinolii  ind  closed   vessels  have  to  be 

used,  and  pyridine  is  found  to  be  the  more  convenient  base, 

the  chief  function  of  the  base  is  to  prevent  the  formation 

which     would     interfere    with    the    desired 

transformation. 

The  results  obtained  dispel  the  opinion  hitherto  enter- 
tained that  mucic  acid  i-  chacterised  by  yielding  no  lactone, 
•,n, I  moreovei  provide  a  valuable  Btep  towards  the  synthesis 
roup.     1 1.  A.  I.. 


PATEM  rs. 


Improvements  in  the  Product!  Sugar,     \.  Wi.hl 

and  A.  Kollrepp,   Berlin,  Germany.     Eng.   Pat.    17,557, 
November  I,  l*'."'.     6d. 

The  invention  relates  to  tin-  production  tasting 

from  inferior  raw   sugars;  the   i «ss   is   a 

ition   of    thai    previously   described   in    Eng.    Pat. 

i  irnal,  1890,  - 

I'bo  sugar  solution  is   made  of  a  concentration  of  about 

-:,    i:  ,  and  i-  inverted   with   very  dilute  acid  at   no    ('. 

To   determine  i  lit-  amount  ol  ssary,  a  portion  of 

tlif  raw  sugnr  i-  ignited,   and   the  amount  of  acid   which 

■  ii  v    in    neutralise    the   alkali    in    the   residue   is 

sufficient  in  invert  the  -uj:ar.     During  tin-  progress  of  the 

inversion   ail   or   air  and    Bteam   are   blown    through   the 

solution  ;  ilii-  treatment   expels   tin-  greater  portion  of  the 

volatile  acids.    The   inversion  i-  completed   in  about  one 

ind  verj  little  colour  i-  produced,     A.  I..  S. 


Improvement  I  H      hing  Sugar.     Ft.  F. 

Corclero,  Rubio,  Venezuela.     Eng.   Pat.  12,808,  July  28, 
1891.     >■/■ 

'I'm    sugar   in  be   washed   is   placed  in  a   conical-shaped 
vessel,  ami   "alcohol   of  about  38  "  poured  over  it.    The 
alcohol  which  issues  from  tin-  bottom  of  the  cone  is  i 
in  a  closed  receiver,  and  the  pi  washing  continued 

until  tin-  alcohol  passing  into  tin-  receiver  i-  colourless) 
tin-  supply  ol  alcohol  is  then  stopped,  ami  air  pumped 
through  the  sugar  until  all  alcohol  is  removed  from  the 
the  air  is  washed  to  remove  the  alcohol.  The  alcohol 
containing  tin  molasses  i-  distilled  in  special  apparatus, 
which  yields  a  spirit  of  tin-  original  strength,  ami  the 
:  luml  in  tin-  boiler.  —  A.  I,   S. 


XVII-BKEWING.  WINES,  SPIRITS,  Etc. 

PATENTS. 

/           ements    in   and    relating   i<>    tht  Manufacture    «t 

)             II     II    Lake,  I. nm i, ,n.     From  \     I 

strop,   Denmark.      Eng.    P  teptcmbet     87, 

''../. 

'In,  sweet  "mi  i-  i  ni  ;.',  per  cent,  of  barley,  rye 

in  maize,  which  has  i><  en  washed,  malti  -I.  ami  ground  ;  ."»  per 
cent,  of  barley,  and  20  per  cent,  of  rye  oi  maize )  the  latter 
:.,  1 1  previous  to  grinding.  The  grain  thus  divided  is 
soaked  in  watei  for  24  hours,  a  little  muriatic  acid  being 
added.     It  is  then  mushed  in  tin-  usual  way,  and  the  wort 


filtered  through  animal  charcoal  or  other  substances, 
whereby  an  almost  colourless  fluid  of  10  per  cent,  by  the 
saccharometer  is  obtained. 

The  wort  i-  fermented  at  a  constant  temperature  of  80  <\. 
and  with  frcqui  at  aSration.  The  fermentation  is  concluded 
in  10  hours,  and  the  yeast  is  then  separated  either  by  pre- 
cipitation or  centrifugal  separation. — A.  L.  B. 


Improvements   in     Brewing    Beer.      J.   Cox,    Greenwich. 
Eng.  Pat  18,708.  November  19,  1890.    id. 

'mm    decocti f    hops    is   fermented  with  a 

solution  of  raisin-.  oi  sultanas  which  has   stood 

at  ii.',  — to  ('.  until  fermentation  lias  get  in. — A.  1..  - 


Improvements    in    Pneumatic     Waiting    Drums.      J.   Y. 

Johnson,   London.     From    "  Berliner   Aotiengesellsehaft 

rei    iiml     Maschinen-Fabrikation,    vorm. 

T.  i  '■  Frennd  and  • '••.."  i  'harlottenburg,  Germany.     I  !ng. 

Pat.  3666,  February  28,  1891,     Bd. 

A  m  Mil  i:  of  perforated  metal  tubes  are  contained  in  the 
drum,  by  means  of  which  air  of  suitable  temperature  and 
moisture  may  be  passed  through  the  grain  to  be  malted. 
By  an  arrangement  which  i-  particularly  described  in  the 
ation,  as  tin-  drum  i-  rotated  tin-  air  is  always 
introduced  by  the  lowest  of  tin-  tubes,  and  passing  through 
tin  body  of  tin-  grain  is  withdrawn  by  tin'  uppermost  of  the 
tubes.— A.  I..  S. 


is  for  the  Preparation  .;/'  Wortfrom  Mull,  alone  nr 
Mured  with  Unmalted  Cereals,  < '.  Bach,  Chicago, 
U.S.A.     Eng.  Pat.  12,506,  .Inly  23,  1891.     id. 

using  malt  alum-,  tin-  ground  malt  is  mashed  at  about 
l  i.'i    !•' ,  ami  allowed  to  stand    15- 

supernatant    Bolution    i-   then    drawn   off.   ami   tin-   thick 
a  ng   heated   in  a  steam  ecu 

for  45  minutes.     This   is  then  i led  ami  mixed  with  the 

olution  previously  drawn  off  so  as  tn  produce  a  final 
temperature  ol    I6S    I.     After  30 — 10  minutes  the  taps  are 

set  in  tin'  usual    way  . 

If  unmalted  cereals  are  also  used,  they  art    mixed  with 

about  -sixth  their  weight   "'  crushed   mall  ami  mashed 

at  122  !■'.  'Ill'-  temperature  is  then  gradually  raised  '" 
268  291°  1".,  ami.  after  standing  45  minutes  at  this 
tture,  thi  law  .'rival  mash  is  mixed  with  tin-  malt 
mash  prepared  a-  above  :  the  temperature  oi  the  Anal  mash 
:-  to  be  about  165  .  ami  after  standing  80  to  40  minutes,  the 
wnit  i-  drawn  "IV  as  usual. — A.  L.  S. 


XVIII -CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

,  i       i  in  \ii-ti:\    or   i  OODS. 

On  Boasting,  Malting, and  Drying  Processes,  with  special 
reference  to  Cocoa.     AStutzer.     Zeits.  f .  angew.  Chem. 

:7.'.. 

'I'm-  paper  deals  with  the  changes  ■  ffected  by  roasting  ami 
processes   as    applied    to     food-substances,    with 
ial  M  fcrenoe  to  ct  h 
The  author  is  of  the  opinion  thai  more  care  should  he 
exercised  in  tin-  roasting  of  cocoa  than  ha-  hitherto  been  the 
case,    ami  considers   that    if  this    operation    be   properly 
pi  rformed,  the  use  of  alkali-  to  "  open  up"  tin-  material,  or 
ill.-  addition  of  essences,  i-  unnecessary.     A  roasting  appa- 
ratus i-  described,  in  which  the  heal  can  be  mix  carefully 
regulated  ami  event]  applied. 
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Analyses  are  given  of  a  sample  of  cocoa  prepared  by 
roasting  alone  and  of  ordinary  commercial  samples.  The 
following  are  the  methods  of  analysis : — 

Fat. — In  the  manufacture  of  cocoa  this  substance  is 
reduced  by  hydraulic  pressure  to  25 — 30  per  cent.  The 
temperature  should  be  kept  as  low  as  is  practically  feasible 
during  this  operation,  and  the  material  should  be  protected 
from  the  air.  The  percentage  of  fat  is  determined  in 
the  usual  way  by  extraction  with  anhydrous  ether. 

Nitrogenous  Matters. — The  nitrogenous  constituents  of 
cocoa  are  ammonia,  theobromine,  amides,  digestible 
albumen,  and  undigestible  substances.  The  author  has 
already  shown  (Repert,  1882,  169)  that  a  very  small  pro- 
portion (about  42  per  cent.)  of  the  nitrogenous  constituents 
of  cocoa  are  digestible.  The  nitrogenous  constituents 
of  cocoa  fall  into  three  groups.  The  first,  non-proteids 
(ammonia,  theobromine,  and  amides),  are  soluble  in  water 
in  the  presence  of  cupric  hydrate.  The  second,  digestible 
albumens,  are  insoluble  in  this  solvent,  but  dissolve  in 
acid  gastric  juice  or  alkaline  pancreatic  juice.  The  third, 
consisting  of  undigestible  constituents,  are  insoluble  in  these 
reagents.  The  total  nitrogen  is  first  determined  in  1  grm. 
of  the  cocoa  powder  by  Kjeldahl's  method.  Two  grms.  are 
then  mixed  with  freshly  precipitated  cupric  hydrate,  washed 
with  water,  the  filtrate  distilled  with  magnesia,  and  the 
ammonia  titrated.  The  ammonia  should  not  exceed  O'l 
per  cent.  A  greater  amount  shows  that  this  substance  has 
been  added  during  the  manufacture.  Addition  of  ammonia, 
as  also  of  potassium  and  sodium  hydrates,  has  the  effect  of 
making  the  ash  of  cocoa  less  soluble. 

Theobromine  (C-HsX,Oj)  is  an  important  constituent  of 
cocoas.  Raw  cocoa  beans  contain  on  an  average  1  ■  5,  crude 
cocoa  1  •  6.  cocoa-powder  1  ■  8 — 2  •  0  per  cent,  of  theobromine. 
Together  with  this  is  0-15  to  0-20  per  cent,  of  theine. 
Theobromine  is  best  determined  by  the  method  of  Weigmann, 
in  which  20  grms.  of  cocoa  are  boiled  out  with  water,  the 
albumen  precipitated  with  ferric  acetate,  and  the  filtered 
liquid  mixed  with  phospho-tungstic  acid.  The  nitrogen  in 
the  resulting  precipitate  is  then  determined. 

The  nitrogen  due  to  amides  is  found  by  deducting  the 
theobromine-  and  ammonia-nitrogen  from  the  total  non- 
protein nitrogen.     The  following  factors  are  used : — 

Ammonium  (Nil,) l"-s 

Theobromine  (CyHgNA,) 3-15 

Amides 6*25 

The  factor  for  amides  is  that  usually  used  for  proteids. 

The  determination  of  the  digestible  albumen  was  effected 
by  treating  the  cocoa  powder  first  with  acid  pepsin  solution 
and  afterwards  with  alkaline  pancreatic  fluid.  The  insoluble 
residue  was  washed  with  water  and  its  nitrogen  determined. 
This,  deducted  from  the  total  albuminous  nitrogen  and 
multiplied  by  6-25,  gives  the  digestible  albumeu.  In  order 
to  render  the  determination  more  exact,  the  cocoa  powder 
should  be  first  freed  from  fat,  since  the  author  has  pre- 
viously shown  that  the  latter  offers  a  mechanical  resistance 
to  the  action  of  the  digestive  fluids. 

In  order  to  determine  the  effect  of  heat  upon  the  digesti- 
bility of  the  albumen  of  cocoa,  samples  of  Ariba.  Bahia, 
and  Machala  cocoa  beans  were  powdered,  the  fat  extracted 
with  ether,  and  the  residue  again  powdered  and  the 
digestible  albumen  determined.  The  extracted  samples 
were  then  roasted  and  the  digestible  nitrogen  again  deter- 
mined. 

In  100  parts  of  total  nitrogen  the  following  quantities 
were  undigestible : — 


— 

Raw. 

Roasted. 

•23-2 
22-8 
19-3 

39-7 

W3 

40-S 

noteworthy  result.  The  analysis  of  cocoa  also  involves  the 
determination  of  starch  and  sugar,  of  woody  fibre  (in  the 
samples  examined  the  latter  varied  from  3-36  to  5-75),  and 
of  the  amount  of  organic  matter  soluble  in  cold  water  and 
of  the  nitrogen  which  it  contains. 

The  analysis  and  properties  of  the  ash  of  cocoa  also  give 
important  information  as  to  the  treatment  which  the  cocoa 
has  undergone  in  the  course  of  manufacture.  Dutch  cocoa 
usually  contains  potash  or  soda,  whilst  the  German  varieties 
frequently  contain  ammonia.  The  effect  of  these  reagents 
is  to  render  the  ash,  especially  the  phosphates,  less  soluble. 
The  following  conclusions  were  arrived  at : — 
The  present  methods  of  roasting  are  unsuitable,  the 
duration  of  the  operation  is  too  long,  the  temperature 
variable,  and  provision  is  not  made  for  the  escape  of  evil- 
smelling,  combustible  vapours.  The  use  of  potash,  soda, 
and  ammonia,  to  "  open  up  "  (ausschliessen)  the  cocoa  is 
unnecessary  if  the  roasting  is  properly  conducted.  The 
presence  of  these  reagents  can  be  detected  by  analysis. 
The  use  of  essences  and  perfumes  is  injurious  and  only 
necessary  to  disguise  defective  roasting.  The  percentage  of 
theobromine  in  different  varieties  of  cocoa  bean  is  practi- 
cally constant  and  is  not  greatly  influenced  by  the  method 
of  preparation.  The  value  of  cocoa  as  a  food-substance 
depends  upon  the  amount  of  digestible  albumen.  The  ratio 
of  this  to  indigestible  nitrogenous  matter  is  usually  4: 3, 
but  with  too  high  a  temperature  during  the  roasting  it  may 
become  4:4  or  4:5.  The  percentage  of  cocoa-butter 
should  not  exceed  30  per  cent. — H.  K.  T. 


Experiments  were  made  on   the   rate  at  which  the  cocoa 
powder    dissolved   in   acid    pepsin     solution,   but   without 


The  Proteids  <n-  Albuminoids  of  the  Oat  Kernel.    T.  B. 

(  >sborne.    Amer.  Chem.  Jour.  1891, 13,327— 347  and  385 

— 113. 
The  author  draws  the  following  conclusions  from  the  results 
of  his  researches  on  the  proteids  of  the  oat  kernel : — 

The  proteid  removed  from  freshly-ground  oats  by  extrac- 
tion with  dilute  alcohol  (Norton's  glutin),  when  dehydrated 
by  absolute  alcohol  and  dried  over  sulphuric  acid,  is  a  light 
yellowish  powder,  insoluble  in  pure  water,  as  well  as  in 
absolute  alcohol,  although  soluble  in  mixtures  of  alcohol 
and  water;  it  dissolves  also  in  dilute  acids  and  alkalis,  and 
from  these  solutions  it  is  precipitated  by  e.ract  neutralisation. 
From  its  solution  in  60  per  cent,  alcohol  it  is  obtained  as  a 
yellowish  slimy  mass  by  evaporating  off  the  alcohol.  It  is 
remarkable  for  the  large  amount  of  sulphur  which  it  con- 
tains. Its  composition  is  given  in  analysis  No.  I.  If  heated 
for  some  time  with  dilute  alcohol,  it  coagulates  and  is  no 
longer  soluble  in  that  liquid,  although  its  composition 
remains  apparently  unchanged.  The  analysis  of  this 
coagulated  modification  is  numbered  II. 

If,  instead  of  extracting  the  oats  directly  with  dilute 
alcohol,  they  are  first  treated  with  water,  or  10  percent, 
sodium  chloride  solution,  the  proteid  soluble  in  alcohol 
undergoes  change  and  the  resulting  substance  has  different 
properties.  It  is  much  more  soluble  in  dilute  alcohol  than 
proteid  No.  I.  and  is  not  coagulable.  If  wet  with  absolute 
alcohol  the  moisture  absorbed  from  the  atmosphere  renders 
it  gummy  and  tenaciously  adhesive,  unlike  No.  I.  Its 
analysis  is  numbered  III. 

The  principal  proteid  extracted  by  10  per  cent,  alcohol 
behaves  towards  reagents  like  the  myosin-globuliu  of  animal 
muscle,  first  noticed  by  Weyl.  The  author  finds  its  coagu- 
lation temperature  to  be  much  higher  (80° — 100°),  however. 
This  proteid  appears  to  be  the  result  of  a  transformation 
similar  to  that  by  which  myosin  is  formed  from  myosinogen. 
The  largest  amount  of  this  proteid  obtained  amounted  to 
1-3  per  100  parts  of  oats.     Its  analysis  is  numbered  IV. 

The  proteid  extracted,  after  complete  exhaustion  of  the 
oats  with  dilute  alcohol  of  0'9  sp.  gr.,  by  10  per  cent,  sodium 
chloride  solution,  and  that  obtained  by  extraction  with 
dilute  potash  (-f^  per  cent.),  also  after  exhaustion  with 
alcohol,  are  regarded  by  the  author  as  identical  with  that 
obtained  by  extraction  with  sodium  chloride  directly.  These 
are  numbered  V.  and  Vo. 

If  the  ground  oats  are  extracted  with  ^  per  cent,  potash 
without  previous  treatment  with  alcohol,  nearly  the  whole  of 
the  proteid  bodies   are  removed,  and  if,  after  precipitating 
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thej  are  exhausted  by  alcohol  in  order  ti>  remove 
the  proteid  soluble  in  that  liquid,  the  remaining  substance 
i-  regarded  by  the  author  as  probably  Johnson  and  Norton's 

-.  which  they  obtained  by  extracting  with  dilute 
ammonia.     It-  analysis  is  numbered  VI. 

If,  instead  of  extracting  the  oats  directly  with  potash, 
they  are  first  digested  in  water,  the  amount  of  proteid 
soluble  -  much  smaller, one  hour's  treatment  with 

water  rendering  one-half,  -_'i  hour-'  treatment,  two-thirds, 
insoluble.  What  i-  then  dissolved  out  by  potash  is  the 
same  as  No.  IV.     it-  analysis  i-  numbered  VII. 

W lien  ground  oat-  an-  extracted  with  10  per  cent.  Bodium 
chloride  solution,  at  65  .  a  proteid  separates,  on  cooling  the 
extract,  in  the  form  of  spheroids.      It  differs  from  all  other 

-  which  have  been  described  a-  yet.  It  i-  soluble  in 
pure  water,  precipitated  by  the  addition  of  a  little  sodium 

chloride,  again  dissolved   bj  tin-  further  addition  of  sodi 

i  Snail]  precipitated  completely  by  saturating 
the  solution  with  salt  In  the  presence  of  a  little  sodium 
acid  it  is  soluble  in  alcohol  of  0'9  sp.  gr, 
It  ha-  been  obtained  crj  stallisi  d  in  regular  octahedra  Erom 
it-  solutions  both  in  water,  as  also  in  sodium  chloride  brine. 
The  analysis  of  the  spheroids  i-  numbered  VIII. 

Water  alone  appears  to  dissolve  very  little  protein  sub- 
stance, a-  Norton  and  Kreusler  found,  the  three  bodies  so 
dissolved  being  (I)  an  acid  albumen,  (i!)  a  globulin  or 
globulins, 

Composition  oi   the  Proteids  prom   mi    Oai 
Kernel. 


t'nrli'-n  ... 
Hydrogen 
Nitrogen. . 

Sulphur  .  . 

0 


1 

" 

111. 

IV. 

V. 

:,::•  in 

:.:;-;.. 

62"S4 

52"48 

6"W 

•  ;:ii 

;-i». 

7-21 

6"B1 

16*48 

1.V71 

16-88 

W85 

■J -J.'. 

|   i;.; 

6'88 

0-B7 
S3"16 

\  I. 


VI. 


\  II. 


VIII 


Carbon  ... 
H 
'■ 

Bulphur  .. 
Oxygen ... 


6'92 
16-63 

irsl 


63"  16 

n-  u 

B2-2! 

T-lil 

710 

.. 

17M1 

17---, 
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(«.)— sam  [  \i:\   CHBMISTEY. 

Volatile  Organic  Matter  in  Potable  Water  and  a  Simple 
Method  "l  Estimating  Dissolved  Fixed  and  Volatile 
Organic  Matter  in  Water.     W.  <  .  Young, 

Sei  i  agi  i  B83     B87. 


The  Purification  of  Water  by  Metallic  Iron.  K.  Devon- 
shire, \|.'  ■  before  the  Society  ol  lit*,  Mass  Inst 
Techn.,  December  11, 1890.     Techn.  Qnarterlj    i-         l 

na    isi.  ' 

Vim it    tin-    action     ol     tin-    Ordinary     -and     lilt,  i      for 

purifying  water  i-  pureh  mechanical,  yel  on  account 
of  tin-  Formation  of  what  Picfke  terms  hart,  ria-jelly,  which 
i- a -on  of  film  formed  on  the  but!  everal  days' 

working,  it  i-  capable  of  removing  a  considi  table  proportion 
of  tin-  bacteria  pri  -•  nl  in  tin-  watei  before  filtration.  Saud 
filters  do  not,  however,  remove  dissolved   organic  matter, 

nor  tl Ion i  due  to  flnelj  divided  claj  oi   peat  fn 

met  with  in  river  or  Burfacc  waters,  even  when  the  rate  of 
filtration  i-  a-  low-  as  30  galls,  per  square  foot  pei  day. 


Tin-  necessity  of  removing  the  colour  from  tin-  new 
water  supply  at  Antwerp  derived  from  the  River  Xcthc 
caused  the  adoption  of  the  process  of  filtration  through 
tin-  material  known  a-  BischoPs  spongy  iron.  This  method 
was  efficient,  but  objectionable  on  account  of  its  cost,  and 
the  rusting  and  clo/rjjinfr  of  the  filter  beds  which  gradually 

took  place.      The  difficulty  was    overcome    by   Ander-on,  the 

consulting  engineer  of  tin-  water  company,  who  devised  an 
apparatus  consisting  of  a  cylinder  carried  on  hollow  trunnions, 
one  at  each  end,  and  capable  of  being  revolved  about  its 
longer  axis  by  -pur  gearing.  A  -,-ries  of  short  curved 
shelves  are  arranged  in  steps  at  equal  distances  round  its 
internal  circumference;  the  sixth  row  of  curved  shelves 
being  replaced  by  a  set  of  small  square  plates  set  at  an 
angle  with  the  avis  of  the  cylinder.  Iron  scrap  (turnings, 
borings,  See.)  is  placed  in  the  cylinder  and  is  scooped  up  by 

the  -helves  and  showeinl  ilown  through  the  water,  which  is 
introduced  through  the  trunnion  at  one  etui  where  it  i- 
distrihutcd  by  a   bailie  plate  and  tinds  its  way   out   through 

the  other,  the  mouth  of  which  is  bell-shaped   and  points 

vertically  downward-  B0  a-  to  prevent  the  accidental  exit 
of  the  liner  particles  of  iron.  The  function  of  the  -mall 
square   plates  is   to  direct    the  iron   hark    towards  the  inlet 

end  of  the  apparatus,  and  thus  counteract  the  tendency  of 

the  current  of  water  to  carry  the  purifying  material  forward. 
J5y  this  mean-  ample  contact  of  tne  water  with  the  iron  is 
-i  cured,  while  no  rusting  together  i-  possible  and  the  surfaces 
of  the  metal  are  kept  continually  clean  by  mutual  attrition. 
The  water,  charged  with  a  ferrous  salt,  comes  in  contact  with 
the  air  on  leaving  the  cylinder,  ferric  hydrate  is  formed 
and  entangles  'he  suspended  matter  and  oxides  the  organic 
impurities.  Micro-organisms  arc  also  removed  either 
mechanically  or  by  tie-  direct  toxic  effect  of  salts  of  iron; 
the  entire  absence  "I  free  ammonia  from  the  tillered  water 
is  characteristic  of  tin-  iron  process.  Weekly  analyses  of 
the  Antwerp  wain  before  and  after  filtration  show  that  in 
actual  practice  on  a  large  scale,  the  albuminoid  ammonia 
is  reduced  to  one-third  of  its  original  amount ;  free  ammonia 
and  nitrites  entirely  disappear,  and  nitrates  are  brought 
down  to  the  smallest  trace  ;  the  micro-oreanisins  arc 
reduced  in  number  from  50,000 — 100,000  colonies  ■ 
to  four  or  live,  the  highest  number  recorded  being  20  :  the 

water  is  therefore  practically  -tciil 

The  method  ha-  an  important  advantage  over  the  high- 
pressure  system,  in  conjunction  with  which  alum  has  been 
generally  used  a-  a  precipitant,  inasmuch  a-  tin-  clogging  of 

the  filter  throughout    it-    depth  that    ocelli-  with  the  latter, 

necessitating   frequent   washing  by   a   reverse  current,   is 

avoided  ;  the  cost  of  the  scrap  iron  i-  al-o  less  than  that  of 
the  alum. 

The  actual  COSt  Of  the  process  varies  with  the  water  to  be 

treated,  a  water  containing  such  organic  matter  or  very 
finely-divided  suspended  matter,  clogging  the  filters  sooner 
than  one  containing  an  even  comparatively  large  quantity  of 
less  finely-divided  clay  or  mud.  Thus  the  Antwerp  water 
contains  much  organic  matter  both  vegetable  and  animal, 
hut  little  mud:  before  the  introduction  of  settling  reservoirs, 
the  filters  had  to  he  scraped  once  a  fortnight.     At  Dordrecht, 

on  the  Other    hand,  where  a   water  holding    much  tine  clay  ill 

suspension  but  organically  purer  is  treated,  the  niters  tun 

for  five  Weeks. 

The   cost   of   tin    treatment   at    Antwerp   foi    1888   was 

257  dol-.  for  284  million  gallons  pumped  during  the  year, — 

a  fraction  over  l  dol,  per  million  gallons,  although  tin   plant 

was  working  at  half  it-  capacity,  a  condition   unfavourable 

omy. —  B.  1!. 


Use  <;/'  Galvanised  Iron  Pipes  for  Conveying  Water. 
1>.  Haines.  I'roc.  Chemical  Section,  Franklin  Inst.,  Jan, 
—Dec.  1890,  69—77. 

i  tiiv  analyses   ol   -ample-   of   water  taken  from  artesian 

ned  with  tubes  of  galvanised  iron,  the  anthot  tin-Is 

that  when  n  it  i  ;it.-  are  present  in  any  considerable  quantity 

in  the  water  ammonia  in  quantity  is  obtained;  in  consequence 

i! I    deal   of    sine    i-    taken    into    solution,   th.-    nitrates 

nine  to  a  great  extent.    That  sine  ha-  a  cumulative 
action  on  the  system   seems  tolerabli  certain,  hut  it  is  also 

certain  that    its  action  is  far  from   being  SO   injurious  as  the 
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action  of  lead.  In  very  small  quantities  the  zinc  is  practi- 
cally harmless,  but  he  considers  that  if  the  water  to  be 
transported  contains  anja  mount  of  ammonium  salts,  chloride 
of  sodium  and  nitrates,  as  well  as  very  small  amounts  of 
free  mineral  acids,  &c.  then  zinc-coated  pipes  should  most 
certainly  not  be  used,  but  only  pipes  coated  with  a  non- 
metallic  interior  surface. — T.  L.  IS. 


Local  Standards  in  Water  Analysis.     R.  Haines. 
J.  Franklin  Inst.  1891,  131,  378—385. 

One  of  the  difficulties  in  the  examination  of  drinking  waters 
is  the  obtaining  of  a  suitable  standard  with  which  to  compare 
the  results  of  analysis  of  any  given  water  in  order  to  form 
a  correct  judgment  of  its  fitness  for  drinking  purposes.  A 
general  standard  is  often  misleading.  Special  local  standards 
for  each  district  are  advised,  and  these  may  be  obtained  by 
collecting  a  considerable  number  of  analyses  of  such  well  and 
spring  waters  as  are  in  a  natural  uncontaminated  condition  ; 
from  these  an  average  may  be  struck  to  form  a  standard  of 
purity  for  the  district  in  question.  Such  a  "standard" 
cannot,  however,  be  applied  as  a  hard  ami  fast  rule  to  all 
waters  in  the  locality,  and  for  different  classes  of  water 
different  standards  are  necessary.  Thus,  river  waters 
cannot  be  compared  with  well  waters  and  so  on.  The  author 
gives  a  number  of  results  of  analyses  of  well  waters  in  the 
neighbourhood  of  Philadelphia,  on  the  Pennsylvania  side  of 
the  Delaware  River. — T.  L.  B. 


(C.)— DISINFECTANTS. 

The  Treatment  of  Phylloxera  with  Curium  Bisulphide  and 

\tisilin.      I/engrais   and  Chein.  Trade  J.    November  7, 

1891,283—284.     (Compare  this  Journal,  1891,812  and 

84G— 847.) 
Bisulphide  of  carbon  has  proved,  during  recent  years,  to  be 
the  most  certain    insecticide,   and    its  use    has  led  to  the 
preservation  of  a  great  part  of  the  French  vineyards. 

Practice  has  made  it  apparent  that  bisulphide  of  carbon 
does  not  give  quite  such  satisfactory  results  in  very  siliceous 
earth.  Not  easy  to  diffuse  in  some  soils,  and  evaporating 
too  rapidly  in  others,  the  sulphide  does  not  so  certainly 
produce  its  effect.  Hence,  has  arisen  the  current  opinion, 
that  bisulphide  of  carbon  suits  certain  soils  and  not 
others. 

Since  1887,  Dr.  Albin  Meuuier  has  been  endeavouring  to 
render  this  action  uniform,  by  assisting  the  diffusion  of 
the  carbon  bisulphide  in  heavy  soils,  and  preventing  its 
evaporation  in  such  as  arc  too  light,  and  finally  by 
avoiding  the  injurious  effect  on  the  vine,  produced  by  a 
considerable  amount  of  evaporation  in  soil,  heated  by  the 
summer  sun. 

The  experiment  was  made  of  mixing  bisulphide  of 
carbon  with  petroleum  oils,  boiling  at  3003 — 350°  (vaselin), 
and  of  density  0-850 — 0- 910,  which  are  quite  without  in- 
jurious effect  on  the  plants,  even  when  present  in  large 
quantity.  Numerous  direct  experiments  have  been  made 
with  these  hydrocarbons  on  vines. 

These  high-boiling  substances  have  the  property  of 
diminishing  the  evaporation  of  the  bisulphide  of  carbon. 
Bisulphide  of  carbon,  for  example,  can  only  be  separated 
from  ordinary  alcohol  by  fractional  distillation  with  great 
difficulty  (lierthelot).  Methyl  alcohol  and  acetone,  benzene 
and  toluene  are  further  examples  which  may  be  selected 
from  many  others. 

Although  carbon  bisulphide  can  be  separated  from 
vaselin  by  fractional  distillation,  on  acconnt  of  the  great 
difference  in  boiling  point,  yet  the  evaporation  of  the 
former,  at  all  events,  at  the  ordinary  temperature,  is  con- 
siderably diminished  by  the  addition  of  vaselin,  which 
retains  considerable  quantities  for  days,  in  spite  of  a 
considerable  surface  of  evaporation. 

In  very  light  sandy  soils  the  use  of  vaselin  should,  a 
priori,  be  favourable.  On  the  other  hand,  vaselin  which 
physically  resembles  the  fats,  readily  penetrates  into  clay, 
anil  its  use  should  therefore  be  also  found  advantageous  in 
heavy  land  (clay  and  clayey  sand). 


Five  thousand  seven  hundred  kilos,  of  carbon  bisulphide 
mixed  with  an  equal  weight  or  half  its  weight,  of  vaselin 
were  employed  in  the  department  of  the  Rhone  at 
various  places,  Vangueray,  Saint-Etieune-la-Varenne,  Yillie- 
Naorgon,  &c. 

In  1888,  2,500  kilos,  were  supplied  to  various  proprietors 
in  the  Rhone  district,  who  obtained  such  results  that  in 
1889,  89,585  kilos.,  and  in  1890,  242,392  kilos,  were 
employed  by  a  large  number  of  vine-growers  in  the 
following  departments: — Rhone,  Isere,  Ain,  Saone  et  Loire, 
Cote-d'Or,  Loire,  Ardiche,  and  Drome. 

From  the  indications  given  in  the  spring  of  the  present 
year,  the  total  amount  of  the  mixture  to  be  employed  during 
1891  may  be  estimated  at  500,000  kilos. 

The  vaselin  mixture  is  applied  in  the  same  manner  as  the 
pure  sulphide.  In  practice  it  is  found  that  the  efficacy  of 
the  remedy  is  increased  by  iusertiug  one  portion  at  a 
distance,  10  or  12  cm.  from  the  foot  of  the  vine  stock,  and 
spreading  the  rest  over  the  area  of  a  hectare.  Actually 
about  2,000 — 2,500  hectares  of  vineyard  are  under  treatment 
in  this  way. 

The  increasing  use  of  this  remedy  is  obviously  caused  by 
its  success  in  restormg  diseased  vines,  and  by  the  impression 
thus  made  upon  the  minds  of  the  owners. 

For  four  years  this  mixture  has  been  employed  over 
15 — 20  hectares,  situated  at  Saint-Etienne-lu-Varenne 
(  Rhone).  This  property  was  kept  at  the  average  rate  of 
production  by  pure  bisulphide,  but  its  production  has  been 
increased  three-fold  by  the  new  treatment.  Phylloxera  is 
no  longer  found  on  the  roots,  the  vegetation  is  luxurious, 
and  numerous  rootlets,  a  sure  sign  of  increased  vitality, 
have  appeared. 

The  manure  has  not  been  altered  for  10  years,  so  that  the 
marked  improvement  can  only  be  ascribed  to  the  use  of  a 
mere  rational  insecticide. 

These  results  reflect  the  opinion  of  M.  Ballriani,  stated  in 
his  memoirs  on  phylloxera  (1876)  : — 

"  The  germ  or  embryo  is  much  less  certainly  attacked  by 
huge  doses  of  a  poisonous  vapour  acting  for  a  short  space 
of  time,  than  by  even  very  small  quantities,  the  action  of 
which  is  slow  but  continuous." 

Bisulphide  of  carbon  mixed  with  vaselin  theoretically 
fulfils  this  requirement. 


XIX.-PAPEE,  PASTEBOAKD,  Etc. 

The  Colouring  of  Paper  with  Coal-  Tar  Dyes. 
Papier  Zeit.  1891,  16,  2182—2183. 

See  under  VI.,  page  921. 


PATENTS. 


The  Manufacture  of  Artificial  Manure  or  Manures  from 
the  Dross  or  Refuse  of  Esparto  and  other  Grasses, 
Straw,  Hags,  Wood,  and  other  Materials  used  in  the 
Manufacture  of  Paper.  E.  Pearman,  Hemel  Hempstead. 
Eng.  Pat.  14,587,  September  16,  1890.     4d. 

See  under  XV.,  page  939. 


Improvemetits  in  the  Manufacture  of  Paper,  Boards,  and 
such  like  Materials.  C.  AVeygang,  Loudon.  Eng.  Pat. 
14,753,  September  18,  1890.     6cf. 

The  inventor  claims  certain  improvements  on  his  former 
patents,  Eng.  Pats.  7904  and  12,159  of  1886  (this  Journal, 
1886,  331),  which  improvements  relate  chiefly  to  the 
employment  of  peat  and  manure  as  sizing  agents  in  paper. 
The  pulp  may  be  coloured  by  means  of  salts  of  iron. 

— E.  J.  B. 
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Improvement*  in  th,  Manufaetur,  oj  Paper/,        I 

Fibre.      A.    W.    Hayles,   Crawley.      Eng.   Pat.    15,697. 

\ mwG   to   tbia    invention    the    reed    known   BSthe 

Phragmitis  communis  is  used  as  the  raw  material.     Wten 

,re  the  pulp  foi  any  length  ol  turn 
mixed  with  b.  I  to  prevent  fermentation. 

—  K.  .1.  1». 


Improvement,  in  Lining  Boilers  or  Digesters  used  tn  >/« 
Manufacture  oj  Paper  Pulp  and  for  similar  Purposes. 
C   Kcilner.  Vienna,  Anrtria.    Bng.  Pat.  15,930,  Ocl 
Id. 
Tin    boiler  i-  tir-t   coated  with  th,  bed  in 

., it;,  il,189I,880), 

consisting  of  a  paste  ol  '  '  B°d*' 

1  pon  tlii m.  nt  b  pasteis  laidmadeof  1  pari  ground  slate, 

2  part*  ground  glass,  and  l  part  Portland  cement.— E.  J.  a. 


I  emenU  in  Lining  Boilers  or  Digesters  used  in  the 

1/ fact f   Paper   Pulp   and  fur  other    similar 

Puree  .         i       K.  II \  ienna,   Austria.      Eng.    1  at. 

i8i,Octobei  id. 

\ toma  to  this  invention  the  boiler  is  lined  with  blocks 

or  slabs  madeol  the  n i  materials  as  the  cemenl  described 

In  the  previous  specification. — E.  J.  B. 


Improvi  m<  »is  relating  /•<  the  Afanufai  tun  of  Papi  r,  Pasti  ■ 
board,  and  the  like,  and  to  Apparatus  therefor.     B  J. 
Ueckmann,    Papenburg,   Germany.      Bng.    Pat.    16,546, 
Octobci  IT.  1890. 
I  >>>  improvementa consist  in  introducing  wire  gauze  oi  wire- 
work  into  the  middle  of  n  sheel   of  paper  as  it   is  bi  ing 
f.. mi.. I   ..n   ii   paper   machine.     The   arrangement 

pparntus  is  shown  in  the  drawings  accompanying 
the  specification.-  -K.  J.  Ii. 


Improvements  in  the  Manufacture  of  Strainer  or  Knotter 
Plates  !■■'  Straining  Paper  Pulp,  Wood  Pulp,  and  th<- 
like.  H.  B.  Watson  and  J  S.  Watson,  Newcastle.  Eng. 
Pat.  16,928,  >  letobi  I  23,  1890      1  Id. 

..I  strainer  plate  consists  of  a  frame  cast   id 

into  which  ara  fitted  a  number  of  plates  madi    ol  an 

],ll,,v  ol  I  5  parte  ol  tin.    These  latter 

the  narrow  -lit-  through  which  the  pulp  is  straini  d, 

■nd  thi  rranged  as  to  HI  easily  into  the  frame  and 

be  rcadilj  removcablc  when  necessary.  -B.  •'.  I' 


XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Cantharidin,    P.  tndertini.     Ber.  1891,  24, 

K  „  |.,.  I  ;  tlii-  Journal,  1891, 

645)  the  author  has  shown  thai  ammonia  reacts  with 
cantharidin  i>>  produce  the  midi  '  II  '•  .Ml.  :i  body 
which  i-  stable  both  towards  alkalis  and  caustic 

•..ii|.   in  tlii-   com- 
pound can   I  bj  alcohol  radicles  bj  treating  the 

inn. I.'  with  alkyl  iodides  in  presence  ol  the  carl atoa  of 

^ali-.   whilst   tin-   tame  products   can    be    p 
I  ti antharidin  by  the  action  of  the  correspond- 
ing pnmarj  amines  in  methyl  or  ethyl  alcohol  solution  at 


150° — 160  C.  These  substituted  cantharidin  -  imides  are 
weak  bases  which  ilo  not  unite  with  acids  to  form  -alts, 
whilst  the  characteristic  physiological  properties  of  cantha- 
ridin disappear  for  tin-  mosl  part  in  the  substituted  imides. 
The  following  imides  have  been  prepared: — 

Cantharidin-methylimide, C    II    i'  N.i'll 
Cantharidin-ethglimide,  C\  II..11  N.i'.ll 
Cantharidin-amylimide,  I'll    I  I  N  .C(HM 
i  'antharidin-allylunide,  (  in'lu'  '  N   '    '  I 
( 'antharidtn-phenylimide,  ill    '  '  ,N  .  I  Jl . 
(  '<iii/ltari<liii-a-iiiiplitht/ltm/>:>  .1       1 !     '  I  \  .  I   u,\l- 

Acetic  anhydride  reacts  with  cantharidin  -  imide  at   280 

to  form  the  a  ind,  I     1 1  .<  >  X  .  t  _.l  I  .,<  >,  which  is 

saponified  by  boiling  with  water.  It  has  already  been 
-lmv.il  thai  hydriodic  acid  converts  cantharidin  into  a  mono- 
basic acid  called  cantharic  acid,  r.JI,.' >,.  The  same  acid 
is  produced  by  treating  cantharidin  with  chloro-solphonic 
acid;  it  forms  rhombic  crystals,  which  melt  at  275   C.     It 

reacts  with  ami lia,  similarlj  to  cantharidin,  to  form   an 

,';«i'i/i  .  ('■„,//, / 1 ,.  .V//.  melting  at  187  C.  Cantharic  aeid 
when  heated  with  acetyl  chloride  in  a  closed  tube  to  135  C. 
is  conveited  into  an  isomer  of  cantharidin,  isocantharidin, 
which  form-  monoclinic  crystals,  readily  soluble  in  alcohol, 
ether,  and  benzene,  and  melting  :it  T.'i  -76  C  The 
aqueous  solution  of  tlii-  acid  when  heated  t<>  l>oiliiifr  for 
some  hours  i-  transformed  into  ;i  dibasic  acid,  which  has 
th,  composition  <',,][,<.  I  '  mdto  which  the  name 
iso-canlharidinic  acid   i-  given.     I  -  molecule  of 

water  of  crystallisation  at  100  C.  and  at  168  C.  gives  up  a 
second  molecule  of  water,  forming  an  anhydride,  which 
melts  at  75     -76   C.  and  which,  when   boiled  with  water, 

rates  the  acid.    The  aeid   .1 poses   the  alkaline 

carbonates  ;  analyses  of  the  silver  and  barium  salts,  both 
of  which  contain  water  of  crj  staUisation,  are  given.  Treated 
with  me,thyl  iodide,  a  dimethyl  ester  results,  *  "...II.  (<  II     04. 

V   K. 


Constitution  of  Pinene.     »l.  Wagner.     Ber.  1891,  24, 
2187-  2190. 
Tin  author  does  not    agree  with  Wallach's  explanation  of 
the  fin  unit  ion  of  pinene  glycol  (pinol  hydrate)  by  the  oxida- 
tion of  pinene   (Ber.  1891,  24,   1524 ;  this  Journal,  1891, 

B50)j    be  ;il-..  considers  that  ill institution   of   pinene 

i-  most  correctly  represented  by  the  formula— - 

'II. 

6 

c/\cn 


in  mi 


i  ii 

C     II; 

which  nol   only  accounts  fur  the  behaviour  of  pinene  on 
oxidation,  but    also  gives  a  more  plausible  explanation  of 

ili,  i    reactions  of  pinene,  than  the   < stitutional 

formula  put  forward  i>\  Wallaoh.     1    S.  K. 


Bensoyl-^-Tropetne,  »»>■  »f  the  Alkaloids  ofJavanest 
i         l  i     Liebermann.    Ber.  1891,  24. 

Benxoyl'ty-tropeXnt    »:i-  recently   discovered  I 
in  a  small-leaved  coca  plant  cultivated  in  Java.     The  plan] 
contains   2   \»  t    cent    of  alkaloids,   of    which   about    one 
twentieth   consists  of  cinnamyl  cocaine,  whilst  of 

■. ,  i  \  little.  Benzoyl-i^-tropeHne  resembles  dextrOj 
cocaine,  but  it  has  no  opticnl  activity,  anil  its  hydrochloride 
differs  from  that  of  d-coca(nc  in  solubility  and  cry*  allioJ 
form.  With  potassium  bichromate  it  yields  a  crystalline 
precipitate  instead  of  an  oily  our  likr  cocaine  and  d  • 
(in  hydrolysis  >t  yieldi — not  ecgoninc  like  the  otlici  . 

I, nt   u  ttupitir.  which  contains  one  carboxyl  group 
less  than   ecgoninc.     In  a   solution   of  the  hydrobromidei 
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sodium  carbonate  produces  a  milky  precipitate  of  benzoyl- 
i|/-tropeine,  which  does  not  subsequently  become  crystalline. 

It  may  be  extracted  by  means  of  ether,  and  the  solution 
leaves  on  evaporation  an  oil  which,  when  quite  dry,  solidifies 
into  a  stellate  mass  of  crystals  which  melts  at  49°  C.  The 
base  is  very  soluble  in  all  the  common  solvents,  and  its 
alcoholic  solution  is  strouglj'  alkaline.  "When  quickly  heated 
small  quantities  of  the  base  distil  unchanged. 

Benzayl-ty-tropeine  hydrochloride,  CaHl4NO(C7HiO)HCl, 

prepared  by  mixing  ethereal  solutions  of  hydrochloric  acid 
and  of  the  free  base,  forms  white  needles,  melting  at 
271  C.  A  solution  of  this  salt  gives  with  platinic  chloride 
a  flesh-coloured,  amorphous,  insoluble  powder  of  the  com- 
position (CsH1,XO<C"rH-,<))IlCI>..Pt(.  I,  The  gold  salt, 
I  !81 1 1  ,KO(CrHsO)HCl,Au(  I,,  crystallises  from  boiling  water 
in  yellow  needles,  melting  at  208°  C.  Mercuric  chloride 
yields  with  the  hydrochloride  a  voluminous  crystalline 
precipitate,  whilst  with  picric  acid  a  precipitate  of  tine  yellow 
needles,  with  difficulty  soluble  in  water,  is  obtained. 

On  heating  with  hydrochloric  acid,  benzoyl-t|i-tropeme  is 
decomposed  into  benzoic  acid  and  i//-tropine.  This  base  was 
first  prepared  by  Ladenburg  and  ltoth  (Her.  17,  151 ;  this 
Journal,  18S4,  328,  329)  by  the  decomposition  of  hyosciue. 
The  properties  ascribed  by  these  authors  to  i^-tropiue  and  its 
compounds  are  identical,  practically  in  all  respects,  with 
those  which  the  author  has  found  lor  his  own  corresponding 
preparations.  i|/-Tropine  is  strongly  alkaline  in  reaction, 
anil  has  no  effect  on  polarised  light.  It  is  readily  soluble 
iu  alcohol  and  water.  An  ethereal  solution  yields,  on 
evaporation,  fine  needles  of  the  base,  melting  at  106° — 
107°  C.  The  synthesis  of  benzoyl-t|<-tropeine  from  benzoic 
anhydride  and  Atropine  is  most  easily  effected,  the  yield 
being  very  satisfactory. 

Cinnamyl-ty-tropine  prepared  from  eiuuamic  anhydride 
and  atropine  melts  at  87° — 88"  C.  It  is  readily  soluble  in 
cold  alcohol,  ether,  and  benzene;  somewhat  less  soluble  in 
petroleum  spirit.  The  hydrochloride  is  prepared  by  passing 
hydrochloric  acid  gas  into  a  solution  of  the  base  in  ether. 
It  is  easily  soluble  in  alcohol  and  water.  The  picrate  and 
gold  and  platinum  salts  of  cinnamyl-t|/-tropine  resemble  the 
corresponding  compounds  of  benzoyl-iJ/-tropeine. 

lienzoyl-if-tropeiue  hydrochloride  is  not  a  true  mydriatic 
substance;  injected  into  the  eye  of  a  rabbit,  it  only  pro- 
duced strong  local  anaesthesia. 

In  order  to  arrive  at  the  constitution  of  if'-tropine.  the 
author  intends  to  study  the  action  of  oxidising  agents 
upon  it.  If  tropic  acid  be  the  product  of  oxidation,  the 
relationship  existing  between  tropine  and  atropine  may 
possibly  be  that  exhibited  by  the  following  formula  : — 


C,H, 


-CH.OH 

I 
-CHo 


N.cir, 

If  Ladenburg's  assumption  of  the  existence  of  an  open 
side-chain  in  tropine  be  correct,  the  two  formula'  would 
be— 

CsH7.N.CH„.CII;.OII 
CjH-.NCHcbrO.CH.,. 

— H.  T.  P. 


Conversion  of  Maleic  into  Fumaric  Avid.     Z.  II.  Skraup. 

Monatsh.  Chem.  1891, 12,  107—145. 
It  has  been  assumed  by  Wislicenus  that  in  the  transfor- 
mation of  maleic  into  fumaric  acid  by  the  action  of 
hydrochloric  acid,  the  maleic  acid  is  converted  into  ebloro- 
succinic  acid  :  this  compound  is  then  supposed  to  undergo 
a  stereochemical  change,  and  finally  to  split  up  into 
fumaric  acid  and  hydrochloric  acid.  Many  other  trans- 
formations of  a  like  nature  are  explained  by  Wislicenus  in 
a  similar  manner,  but  his  hypothesis  has  been  called  into 
question  by  Anschiitz  and  Fittig  on  the  grounds  that  in 
several  cases  the  hypothetical  intermediate  products  are 
quite  stable  under  the  conditions  of  the  experiment.  ' 


The  author  finds  that  the  conversion  of  maleic  into 
fumaric  acid  is  brought  about  by  acids,  such  as  sulphuric, 
nitric,  and  oxalic  acid,  which  could  hardly  form  addition 
products,  and  also,  at  a  certain  temperature,  by  water  under 
pressure.  His  experiments  show  that  Wislicenus'  hypo- 
thesis is  certainly  not  tenable  in  its  present  form,  although 
it  is  true  that  addition  products  play  an  important  part  in 
the  conversion  of  maleic  into  fumaric  acid. — F.  S.  K. 


Gentisin.     S.  v.  Kostanecki.     Monatsh.  Chem.  1891,  12, 
205—210. 


See  under  IV.,  page  915. 


On  Gentisin.     St.  v.  Kostanecki  and  E.  Schmidt.    Monatsh, 
Chem.  1891,12,  318—322. 

■See  under  IV.,  page  915. 


Action   of  Hydriodic   Avid  on  Quinine;    Zsoquinine.     E. 

I.ippmanr.  and  F.  Fleissner.     Monatsh.  Chem.  1891,   12, 
327—337. 

It  litis  been  suggested  by  Skraup  that,  in  the  compounds 
formed  by  the  combination  of  cinchonine  with  three 
molecules  of  hydrochloric  acid  and  hydrobromic  acid 
respectively,  two  of  the  molecules  of  the  acid  are  combined 
iu  the  ordinary  way,  the  remaining  molecule  forming  a  true 
addition  product  with  the  cinchonine,  one  of  the  double 
bindings  being  transformed  into  a  single  one.  According  to 
the  investigations  of  Koenigs  and  Comstock  quinine  behaves 
in  a  similar  manner,  and  in  the  case  of  the  compounds — 

CjoH^NA.  3  HBr>  aati  CS0H24N2Os,  3  HC1 

it  may  be  assumed  that  one  molecule  of  the  acid  combines 
with  the  base  to  form  a  true  addition  product. 

Xow,  since  the  quinine  molecule  is  supposed  to  consist 
of  the  two  atomic  complexes  CH:iO.C„H,X  ami  C1;,H1;,XO, 
and  since,  further,  quinoline  and  its  derivatives  do  not 
combine  directly  with  halogen  acids,  it  would  seem  that  the 
molecule  of  the  acid  is  added  to  the  complex  C|0H1:iX(). 
This  view  is  rendered  more  probable  by  the  fact  that 
partially  reduced  phthalic  acids  combine  directly  with 
bromine,  as  has  been  proved  by  Baeyer.  The  following 
experiments  show  that  the  molecule  of  hydriodic  acid, 
which  is  assumed  to  be  added  to  the  quinine  molecule,  is 
readily  eliminated  by  the  aid  of  alcoholic  potash. 

Hydriodoquinine,  hydriodide.  C«„HMN2Oj,  3  III  is  de- 
posited in  yellow  prisms  when  quinine  or  its  hydrochloride  is 
warmed  with  concentrated  hydriodic  acid  on  the  water-bath 
for  1  to  2  hours ;  it  is  separated  from  the  cold  solution  by 
filtration,  washed  with  hydriodic  acid  and  alcohol  succes- 
sively, and  then  extracted  with  boiling  alcohol.  It  begins 
to  decompose  nt  215  ,  melts  at  230°,  and  is  only  sparingly 
soluble  in  cold  water  and  alcohol. 

Hydriodoquinine  Co0H24N2O2,  HI,  is  obtained  when  the 
preceding  compound  is  triturated  with  dilute  ammonia  aud 
the  mixture  extracted  with  ether ;  it  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  slender  ueedles, 
softens  at  95°,  and  decomposes  at  a  higher  temperature  ; 
wdien  heated  with  silver  nitrate  it  is  completely  decomposed 
with  separation  of  silver  iodide.  The  platino-vhloride, 
CjqHjjjNj*  ),,  111,  H2PtCle  +  2  H,U  forms  small  brown  crystals. 

Hydriodoapoquinine  hydriodide,  C19H22N302,  3  HI,  pre- 
pared by  heating  hydriodoquinine  hydriodide  with  con- 
centrated hydriodic  acid  at  100:  under  pressure,  separates 
from  alcohol  in  yellow,  ill-defined  crystals,  and  melts  at 
237°  with  decomposition  ;  when  treated  with  ammonia  it  is 
converted  into  hydriodoapoquinine,  C19H22N202,  HI,  a 
crystalline  compound,  the  platino-chloride  of  which  has  the 
composition  C,9Hs2N302,  HI,  H„PtClB  +  IL( ). 

Isoapoquinine,  C19Hv,X\,CX„  can  be  obtained  by  heating 
hydriodoapoquinine  with  alcoholic  potash  ;  it  melts  at  176  , 
whereas  Hesse's  apoquinine  decomposes  at  160°, hut,  like 
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die  latter,  it  i-  r.-:i.lil v  soluble  in  dilute  alkali-.  The 
platino-chtoridej  II  .  .\  "  .  HI'm  ;  H,0,  is  a  crystal- 
line  compound,  sparingly  soluble  in  water. 

When  hydriodoquinine  or  it-  bydriodide  is  boiled   for 
some   boon   with  alcoholic    potash,  it  i-  compleu 

retted  into  ■  base,  i leric  with  quinine,  which  the  authors 

nam.-  isoquiniue.  This  compound  has  properties  quite 
i  from  those  oi  Hesse's  conchinine  and  quinicine; 
it  i-  very  readily  soluble  in  alcohol  and  benzene,  bat  only 
sparingly  in  boding  water  and  not  dry  ether;  it  gives  the 
same  reaction  with  chlorine  water  and  ammonia  as  quinine 
and  it-  solutions  in  dilute  sulphuric  acid  and  nitric  acid 
-how  a  bine  fluorescence,  which  disappears  on  the  addition 
•>f  hydrochloric  acid  or  chlorine  compounds.     It  melts  al 

,.|  it-  specific  rotatory  power  in  97  ( volume  I  p 
alcoholic  solution  is  [a]„=  -Imps  at  27  (C  0 
but  this  value  decreases  with  increasing  concentration; 
ieoquinine,  and  it-  salts,  have  an  intensely  hitter  taste. 
The  hydrate,  '  ,11.  ,.\i  >  ■  i  11  '  >,  is  obtained  in  small 
needles,  when  ■  solution  of  the  hydrochloride  i-  decomposed 
with  ammonia,  the  solution  extracted  with  ether,  and  the 
extract  slowly  evaporated  at  the  ordinary  temperature. 
The  sulphate,  (I  II  ,.\  ".)  .  n  SO<  •  10B  0,  crystallises 
in  needles,  and  i-  very  readily  soluble  in  water.  The 
neutral  hydrochloride,  «  II  ,.\  'i.  HC1  i  2  H,0,  crystal- 
needles,  and  i-  readily  soluble  in  water,  but  the  acid 
hydrochloridi .  t '  ,  II  ,.\  i  >  ,  2  Mi 'I,  i-  more  sparingly  soluble. 
'Ih.  plaiino-chlonde,  <  ,11  ;.N '  < .,  II  ,Pt(  1, .  i-  a  yellow  crys- 
talline compound.  When  isoquinine  is  treated  with  Bilver 
in  aleoholie  solution  (see  next  column)  a  compound 
of  the  composition  <"9,ll    N  '  >  .   IgNOj,  is  precipitated. 

— F.  8.  K. 


apten.    i     Pomeranz.    Monatsh.  Chem.  1891, 12, 
879—892. 

'I'm     ethereal    oil    of   the    fruit-peel   of     films     Bergamia 

Hurunhr.i ,  which  i-  extensively  used  in  the  making  of 
perfumes,  deposits  on  standing  a  yellowish  crystalline  sub- 
stance, the  Btearopten  of  oil  of  bergamot,  which  has  been 
l"tio  known  under  the  name  of  bergapten  or  l>> 
camphor,  and  has  been  the  subject  of  various  earlier 
investigations. 

uthor  has  carefully  examined  a  -ample  of  bergapten 
obtained  from  Schimmel  and  Co..  and  purified  by  sublima- 
tion and  by  crystallisation  fromalcohoL  The  pure  substance 
melts  and  snbbmes  al  I  ss  ,  crystallises  in  colourless,  lustrous 

die.,  and  i-  only  verj  sparingly  soluble  in  boiling  water, 

hh  in  hot  alcohol,  glacial  acetic  acid,  &i 
and  a  molecular  weigh)  determination  in  phenol  solution, 

l'.h.  results  agreeing  with  those  required  bj  a  c pound  of 

the  mi  irmula I     ll  <  >,. 

When  bergapten  it  boiled  with  methyl  iodide  and  methyl 

alcoholic    potash    lor   about    five    hour-,  two  compound-    arc 

I,  one  of  which  i-  insoluble,  the  other  soluble  in 

I  •  parat.  -    fl alcohol    in    mici.  .-epic  pri-iu-, 

melts  at  52°,  and  has  the  compoeil  0t;  the  latter 

i-  the  potassium  -alt  of  an  acid  which  thi    author  names 
methulbergaptenic  acid.     This  acid  crystallises  from  dilute 

in  rhombic  plates,  melts  al    188°,  and  has  the  com- 
ii    Oji  the   compound   melting   at    52     is   the 
methyl  acid. 

'.  rgaph  nic  at  ii  ■  an   be   prepared    in   ■ 

similar  manner  ;  it  crystallises  in   prisms  or  needles,   and 
melts  at  I  12  . 

When  bergapten  i-   Fused  with  potash  it  yields  phloro- 
glucinol,  and  when  treated  with  bromine  it  is  convert.. I  into 

a  crystalline,  unstabl mpound  which  seems  to  have  the 

composition   ( ',  ll-i  i,r>:       0  iting   methylbergaptonic 

acid  with  -.hIiuih  amalgam  it  yields  a  crystalline  acid  which 
melts  al  122   and  has  the  composition  I     n    ||. 

institution  of  bergapten  i t  definiti  ly  •  stablisbed 

bj  these  experiments,  but  it  is  hoped  thai  further  investiga- 
tion will  settle  the  qui  ition. — 1'.  S.  K. 


Action   of  Hydriodic  Acid  on   the   Cinchona  Alkaloidt. 
/..  ll.'skraup.     Monatsh.  Chem.  1891, 13   431—484. 

The  prospective  publication  of  Lippmann  and  Pleissner's 
paper  [see  preceding  pagi  I  on  the  action  ofhydriodic  a.i.l  on 
quinine  has  led  the  author  to  give  a  brief  account  of  the 

re-iilt-  which  he  and  his  pupils  have  already  obtained  in  their 
investigation  of  the  behaviour  of  the  cinchona  alkaloids  and 
their  derivatives  with  hydriodic  acid. 

Quinine,  quinidine,  cinchonidine,  and  cinchonine  eoinbiiie 
with  :i  mols.  ofhydriodic  acid  forming  yellow  or  orange-red 
compounds;  under  certain  conditions  a  methyl  group  is 
eliminated  from  the  quinine  and  quinidine  molecules,  and 
there  are  formed  compound-  of  the  ...nip. .-ition — 

i      II    \'  i  ,  111, 

which  are  soluble  in  potash. 

The  salts  of  the  composition,  <  II _V.ii.  3 HI,  and 
i  .H.-.N.i  >.  :s  HI,  obtained  from  quinine  and  cinchonidine, 
are  converted  into  bases  of  the  composition  <\,II ..N  0  1 
and  i  , ,  1 1  X  <  > I  respectively,  on  treatment  with  warm 
alkali-,  '_'  mols.  of   hydriodic  acid   being  eliminated  in  each 

case  ■.  the  isomeric  salts  obtained  from  quinidine  md 
cinchonine  arc  converted  into  bases  of  the  composition 
i  ,11  Nil  [,  and  CltHuKjOI]  respectively,  on  treating  them 
with  excess  of  alkali,  1  null,  of  lndriodic  acid  being 
eliminated.  The  salts  of  the  composition,  C;  UN'  I  .  3  III. 
obtained  from  quinine  and  cliini.line  (see  above)  show  an 
analogous  behaviour ;  that  obtained  from  quinine  lost  - 
•J  mols.  ofhydriodic  acid  on  treatment  with  potash,  whereas 
only  1  niol.  of  the  acid  is  eliminated  from  the  quinidine 
salt". 

Several  other  facts  are  briefly  Stated,  the  full  account  of 
the  experiments  being  reserved  for  a  future  paper. — P. 8.  K. 


A  A i  r  Laboratory  Process  for  Preparing  ffymrobrowtic 
Acid.  (1.  s.  Newth.  Chem  .New-,  October  80,  1891, 
215. 

This  method  is  a  synthetical  one,  and  consists  in  passing 

.i  stream  of  hydrogen  and  bromine  vapour  over  a  spiral 

..t  platinum  wire   heated  to  bright  redness  bj  means  of  an 

Bum  nt.     A  glass  tube,  about   7  inches  long  and 

five-eighths    inch    Lore,    is    fitted    BJ    each    cud    with    a   cork 

b  short  straight  piece  of  small  tube;  through  each 
.oik   i-  also  fixed  a  stout  wire,  and  these  two  wires  are 

joined    by    mean-    of   B  -hoit    spiral    of    platinum    wire,   the 

spiiai  being  about  l  in.  lone,  i  Ine  end  of  this  apparatus  is 
■..[  to  a  small  wash-bottle  containing  hmniinc, 
through  which  a  stream  of  hydrogen  can  be  bubbled.  The 
othet  .nil  i-  attached  to  a  tube  dipping  into  ■  vessel  of 
watet  for  the  absorption  of  the  gas,  or,  if  a  large  quantity 
of  the  solution  i-  required,  to  a  series  of  WoulFs  bottles  con- 
taining water.     Hydrogen  i-  first  slowlj  passed  through  the 

Hi    the  air   i-    displaced,   when    the    platinum   spiral 

i-  heated  to  brighl    redness  by  the  passage  of  a  suitable 

nt.  Complete  combination  takes  pis 
contact  with  the  hot  win-,  and  the  colour  imparted  to  the 
ies  by  the  bromine  vapour  is  entirely  removed. 
and  the  contents  of  the  tube  beyond  the  platinum  arc 
perfectly  colourless.  The  vessel  containing  the  Immune 
mat  be  heated  to  a  temperature  of  about  60  C.  in  ■  water- 
hath,  at  winch  temperature  the   hydrogen  will  be  mixed 

with   nearly  the  requisite  amount  of  hr ine  to  eoi 

with  the  whole  ol   il     Bo  long  as  even  a  alight  oxoesn  oi 

ii  i-  passing,  which  i-  readily  ^<ii\  bj  the  escape  of 
bubbles  through  the  water  in  the  absorbing  trowels,  the 
issuing  hydrooromic  acid  will  remain  perfectly  colour- 
less, and    therefore    free   from    hi ine  |   10    thai    it    i-    not 

necessary  to  adopt  any  of  the  usual  methods  for  scrubbing 

through  vessels  containing  phospl b.    When  the 

operation  is  proceeding  very  rapidly  a  lambent  flame 
occasionally  a]. pear-  iii  tin  tube  ju-t  before  the  platinum 
wire,  but  thi-  name  is  never  propagated  back  through  the 
narrow  tube  into  the  bromine  bottle.  The  precaution  may 
be  tak.n,  however,  of  plugging  this  narrow  tube  with  a 
little  glass  wool,  which  renders  an]  inconvenience  from  this 
cause  quite  impossible,    Hy  this  method  a  large  quantity  of 
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bromine  iniiy  be  rapidly  converted  into  hydrobromic  acid 
without  any  loss  of  bromine,  and  the  operation  when  once 
started  can  be  allowed  to  proceed  without  any  further 
attention. 


PATENTS. 


Improvements  in  Obtaining  or  Separating  Oxygenfrom 
Atmospheric  Air.  J.  H.  Parkinson,  Manchester.  Eng. 
Pat.  14,925,  September  22,  1890.     Sd. 

Permanganates  give  off  oxygen  when  heated  in  vacuo, 
and  the  residue  absorbs  oxygen  by  treatment  with  air  under 
pressure.  The  reacting  material  may  consist  of  perman- 
ganate or  manganate  of  potash  or  soda,  preferably  baked 
with  kaolin  (see  following  abstract),  or  a  combination  of 
lower  manganese  oxides  and  free  alkali  mixed  with  clay,  or 
else  pumice  stone,  "saturated  with  a  solution  of  per- 
manganate or  with  the  lower  oxides  of  manganese," — the 
purport  of  all  of  which  mixtures  being  to  reduce  the 
permanganate  to  a  porous  spongy  condition.  This  per- 
manganate is  charged  in  retorts  and  kept  at  a  temperature 
of,  say,  550°  C,  whilst  a  vacuum  pump  draws  off  the  oxygen 
and  conveys  it  to  a  gas-holder.  Superheated  air,  previously 
purified  with  caustic  soda  or  lime,  is  now  forced  into  the 
retort,  and  coming  in  contact  with  the  residue  consisting  of 
"the  lower  oxides  of  manganese  and  probably  free  alkali," 
gives  up  its  oxygen,  whilst  the  nitrogen  escapes  into  the 
atmosphere.  The  retorts  are  worked  in  series  ;  a  description 
of  the  apparatus  is  given,  accompanied  by  five  drawings; 
the  details  of  the  apparatus  are  fully  described  in  Eng.  Pat. 
9457,  1891  (not  yet  published).— H.  A. 


Improved  Process  of  Treating  Permanganate  of  Potash  to 
Produce  a  Spongy  Porous  Mass.  J.  H.  Parkinson, 
Manchester.     Eng.  Pat.  14,931,  September  22,  1890.     Sd. 

For  the  successful  production  of  oxygen  (see  previous 
extract)  it  is  necessary  that  the  permanganate  should  be  in 
a  finely-divided  condition.  This  is  best  attained  by  grinding 
together  permanganate  or  manganate  of  potash  or  soda  with, 
say,  15  per  cent,  of  kaolin,  mixing  the  mass  with  water  into 
a  stiff  paste,  in  which  state  it  is  moulded  into  bricks.  The 
slabs  are  placed  on  shelves  within  a  vessel  provided  with  a 
tightly-fitting  lid  and  provided  with  a  connection  to  a 
vacuum  pump.  The  operation  is  assisted  by  saturating  the 
atmosphere  of  the  vessel  with  aqueous  vapour,  for  which 
purpose  three-quarters  of  an  inch  of  water  is  placed  on  the 
bottom  of  the  vessel,  which  is  thereupon  exhausted  of  air 
and  gently  heated,  commencing  at  15° — 20°  C,  till  all  the 
water  has  evaporated.  Under  the  combined  action  of  the 
vacuum,  and  of  a  steadily  increasing  heat  (up  to  100°  C), 
the  mass  will  bake  in  3—4  hours  time  into  a  hard  and 
porous  mass. 

At  one  part  of  this  drying  and  baking  operation  "the 
communication  with  the  vacuum  pump  is  closed  and  the 
beat  gradually  applied  until  a  pressure  somewhat  above  that 
of  the  atmosphere  is  produced  in  the  retort,  by  which  time 
the  water  placed  in  the  retort  and  the  moisture  of  the 
mixture  is  converted  into  vapour." 

At  the  end  of  the  operation  some  oxygen  is  given  off. 
Two  sheets  of  drawings  accompany  the  specification. — H.  A. 


Improvements  in  the  Filling  of  Cylinders  or  other  Receivers 
with  Oxygen,  Hydrogen,  Coal,  (Ml,  and  other  Gases  or 
Mixtures  of  Gases  under  Pressure.  J.  H.  Parkinson, 
Manchester.     Eng.  Pat.  18,445,  November  15,  1890.     Sd. 

See  under  I.,  page  908. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENT. 

Improvements  in  or  Relating  to  Photo-Mechanical  Colour 
Printing.  F.  J.  Upton,  London,  and  G.  Stephens, 
Walthamstow.     Eng.  Pat.  1793,  January  31,  1891.     6d. 

A  photographic  negative  of  the  object  to  be  represented 
is  taken  and  developed  in  the  usual  manner.  From  this 
negative,  which  is  of  any  required  size,  several  positives  are 
printed  upon  paper  sensitised  in  different  manners  according 
to  the  number  of  colours  in  the  object  photographed;  thus, 
a  positive  intended  to  receive  the  yellow  shades  alone  of 
the  original  object  is  coated  with  potassium  dichromate 
(15  parts),  silver  nitrate  (5),  "muriates  of  iron  or  proto- 
chloride  "  (5),  gelatine  (30),  and  water  (45)  ;  for  the  red 
shades,  with  potassium  dichromate  (20  parts),  silver  nitrate 
(15),  gelatine  (20),  and  water  (45),  after  floating  the  paper 
in  a  10  per  cent,  solution  of  chrome  alum  and  drying  it ;  for 
the  blue  shades  solely,  with  potassium  dichromate  (20  parts), 
"  muriates  of  iron  or  protochloride  "  v10).  gelatine  (10),  and 
water  (CO),  after  floating  in  a  chrome  alum  solution  (10  per 
cent.)  and  drying ;  for  the  black,  brown,  and  grey  shades,  with 
gelatine  (10  parts),  potassium  dichromate  (10),  and  water 
(80)  (in  printing  for  these  shades,  the  time  of  exposure  varies 
inversely  with  the  intensity  of  shade  required,  the  positive 
for  black  being,  thus,  exposed  for  the  shortest  time  of  the 
three)  ;  and  for  "  any  slight  tints  of  colour,  having  no 
body  "  the  paper  is  lightly  coated  with  a  solution  of  gelatine 
(5  parts),  potassium  dichromate  (5),  alcohol  (2),  and  water 
(88).  The  printed  positives  are  covered  with  a  mixture  of 
"  re-transfer  ink  "  and  palm  oil,  washed  with  water  to 
remove  the  surplus  ink,  partially  dried,  and  transferred  to 
lithographic  stones.  The  resultant  impressions  from  these 
various  stones  upon  paper,  each  having  its  requisite  form, 
position,  and  colour,  produce  a  perfect  picture  of  the  object 
photographed. — E.  B. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Chemical    Theory   of  Gunpowder.     H.  Debus.     Aunalen, 

1891,  265,  257--315. 
The  author  discusses  briefly  the  earlier  views  which  were 
entertained  in  regard  to  the  products  of  the  explosive 
decomposition  of  gunpowder,  and  refers  to  a  former  paper 
of  bis  (Aunalen,  212,  295—298)  for  a  fuller  statement  of 
his  views  on  this  part  of  the  subject.  He  notes  how  Noble 
and  Abel  contirmed  the  conclusions  of  Karolyi  that  the 
quality  of  the  products  of  decomposition  when  the  powder 
is  tired  in  a  closed  vessel  is  only  dependent  on  the  compo- 
sition of  the  powder  and  not  on  the  pressure  developed. 
The  quantities  of  the  products,  however,  as  found  in 
different  experiments  and  by  different  observers,  vary 
greatly,  but  the  author  points  out  several  circumstances 
which  would  account  for  these  discrepancies,  and  states  that 
both  the  quality  and  quantity  of  the  products  of  decom- 
position depend  solely  on  the  composition  of  the  powder. 
As  the  composition  of  powders  is  very  varied,  so  must  also 
be  that  of  the  products  of  their  decomposition,  and  the 
author  proceeds  to  develop  a  general  equation  which  can  be 
adapted  to  each  special  case,  and  by  means  of  which  the 
quantities  of  the  different  products  of  decomposition,  the 
amount  of  heat  and  gas  produced,  and  also  the  relative 
energy  can  be  calculated,  and  shows  that  theory  and  facts 
agree,  and  that  it  is  possible  to  determine  by  purely 
theoretical  means  the  composition  of  a  powder  which  is 
required  to  fulfil  specific  conditions.  He  assumes  that  the 
combustion  is  complete,  and  that  the  powder  is  composed 
only  of  saltpetre,  sulphur,  and  pure  carbon,  the  other  con- 
coustitucuts  of  the  carbon  heiug  neglected.     He  also  takes 
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The  author  circs  an  example  of  the  calculation  of  the 
relatu  i    potential  energy  of  a   powder   by  man*   of  this 
forma)*,  and  adopt*   lfertbelot's    suggestion   to    take   tbe 
product  of  the  volume  of  gas  evolved  and  the  number  of 
calories  riven  off  as  a  measure  of  the  potential  energy  and 
then  deduces  the  general  principle :  tkmt  n  erery  itnd  if 
finite  tke  qmmntitf  of"  .mi  imcrmtes  amd  tke  qmamtila  if 
kemt  deeremte*  mitk  Ike  cortom  aW  smlmkmr. 
a  comparison  of  theory  with  the  results  obi*. 
and  Abel,  and  Rons  and  ^orraa  ^  JahresherichT     - " 

n  that  although  the'-  .-enters 

found  in  all  cases  more  gas  and  calories  than  the  former, 
the  order  in  which  the  relative  potential  energy  of  the 
puwdcts  folio*  b  the  same  according  to  both  observers, 
and  agrees  with  theory.  The  author  then  roes  on  to 
describe  a  giaphie  representation  of  the  quantities  of  salt- 
petre, salphar.  and  carbon,  which  are  converted  into 
pmaiMHm  carbonate,  salphate.  disslphate.  carbonic  acid, 
and  nitrogen ;  bat  the  original  article,  as  well  as  another 
(Annaten.2lc  consulted  for  expmimtioiw  of 

the  aathor's  views  and  method  of  calculation      He  show 
that  *■  when  the  amount  of  saltpetre  and  salphar  is  con- 
stant the  energy  increases  with  the  carbon,  and  when  tbe 
saltpetre   and    carbon    are    constant   it    deer-    -   - 
quantity  of  solpbor   increas*-  m   e»  ideate  of  tbe 

awwaViinii  of  the  porely  empirical  methods  which  have 
been  hitherto  employed  ia  determining  tbe  composition  of 
gunpowders,  he  points  to  tbe  great  variations  is  the  pro- 
portions which  have  been  used  from  time  to  time  in 
iliaViuii  eoaatries  and  in  different  works.  In  Prussia 
military   powder    had    the    following  composition    in   the 


- 

Charcoal. 
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The  eomposition  of  the  powder  of  the  principal 
eoaatries  of  tbe  world  may  be  referred  to  the  three 
follow -r-c  tTp 


Expktieaj  of  Pmwder,  Ihnutmi-.e.  ire.     Cbem.  Ind.   1991. 

H.  -"         - 
C   xmsmw  on  an  explosion  which  took  place  at  a  powder 
ration  is  called  to  tbe  Decessity  of  carefully  and 
at  once  removing  powder-dust  ihimu  it  is  formed,  or 
thoroughly  sprinkling  the  place  with  water. 

Few  explosions  are  reported  in  dynamite  works,  and  this 
favourable  state  of  affairs  is  attributed  to  tbe  improved 
method  of  working  and  tbe  more  perfect  construction  of 
tbe  cartridge  machines.    A  most  important  point  in  these 

- 
cylinder. 

"  An  accident   having  ouaiied  through  the  ex  plosion  of 

some  frozen  nitroglycerin  lying  in  a  garter  which  was  being 

scraped  by  an  iron  rake,  it  is  recommended  that  all  such 

-   and   conduits    should   be  thoroughly   washed    oat 

with  warm  water  (about  3*F  < 

Some  accidents  occurred  in  picric  acid  factories.  Ia  this 
connexion  it  is  pointed  out  that  picric  arid  by  itself  is  not 
dangerous,  and  cannot  be  exploded  by  blows,  bat  in  the 
form  of  a  picrate  is  very  dangerous.  Picric  arid  melts  at 
:  in  this  state  readily  combines  with  any  lime-dag, 
or  iron  oxide  from  rusty  nails.  Hence  it  is  necessary  to 
take  special  care  in  the'  construction  of  the  drying  rooms, 
tbe  walk  must  not  be  whitened  with  lime,  the  acid  shoaH 
:--  .         -  ....  -    •  -  •-       -      -•  •-'r.,  ...••  - 

.--  :     -     ■    -'..--■  -■  • 

A  few  trivial  accidents  are  reported  from  the  i 
of  gan-eotton. 

The  manufacture  of  mtiiun   fulminate  am 

the  greatest  number  of  accidents.  The  old 
practice  of  using  a  wooden  "  charging  spoon  "  is  tonaVmiwd 
and  tbe  advantages  of  employing  one  of  ebonite  advocated. 
-  e  latter  does  not  shrink  or  warp,  the  holes  for  the 
copper  cap  and  detonator  cases  can  be  bored  the  correct 
-  void  the  lodgment  of  the  fulminate  round 
the  cases,  which  after  -  to  an.  ideal »  when  they  are 

rem   ted  from  ihc  aaooai. 

Tbe  practice  of  destroying  fnhainare  uridawj  by  burning 
is  condemned,  and  the  method  of  decomposing  by  means  of 
hydrochloric  arid  recommended  The  view  that  fulminate 
lered  harmless  by  treatment  with  caustic  soda  or  lime 
and  addition  of  sodium  sulphide  is  unreliable,  as  explosive 
doable  salts  are  oftea  formed.  When  rinc  or  tin  is  ased  to 
precipitate  the  mercury,  the  fulmimc  arid  roes  over  to  the 
other  metal.  Tbe  disadvantage  of  the  hydrocbloric  arid 
method  is  the  etulaliua  of  hydrocyanic  arid  which  takes 
place  :  thes,  however,  can  be  remedied  by  emcient  ventilation 
of  the  room  in  which  tbe  d*cootpositioo  is  effected. 

irtber  recommended  that  tbe  nitrous  lapoats  which 
are  given  off  when  the  muiuM  is  dissolved  m  nitric  arid. 
-  those  evolved  from*  the  action  of  tbe  muiuiy 
nitrate  on  tbe  alcohol,  should  be  condensed  as  far  as  possible, 
and  the  permanent  gases  led  into  a  mgh  chimney.  Precaa- 
tions  should  also  be  taken  against  ■ 
the  workpeople.— W.  M. 


pat: 
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.    lie    Mmmmfaetmrt    ef   Ejmlttint  fmr 
/awWarriaf  eW    Prmjeetile   Purposes.     A.  J.   Campion, 
Margate,  and  J.  K.  Tenasoa-Woods,  Loodon.      Eng.  I'a: 
ISSOl     6d. 


<■-;■.•  .. 


The  anther  state*  that  ia  the  same  manner  as  the  salphar 
on  a  match  car- 
powder  the  tniaing  rarphar  heats  the  saltpetre  and  charcoal 
to  the  temperature  of   reaction.     A   mix' 
and   charcoal   is  less   easily  ignited    than   one   conta 
salphar  ia  addition,  and  he  coaeiude*  also  that  a  certain 
araporboB of  mjaaaa   .  aeceaaan      1-  lafctew     :    ,  •    a 
powder  it  is  shown   that   ihecaebcaliy  it    ts  tbe   atiuntxst 
i-  wdar,  vi  i  •-  -  agree*  »    -  experience. — v    XI. 


-  rst.  ia  the  manufacture  of  ammo- 

riaarjon  into  an  explosive  by  admixture  with 
certain  solid  hydrocarbons,  sack  as  orokcrite  or  parama 
wax,   and,   in   some  cases,  salphar  and  charcoal  are  abo 


Tbe  immimium  nitrate  is  thas  undtrtd  bub  hj piustupat- 
This    sah    is  prepared,  according  to  tbe  fast  proces-. 
adding  ammonium  chkwide  to  -odium  ait 
double    decomposition    takes    place,    and    tbe    salt 
separated  by  crystallisation.    In  the  second  method,  i 

a  added  to  calcium  chloride,  doable 
ensues,  and  the  salts  are  separated  by  crystallisation.    To 
the  calcium   nitrate  thas  obtained  ammonium  salphate  or 
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carbonate  is  added,  and  the  ammonium  nitrate  is  separated 
from  the  precipitated  calcium  salt  and  obtained  by  evapora- 
tion from  its  solution. — W.  M, 


Improvements    in    Explosives.      G.    Trench,    Faversham. 
Eug.  Pat.  18,472,  November  15,  1890.     4d. 

This  specification  describes  an  explosive  containing,  say. 
dinitrobenzene  1  part,  nitrocellulose  1  part,  barium  and 
potassium  nitrates  6  parts,  nitroglycerin  2  parts. 

The  presence  of  the  nitroglycerin  renders  the  substance 
plastic,  an  advantage  not  possessed  by  the  explosive 
described  in  the  inventor's  previous  patent,  18,241  of  1889 
(this  Journal,  1890,  1010).— \V.  M, 


XXIII.-ANALTTICAL  CHEMISTKY. 

APPARATUS. 

The  Measurement  of  the  Concentration  of  Solutions  by 
Bfeans  of  Refractive  Index.  H.  O.  G.  Ellinger.  Jour. 
prakt  Chem.  1891,  44,  152—157. 
When  a  substance  is  dissolved  in  a  liquid,  the  index  of 
refraction  of  the  latter  is  changed,  and  the  change  becomes 
greater  as  the  concentration  increases.  Very  exact  measure- 
ments of  the  degree  of  concentration  of  a  solution  can  be 
carried  out  by  making  use  of  this  fact.  The  "  oleore- 
fractometer"  introduced  by  Amagat  and  Jean  is  specially 
adapted  for  such  determinations.  It  ought  to  be  called  a 
•■  difference  refractometer,"  since  it  is  capable  of  wider  use 
than  its  original  name  indicates.  The  apparatus  is  arranged 
as  follows  :— The  collimator  and  telescope  are  placed  in  a 
fixed  position,  so  that  their  axes  are  in  line.  The  light  after 
leaving  the  collimator  passes  through  a  layer  of  liquid  con- 
tained in  a  trough  bounded  by  two  parallel  glass  plates,  and 
from  this  into  the  telescope  ;  but  within  the  layer  of  liquid 
mentioned  there  is  a  hollow  prism  formed  by  two  plane- 
parallel  glass  plates,  into  which  another  liquid  cau  be 
introduced.  Instead  of  a  slit  the  collimator  has  a  vertical 
knife  edge,  moveable  by  means  of  a  micrometer  screw,  in 
the  telescope  there  is  a  transparent  plate,  on  which  is  a 
finely-divided  scale  of  100  divisions.  The  following  is  the 
method  of  finding  the  amount  of  a  given  substance  in 
solution  in  water  : — 

Distilled  water  is  first  poured  into  the  trough  and  prism, 
and  a  caudle-flame  is  placed  in  front  of  the  knife  edge  of 
the  collimator.  The  field  of  the  telescope  now  exhibits  a 
bright  and  a  dark  part  separated  .by  a  sharp  division  hue. 
By  means  of  the  micrometer  screw  this  line  is  made  to  fall 
on  the  null  part  of  the  scale  in  the  field  of  view  of  the 
telescope.  If  the  water  in  the  prism  is  now  replaced  by  a 
solution  of  any  substance,  the  position  of  the  division  line 
is  shifted,  and  since  the  refracting  angle  of  the  prism  is  to 
the  left  of  the  observer  looking  through  the  telescope,  the 
line  will  shift  to  the  right  if  the  solution  has  a  higher 
refractive  index  than  water.      In  the  case  of  common  salt,  if 

1  per  cent,  shifts  the   division  line  through   7i  divisions, 

2  per  cent,  through  15,  and  5  per  cent,  through  3S,  these 
numbers  show  the  method  is  delicate,  aud  that  the  readings 
are  fairly  proportional  to  the  concentration.  Solutions 
which  are  so  concentrated  that  they  give  readings  beyond 
the  range  of  the  apparatus  (e.g.,  common  salt  solutions 
beyond  8  per  cent.)  cau  be  measured  after  diluting  them 
with  known  proportions  of  water.  For  each  substance  a 
number  can  be  determined  which  the  author  calls  its 
"  promillefactor  ;"  this  is  the  number  by  which  the  telescope 
reading  must  be  multiplied  in  order  to  give  the  amount  of 
tin'  substance  dissolved  in  1,000  of  water. 

The  method  is  rapid  ami  easy,  ami  can  be  applied  to 
solutions  in  quantities  as  small  as  2  cc.  The  following 
sen  es  as  an  example  and  test  of  its  use  : — 

A  solution  of  sugar  was  made  up,  and  contained  7  ■  7  per 
cent,    of    sugar.     This    was    tested    (1)    as    prepared;  (2) 


diluted  with  an  equal  weight  of  water :  (3)  twice  the 
weight  of  water;  (4)  three  times  the  weight  of  water.  The 
corresponding  readiugs  were  49,  24.  16,  12.  Since  the 
promillefactor  of  sugar  is  1*6,  these  readings  give  78 "4, 
38*4,  2j'6,  and  19'2  parts  of  sugar  per  1,000;  aud  indicate 
the  strength  of  the  original  solution  as  7*84,  7'68,  7- 68, 
7 '  68  per  cent,  respectively. 

The  addition  of  spirits  of  wine  to  water  causes  an  increase 
in  its  refractive  index,  but  this  increase  is  not  so  rapid  nor 
so  regular  as  when  a  salt  is  dissolved.  Thus  the  constant 
promillefactor  would  give  incorrect  results,  and  it  is 
necessary  to  construct  a  curve  or  table,  and  work  from  this 
by  interpolation.  In  the  following  table  the  first  column 
gives  percentages  of  spirits  of  wine  by  volume,  aud  the 
second  column  the  corresponding  readings  of  the  instru- 
ment : — 


Percentage. 

Reading. 

Percentage. 

Reading. 

l 

2 

12 

27J 

0 

4 

11 

321 

4 

s; 

16 

3S 

G 

13 

IS 

«: 

s 

IS 

20 

isl 

10 

22  r 

The  following  are  values  of  promillefactors  for  various 
substances  (the  water  of  crystallisation  being  reckoned  in 
with  tin-  weight  of  the  substance)  : — Sodium  chloride,  1*33  ; 
potassium  chloride,  1*7;  ammonium  chloride,  1'2;  potas- 
sium carbonate,  1*45;  potassium  hydrocarbonate,  2 '08; 
sodium  carbonate,  I'll;  sugar,  dextrin,  and  gum,  1  •  6. 

— D.  E.  J. 


Burette  Float  for  Opaque  Liquids.     II.  Hey.     Ber.  1891, 

24,  2098. 
The  float  described  has  two  bulbs  ;  the  upper  one,  upon 
which  is  marked  the  line  for  reading,  is  smaller  than  the 
lower  one,  so  as  to  prevent  its  touching  the  sides  of  the 
burette.  The  float  is  weighted  so  that  the  upper  bulb  is 
completely  above  the  liquid,  and  therefore  readings  can  be 
made  with  it  irrespective  of  the  character  of  the  liquid  in 
the  burette.— 11.  A.  L. 


INORGANIC   CHEMISTRY.— 
QUALITATIVE. 

Preparation  of  Ammonium  Sulphide.     E.  Donath.     Chem. 

Zeit.  1891,15,  1021. 
Instead  of  the  usual  method  of  preparing  ammonium 
sulphide,  by  saturating  ammonia  solution  with  sulphuretted 
hydrogen  gas,  which  is  troublesome  and  unpleasant,  the 
author  distils  a  mixture  of  ammonium  chloride  and  solution 
of  sodium  sulphide.  The  sal-ammoniac,  in  the  form  of 
powder,  is  mixed  with  twice  its  weight  of  sodium  sulphide 
dissolved  iu  hot  water  (1  part  of  sodium  sulphide  to  2j  parts 
of  water),  and  the  mixture  is  distilled  until  half  the  liquid 
has  passed  over.  The  yellow  solution,  so  prepared,  is  very 
concentrated,  and  has  all  the  properties  of  the  ordinary 
reagent. — H.  K.  T. 

The  Detection  of  Arsenic   in  Metallic  Iron.     O.  Sauter- 

meister.  Chem.  Zeit.  1891, 15,  1021—1022. 
I.\  the  German  dispensatory  it  is  directed  that  powdered 
and  reduced  iron  shall  be  tested  for  arsenic  by  adding 
hydrochloric  acid,  and  allowing  the  gas  evolved,  after 
ignition,  to  impinge  on  a  porcelain  dish,  as  in  Marsh's 
test.  The  author,  when  testing  iron  in  this  way,  added 
some  arsenic  solution  in  order  to  test  the  accuracy  of  the 
process,  and  was  astonished  to  find  that  no  arseniuretted 
hydrogen  was  evolved,     As  much  as  01  grro.  of  arsenious 
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anhydride  could   be  added  to  1  grm.  of  iron  without  any 

in  ..f  araeninretted  hydrogen  taking  plae 
examining  the  residue  left  after  the  solution  of  the  iron, 
the  arsenic  was  found  as  a  black  mass,  and  had  evidently 
inoed  to  the  metallic  state  bj  the  nascent  hydrogen, 
tons  chloride  does  not  reduce  arsenious  anhydride. 
After  much  searching,  the  author  has  found_ that  this  anion 
of  iron  on  arsenic  solutions  is  mentioned  in  an  article  by 
Wohlerinthe    tanalen  der  Phann.  of  1839.     If  excess  ol 

rinc  be  added  to  the  ir at  hydrogen  u  easily 

obtained  when  arsenic  i-  present.  The  author  hoped  that 
this   behaviour  of  arsenic  in  the   presence  of   iron  might 

allow   of   its  separation  fr f,  but   on   trial  the 

latter  ele nt   was  found  to  behave  in  the  same  way  as 

arsenic  (a  similar  behaviour  in  the  case  of  phosphorus  has 
been  proved  bj  J.  B.  Mackintosh;  this  Journal,  1886, 106). 
In  conclusion,  when  testing  iron  for  arsenic,  the  residue  left 
on  solution  ol  the  mi  I  il  in  hydrochloric  acid  Bhould  always 
be  examined*— H.  K.  T. 


On  tin-   Detection  oj  Arsenic.    J.  Thiela.     Annul,  i 

265,  55—66. 
1.  Hypophosphorous  Arid  ii<  a  'Reagent  for  Arsenic— 
Jt  is  already  known  that  arsenic  is  deposited  in  the  metallic 
rom  solution  on  boiling  with  hypophosphorous  acid. 
The  author  timls  that  when  a  solution  in  hydrochloric  acid 
is  used  the  reduction  takes  place  without  boiling,  and  does 
not  require  aver}  concentrated  solution  of  hypophosphorous 
the  method  is  therefore  a  convenient  one  for  detecting 
arsenic  in  pri  antimonj  and  tin.     The  solution  to 

■  .1  maj  contain  the  arsenic  as  arsenious  oi 
acid:  it  is  made  strongly  acid  with  hydrochloric  acid,  and 
commercial  hypophosphorous  acid  is  added  in  the  | 

ti f  i  arm.  to  every   10  cc.  of  solution.     It  is  best  to 

warm  the  solution  by  placing  it  in  a  test-tube  ami  dipping 
this  into  boiling  water:  the  arsenic  i-  soon  precipitated  as 
a  .lark  brown  powder.     If  tli'-  solution  i-  more  dilute  it  may 
require  warming   for  80  minutes.     Winn  the  amount  of 
arsenic  present  i-  very  small  no  precipitate  is  thrown  down, 
Inn  the.  solution  turn-  brown  in  colour.     In  sulphuric  acid 
solution,  in  absence  of  halogens,  there  is  only  a  partial 
reduction, or  sometimes  none  at  all.     [t  therefore  appi 
that   tin-   process   most  hi-   regarded   a-  a  reduction  of  a 
chloride,  ami  not  an  oxide,  of  arsenic.     In  view  of  thi 
that  arsenic  ha-  a  smaller  affinity  for  iodine,  it  appeared 
likely  that  the  iodide  would  !>.■  even  more   readily  redui 
Experiment  showed  that   the  addition  of  potassium  iodide 
did  considerably  increase  tin-  delicacy  of  the  react 

With  tl xception  of  the  noble  metals  (which  are  also 

reduced  by  hypophosphorous  acid),  copper  i-  the  only 
substance  which  is  likely  to  lead  to  error:  Poi  even  in 
dilute  solution  i'  is  reduced  just  like  arsenic.  Antimonj 
ami  bismuth  are  only  reduced  in  concentrated  solutions, 
and  are  further  distinguishable  bj  the  black  colour  of  the 
precipitates  which  thej  give.  It  tin-  colour  indicates  the 
presence  ol  either  "t  these  metals,  the  precipitate  i-  brought 
into  a  -mall  Biter,  and.  without  washing  (for  thi-  might 
all"«  of  oxidation  of  the  u  d  ssolved  in  a  few  drops 

-oliini.ii  ..)  in. .nun.'  in  hydrochloric  acid.  This  solu- 
tion will  contain  marly  all  the  arsenic  ami  very  1  til.  ..i  the 
other  metals,  so  thai  a  repetition  of  the  test  should  give  a 
precipitate  having  the  characteristic  arsenic  colour.  The 
method  cannot  be   used  for  tie'  quantitative  scparati 

nie  from  antimonj  ami  till,  because  the  precipitate 
oxidises  rerj  readilj .  ami  therefore  cannot  hi-  washed. 

H  Apparatus  t><  dt 

in  j  i  ;  antimonj  in  presence 

of   iron   ami   hydrochloric    acid   do   not   evolve   any   anti- 
moniuretted   hydrogen.     Since   compounds  of  arsenic    do 

Ive  arseniuretted   hydrogei ler  the  -aim.  conditions, 

it   appeared   probable   that    this    differei i:i   behaviour 

hi  provide  a  means  "i  the  one  in  prew  i 

the  other.    '  ofortunately,  all  commercial  iron  (cvenyerrwei 
reduction)  contains  sulphur.     Thi-  gives   rise  to  an  cvolu- 
ulphurcttcd  hydrogen  which  complete!}  masks  the 
arsenic  ti  I        intnor  met  with  unexpected  difficulties 

in  obtaining  iron  free  from  sulphur,  Inn    finally  succeeded 


in  preparing  it  by  electrolysis  of  iron  chloride.  The  metal 
so  prepared  oxidises  readily,  and  must  he  immediately 
rinsed  with  water,  alcohol,  and  ether,  and  dried  in  a 
desiccator  in  vacuo.  It  dissolves  readily  in  dilute  acids, 
and  when  so  treated  in  Marsh's  apparatus, il  gives  no  trace 
of  a  mirror,  even  when  considerable  quantities  of  antimony 
chloride  are  introduced,    tin  the  addition  of  arsenious  or 

arsenic  acid  there  is  an  inn liate evolution  of  arseniuretted 

hydrogen.     <•'■■■'■■  also  previous  abstract.) 

:t.  On  the  I  rse  of  Platinised  Zinc  in  Marsh's  Apparatus. 
— In  testing  reagents  for  arsenic,  the  author  generally 
followed  il..  common  practice  of  adding  a  few  drops  ol 
platinum  chloride  to  accelerate  the  solution  of  the  tin  until 
he  found  that  thi-  led  to  error-  ami  diminished  the  delicac] 
of  tin'  reaction  This  probably  arise-  through  the  formation 
of  a  compound  of  arsenic  and  platinum.  It  was  freqnently 
found  that  hydrochloric  ami.  -..Id  a-  "  free  from  arsei 
appeared  to  be  really  so  when  tested  with  platinised  sine; 
whereas,  in  the  absence  of  platinum,  it  produced  undoubted 
arsenic  mirrors. 

I.  On  the  Precipitation  of  Arsenic  Acid  with  Sul- 
phuretted Hydrogen, — The  author  corroborate-  the  results 
arrived  at  by  other  chemists  respecting  this  reaction.  From 
warm  acid  solutions  the  arsenic  is  precipitated  by  a  rapid 
stream  of  gas  a-  pentasulphide,  whereas  a  slow  current  of 
gas  throws  down  a  mixture  "t  pentasulphide  ami  bisulphide. 
On  the  other  hand,  when  a  rapid  stream  of  sulphuretted 
hydrogen  is  passed  through  a  cold  solution  of  arsenic  acid 
in  hydrochloric  acid,  a  bright  yellow  precipitate  i-  obtained 
which  dm-  not  consist  of  pure  pentasulphide.  hut  i-  a 
mixture  of  the  trisulphide  with  sulphur. — D.  E.  3. 


INORGANIC   CHE  MISTRY.— 
QUANTITATIVE. 

Note  a,,  the  Precipitation  if  Phosphorus  from  Solutions 
of  Iron  iiml  Steel.      1!.  Hamilton. 

See  pages  90 1 — 900. 


On  the  Analysis  of  Commercial  Aluminium  and  Us  Alloys. 
V.  Begelsberger.  Zeits,  f.  Angew.  Chem.  1891,860—868. 

Iiiv  external  characteristics  ami   behaviour,  on  easting,  of 
commercial  aluminium  of  various  grades  of  purity  arc  Bret 

given;  then  follow  rapid  methods   lor  tin-  determination  of 
the  usual  impurities.     The  commonest  of  these  are  silicon 

and  iron,  linn  follow  copper,  lead,  calcium,  sodium,  sulphur, 

and  carbon.  '  if  the  impurities  iron  and  silicon,  the  former 
i-  the  most  prejudicial.  If  these  two  impurities  aloni 
present,  and  if  the  silicon  exceed  the  iron  in  quantity,  the 
metal  maj  1..'  taken  a-  suitable  for  technical  purposes 
requiring  tensile  Btrengtb  ami  malleability  if  it  contain 
98  per  cent,  of  aluminium.  For  a  general  examination  ol 
aluminium   the   metal   i-   dissolved   in  potassium  hydrate, 

Iron,  COpper,  an. I    -..nie    other     metal-    remain     lllldi-sol veil, 

ami  -ili.  . .I.  solution.     'I'he  residue  is  dissolved  in 

Sulphuric    a. '111.    tin     cupper    1-    preeipitaled  bj  'sulphuretted 

hydrogen  or  electrolytically,  and  the  iron  titrated.  The 
alkaline  solution,  containing  the  sihoon,  is  neutralised  with 
hydrochloric  acid,  evaporated  i"  dryness,  the  residue  treated 
with  water  and  hydrochloric  acid,  filtered  off,  ignited  and 
weighed.  It  i-  then  treated  with  sulphuric  and  hydro- 
fluoric acid-,  and  any  aluminium  dissolved  OUt  is  determined 
in  the  ll-llal  way.  The  difference  gives  the  silicon  a- 
silicic  anhydride. 

When  tin-  in.  tal  i-  dissolved  in  hydrochloric  acid  there  is 
a  slight  los-  of  silicon  a-  silicon  hydride,  hut  this  solvent 
can  In'  used  when  determining  iron  and  aluminium,  raw 
thi-  purpose  the  solution  i-  evaporated  to  dryness   with 

nitric  acid  or  potassium  chlorite,  and  the  residue  redis- 
solv.il  in  hydrochloric    acid    and    divided    into  two  portions. 

In  one  of  the-e  the  iron   i-  titrated  by  means  of  stai 
chloride :    in   the   other  the   aluminium    i-    separated    by 
mean-  of  potassium  hydrate,  and  estimated   in  the  usual 
way.    For  exact  determinations  tin-  following  methods  are 
expeditious : — 

Silicon.— 2  to  I  grms.  of  the  metal,  according  to  the 
quality,   i-   dissolved    in    a   platinum  dish    in    -iv    ti -    its 
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weight  of  potassium  hydrate  and  50  cc.  of  water.  The  dish 
is  covered  during  the  first  violent  reaction.  Afterwards  the 
liquid  is  warmed  until  solution  is  complete,  neutralised,  and 
evaporated  to  dryness  with  continual  stirring.  The  ignited 
and  weighed  silicon  is  to  be  tested  with  hydrofluoric  acid,  as 
above. 

Iron. — 3  grins,  of  the  metal  are  dissolved  in  50  cc.  of 
40  per  cent,  potassium  hydrate  in  a  500  cc.  flask.  Then 
200  cc.  of  dilute  sulphuric  acid  of  1*16  sp.  gr.  are  added, 
with  continued  shaking,  and  the  liquid  warmed  until  clear. 
After  slight  cooling,  the  iron,  which  is  in  the  ferrous  state, 
can  be  titrated  with  potassic  permanganate. 

Aluminium. — 2  grms.  of  metal  are  dissolved  in  12  grms. 
of  potassium  hydrate  and  sufficient  water,  and  the  solution 
is  diluted  to  200  cc.  50  cc.  of  the  clear  liquid  are  taken 
and  boiled  with  20  grms.  of  ammonium  nitrate.  The  precipi- 
tate of  aluminium  hydrate  is  filtered  by  means  of  the  filter- 
pump,  and  washed,  ignited  and  weighed.  It  is  then  powdered 
and  again  ignited.  Aliquot  parts  are  then  taken :  one  is  boiled 
with  water,  and  any  alkali  present  estimated ;  the  other  is 
fused  with  potassium  bisulphate,  dissolved  out  in  water,  and 
any  separated  silica  filtered  off  and  weighed.  The  alkali 
and  silica  are  to  be  deducted  from  the  original  weight  of 
the  precipitate. 

The  above  estimation  of  aluminium  requires  time,  and  the 
author  has  endeavoured  to  find  a  volumetric  method,  but 
without  success.  Mercuric  chloride  is  at  first  rapidly 
reduced  by  aluminium,  but  the  action  soon  slackens, 
probably  owing  to  a  coating  of  alumina  forming  round  the 
particles  of  metal.  Methods  depending  on  the  measure- 
ment of  the  hydrogen  evolved  during  solution  are  vitiated 
by  the  fact  that  the  impurities,  iron  and  silicon,  also  liberated 
hydrogen.  Silicon  may  be  rapidly  estimated  for  technical 
purposes  by  solution  of  the  metal  in  hydrochloric  acid 
instead  of  potassium  hydrate,  the  small  loss  of  silicon 
as  silicon  hydride  being  neglected.  For  this  purpose 
3  to  5  grms.  of  the  metal  are  dissolved  in  80  to  100  cc.  of 
hydrochloric  acid  of  sp.  gr.  1-08  in  a  tall,  covered  beaker, 
the  solution  is  evaporated  to  dryness,  and  the  residue 
washed  and  ignited.  It  is  then  fused  with  2  to  5  grms.  of 
mixed  sodium  and  potassium  carbonates,  since  it  contains 
ferric  oxide  and  free  silicon  as  well  as  silica.  The  silica  is 
then  determined  in  the  usual  way  in  the  fused  mass.  This 
method  has  been  further  simplified,  as  it  has  been  found,  in 
the  course  of  many  determinations,  that  the  mixture  of 
silicon,  silica,  and  ferric  oxide  left  on  evaporating  the  hydro- 
chloric acid  solution  has  practically  the  same  weight  as  the 
total  silicon,  hence  the  fusion  with  mixed  carbonates  may 
be  omitted.  Alloys  in  which  aluminium  forms  the  chief 
constituent,  such  as  copper-nickel  and  silver-aluminium, 
can  be  analysed  bv  the  above  methods.  The  latter,  how- 
ever, is  preferably  dissolved  in  aqua  regia. 

Silicon  probably  occurs  in  aluminium  in  two  forms,  since, 
when  the  metal  is  dissolved  in  hydrochloric  acid,  the  residual 
silica  always  contains  free  silicon,  no  matter  whether  an 
oxidising  agent  has  been  used  or  not.  The  ratio  of  the 
combined  to  the  free  silicon  can  be  determined  by  first 
weighing  the  precipitate  (Si  +  SiO,  +  Fe.,03)  left  on  solution 
of  the  metal  in  hydrochloric  acid".  The  precipitate  is  then 
fused  with  mixed  carbonates,  and  the  total  silica  and  iron 
determined.  From  these  data  the  ratio  of  free  to  combined 
silicon  can  be  calculated. — H.  K.  T. 


Contribution  to  the   Quantitative   Estimation  of  Sulphur. 

F.  P.  Treadwell.  Ber.  1891,  24,  1937—1941. 
Sulphides  which  are  soluble  in  dilute  acids  are  readily- 
examined  by  determining  the  sulphuretted  hydrogen  volu- 
metricallv  or,  after  oxidation,  as  barium  sulphate.  But  the 
sulphur  of  insoluble  sulphides  must  first  be  brought  into  a 
soluble  form,  and  the  author  has  devised  the  following 
method  of  doing  this  :  A  weighed  portion  of  the  sample  in 
fine  powder  is  added  to  3  grms.  of  freshly  reduced  iron 
powder,  contained  in  a  smallglass  or  porcelain  boat  placed 
in  a  combustion  tube,  through  which  a  stream  of  carbonic 
acid  is  made  to  pass.  The  tube  is  heated  to  dull  redness 
for  10  minutes,  after  which  it  is  allowed  to  cool  during  the 


continued  passing  of  the  gas.  The  boat  with  its  contents 
is  then  placed  in  a  400  cc.  flask  through  which  a  stream  of 
hydrogen  is  sent.  Dilute  hydrochloric  acid  contained  in  a 
stoppered  funnel  is  then  allowed  to  drop  slowly  into  the 
flask,  and  the  sulphuretted  hydrogen  is  collected  in  two 
absorption  tubes  charged  with  ammoniacal  hydrogen  per- 
oxide, or,  in  certain  cases,  e.g.  when  arsenic  or  antimony  is 
present  in  the  substance,  an  ammoniacal  solution  of  silver 
nitrate  should  be  used.  The  stream  of  hydrogen  serves  to 
sweep  out  the  sulphuretted  hydrogen  from  the  flask  into  the 
absorption  tubes,  the  contents  of  which  are  then  boiled  for 
a  quarter  of  an  hour  to  complete  the  oxidation,  and  the 
solution  is  acidified  with  hydrochloric  acid  and  evaporated 
on  a  water-bath.  This  latter  precaution  is  necessary  in 
order  to  separate  silicic  acid.  The  residue  is  taken  up  with 
dilute  hydrochloric  acid,  and  precipitated  with  barium 
chloride.  The  iron  powder  used  is  the  ordinary  commercial 
"  ferrum  reductum,"  which  must  be  heated  to  redness  in  a 
stream  of  hydrogen  prior  to  use,  and,  as  it  always  contains 
some  sulphur,  the  amount  of  this  must  be  determined  by  a 
blank  experiment.  Various  determinations  of  sulphur  in 
pyrites  and  galena  by  this  method  agree  well  with  those 
made  by  standard  methods. — G.  H.  B. 


Decomposition  of  Chrome.  Iron  Ore  by  the  Electric  Current. 
E.  F.  Smith.     Ber.  1891,  24,  2182—2185. 

Thirty  to  forty  grammes  of  caustic  potash  are  heated  to 
fusion  in  a  metal  crucible  lj  in.  high  and  2  in.  in  diameter, 
and  the  heating  continued  until  the  excess  of  water  has 
been  removed.  The  crucible  is  then  placed  in  a  strong 
cooper  ring,  which  is  connected  with  the  anode  of  the  bat- 
tery employed.  0'1 — 0-5  grms.  of  the  finely  ground 
chrome  iron  ore  (the  ore  need  not  be  ground  so  fine  as  is 
necessary  in  the  ease  of  decomposition  by  fusion  according 
to  the  ordinary  methods)  are  transferred  to  the  crucible, 
which  is  heated  gently  throughout  the  decomposition.  The 
crucible  is  covered  with  a  watch  glass  containing  a  hole  in 
the  centre,  through  which  a  platinum  rod,  connected  with 
the  cathode  of  the  battery,  passes.  The  current  employed 
must  not  exceed  one  ampere,  which  suffices  to  effect  com- 
plete decomposition  of  the  ore  in  30 — 40  minutes.  Before 
breaking  the  current,  it  is  desirable  to  reverse  it  for  a  short 
time,  owing  to  the  fact  that  some  metallic  iron  is  always 
separated  on  the  cathode  which  encloses  small  particles  of 
the  undecomposed  ore.  This  reversal,  which  renders  this 
portion  of  the  ore  oxidisable,  is  readily  effected  by  having  a 
commutator  and  a  Kohlrausch  amperemeter  in  circuit. 
When  the  electrolysis  is  complete,  the  contents  of  the 
crucible  are  digested  with  water,  which  dissolves  out  the 
excess  of  alkali,  potassium  aluminate,  silicate,  manganate 
and  chromate.  The  insoluble  portion  consists  essentially  of 
oxide  of  iron,  and  should  be  completely  soluble  in  warm 
hydrochloric  acid ;  if  there  is  any  residue  the  ore  has  not 
been  completely  decomposed.  The  chromium  can  be 
determined  in  the  aqueous  extract,  either  gravimetrically  or 
volumetrieally,  the  latter  method  consisting  in  treating  the 
solution  with  a  known  weight  of  ferrous  ammonium  sulphate, 
aud  titrating  back  the  excess  of  the  latter  with  potassium 
bichromate,  a  process  which  allows  of  the  carrying  out  of 
the  whole  of  the  determination  in  the  course  of  one  hour. 
Several  analytical  results  are  given,  which  show  variations 
of  from  0-03 — 0-79  in  the  percentage  of  Cr„0;j  found,  the 
mean  of  the  results  agreeing  well  with  those  obtained  by 
the  ordinary  fusion  methods. — C.  A.K. 


A  Source  of  Error  in  Determination  of  Nitrates  in  Water. 
G.  H.  Bartram.     J.  Franklin  Inst.  1891, 131,  385—386. 

It  is  shown  that  in  presence  of  relatively  large  quantities  of 
chlorine,  20  per  cent,  of  the  nitrates,  or,  in  extreme  cases, 
even  40  per  cent.,  may  fail  to  be  recorded  by  the  use  of  the 
phenol  sulphonic  acid  process  unless  the  precaution  be  taken 
to  use  freshly  prepared  phenol  sulphonic  acid,  or  to  remove 
the  chlorine.     Thus,  water  containing  20  parts  of  chlorine 
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ii,  Utt, 


..■   the   Following   deci 
quantities  of  nitrogen  at  the  at.  lution  increased  : — 


,11 1. 

•red. 

1  day  old. 

17  'lay- 

■J7  day  old. 

ibtained,  hi                 on  when   the 

phenol  sulphonie  acid  had  been  kepi   for  18  months,  pro- 

%  i<i ii>vr  thai  thi  a  (  cooed  the  d 

1    I..  H. 


ORGA  VIC  i  HEM1STBY.-  QUALITATIVE. 

Optical  '"I  its  Substitutes.     H.  O.  G. 

Ellinger,  let.  Chem.  1891,  44,  157—15 

'I'm    authors  have   inveetigated  the   optical   behaviour  of 

m!  it-  substitutes  bj  means  of  the  ol 

described  on  page  949.     I  In  tswerc  carried  out 

mperaturc  of   IS  ,  and   for   this   pnrpose  an   outer 
lining  warm  water,  and   protected  by  fi 
employed.    The  inner  trough  was  Riled  with  n  non 
recommended  by  Amagat  and  Jean,  and  at  tir-t   the  prism 

was  also  filled   with   the   sai til .    On   substituting   the 

i  for  tin-  oil  in  ili.-  prism,  the  division  lino 
shift-  in  tlir  left,  showing  that  batter  has  a  Bmaller  index  of 
hi  than  tin'  nil.  experiment  the  prism 

must  In-  emptied  Mini  cleaned  nut  with  alcohol  and  warm 
a  fr.-h  specimen  is  introduced.     Tin-  authors 
examined  510  samples  ol    pure  Danish  butter,  as* well  as 
commercial  ■  ding  whether  the  method 

could  be  used  for  detecting  adulterations,  it  was  necessary 
tn  find  tin-  extent  in  which  the  readings  given  bj  pure 
butter  varied.     'II  ons  naturally  depend  upon  the 

- 1 1 1 tT~  ii-,. I,  the  nature  "<■  tin-  neighbourh I.  and 

ili.'   iii i    ii.,-   year.     Willi  respect   in   tin-   latter,   the 

following  ma]  betaken  a-  avi  idiuge   made  ;it  the 

I  : — 

l   in- .'l.r.-, 

27 

'   r 



Prom  a  furthei  d  the  Bcparatc   mi  asuremonts 

■iiiiii.i.  -  that  -|  i   pure  butter  may 

give  readings  varying  from  :':',  t..  35. 

t  kinds  "I   margarin  occurring 
,  different    ] 

vni !  iiiuiii  ,l  which  contained 

VVhcn  pun  -| ling  to  a  high  reading  of  35  is 

h  margarin,  tin-  mixtun 
■  r  than  ili.-  lowest   limit  (23) 
■  tin'  in. 'tli. ..I  i- 

..f  indicating  adultvratioo  with  margarin  t..  the  extent  "f 

15  |  -  •  h   I    .1 


""  ""    ''                   '                    Olive  (  I      th-Niit 

Oil.     II. .1.1.'.      Mirth  .I,.    Berlin 
■'             107. 

Tm  until.. i  rious  methods,  pointing  nut 
thai  tin 

the  acids  dissolved  in  •  alcohol 

i-   in .1   reliable.     II.'   points  mil   a   method  ..f   [>cters    (a 

above),  which  i-  a-  (•■  ■  mixture 


of  tin-  acids  is  cooled  with  2  cc.  of  alcohol  to  10s— 
11    i  .  for  half  an  hour.     If  earth-nut  nil    is  present,  tiny 

-  i  if  crystals  form  on  the  sides  of  the  tube,  hut  if  the 
olive  oil  is  pure,  no  crystals  separate;  it  now  the  alcohol 
be  half  evaporated  away  turbidity  occurs  at  1* — SO  C.  in 
case  eartb-nut  oil  is  present.  This  modification  of  Petexs's 
seems,  however,  not  to  give  reliable  results.     In  the  Paris 

lory,  separation  or  potassium  arachidate  at  low  tem- 
peratures from  the  saponified  nil  is  taken  as   indication  of 
tin-  presence  of  earth-nut  oil:    but   thi-  method  also  the 
author  considers  to  In-  altogether  uncertain  in  its  action. 
The  b.  of  detecting  the  admixt  n-i.lers 

H I i i] iii. in  nf  Menard's  method  (Zeits.  f.  Anal  Chem. 
:  l ).  in  grms.  ni  oil  are  saponified,  the  fatty  acids  are 
freed  by  means  of  hydrochloric  acid,  dissolved  in  90  per 
cent,  alcohol,  anil  tin-  lead  salts  precipitated  with  acetate  nf 
lead.  The  precipitate  is  extracted  with  ether,  whereby  the 
oleate  is  removed,  tin-  residue  consisting  thru  chiefly  nf  lead 
palmitate  ami  aia.lii.lati'.  which  ai.-  now  decomposed   by 

hloric  acid.  The  fatty  acids  arc  dissolved  in 
of  warm  '.Ml  per  cent,  alcohol,  anil  carefully  cry-i 
The  araohidic  acid  separating  is  filtered  off  ami  washed 
with  Tn  per  cent,  alcohol.  It  is  then  dissolved  off  the  filter 
by  hot  alcohol,  ami  so  brought  into  a  tared  dish  from  which 
the  alcohol  is  evaporated ;  the  acid  may  then  he  weighed. 
Note  must  l»-  taken  nf  the  acid  dissolved  by  the  alcohol  used 
for  washing  purposes.  Total  arachidic  acid  obtained  should 
melt  at  Tn — 71  < '.  (it  contains  -nine  palmitic  add).  So 
long  as  acid  of  this  melting  point  separates  bom  the 
alcoholic  solution  crystallisation  must  becontinued.— T.  1..  Ii. 


ORGANIC  CHEMISTRY— QUANTITATIVE. 

Volatile  Organic  Matter  in  l'<>t<ihl<   Water  and  a  Simple 
Method  of  Estimating   Dissolved   Fixed  unit    Volatile 
Halter  in  Water.    W.  C.  Foung. 
.     pages  S89- 


The  Eschka  Method  (<f  determining  Sulphur  in  ('mil. 
J.Botho.  Mittli.  Konig.  teebn.  Vcrsuohs.  Berlin,  1891, 
9,  107—H 

In  order  in  determine  tin-  completeness  nf  the  method  of 
Eschka  (see  this  Journal,  1889,861),  the  results  obtained 
with  it  arc  compared  with  results  obtained  by  the 
tion  in,  ih, ..I  ..I  Saner  (thi-  Journal,  1890,  B80). 
'I'ln Delusion  arrived  at   is  that   no  loss  of  sulphur  takes 

plaee,  the   results     llcillf:    iplite     .     [Ii.ll     In     llw-e     nl'tailinl     lie 

Situ.'i'v  process,  which  is  more  inconvenient. 

iposal  is  mail.'  in  use  porcelain  crucibles   I'm-  the 
,  which  may  he  accomplished  in  a  muffle  in  half  an 

hour.      \  number  of  roastings  may  lie  performed   together 
muffle,  ami    further re   there   is   bo   liability   tn 

contamination  with  sulphur  from  the  pm  flame. — T.  I,.  B. 


Separation  <>f  Resin  from  Fatty  Acids.    J.  Arthur 
Wilson.     Chem.  News,  Oct.  28,  1891,  804-  -805. 

'I'm  detection  "f  resin  an. I  its  separation  from  tats  ami  nils 
was  at  one  time  a  very  difficult  problem  tn  the  analyst,  ami 
in  many  cases  was  impossible.  Amongst  many  processes 
we  have  those  nf  Henderson,  Barfoed,  ami  Gladding,  the 
latter  of  which  hi-  fonnd  the  greati  -t  favour.    It  -uiTcr-  from 

\.ry  serious  defect,  however,  ami  that  i-  the  oon 

for  solubility  of  the  fatty  aeiils  ami  silver  -alls  in  ether. 
This  is  a  very  variable  factor,  and,  i  -  dependent 

nil  the  nature  of  tin    fatty   matter   n-  ilinli  of 

the  -nap.  With  small  quantities  nf  re-in  the  error  thus 
introduced  may  be  a-   much   a-  20   -30  per  ci  at.,  but   nf 

a  -..ap-  of  high  re-in  content— saj  20  pcrcei 
error  diminishes. 

It.     William-   (Analyst,   15,    In btaincd  very 

results  by  the  process;  thus,  in  a  -nap  which  actually 
contained  80*0  per  cent  "i  resin,  he  obtained  80*7  percent*! 
hut  no  mention  is  made  a- 1'>  whether  the  amount  remaining 
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in  the  lyes,  after  precipitation  of  the  soap,  was  determined. 
As  to  the  simple  detection  of  resin,  no  douht  the  best  test  is 
to  boil  the  dry  fat  or  fatty  acids  (10  drops)  with  5  cc.  acetic 
anhydride,  cool,  and  add  2  drops  of  pure  sulphuric  acid 
(1'84  sp.  gr.),  wheu  the  reddish-violet  colour  due  to  resin  is 
easily  observed,  1  per  cent,  of  which  can  thus  be  detected. 

It  seems  that  all  the  above  processes  must  make  way  for 
the  admirable  process  of  Twitchell  (Analyst,  Oct.  1891), 
who  found  that  whereas  fatty  acids  are,  as  is  well  known, 
couverted  into  neutral  ethers  on  passing  dry  hydrochloric 
acid  gas  into  their  alcoholic  solution,  the  acids  constituting 
resin  are  not  attacked.  The  process  obviously  niav  be  either 
gravimetric  or  volumetric,  but  chemists  will  prefer  the  latter 
on  account  both  of  speed  and  accuracy.  The  description  of 
the  process  is  as  follows  : — 2  '5  to  ;i  grins,  of  the  dried  fatty 
and  resin  acids  are  dissolved  in  from  25 — 30  cc.  of  per- 
fectly absolute  alcohol,  and  a  current  of  dry  hydrochloric 
acid  gas  passed  in  constantlj*.  The  flask  containing  the 
m;xture  must  be  kept  cool  by  immersion  in  cold  water. 
When  the  etherirication  is  complete  the  ethers  separate  and 
the  gas  is  no  longer  absorbed.  The  flask  is  removed, 
corked  well,  and  allowed  to  stand  half  an  hour.  It  is  diluted 
with  about  100  to  125  cc.  hot  water,  then  cooled,  transferred 
to  a  separating  funnel,  and  agitated  with  75  cc.  of  ether. 
The  aqueous  layer  is  removed,  and  the  ethereal  layer  washed 
with  cold  water  till  neutral  to  delicate  litmus  solution  (twice 
always  is  sufficient).  The  ethereal  liquid  is  received  in  a 
flask,  the  separator  washed  out  with  about  50  cc.  of  neutral 
spirit,  and  the  whole  titrated  by  standard  alcoholic  alkali, 
using  phenolphthalem  as  indicator.  The  alkali  should  be 
standardised  by  an  accurate  solution  of  half-normal  HO, 
and  should  be  either  one-fifth  or  one-half  normal,  according 
to  the  amount  of  resin  in  the  fatty  acids.  Taking  the  mean 
combining  weight  of  resin  as  347,  then  the  percentage  is 
easily  calculated  ;  it  is  reported  both  on  100  of  dry  fatty 
matter  and  on  100  of  soap. 

Twitchell's  test  experiments  are  eminently  satisfactory, 
and  the  author  confirms  them  by  his  own  tests  : — 

1.  Sample  of  distilled  fatty  acids  containing  no  resin,  when 
treated  as  described,  showed  0-7  per  cent,  resin. 

2.  The  above  distilled  fatty  acids,  to  which  were  added 
common  resin  to  the  extent  of  22*5  per  cent,  showed,  when 
treated  as  above  described,  23 •  3  per  cent,  of  resin,  which, 
after  deducting  the  0-7  per  cent,  found  in  No.  1,  gives 
exactly  22 '5  per  cent.,  or  the  amount  which  was  added. 

3.  Soap  made  from  palm  oil  and  other  fats,  but  no  resin, 
gave  0'S  per  cent,  resin. 

4.  Another  soap  made  from  fatty  matter  of  unknown 
origin,  but  no  resin,  gave  1  '0  per  cent,  resin.  This,  it  should 
be  observed,  was  of  a  dark  colour,  and  evidently  contained 
some  altered  or  oxidised  oily  matter. 

5.  Soap  which  showed  by  Gladding's  test  6  per  cent,  of 
resin,  gave  4" 9  per  cent,  by  Twitchell's  process. 

Tin-  above  results  are  all  that  may  be  desired,  and  the 
author  lias  now  to  show  how  the  process  may  be  still  further 
shortened  without  any  sacrifice  of  accuracy.  This  can  be 
done  by  leaving  out  the  washing  and  dissolving  in  alcohol 
direct.  A  few  drops  of  methyl  orange  are  then  added  and 
alkali,  till  neutral  to  this  indicator  ;  phenolphthalein  is  then 
added,  and  the  titration  completed  as  before.  The  alkali 
required  in  the  first  case  is  for  the  neutralisation  of  the  free 
hydrochloric  acid,  and  is  of  course  neglected.  That  required 
to  neutralise  to  phenolphthalein  is  of  course  due  to  the  resin, 
and  is  calculated  as  such. 


The  Estimation  of  Combined  Alkali  in    Soap.     J.  Arthur 
Wilson.     Chem.  News,  Oct.  23,  1891,  205. 

Thk  writer,  who  was  the  first  to  point  out  the  error 
attendant  on  the  use  of  the  alcohol  method  of  determining 
free  caustic  alkali  in  soap  (Chem.  News,  49,  2S0 ;  this 
Journal,  8,  479),  advised,  when  both  free  fat  and  free  caustic 
alkali  are  present  simultaneously,  the  adoption  of  the 
following  method  :  — 

Determine,  firstly,  the  total  alkali  in  the  usual  manner. 
Then  determine  the  amount  of  alkali  required  to  neutralise 
the  isolated  fatty  and  resin  acids  from  a  weighed  quantity 
of  the  soap.     Obviously  the  difference   i~   the  alkali  present 


as  hydrate,  carbonate,  or  silicate  of  soda,  &e.  In  the 
same  paper  above  mentioned  the  following  sentence 
occurs : — "  Supposing  palmnut,  or  cocoanut  oil  to  have 
been  used  in  the  fabrication  of  the  soap,  the  determination 
of  the  Na.,0  required  to  neutralise  the  fatty  acids  becomes 
inaccurate,  owing  to  the  solubility  of  the  lower  fatty  acids  ; 
hence  another  complication  arises.  The  error,  of  course, 
may  he  of  greater  or  less  extent,  according  to  the  nature 
of  the  fatty  matter  of  the  soap."  Fortunately,  this  error 
can  be  completely  excluded  by  operating  in  a  very  simple 
manner  as  follows  : — 

1.  The  alkali,  in  all  forms,  is  determined  by  titration  with 
standard  acid  in  the  usual  manner. 

2.  Another  weighed  quantity  of  the  soap  is  decomposed 
in  an  Erlenmeyer  flask  with  a  slight  excess  of  dilute  H=S04, 
and  the  flask  kept  on  the  water-hath  till  the  fatty  acids 
separate  quite  clear.  The  flask  is  then  placed  in  ice-water 
to  cool,  and  then  filtered.  The  fatty  acids  are  washed  three 
times  successively  with  250  cc.  of  boiling  water  and  allowed 
to  cool  each  time  and  filtered.  The  united  filtrates  are 
diluted  to  1  litre,  and  500  cc.  placed  in  a  clear  white  beaker 
and  tinted  with  methyl  orange  ;  N;  10  alkali  is  then  dropped 
in  till  the  liquid  acquires  the  usual  colour,  after  which  a 
little  phenolphthalein  is  added,  and  the  addition  of  standard 
alkali  continued  till  a  permanent  pink  is  established.  The 
number  of  cc.  used  in  the  latter  titration  are  due  to  the 
soluble  acids,  and  are  calculated  to  eaprylic  acid.  The 
fatty  acids  in  the  flask,  and  any  little  on  the  filter  are  dried 
and  weighed,  and  then  dissolved  in  alcohol,  and  titrated 
with  X  2  alcoholic  alkali.  The  alkali  so  used,  together 
with  that  required  for  neutralisation  of  the  soluble  acids, 
and  deducted  from  the  total  alkali,  gives  the  alkali 
existing  in  other  forms  than  as  soap. 

Of  course,  if  desired,  the  soap  may  be  decomposed  with 
standard  H.,S()4,  and  the  alkali  required  to  neutralise  the 
methyl  orange  noted,  which,  deducted  from  the  total  acid 
used,  would  give  the  acid  equivalent  to  the  alkali  existing 
in  all  forms.     In  this  manner  we  get — 

Total  alkali. 
Combined  alkali. 
Insoluble  fatty  acids. 
Solublo  fatty  acids. 

The  following  examples  illustrate  the  method  : — 

No.  1. — Soap  front  Cocoa-nut  Oil  and  other  Fats  {Highly 
Watered).  Total  Alkali  Inj  Titration.  2'  06  per  cent. 
A'a.O. 

Grms.    Per  Cent. 

Weight  of  soap  taken 17 '145 

Weight  of  insoluble  fat  acids 2'2U    =13-35 

Cc.  of  X  2  alkali  to  neutralise 1(3' 1     =   8*05  normal. 

Cc.ofN  10  alkali  to  neutralise  soluble 

acids 4*2     —    O'fcJnormal. 

Cc.  of   X  10  alkali  to  neutralise  soluble  acids  4*2  =0*42 

normal  =  0*30  per  cent,  soluble  acids  (=  eaprylic). 
Total  alkali  used  for  both  soluble  and  insoluble  fatty 
acids,  cc.  —  8*47  normal. 

8'47  x  O'OSl  x  100      ,.-,  i  ,  ■     j    „    .. 

2--* - — — -  =  Id.}  pel-  cent,  continued  alkali. 

17 '145 

Per  Cent. 

Total  alkali  (X:i,0) 2-06 

Combined  alkali  (NajO) 1"53 

Uncombined 0*53 

Soluble  fatty  acids 0*36  ~  eaprylic. 

Insoluble  fatty  acids 13*35 

Total  fatty  acids IS'71 

No.  2.  French  Scouring  Soap.     Total  Alkali  by  Titration, 
7 '037  per  cent. 

Grins.    Per  Cent. 

Weight  of  soap  taken 5"SS9 

Weight  of  insoluble  fatty  acids 2'005  =  34-06 

Ce.  of  N  2  alkali  to  neutralise 18-05    —   9*025 normal. 

Cc.  of  X  10  alkali  to  neutralise  soluble  acids,  10'7  =  1*07 

normal  =  2'0  per  cent,  eaprylic  acid. 
Total  alkali  used  for  both  soluble  and  insoluble  acids  = 
10*1  cc.  normal  =  20'2  N/2. 

2Q-2  x  0-0155  x  100  =  6.32  cent_  combjned  alkali, 

.VSMI 
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Per  Cent. 

T..tal  alkali  (Na,< 1 1 7*087 

Combined  alkali -r>';i- 

Unoombiiied i'"l< 

[nsolnble  fatty  acids 84*06 

Soluble  tatty  acids B'6    =  caprvlie. 

Total  fatty  acids S6'6 


Tkt  Absorption  of  Bromine  by  Fatty  Bodies.    Schlagden- 

hanSen  and  Braun.     Monit.  Scient.  1S91,  5,  591—600. 
Tut  author-  criticise  Levallois'  method  for  the  determina- 
tion of  the  bromine  absorption  coefficient  of  fata  and  oils, 
.  thai  ite  use  will  inevitably  lead  to  the  most  erro-i 
reunite.    This  is  so  for  the  following  reasons: — In 
it  place,  bromine  water,  which  is   "-'-'l  volumetrically 
in  the  process,  parte  bo  readily  with  ite  bromine  that  it  may 
reatly  in  strength  daring  the  time  required  to  perform 
an    analysis.      Secondly,    Levallois    entirely   neglects    the 
amount   of  bromine  absorbed   by  the  alcohol   used  as   a 
solvent   for  the  tatty  acid  daring  titration.     Experiments 
are  quoted   to  show   that  the  quantity  of  bromine  taken 
up   bj    alcohol    i-    very   considerable,   ami  that  it    varies 

with  "the  experimental  i ditions.     The-.-  sources  of  error 

ma]  be  completely  eliminated  by  tie-  pi —  of  Mill-  ami 

Snodgrass  (this  Journal,  lHSit,  436 — 186).— H.  T.  P. 


The   11  ah!   I, Aim-    Equivalent   Method.     Holde.     Mitth. 

KonigL  techn.  Versuchs.  Berlin,  1891,  9,  81—100. 
Tin-  method  for  the  examination  of  oil-  and  tat-  has  led  to 

a  great  deal  of  discussi owing  to  the  fact  that  there  is 

great  difficulty  in  obtaining  concordant  results,  lluhl,  in 
hi-  original  communication  ('hi-  Journal,  1884,  641), 
ised  some  of  the  uncertain  point-,  and  indicates  the 
necessity  of  a  sufficient  excess  of  iodine.  He  recommends 
thai  0*2  -0-3  gnn.  of  a  drying  oil.  or  0*3 — 0'4  grin,  of  a 
non-drying  oil  should  he  used.  This  should  he  dissolved  in 
oi  chloroform,  and  then  20  CC.  of  iodine  solution, 
made  by  dissolving  25  gnns.  of  iodine  and  :ii>  grin-,  of 

oi.  rcuric  chloride  in  a  litre  of  alcohol,  should    he   added  :   in 

case  decolourisation  takes  place   5—10  ec.  more  of    thia 

sedation  should  he  added  ;  after  which  the  whole  must  stand 

for  \\ — 2  hour-.     At    the  end  of  this  time,   after  addition 

ISsium  iodide,  and  water,  titration  with    -odium    thio- 

snlphate  i-  to  be  performed.     Immediately  before  or  after 
the   experiment,   he    -ay-,    l11   cc.   of  the    iodine  solution 
-  ited  with  thiosulphate  for  standardising 
purposes. 

Dietrich  (Helfenbergers  Ann  1886)  and  Serz*(Bep.  f. 
analyt.  Chem.  1886,  605)  gave  the  iodine  numbers  for  a 
number  of  oils  and  their  mixtures,  Bhortrj  after  which 
Schweissinger  (Pharm.  Centralhalle,  1887, 147)/pointed  out 
that  |these  numbers  varied  with  the  concentration  of  the 
iodine  solution,  stronger  solutions  giving  higher  results  than 
ones. 

Next  Benedikt  <  Zeite.'f.Chem.Ind.  1887;  also  this  Journal, 
>94)  pointed  out  that  the  fact  of  the  solution  remain- 
in  brown  was  not  necessarily  an  indication  of  there  being 
an  excess  oi  iodine  present  :  he  recommended  for  drying 
oils  50  cc.  ol  iodine  solution  for  0*30 — 0*86  gnn.  of  the 
oil,  and  25  cc.  of  iodine  solution  to  0* 15 — 0"  18  gnn,  of  oil. 
Merkling  (Chem.  X' it.  1887,11)  recommended  that  iodine 
solution  and  sublimate  solution  should  1"  kept  separate  until 
required  for  use ;  and  showed  that  the  duration  of  experiment 

and  tl on.  of  the  solutions  do   not   affect   the 

results  in  the  caw  ol  non-drying  oils.  Brttche  (Apoth. 
/••it.  i s'.m.  5,  193),  found  that  the  iodine  numbera  after  two 
bonis'  action  had  aol  j*i  I  attained  s  maximum,  but  that  thia 
maximum  was  reached  at  the  end  of  24  hours.  (See  also 
•In-  Journal,  1886,  809.) 

In  the  present  thesis  Holde  examinee  the  questions  as  to 
what  excess  of  iodine  solution  ol  given  concentration  is 
necessar]  for  obtaining  concordant  results,  and  what  in- 
tiu.  ace  variations  in  the  concentration  of  the  iod  i 
tion  haw.  equal  excesses  of  iodine  being  u-eii  in  the  various 
experiments.  From  a  large  number  of  experiments,  the 
results  of  which   he   gives   in  »  comprehensive   -ecu-  of 


tables,  it  would  seem  that  Benedikt's  excess  (30  per  ceut.) 
is  insufficient,  but  that  constant  results  are  only  obtained 

with  most  oils  hy  an  iodine  excess  amounting  to  65  —  To  per 
cent.  For  about  0"3  grm.  of  a  non-drying  oil,  therefore, 
an  initial  addition  of  30  cc.  of  iodine  solution  is  necessary, 
and  for  o-2  grm.  of  a  drying  oil,  60  cc.  (With  regard  to  the 
concentration  of  the  iodine  solution,  the  experiments  tend 
to  -how  that  for  the  examination  of  linseed  oil  the  solution 
should  he  as  strong  as  possible,  aud  at  most  eight  days  old, 
whilst  for  olive  oil  and  rape-seed  oil  a0  ec.  of  the  solution 
works  well,  providing  the  solution  is  not  more  than  14  days 
old  ;  the  solution  may  be  u-cd  in  the  ease  of  these 
latter  oils,  however,  up  to  three  month-,  providing  that  an 
excess  of  70  per  cent,  of  iodine  is  always  present.  As 
regards  time,  two  hours  prove  to  he  quite  sufficient  for  the 
experiment. 

The  author  formulates  his  conclusions  into  the  following 
method  for  working  the  process  : — 

o-.'i  gnn.  of  non-drying  oil,  or  0*2  grm.  of  drying  oil,  is 
weighed  out  and  dissolved  in  a  Mask  of  about  300  cc. 
capacity  hy  the  aid  of  IS — 20  ec.  of  chloroform.  To  the 
non-drying  oil  ">0  ec.  of  iodine  solution,  not  more  than 
14  days  old,  are  added,  to  the  drying  oil  (Id  cc.  of  a  solution 
not  older  than  eight  days.  Two  samples  of  an  oil  should 
be  treated  alongside  each  other.  Action  is  allowed  to  take 
place  for  two  hours.  At  the  beginning  of  the  experiment 
50  cc.  of  iodine  solution  are  titrated  with  sodium  thio- 
sulphate after  addition  of  40  cc.  of  a  10  per  cent,  solution 
of  potassium  iodide  and  of  starch  in  a  well-stoppered 
bottle  ;  .r<0  cc.  of  iodine  solution  are  also  run  into  a  seoond 
well-Stoppered  bottle,  to  be  titrated  at  the  end  of  the  experi- 
ment :  the  mean  of  these  two  titrations  is  taken  its  correct. 
After  the  oil  reaction  mixture  ha-  -tood  for  two  hour-,  it  is 
shaken  up  with  40 — 50  cc. of  lo  percent,  potassium  iodide. 
120  cc.  of  water  arc  then  added,  and  titration  with  sodium 
thiosulphate  is  performed.  If  the  chloroform  solution  of  the 
oil  should  become  turbid  during  the  experiment,  more 
chloroform  must  he  added.  A  tabic,  in  the  original  paper 
-how-  the  results  obtained  with  various  oils  as  compared 
with  the  results  of  previous  observers. 

The  numbers  given  are,  for — 

Linseed  nil 1 7!>-lsu 

I  letup-seed  nil 175 

Poppy  oil 139—143 

Sesame  oil lofl— 109 

Cotton-a 1  "d 110—115 

Common  rape-seed  oil 100 — 10s 

Refined  rape-seed  oil 100—107 

The  author  determined  the  iodine  number  for  a  sample  of 

supposed  pure    oleic    acid;    Using  the    method    as    Suggested 

bv  lluhl.  almost  the  theoretical  number  was  obtained,  but 
in  presence  of  larger  excesses  of  iodine  higher  numbers 
were  obtained,  which  became  constant  when  the  excess  of 

iodine    rose     to     65    per    cent.        He     Concludes,    since     also 

the  specific  gravity,  0- 905,  does  not  airreewith  that  given 
by  Beilstein  (0*898)  for  pun-  oleic  acid,  that  the  specimen 

Obtained  was  not  pure,  and  he  ha-  in  hand  the  preparation 
of  a   quantity  of   pure    oleic  acid,  with    which  further  tests 

w  ill   he   made. 

( iii  account  of  the  wide  differences  between  the  numbers 

lor  drying  and  non-drying  ceils  the  author  consider-  that  the 
method  is  of  the  highest  utility  in  aiding  in  the  detection  of 
mixtures,  when  used  in  conjunction  with  determination  of 

the   sa| iticatioti   equivalent,  and    id'    the   specific   gravity, 

and  index  of  refraction,  and  with  a  study  of  the  action  of 
sulphuric  acid.  A  table  is  given  of  the  saponification 
equivalent,  iodine  number,  fluidity,  specific  gravity,  and  index 

of  tell  action  ol'    a  number  Of    oil-  and  their  mixtures.      (Sec' 

al-..  this  Journal  1889,  308*  1891,  B02  and  860.)— T.  I..  1?. 


Effect  of  Cooling  mi  lli<-  Viscosity  of  Oils.  Bender. 
Mitth.  Konig.  techn.  Vcr-uehs.  Berlin,  1891,  9,  100— 
in.',. 

See  under  Ml..  pa#(  936. 
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Stud//  nf  a  Method  for  the  Quantitative  Determination  of 
Sucrose,  Invert  Sugar,  or  Levulose.  Part  II.  F.  G. 
Weichmann.  The  School  of  Mines  Quarterly,  1891,  12, 
249— 256.  For  Parti,  see  School  of  Mines  Quarterly, 
1890,11,  Xo.  3. 

The  experiments  were  made  in  order  to  determine  the 
conditions  which  affect  the  destruction  of  levulose  by 
boiling  with  hydrochloric  acid. 

The  acid  used  was  six  times  normal  strength  and  0-25 
grni.  sugar  was  taken  for  every  experiment. 

I.  Invert  sugar  was  boiled  down  with  60  cc.  acid.  In 
four  hours  the  entire  reducing  power  was  equivalent  to  the 
destruction  of  the  whole  of  the  lerulose.  If  more  acid  is 
used,  the  time  necessary  to  destroy  the  same  amount  of 
sugar  is  proportionately  reduced. 

II.  Dextrose  was  boiled  with  BO  cc.  acid.  The  diminution 
of  the  reducing  power  of  the  solution  was  not  very  marked 
at  first,  but  quickly  increased  with  the  time ;  in  six  hours 
about  one-third  of  the  dextrose  was  destroyed.  Increase  of 
acid  proportionately  diminished  the  time  necessary  to 
produce  a  given  reduction. 

III.  Levulose  was  boiled  with  60  cc.  acid.  In  three 
hours  half  of  the  levulose  was  destroyed,  in  six  hoars  nearly 
90  per  cent,  was  destroyed.  If  more  acid  was  used  the 
time  necessary  to  produce  a  given  reduction  was  propor- 
tionately reduced. 

IV.,  V.,  and  VI.  Invert  sugar  with  varying  proportion  of 
dextrose  or  levulose  added  were  boiled  with  the  same  acid. 
These  experiments  showed  that  the  amount  of  levulose 
destroyed  in  a  given  time  depended  on  the  proportion  of  the 
two  sugars  present. 

It  is  evident  from  these  experiments  that  a  method  of 
analysing  a  mixture  of  dextrose  and  levulose,  based  on  tin- 
destruction  of  the  levulose  by  boiling  with  hydrochloric 
acid,  is  untrustworthy. — A.  1,.  S. 


On  Roasting,  Waiting,  ami  Drying  Processes,  with  special 

reference  to  Coeoa.     A.  Stutzer.      Zeits.  f.  angew.  ('hem. 
1891,  368 — 375. 

See  under  XVIII.  A.,  pages  940—941. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 


The  Cause  of  the 
Zinc  in  Acids. 
1798. 


Difficult  Solubility  of  Chimically  Pure 
.1.  M.  Weeren.     Her.  1891,  24,  1785— 


The  author  maintains  that  chemically  pure  zinc,  as  well 
as  other  chemically  pure  metals,  are  difficultly  soluble  in 
acids  because  the  metals  become  coated  at  the  moment  of 
immersion  with  an  adherent  film  (if  hydrogen,  which,  under 
normal  conditions,  prevents  further  action.  In  proof  of  this 
view,  it  was  found  that  chemically  pure  zinc  in  contact  with 
dilute  sulphuric  acid  of  sp.  gr.  I- 057.")  (1 :  20)  was  scarcely 
attacked,  but  on  removing  the  atmospheric  pressure  the 
adhering  hydrogen  left  the  surface  of  the  zinc,  and  solution 
of  the  metal  was  rapid  so  long  as  the  vacuum  was  preserved, 
but  ceased  again  with  restoration  of  the  pressure.  It  was 
found  also  that  increase  of  t  emperature  up  to  98°  C.  causes 
a  very  small  increase  of  chemical  action,  but  on  reaching 
actual  boiling  at  2  degrees  higher,  the  action  became 
energetic,  but  was  checked  when  boiling  ceased.  The 
presence  of  oxidising  agents  in  the  acid,  such  as  chromic 
acid  or  hydrogen  peroxide,  caused  very  energetic  action  by 
preventing  the  formation  of  the  hydrogen  film.  Parallel 
experiments  were  made  with  impure  zinc,  and  the  results  of 
the  whole  may  be  summarised  in  the  following  table,  the 
arid  used  being  dilute  sulphuric  acid  (1  :  20),  each  experi- 
ment lasting  30  minutes,  and  a  stick  of  zinc  of  12  grms. 
being  used. 


Description 

ot 
Experiment. 


Chemically  pure 
Zinc. 


Zinc 
dissolved. 


Relation. 


Impure  Zinc. 


dissoKcd.  potion. 


Dilute  sulphuric  acid 
alone. 

Dilute  sulphuric  acid  in 
vacuo. 

Dilute  sulphuric  acid  at 
100°  C.  with  ebullition. 

Dilute  sulphuric  acid  at 
luu  C.  without  ebul- 
lition. 

Sulphuric  acid + chromic 
acid. 

Sulphuric  acid  -f-  hydro- 
gen peroxide. 


Grins, 
0-0050 

1 

Grins. 
1-3422 

0-0331 

6-0 

1-2063 

0-1221 

Ifi 

5-0504 

(I'iiiiTs 

1-6 

0-0177 

0-8703 

170  ■<> 

8-7053 

1-53111 

30G-0 

4-0599 

1 
o-s-.i 

1-4 

4-0 

6'S 

3-5 


Similar  results  were  obtained  with  cadmium,  cobalt, 
nickel,  iron,  and  aluminium.  In  the  case  of  impure  zinc 
or  other  metal  the  hydrogen,  according  to  the  author,  is 
all  evolved  in  the  neighbourhood  of  the  impurity,  and  a 
protecting  film  of  hydrogen  is  not  formed  on  the  zinc, 
consequently  a  difference  in  the  conditions  of  experiment 
does  not  greatly  alter  the  amount  of  chemical  action. 

— G.  II.  P. 


On  the  Compounds  of  Platinum  Carhonoxide.     F.  Melius 

ami  F.  Foerster.  Ber.  1891,  24,  2424—2443. 
I.n  experimenting  on  the  preparation  of  pure  platinum  the 
authors  have  made  some  observations  on  the  remarkable 
volatile  compound  of  platinous  chloride  with  carbon 
monoxide  which  were  described  by  Schiitzenberger  in 
1868  (Ann.  Chim.  Phys.  15,  100,  "and  21,  350).  This 
observer  recognised  the  existence  of  three  compounds, 
PtCL,  CO ;  PtCLj,  2  CO  ;  and  2  PtCL,,  3  CO  in  the  pro- 
duct of  the  reaction  between  chlorine  carbonic  oxide  and 
platinum  sponge  at  a  temperature  of  250°.  All  these 
substances  are  decomposed  in  contact  with  water  into  metallic 
platinum,  hydrochloric  acid,  carbonic  acid,  and,  in  the  case 
of  the  two  last,  also  carbonic  oxide.  They  also  unite  with 
other  substances  to  form  additive  compounds,  and  the 
authors  have  investigated  some  of  these,  as  well  as  the 
properties  of  the  original  substances.  PtClX'O  was  pre- 
pared by  the  method  described  by  Schiitzenberger,  and 
was  freed  from  the  other  two  accompanying  compounds 
by  digestion  for  some  time  in  concentrated  hydrochloric, 
acid,  which  decomposes  them.  The  substance  PtClX'O 
forms  the  starting-point  for  the  preparation  of  the  sub- 
stances investigated.  It  is  a  powerful  reducing  agent  and 
precipitates  silver  from  silver  nitrate  solutions.  Alkalis 
decompose  it  with  separation  of  platinum  black.  It  has  a 
feebly  basic  character  and  forms  a  soluble  compound  with 
hydrochloric  acid,  which  could  not,  however,  be  separated 
from  solution  ;  but  the  double  salts  with  sodium,  potassium, 
ammonium,  and  zinc  chlorides  are  crystalline  and  of  vellow 
colour,  but  so  easily  decomposed  that  their  preparation  is 
difficult.  The  double  chlorides  with  organic  bases  are  much 
more  stable,  and  the  double  chloride  of  amylamine  and 
platinum  carbonoxide,  COPtCU.CsH1;1NHCl  forms  yellow 
leafy  crystals  very  soluble  in  alcohol  and  acetic  ether,  less 
so  in  ether,  benzene,  and  chloroform,  aud  dilute  hydrochloric 
acid,  but  water  decomposes  it.  It  melts  at  184°.  The 
aniline  aud  pyridine  double  salts  were  also  prepared,  whilst 
the  quinoliue  double  salt  was  so  stable  as  to  be  soluble  in 
warm  water  without  decomposition. 

The  carbon  in  these  compounds  inay  be  determined  by 
elementary  analysis,  but  the  authors  have  devised  an 
alternative  method  by  the  direct  measurement  of  the 
carbonic  oxide  which  is  evolved  on  treating  these  com- 
pounds with  a  solution  of  potassium  cyanide.  The  reaction 
proceeds  according  to  the  typical  equation — 

COPtCl2  +  4  KCN  =  K2Pt(CX)4  +  2  KC1  +  CO 

and  the  evolved  carbonic  oxide  is  measured  by  absorption 
in  cuprous  chloride. 
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orresponding  bromine   compound   is   obtained  by 
treating  the  chlorii  i  nd  in  hydrochloric  acid  solution 

with  hydrobromic  acid,  and  i-  obtained  in  a  pure  form  by 
recrystallisation  from  bol  benzene  in  orange-red  needles, 
melting  at  l s  1  — is^  .  The  iodine  compound  is  obtained 
in  a  similar  manner,  bul  the  product  must  be  evaporated  to 
dryness,  and  the  residue  extracted  with  li<>t  benzene  in  order 
t..  ..I. lain  the  substance  in  a  pure  condition.  <  II  >I't  I 
red  crystals  resembling  chromic  acid,  and  melt  at  Ho  — 150°. 
It  is  stable  in  the  air  and  only  sli  « l\  decomposed  by  water, 
decomposed  readily  like  the  chloride  by  alkalis  and  by 

mi  cyanide.  The  corresponding  cyanogen  compound 
could  not  be  isolated,  owing  t<>  its  very  unstable  character, 
but  the  doable  sulphocyanide  COPt(CNS)j,  KCNS  was 
obtained  in  tin-  form  of  small  yellow  crystals,  easily  -"l  ible 
in  alcohol.  No  Buoride  could  be  prepared.  By  passing 
sulphuretted  hydrogen  through  n  hydrochloric  acid  solution 
of  platinous  chloride,  carbon  oxide,  a  brownish-black  pre- 
cipitate i-  obtained,  which  contains  carbon  oxide,  and  which 

thors    conclude,    after  examination,  to  be  COPtS. 
Utcmpts  i"  form  the  oxide  COPtO   were  only  partially 
successful,  and  it  could  nol  be  isolated  in  a  pun-  coi 
In  all  these  compounds  it   would  appear  that   the 
PtCO   plays  the    pari    of  a  dibasic  radicle  similar   in   its 
affinities  to  platinum. — G.  H.  11. 


Actions  of  Heat  on  Solutions  of  Salts  of  Chromic  Oxide. 
A.  Recount.     Compt.  Iicnd.  1891,112,  1439—1442. 

Sei  under  VII.,  page  925. 


#rto  Eooks. 


'I'm  \ikui  Makers'  Handbook.  Tables  and  Analytical 
Methods  for  Manufacturers  of  Sulphuric  Acid,  Nitric 
Acid,  Soda,  Potash,  and  Ammonia.  Bj  Geobgi  Lunge, 
Ph.D.,  and  Ferdinand  Hi  bteb,  Ph.D.  Second  edition, 
enlarged  and  thoroughly  revised.  London:  Whittaker 
and   Co.,   -.    White    Hart    Street,    Paternoster    Square; 

Bell    and   Sons,   York  Street,  Covenl   <> 
1891. 

A-  i-  explained  in  the  Preface,  the  size  to  which  t lii-  work 
li.<~  grown,  and  the  Bize  of  the  page  adopted,  have  justified 
loption  of  the  term  handbook  rather  than  thai  of 
pocket-book.  It  i-  now  an  8vo.  volume,  bound  in  cloth, 
containing  1*1  pages  of  subject-matter,  preceded  by 
Prefaces  i"  the  Isl  and  2nd  editions,  a  Note  with  regard  to 
kture  scales  adopted  ('  Centigrade  unless  otherwise 
stated),  :■  r . . i ii i .-  weights,  &c,  tl»-  Table  of  Contents,  and 
followed  by  an  Addendum,  an  Erratum,  and  the  Alphabetical 
Index.  A  considerable  number  of  new  m<  thods  of  ai 
have  been  introduced  in  tins  new  edition  (this  Journal, 
1890,  1018).  It  i-  also  announced  that  the  tables  of  Kolb 
and  Carius,  contained  in  the  1st  edition,  have  bei 
replaced  by  the  new  tables  for  specific  gravities  of  sul- 
phuric, hydrochloric,  and  nitric  acid,  and  of  liquor  ammonia', 
constructed  bj  one  of  the  authors  in  conjunction  with  bis 
assistants.  The  text  is  divided  into  General  Tables  and 
the  Special  Part.  In  the  latter  the  following  subjects 
are  treated  of,  both  as  regards  tabulated  matti 
analytical  detail-.-— 1.  Fuel  and  Furnaces.  2.  Sulphuric 
Arid  Manufacture.  3.  Salt-cake  and  Hydrochloric  Acid. 
4.  Bleaching  Powder  and  Chlorate  of  Potash.  5.  Soda 
Ash  Mai  0  Sulphur  Kecoverj  (Chance  Process). 

7.  Nitric  Acid  Manufacture.  8.  Potash  Manufacture. 
'.i.  Ammonia  Manufacture,  Appendix.  Devoted  to — A. 
I'i,  paration  of  Standard  Solution-,     it.   Rules  for  Sampling. 


<  .  Comparison  of  the  Hydrometer  degrees,  D.  Value  of 
Alkali  per  ton.  The  text  is  illustrated  by  1l'  well-executed 
wood  engravings. 

The   price  of  the    handbook    is  10s.  6d.     Strongly  bouud 
in  half-leather,  12s, 


Chemiker-Kai.endeb,  1892.  Bin  Hulfsbuch  fiirChemikcr, 
I'hysikcr,  Mineralogen,  Industrielle,  Pharmaceuten,  Hut- 
tenmanner,  »■  s.  »•.  Vom  Hie.  Rudolf  Bibderacann, 
Dreizehnter  Jahrgang,  Miteiner  Beilage.  Berlin  :  Verlag 
von  Julius  Springer,  1892.  London:  H.  Grevel  and  Co., 
n:t,  King  street.  Covent  Garden. 

Tins  well-known  work,  is  otic  of  pocket-book  form  and 
dimensions,  is  strongly  bound  in  cloth,  price  3s.  It  con- 
tain- almanack  for  1S'.i2  inside  the  cover,  and  also  a  table 
of  frequently-used  Atomic  weights  and  their  multiples. 
Alter  the  title  page,  then  follows  the  Preface,  in  which  is 
pointed  out  the  various  improvements  and  novelties  intro- 
duced in  the  present  edition.  Thus,  the  table  of  the  Coal 
tar  colours  is  much  enlarged,  whilst  that  of  the  reactions 
of  the  Fatty  bodies  had  to  be  taken  over  and  completed  by 
the  editor,  owing  to  the  sudden  death  of  Dr.  Schadlcr. 
After  the  Table  of  Contents,  a  Chronological  table  of  tin- 
principal  events  from  the  History  of  the  Sc:  ially 
Chemistry.  Then  follows  the  Notebook  Calendar  with  its 
blank  -pace-  for  the  different  days  of  the  year,  and  after 
t hi>  30  pages  of  blank  paper  ruled,  with  four  pages  unruled, 
for  memoranda,  &C.  Thru  cone-  the  Tabulated  matter, 
comprising  table-  of  the  nio-t  useful  kinds;  Sp,  ■ 
gravities  of  Gases  and  Liquids.  Salts,  Alcohols.  Tables  of 
Solubility.  Properties  of  Chemical  substances.  Analysis. 
Volumetric  Analysis.  Spectrum  Analysis.  Gas  Analysis. 
Physiological  Chemical  Analysis.  Technical  Chemical 
Investigations,  relating  to  : — I.  Water.  II.  Assaying. 
III.  Fuels.  [V.  Sulphuric  acid.  V.  Alkali.  VI.  Chloride 
of  lime  VII.  Nitre  and  Explosives.  VIII.  Starch  and 
Sugar.       IX.  Colours.       \.    Fats    and    (Ids.       XI.  Tannine 

Igents.     Ml.   Ceramics.     XIII.    Glass.     XIV.   Mortars 

and  Cements.      Mineralogy. 

Ilmi'.i  ZUM  Ciih  mim  i;-K  m  kmikr,  1892. — Contains  an 
assortment  of  further  useful  table-  of  a  more  pronounced 
technological  character,  commencing  with  one  of  the  leading 

jn  money  currencies.     II.    \   series  of   Mathematical 
table-.      III.  Another  on  Weight- ami  Measures.     IV.   A 
-  "ii  ll.at  and  Cold  Measurements,  &c. 


A  Handbook  of  Industrial  Organic  Chemistry. 
Adapted  lor  the  I  -,•  of  Manufacturers,  <  Ihemists,  and  all 
interested  in  the  Utilisation  cf  Organic  Materials  in  the 
Industrial  Arts.  By  Smii  ii.  1'.  Sadtlbb,  Ph.D.  Phila- 
delphia:   .1.    B.    Lippincotl    C pany.      London:    Hi, 

Henrietta  Street,  Covenl  Garden. 

Tin    present   work   i-  designed  "  within  the  compae 
moderate-sized   octavo,  to    take   up   a  number  of  the    more 
important  chemical   industries,  oi   groups  of  related  indus- 
tries, and  to  -how  iii  language  capal  nndersl I. 

evenbj  those  not  specially  trained  in  chemistry,  the  existing 
conditions  of  those  industries." 

r      ! i  tin    hook   is  if.  5s.,  and  in  its  compass  ii 

include-  the  Preface,  Table  of  Contents,  List  of  Illustra- 
tions, List  of  Diagram-.  Text  covering  499  pages,  and 
the  Alphabetical  Index.  The  whole  i>  exceedingly 
well  illustrated  with    1L'7  excellent    wood  engravings  and  l'.l 

diagrams. 

[.  tte.it- ot  tin  Petroleum  and  Mineral  Oil  Industry. 
II.  The  Industry  of  the  Fata  and  Fatty  oils.  III.  Industry 
of  the  Essential  Oils  and  Resins.  IV.  The  Cane-Sugar 
industry.  \  The  Industries  of  Starch  and  it- Alteration 
Products.  VI.  Fermentation  Industries:  A.  Nature  and 
Varieties  of  Fermentation;  !'•.  Malt  Liquors  and  the 
Industries  connected  therewith.  VII,  Milk  Industries! 
VIII.  Vegetable  Textile  Fibres:  A. Paper-making ;  B  Gun 
Cotton,  Pyroxiline,  Collodion,  and  Celluloid.     IX.   fcxtilfi 
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Fibres  of  Animal  Origin.  X.  Animal  Tissues  and  their 
Products :  A.  Leather  Industry ;  B.  Glue  and  Gelatin 
Manufacture.  XI.  Industries  based  upon  Destructive  Dis- 
tillation :  A.  Destructive  Distillation  of  Wood  ;  15.  Destruc- 
tive Distillation  of  Coal.  XII.  The  Artificial  Colouring 
Matters:  I.  Raw  Materials;  II.  Process  of  Manufacture; 
III.  Products  ;  IV.  Analytical  Tests  and  Methods  ;  V.  Bio- 
graphy and  Statistics.  XIII.  Natural  Dye  Colours. 
XIV.  Bleaching,  Dyeing,  and  Textile  Priuting. 

Appendix. —  I.  The  Metric  System.  II.  Tables  for 
Determination  of  Temperatures.  III.  Specific  Gravity 
Tables.     IV.  Alcohol  Tables. 


Cratie  Import. 


Quantitative  Chemical  Analysis.     Adapted  for  Use  in 
the   Laboratories  of  Colleges   and   Schools.     By    Frank 
Clowes,  D.Sc,  F.I.C.,  and  J.  Bernard  Coleman,  F.I.C. 
London  :  J.  and  A.  Churchill,  1 1 ,  New  Burlington  Street. 
1891. 
Octavo  volume,  bound   in   cloth,  price  7*.  6i/.     It  contains 
Preface,  Table   of  Contents,   List   of  Books   of   Reference 
recommended,   subject-matter    illustrated  by  S3  wood    en- 
gravings,  anil  Alphabetical  Index.       The    work    is    divided 
into  five  parts  anil   an  Appendix.      Each   part    is  tbeu   sub- 
divided into  sections,  and  the   items   in   these  are  not  only- 
paged,  but  also  paragraphed  for  the  convenience  of  students 
and  others. 

Part  I.  contains  Sec/.  I.  The  Balance,  Weights  and 
Weighing.  Sect.  II.  Specific  Gravity,  Melting  Point, 
Boiling  Point.  Sect.  III.  Mechanical  Division,  Drying, 
Solution,  Precipitation,  &c.  Sect.  /I".  Exercises  <m 
Crystallisation,  &c.  Part  II.  Simple  Gravimetric  Estima- 
tions. Part  III.  Volumetric  Analysis,  divided  into  four 
sections.  Part  IV.  General  Quantitative  Analysis. 
Sect.  I.  Technical  Analyses.  Sect.  II.  Water  Analysis. 
Sect.  III.  Food  Analysis,  Tannins,  Soap.  Under  Food 
Analysis  we  have  Milk  Analysis,  Butter  Analysis,  Partial 
Analysis  of  Beer  and  Wine,  Analysis  of  Sugar,  Partial 
Analysis  of  Tea.  Sect.  IV.  Organic  Analysis.  Part  V. 
Volumetric  Estimations  of  Gases.  Appendix,  containing : 
I.  Nitrate  in  Water;  Preparation  of  Gases.  II.  Eesults  ol 
Typical  Analyses.  III.  Tables  of  Useful  Constants. 
IV.  Lists  of  Apparatus  ami  Chemicals  Required. 


The  Organic  Analysis  op  Potable  Wathss.  By  .1.  A. 
Blair,  M.B.,  D.Sc,  Edin.  Second  Edition.  Loudon : 
J.  and  A.  Churchill,  11,  New  Burlington  Street.  1891. 
Small  8vo.  volume,  bound  in  cloth,  price  3s.  6d.,  containing 
Table  of  Contents,  Preface  to  Second  Edition,  Introduction, 
and    subject-matter    covering   97    pages,   and    Appendices 

A.  to  E.  The  text  up  to  the  Appendices  is  divided  into  four 
parts.  Part  I.  The  Albuminoid-Ammonia  Process,  and 
Oxygen  Process  at  ordinary  temperatures.  Part  II.  The 
Oxygen  Process  at  100°  C.  Part  III.  The  Sulphuric  Acid 
Process  for  Organic  Nitrogen.  Part  IV.  The  Sulphuric 
Acid  and  Permanganate  Process  for  Organic  Carbon. 
The  Appendices  treat  of  the  following  subjects  :— A.  Solutions 
for  Albuminoid    Ammonia   and   Sulphuric  Acid  processes. 

B.  Solutions  for  Oxygen  Process  at  ordinary  temperatures. 
('.  Solutions  for  Oxygen  Process  at  100°  C.  D.  Estimation 
of  Nitrates  by  Arsenious  Acid.  E.  Solutions  for  the 
Sulphuric  Acid  aud  Permangauate  Process  for  Organic 
Carbon. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 

Russia, 

The  Duty  on  Starch. 

Note. — Poud.  =  3G  lbs.  avoirdupois.     Rouble  =  3*.  2d. 

The  following  is  a  copy  of  a  memorandum  which  has 
been  received  from  the  Foreign  Office  on  the  subject  of  the 
duty  on  starch  in  the  Russian  tariff  :  — 

Representations  having  been  made  with  a  view  to  obtain 
si  reduction  of  the  amount  of  duty,  1  r.  75  cop.  per  poud, 
on  starch  packed  in  paper  or  in  cases,  in  the  new  Russian 
Customs  tariff,  the  Russian  Government  has  consented  to 
allow  cases  of  starch  of  not  less  than  half  a  poud  in 
weight  to  be  imported  at  the  lower  rate  of  1  r.  40  cop. 
per  poud. 

Regulations  affecting  Customs  Declarations. 

Tin-  Journal  ties  Tarifs  ct  Tfaites  de  Commerce  for  the 
17th  September  says  that,  in  consideration  of  the  difficulties 
experienced  by  merchants  in  tilling  up  declarations  with 
detailed  specification  of  certain  merchandise,  the  Russian 
Minister  of  Finance  has  ordered  that  the  declaration  for  the 
under-mentioned  articles  are  admissible  as  stated,  without 
other  detailed  indication  : — 

"  Pyrites  of  iron,  copper  ores,  and  copper  scoria1," 
according  to  the  notes  1  and  2  of  Art.  138,  without  indica- 
tion of  the  proportion  of  copper  per  pound. 

"Cotton  tissues,  raw  and  bleached,  dyed,  coloured,  and 
printed,"  according  to  Arts.  187  aud  18S,  without  indication 
of  the  number  of  square  arshines  per  pound  of  these 
tissues. 

Finland. 

Tariff  Change. 

Mr.  J.  Miehell,  Her  Majesty's  Consul  at  St.  Petersburg, 
in  a  report  to  the  Foreign  Office,  dated  the  24th  October, 
says  that,  according  to  an  intimation  from  Mr.  Vice-Consul 
C.  J.  Cooke,  of  Helsingfors,  the  Imperial  Finnish  Senate 
has  decreed  that  half-made  goods  of  aluminium  shall 
henceforth  pay  a  higher  rate  of  duty,  namely,  the  same  as 
that  charged  under  the  Finnish  tariff  on  copper  and  brass 
half-finished  goods,  which  is  5  marks  90  pennis  per  100 
kilogrammes. 

Switzerland. 

Classification  of  Articles  in  Customs  Tariff. 

Note. — Quintal  =  220-4  lb.  avoirdupois.     F>anc  =  9TV'- 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  tariff  were  given  by  the  Swiss 
Customs  authorities  in  the  month  of  September  last : — 

Sulphate  of  barytes,  washed,  in  paste. — Category  1G. 
Duty,  30  cents,  per  quintal.  This  was  formerly  included  in 
Category  30. 

Changes  in  the  Canadi  in  Customs  Tariff. 

By  resolutions  recently  adopted  by  the  Canadian  House 
of  Commons  the  following  changes  have  been  introduced 
into  the  Customs  tariff  of  the  Dominion.  The  old  duties, 
published  at  pp.  409—18  of  the  October  number,  and 
pp.   535—52  of   the  November  number  of   the  Board  of 
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Trade  Journal  for  Last  year  are  modified  on  the  under- 
mentioned articles  : — 


Articles. 


Duties  now 
levied. 


\!l  cane  raaar  and  beetrool  sugar  not  above  No.  M 
Dutch  standard  in  colt  ur,  all  sugar  aweepinps,  all 
sogar draininsn  or  pnmpings  drained  in  transit, 
:iii  melado  a 

and  ■                                                          pecified, 
nil  cs                ind   concentrat< 
elsewhere  specified,  nil   beetn                 ind  con- 
In  ited  beetroot  juice  not  elsewhere  specified, 
rail  i:i                as  uot  elsewhere   specified,  and 
when    not    imported    direct    without 
transhipment  from   the  country  ol    [rrowth  ;*n<l 
production,  .".  per  cent,  ad  vat.;  provided,  how- 
I  nal  mi  he  case  ol   cane  BUgar  i>m<iui  ed   In 
ih.-   i .-,       [ndies  and   in   countries   to   the  east 
thereof  and  imported  therefrom  via"  Bong  Cong 
or  \  okobamn   sm  h   rate  i  >l   B  per  •'-■ 
shall  not  be  exacted  if  transhipped  at  Hoim  Kong 
or  ,i  okohams 

All    sugars   above  No.  14   Dutch  standard  in 

colour  a  id   ■  i  i I  ragar  of  all  kinds,  grades  or 

standards,  and    all    Bugar  syrups  derived   from 
refined  sugars 

Glucose  or  grape  sugar,  glucose,  syrup,  and 
syrup,  or  any  syrups  containing  any  admixture 
linn  ii 

Spirituous  or  alcoholic  liquors,  distilled  from  any 
material  or  containing  or  compounded  fr 
with  distilled  spirits  of  any  kind,  and  any  mix  i  ure 
thereof  with  water,  for  every  gallon  thereol  ol  the 
strength  of  proof,  andv  eater  strength 

than  thai  i .ii"  rate  on  the  tn- 

creaaed  quantity  that  there  would  be  il  the  liquors 
were  reduced  to  the  strength  ol  proof.    When  the 

.   less  strength  than  i hal  ol  pn 
the  du  be  at  1  he  ral  b  herein  provided,  but 

■    ■    .  ■    Liiced  quantity  of  1  lie  liqu 
rtion  to  the  lesser  degree  ol  strength;  pro* 
\  idedi  however,  t  bal    no  redact  ion   in  qua 
shall  be  computed  or  mail"  on  any  liquors  below 
tin-  strength  ol  IB  per  cent,  under  pr.ini.iiot  all 
■such  liquor*  shall  be  computed  as  ol  the  si 
undi  H  s  :— 

Bthyl  alcohol,  or  the  substance  commonly 
known  as  alcohol  hydi  b  I  ethj  1  or 
spirits  ol  wine 

{b.)  Ainyl  alcohol  or  fusel  oil,  or  any  substance 
known  as  potato  spirit  or  potato  Oil 

Methyl  alcohol,  wood  alcohol,  w I  naph- 

rit,  or  any  substance  known 

d  spin!  or  d  pirit 

('/.)  Spirit*  ami  sl  -  <if  any  kind,  mixed 

with  an 3  i  i'ii  or   i  id  being 

known  or   designated    n  elixirs, 

or  medi- 
cines not  elsew  hci  i  

■  aes  and  pints, 

■  ilogne  ami  lavender  waters,  hair, 

tooth,   and    skin    washes,   and    other   toilet 

ii e  spirits  of  any  kind, 

when  in  bottles  or  Qasks  weighing  not   more 
i  bar  i  os.  i  ich, 

■    ■  ■ 
weighing,  more  than  boa,  each 

Nitrous  ether,  sweet  spirits  of  nitre,  and 

.1  n-  Spirits  ol  ammonia 

i n    ill  cases  win  i  ill  of  any  of 

i  ho  foregoing  art  ick'Mcannol  lie  correctly  aso  i 
bj  the  direct  application  ol  the  hydrometer, it  shall 
i  Pun.  .1  by  the  distUlation  ol  a  sample,  or  in 
such  other  manner  as  the  Minister   <>r  Customs 
directs. 


Dols.  Cts. 


6       ad  nal. 


Lb.      O'OW 


D'OH 


Gall. 


2'ISJ 

2-12 

2-12| 


2"12, 
and 
:iu      adval. 


60      ad  vol. 

Gall, 

and 
10      adval. 

■  Gail.  'i\t\ 

ami 
^Q°,0a<l  ml. 


GENERAL   TRADE  NOTES. 

[ron  ami  Steel  Production,  1890. 

In  an  article  which  appeared  in  the  Viestnik  Financqm 
of  October  4th  wen-  published  particulars  regarding  the 
production  of  iron  and  steel  in  the  seven  principal  iron- 
producing  countries  of  the  world,  viz.,  the  United  States, 
the  United  Kingdom,  German  Empire  with  Luxemburg, 
France,  Belgium,  Austria-Hungary,  and  Sweden,  which 
together  produce  9.1  per  cent,  of  the  annual  iron  production 
of  the  world.  The  extent  to  which  the  production  of  pig 
iron  has  developed  in  each  of  these  countries  will  be  Been 
from  the  following  table: — 


1870. 


IsSO. 


is:  m. 


Production  (in  Tons  of  2.204  lb.) 

1,718,000 
6,039,000 
1,170,000 

Ml, 

102,000 
982,000 
668,000 

3.957.1  pi  hi 

73! 

2,769    I 

1,727.000 

164, i 

104000 

S.IPO.-,,  IIHI 

France  

1,963 

922, 

S2ii,lliiii 
TTI'.p  Mm 

Total 

11,105,000 

17,748.000 

2i'...".17.i"i" 

•Excluding  Lorraine  :m<i  Luxemburg,  where  3,400,000  tons  and 
3,300,000  inns  of  pig  iron  were  respective!]  produced  in  1880. 

It  will  be  seen  from  these  figures  that  the  iron  industry  of 
the  United  States  shows  a  greater  expansion  than  thai  of 
:uiv  of  the  other  countries.  The  production  of  pi^r  iron  in 
the  United  States  in  lS'.ni  was  21  per  cent,  greater  than  in 
1889,  which  year  showed  an  increase  of  17  per  oent  on 
lsss;  ii  has  doubled  itself  within  the  hist  six  years,  and 
increased  threefold  since  1878.  <>n  the  other  hand,  it  has 
taken  Great  Britain  "7  years  to  double  its  production. 
The  year  im'.iii  was  the  first  in  which  the  production  "f  i ■  i^r 
iron  in  the  United  stairs  exceeded  thai  of  Great  Britain, 
not  only  for  the  same  year,  but  for  L888,  the  year  in  which 
tin-  ]ii>_;  iron  production  of  the  latter  reached  its  maximum. 

Germany,  including  Lorraine  and  Luxemburg,  produoed 
11,400,000  tons  of  i>ii:  iron  in  1890,  almost  exclusively 
from  native  ore.  The  total  production  of  pig  iron  in  Ger- 
man] in  1889  was  11,000,000  tons.  There  were  2,469,000 
tons  of  wrought  iron,  ami  :;,ld'J,0(H)  ions  of  steel  produced 
in  Germany  in  1890,  the  corresponding  figures  for  1889 
being  respectively  2,769,000  tons  and  2,095,000  ions. 

In  Efrance, owing  to  the  high  rates  of  dutj  on  >3oaland 
pig  iron,  the  quantity  of  the  latter  produced  in  ls'.iu 
exceeded  that  of  1889  l>.\  Il  per  cent.,  and  [Trance  now 
produces  all  the  inpii  and  steel  required  for  her  own  use, 
with  the  exception  of  a  few  special  Borts  still  imported  from 
England.  The  production  of  pig  iron  in  France  in  1890 
ami  1889  respective]}  was  1,900,000  tons  ami  1,700,000  tons. 
the  quantities  of  wrought  iron  produced  in  the  same  years 
respectively  being  823,000  tons  and  793,000  ions,  ami  of 
steel  566,000  tons  and  529,000  tons. 

Austria-  Hungary  produced,  in  round  numbers,  920,000  ton] 
ami  B50.000  tons  of  pig  iron  in  1890  ami  1889  respectively. 
The  corresponding  figures  for  wrought  iron  being  respec- 
tively 171,000  tons  and  139,000  tuns,  and  fc>r  steel  734,000 
Ions  and  61  7,1 tons. 

Hungary  is  recently  attracting  attention  through  the 
progress  of  her  iron  ami  steel  industries,  largely  due  to 
increased  traffic  on  the  railways,  brought  about  lo 
system  ami  causing  a  great  increase  In  the  demand 
rolling  stock,  locomotives,  tenders,  ami  rails.  Thus  the 
average  number  of  railway  carriages  built  annually  between 
1880  and  1884  was  2,943,  between  1885  and  1889,  3,4  G2, 
while  in  1890  the  number  built  was  K.1G6. 
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Belgium  contrasts  with  the  other  countries  by  a  falling 
off  in  her  production  of  pig  iron  and  wrought  iron,  due  to 
the  high  prices  of  coal  and  coke,  and  a  fall  in  the  price  of 
the  product  itself.  This  unsatisfactory  condition  of  the 
Belgian  markets  was  to  no  small  extent  due  to  unfavourable 
competition  with  other  countries.  Belgian  manufacturers 
in  their  endeavours  to  improve  their  position  by  reducing 
wages  only  made  matters  worse  by  bringing  about  strikes. 
There  were  78(1,000  tons  of  pig  iron  produced  in  1890  as 
compared  with  830,000  tons  in  1889 ;  507,000  tons  of 
wrought  iron  as  compared  with  577,000  tons,  and  455,000 
tons  of  steel  as  compared  with  469,000  tons. 

As  regards  Sweden,  owing  to  increased  building  and 
engineering  activity  both  for  home  and  abroad  in  1890,  the 
iron  industry  has  made  further  progress.  Large  ship- 
building orders  from  Russia  gave  special  impetus  to  that 
trade.  Arms  were  manufactured  for  Switzerland  and 
Denmark.  There  was  a  brisk  demand  for  agricultural 
implements  from  Austria-Hungary  and  South  America. 
The  total  production  of  steel  in  1890  amounted  to  160,026 
tons,  of  which  92,247  tons  were  Bessemer  steel.  The  total 
production  of  steel  for  1889  was  135,227.  The  quantities 
of  iron  ore  produced  in  1889  and  1890  respectively  were 
787,950  tons  and  823,334  tons. 

Petroleum  in  Galicia. 

A  fresh  discovery  of  petroleum  is  reported  from  Krusnu 
in  Galicia.  Enormous  masses  of  oil  and  Water  are  forcing 
their  way  through  the  surface  of  the  land,  although  at 
present  the  borings  have  not  reached  the  oil-bearing  strata 
proper.  In  the  opinion  of  experts  this  striking  of  oil  is 
the  most  important  yet  made  in  the  district,  the  yield  being 
already  equal  to  100  barrels  a  day. — Ironmonger. 

German  Zinc  Statistics. 

A  German  technical  journal  publishes  some  statistics 
showing  the  development  of  the  zinc  industry  during  the 
past  ten  years.  Germany  is  the  chief  producer  of  this 
metal,  her  mines  at  present  producing  about  140,000  tons 
per  annum,  out  of  a  total  estimated  output  of  350,000  tons 
for  the  whole  world.  Curiously  enough,  although  the 
development  of  the  industry  has  made  such  rapid  strides, 
the  number  of  concerns  engaged  in  it  has  diminished  during 
the  past  20  years,  there  being  at  present  only  29  firms 
producing  zinc,  as  against  35  in  1870.  In  1881  the  output 
in  Germany  was  105,500  tuns,  valued  at  1,582,700/.  In 
1890  the  make  had  risen  to  139,270  tons,  and  the  value  to 
3,059,900/.  But  whilst  the  augmentation  of  output  has 
been  advancing  at  the  rate  of  about  8  per  cent,  per  annum 
since  1885,  the  value  of  the  metal  is  almost  double  what  it 
was  six  years  ago,  in  spite  of  periods  of  temporary  weakness. 
The  average  selling  price  in  1881  for  C.G.II.  brand  of 
Silesian  zinc  in  Breslau  was  30-83  m. ;  for  W.H.  and  S.S. 
brands  of  Rhine  zinc  at  Cologne,  32-  66  m. ;  and  for  refined 
Galmium  and  Blende  in  Frankfort  a/M.  33-53  m.  In  1890 
these  qualities  fetched  an  average  price  at  the  several 
selling  centres  of  45  m.,  47-92  m.,  and  47*02  m.  respec- 
tively. The  second  largest  zinc-producing  country  is 
Belgium,  with  about  two-thirds,  and  the  United  States  of 
America,  with  about  one-half,  that  of  German}-. — Ibid. 

A  Permanganate  of  Potassium  Combination. 

The  formerly  existing  syndicate  of  German  perman- 
ganate of  potassium  manufacturers  came  to  an  end  about 
two  years  ago ;  since  that  time  the  makers  have  been 
underselling  one  another  with  great  vigour.  At  last  they 
seem  to  have  become  tired  of  that  policy,  for  they  now 
announce  that,  from  15th  inst.,  they  have  placed  the 
exclusive  sale  of  their  potassium  permanganate  in  the 
hands  of  the  Chemische  Fabrik  auf  Actien  (vorm.  S. 
Schering)  in  Berlin.  The  two  makers  who  have  done  so  are 
Dr.  11.  Goldsehmidt,  of  Copeuick,  and  Gebr.  Borchers,  of 
Goslar.  Messrs.  A.  M.  Zimmermann  will  sell  for  the  three 
firms  (Scherings  are  also  manufacturers  of  the  article)  in 
this  country.  We  believe  that  at  the  present  time  there  is 
only  one  other  manufacturer  in  Germany,  and  his  works  are 
temporarily  closed  owing  to  removal. — Chemist  and  Druggist. 


New  Materi.al  for  Insulation. 

A  new  material,  known  as  litho-carbon,  of  which  enormous 
deposits  have  been  discovered  in  Texas,  has  been  found  to 
be  an  excellent  insulator,  having  a  resistance,  it  is  claimed, 
seven  times  as  great  as  any  other  known  substance.  The 
material  is  said  to  resist  heat,  salt  air,  water  and  gases  of 
any  kind,  and  is,  therefore,  well  suited  for  paint.  Under 
very  high  temperatures  it  softens,  but  will  not  burn.  In  its 
natural  state  this  mineral  is  found  in  intimate  mixture  with 
white  sand  and  sea  shells,  from  which  it  can  be  separated 
by  benzene  as  a  black  viscous  material. — Industries. 

Papers  of  Interest  to  Technologists  and 
Manufacturers. 

The  following  articles  in  the  Board  of  Trade  Journal  for 
November  will  repay  perusal : — 

The  Patent  Laws  of  Austria-Hungary p.  521 

The  Coal  Industry  of  India '. p.  529 

Coffee  and  Cocoa  Production  of  Brazil p.  534 

The  Output  of  British  Minerals. 

There  has  recently  been  issued  from  the  Home  Office,  a 
tabular  return,  showing  the  annual  output  of  the  principal 
minerals  produced  in  the  United  Kingdom,  from  the  year 
1860  to  the  year  1890.  The  term  United  Kingdom  includes 
the  Isle  of  Man  and  Ireland.  The  quantity  in  tons,  and 
the  value  in  pounds,  are  given  for  each  year.  The  com- 
pilations have  been  made  from  official  returns  by  Mr.  James 
B.  Jordan,  the  Clerk  of  Mineral  Statistics.  Copies  of  the 
return  may  be  obtained  from  Messrs.  Eyre  and  Spottiswoode. 
For  the  benefit  of  our  readers,  the  figures  for  last  year 
(1890),  are  culled  from  the  report : — 


Mineral. 


Alum  clay  (bauxite) 

Alum  shale 

Arsenic  (white  arsenic,  crude  and  refined) 

produced   from  arsenical  pyrites  not  in- 
cluded in  tile  next  line. 
Arsenica]  pyrites 

Rarytes 

Clays    (china    day,    potters'    clay,    fullers' 

earth,  4c.,  but  exclusive  of  ordinary  clays) 

Coal 

Cobalt  and  nickel  ore 

Copper  ore  and  copper  precipitate  :— 

Copper  ore 

Precipitate 

Fluorspar 

Gold  ore  (auriferous  quartz) 

Gypsum 

iron  ore 

Iron  pyrites 

Lead  ore 

Manganese  ore 

Ochre  and  umber 

Oil  shale 

Phosphate  of  lime 

Salt  (rock  salt  and  salt  obtained  from  brine) 

Slates  and  slabs 

Sulphate  of  strontia 

Tin  ore  {"black  tin") 

Wolfram 

Zinc  ore 


Quantity. 

Value. 

Tons. 
11,527 

£ 
5,763 

6,420 

302 

7.271', 

60,727 

.",,114 

4,114 

25.353 

2U.6S1 

3,308,214 

899,166 

181,614,388 

74,953,997 

si 

200 

12,136 

27,801 

345 

4,670 

268 

302 

575 

434 

140,293 

57,9111 

13,780,767 

3,926,445 

16,018 

7,0i  10 

45,651 

406,164 

12,444 

6,783 

19,068 

17,175 

■2.212,250 

Hi  18.369 

18,000 

29,500 

2,116,349 

1,100,014 

134,353 

1,027,235 

10,276 

6,138 

14,911 

782,492 

1111 

1.84S 

22,1111 

109,890 
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It  igtobe  noted  that,  in  addition  to  the  above,  small 
quantities  of  oilier  minerals  are  occasionally  ]  i 
antimony   and  bismuth,   bog-iron   i  i 
purifying  gas),  jet,  ligniti ,  petroleum,  plumbago,  sili 
steatite,  and  uranium  ore. 

"Avery  large  quantity  of  stone  used  for  building  and 
other  i  innually  raised,  besides  chalk,  ordi- 

nary clay,  gravel,  &c,  the  total  quantity  of  which  cs 

ned,  but  the  value  in  1890  was  i  stimated 
lobe  upwards  ul"  -      -  -Chemical  Trade  Journal. 

Tiik  i-i  oi    Metbii    Weights  amd  Measures  in 
ExpoRI   Tbadb. 

The  Enginei  ring  and  Minim/  Journal  has  alreadj  calli  d 
the  attention  of  certain  American  manufacturers,  engaged 
in  the  export  trade,  to  the  universal  employment  of  metric 
weights  and  measures  in  South  American  countries,  whose 
markets  the  1  nited  Mate-  is  now  endeavouring  to  control, 
and  the  pressing  im  I  furnishing  to  them  machinery 

of  metrical  gauges  and  dimi  nsions.     Thai  journal  m 
on  to  say  that  it  it  ire  a  commanding 

position  in  Ihe  trade  of  any  of  these  countries  there  must 
be  a  strict  compliance  with  local  customs  and  demands. 
That  ilii-  has   not  been  done  has  been  the  burden  of  the 

o plaints  of  Americi onsulai  officers  at   foreign  ports 

for  man]  a  year.  The  necessity  in  this  particular  pomt — 
metric  weights  and  measures — is,  however,  so  obvious  that 
it  should  impress  itself  upon  American  manufacturers. 

Apropos  of  this  subject  several  recent  reports  ol    British 

solar  officers  are  ol  si  rvice.     British  consuls  in  countries 

aewidelj  separated  as  Italy  anil  Japan  have  thus  warned 
the  manufacturers  and  exporti  rs  of  their  on  a  country  that 
they  were  losing  trade  because  they  persisted  in  using,  in 
their  circulars  and  price  lists,  English  weights  and  measures, 
which  were  almost  unintelligible  to  the  peo] 
countries,  where  the  metric  units  are  in  general  use; 
whereas  theii  French  and  German  competitors,  the  former 
as  a  matter  of  course  and  the  latter  adapting  themselves  to 
the  circumstances  with  the  facility  which  has  gained  them 
such  an  immense  export  trade  to  all  parts  of  the  world, 
employ  the  metric  system,  which  is  familiar  to.everybody, 
ami  naturally  attract  custom,  similar  warnings  arc  uttered 
bj  the  British  consuls  at  Alexahdi  I     ro,  in   Egypt, 

who  declare  that  British  manufacturers  are  simply  playing 
into  the  bands  of  their  rivals  by  continuing  the  use  of 
weights  and  measures  which  to  man]  Egyptian  merchants 
in.  no  more  intelligible  than  those  of  <  Ihina. 


vention  which  was  believed  to  be  particularly  favourable  to 
British  trade — and  the  triennium  1KS7 — *'.<  the  state  of 
business  subsequent  to  the  convention. 


/  KTRAt  1  S  PROM   DIP1  OMA  TIC 

i  d\  Si  /,  I  /.'  REPORTS. 


AND 


Imports  fi 

1884. 

i-;. 

1888. 

United  Kingdom  ... 

41 

Ml 

711 

1,103 

1,807 

037 

MS 

llnti«h  , 

SpaiK. 

Decline  in  tin  British  Drug  Trade. 

The  Itriti-h  Consul  at  Bilbao  is  verj  pessimistic  aboul  the 
decline  in   several   important   branches  of  commerci 
Spain,  in  which  tl  Foi in.  1 u  too  Drugs 

i-  om      The  following  significant  flgun  : — 


B8  illustrate  the  condition  of  thing* 
previous  to  the  Anglo-Spanish  convention  of  1886— a  con- 


Iti  <  \m  , 

With  regard  to  other  Btaple  articles,  it  may  In-  ohs 
that  in  the  British  imports  of  woollens,  mineral  oils,  paraffin, 
paint-  and  dyes,  and  varnishes,  there  was  a  fair  increase 
during  the  years  succeeding  the  convention,  while  c 
and  brass,  glass,  porcelain,  and  agricultural  and  industrial 
machinery  show  a  large  decrease.  The  result  cannot  be 
regarded  as  satisfactory. 

B        igin  mind  I itinues  the  Consul)  that  the  general 

commerce  of  Bilbao  has  considerably  advanced,  it  might 
anticipated  that  Great  Britain  would  hare 
absorbed  a  larger  share  of  the  trade  in  those  articles  in 
which,  previously  to  the  convention,  she  was  unfairly 
handicapped  with  other  foreign  countries.  Under  the  heads 
of   drugs  and   chemicals   the   figures  are   bo   discouraging 

thai  - explanation  Beems  called  for.     since  manj 

Germany,  and  Belgium  have  made  strenuous  efforts 

the  command  of  the  trade  of  Bilbao,  and  on  the 

convention  with  Great  Britain  being  concluded,  those  efforts 

doubled,  while  the  British  trader,  unmindful  of  the 

adi  ice  so  often  given  him,  has  not  changed  his  way  of 

doing  businsss.      He   does   not    take  the   proper  steps  to 

a    demand    for    his    goods    bj     offering     the    same 

as  French,  German,  and  Belgian   traders,  such  as 
•  mploying  active  and  intelligent  agents  acquainted  with  the 

ol   the  country,  the  manners  and  customs  of  the 
the  tastes  and  requirements  of  particular  districts, 
and    empowered    to    make    sales,    contracts,    and    t'n 
arrangements  in   accordance  with  the  usage  of  respective 

places,  without  delay  or  reference'    to  the  houses  they   l.pie 

-int.  With  respeoi  to  financial  accommodation,  it  would 
appeal  that  the  British  trader  is  indisposed  to  conform  to 
the  custom  and  views  of  Spanish  buyers,  and  while  he 
follows  the  prudent  course  of  requiring  cash  payments  or 
short  bills  for  his  consignments,  his  compi  titors  oil. 

facility    in    the    shape   01   Ion:;    credit  ;  tliu-.   although    it    is 

notorious  that,  were  the  condition-  of  business  the  same. 
pn  fen  nee  would  in  many  eases  be  given  lo  British  produce 
and  manufactures,  our  traders  are  constantly  driven  out  of 
the  market  on  this  ground.     In  a  word,  it   cannot  be 

ously  urged  for  the  consideration  of   British  traders 

thai  until  they  adopt  a  System  similar   to   that  of  their  keen 

opponent-,  tiny  must  not  expect  to  be  otherwise  than  at  a 
disadvantage. 


A  cio  Industrie*, 

ndusti  ies  were  initiated  in  Bilbao  lasl  yi  bj  . 
chemical    Factory,  established  by   Messrs. 

Burt,  Bonlton,  and  Hay« 1,  of  London,  for  the  treatment 

..i  coal   tar  and  extraction  of  various  products,  including 
aniline  and  othei  colours. — Chemist  and  Druggist, 


Several  new 

among    them    a 


IciMilMll    Ml  in'...     OF     nil      SOCIBTT    FOB      Ps 

i\ i     Intbbksts    oi      mi     German    Chemical 

InIiI   -Mill  -. 

This  meeting  took  place  on  September  19th  a)  Nuremberg, 
tinder  the  presidency  of  Dr.  .1.  I'.  Holt/.     In  presenting  the 

annual  report,  the  secretary,  Mr.  1 1.  Wen  thai  the 

progress  of  the  lasl  five  years  ~till  contiuued 
had  been  fully  employed,  although  prices,  owing  to  keen 
competition,  had  in  many  instance-  hardly  kept  pace  w'h 
the  great  increase  iii  eo-t  of  production.  The  number  of 
works  had  increased  from  4,809  to  5,048  during  the  year, 
employ,'- from '.in,.,-  |  pel  cent., and  wages 

From  8,580,552/ .  to  4,<  gn  trade  amounted 

ins,  valued    at    86,828,8001 an 

over  the  preceding  year  of  io,'_'7."i  tons,  valued  at 

on/. 
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The  following  table  supplies  the  necessary  details  : — 

Imports. 

Raw            Maim- 
Materials.      //>•  ti..--«l 
Products. 

Exports. 
i;.,..-             Manu- 

Tons.             Tons. 
Tons 1,016,254           219,915 

Decrease 

Tons.              l.ii-. 
257,426            422,1127 

10,264 

17,201 

J;                      £ 
Value 7,496,900        5,596,800 

e              i- 

1,629,100       12,105,500 
8,250            766,200 

It  -w ill  be  seen  that  whilst  the  value  per  ton  in  the  case 
of  the  imports  had  declined  from  1 1/.  3s.  -Id.  to  107.  1  Is.  I0d., 
the  corresponding  figures  (or  the  export  trade  show  a  rise 
from  19/.  2.v.  to  20/.  '.is.  Od.  pur  ton,  or  about  5  per  rent. 

This  rise  is  explained  by  the  increased  proportion  of 
goods  of  a  higher  value,  and  not  by  an  increase  in  price, 
as  might  be  assumed  at  first  sight.  The  increase  in  the 
cost  of  production,  on  the  other  hand,  is  estimated  at  about 
:>'_.  per  cent.,  chiefly  owing  to  higher  wages  and  larger  coal 
bills.  Any  prosperity  in  the  chemical  industries  must, 
therefore,  have  resulted  not  from  higher  prices  having  been 
obtained  in  the  market,  but  from  the  increase  in  the  volume 
of  trade.  The  published  accounts  for  1890  of  82  limited 
companies  show  a  capital  of  9,903,655/.,  on  which  was 
divided  1,269,465/.  or  an  average  of  12-81  per  cent. 

The  following  figures   show  the  proportionate  earnings   of 
these  82  companies  :  — 
Eighteen  companies,  or  22  per  cent,  of  the  whole,  paid  no 

dividend. 
Two,  or  2ipcr  cent.,  paid  from  (I  to  2i  per  cent. 
Fifteen,  or  18  per  cent.,  paid  from  2\  to  5  per  rent. 
Five,  or  6  per  cent.,  paid  from  5  to  7.1  per  cent. 
Fifteen,  or  18  per  eeut,  paid  from  7',  to  10  per  cent. 
Fourteen,  or  17  per  cent.,  paid  from  10  to  15  per  cent. 
Thirteen,  or  16  per  cent.,  paid  over  15  per  cent. 
The  average  dividends  for  the  previous  years  amounted 
to  :— • 

Per  Cent. 

1882 [2-82 

1883 10-02 

1884 7'96 

1885 >;-:t; 

1886  717 

lss; sir; 

1888 9-78 

1889 10-58 

so  that   since  1885   there    lias   been  a    steady  improvement. 

The  earnings  of   the  Alkali  Companies  for   1890  (including 

the   same   companies    during   the    last    five   years)    are   as 

follows :  — 

PerCent. 

1886 fi'.i 

1887 D'Si 

isss :•? 

1889 6-87 

1890 7"18 

so  that  in  this  important  industry  there  is  also  a  decided 
improvement.  The  Stassfurl  salt  industries  details  did  not. 
however,  share  in  this  improvement,  while  the  potassium 
industry  remained  substantially  unaltered.  The  demand  for 
saltpetre  suffered  from  the  introduction  of  smokeless  powder, 
and  tlie  same  was  the  case  with  potassium  chlorate.  Potassium 
bichromate  had  a  hard  struggle  against  English  competition. 
After  a  long  period  of  depression  the  soda  industry  has 
improved,  partly  due  to  the  formation  of  the  United  Alkali 
Company.  Whereas  formerly  imports  of  soda  exceeded 
exports  by  28,000  tons,  the  position  is  now  reversed, and  the 
excess  of    exports   almost  amounts    to   the  figure   quoted. 


This  is  considered  to  be  due  to  the  Customs  tariff  which 
has  strengthened  home  production  without  affecting  con- 
sumption. 

Pharmaceutical,  Photographic,  and  other  Technical 
Chemicals  yielded  an  average  dividend  of  11  •  10  per  cent. 
In  the  interests  of  this  branch  a  possible  increase  in  the 
Italian  tariff  is  much  to  be  deprecated,  as  tending  to  close  a 
portion  of  the  foreign  market.  Ether  and  alcoholic  pre- 
parations have  been  gravely  affected  owing  to  the  anomalies 
in  the  Customs  tariff.  Movements  have  been  set  on  foot  to 
remedy  this  evil,  and  the  various  Governments  have  been 
petitioned.  Mineral  colours  have  been  in  great  demand  at 
home,  although  business  has  not  been  easy  in  foreign 
markets,  partly  through  Customs  tariffs  and  partly  through 
competition.  With  Knglaud  and  Belgium,  however,  the 
trade  has  been  good.  The  syndication . of  the  ultramarine 
factories  has  done  much  good,  and  the  prospects  of  this 
industry  are  considered  good.  Agitation  for  syndicating 
the  Soap  manufacture  has  not  yet  had  any  result.  The 
Coal-Tar  Colour  Industry  is  satisfactory,  and  the  large 
faotories  divided  an  average  of  20-75  per  cent.,  previous 
years  showing  the  following  figures  : — 

Per  (.'cut. 

18m; rriu 

1887 13-25 

Iss* 15"4t 

1880 17-50 

Attention  is  drawn  to  the  still  growing  importance  of 
coal-tar  colours,  to  which  are  attributable  in  a  large  measure 
the  good  results  obtained. 

The  trade  in  Explosives  has  likewise  been  successful, 
average  dividends  being  as  higli  as  18-88  per  cent.,  the 
figures  for  the  previous  years  being  :  — 

Per  Cent. 

1886 16-09 

1887 ll-os 

isss lg-41 

lssn 13-00 

Last  year's  good  results  are  mainly  due  to  the  older 
dynamite  exporters,  among  whom  there  exists  a  syndicate 
which  has  done  much  to  assist  business.  Gunpowder  for 
exportation  has  done  well,  partly  owing  to  otders  from 
Africa,  partly  owing  to  the  growing  favom  in  which  German 
makes  are  held  in  foreign  markets.  1890  marked  a  great 
change  with  respect  to  gunpowder  for  military  purposes, 
but  it  is  pretty  clear  that  the  old  makes  of  powder  will  hold 
their  own  for  a  long  time  to  come,  particularly  as  regards 
guns  of  large  calibre.  The  Gun-cotton,  Detonator,  and 
Match  trades  have  not  shown  any  remarkable  features,  the 
former  in  fact  not  having  been  very  flourishing. 

Artificial  Manures  have  earned  an  average  dividend  of 
10-21  per  cent,  clearly  showing  that  the  importance  of  these 
products  is  being  more  and  more  recognised  every  year.  In 
spite  of  determined  competition  from  England  it  is  saitl  that 
(termau  manufacturers  continued  to  hold  the  field  owing  to 
greater  care  in  selection  of  raw  materials  and  mechanical 
preparation,  the  main  object  being  to  produce  super- 
phosphate as  dry  and  finely  ground  as  possible.  Arrange- 
ments have  been  made  with  the  agricultural  experimental 
stations  ("  Versuchsstationen  ")  with  a  view  to  guaranteeing 
to  consumers  the  supply  of  certain  brands.  The  extended 
use  of  Thomas  slag  appears  to  have  benefited  the  super- 
phosphate industry  rather  than  proved  detrimental  to  it  as 
had  been  feared. 

The  Secretary,  after  alluding  to  a  proposed  alteration  in 
the  Society's  subscription  and  certain  contemplated  im- 
provements and  extensions  of  the  Society's  Journal,  went 
on  to  say  that  the  new  German  patent  law  would  afford 
increased  protection  to  inventors,  particularly  in  the 
chemical  world  ;  and  it  was  matter  for  congratulation,  he 
thought,  that  the  Society's  exertions  in  this  direction  had 
been  so  successful.  The  researches  of  the  Soeiely  into  the 
results  of  the  McKinley  tariff,  as  far  as  the  German 
chemical  industries  were  concerned,  had  not  shown  so  far 
any  direct  injury,  but  certain  branches  of  the  trade  had 
certainly  suffered  indirectly  through  slackness  in  the 
demand  for  certain  chemicals  required  in  the  textile  trade. 

o 
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I),.  Harlitu  ill.  n   referred   t<>  ilu-   pan  of  the 

nical  industrial  in  ihc  Chicago  Kxhibiiion,  1893.      the 

member*  had  already  expressed  their  leadiness  i"  take  part 

in  il„-  exhibition,  but  In-  thought  thai  the  Imperial  Govern- 

mi  1,1  should  u--i-t  with  funds  in  i  "•  ->~  complete 

""'  ,Ik"  ttD0Ul 

d,  .,  portion  to  be  expended  in 

ting  exhibitor*  in   the  cost  ol  transport,  but  the  bulk 

ol  the  1  -ii iltiiu^r-  and  exhibits. 

•|l„  bibition    showed    the    immense   advantage 

reaped  bj  I  n  neb  exhibitors  from  their  -kill  in  d 

,!„.;,  ,,,,    imposingly  decorative  manner,  and  he 

thought   thut   preparatiomi   in   tl  Id    uol    l„ 

I  .,i   i airly  ■<  date.      /'•  taking  up 

,l„    i  i  with  ill,'  l,i-i  speaker  '"  regard  to  his 

i  point,  but  thought  the   sum  named  was  unnecessarilj 

and    Bavarian  State   railway  -    had 

willingness   t,,   carry   exhibition 

goods  at  one-half  of  the  ordinary    rates,  and  negotiations 

were  pendinu  »iili  the  steamship  companies   with  a   view  t" 

incession.      IV all  reports   to  band, 

]„.    ,  upctition   from    other   countries 

would   be   verj    keen,       1>*     Wittc   spoki   in  corroborati 

in,, I  the  motion  •  •!   Hi.   Martius  to  appoint  ;,   spi 

mittee    i"    open    n    li-i    l"i    applications    from    intending 

exhibitors  »;i-  unanimously  approved. 

//, , ,  irti  ,1  ,,n  the  exceptions  to  the  prohibition 

ol  Mm, l,i%  labour,  and,  after  a  discussion,  ii  was  agreed 
that  ii  sheet  "I  queries  should  be  forwarded  in  every 
in,  inl,,i.  in  order  to  -•'■'  il'<-  information  necessary  for 
submitting  proposals  t"  the  Federal  Council.  A  mi 
wusthcD  curried,  brought  forward  by  Dr.  Hecht,  i"  petition 
ii,.-  Government  on  the  subject  "I  the  protection  of  Factor} 
mid  busines."  secrete      Further  motions  referred   to  "con 

-  ,,t    industrial   establishments"    (moved    bj     //-, 

,.y,),   -ii,,    carrying  into  effect  "I   patents    in    foreign 
countries  '    <  //- 1 1    Hoi  ttingei  I,  und  "  the  < 

iii,|n-iii.il   purposes  "   (  Pi     IVille). 
tin-  .1-  --'.  i     II.  >■ 


BO  \l:l>  "I    TR  \l>l.   RETURNS 
Si  mm  IBT  "i    [MPOET8. 




DIN 

Kaw  materials  tor  non-fa 


£  £ 

1,303,088 
184,089 

K0!t8,018 


St  mm  IB1    "i    l.M-i-i. 


1801. 

t  L 

Metals  ("ll„ t  limn  uiai-blnrry) 



Total  value  of  all  exports 2l,n 


biriiui-  ,-f  Mmvls  bob  Month  ending  :>i-i  '  Ii  i 


articles. 

Quantities. 

Values. 

1890. 

18111. 

1890. 

1891. 

'  :  — 

10,480 

-,-:„; 

£ 

---'.7"ii 

£ 

Rcgulus 

,. 

8,984 

-.ii-.,'., 

Unwrought   .. 

.     „ 

1,124 

213,645 

lrnn  :  — 
Ore 

■:;■:.:*<: 

212,206 

150,140 

Bolt,  bar,  *■-.  . 

-,;u 

01,070 

81,718 

inwrought 

.     ,, 

r.17 

820 

Lead,  pig  and  shoot     „ 

Pyrites 

.     „ 

81,018 

S1308 

Quicksilver 

.    Lb. 

174^800 

Value  £ 
r  metals 

-;,;.ii7 

5,161 

181,187 
2,073,782 

184)21! 

I19;0S7 

Other  u 

km,!',,:; 

Total  value  „ 

" 

iHFORTB    of    Kaw    Mvrmui.s    unt    Nun -Tkxtilk 
Industries  i,, i!  Month  ending  :'.i-i  Uctooi«. 


Quantities. 


Valui  -. 


1S90. 


1891. 


lv.m. 


linrk.  IVruvii.i,  ..     Owl. 

BriNll.'s Lb. 

Iiouo Cwt. 

Gum  : — 
Arabic 

Stc 

> 

lli,i,'s,  niw :-— 



Wet 

H,,r.\ 

Manure  :— 

i  ■ Tuns 

- „ 

Paraffin Cwt 

1  in,  ii  mi.-- Tons 

irl 

Palp  of  wcxxl 

Cwt 

Tallow  and  stearin 

Titr Barn  It 

\V,.„I:  — 

Hewn i 

Bawn ,. 

Sill,,- 

Mahogany  

Other  articles — Value  C 


300,742        105,038  11,589         20.548 

23,078         22,048       302,421        245,404 


V. 
2432 


L 


2,021 

7.-7.' 
'.'.17.",  3,128 

:i:i.-j7:i         84,410 
1.717 


801 

36,405 

14,633 
7,628 

21,181 


3,044 

80,7*8 
'-•.7i:, 
15360 
18.188 
63,124 

10,961 


S.821 

::i.7'.mi 
09,287 

117368 
77,025 

ijm 

16,016 
17,222 
22047 


1 1,700 

ii  - 1  . 
'.'  ,270 

83311 

223  IS 
60,281 
28  000 
76.M2 


212,051       230321 
04       506,038 

l-J.'lll  i 


181,4 

1  108,543     1,171 

70388 

•.'.',.17  J 
1. 1 -,'.7-7       I 


T,,tnl  ralue  . 


.drugs  toth,   ralue  of  70.550J. wore  imported) 
7,217f.  in  Ocl 
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Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  31st  October. 


Articles. 


Quantities. 


1890.  1891. 


Values. 


18S0. 


1891. 


Alkali Cwt. 

Bark  (tanners,  &c.)    „ 

Brimstone , 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  ganibier  Tons 

Dyes : — 
Aniline Value  £ 

Alizarine 

Other  „ 

Indigo   Cwt. 

Madder  

Nitrate  of  soda....      „ 
Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 
Total  val  ue  of  chemicals 


8,042 
86,881 
41,936 

620 

2.2110 


907 

1,856 

92,  ■  1., 

18,772 

927 


i"  is; 
n.:;i<> 
18,183 

82; 
2,370 


80S 

1,385 

107,304 

17,990 

562 


2.4M 
16,580 

9,220 
1  16,477 

1,289 
38,420 


26.468 

18,304 

28.180 

82.2  i 

2,598 

lss 

1 (,186 

I.  54 

1,918 

1,937 

88,892 

17,954 

17,764 

16,729 

20,431 

10.2S1 

97.149 

85.642 

158,488  :. 


Imports  of  Oils  for  Month  ending  .11st  October. 


Articles. 


Quantities. 


1890. 


1891. 


Values. 


1891. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  &c Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  nils  . . . 


17,603 

872 

98,857 

10,161,158 

2,565 

1,358 

28,557 


35,081 

1,159 

110,123 

12,112,813 

1,968 

1,616 

51,118 


£ 
27.665 

34,663 
130,3  '■! 
225,e7J 

67,675 

27.M7 

12.000 

}0  1  .' 


636,167 


£ 
17,003 

(6,629 

251,200 
56,66) 
1 1,353 
69,97 
64,756 


709,908 


Exports  of  Drugs  and  Chemicals   for  Month  ending 
31st  (  U  TOBER. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

535.872 
1 18,638 
26,621 

664,721 
136,563 

25,551 

£ 
191,585 

(3,818 
171.772 

92,340 
292,558 

£ 
250,486 

4S.523 
153,546 

99,401 
2 16,524 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

Total  value 

792,073 

798,480 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  3  1st  October. 


Articles. 


£ 
5,786 

20,086 

6,090 

115,775 

5.101 

63,892 


Brass 

Copper  :— 
Unwrought . 


Cwt. 


Wrought 

Mixed  metal 

Hardware Value  £ 

Implements 

Iron  and  steel Tons 

Lead , 

Plated  wares ...  Value  £ 
Telegraph  wires,  ic.    „ 

Tin Cwt. 

^inc 

Oilier  articles  ..  Value  £ 


Quantities. 


1890. 


1891. 


Values. 


1890. 


Total  value  . 


10,507 

TIMS  I 
26,186 
32,002 


351,970 
4520 


'.'-in 
13,030 


11,1  W  16,966 


65,947 
30,011 
27  008 


287,685 

3,557 


11,079 
10,908 


210,205 
94,701 
97,156 

248,625 

122,760 

2,811,512 

67,117 

11,012 

335,064 
(9,750 
14,203 
91,014 


£ 
(9,500 


179,962 

102,037 
75,820 
226,823 

121.270 
2,151,731 

10.100 

(2,894 
38,167 
52,832 

1 1 .75:; 
77,110 


(,276,275     3.170,011 


Extorts  of  Miscellaneous  Articles  for  Month 
ending  31st  October. 


Articles. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Caudles LI 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware 

Glass:— 
Plate Sq.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather :— 
Unwrought ....       „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.  Yds. 

Painters' materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

001,1011 

958,700 

£ 
24,409 

£ 

21.050 

•• 

•  • 

155,000 

127.S21 

1,174,200 

1,381,800 

23,890 

27,17" 

•  • 

•  • 

117. ss:. 

1211.030 

51,577 

10.H1 

106.28S 

011,110 

•  . 

133,156 

133,270 

•• 

.. 

185,976 

203^0 

•• 

11,249 

11.012 

214,237 

375,981 

15,150 

25,083 

10,862 

11,264 

24,833 

23,303 

83,729 

71,581 

39,381 

1,521 

17,839 

19,766 

1  (,867 

17,184 

15,191 

11,093 

136.628 

106,535 

I0.2S5 

6,451 

6,008 

1 19,082 

120.5s,; 

1,240,200 

1,658,400 

60,650 

67,862 

#t 

■  • 

140.311 

1  (3,681 

se.;i;j 

i  (6,538 

148,384 

3,997 

(,8  (2 

31..81S 

32,108 

34,154 

45.H71 

41.175 

49,754 

•" 

... 

8,191,284 

2,899,960 

'.t.il 
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iHontblp  patent  £ist. 

•  The  dates  Riven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

I  7,886.  H.  H.  Lake.— From  La  Soeiete  Anonyme  du  ( !om- 
pressenr  Jourdan,  France.  Improvements  in  and  relating 
to  apparatus  for  expressing  liquids  from  vegetable,  animal, 
or  mineral  substances.     Octobei  19. 

18,000.  T.  Spendlove.  Improvements  in  apparatus  for 
raising  fluids,  semi  -  fluids,  and  pulverulent  substances. 
October  20. 

IS, lion.  A.  Allen.  Improvements  in  evaporating  pans, 
October  21. 

18,042.   W.  Muirlicud  and  .1.  Maefarlane.     See  Class  X. 

18,084.  J.  II.  Frazer.  Improvements  connected  with 
furnaces.     October  21. 

18,113.  C.  [i.  Clarke  and  J.  Leigh.  Improved  apparatus 
for  evaporating  and  cooling  liquids.     October  22. 

1 8 , 1 1 0 .  W.  Birch.  Improved  apparatus  for  mixing 
powdered  substances  with  water  or  other  liquids.  October  '-"J. 

18,216.  S.  Smithson.  Improvements  in  or  relating  to 
means  or  apparatus  for  drying  dyewoods,  myrabolan  grain, 
fuller's  earth,  night  soil,  and  other  pulpy  matter.  Complete 
Specification.     <  Ictober  23. 

18,48,1.  T.  Phipps.      An  improved  stop  valve   for    liquids, 

vapours,  or  gases.    Complete  Specification.    October  27. 

18,488.  .1.  Sutton.      See  Class  XVII. 

18,533.  .1.  Wright.  Improvements  in  the  construction  of 
vertical  stills  for  flic  distillation  of  ammoniacal  and  Other 
liquors  or  liquids.     October  28. 

18,550.  K.  C.  Saver.  Improvements  in  gaseous  pressure 
apparatus.     October  28. 

18,87ft.  W.  B.  Dunslan  and  T.  S.  Dymond.  An  apparatus 
for  shaking,  mixing,  and  generally  for  purposes  of  agitation. 

November  2. 

18,904.  E.  Ileskcth  and  ( ).  .1.  Ellis.  An  improvement 
connected  with  the  employment  of  carbonic  acid  gas  in 
refrigerating  apparatus.  Complete  Specification.  Novem- 
ber 'J. 

18,959.  A.  Feldmann,  Improvements  in  distilling  appa- 
ratus suitable  for  the  treatment  of  ammoniacal  liquors, 
November  3. 

19,027,  II.  S.  Fearon  and  W.  S.  Miller.  A  new  or 
improved  pi bs  for  desiccation  or  evaporation.  Novem- 
ber l. 

19,042,  II.  II.  Partridge  and  J.  Millward.  Improvements 
in  apparatus  lor  compressing  air  or  other  gas  by  bydraulic 
pressure.     November  l. 

19,885.  I..  Sterne  and  'I.  I!.  Murray.  Improvements  in 
regulating  apparatus  for  refrigerating  or  freezing  machines 
working  with  volatile  liquids.     November  '.I. 

19,464.  E.  Kerr.  Improvements  in  furnaces.  Com- 
plete specification.     November  lo. 

19,475.  A.  Backus,  jun.  Improvements  in  furnaces, 
Complete  Specification.     November  10 

I9,48t>.  I).  B.  Morison.  Improvements  in  and  connected 
with  apparatus  for  healing  or  evaporating  liquids.  Novem- 
ber in. 

19,607.  II.  A.  \.  Dombrain,  Improvements  in  apparatus 
for  squeezing  liquids  from  pulverulent  and  granular  sub- 
stances.   November  12. 

19,780.  C.  d.  Scholichl.      .See  Class  VII. 


Complete  Specifications  Accepted.* 

1890. 

19,071.  ().  Imray. — From  A.  Bergh.  Method  and  appa- 
ratus for  subjecting  liquids  having  substances  suspended  in 
them  to  centrifugal  action,  whereby  they  are  brought  into 
contact  only  with  sterilised  or  with  other  air,  with  which 
they  arc  io  he  saturated.     November  18. 

19,550.  .1.  Kirkaldv.  Apparatus  for  heating  and  evapo- 
rating liquids.     November  1. 

20,834.  F.  C.  Nunn.  Apparatus  for  purifying  water. 
October  'JS. 

20,951.  -I.  A.  Drakenberg.  Mode  of  and  apparatus  for 
separating  fat,  grease,  or  other  impurities  from  the  feed- 
water  of  steam  boilers  and  other  water.     ( Ictober  28. 

20,95/).  I  I.  Clausen.  Manufacture  of  porous  magnesian 
bricks  for  the  linings  of  stoves,  furnaces,  fire-places,  and 
Hues,  and  the  construction  of  stoves  and  furnaces  with  such 
bricks.     November  4. 

1891. 

101.  W.  II.  Wilcox.  Filter  for  oils,  lubricants,  and  other 
fluids.     November  11. 

16,248.  T.   Ledward. 
open  air  fluid  condensers 

17,034.  II.  ( '.  (  o\.  Apparatus  lor  the  automatic  control 
of  sulphuric  acid  supply  to  carbonic  acid  generators  used  in 
aerated  wafer  manufacture  and  other  industries.  Novem- 
ber 11. 


Improvements  in    or   relating  to 
November  1 1. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

18,082.  The  Gas  Economising  and  Improved  Light 
Syndicate,  Limited,  and  .1.  Love.  Improvements  in  appa- 
ratus for  carliuretting  gas  or  air.     ( Ictober  21. 

18,094.  .1.  Major.  An  improved  method  for  utilising 
gas.     ( Ictober  21. 

18,1J8.  T.  MeGhie.  Improvements  in  or  connected  with 
retorts  lor  the  distillation  of  mineral  oil.     ( Ictober  22. 

is, 21:1.  .1.  W.  llarrison,  T.  Hammond,  and  W.  Powell. 
Improvements  in  the  method  of  ami  means  employed  ill 
charging  gas  retorts.     October  2:i. 

Is.:i77.  A.  Johnson  and  The  Co-operative  Inventive 
Association,  Limited.  Improvements  in  the  method  of 
removing  naphthalene  from  the  inlet  pipes  of  gasholders. 
1  ictober  21;. 

is.  lu'.i.  (I.  T.  .1.  Wehb.  Improved  method  of  producing 
oxygen  gas  for  illuminating  purposes.    October  26. 

is,  11  1.  B. Campion  and  T.  W.  Butler.  The  manufacture 
of  fire-lighters  and  artificial  fuel  from  a  waste  material. 
( Ictober  86. 

18,498.  H.  II.  Lake.— From  C.  II.  Wilder,  United  States. 
Improvements  relating  to  the  manufacture  of  gas  from 
hydrocarbon  oils,  and  to  apparatus  therefor.  Complete 
Specification.    <  ictober  27. 

18,fi08.  J.  C.  Chandler  and  W.  Sims.  Improvements  in 
apparatus  for  purifying  gas.     (  Ictober  28. 

19,153.  C.  Winter.  Winter's  improved  compound  fuel. 
November  6. 

19,255.  (i.  Wilton.  Improvements  in  and  relating  to  the 
purification  of  coal-gas,  and  the   recovery  of  products  from 

the  distillation  of  coal.    November  7. 

19,418.  .1.  (I-  Cooper.  Improvements  in  the  treatment 
of  petroleum.    Complete  Specification,     November  10. 

19,496.  .1.  Lyle.  The  treatment  of  ingredients  for  the 
manufacture  of  fuel  briquettes,     November  10. 
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19,641.  T.  G.  Springer.  Improvements  in  the  manufac- 
ture of  gas,  and  in  apparatus  to  be  used  therein,  <  lomplete 
Specification.     November  12. 

19,758.  Sir  G.  Elliot,  Bart,,  and  J.  MacGowan,  jun.  Im- 
provements in  or  relating  to  the  manufacture  of  coke. 
No*  ember  11. 


Complete  Specifications  Accepted. 
1890. 

18,618.  T.  A.  Greene  and  C.  M.  Walker.  Improve- 
ments in  gas  lighting.     November  18. 

18.871.  II.  Williams.  Method  and  apparatus  for  burninc 
gas  lai-  heating  ami  steam  generating  purposes,   <  Ictober  28. 

18.872.  II.  Williams.  Improvements  in  gas  generating 
apparatus,     i  Ictober  28. 

19,963.  A.  Vimard.      Producing  and  supplying  gas  for 
lighting    and     motive    power,     and     apparatus    then 
i  Ictober  28. 

1891. 

S3,  J.  0.  Spong.  Improved  arraugemenl  of  apparatus 
for  obtaining  chromatic  illumination  from  gas  or  other  Same, 
November  1 1. 

13,179.  I>.  ('.  Fischel.  Improvements  inartificial  fuel. 
Ootober  28. 

16,907.  I. .  T.  Wilcox.  Devices  for  heating  and  lighting. 
November  18. 

17,.V>7.  A.  Kitson.  Apparatus  for  manufacturing  gas. 
November  18. 


IV.— COLOURING  MATTERS  am.  DYES. 
Applications. 

18,606.  II.  II.  Lake.— From  Messrs.  Wirth  and  Co., 
agents  for  A.  Leonhardt  and  Co.,  Germany.  Improvements 
in  tin'  manufacture  of  colouring  matters.     <  Ictober  28. 

ls.7s:i.  ( ).  fmray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  A  new  manufacture  of 
colouring  matter.     I  Ictober  31. 

19.061.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  and  pro- 
duction  lit'  new  cotton  or  substantive  dyestuffs.  Novem- 
ber 4. 

19.062,  R.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Baj  er  and  I  !o.,-Germany.  Improvements  in  or  connected 
with  the  manufacture  ami  production  of  colouring  matters. 
November  4. 


19.096.  K. 
provements 
\ii\  ember  j. 

19.097.  R. 

(   la-   Ml. 

19,202.  W 
November  6. 

19.588.  .1. 
Soda  I'abiik, 
■  it  new  blue 
ber  12. 

19.589.  .1. 
Soda  Fabrik, 

•  it'   new  blue 
ber  12. 


UI.— DESTRUCTIVE  DISTILLATION,  TAE 
PRODUCTS,  1  i 

Application. 

19,255,  (i.  Wilton.     .See  Class  II. 

Complete  Specification-  Ai  cbptep. 
1890. 

19,502.  A.M.  Clark.— From  The  Gewcrksctan.fl  Messel. 
Production  from  mineral  oils  of  sulphonic  acids  ami 
sulphones,  ami  the  manufacture  of  a  new  product  foi 
treating  gelatinous  matters  with  sulphonic  acid,    i  Ictobi  i 

1891. 
17,221.  E.  Binney.     See  Class  XIII. 


Hunt,     E.    S.  Wilson,   ami    E.  Stewart.      Im- 
iu    the    manufacture    of    colouring    matters. 

Hunt,  E,  s.    Wilson,  and   E.   Stewart.     See 

.  J.J.  Hawkins.    Improvements  in  copying  ink. 

V.  Johnson. — From  The  Badische  Anilin  and 
Germany.  The  manufacture  and  production 
mordant  dyeing  colonring  matters.     Novem- 

V.  Johnson, —  From  The  Badische  Anilin  and 
Germany.  The  manufacture  and  production 
mordant  dyeing  colouring  matters.     Novem- 


Complete  Specifications  Accepted. 

1890. 

20,889.  <  t.  Imraj  .  —  From  The  Farbwerke  vormals  Meister, 
I. niin-,  ami  Br&ning.  Production  of  azo-colouring  matters. 
i  Ictober  28. 

21,284.  .1.   I!.  Greigy.     Manufacure  of  diethyldibenzyl- 

iliaiiiiiliiili|ih.ii\  linethan  ili-ul|ihi>   aeiil    ami    violet  dyestuffs 
therefrom.     I  Ictobi  i  2  - 


1891. 

857.  S.  Pitt. — From  I..  Cassella  and  Co.  Improvements 
in  triphenylmethane  colouring  matters.     November  is. 

17:(7.  0.  Imiav.  -  From  the  Actien  Gessellschafl  fur 
Aniline  Fabrikation.  Manufacture  of  colouring  matters. 
November  1 1. 

1883.  B.  Willcox.  — From  The  Farbenfabriken  vormals 
I-'.  Bayer  and  Co.  Manufacture  of  new  dyestuffs  derived 
from  anthracene  and  anthraquinone.     November  18. 


V.-rTEXTILES,  COTTON,  WOOL,  SILK,  Ftc. 

Applications. 

18,129.  J.  Miller,  sen.,  and  J.  Miller,  jun,  Improvements 
in  tin-  method  of  ami  apparatus  for  rendering  textile  fabrics 
waterproof  1>\  one  treatment  or  process.     October  22. 

is.::s;i.  (;.  Mort.  Improvements  in  the  manufacture  of 
figured  textile  fabrics.     <  Ictober  26. 

18,470.  ('.  G.  Hagemann.  Manufacture  or  production 
of  cellular  substance  and  textile  fibre.     October  l'7. 

18,851.  W.  Golding.  An  improved  compound  of  india- 
rubber  aiul  fibre  formed  by  treating  fibrous  fabrics,  yarns, 
cords,  &c,  with  rubber,  so  that  the  fibrous  material  is 
permeated  by  the  rubber,  and  the  individual  fibres  are 
embedded  therein,  constituting  a  new  manufacture  to  be 
called  "  Bnbbric,"  and  processes,  apparatus,  and  machinery 
for  producing  the  same,     t  Ictober  31. 

is.s7s.  s.  Fi>her  and  H.  Murgatroyd.  Improvements  in 
machinery  or  apparatus  for  cleaning  and  lustreing  dyed  or 
niulyeil  yarns  of  silk,  cotton  or  other  fibrous  substances. 
November  2. 

19,135.  L.  E.  Vial.  Improved  means  applicable  for  use 
in  the  treatment  of  China-grass,  and  other  plants  adapted 
for  employment  in  the  textile  industry.  <  lomplete  Specifica- 
tion.    November  5. 

19,710.  F.  G.  Annison.  Improvements  in  the  treatment 
of  linen  ami  other  textile  fabrics,  applicable  to  the  manufac- 
ture (if  show  bills,  show  can!-,  posters,  tablets,  wall  decora- 
tions, and  other  purposes.     November  13- 
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I'TKD. 

l'"/j'i7.  A.  II.  Briggs.  Method  and  apparatus  for  scouring, 
drying,  and  stretching  mohair,  alpaca,  and  such  like  warps 
and  _> .  i  e  1 1  -  -     '  tetoh 

30,267.  A.  Anilili-r,  S.  Ambler,  and  F.  Ambler,  Improve- 
in.  ni-  in  the  cleansing,  treating,  washing  wool  and  like 
animal  fibres,  and  in  apparatus  employed  therein.  Novem- 
ber I- 

and    K.    Williamson.      Improve- 
iii. -ni-  in  the  combing  of  rhca  and  similar  inelastic  fibres, 
iber  I. 

1891. 

W.  Kimmins  and  T.  Craig      Sei  Class  XII. 
l  '».'"•  1 1    It.  Ingham.     Improved  compound  or  mixture  for 
ri/ing  yarn  and  fabi  cs.     v 


VI.— DYKING,  CALICO  PRINTING,  PAPBR 
81  FINING,   un>  BLEACHING. 

Arri.K  vtkixs. 

I'.  Odcrnhcimer.  Process  for  printing  and 
dyeing  textiles,  fibres,  Imir.  feathers,  and  the  like  by  means 

"1    1.il  -nil-.      (  'mini  :  ' :  ■'•      '  ''  r"'"  '    '  '■'• 

Smith.     Improvements  in  or  connected  with 
tinting,  sizing  and  bleaching,  .»r  similarly  <>| 
upon     textile     fabnos    or     lit.r.-.    and    ..th.-r    materials, 
i  letobcr  20. 

I  i  K.iv-.  i  Improvements  in  dyeing  and 
printing  textile  fibres,  fabrics,  and  lik.'  materials. 
1 1,  i.. I.. 

G    ^..uii^  and  IV.  Crippin.      Improvements   in 

hollow  perforated  skewers  employed  for 

hi. I  otherwise  treating  cops  of  yarn  or  thread,  and 

in  ili. -n  ction  with  the  parts  on  which 

■  -i     i  i.ii.i.. 

1      Kayscr.      Improve uts    in     dyeing    or 

colouring  textile  fibres  and  fabrics      '  '  lobi  i  SI. 

Improvements  in  the  manufacture 
i  letobcr  31. 
M'l  ''iin.-ll.       \n     improved     waterproofing 
staining    ..I     | 


-IH.     U.    I'.    ||  villi. 

of  linoleum  floor-cloth. 


the 


soluti 1  ■  i . - 1 1  %    applicable    in 

November  •_'. 

19,1 1 ::    W,  \\  ard.     Improvemi  nl 
in  ili.-  manufacture  ••)  ml   in   nppai  itus 

used  in  colouring  tho  some      Novemboi  :.. 

Kennedy.    Improved nposition  oi  compound 

lo  bo  used  in  I.!'  .11,  linen,  or   woollen 

\..\  cm 


SpBl  II  I.   Mi.    ■         \.     I  i  ii  i. 


il       W, 

I  I. 


I.lill).' 


»itli      primuline. 


1     I     Maisl I   .1    M   i  ompngne.     Dyei 

.I-  witli  indigo,  mi. I  tin-  manufacture 

"•'•   "'■<"•  <  .  I'll.  nl. I,- 

for  othci    operations    in   which    -n| aceous    material    is 


VII.— ACIDS,  ALKALIS,  ui  SALTS. 
ApPLKUXrOHS. 

17,911.  rLC.Socre  and   II.  Grimshaw.     The  utilisation 
,>f  the  waste  oxide  oi  iron  produced  in  the  manufacture  and 
cation  of  chloride  of  /in.-.     '  Ictober  20. 

17,933.  \V.  I'.  Thompson.  -From  .1.  A.  Bradburn  and 
.1.  li.  Pennock,  i  nil  d  States.  Improvements  in  the  manu- 
facture of  alumina.     Complete  Specification.     October  20. 

18,066.  H.  Ktihler.     Improved  method  for  the  manufac 
ture  of  ]  I  Ictober  lM. 

18,159.  V.  Vogt.  Improvements  in  the  treatment  of 
nitrate  of  alkalis  for  the  manufacture  of  nitric  acid  and  its 
by-products,     i  ictober  22. 

18,231.  i'.  Bylands.  Improvements  in  means  or  pro- 
cesses for  producing  carbonic  acid  gas.     <  Ictober  23. 

18,324.  I..  1 :  i  ii  i  ii  ni-  and  A.Zaunei  An  improved  pro- 
cess for  manufacturing  nitrate  of  ammonia  or  chloride  of 
ammonia,  simultaneously  obtaining  either  precipitated  phos- 
phate of  lime  or  an  enriched  phosphate  of  li Complete 

Specification.    ( Ictober  2 1. 

.i    l     Bott,     Improvements  in  the  manufacture  of 
salt     i  Ictober  27. 

18,482  ,T.  E.  Bott.  Improvements  in  the  manufacture  of 
caustic  alkalis.     '  Ictober  27. 

-    J.  Sun). -mi.     Improvements  in  the   manufacture 
of  carbonated  alkali  and  caustic  soda,     i  Ictobi 
IS.  VV.  Smith.     Sa  Class  XIII. 
00,  C.W.Vincent.     Improvements  in  the   prepara- 
tion of  mineral   salts   for  bathing  and  drinking  purposes. 
i  Ictober  29. 

\.  McDougall.     Improvements  in  the  manufac- 
ture of  nitrate  of  ammonia.     November  '-'. 

18,939.    \.  Feldmann.     Sec  Class  I. 

.  T.  II.  Williams  and  W.  II.  Symons.  Improve 
ments  in  the  manufacture  of  carbonic  acid  l'ii>.  Novem- 
bei   I. 

19,051.  ii.  Wolff  and  K.  Clug.  Improvements  in  or  con- 
nected «-ith  the  manufacture  of  soluble  silicates,  Novem- 
bi  i   i. 

19,207.  H.  VV.  Wallis.  Improvements  in  the  manufac 
ture  of  caustic  alkalis,     November  6. 

19,215.  .1  I..  Kcsslcr.  Improvements  in  and  apparatus 
fortl oncentmtion  ol  sulphuric  acid.     Noverabi 

19,342.  .1.  Kennedy.  Improved  composition  or  compound 
to  be  used  in  bleaching  cotton,  linen,  or  woollen  Fabrics. 
November  9. 

i      Hocpfnei      Improvements  in  and  n  lating  to 
the  manufacture  of  chloi  inc.     Novembi  i  9. 

i     Bigol  U.  Schreiter.     Improvements  in  the 

ifacture  of  sodium  borates.     Complete  Specification, 

SOX  'Hi: 

19,453.  \.  .1.  Boult.— From  0.1  I  Inglej  and  0.  I>. 
Ballcrt,  I  int.. I  States,     Improvements  in  the  preparation  ..I 

salt.     C pletc  Specification,     November  10. 

i     l  dward        F II.   Bauei   and  J.  Sj 

Germany.     \  new   or  improved  process   for  the  production 

.■I   boron  sulphate  compounds,  and  the  applicati i    such 

products   to   ili.'  unliming  of  hides   or  skins,  and  to  pn 
vention  of  putrefaction.     November  12. 

19,780.  i  J.  Schofield.  Improvements  in  apparatus  for 
concentrating  Bulphuric  and  other  acids.     November  l  I. 


I   ..Ml-lll.    SPKOl VI CATIONS    ACOKPTBD. 

19,776.  J.  Simpson.     Improvements  in  the  manufacture 

ne.     November  i. 

21,225.   I     \l.  L-ytc  and  < '.  J.  Stcinhart     Produi 
chlorine  and  "i  strong  hydrochloric  acid.     November  II 
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1891. 

,'>:>.'>2.  1-'.  M.  I.ytc.  Production  of  alkaline  carbonates 
and  chlorine  and  their  derivatives.     ( October  2*. 

15,288.  B.  J.  Brice.  A  process  of  utilising  galvaniser's 
waste.     November  18. 


VIII.— GLASS,  POTTERY,  and  EAETHENWARE. 

Applications. 

18,180.  E.  Edwards. — From  K.  Goeti!,  Germany.  Im- 
provements in  the  liquid  material  or  "slip"  used  in  the 
manufacture  of  porcelain,  stoneware,  and  the  like.  Com- 
plete Specification,     i  )ctober  22. 

18,230.  I).  Bylands.  Improvements  applicable  to  furnaces 
or  retorts  used  in  the  production  of  glass  and  for  similar 
purposes.     October  23. 

18,281.  C.  1>.  d'Enghien,  A.  I>.  d'Eughien,  and  S.  D. 
d'Enghien.  Improvements  in  kilns  or  ovens  for  firing 
terra-cotta  and  other  like  materials.  ( lomplctc  Speciticatiou. 
October  24. 

18,559.  I.  Arnold.  Improvements  in  the  utilisation  of 
slag  for  the  manufacture  of  blocks,  slabs,  drain  pipes,  or 
other  moulded  articles.     October  28. 

18,939.  .1.  \Y.  Bonta.  Method  of  and  apparatus  for 
rolling  plate  or  sheet  glass.  Complete  Speciticatiou, 
November  3. 

19,441.  W.  W,  Pilkington.  Improvements  in  apparatus 
for  forming  molten  glass  into  sheets.     November  10. 

19,527.  T.  Willctt.  Improvements  in  automatic  ma 
cliinery  for  the  manufacture  of  pottery.     November  11. 

19,777.  T.  C.  J.  Thomas.  Improvements  in  the  con- 
struction of  tank  furnaces  for  the  manufacture  of  glass. 
November  14. 

Complete  Specifications  Accepted. 
1890. 

17,407.  T.  G.  Webb.  Improvements  in  the  manufacture 
of  glass  retorts  as  used  in  chemical  works  for  the  concentra- 
tion of  acids,  and  other  analogous  purposes.     November  4. 

80,857.  (i.  Swift.  Improvements  in  tiles,  faience  ware, 
and  other  fictile  ware  required  to  be  cemented  to  plane  or 
other  surfaces.     October  28. 

20,955.  O.Clausen.  A  manufacture  of  porous  magnesian 
bricks  for  the  linings  of  stoves,  furnaces,  fire-places,  and 
Hues,  and  the  construction  of  stoves  and  furnaces  with  such 
bricks.     November  4. 

21,212.  J.  B.  Alzugaray.  Manufacture  of  refractory 
materials  or  articles.     November  18. 


IX.— BUILDING  MATERIALS,  CLAYS,  MOBTAES, 
and  CEMENTS. 

Applications. 

18,281.  \V.  A.  Brings.  An  improved  marine  cement. 
October  2  !. 

19,106.  I).  W'anl.  Making  coloured  stucco,  coloured 
concrete  blocks,  and  tiles.     November  5. 

19,467.  J.  C.  Bloomfield.  Improvements  in  the  manu- 
facture of  plaster.     November  10. 

19,5:54.  W,  Briggs.  An  improved  concrete  paving  or 
flouring.     November  11. 


Complete  Specihcauons  Accepted. 

1890. 

18,603.  T.Arnold.  Improvements  relating  to  the  manu- 
facture of  cement,  and  the  means  employed  therefor. 
October  28. 

18,922.  W.  Smartt.  Process  of  drying  or  burning  bricks, 
pipes,  tiles,  and  other  goods  in  clamps,  kilns,  and  other 
works,  and  in  apparatus  for  effecting  the  same.    October  28. 

1891. 

17,460.  T.  A.  Lee.  Improvements  in  fireproof  floors  and 
roofs.     November  18. 


X.— METALLURGY,  MINING,  Etc. 


Applications. 

17,851.  G.  W.  Hart.  A  process  and  apparatus  for 
deoxidising  or  reducing  metallic  oxides.     October  19. 

17,9:;:!.  W.  P.  Thompson.  From  J.  A.  Bradburn  and 
.1.  b.  Pennock,  United  states.     See  Class  VII. 

17,955.  C.  W.  Pinkney.  An  improved  metallic  alloy, 
more  especially  intended  for  use  for  gas  or  petroleum 
engine  igniters  or  like  articles  subjected  to  great  heat. 
October  20. 

18,042.  W.  Midi-head  and  J.  Macfarlane.  Improvements 
connected  with  steel-melting  and  other  gas-fired  furnaces. 
October  21. 

18,069.  ,1.  ]!.  Alzugaray.  Improvements  in  iron  or 
steel  alloys,     October  21. 

18,442.  W.  A.  Sugden.— From  \V.  B.  Sugden,  United 
States.  Improvements  in  the  manufacture  of  iron,  and  in 
fuel  or  a  compound  suitable  therefor.     October  27. 

18,501.  J.  Nicholas.  Improved  means  of  extracting 
precious  metals  from  their  ores.     ( letohcr  27. 

18,559.  T.  Arnold.     See  Class  VIII. 

18,752.  .1.  A.  Norton  and  J.  Noad.  Improvements  in  or 
relating  to  means  used  in  effecting  the  extraction  of  precious 
metals  from  their  ores  and  other  compounds.     October  30. 

18,850.  .1.  M.  MeMahan.  Improvements  relating  to  tin 
extraction  of  precious  metals  from  their  ores,  and  to  appa- 
ratus therefor.     October  31. 

18,907.  J.  M.  MeMahan.  Improvements  relating  to  the 
extraction  of  precious  metals  from  their  ores,  and  to 
apparatus  therefor.     November  2. 

18,990.  J.  Colley.  Improvements  in  adding  metallic  and 
non-metallic-  substancesto  steel  and  iron.     November  I, 

19,118.  H.  Le  Neve  Foster.  Improvements  in  the  manu- 
facture of  iron.      November  5. 

19,191.  F.  W.  Martino.  Improvements  in  the  manufac- 
ture of  alloys  of  nickel  and  copper,  and  of  alloys  of  nickel 
and  iron,  and  of  alloys  of  nickel,  copper,  and  iron.  Novem  - 
bcr  6. 

19,254.  C.  J.  L.  Lefrter.  Improved  alloys  for  the 
manufacture  of  cutting  tools.     November  7. 

19,330.  J.  Johnson.— From  J.  Gayley,  United  States. 
Improvements  in  blast  furnace  linings.      November  9. 

19,389.  S.  H.  Johnson  and  C.  C  Hutchinson.  Improve- 
ments in  leaching  ores  and  in  apparatus  therefor. 
November  10. 

19,457.  J.  L.  Hopper.  Improvements  in  furnaces  for 
roasting,  smelting,  and  separating  refractory  and  other  ores. 
Complete  Specification.     November  10. 

19,501.  R.  Woodley,  .1.  Spi  at,  and  W.  Harris.  A  process 
for  solidifying  steel,  iron,  or  other  material  susceptible  to 
magnetic  influence  by  the  application  of  electrical  energy. 
November  1 1 . 
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19,568.  A.  I  Gmvier,  A.  Schanschieff,  and  K.  Sando. 
Improvements  in  hardening  and  tempering  steel  and  other 
metals.     November  1 1. 

19,578.  G.Selve.  A  process  ..t  separating  -obalt  from 
nickel.     NoTember  1 1. 

19,599.    \    Fairlcj  and  .1    1     Fairley.     Improvements  in 

tin-  manofacture  i.f  hollow  ingots thci  hollow  castings 

irc.rn  steel  "i  ingol  iron.     November  12. 

19,771,  A  K.Huntington  and  .1.  T.  Prestige, jun.  An 
improvement  in  copper  alloys.     November  14. 

1  [{    WH..N-    An  KITED. 

1890. 

Langer  and  I.,  i  loopcr.     Improvements  in 
i  reverberator]  furnaces   foi    puddlinj 

smelting  iron,  and  foi  othi  t  purposes,     Octobei  -s. 

i  -:,.,,,  i  II,,], in.  i.  Improved  method  of  treating 
cupreous  liquors  t"i  the  purpose  of  utilising  the  same. 
Noi  ember  1 1 . 

I.  A.  Gutensohn.  Improved  method  of  and  process 
fen  annealing  metal  plates  and  sheets,  and  apparatus  foi  nee 
in  the  same,  and  for  othi  t  purposes,     October  28. 

■  v.  A.  Gutensohn.  Apparatus  foi  preparing  metal 
plates  ;>n.l  sheets  for  annealing  and  fur  coating  with  tin  or 
othei  metal.    < ' 

i  W.  Paterson  and  B.Stark.  Extraction  of  metals 
from  ore.     '  Ictobi  i  88, 

98,  IJ.  Martin  and  R.  Evans.  Means  or  apparatus 
employed  in  pressing  ..i  consolidating  quantities  "l  scrap 
metal.     '  Ictober  28. 

(,    .1     Mkins  and   E.  Applcgarth.     Mum-  and 
apparatus  foi    separating  alkaline  and   earth]    metals,  and 

other  products  t'r the  salts  "f  Buch  metals,  or  from  ol 

substances  containing  them,     October  28, 

20,895  -I  I  Bott  Manufacture  "I  armour  plates  and 
other  similar  articles,     •  Ictobi 

21,025,   !■     M I,     New   or   improved    manufacture   of 

articles  "f  nickel,  and  of  Dickel  plated  ■_• Is.     i  Ictober  28. 

21,284.  B,  \.  Bath,  Utilisation  ..I  refuse  or  scoria  ol 
copper  smelting  furnaces  as  a  grinding  or  polishing  agenl  or 
as  a  substitute  for  emcr]       Novembei   I, 

1891. 

165  V.  Saillcr.  Manufacture  ..i  production  of  metal 
plates  hardened  at  one  side,     November  II. 

205,    i      '  ochranc,     Improvement     in    blast    fun 
November  1*. 

I     Mi  yci      Pi  luminium,     <  Ictobci  28. 

11,387.  i  ,  James,  \n  improved  method  or  process  l"i 
tho  collection  ol  refined  copper,     November  I, 

14,791.    I.   Kdwai  I        I  ram   I..   Pszcolka.     Process  lor 

ili.  manufacture  "i   compound  arm plates  and  i 

plati  .1  turrets,     <  Ictobei  28 

15388.   R.  .1.  Brice.     Set  I  lass  VII. 

16,10  rdi      I  rom     ii     Shoenwai  Idcr.      Im- 

provements in  8ii  in.  i  i  naci  s.     Oi  '"1"  I 

16,486  I.  I.  Burdon,  Manufacturi  ..i  seamless  com- 
pound ingots  and  «  ire,     N..».  mbui  I  1. 


XI.— I  LKI   IK 1  M18TM    urn  MM   l  RO 

Ml  I ■  M.i.t  BG1 

Arri.n  HtOnTS. 

17,994  B  Seheithaner,  Imrarevcmcnti  in  and  relating 
to  electric  batteries,     Complcti  Specification.     October20. 

ik.ii'iT  i  Pf.  Souther.  Improvements  In  galvanic 
batteries,  Complete  Specif  cation,  Filed  Octobei  22, 
Date  applied  foi  Mil  Ii  28,  1  19  I .  belmi  date  ol  application 
in  I  nihil  States. 


18,143.  II.  A.  Mavor,  W.  A.  Coulson,  and  S.  Minor. 
Improvements  in  the  method  of  mounting  storage  battery 
plates,     i  Ictober  22. 

18,256.  A.  S.  Ford. — From  II.  Pottier,  France.  An 
improved  process  for  the  electro-deposition  of  metal  upon 
tin-  surface  of  glass,  porcelain,  china,  earthenware,  and 
other  materials.     October  28. 

18,481.  M.  Waddell,  .1.  It.  Kntz,  and  VY.  A.  Phillips. 
Improvements  in  secondary  batteries.  Complete  Specifica- 
tion,   I  ictober  27. 

is, 177.  ii.  Schlusinger.  A  depolarising  liquid  foi 
galvanic  batteries.    October  -7. 

18,522.  W.  P.  Thompson. —  From  t '.  L,  Coffin,  United 
States,  Improved  method  of  and  apparatus  for  welding  or 
working  metals  electrically.     October  27. 

18,597.  E.  Andreoli.  Improvements  in  electrolysis. 
i  omplete  Specification.     October  28, 

18.626.  J.  C.  Richardson.  Improvements  in  the  con 
struction  of  electrodes  for  use  in  the  electrolysis  of 
solutions.    '  Ictober  29. 

18.627.  J.  C.  Richardson.  Improvements  relating  to 
electrodes    to   be    used    in   the  electrolysis    ol    solulio 

h  ■  29. 

18,931.  J.  Pullman  and  II.  Lane.  Improvements  in 
apparatus  and  process  for  obtaining  aluminium  or  othei 
metals  b)  means  of  electricity.     Novemb 

18,974.  T.  Parker.  Improvements  in  electrical  furnaces 
for  tin'  manufacture  of  phosphorus  or  other  matters  capable 
of  being  volatilised  by  heat.     November  8. 

19,458.  W.  P.  Thompson.   -From  N  -  II.  Kdgerton.l 
States.     Improvements  in  electric  accumulators  "i  stoi 
batteries.    Complete  Specification.     November  10. 

19,617.  M.  Miitliil.  Improved  exciting  fluid  for  galvanic 
sine  carbon  batteries.  Complete  Specification.  Novem- 
ber 12. 

II.  .I.e.  Lawson.     An  improved  dovice  for  osonising 
air  or  gas  bj  means  of  electricity,     November  18. 

19,704,  J.  C.  Richardson.  Improvements  relating  to  the 
application  of  dcpolariscrs  in  electrolysis.     November  18. 

19,775.  A.   Breuer,     Improvements    in    diaphragms    l"i 
lytic  decomposing  apparatus,     Novembei  14. 


I    -Mil  I  I  I     SPI  I  M  II   LTION8    Al  i  Mini. 

20,102,  \  S.  Baxendale.  Improvement  in  dynamo- 
clecti i.   machines.     Not ember  II. 

1891. 

in.1. 177  \  I  Mcritens.  Improvements  in  galvanic 
batteries,     <  Ictober  28. 

12,322.  \.  .1.  I'... nit.  From  J.  II.  Basslcr.  Improve 
in.  1  it-  in  or  relating  t"  electrical  welding.     November  1 1. 

15,575,  A.  de  Mcritens.    Galvanic  batteries.    October  28. 

n;.ls7    II.  II.  Leigh,     I  rom   -I    B,  Gardiner.     1  Ibtaining 
.1    fluid    foi    primary    batteries    and    utilising    the    11 
products  of  such  batteries.     November  II. 

16,522.  W,  P.  Thompson. —  From  C.  L.  (  ofllu,  Improvi 
mint-  in  electrical!]  soldoriug  01  brazing  metal.     \,.v.m 

17,008.  A.  F.  Madden.  Machines  foi  mnking  grids  for 
- idarj  btUterii  -      Novi  mbcr  1 1, 

17,430.  D.  M.  Lamb.  Electric  batteries  and  materials 
thcrcfoi .     Novi  mbi  1   1  B. 


Kov.so.i89i.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


969 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

18,224.  W.  Mills.  Improvements  in  bleaching,  deodorising, 
and  purifying  fats  and  oils,  and  apparatus  therefor. 
October  23. 

18,979.  P.  R.  de  F.  d'Humy.  Improvements  in  the 
manufacture  or  treatment  of  soap  for  toilet,  washing, 
medical,  and  other  like  purposes,  and  in  apparatus  for 
holding  or  containing  soap,  and  supplying  same  for  personal 
or  other  uses.     October  28. 

18,632.  F.  G.  Haigh  and  W.  C  Haigh.  An  improved 
fluid  soap.     October  29. 

18,675.  J.  .1.  Mann.  Improvements  in  or  applicable  to 
toilet  and  other  soaps.     October  29. 

18,731.  A.  G.  Smith.    Improvements  in  soap.   October  30. 

19,097.  R.  Hunt,  E.  S.  Wilson,  and  E.  Stewart.  Im- 
provements in  treating  crude  cotton-Heed  oil  to  obtain  oil, 
soap,  and  colouring  matter.     November  5. 

19,297.  J.  Taylor.  Improvements  in  the  manufacture  of 
soaps.     November  7. 

19,507.  J.  Taylor.  Improvements  in  the  manufacture  of 
soap.     November  11. 

19,779.  A.  W.  Hayles.  A  new  or  Improved  sharpening 
oil.      November  14. 

Complete  Specifications  Accepted. 
1890. 
19,382.  J.   Taylor.     Treatment   of    soap-makers'     waste 
Ives   for   the   recovery   of   glycerin   and  other  substances. 
November  4. 

1891. 
92.  C    W.  Kiinmins  and  T.  Craig.     Separation  or  treat- 
ment of  fatty  or  greasy  matters   from    the  wash-waters  of 
wool-washing  or  scouring  establishments,     November  11. 
101.   W.  II.  Willcox.      See  Class  1. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

17,966.  T.  Christy  and  C.  Weygang.  Improvements  in 
I  he  manufacture  of  materials  for  use  as  substitutes  for 
gutta-percha,  rubber  oil-cloths,  and  other  water-resisting 
articles,  impermeable  tissues,  and  for  other  purposes,  and 
tlie  application  of  the  products  to  various  uses.     October  20. 

18,072.  W.  P.  Thompson. — From  A.  Freiherr  (Baron) 
von  l'ereira,  Germany.  Improvements  in  or  relating  to  the 
manufacture  or  preparation  of  resinous  paints.  Complete 
Specification.     October  21. 

18,310.  E.  Casper  and  \V.  Sowerby.  A  new  or  improved 
manufacture  of  paint,  polishing  material,  and  cements. 
October  24. 

18,566.  M.  Williams.  Improvements  in  the  manufacture 
of  laundry  blue.     October  28. 

18,693.  W.  Smith.  Improvements  in  the  manufacture  of 
white  lead  by  the  acetate  of  ammonia  process,  and  more 
particularly  in  the  preparation  of  the  acetate  of  ammonia 
to  be  used  therein,  or  for  other  purposes.     <  letober  29. 

in, 7o9.  T.  11.  Cobley.  Improvements  in  the  treatment 
of  lead  ores  and  the  production  therefrom  of  white  lead, 
salts  of  and  colours  of  lead,  as  also  simultaneously  zinc 
white.     October  30. 

1S.S95.  C.  H.  Mathews.— From  E.  S.  Mathews,  United 
States.  An  improved  compound  for  coating  ships' bottoms, 
piles,  and  structures  subject  to  the  influence  of  sea-water. 
November  2. 

19,545.  E.  V.  Gardner.  Improvements  connected  with 
the  manufacture  of  white  lead.     November  11. 


Complete  Specifications  Accepted. 
1890. 

16,093.  li.  W.  E.MacIvorand  W.  Smith.  Improvements 
in  the  production  of  "  white  lead  "  or  basic  carbonate  of 
lead,  and  apparatus  therefor.     November  18. 

16,916.  T.  Drake.  A  new  turpentine  ami  means  of 
producing  same.     October  28. 

19,323.  W.  Smith  and  W.  Elmore.  Manufacture  of  basic 
carbonate  of  lead  or  white  lead.      November  4. 

19,784.  W.  Smith  and  W.  Elmore.  Manufacture  of 
basic  carbonate  of  lead  or  white  lead.      November  11. 

1891. 

684.  W.  .'strop  and  A.  H.  Parker.  Improvements 
relating  to  the  manufacture  of  carbonate  of  lead,  or  white 
lead,  and  to  apparatus  therefor.      November  18. 

1145.  J.  Campbell.  Composition  for  coating  tin  ami 
other  like  vessels.     November  18. 

13,429.  J.  Knowies.  Improvement*  relating  to  laundry 
blue.     November  11. 

14,160.    A.    McCowatt.      Improved    anti.fouling    compo 
sition  for  ships'  bottoms.     October  28. 

16,098.  J.  C.  Fell.— From  C.  A.  Stevens.  Manufacture 
of  white  lead.     November  4. 

17,221.  E.  Binney.     Manufacture  of  lamp-black,  carbon 

black.      November  18. 


XIV.— TANNING,  LEATHER,  GLUE,  .and  SIZE. 

Applications. 

18,003.  V.  J.  Pugg.  The  manufacture  of  an  improved 
composition  leather  fabric.     October  20. 

19,397.  I.  Goldschmidt.  Improvements  in  the  process  of 
dyeing,  tanning,  ami  mordanting  leather,  teasled  fabrics,  or 
other  porous  materials,  and  in  apparatus  employed  therefor. 
November  10. 

19,637.  E.  Edwards.— From  H,  Bauer  and  J.  Syiketta, 
Germany.     See  Class  VII. 

19,658.  W.  Francis  and  A.  F.  S.  Grant.  An  improved 
vessel  for  tanning  purposes.      November  13. 

Complete  Specification  Accepted. 

1891. 

15,661.  .1.  de  Hcsscllc.  Method  and  apparatus  for 
shrinking  leather  by  means  of  fat.     November  4. 


XV.— AGRICULTURE  and   MANUKKS. 

Complete  Specification  Accepted. 

1891. 

2168.  W.  Howler.  Improvements  in  the  collection  and 
utilisation  of  excreta,  and  iu  the  preparation  of  manure 
therewith.     November  11. 


THE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  DJDDSTET.         [Nov. so. un. 


XVL— SUGAB8,   STAR!  HKS,   G CMS,  Etc. 

A  111  ■<   M 

,7.   |.  W.  Catford.     An  improvement  relating  to  tlic 

■  ils.     Novem- 

19,762.   K.   Morton  and  T.   Mortem.      Improvements   in 
. I  \s  1 1 1 1  pane   tor  boiling  or   heating   BUgai  or 
compounds  t!  milai  substances.     November  14. 

10,774.  J.    s     Johnson.  —  From    •'.    Pieper,   Germany. 
Improvements  in  the  manufacture  of  grape  sugar  and  grape 
1 1  up.     November  1 1. 


XVII.— BKEW1NG,  WINKS,  SPIRITS,  Etc. 

Aiti.h  t  l  IOWB. 

I  I      \      Bcancs.      An    improved    process    For 
•  i  t..  obtain  ■  product  suitable  for  use  in  brewing, 

distilling,  vinegar  makiug,  and  other  purposes.     « Ictober  '-':>. 

l-._".'j.  1'.   Scbeibler.      Improvements  in   apparal 
liquorit  I  (ctobi  r  24. 

18,488    •'     Sutton.       Vn  improved  process    for    filtering 
•  I  other  liquids,  ami  apparatus  tin  i ober  27. 

18,511     \    l  mbeck.     Improvements  in  brewing.     Com- 
i  Ictobci  27. 

II  II     I  i         Improvements    in    pneumatic 
ind  in  machinery  or  apparatus  the]  ober  28. 

I    Barlow.    Improvements  in  drying  and  calcining 
raius,    and   other   subslauces    and 
■  li  tola  r  31. 

i7.   P.  II   Leaker.     Improvements  in  kilning  malt  and 
in  structures  and  apparatus  thi  n  for.     November  I. 

10,718    II     V,  Bean  -      Improvements  in  apparatus  for 
grain,  rice,  and   Ihe   like  foi  Ihc  obtainmcnl  of   a 
product  suitable  foi    brewing,  distilling,  vinegar-making,  or 
No\CUlbcr  13 

From   the   t  kmipanhia    1  nl 
M  tal,    Urn  Improvi  ments   in    distillery 

appuratus.     Not  embci  1  I. 

teds.     \n  improved  sttbstituti    foi  yi  ast. 
S'ovi  inb<  ill. 


i  II   ITIOHS     \'  •  i  1 1  l  D 

-     I  lass  W  III  ,    I 

1891. 

champagne   aud   other 
u  id,     November  1 1, 

men)   in  the  purification  of 

14,276.   A    Bum-      l'i and  appn  Ibe  pro- 
duct  f  sparkling  wines  and  olhct   s|xirkling  but 

Novi  subet   I. 


XY1II— CIIKMISTKY  Of  FOODS,  SAXITAKY 

i  111  MISTKY,  and  DISINFECTANTS. 

Applications. 

A . — Chemistry  of  Foods. 

17,899.  .1.  Kay.  An  improved  method  ol  preserving 
fruit.    Complete  Specification.     October  19. 

18,615.  J.  Quaglio.     A  process   foi  roasting  pure  coffee 
whilst  condensing  the  steam  produced  during  the  roasting 
operation  in  coffee  substitutes  or  in  sugar  for  the  pur] 
extracting  the  aroma  and   products  therefrom.     Complete 
Spi  cificatt <  Ictober  29. 

19,007.  W.  Flowers.     Improvements  relating  to  the  ad- 
ii:. I  treatment   of  certain  ingredients  for  the  pro- 
duction of  a  new  article  of  food.     November  I. 

10,369.  C.  Chambers.  An  improved  solidified  jelly. 
November  9. 

14.  o    rlciss  and  .1.  Bauer.     An  improved   prepara- 
tion suitable  for  human  Food.     November  10. 

B. — Sanitary  ( 'hemistry. 

17,844.  A.  YVollheim.     An  improved  plan  for  thi 
StrUCtion  Of   works   For   the   treatment  of  sewage    and    other 

foul  or  waste  liquids.     '  Ictober  19. 

17.924.  A.  P.  Hope,  dope's  process  for  oxygenating, 
deodorising,  and  disinfecting  sewerage,  sewage,  or  other 
fermentable  or  noxious  matter,     t  Ictober  20. 

17.925.  A.  P  Hope.  Hope's  process  for  oxygenating 
and  disinfecting  sewerage  or  other  fermentable  matter,  and 
separating,  clarifying,  and  precipitating  same,     t  tetoba  90. 

17.926.  A     P.   Hope.      Hope's  process  for  oxygenating 

...  sewage!  or  other  Fermentable  or 
Doxious  matter,     t  Ictober  20. 

18,286  '■  I  l'in\i-.  New  ot  improved  method  in 
scwugc  precipitation.     October  24. 

18,287.  G  •  .  Purvis,  New  or  improved  method  in 
-.wage  precipitation.    October 24. 

\  l.uiM'liauuig.  Improvements  in  and  connected 
with  the  manufacture  of  filtering,  precipitating,  deodorising, 
and  purifying  material.     October  27. 

19,120.  .1  P.  Alliott.  Improvements  in  apparatus  foi 
dealing  with  the  rcFuse  of  towns.     November  5. 

19,157.   1      Grimshaw    and   H.  Grirashaw.      The  purifica- 

ti t  waste  effluent  waters  Frot anufacturiuj  pri 

\o\  eml 

10,395.  IP  Lockwood.  Improvements  in  the  purification 
of  sews  oul    wntcrs   bj    the  employment   of 

ccrtuiu  wasti  ovembcr  10, 

;.  II   .1    lingers.      An  improved  method  of  treating 
Novcmbct  10. 

10,739     i     Wardli        Wardle's   patent    i less   l'i  r  the 

treatment  ol    scwagi    and   other  refuse  matters,      Novem- 
ber 1 1. 

C. —  Duinfectanti, 

18,118.  I ■'.  O.  sto».     New  chemical  compounds  For  fumi- 
oid  disinfecting  purposes,  to  be  known  as"Thio- 

pueuylia  and  eticalvphcnOia."      October  22. 

18,434.  S.  B.  Mors-  ami  T.  I'.  Bourne  Improvements. 
in  sulphur  candles.    Complete  Specification.    October  27. 

l-.l  .  hailing.     Sa  <  last  \\  111.,  /;. 

18,940.  I..  I..  (I.  I  la  ij.  Improved  appuratus  Forgencratirnf 
and  disseminating  vapours  for  perfuming  and  disinfecting 
the  atmosphere,  and  foi  destroying  uoxious  u.iin-. 
i  Ictober  81. 

18,913.  A.  Lembach,  I  .  Schleicher,  and  C.  .1.  Wolff. 
Improvements  in  and  relating  to  soluble  ijiiinolinc  anti- 
scptics.     Complete  Specification.     November  :t. 

Uafford,   and  .1.  I.aliudie.      An 

improved  liquid  insecticide.     November  9. 


Nov.  so,  1891.]         THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


971 


Complete  Specifications  Accepted. 

A.— Chemistry  of  Foods. 

1890. 

19,168.  E.  Luck,  B.  Pott,  and  N.  Pott.  Treatment  of 
cereals  for  preventing  or  arresting  decomposition,  and  for 
preserving  or  improving  the  condition  thereof.    November  18. 

20,803.  T.  Fletcher.  The  preparation  of  diastase  for  use 
in  the  manufacture  of  bread  and  biscuits,  and  for  other 
purposes.     October  28. 

21,006.  E.  Sonstadt.  Extraction  of  malt  and  hops,  and 
preparing  a  confection  of  the  same.     October  28. 


Complete  Specifications  Accepted. 
1890. 

17,221.  C.  Kolhe.  Improvements  in  the  manufacture  or 
production  of  salols.      November  4. 

20,252.  II.  II.  -Lake. — From  Wirth  and  Co..  agents  for 
A.  Leonhardt  and  Co.  Manufacture  of  chemical  com- 
pounds.    October  28. 

21,nof,.  E.  Sonstadt.     See  Class  XVIII.,  A. 

21,291.  \V.  \V.  Horn.  -From  F.  de  Nare,  Comte  N.  Xey, 
M.  Sannier,  and  G.  Dambmann.  An  improved  process  for 
the  production  of  camphor.     November  I. 


16,909.  A 
vember  1 1. 


19,967.  I 
method  of  : 
house,  and 
November  1 


1891. 
I).  McKay.     Improved    medicinal   food.      No- 

li. — San itary  ('hem istry ■ 

1890. 

.   Cunliffe    and    E.    Barlow,     [mprovements  in 
and   apparatus    for    treating    towns',   slaughter- 
other    refuse,    or    substances     or     materials. 
1. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 


Applications. 

Improvements  in  photography. 


17.9G7.  G.  II.  Bradshaw 
( (ctober  20. 

18,592.  E.  Haekh.  Improved  device  for  photographing 
in  bound  light.    Complete  Specification.     October  28. 

19,565.  .1.  Burgess.  An  improved  method  of  producing 
coloured  photographic  pictures.     November  11. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

18,465.  F.  L.  Jacob.  Improvements  'in  the  process  of 
manufacturing  millboards  and  paper,     I  Ictober  27. 

18,736.  L.  II.  Grundy.  An  improved  flock  paper. 
October  30. 

18,889.  G.  0.  Tschaplowitsch.  Improvements  in  wash- 
able writing  material.     November  2. 

19,135.  L.  E.  Vial.      .See  Class  V . 

19,560.  H.  de  Chardonnet.  An  improvement  in  the 
manufacture  of  pyroxy lines.     November  II. 

19,783.  G.  L.  Hille.  Improvements  in  die  manufacture 
of  celluloid  balls.     November  14. 

Complete  Specifications  Accepted. 
1890. 

18,169.  W.  P.  Thompson.— From  P.  II.  Thorn,  Im- 
provements in  apparatus  for  straining  or  screening  paper 
pulp.     November  18. 

1891. 

748.   I!.  C.  Menzies   and    F.  J.  Bevan.     Manufacture   of 
paper  for  cheques  and  like  documents.     November  18. 
16,921.  A.  Burke]  and  C.  Osterwald.     New  manufacture 
.of   composition  for  blotting  or  absorbing   liquids.      Novem- 
ber 18. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES. 
and  EXTRACTS. 

Applications. 

18,329.  H.  R.  von  Dahmen.  Process  and  apparatus  for 
producing  purest  cholroform.    October  24. 

18,408.  M.  Conrad  and  F.  Geromont.  Manufacture  or 
production  of  salicylic  compounds  of  methylaniline,  ethyl- 
aniline,  p-anisidine,  and  p-phenetidine.     October  26. 


Complete  Specifications  Accepted. 
1890. 

21,059.  (',.  F.  liedfern.— From  J.  M.  Jordan.  Improve 
ments  in  or  connected  with  the  production  of  photographic 
negatives.     October  28. 


1891. 

1736.  O.  I  in  ray. — From  The  Actien  Gessellschaft  fur 
Anilin  Fabrikation.  New  or  improved  developers  for 
photographic  pictures.     November  11. 

16,094.  V.  Mathieu.  Process  for  producing  photographic 
pictures,  having  colours  resembling  those  of  the  objects 
from  which  they  are  obtained.     October  28. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

18,439.  C.  Huelser. — From  G.   Gillischewsky,   Germany 

Process  for  producing  a  liquid  substance  for  making  fir  star 
firework.     <  Moher  27. 

18,788.  L.  Bonneville.  Process  for  separating  phenol 
and  its  homologues  from  other  substances,  and  for  con- 
verting phenol  and  its  homologues  into  nitro-compounds 
for  use  in  the  manufacture  of  explosives.     ( tctober  30. 

18,861.  A.  McDougall.     See  Class  VII. 

19,041.  G.  T.  Clarke.  Waterproofing  matches,  cartridge 
or  firework  cases,  and  the  like.     November  4. 

19,068.  C.  H.  Curtis  and  G.  G.  Andre.  Improvements 
in  the  manufacture  of  gunpowder.     November  4. 

19,267.  W.  P.  Thompson. — From  E.  Landauer,  France. 
Improvements  in  or  relating  to  the  manufacture  of  explosive 
substances.     November  7. 

19,346.  P.  W.  Masson.  Time  fuze  for  explosive  shells. 
November  9. 

19,478.  W.  AYunderlieh.  Improvements  in  apparatus 
for  nitrating  substances.     November  10. 

19,796.  J.  McL.  McMurtrie.  An  improved  fuze  for 
explosive  projectiles.     November  14, 
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I  II    \  I  1.  ■  N  ~    A(  I   nit  D. 

1891. 
i.    .1.    Etvves.      Manufacture    "i    explosives,    and 
apparatus  therefor.     November  11. 

11,826.  W.  E.  Gedge. — From  Tbe  California  Explosive 
i  ...  Improved  method  of  purification  of  nitro-glycerin. 
November  11. 

I  1,326a.  W.  E.  Gedge. — From  The  California  Explosive 
I  I  novel  exploitive  compound.     Novembei   I, 


PATENT     rjNCLASSIFIABLE. 

I    OMPl  I    i  l      SPJ  Mill    wins     A I  i   I  II  I  II. 

1891. 

16,910.  E.  Dean.     Manufacture  of  eucalyptus  | ir<  >•  1  n  >- 1  - 
for  various  useful  purposes.     November  II. 


-*-•*•-•••.••-.-.•••-.»•••»».-.•. 
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NOTICES. 

Members  are  hereby  advised  that  the  subscription  of  25s. 
for  1892,  payable  on  January  1st  next,  should  be  sent  in 
good  time  to  the  Treasurer  in  order  to  ensure  continuity  in 
the  receipt  of  the  Society's  Journal.  Any  changes  of 
address  to  appear  in  the  new  List  of  Members  nov  in 
course  of  preparation  should  reach  the  General  Secretary 
not  later  than  January  10th,  1892. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
K.  Rider  Cook,  and  should  be  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  cbauges  of  address  should  be 
communicated.  
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Authors  of  communication*  read  before  the  Society,  or 
any  of  its   I  :        ins,  are  requested  to  take  notice  that 

under  Bole  ll  <>f  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  apers  liable  to  he 

i   by  the  Publication  I  or  ordered  to  be 

for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contractedfor  by  Messrs.  ErrREandSpoi  pibwoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nication -'  them  should  be  addressed. 


The  Secretary  is  instructed  to  negotiate  for  the  purchase 
pies  "i  tl»'  Society's  Journal  for  January  and  May 
I  i  bruary,  and  April   188G,  and    1 
I  odd  copiesi  if  these  numbers  are 

Btating  price 
1.  with  Mr.  CresswelL   The  stock  of  all  other  numbers 
i-  at  present  sufficient  for  the  Council's  requirements. 


LIST  OF  MEMBERS  ELECTED.  23rd  DECEMBER  1891. 


Adcock,   S     R.,   Micas  dc   Bio  Tinto,  Prov.  de  Huelva, 
Spain,  analytical  chemist. 

Allen,  Edw.  W.,  Dover  Mills,  Glossop,  Derbyshire,  paper 
stainer's  manager. 

Bedford,  Chas.  >..  B mleigh,  Chapel  Lane,  Headingley, 

Leed 

(  le,  .1-  <  barles,   I!  I   Boad,  Baling,  W.,  civil 

engjn 

Ison,  Kichd.,   15,   Lilybank   Boad,  Dundee,  oil   mer- 
chant's clerk. 

Dixon,  W.   Hepworth,  Fairfield  Works,  Bow,  £.,  works 
Bryan)  and  May,  l.im. 

Durham,  Hy.,  City  of  London  School,  Thames  Embank- 
ment, E.( '..  chemical  lecturer. 

Duttson,  W.   II.,   B8,    Wickham    Boad,   Brockley,  S.E., 
merchant. 

rick,  Jos.    II.,    Norristown,    Pennsylvania,    U.S.A., 

I  >r.    Franklin  T.,   London,   ( Intario,  < 
public  analyst 

Harvey,  Sidney,  South-Eastern   Laboratory,  Canterbury, 
analj  tii  al  chemist. 

Holland,  Jo      Bn  rerj  House,  West  Gorton, Manchester, 

Tipping    Street, 
=  t  ii  H  i . 
Koningh,  L.  de,  825,   ICennington    Boad,  S.E.,  analytical 
chemist. 

Mil. ill,    Ur.   .1.    I  .    Vanderbilt    I  Diversity,    Nashville, 

\  .  adjunct  professor  ol  chemistrj . 
Macreath,   In.   K walla    Lumpor,  Selangor,  Straits  Settle- 
ments, manufactui  ing  chemist. 

rV,  i...  Wouldham,   Rochester,   (Cent,  cement 
irer. 

MoI<    t h,    I       II  t,     Malvern,    Adelaide, 

Smith  Australia,  analy  tii 

1  »»•■!■  Qreat  (  lowes  Street, Lower  Brough- 

tini.  Manchester,  dyer's  manager, 

Paul,  .la-.    H.,   128,    Palace     Road,   Tulse    Hill,   S.W., 
analytical  chemist. 

Bed* I.  I .  Ilniii.  .  ■_'.  li-ln  i   Street,  Red   Lion  Square, 

\\  i  „  analj  lical  ohemist. 

Sells,  E.   Perroni  t,  jun.,   Ilroad  Street,  Bat 
merchant. 

Williums,  Seward  W.,  187.  Central  Ai 
Mass.,    I  .S.A.,  n  Scaburj    Pharmacal    Labora 


CHANGES   OF   ADDRESS. 


Ashwell,  II.,  l/o Sherwood;  Langley  Dale, Grove  Avenue, 
Southey  street,  Nottingham. 

Barbour,  T.  1'.,  1  o  Glasgow;  The  Technical  School 
bridge,  N.B. 

Barnes,  E.  A.,  l/o  Charlton  ;  c  o  The  National  Explosives 
Company,  l.d.,  Hayle,  Cornwall. 

Butterneld,  J.  C,  Journals  to  13,  Victoria  Street,  West- 
minster, S.W. 

Doidge,    II.,   1  ..    ^a:   I  ie,    Sherwood   Rise, 

Nottingham. 

France,  II.  C.  D.,  l/o  Quinton;  h,  Vicarage  Boad, 
Edghaston,  Birmingham. 

i  [oyder,  < r.  A.,  I  o  Adelaide  :  ( lotalinka,  Hawker's  Boad, 
Medii  Adelaide,  South  Australia. 

Griffin,  M.  I,.,  I  o  1 1  oh  1 1  in  :  Mi .' ha  nil- ville,  Saratoga  Co., 
N.Y.,  is  \. 

Hastings,  II.,  l/o  Malvern  Terrace;  Lavender  Villa, 
Birmingham  Boad,  Kidderminster. 

Heywood,  G.,  l/o  Middleton;  Beech  Tree  Hank,  Prest- 
wich,  near  Manchester. 

Hogben,  Haiti  1. 1  o  France;  15,  Pilrig  Street,  Edinburgh. 

Hurter,  I>r.  I'.,  Widnes;  and  (Journals)  Holly  Lodge, 
Cressington  Park,  Liverpool. 

Jones,  A.  Fred.,  l/o  [quique;  e/o  Walters  Bros.,  Pisagua, 
Chili. 

Lawrence,  Jas.,  l/o  Gibbstown ;  Bepauno  Chemical  Co., 
Paulsboro',  NJ.,  I'.S.A. 

Leese,  Jos.,  l/o  Preston ;  Ettrick  Hank,  Birkdale,  South- 
port. 

Lenox,  L.  B.,  Journals  to  Chemical  Laboratory,  Navy 
Van!,  Washington,  D.C.,  U.S.A. 

Mar-hall,  Dr. T.  R.,  l/o  Birmingham;  University  College, 

'atdiir. 

Mond,  I,.,  Journals  to  64,  Via  Sistina,  Borne. 

Neil,  Jas.  M.  (Journals), c  oSenor  M.  A.  Herrera,  Payta, 
Peru;  and  (subs.)  c/o  Collyer,  Tbirkell,  and  Bell,  ill, 
Fenchurch  Street,  E.( 

i.    ,,  Journals  to  c/o  Mrs.  Scott,  Wallalong.  Hinton, 
New  Si mt h  Wales. 

Bawson,  C,  l/o    I   I I    Street:  The    Bradford    Technical 

College;   and  (Journals)   i!,   Melbourne   Plane,   Hradfonl, 
Yorks. 

Riley,  Jno.,  l/o  Bawtenstall;  Thorntiehank,  near 
Glasgow. 

Savary,     W.    .1.    Holgate,   l/o   Surbiton;    39,   Lombard 

Smith.  Irwin  J.,  In  Chicago;  108,  Tremont  street, 
Fairmouut,  ( lincinnati,  « Ihio,  1  .s.A. 

Williams,  D.,  I  o  Kurtz  Pros.;  <■  o  I  nited  Alkali  Co,, 
Gerard's  1  > i  i<  I  l^ <   Works,  St.  Helens. 

Williams,  W,  J.,  l/o  Camden ;  1412,  Van  Buren  Street, 
Wilmington,  I >■  I  .  I  .s.A. 


CHANGE   OF   ADDRESS    REQUIRED. 


Wild. hi.     1    ,    l/o  64,    Noel    Street,     New    Hasford,   Not- 
tingham. 


2Bcatf)0. 


T.  W.  B.  Mumford  at  Glendale,  Sylvan  Road,  Wanstead, 
Essex,     i  December  26thi 

Buntz,  John,  Linton  Lodge,  Lordship  Lane,  Stoko 
New  ington,  N. 

Alex. Sutherland  at  Ballyclare, co.  Antrim.  December  21st. 
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Chemical  Society's  Rooms,  Burlington  House. 


C.  F.  Cross. 
J.  Dewar. 
A.  G.  Green. 
S.  Hall. 

C.  W.  Heaton. 
J.  Heron. 

D.  Howard. 


Chairman  :  T.  Tyrer. 

Vice-Chairman:  W.  Crowder. 

Committee : 

W.  Kellner. 
B.  Redwood. 
W.  S.  Squire. 
G.  N.  Stoker. 
F.  Napier  Sutton. 
Win.  Thorp. 
T.  E.  Thorpe. 


Hon.  Local  Secretary : 

Communications  to  be  sent  to  T.  Tyrer,  Stirling  Chemical  'Works, 
Abbey  Lane,  Stratford,  E. 

SESSION  1891-92. 


1892  :— 
Jan. 4th — Mr.  Boverton  Eedwood.    "The  Galician  Petroleum 

and  Ozokerit  Industries." 
Feb.  1st  :— 
-Messrs.  J.  A.  WankJyn  and  W.  Johnstone.    "  The  Acids  of  the 

Fatty  Series  and  certain  of  their  Derivatives." 
Mr.   Watson  Smith.     "The    Stability    of   certain    Organic 
Nitrogen  Compounds  occurring  in  Coal-Tar  Pitch." 


Meeting  held  Monday,  December  1th,  1891. 


MR.    THOS.    TYRER,    IX    THE    CHAIR. 


A  CONTRIBUTION  TO  OUE  KNOWLEDGE  OF  THE 
SOLUBLE  AND  RESINOID  CONSTITUENTS  OF 
BITUMINOUS  COAL. 

BY    WATSOX  SMITH,   F.C.8.,   F.I.I'. 

Lecturer  in  Chemical  Technology  in  University  College, 
London. 

Ix  his  most  interesting  Researches  on  Peat,  published  in 
the  Memoirs  of  the  Literary  and  Philosophical  Society  of 
Manchester,  I  think  in  1871,  the  late  Dr.  R.  Angus  Smith 
gives  an  account  of  experiments  made  with  the  object  of 
tracing  the  origin  of  the  bituminous  deposits  or  oil,  found 
either  in  close  juxtaposition  to  peat  mosses  or  under  them. 

Dr.  Angus  Smith  says,  "  It  is  known  that  on  washing 
peat  with  ether,  bisulphide  of  carbon,  alcohol,  or  benzene, 
we  obtain  substances  very  rich  in  carbon  and  hydrogen. 
The  origin  of  these  compounds  seems  not  to  be  the  decom- 
position of  the  dead  plant,  but  traceable  with  certainty  to  the 
living  one  (principally  the  Sphagnum).  The  resinoid 
substance  is  one  apparently,  like  the  resins  in  wood,  resisting 
decomposition  under  water,  and  to  a  certain  extent  it  thus 
accumulates,  the  woody  fibre  being  washed  away,  and  the 
resins  being  left  to  be  greater  in  proportion  than  at  first. 
This  gives  the  reason  why  the  old  peat  is  so  much  richer 
than  the  new  in  these  resinoids.  If  now  the  action  be 
continued  we  have  at  last  only  the  hydrocarbon  matter  left, 
the  woody  fibre  being  all  removed  and  a  hydrocarbon  (resin 
or  wax)  left.  Then  after  a  further  time  the  separation 
ceases,  and  resinoids  begin  to  be  washed  away." 

The  observations  of  the  late  Mr.  Binney,  of  Manchester, 
made  it  certain  that  oil  flows  from  the  peat.  It  may  be 
and  is  extremely  likely  that  the  ozokerite,  or  earth-wax,  is 
derived  thus. 

Oil  has  been  found  under  a  large  heath  in  Germany,  the 
Luneberger  Heide. 

The  solid  resin,  prepared  by  evaporating  the  solution  in 
naphtha  or  ether,  obtained  by  washing  the  peat,  is  hard 
and  black  with  a  fracture  like  wax.  On  the  distillation  of 
peat  for  oil  this  wax  is  obtained  as  a  distillate,  but  by  the 
means  of  solvent  a  crude  product  is  obtained  exactly  as  it 
exists  in  the  peat.  Several  experiments  showed  a  yield 
of  6  per  cent. 


The  crude  substance  analysed  gave:  carbon,  73-39 — 
7355  per  cent.;  hydrogen,  10-78 — 10-49  per  cent.  The 
melting  point  was  57°  C,  but  when  purified  this  rose 
to  60°  C. 

When  kept  at  the  boiling  point  some  time,  more  volatile 
matter  came  off.  The  composition  now  was  carbon  =  80-84 
— 80-95  per  cent. ;  hydrogen  =  12-00—12-00  per  cent. 

Rapidly  distilled  a  white  solid  product  came  over. 

Slowly  distilled,  an  oil  with  a  pleasant  odour. 

142  grins,  of  the  crude  substance  gave  on  distillation  the 
following  figures  : — 

At  Km  C No  product. 

At  -.'oo   0 1*6  aqueous  liquid. 

At  280° C 0-5  oil. 

At  ;S25:  C Boils,  pungent  smell  of  acetic  acid. 

At  352 '  c 30  cc.  of  oil  and  2  cc.  of  water. 

The  specific  gravity  of  the  oil  coming  over  below  350° 
was  0-857  ;  above  350°  was  0-819. 

The  oils  of  the  distillate  were  mixed  and  analysed. 
Carbon  =  83-86  per  cent. ;  hydrogen  =  12-70  per  cent. 

There  were  indications  that  these  were  allied  to  paraffin 
oils,  but  they  contained  no  solid  paraffin. 

Professor  Schorlemmer  was  certain  "hat  they  contained 
a  paraffin. 

Dr.  Angus  Smith  further  extracted  resinoids  from  peat 
and  from  the  living  mosses  from  the  same  place,  and  he 
found  these  resinoids  similar,  testifying  to  the  probable 
correctness  of  his  belief  that  these  resinoids  of  peat  are 
simply  the  residues  from  the  moss  plant  left  in  the  peat. 
Dr.  S?nith  thus  concluded  that  tlie  resinous  matter  of  peat 
had  grown  in  the  plant  when  fresh,  and  teas  not  a  product 
of  decomposition. 

Now  with  regard  to  coal,  Professor  Morris  discovered 
spores  and  sporangia,  and  Professor  W.  Boyd  Dawkins 
says,  "  No  doubt  the  bituminous  matter  of  coal  is  almost 
all  derived  from  the  spores  and  sporangia  of  fossil  vegetation 
allied  to  the  Club-moss.  Our  bituminous  coal  derives  its 
bitumen  from  this  altered  resinous  matter,  first  stored  up 
in  the  fruits  (spores,  &o.)  and  afterwards  more  or  less 
altered  by  the  subterranean  heat  into  bitumen." 

In  the  Zeits.  f.  Berg.  Hutten  u.  Salinenw.  1891,  36,  20 
(this  Journal,  1891,  753),  an  investigation  by  P.  Siepmann 
is  described  of  the  soluble  resinous  constituents  of  coal. 
The  particular  coal  examined  was  a  Westphalian  gas  coal. 
Its  composition  was  C  =  80-31,  H  =550,0  and  N  = 
12 -94,  S  =  1-25.  The  coal  was  treated  with  different 
solvents,  ether,  alcohol,  and  chloroform,  and  three  products 
differing  both  in  properties  and  composition  were  isolated. 
The  product  extracted  by  means  of  ether  amounted  to 
0-3  per  cent.,  and  formed  a  hard  yellowish-brown  resin 
with  an  aromatic  smell.  The  alcoholic  extract  amounted 
to  0-25  per  cent.,  and  consisted  of  a  dark  brown  resin  with 
an  aromatic  smell  and  melting  at  48° — 50°C.  It  began  to 
decompose  at  100°  C.  The  chloroform  extract  amounted  to 
0-75  per  cent.  It  was  a  dark  brown  pitchy  mass  with  a 
smell  of  coal  tar. 

It  mehs  from  60°  C.  to  85°  C,  and  decomposes  at  145°  C. 

Rammelsberg,  in  his  "  Mineralchemie,"  states  that  "A 
few  per  cents,  of  a  dark  resin  may  be  extracted  from  cannel 
coals  by  means  of  ether,  alcohol,  and  especially  bisulphide 
of  carbon,  which  resin  is  the  cause  of  the  caking  of  these 
coals."  Siepmann's  experiments  show  that  the  caking 
power  of  such  coals  is  not  due  to,  though  it  is  influenced  by, 
the  presence  of  these  soluble  constituents  (this  Journal, 
1891,  753—754). 

M.  de  Marsilly  asserts  that  all  "  caking  coals  "  from  pits 
in  which  firedamp  occurs  cease  to  swell  up  and  cake  when 
they  have  previously  been  heated  to  300°  C.  Thus,  after 
such  a  heating,  when  they  are  calcined  in  a  state  of  powder, 
they  will  be  found  in  a  state  of  powder.  Dr.  Percy  has 
confirmed  this  in  the  case  of  the  strongly  caking  coals  of 
Newcastle. 

M.  de  Marsilly  infers  that  the  loss  of  caking  property 
by  exposure  to  air  for  a  long  time,  and  to  the  action  of 
heat  under  330°  C.  for  a  short  time,  are  due  to  the  same 
cause,  viz.,  to  volatilisation  of  the  matter  on  which  the 
property  depends.  This  needs,  of  course,  clear  experimental 
proof.     (Percy,  Fuel,  308—309.) 
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I  will  now  give  the  results  of  some  determinations  of  the 
amounts  of  these  peculiar  soluble  resinoid  matters  in  various 
coals,   chiefli  which   I    have  mad.-   recently.     In 

course  of  this  investigation  I  was  invited  also  to  examine  a 
Japani  '    bituminous  character,    and   the    extra- 

ordinary quantity  of  this  peculiar  resinoid  or  bituminous 
matter  contained  in  that  coal,  has  enabled  me  to  extract 
information  through  experimental  investigation,  that  with 
the  minute  yields  of  the  other  varieties  of  bituminous  coals, 
was  beyond  my  power. 

At   the  outset,  I  had  expected  to  be  able  to  extract  from 

bitumen  by  solvents,  but 

I  found  this  was  a  mistaken  impress 

I  employed  was  carefully  rectified  benzene, 
all  of  which  distill*  d  ovei  between  so   and  B2   » I. 

I  did   doI  ear.-  to  emploj  a  variety  of  solvents  and  to 

i  oaJ  to  fractional  treatment,  as  llerr  Siepmann 

i  I  have  as  little  faith  in  an  attempt  to  isolate  from 

ictasthif   soluble  bitumen  chemical  indh 

by  such  means,  as   I  have  in  similar  attempts  made  with 

coal-tar.     Hence  I  adopted  benzene  a>  my  solvent,  because 

i  .  ace  that  it   possesses  foi   such   i 

the  largest  and  « idest  solvent  powers.  By  extracting 
with  benzene  in  large  Soxhlel's  extractors,  and  taking 
something  like  'jo  gnu-,  of  the  coal  broken  up  to  lumps 
about  the  Bize  of  large  shot,  treating  for  periods  of  about 
a  fortnight,  until  in  fact  the  droppings  from  the  extractor 
were  quite  colourless,  and  distilling  and  evaporating  off  all 
benzene  until  no  longer  the  odour  c  t  benzene  was  perceptible, 
ami  weighing  the  residual  resinoids,  the  numbers  subjoined 
were  obtained. 

1:  i  -in b  Bitumen  Extracted  fbomCannbi  Coals. 




Mil.. 

/              >  annel . 

O'fi 

omewhat      like 
"  Istatki "    of    Russian 
ileum,  but  fainter. 

I 

0*07 

i  liss.  on  heat- 

by  Profi  isor  Boyd   1  »av» 

iiiL-.   faintly    liki 

kin-    "Australia]     H 

leum. 

bead    ). 

/:.■■■- 

1-00 

. 

ktmr            1        mi). 

■ut    of    the   petroleum 
character. 

La  Si  •.smite  CAH.VEL9— 

1*U6  ') 

Both    <»f    petroleum   cha- 

racter. 

[I  interesting  to  observe  thai  the  above-named  Austra- 
lian canncl  »a<  spoken  of  to  me  by  Professor  \\  Boyd 
Dawkins  as  similar  to  the  celebrated  Scottish  B 
■  am in  I.  which  was  the  Bubjecl  ol  the  celebtated  old  lawsuit 
based  on  the  question  "  Is  it,  ot  ii  it  not,  a  coal"  '  But 
the  point  of  Bpecia)  interest,  that  whereas  in  the 
I  not  a  single  fossil  could  l»-  found  to 
a-sist  the  plaintiffs  in  thai  case,  in  this  Australian  "Bi 

Dawkins  did   describe  at  anj    rate  one 
definitely    fossilised   i  egetable   remains.      Here 
alio   we   sec    thai  the    percentage   of    soluble   bitumen    is 
practii  all;  both  thi  Be  cannels. 

/'    Siepmann    found   in    his   Westphalian  gas  coal    "•:: 
0  25  pi  i   •■.  nl  i    ■    o-7.-,  per 

I  ohlorofoi  m  |.     Total,  I  ■  30  pi  i  ct  nt  of  bitumen. 

We   now   eome  to   tl piece   ./.   resistance"  of   this 

inquiry,  viz.,   the   Japanese   coal,   already    once   oi    twice 
i  t.. 
Lei   me  then   saj  at   the  outset   that  an  extraction  with 
benzene  in  a  manner  precisely  similar  to  that  by  which  the 
other  eaiiin-1    coals    were   treated,  yielded   a*   an 
1  ■'  pi  retinoid  matter  ot  bitumen. 

But    though    - ah  in mi    abundant    in  quantity,  the 

general   pharacleristics,  smell,  &c,  were  much  the  same  as 
i    other  bitumens  extracted.     II   anything,  the 
odour  oi    the   bitumen  from    the  Japanese   coal    . 

pi in. nil  Jtisl    to  -how  bow 

ous  was  thai  old  argument  as  to  the  similarity  of 
the  appearance  of  the  Bogncad  canncl  to  solid  bitumen  ot 
to  a  light  col 1  pitch,  ami   its  dissimilarity  to  eoal,  here 


we  find  that  the  Boghead  canoe!  actually  contains  only  O'G 
per  cent,  soluble  iu  benzene,  whilst  this  Japanese  coal, 
which  does  look  like  coal,  and  doe-  ool  resemble  pitch  or 
bitumen  to  the  eye,  does  contain  more  than  ten  times  as 
much  bitumen  soluble  in  benzene  ! 

Our  interest  being  raised  in  this  eoal,  I  will  now  give 
you  a  short  history  i  f  it,  and  its  development  for  industrial 
uses. 

It  is,  then,  the  product  of  a  coal  mine,  known  as  the 
Miike  mine,  and  the  deposit  i-  situated  in  33  north 
latitude  and  130  of  east  longitude,  in  the  province  of 
Chikugo,  in  Kiushiu  Island,  in  the  south-western  portion  of 
the  Japanese  Umpire.  It  is  close  to  tin-  sea,  and  facing 
Shimabara   Bay,  as  shown  in  the  map  on  the  wall — a  very 

ailiniral.il'     example    of    combined     Ordnance     survey     and 

mineralogical  investigation,  which  I  commend  to  your 
inspection.  It  was  presented  to  me  bj  one  of  mj  Japanese 
students  of  chemical  technology,  Mr.  Kitamura,  of  the 
Geological  Sui  vey  of  Japan. 

'I  In-  deposit  was  known  4(11)  years  ago,  but  the  u-e-  of 
coal  being  little  known  to  the  Japanese  until  comparatively 
recent  periods,  scarcely  any  importance  was  attached  to 
its  occurrence  until  1873,  when  it  was  purchased  by  the 
Governmental  the  request  of  its  private  proprietors.  The 
reason  it  has  been  known  for  so  long  as  a  deposit,  is 
probably  that  the  strata  in  some  pan-  have  Buffered  such 
extraordinary  upheaval,  thai  the  coal  actually  crops  out  in 
part-  at  the  surface,  or  nearly  -..,  the  formerly  over. lying 
strata  having  apparently  suffered  gradual  denudation.  In 
or  before  1876,  the  Government  appointed  the  Mitsui 
Bussan    Kaisha,   a   branch   of    the   bouse  of   Mitsui.  Bole 

agents  for  the  sale  of  this  coal,  its  object  being  to  open 
and  extend  the  consumption  of  Japan  eoal  in  foreign 
countries.  The  quantity  then  put  out  was  only  300  tons 
in,  half  of  which  was  composed  of  smalls,  tin-  n  81 
being    all    large    coal.       The    latter    was    used     for    coaling 

steamers,  whilst  the  former  was  generally  sold  to  salt  works 

in    the    inland    sea.      In    the    year    1885,    a    new    shaft    was 

opened  at  a  depth  of  L'40  ft,  and  the  production  increased  to 

ii-  per  day.  In  1888  the  Government  sold  the  mine 
by  public  auction.  Mitsui  bought  it  for  4,550,000  dollars, 
oi  about  750,000/.  The  Government  invested  more  than 
1,000,000  doI-.  in  machinery,  pumps,  &c.,  all  of  newest 
pattern,   opened  mad-  for  transport  by   ponies,  improved 

-  a  ports,  canal-.  \e. 

According  to  the  .la]. an.  se  survey,  the  ana  of  the  deposit 

tted  to  extend  over  3,758  a  res,  containing  some 
85,14  1,000  tons  of  coal. 

Since  the  mine  was  transferred  to  Mitsui,  every  new 
improvement  has  been  intri  luced,  including  locomotivc- 
insti  el  of  horse  traction,  and  the  production  increased  Btep 
l.\  step  up  to  from  1,900  to  2,000  tons  per  diem. 

From    these   facts    we   learn    something   of    the   highly 

intelligent    interest    talon   by  the  Japanese   Government, 

ol   course,  means  the  Emperor  or  Mikado,  in  those 

matters    which   lie  at    the   foundation  of    the   commercial 

prosperity  of   Ins    1  mpire,  and    likewise   how   readily   the 

example    thus    Bel  was   al    once   followed   in    the  far-sighted 

enterprise  of    Mitsui.     Two   excellent   harbours  were  - 

founded  near  the  Miike  ilepo-its,  Diz.,  Kuchinotsu  and 
Misuini.  Kuchinotsu  lies  al  the  mouth  of  Shimabara  Bay, 
and  is  about  '_'  I  mile-  distant  from  the  mines.  Misumi  is 
miles  from  the  mines.  Tug-boats  continually  ply 
to  these  ports  carrying  the  produce  of  the  mines,  and  here 

-ullicient     -lock-    of     eoal     are     always    kept    to    nuei     the 

demands  of  steamers. 

A  railway   line  tans  through  Miike,  and  is  being  extended 

to  Misumi,  the  new  harbour,  whither  all  coal  will  eventually 

be  sent.      A    new   shaft.  400  ft,  deep,  i-  also  being  sunk  for 

further  extension  of  production.     When  appointed,  in  1876, 

rii-.  Mitsui    Bussan    Kaisha    opened   a   brunch  house 

in  shanghai.     The  (bine.  Merchant  Steam   Navigation  I  o. 

was  the  Hrsl  t  >  USC  Miike  coal,  and  was  then  BOOn  followed 
by  liutlerlield    and    Swire,  .lardiin,  Malln-oii,  and   I'  ...  ami 

fur  important  Chinese   linns,     Thus  the  coal  was 
proved  ol  excellent  quality,  and  the  Mitsui  firm  then  ■ 
branches   in    Hong   Kong  and  Singapore,  and  sub-agencies 
in  nearly  all  the  ports   in  the  East.     As  to  specific  quality, 

-ire--    i-    laid    upon    its    value  as    a  hituiniln.u-   and    steam- 
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raising  coal,  and  it  has  the  character  of  being  one  of  the 
best,  if  not  the  very  best,  in  Japan.  It  will  sound  strange 
to  us,  but  as  a  macter  of  fact,  most  of  the  colliery  labourers 
or  miners  are  supplied  by  the  Miike  Prison,  about  1,500 
prisoners  working  under  regular  and  systematic  supervision, 
and  under  regulations  established  by  Government.  Not 
only  are  the  most  modern  improvements  in  conveyance  of 
co;il  adopted,  but  the  mineral  is  subjected  to  all  the  refine- 
ments of  systematic  sieving,  and,  I  believe,  washing,  just 
as  in  the  most  advanced  British  collieries. 

The  following  statistics  will  add  the  last  increment  of 
interest  in  the  development  of  this  wonderful  coal  deposit 
in  an  insular  country  on  the  other  side  of  the  world,  and 
possessing  so  many  geographical  and  other  analogies  with 
our  own,  except  the  earthquakes  ! 

Here  follows  the  annual  production  and  exportation  of 
Miike  coal  since  the  year  1887  : — 


The  coal  is  not  quite  black,  and  on  pulverising  it  yields 
a  powder  of  a  dark-brown  shade.  The  character  is  that  of 
a  highly  bituminous  caking  coal.  The  determination  of 
specific  gravity  gave  a  mean  of  1  ■  269.  The  fully-burnt  ash 
of  the  coal  is  only  of  a  reddish  white  tint,  and  the  coal  is 
thus  intermediate  between  a  white  and  a  red-ash  variety. 

The  amount  of  ash  was  given  in  two  determinations  as 
9'34  and  9-55  per  cent.  Mean  =  9-45  per  cent.  The 
calorific  value  of  the  coal  determined  in  Thompson's 
calorimeter,  and  as  the  mean  of  four  experiments  was 
7616  T.  V. 

An  analysis  of  the  ash  of  the  coal  gave  the  following 
numbers  :  — 


Year. 


Total  Production. 


Export. 


1887 
1888 
1880 
1880 

1891 


Tons 
302,10.-. 


.383,870 
k44,966 


t''.7,0S!) 
(From  January  to  ead  of  May 
240.9M 


Estimated  production  for  1891 600,000  tons 

I  have  read  over  nearly  a  score  of  reports  on  the  character 
of  this  coal  by  users  of  it.  But  before  saying  a  word  on 
these  I  observe  that  it  is  stated  on  excellent  authority  that  the 
seam  of  coal  of  the  Miike  mines  fully  averages  8  ft.  thick, 
that  it  is  of  uniform  quality  throughout  and  remarkably  free 
from  shale,  and  that  the  operations  of  the  mines  are  under 
the  supervision  of  a  British  engineer.  As  to  its  reported 
character  by  users,  I  observe  that  for  seven  years  it  has 
been  used  and  is  much  appreciated  in  sugar  refineries. 
The  Shanghai  Electric  Company,  Limited,  reports  the  con- 
sumption of  the  coal  less  than  3  lb.  per  indicated  horsc- 
poVer  with  high  pressure  non-condensing  engines.  On 
steamers,  the  consumption  per  indicated  horse-power  is 
stated  to  be  1'98  lb.  to  2'  15  lb.  in  one  case,  and  in  another 
the  rate  of  combustion  in  compound  marine  engines  is  given 
as  2" 3  lb.  coal  per  indicated  horse-power  per  hour,  and  it 
is  added  that  this  rate  with  a  more  modern  type  of  engines 
would  be  much  lowered.  A  Scottish  shipping  firm  says  : 
"  The  consumption  was  only  between  2  or  3  tons  per  day 
in  excess  of  our  average  consumption  of  Welsh  coal." 
Comparatively,  it  is  stated  equally  as  good  as  Australian 
Newcastle  coal,  also,  "  the  best  steam  coal  used  up  to  that 
time,  except  Cardiff  or  high-class  Australian."  In  another 
report,  "  the  ashes,  "  are  said  to  be  "  only  about  one  and  a 
half  per  cent,  more  as  compared  with  Welsh  coal,"  and 
"  in  point  of  consumption  the  difference  in  Miike  is  about 
15  per  cent,  more  than  Welsh."  Generally  it  is  classed 
as  nearly  equal  to  the  best  Welsh  steam  coals. 

But  the  most  interesting  report  for  us  is,  perhaps,  that  of 
Mr.  Thos.  Weir,  of  Shangai,  where  he  minutely  describes 
its  manner  of  burning. 

The  fact  of  the  coal  containing  about  10  per  cent,  of 
bitumen,  will  now  be  borne  out  in  the  following  practical 
experiences  : — 

"  The  Miike  lump  coal  is  highly  bituminous,  having  a 
rather  dull,  rusty  appearance.  On  first  being  put  on  the 
fire  it  gives  off  great  volumes  of  black  smoke  (which  could 
be  burned  with  careful  management  and  suitable  arrange- 
ment of  furnace),  and  softens  almost  like  pitch,  but  soon 
hardens,  cokes,  and  burns  brightly,  giving  off  great  heat. 
When  once  the  men  know  how  to  use  it,  it  proves  one  of 
the  best  steam  coals  in  the  Shanghai  market,"  &c. 

1  have  now  only  to  supplement  this  information  by  the 
results  of  experiments,  in  which  I  have  been  throughout 
greatly  aided  by  two  of  our  students  of  chemical  technology 
in  University  College,  Messrs.  J.  C.  Chorley  and  E.  C.  C. 
Baly,  as  well  as  by  my  assistant,  Mr.  Hamilton. 


Per  Cent. 
H'91 

LO'87  =    S23Fe 

10*04 

12-38 

11-24  =  2S-S8S03     L 

Ir...n(Fi  0 

With  duo  corrections  this 
9*45  ash  equals  about  llj 
inorganic  matter  as  in  the 

_  coal.  And  the  error  on 
the  caruon  in  the  coal 
analysis  equals  just  1  per 

cent,  due  to  COo  expelled 
from  the  CaC03. 

The  ash  was  alkaline  ;  certainly  quicklime  was  present, 
liut  also  sulphides  (probably  CaS),  for  on  treatment  with 
hydrochloric  acid  H2S  was  evolved.  Here,  then,  was  a  case 
of  naturally  "  limed  coal,"  for  undoubtedly  a  considerable 
part  of  this  lime  existed  in  the  coal  as  carbonate.  It  may 
also  be  pointed  to  as  a  coal  ash  of  very  exceptional 
character,  and  as  indicating  that  the  coal  plants  and 
vegetation  forming  the  coal  must  have  been  deposited  not 
in  and  amongst  the  usual  clays  of  those  early  periods, 
forming  our  present  carboniferous  "fireclays,"  but  in  a 
mixture  consisting  of  a  chalky  clay  (see  Percy's  Fuel, 
278—279).  It  would  be  very  interesting  to  analyse  speci- 
mens of  the  fireclay  contiguous  to  the  deposits  of  this  Miike 
coal.  My  belief  is  that  it  will  not  be  true  fireclay  at  all,  but 
a  chalky  mixture  containing  some  silicate  of  alumina. 

Percy  has  shown  that  the  ashes  of  coal  closely  resemble 
in  chemical  composition  the  fireclays  contiguous  to  the 
seams,  for  no  doubt  those  ashes  represent  the  original 
clays  with  which  the  fossil  vegetation  had  become  mixed. 
These  coal  ashes  thus  consist  chiefly  of  silicate  of 
alumina.  But  this  high  percentage  of  lime  may  also 
indicate — and  probably  does— a  formerly  existing  condition 
of  soil  in  which  the  fossil  plants  grew,  and  if  so,  seeing  that 
the  character  of  vegetation  is  so  much  dependent  on  that 
of  the  soil  in  which  it  grows,  the  presumably  special  chalky 
condition  of  this  soil  may  account  for  the  luxuriant  develop- 
ment of  trees  and  shrubs,  specially  of  the  coniferous  or 
other  kinds,  bearing  spores  and  sporangia  particularly  rich  in 
resins,  which  resins,  being,  like  those  of  the  more  recent  peat, 
more  stable  than  the  organised  portions  of  the  fossilising 
remains,  have  accumulated  somewhat,-and  have  remained 
evenly  disseminated  through  the  finally  resulting  coal, 
though  undergoing  in  situ  as  it  were,  certain  changes 
during  the  developments  of  subterranean  heat  in  the 
process  of  fossilisation  ("  mouldering").  Thus,  I  take  it, 
the  very  composition  of  the  ash,  and  its  special  character, 
points  to  a  special  character  of  the  original  vegetation,  and 
makes  it  a  matter,  so  to  say,  of  less  surprise  that  a  coal  of 
special  characteristics  has  resulted. 

It  is  of  course  not  improbable  that  this  Miike  coal  is 
really  a  lignite  of  advanced  type,  and  this  would  seem 
the  more  probable  from  the  cretaceous,  and  so  tertiary 
character,  indicated  by  the  ash.  Percy  (Fuel,  317) 
mentions  lignites  from  Auckland,  New  Zealand,  and 
Tasmania  containing  resin  diffused  through  it  unevenly, 
in  lumps  in  some  cases  which  could  be  picked  out.  A 
portion  dissolved  in  benzene.  After  drving  between  110" 
and  120°  it  contained  C  =  81  •  6  and  H  =  1 1  •  06  (see  p.  975). 
But  no  one  can  detect  resin  in  this  way  in  the  Miike  coal. 
It  has  not  even  a  resiuoid  or  pitchy  appearance.  It  might 
provisionally  be  termed  a  lignitoid  coal,  but  further  one 
would  scarcely  be  justified  in  going.  The  amount  of  gypsum 
found  in  the  Miike  coal  was  only  0-2  per  cent.  The 
amount  of  coke  left  on  ignition  in  a  closed  space  = 
60 '6  per  cent. 
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Two  analyses  of  the  coal  gave  the  following  figures:— 


— 

I. 

II. 
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As  I  can  easily  show  you,  a  splinter  of  the  Miike  coal 
readily  ignites  al  the  flame  of  a  lamp  and  burns  like  a  bit 
of  cannel.  This  led  me  to  have  a  trial  made  of  it  as  a 
gas  producing  coal,  and  remembering  that  there  is  at  the 
Salfi.nl  Gas  Works  (Manchester)  a  fine  working  model  of 
gas  plant.  I  applied  t>>  my  friend  Mr.  Francis  Jones,  who 
is  the  consulting  chemist  ol  the   Salford  Corporate 

),  and  la-  kindly  undertook  to  have  the  trial  made  for 
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I'.ii   since  it   might  be  fairly  urged  that,  t"  intitule  any 
valid  comparison,  some  well  known  cannels  ought  to  have 
ed  in  the  same  model  under  similar  conditions,  this 
i  by  .) i « — t  Mich  a  trial. 

Tho  two  following  Lancashire  oannels  and  gas- ds  were 

tried : — 
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Power. 

Coke. 

1 

■1             .         -            13.IIC.I 

dies. 

Lb. 
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Thus,  taking  into  account  the  yields  of  gas  and  also  the 

candle  power,  it  i».  I   think,  clear  that   the  Miike  coal  is 

folly  equal  t"  the  Lancashire  coals  above-mentioned  in  gas- 

producing  power.     Moreover,  the  percentage  yield  of  tar  is 

tionally  high,  and  the  tar  i-  decidedly  good. 

I  think  there  i-  little  doubt  the  10  per  cent,  of  bitumen 
must  considerably  contribute  to  the  gas-producing 
of  this  coal,  as  ii  dot  -  to  its  ft  i  icter.     It  will  also 

be   remarked   that    tl d  contains  bitumen    in   amount 

nearly  equal  to  tho  oals  are  carbonised 

in  gas-retorts,  vis.,  i"  p  i  cent.  Tin-  black  Brooke  it  tends 
to  give  "tT  when  freshly  thrown  en  a  boiler-fire  i-  also  thus 
explicable.     Hut  l  have  said  il  u  caking  eo 

'n  1 1  \  how  far  the  caking  powers 
were  modified  or  removed  by  prolonged  extraction  with 
ival  of  tin-  bitumen.  I  found  that  thus 
i  in:/  powers  were  diminished  decidedly,  Imi  not 
destroyed.  My  experiment  therefore  tends  to  an  agree- 
ment with  that  of  Biepmann,  an. I  to  Bhow  that  at  all  events 
tin-  caking  power  of  the  Mill  than  partly 

caused   bj  even  so  large  a  percental f  resinoids  as  9*S 

per  c 


Metallurgical  Coke  from  Miike  Coal. — An  experiment 
was  now  made  in  the  Simon-Carves  coke  ovens  of  the  Hear 
Park  Company,  Durham,  by  the  kindness  of  the  manager 
ami  Mr.  Schrollcr,  Mr.  Simon's  engineer  and  agent,  in  order 
to  ascertain  if  the  Miike  coal  is  capable  of  yielding  good 
metallurgical  coke  for  blast-furnace  use.  The  result  was  a 
good  yield  (60  per  cent.)  of  an  exceedingly  dense,  hard 
coke,  splendidly  adapted  for  resisting  the  crushing  of  the 
burden  in  the  blast  furnace.  It  contains,  as  just  deter- 
mined by  Mr.  ,1.  C.  Chorley,  combustible  matter  =  83-88, 
ash  15*80,  and  moisture  0-32  per  cent.  The  sulphur 
amounted  to  0-57  per  cent,  as  t  aS(  >4  and  2 -.VI  per  cent,  as 
i  i>  principally,  a  little  only  consisting  of  1'eS.  There  is 
thus,  other  thiiiL'-  being  equal,  a  tine  prospect  for  the 
development  of  the  iron  industry  of  Japan,  especially  as 
the  coke  used  in  Japan  is  at  present  got  from  Durham  at 
necessarily  great  expense.  In  using  the  improved  close 
coke  ovens  also,  sulphate  of  ammonia  will  be  placed  at  the 
disposal  of  agriculture,  and  the  creosote  oils  from  tar  also 
obtained  would  be  of  enormous  value  in  protecting  wooden 
piles  in  harbour  work,  railway  sleepers,  &c.,  the  former  being 
at  present  ruined  in  an  incredibly  short  time  by  the  sea-worms. 

The  final  question  of  interest  is  of  course  that  of  the 
composition  or  this  bitumen  so  richly  present  in  the  Miike 
coal.  By  long  extraction  a  quantity  of  the  bitumen  was 
obtained,  and  the  benzene  driven  oil  from  it.  A  semi-fluid, 
tar-like  ma--  wss  obtained,  smelling  like  crude  petroleum. 
47  gnus,  of  the  bitumen  were  taken,  and  distilled  in  a  small 
retort.     This  means  in  percentages:  — 
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the  retort  =  48-'.i  percent. 

The  lir-t  fraction  boiling  between  175    and  800    C.  was  a 
clear  naphtha,  smelling  just  like  petroleum  naphtha, 
can  perceive  in  the  specimen   here.     The  portion  boiling 

between  250°  and  :il»i  was  extracted  with  caustic  -'"la 
for  phenols,  and  the  solution  was  treated  with  sulphuric 
aeid,  when  certainly   a    phenol    of   higher    molecular  weight 

was  liberated,  smelling  like  pseudocumenol,  as  you  may 
compare  here.     It  soon  turned  dark-coloured  on  exposure 

to  the  light.  The  residual  naphtha  was  now  treated  with 
a  -mall  quantity  ol  sulphuric  aeid,  and  after  separation 
with  exi  idoui  in  the  least  indicative  of 

ii   the  ]i_\  ridine  or  quinoline  -ties  ol 
was  manifested.     The  oil  thus  refined  by  the  action  of  soda 
and  aeid  was   redistilled  ,   it   i  most  of  it,  below 

2so  t '.,  and  possessed  most  unmistakedly  the  odour  of 
petroleum  lamp  oil.  A  small  portion  of  it,  however,  gave, 
with  evolution  of  red  fume-,  a  heavy  oily  nitro-prodnet  with 
nitric  aei.l,  smelling  like  nitrotoluene  or  nitroxylene.    This 

indicates   tie-   present i    -nine   aromatic    hydrocarbons. 

Treated  with  a  drop  of  bromine,  the  bromine  was  at  once 

absorbed,  and    the  liquid  became  colourless,   but 

small   further  addition  then  caused,  especially  in  diffused 

<la\  light,  the  evolution  of  hydrobroinic  aeid. 

The  most   remarkable  fraction  is  perhaps  that  distilling 
just  al"-  j    ,  for  on  cooling,  paraffin  scale  crystallises 

out  abundantly.      The  21-3  per  cent,  distilling  over  300°  C. 
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is  thus  an  oil  very  rich  in  solid  paraffin,  and  the  oil  drained 
off  is  quite  analogous  to  the  lubricating  oils  obtained  from 
American  petroleum,  as  the  specimens  I  have  here  will 
show  you.  One  of  the  most  singular  features  of  this 
bitumen  is,  then,  that  appearing  in  the  fact  that  it  contains 
3  -2  per  cent,  of  a  naphtha,  boiling  so  low  as  175°  to  200°  C, 
and  that  such  a  naphtha  is  therefore  disseminated  through 
the  Miike  coal  as  a  natural  product.  Of  course,  a  coal 
containing  so  much  of  such  a  bitumen  may  well  smoke 
copiously  when  thrown  on  a  red-hot  fire. 

Now,  at  first  my  idea  was  that  (his  bitumen  was  the 
result  of  subterranean  heat  on  a  rich  coal,  followed  by  a 
kind  of  slow  destructive  and  consecutive  distillation,  and 
absorption  in  the  substance  of  the  coal  of  the  distilled 
matter.  This  view  I  consider  untenable  in  view  of  the 
great  homogeneity  of  this  coal,  and  of  this  evenness  of 
character  we  have  given  testimony  already  (page  977,  col.  1). 
I  believe,  in  short,  this  bitumen  consists  of  the  altered  or 
bituminised  resins,  &c,  of  the  spores,  fruits,  &c,  of  a 
former  rich  and  afterwards  fossilised  vegetation,  a  further 
stage  of  what  Dr.  Angus  Smith  found  in  the  ease  of  the 
peat  waxes  and  oil,  as  Dr.  Percy  analogously  found  in 
advanced  lignites,  and  as  is  believed  bj  Prof.  W,  Boyd 
Dawkins  to  be  the  case  with  ordinary  bituminous  coal.  I 
shall  be  possibly  asked,  "  Has  this  case  of  so  rich  a 
content  of  a  petroleum-like  substance  ready  formed  in  a 
coal  any  bearing  on  the  question  of  the  formation  of  petro- 
leum ?"  I  reply  :  "  Here  are  both  coal  and  bitumen,  with 
the  constituents  of  the  latter ;  you  can  yourselves  see  and 
compare."  Practically,  it  is  a  crude  petroleum  ;  and  if  I 
propound  the  theory  that  this  is  one  undoubted  way  in 
which  our  petroleum  is  derived,  I  have  at  least  direct  experi- 
mental results  to  show  for  the  statement.  Put  I  shall  he 
slow  to  assert  that  this  is  the  only  and  true  source  of 
petroleum.  Other  theories,  such  as  Mendeleef's  theory  of 
igneous  origin,  or  Zaloziecki's  theory  of  formation  from 
animal  remains  (this  Journal,  1891,  753),  though  un- 
accompanied by  any  direct  experimental  evidence,  may 
nevertheless  possibly  rank  among  contributary  processes  of 
petroleum  formation.  Nevertheless,  in  Zaloziecki's,  Engler's, 
and  similar  theories,  taken  as  the  only  true  methods  of 
explanation,  I  find  this  difficulty :  Animal  remains  are 
nitrogenous,  and,  looking  at  the  great  stability  of  nitrogen 
deco'mposition  products,  tending  to  the  formation  of  tars, 
&c.,  were  this  theory  sound,  I  should  expect  to  find  more 
of  the  stable  nitrogenous  bases  and  other  bodies  in  petro- 
leum than  can  be  found  therein.  Contrast.  ./..  coal-tar 
and  wood-tar  (a  high  and  a  low-temperature  tar),  and 
bone-tar,  the  hitter  most  highly  nitrogenous,  abounding  in 
the  stable  pyrroline,  pyridine,  and  quinoline  with  still  more 
complex  bases.  Then  imagine  a  petroleum  derived  from 
vegetable  and  one  elsewhere  from  animal  remains ;  should 
we  not  expect  analogous  differences  in  respect  of  nitrogen 
content?  But,  do  we  find  them  ?  It  is  true  we  have  the 
known  differences  of  American  and  Russian  petroleums, 
but  these  are  chiefly  hydrocarbon  differences,  ami  lack  of 
solid  paraffins  in  the  latter  with  abundance  in  the  former. 
I  do  not  know  of  any  differences  of  absence  or  scarcity 
of  nitrogen  in  one  petroleum  and  abundance  in  another.  I 
would  rather  conclude,  therefore,  that  no  one  organic  source 
of  petroleum  can  be  dogmatically  fixed  upon,  but  that 
probably  both  vegetable  and  animal  remains  contribute,  the 
former  greatly  out-weighing  the  latter  and  diluting  their 
effect.  Quite  probably  Mendeleef's  theory  also  points  to 
a  contributary  source. 

But  let  me,  in  conclusion,  take  it  that  the  Miike  deposit 
is  uniform  throughout,  as  so  far  found  to  be,  and  that  the 
estimated  amount  of  coal  there,  is  given  approximately 
correctly  as  85,444,000  tons  (page  976,  col.  2),  and  taking 
the  bitumen  as  10  per  cent,  (soluble  in  benzene  ;  of  course 
there  may  be  some  little  remainder  insoluble  in  benzene) 
we  have  disseminated  through  this  coal  no  mean  quantity 
of  a  substance  we  should  certainly  call  petroleum  were  it 
found  similarly  disseminated  through  sandstone,  viz.,  no  less 
than  8,544,400  tons,  containing  at  21  per  cent,  of  thick 
paraffin  oil,  with  5  per  cent,  of  solid  paraffin  wax  (the 
proportions  I  estimate)  427,200  tons  of  solid  paraffin  wax. 

I  now  propose  to  extract  a  large  quantity  of  this  interesting 
coal,  with  the  object  of  getting  about  a  pound  or  more  of 


bitumen,  which  I  will  submit  to  a  closer  investigation.  I 
shall  also  try  by  submitting  the  coal  to  heat  in  a  retort 
not  exceeding  350°  C,  to  see  if  [  cannot  distil  off  the 
bitumen  in  fractions,  and  still  leave  a  fairly  good  coal. 
The  character  of  such  residual  coal  will  also  be  a  subject 
of  inquiry.  If  I  succeed  in  driving  out  my  petroleum 
thus  and  collecting  it  by  condensation,  still  leaving  a 
eoal  behind,  why  should  not  the  Pennsylvanian  petroleum, 
at  all  events  to  a  great  extent,  have  been  thus  similarly 
derived  from  the  vast  contiguous  beds  of  coal  there,  now 
anthracite,  but  once  probably  bituminous  like  the  Miike 
eoal,  for  as  such  deposits  differ  as  to  circumstances,  so,  we 
must  remember,  may  the  circumstances,  degrees,  and  modes 
of  application  of  subterranean  heat  differ.  We  may  have 
the  slow  mouldering  heats  of  decomposition  and  we  may 
have  the  subterranean  heat  of  igneous  origin,  and  each 
varying  in  degree  and  character,  accompanied  or  unaccom- 
panied by  the  action  of  steam. 

The  question  may  be  thus  regarded: — In  Pennsylvania  we 
have  anthracite  and  petroleum  lying  side  by  side,  in  Japan 
we  have  the  eoal  with  the  petroleum  in  it.  Is  it,  I  ask,  an 
unlikely  theory  that  the  Pennsylvanian  petroleum  was 
once  embosomed  in  the  Pennsylvanian  eoal  now  anthracite  ? 
If  not,  does  not  the  present  condition  of  the  Miike  coal  of 
Japan  contribute  to  support  the  probaoility  of  this  theory  ? 
liven  if  a  mountain  range  now  intervene  between  the 
respective  Pennsylvanian  deposits  referred  to,  such  range 
might  have  been  upheaved  more  recently  than  the  formation 
of  those  deposits.  I  do  not  see  that  even  such  a 
circumstance  need  destroy  the  validity  of  the  theory 
propounded. 

Discussion. 

Mr.  Axfred  E.  Fletchee  said  that  it  was  most 
interesting  to  watch  the  advances  in  our  modes  of  treating 
eoal  with  a  view  to  utilising  as  far  as  possible  the  numerous 
substances  contained  in  it.  Coal  was  originally  looked 
upon  simply  as  something  to  be  burnt,  later  as  something  to 
lie  distilled  so  as  to  produce  gas  and  coke,  and  then  lastly 
the  tar  witli  its  allied  products  and  the  ammonia  were 
collected.  The  development  of  this  industry  had  been  very 
great.  There  were  many  works  now  where  the  coal  was 
treated  simply  for  its  coke,  pitch,  and  liquid  products.  It 
might  interest  many  who  had  not  closely  followed  the  gradual 
changes  to  know  that  in  many  manufactures  that  which  was 
formerly  a  by-product,  is  now  really  the  main  product. 
This  was  the  case  in  works  for  the  distillation  of  coal,  in 
certain  alkali  works,  and  in  some  iron  smelting  works.  In 
one  of  these  latter  as  much  as  70,000/.  of  capital  was  involved 
in  the  mere  condensation  of  the  tar,  its  collection  and  distilla- 
tion, and  in  dealing  with  the  ammoniacal  salts.  On  visiting 
an  iron  works  recently  he  had  remarked  on  the  extreme 
complexity  and  extent  of  the  tar  department,  and  was  told 
that  a  great  deal  more  capital  was  involved  in  that  branch 
and  more  profit  made  from  the  so-called  by-products,  than 
from  the  iron  for  the  production  of  which  the  work  was 
originally  started.  A  similar  progress  was  going  on  in  con- 
nection with  other  industries,  and  as  our  knowledge  increased 
the  term  by-  or  waste-product  would  become  less  common. 

Mr.  V.  II.  Perry  Custe  said  that  the  author,  in  referring 
to  the  resinous  constituents  found  in  Lancashire  coal,  had 
spoken  of  them  as  being  derived  from  moss.  He  (Mr. 
Coste)  supposed  from  that  that  Mr.  Smith  was  referring  to 
the  bog  moss  (Sphagnum*),  which  was  wrell  known  to  con- 
tribute largely  to  the  formation  of  peat — the  first  stage ; 
but  in  a  later  sentence  he  had  spoken  of  the  so-called  club 
moss,  which  was  really  a  Lyeopodium.  He  would  like  to 
ask  which  the  author  considered  to  contain  the  resin.  Next, 
he  had  suggested  that  the  bitumen  in  the  Japanese  coal  was 
derived  from  coniferous  plants.  If  so,  he  would  like  to 
know  whether  any  of  the  remains  of  such  plants  had  been 
examined,  and  if  so,  whether  there  was  extant  any  report 
by  botanical  experts  on  their  character.  He  would  also  like 
to  ask  the  author  whether  he  could  tell  them  in  what  stratum 
this  Japanese  coal  occurred.  Although  most  of  the  English 
coal  was  found  in  the  "carboniferous"  strata,  it  was  of 
course  well  known  that  coal  occurred  in  various  strata ;  and 
assuming  that  the  various  European  strata  has  been  traced 
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right  aero--  lo  Japan,  In'  would  greatly  like  t..  know  with 

which  a  T;it urn   in  Japai 

correspond.     Winn  tin-  authoi   stated  thai  he  had  I 

12  per  cent.  of  lime  in  tin-  ash,  ii  occurred  to  him  that  that 

fact   suggested   a  origin  for   tlii-  coal,  ami  lie 

gathered  that  the  same  idea  had   struck  Mr.  Smith.     It  was 

I  that   oui  ''"   peal 

i  been  pointed  out 

although  ti  '   tin'  greater 

other   methods    of 
formation  as  well  son  to  believe  that 

a    ma"    of    forest 

lown  a  mountaii  sunk  in 

-:t- ;  and  the  large 

i   by  the  author  in  this 

ibility  of  a  similar  marii  e 

irprised  to  find  that  the  author 

mental  e\  idi  port  the 

thi  orv  of  the  animal  origin  of  petroleum,  sine-  he  i  Mi 

t .  <1   having   seen   an   accoui 

troleum  was  formi 
animal  a   very   high    temperature    and    great 

ire.     (This  Journal,  1890,  1119.) 

Mr.  I!i  steam  Hi  that  he  could  confirm  the  last 

-■ark-.    1!.-  also  bad  Been  the  a unt  ol 

.  rl  out  on  fish  oil,  there  being 
loubl  that  certain  paraffins  wi  d  therefrom  by 

distillation  under  suitable  cooditii 

Mr.  I>    \  Situkhi.anii a-:..  d  if  thi  ilphur 

bad  been  determined  in  thi  led  in  the  experit 

■  •    Durl  im,  as  this  would   have  a  most   im]  earing 

in  its  application  For  certain  metallurgical  purposes.  He 
thought  that  it  would  be  useful  if  the  author  could  till  them 
tin-  melting  point  of  the  paraffin  obtained. 

Mr.  Tmovah  Chrirti  supported  the  author  in  the  view 

that  tin-  rcsii s  bodies  in  Japan  obably  due 

to  in..-        II  lit    with  him    samples   of   | 

i  '.\  treated  with  peal  and  moss,  ami   it  would  he  Been 
on  re  ■  sed  bj  the 

•ii  of  tin-  '  incd  in  tin-  moss  ami  prat.     II. ■ 

would  al-o  point  out  that  thesi  bodies  rendered 

tin-  paper   practically  waterproof,  ami  then  pecially 

applicable  for  use  in  the  -alt  industry. 

Mr.  I  a:  %  i  - 1  1     II in  wished  for  further  information  in 

the  piop.  rties  of  the  higher  boiling  point  frai 
From  ih.'  bitumen.     It  was  well  understood  that  by 
the   distillation   ..."    coal-tar  oil-,   certain   heavy  < .il-  were 
ami    by    the    distillation    of    .  .  oleum 

naphtha  I.      II, ■  WOUld  ho 

I  ■  -  of  the  tat  petroleum 

md  ai ig  tin-  higher  distillnt. 

the  oil  n.  [avii      Found  a  phenolic 

bodj  in  tl»'  distillate  of  thi-  bit  t  not  n  itural  to 

suppose   that   thr   ■  i  would  be  more  likely   to 

F  the  vaseline  bodies  f 

Mr  \\  i  that  he  quite  coincided 

with  Mi    i  irks,  and  would  remind  him  of  an 

anal  ol    the  late 

inction    with    nnn-.h    (Mr, 
i  roducl   h.  came  a  mosl  valuable 
article  of  commerce.    II.  referred  to  the  .-a-.-  of  hydrochloric 
I.      II.'    dol  ■.   with    hit., 

i  lii  ii  all  boats  pl< 

i.  ot  thr  dilute  liydro- 
il,     In  rcplj  to  Mi    I'erry  O 
■  'I  .-  prohahli  ori  a,  ol  ■  b<  r  thought 

.         

ii  lloyd  Duwkins. 

lual  work   ami  evidences  of  such 

.1    Boyd    Dan  kins,  be 

him 

plan  thai  such  ntity  of  bitumen 


was  present  analogous  in  character  to  that  derived  From 
lignite,  peat,  and  peat-mosses,  &c,  and  bearing  in  mind 
the  special  character  of  the  soil  traced  through  the  character 
of  the  ash  of  this  eoal.  ii  appeared  to  him  to  be  extremely 
probable  that  the  trees  and  plants  from  whi  ih  the  eoal  was 
derived  might  have  been  those  of  similarly  special  character, 
and  indeed  Buch  as  were  very  rich  in  wood  and  fruits 
■  in-.  There  was  no  doubt  those  natural 
ble,  and  that  the  vegetable  matter  was 
unstable,  the  bitumen  was  the  altered  residuum 

of  these    resinous    matters    fi  ist   part,  a-    he    took 

it.     lie  had  just  been  informed  by  Mr.  Christy,  however, 
that  a  variety   of  turpentine  had   recently   been   obtained 

fr petroleum  or   petroleum   residues.     If  so,  this   was 

additional  and  rather  Btrong  evidence  of  certain  petro- 
r.  -in-  of  vegetable  origin.  He 
would  himself  like  to  know  more  of  the  geological  strata 
in  whi.h  the  Miik.-  coal  was  deposited.  Be  might  remark, 
however,  that  certainrj  one  shaft  had  heen  sunk  430  ft. 
l»r.  Percy  had  found  it  difficult  to  draw  the  line  between 
lignites  and  true  coal-,  as  they  shaded  into  one  another 
almost  imperceptibly,  and  both  geologically  as  well  as 
in  chemical   and  physical    character.      There    could    he    no 

,   however,   that   the    presence  of   so    large   a    pro. 
portion   of  chalk    pointed    to    a    cretaceous   stratum.      With 

l    to    the  question   of    the   origin    of    the    eoal.    ho 
had  tried  to  avoid   dogmatising  as    to  a   special    thi 
either   for   that    or    for  the   formation   of    petroleum.       He 
thought  the  delta   theory  of  the  formation  of  coal  was  a 
good  one.  hut  ai  the  -aim-  time  he  was  equally  prepared  to 

admit   that   a  great    deal    might    al-o  he   formed    by   direct 
growth    and    deposition,      II.     al-o    thought 
that  the  formation  of  petroleum  was  equally  ascribabli 

A-  to  the  animal  theory,  he  did  not  think 
that  that  or  the  li-h  oil  experiment-  referred  to  by  Mr. 
Tern  Coste  and  Mr.  I'lloiint  proved  much,  because  oils  or 
i.nn  -  obtained  by  igneous  di  structii .  decomposi- 

tion went    through   so    many  phase-,    and    differed   so  much 

and  so  widely  according  to  the  heights  of  temperature  to 
which  they  were  subjected  during  such  destructive  docoin- 

positii  [illation,   and    he    would    ask    what   were    the 

temperature-conditions  under  which  petroleum  was  forme. 1 
in  the  earth  ':  It  seemed  to  him  that  Flight's  theory,  as  an 
exclusive  one,  was  more  convenient  than  convincing,  for 
nitrogenous  matter  under  conditions  ami  at  temperatures  at 
which  it  could  yield  Buch  hydrocarbon  ami  other  constituents 
a-  were  Found  in  petroleum  would  not  so  almost  completely 
dissipate  it-  nitrogen  a-  ammonia,  bul  would  certainlj  j  1.1,1 
Btable  organic  has.-  as  well,  lie  adhered  strongly  to  the 
\ie«  that  no  one  source  of  p.  troleum  could  be  fixed  upon, 
hut  that  organic  matters  ..t  various  kind-,  both  animal  and 
vegetable,  contributed,  ami  the  latter  largely  over-balanced 
oer.  lie  had  no'  a-  v.t  ii.tei.iiin.il  the  amount  of 
sulphur  in  the  specimen  of  metallurgical  coke  that  was 
made,  hut  he  would  gel  it  done  in  time  tor  it-  publication  in 
the  Journal  V.s  to  the  bodies  analogous  to  mineral  lubri- 
cating oil-,  and  of  higher  boiling  points  in  the  bitumen,  if 
Mr.  lloop.r  would  afterwards  inspect  the  samples  before 
the  meeting, he  «  hat  there  were  specimens  of 

high-boiling  oils  as  well  as  lighter  naphtha  quite  similar  to 
the-,    of  petroleum.     There  was  an   excellent   lubricating 
oil  he  had  prepared  From  the  bitumen,  whose  odour  and 
him.  d  those  of  petroleum  products,  and  whose 

-peeilic    gravity    Was    low.       lie    al-o    showed    a    -pel 

lailin    wax    From   the   -aim     source,   all    naturally 
contained  in  the  bitumen,  and  so  in  the  coal  itself. 
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THE  HALT  INDUSTRY  OF  INDIA. 

r.V    MIKKAY    THOMSON,    K.D.,    F.H.S.E.,    FEL.    U.C. 

Late  Chemical  Examiner  to  the  Government  of  the 
North-West  Provinces  of  India. 

The   sources  from  which  salt  is  obtained  in  India  are  four. 

I.  Hy   importation   from   England  chiefly    from   Cheshire. 

II.  By  evaporation  of  sea-water.  III.  By  evaporation  of 
water  from  salt  lakes,  brine  pits,  and  springs.  IV.  Rock 
salt  from  quarries  and  mines  in  the  Western  Punjab. 
From  whatever  of  these  sources  it  is  obtained,  it  is  mad^  to 
bay  duty  and  it  yields  a  very  considerable  part  of  the  total 
revenue  of  the  Government  of  India,  as  no  less  a  sum  than 
nearly  seven  millions  of  pounds  arc  derived  from  the  salt 
duly  every  year. 

In  considering  the   salt   industry,   it  is   unnecessary    to 
mention  any  fuither  the  salt  imported  from  England. 

II.  The  extraction  of  salt  from  sea- water  is  stdl  carried 
on  both  on  the  east  and  the  west  coasts  of  India.  The 
methods  pursued  are  very  primitive,  but  they  are  not 
altogether  devoid  of  either  knowledge  or  skill.  The  manu- 
facture as  pursued  at  two  places  may  be  selected  as 
examples  of  all  the  others  on  the  coast.  These  are  at 
Balasore  and  l'uri.  These  places  are  both  on  the  east 
coast  a  little  southward  of  where  the  river  Hooghli  falls 
into  the  Bay  of  Bengal.  At  lialasore  artificial  heat  is 
employed  to  get  rid  of  the  water,  while  at  Puri  the  heat  of 
the  sun  onlv  is  used.  In  both  cases  the  native  salt-makers 
begin  with  as  concentrated  sea  water  as  they  are  able 
to  procure.  At  Balasore  mounds  of  earth  are  constructed, 
and  the  top  of  each  mound  is  hollowed  out  into  the  form  of 
a  basin.  This  basin  is  filled  with  earth,  impregnated  with 
salt  obtained  from  the  land  round  about  which  has  been 
under  the  sea  during  high  tides.  When  the  basin  is  filled 
with  earth  sea-water  is  poured  over  it  and  allowed  slowly 
to  percolate,  and  to  find  its  way  through  an  opening 
provided  with  a  rough  bamboo  pipe  into  a  reservoir.  The  j 
contents  of  this  reservoir  are  then  transferred  to  unglazed  \ 
clay  pots  holding  about  two  quarts  each.  These  are  fitted 
into  a  bed  made  of  adhesive  clay,  and  underneath  this  bed 
a  lire  is  kindled,  the  fuel  used  being  dry  grass  obtained 
from  the  neighbourhood.  The  boiling  process  is  carried 
out  for  about  six  hours,  when  after  cooling  the  salt  crystals 
are  ladled  out,  and  then  allowed  to  drain  and  dry.  The 
cost  of  the  manufacture  by  this  process  is  very  nearly  2s.  a 
hundredweight.  To  this  has  to  be  added  about  4s.  for  the 
Government  duty,  so  that  the  salt  can  be  sold  for  6s.  per 
ewt. 

At  Puri  the  manufacture  cau  only  be  pursued  during 
the  dry  warm  weather  from  January  to  June.  Large 
shallow  pits  are  made  about  two-thirds  of  an  acre  in 
extent.  These  are  filled  by  balimj  in  sea-water  during  the 
hours  of  high  tide.  Other  smaller  pits  are  also  provided, 
and  these  are  divided  by  low  mud  walls.  The  heat  of  the 
sun  slowby  concentrates  the  sea -water  in  the  larger  pits,  and 
then  stronger  water  is  run  into  the  smaller  excavations  to 
the  extent  of  one  inch  deep.  In  from  four  to  nine  days 
this  amount  of  water  has  nearly  dried  up,  when  men 
enter  the  pans  and  tread  the  bottom.  This  process  is 
repeated  several  times — that  is,  a  small  depth  of  water  is 
let  in,  allowed  to  dry  up,  and  then  trodden.  At  the  end  of 
about  25  days  a  layer  of  salt  fit  to  remove  is  found  in  the 
shallow  pans.  It  should  be  understood  that  the  whole  of 
the  water  is  not  allowed  to  dry  up  ;  a  mother-water  is  left 
in  which  the  bitter  magnesian  salts  are  held  in  solution  and 
thus  separated  from  the  sodium  chloride. 

III.— 1.  From  Salt  Lakes  and  Brine  Pits.—  The  salt  tract 
of  India  includes  a  large  part  of  Bajputana,  extending  from 
the  River  Jumna  between  Delhi  and  Agra,  westward  and 
south-westward  to  the  Gulf  of  Cuteh.  There  are  many 
salt-producing  centres  in  this  area,  but  the  chief  are  those 
of  the  salt  lakes  at  Sambhar  and  Didwana.  The  largest 
of  these  is  Sambhar,  a  lake,  when  at  its  fullest,  20  miles 
long  and  5  broad,  but  very  shallow,  mostly  not  more  than 
'•!  ft.  It  is  a  lake  only  in  the  rainy  season  ;  after  the  rains  it 
is  a  hollow  which  receives  the  drainage  of  2,200  square  miles 


cf  land,  in  which  sand  ridges  are  numerous.  One  of  these, 
100  ft.  high,  protects  the  lake  from  being  filled  up  by  sand 
blown  by  the  prevailing  winds.  There  are  three  theories  put 
forward  to  account  for  the  salt  which  exists  in  the  soil 
all  over  this  tract  of  India.  1st.  That  beds  of  salt  exist 
deep  underneath,  and  that  these  may  be  a  link  between 
the  rocks  of  the  Viudhian  chain  in  Central  India  with 
the  beds  of  rock  salt  in  the  Punjab.  The  rocks  seen  in  the 
neighbourhood  are  schists  and  quartzites  much  disturbed, 
and  like  those  of  the  Aravalli  Mountains  not  far  off  on  the 
west.  A  thorough  geological  exploration  of  the  district  has 
not  yet  been  made.  2nd.  That  the  country  was  at  no 
distant  period  an  arm  of  the  sea,  which,  when  it  retired, 
left  the  salt-impregnated  soil.  3rd.  That  the  salt  is 
brought  in  solution  from  the  surrouudiug  country,  and 
the  water  evaporates,  and  there  being  no  outlet  to  the 
lake  the  salt  gradually  accumulates,  the  case  of  the 
Caspian  Sea  and  the  Dead  Sea  in  Palestine  being  similar. 
This  last  theory  has  of  late  obtained  great  favour. 

Sambhar  lake  is  partly  in  the  territory  of  the  Maha- 
rajah of  Jeypur  and  partly  in  that  of  Maharajah  of 
Jodhpur,  but  the  saltworks  on  it  were  ceded  to  the  British 
Government  in  consideration  of  annual  money  paj'ments 
made  to  the  respective  native  Governments. 

Salt  making  or  gathering  begins  in  the  month  of  March, 
and  is  carried  on  till  the  rainy  season  sets  in,  at  end  of 
June  or  in  July.  As  the  warm  weather  advances,  through 
April  and  May,  the  lake  dries  up  until  hardly  any  water  is 
left.  The  crusts  of  salt  begin  to  be  formed  when  the 
water  of  the  lake  acquires  a  specific  gravity  of  1  ■  08. 

The  salt  lies  as  a  thick  crust  over  the  mud,  from  which 
it  is  separated  by  small  intervals  so  that  the  salt  gatherers 
can  lift  off  the  salt  in  cakes.  The  salt  thus  gathered  has 
only  to  be  dried  to  render  it  fit  for  sale.  It  needs  no 
further  purification,  and  it  is  much  esteemed  by  the  people. 
There  is  a  good  deal  of  waste  in  the  gathering,  but  this 
waste  salt  is  purified  by  solution,  subsidence,  and  then 
evaporated  and  crystallised  in  small  excavated  pans. 

The  amount  of  salt  produced  at  Sambhar  is  from  100,000 
to  120,000  tons  in  a  year. 

III.— 2.  The  Brine  Pits  of  Gmyaon.—Thh  district  is 
the  most  easterly  part  of  the  salt  tract  already  described. 
Salt  has  been  obtained  from  these  pits  for  several  centuries 
by  a  process  similar  to  that  pursued  at  Sambhar.  Of  late 
the  making  of  salt  in  Gurgaon  has  declined  almost  to  total 
extinction.  The  chief  reason  for  this  is  the  occurrence  of 
magnesian  chloride  and  sulphate,  chiefly  the  latter,  which 
gives  the  salt  a  very  perceptibly  bitter  taste.  And  now  that 
the  railways  have  so  opened  up  the  country,  salt  from  other 
localities  such  as  Sambhar,  free  from  this  objection,  can  be 
obtained  in  all  the  market  towns  ;  so  that  the  Gurgaon  salt 
is  nearly  unsaleable.  Some  years  ago  the  Commissioner  of 
Salt  Revenue  referred  the  question  of  this  salt  to  me  as  a 
chemical  expert  to  see  if  I  could  devise  a  process  by  which 
the  Gurgaon  salt  could  be  purified  from  the  magnesic  salts. 
I  made  some  experiments  and  hit  on  a  process  which  was 
quite  successful,  but  in  practice  it  could  not  be  worked  out 
on  the  large  scale.  The  plan  was  to  treat  the  brine  with 
slaked  lime,  which,  in  the  course  of  an  hour  or  so,  by  the 
help  of  agitation,  converted  the  magnesic  chloride  and 
sulphate  into  the  corresponding  calcic  salts  and  magnesia 
itself.  These  latter,  along  with  the  excess  of  lime  used, 
were  allowed  to  subside  and  the  purified  brine  run  off.  It 
was  then  found  by  test  to  be  quite  free  from  magnesic 
compounds  and  yielded  a  salt  devoid  of  bitter  taste.  I 
fo'jnd  that  2  per  cent,  of  slaked  lime  was  enough  to  effect 
this  change.  (Although  this  2  per  cent,  of  slaked  lime  left 
a  large  amount  of  it  unaltered  and  unused,  yet  I  found  by 
experiment  that  less  would  not  do.  Trials  with  1*0  and 
1  ■  5  per  cent,  were  made,  but  in  these  the  magnesia 
compounds  were  got  rid  of  entirely.  Two  per  cent., 
therefore,  was  the  smallest  effectual  quantity  of  lime  that 
could  be  used.  In  these  results  it  seems  to  me  we  have  an 
instance  of  the  influence  of  mass  in  determining  the 
formation  of  compounds,  an  influence  which  was  long  ago 
investigated  by  Bertholet  and  by  Gladstone).  The  process 
fails  on  the  large  scale  because  the  difference  of  cost  of  the 
salt  that  had  to  be  purified  and  that  of  pure  salt  was  so 
small   that   the   cost   of  the  lime  exceeded  it.     A  further 
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difficulty  ni   the  accumulation   of  the  lime  emplo; 

for  it  could  be  found. 

IV.— In  the  North-western  pari  of  the  Punjab  tl 
r;ii)tr..  as,  the  B.  Bank  of  which  is  on  he  River 

Jhelum,  and  the  W.  end  ah  Indus.     Tins 

Khawa,  and 

A  Bmall  part   of  the 

Ig  to  the  W.  ride  of  the  Indus.   The  rocks  com- 

-     rian  system,  bo  thai  the 

salt  found  imbedded  with  them  is  the  oldest,  in  a  geological 

tin  the  world. 

Further  to   the    S.W.,  and   at   no  great  distanci 
Konat,  found,  but  these,  it 

it,  belong  to  ■  ''  rocks. 

<ali  he  '"'  ''""' 

immemorial.  I'  was  in  the  time  of  the  Emperor  Akhbar, 
1550  thai  a  tax  was  Brst  levied  on  the  salt  obtained  bi  re. 
All  through  the  I  ""  °f  thi   ' 

„.,!,  w;.  ir.ini  these  mountains.     It  is  estimated 

is  much  tall  here  as  will,  at  the  present  rate  of 
iption,  last   for  l<  The  area  yielding  the 

..,1,  j.  les,  and  the  thi,  km  - 

the  salt  by  making 

,  -,  and  they  worked  tl 

.   rude  way  that  tremendous  waste  of  salt  took  place, 

p  up  the  roofs  and  walls, 

rased  serious  loss  of  life,     since  the 

Punjab  passed  under  llriti-h  role  a  much  Letter 

item   has   been  pursued.     And  quite  recently 

at  the  Kheura  "r  Mayo  mines  a  wire  tramway  has  been 

I  hi-,   along    with    other    improvements,    has 

d   the  mines  quite  -atv.  and  the  working  much  in, .re 

profitable. 

dt  from  the  Salt  Range  i~  very  pure  and  occurs  in 
large  and  small  crj  Btals.  The  colour  i-  <.  arious  :  red.  bis  Ik, 
l  he  red  i-  thai  mosl  valued.  The  salt  i-  sent 
direct  into  the  market  from  the  mines;  and  to  facilitate  its 
export  a  branch  railway  has  been  made  to  connect  thi 
with  the  g  railways. 

■.-  amount  of  salt  taken  from  these  sources  i- 
ahout  10,000  tons  a  year. 

question  of  raising  revenue  byjmeai  on  Buch 

isary  Bubstance  as  salt  requires  a  short  mention.    The 

tax   i-  justified: — l-t.  Because  it   is  an  old? tax.     It  was 

extant  of    British    nil,-,  and  was    then, 

now,  submitted  t,,  without  complaint    2nd.  It  is  the 

only  tax.  of  an  Imperial    kind,  laid  on  the  people  of  the 

.  and  only  amounts  to  .'»/.  per  head  per  annum. 

,  i,  -land,  the  ta\  \  i.  1,K  between  6  and 
7  minions  of  pounds  each  ycai  icl  figure,  18t 

/. 

\  w,,r,l  nut]  hi  '  on   the   great  Salt  II. 

,    most  clumsy  and    00 

thai  was  ovi  i  devised  to  help  in  the 

This  hedge  was  rendered  neci    larj  because  the 

Dt,  as  ii  i-  now,  the  same  all  over  India,  but  varied   in 

1X1,11- 

onstructed.     At  one  time  it  extend, 
,,n  the  Indus,  to  the  Mai  i    in  the   pro- 

dies.    This  distance, 

if  drawn  on  the  m  mid  extend  from  Moscow 

impenetrable   hi 
thorni  bushes,  supplemented  by  masonry  walls 

mid  nil  iss  which  no  vehicle,  nor  even  a  bi 

burdi  d  detei  tion.     It  wac 

and    in,  li.   12,000    III    iiiiiii' 

iboui  1,700  beats,  and  these  had  to 
be  patrolled  night  and  day.      ' 

io  aii  intolet  "iili  the  traitie  of  the  country 

and  also  to  much  annoj  Io  individuals. 

Although  mam  miles  "t  this  hedge  -till  exist,  its  use  is  now 

abandoned,  as  the  tall  dutj  I  equalised  all  over 

India,  and  -  ll    keeping  il  up  e,a-e,|    to    he. 

The  dun  is  lis.  2  per  maund  (82    lb.).     It  was  temporarily 

ormal  duty  (  Fts.  2  foi 
i,  raj  m  ai iv  i  quel  t"  i-   per  ewt. 

ll  has  often   heeii    proposed    t"  remit  the  tax  on  tin-  -alt 
us,d  for  cattle,  it  being  thought  that,  although  it  might  be 


fair  to  tax  the  part  of  it  used  by  man,  yet  it  was  considered 
hard  that  the  keepers  of  cattle  should  have  to  pay  a  tax  on 
the  s;dt  used  by  their  beasts.  The  Government  of  India 
w.,ul,l  willingly  grant  this  remission  were  it  not  the  fact 
that  the  people,  especially  of  the  lower  elasses,  would  soon 
take  to  eating  cattle  salt.  Some  years  ago  this  question 
was  referred  io  all  the  chemical  examiners  in  India  with 
the  view  of  devising  a  way  by  which  this  salt  could  he  s,, 

that,  although  stiil  usable  for  cattle,  it  would  be 
untit  for  human  use.  The  problem,  although  it  looks 
simple,  has  hitherto  been  unsolved. 

The  difficulties  are:  1st.  The  salt  must  not  he  made  to 
taste  or  smell  too  repulsively,  for  if  that  is  not  attended  to 
ittle  will  nut  eat  it.  ll  is  allowed  that  cattle  are 
nearly  as  particular  as  men,  and  indeed  more  particular 
ihau  some  men,  as  to  taste  and  Bmell  iii  their  food. 
2nd.  The  adulterant,  if  I  may  so  call  it.  must  he  a  non- 
volatile and  incombustible  body,  for  if  it  can  he  got  rid  of 
by  lire,  then  cattle  salt  would  soon  !»■  subjected  '"  ■  good 
masting,  then  redissolved  and  crystallised,  and  so  fitted  for 
human  use.     Again,  inorganic  colouring  matters,  such  as 

permanganate,  potass   bichromate   can,  because  of 

their   poisonous  nature,  he  Used  only  in  small  quantity,  and 

i,  h  Bmall  quantities  it  is  easy  by  crystallising  and 
washing  to  separate  the  Bait  white  and  clean  enough  to  he 
used  by  any  human  being,  From  this  ii  will  be  Been  how 
difficult  a  question  it  is,  and  why  it  is  that  all  tin-  chemists 
in  India  have  failed  ill  finding  a  means  of  overcoming  the 
difficulty. 

— — ■»J3s»a»^ 


(IN    THE    ( ■nNsTlTI  TH  iN    id     ORGANIC    PHOTO- 
GRAPHIC  l»l  \  ELOPERS. 

BY    DR.   >!.    UTDBBSKN    (I'.kkiis). 

Is  the    Moniteur   de   In    Pkotographie  (16,   August  IS, 
Messrs.  Augnste  and  Louis  Lumiere  have  published 

an  article  of  interest  on  those  reducing  compounds  of  the 
aromatic     scries     which     may     be     used     as     photographic 

developers.  Now  the  results  published  in  this  article  differ 
in  various  respects  from  results  obtained  by  myself,  and 
therefore  il  Beemed  to  me  interesting  further  to  investigate 

tin    matter.      The  authors  state  that  they  have  made  it  their 

business  to  discover  relations  between  the  chemical  consti- 
tution and  the  developing  power  of  organic  compounds, 
and     this     gives     me    an     opportunity     to     compare     their 

•  s  with  my  own. 

Par.  I. — The  authors  mentioned  state  that  the  compounds 

of  the  aromatic   Beries  which  may  be  used  as  photographic 

developers  contain  at    least   two  hydraxyl-groups,  or  two 

roups,  or  oni  group  in  the 

leus. 

That  Buch  a  rule  exists  is  true;  hut  the  priority  of  its 

M  may  be  quite  another  matter,  and  1  may  point  to 

the    fact  that   my  own  paper  on   para-amido-phenol   as  a 

developer  fPhotograpbische  MittheUungen, Heft  s.  July  IS, 

contains  the  following  statement: — The  Eaculrj   of 

developing  the  latent  photographic  image  on  silver  bromide 

til  ins  commences  with  disubstitution  products    It  has  further 

been  ascertained  by  experiment   that  the  great  number  of 

substitution  products  of  the  amido-  and  of  the  hydroxyl- 

groups  must  be  specially  taken  into  account.      Moreover,  I 

have  Btated  that  if  tln~  1 irrect,  three  I 

may  I,,-  obtained  by  substituting  the  amido-group  (Nil.), 
or  the  hydroxyl-group  ('  HI)  for  two   hydrogen  atoms  of  the 

bensene  formula,  viz., 

I .   Diamidobi  ».-,  ns  f/'/i<  nylenediamine)  — 

i    II    J    NH- 

"     i     Nil 

■J.   Amido-oxyl  Imidophenol) — 

,     Ml, 
"'   I    (HI 
/i       ibenzene — 

«    II       "" 
"■     mi 
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r<ir.  II. — It  has  been  alleged,  secondly,  that  the  above 
is  correct  in  the  general  only  if  the  groups  are  held  in  the 
para-position.  As  regards  this  assumption,  it  is  a  known 
fact  that  the  meta-compounds  cannot  be  used  as  developers. 
Already  Eder  and  Toth  (compare  Eder,  Die  Photographie 
mit  Bromsilber-gelatin,  &c,  104)  have  shown  that 
resorcinol  cannot  be  used  as  a  developer.  On  the  other 
hand,  I  myself  have  stated  (Phot.  Mitth.  Heft  8,  1891) 
that  neither  ?n-arnido-phenol  nor  m-phenylenediamine  can 
be  used  as  developers.  But,  at  the  same  time,  and  contrary 
to  what  is  alleged,  I  found  that  besides  the  para-compounds, 
the  three  ortho-compounds  of  the  above  given  constitution 
are  likewise  developers.  (Brenzeatechin  (Catechol)  had 
already  been  recognised  by  Eder  and  Toth  as  a  developer.) 
In  addition  to  this,  I  have  to  state  that  I  have  used  pure 
o-amidopheuol  and. pare  o-phenylenediamine  in  my  experi- 
ments. To  the  best  of  my  knowledge  there  does  not  exist 
a  single  organic  compound  of  the  ortho-position  belonging 
to  Par.  I.  which  will  not  develop.  On  the  other  hand,  it 
seems  probable  that  the  developing  power  of  all  para- 
compounds  of  this  constitution  has  not  been  tested,  and 
therefore  Par.  II.  does  not  seem  sufficiently  substantiated, 
especially  if  we  consider  that  the  ortho-position  has  given 
us  excellent  developers  in  the  benzene,  and  more 
particularly  in  the  naphthaleue  series,  e.g.,  eikonogen,  of 
the  constitution — 


NH, 


OH 


soon 


OH 


OH 


I 


OH 


/\y 


OH 


exhibit  vigorous  developing  power. 

These  authors  state  that  the  developing  power  is  abso- 
lutely lost  as  soon  as  substitution  of  the  amido-  or  hydroxyl- 
groups  takes  place,  unless  at  least  two  of  such  groups 
remain  intact  in  the  molecule.  My  own  results  do  not 
agree  with  this  statement.  I  have  already  published  the 
fact  that  para-amido-phenetol — 

is  no  developer  (Phot.  Mitth.  July  15,  1891).  Moreover, 
previous  to  the  appearance  of  the  article  referred  to  at  the 
outset,  I  had  experimented  upon  dimethyl-para-phenylene- 
diamine — 


:ch A  lN  CH3 

Lnh3 


The  condition  necessary  for  a  substance  to  act  as  a  photo- 
graphic developer  must  evidently  not  be  looked  for  directly 
in  the  relative  position  of  the  developing  pairs  of  groups — 

OQ-C) 

to  each  other,  but  depends,  as  I  have  previously  shown 
repeatedly,  upon  whether  the  compound  forms  a  quinone- 
like  condensation  within  these  groups,  under  the  oxidising 
influence  of  the  halogen  silver  salts,  exposed  to  light. 

Then  it  is  alleged  that  these  rules  are  only  available  for 
molecules  consisting  of  several  benzene  nuclei,  or  of 
combinations  of  benzene  with  other  nuclei,  if  the  amido-  or 
hydroxyl-groups  are  bound  to  the  same  aromatic  nucleus. 
Now,  I  have  remarked  about  benzidine  (diamidodiphenyl) 
that  it  has  in  this  respect  the  same  properties  as  a  mono- 
derivative,  and  therefore  I  have  already  proved  that  this 
substance  is  no  developer.  As  regards  the  napththalene 
nucleus  the  rule  of  Messrs.  Lumiere  does  not  hold  good, 
since  compounds  like — 


These  experiments  have  been  repeated  and  carried  further, 
and  the  following  results  obtained : — 

1.  ZHmefhyl-para-phenylenediamine — 

CBH,  <      CH3     is  a  developer. 
INH- 


Dimethyl-para-amidophenol — 
jCH3' 


JNCH3 
OH 


is  a  developer. 


3.  Para-amido-phenetol — 


rxH2 
Loo.h5 


deveh 


oper. 


4.  Hydroquinone-mono-ethyl  ethei — 

("OH 
C6H4  <  is  no  developer. 

[OC2H5 

I  have  used  only  perfectly  pure  dimethyl-para-phenylene- 
diamine  and  dimethyl-para-amidophenol,  and  errors  which 
might  have.resulted  from  impurities  were  therefore  excluded  ; 
and  the  fact  that  both  these  compounds  are  developers  is 
entirely  in  accordance  with  their  relation  to  oxidising  agents 
(compare  Wurster,  Ber.  12,  526,1803).  The  two  other 
substances,  viz.,  para-amido-phenetol  and  hydro-quinone- 
mono  -  ethyl  -  ether,  show  a  much  greater  resistance  to 
oxidising  agents,  not  even  silver  nitrate  oxidising  them 
readily,  and  they  do  not  reduce  silver  bromide  either 
exposed  or  not  exposed  to  light. 

I  will  not  omit  to  give  the  details  belonging  hereto.  The 
dimethyl-para-phenylenediamine  used  by  me  had  been  pre- 
pared from  nitrosodimethylaniline  by  reduction,  and  showed 
the  correct  melting  and  boiling  point,  viz.  il  C'.and  257°  C. 
respectively.     A  solution  consisting  of  1  grm. — 


CH3 
CH3 
XH, 


100  grms.  of  water,  and  1  grm.  of  caustic  soda,  developed 
on  a  sensitometer  plate  in  three  minutes  19°  W.  with 
somewhat  flat  gradation. 

The  dimethyl-para-amidophenol  employed,  had  been 
prepared  by  diazotising  dimethyl-para-phenylenediamine, 
and  by  boiling  the  diazo-compound  until  no  more  nitrogen 
was  developed,  and  by  re-crystallising  from  benzene  it  was 
obtained  in  large  transparent  crystals,  which  melt  at  74°  C. 
A  solution  consisting  of  1  grm. — 


lo: 


CH3 
CH, 
OH 


100  grms.  of  water,  and  1  ■  5  grms.  of  caustic  soda  developed 
on  a  sensitometer  plate  in  three  minutes  19°  W.  with  good 
gradation.  Both  substances  are  less  active  developers  than 
e.g.  non-alkylised  para-amidophenol,  but  that  they  possess 
developing  properties  is  beyond  dispute,  and  in  face  of  this 
fact  the  statement  in  effect  to  the  contrary  which  has  been 
made  is  incorrect.  But  it  becomes  probable  that  the 
developing  power  of  a  compound  containing  only  one 
developing  pair  of  groups,  will  be  entirely  lost,  if  the 
hydrogen  of  a  hydro.ryl  group  present  in  the  molecule  is 
substituted. 

It  is  further  stated  by  the  authors  that  it  appears  that 
substitution  of  the  hydrogen  atoms  of  the  benzene  nucleus 
does  not  destroy  the  developing  power.  This  statement  is 
already  to  be  found  in  an  extended  form  («.)  in  an  article 
on  eikonogen  (Farbenindustrie,  1889,  184). 

The  nucleus  substitutions  of  a  compouud  which  deve- 
lops   the   latent  photographic    image    have,  as  a  rule,  no 


TIIE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


■■1,1891. 


the   developing    power,  but   they  often 
properties  of    the  substauce  in  Buch  ■ 
high  degree  thai    it-    practical   api  I  pendt    upon 

th.  in.    Amidonaphthol,  e.ij.,  of  the  constitution — 


/\ 


XII. 


nil 


i-  almost   insoluble  in  water,  whilst  the  sodium  salt  of  the 
■ulpbonic    aeid    of    'his    compound,    viz.,    eikonogeo,    is 
iluble  for  practical  put  i 

ire,    Messrs  have   found   that    the 

acids   of   developing   Bubstances   treated    with 

carbonates   of  alkalis   cat t   yield  their   full   developing 

power.    This  observation  I  can  confirm.     The  sulphonie 

,  •  ,g.,  para-amido- 
pbcnol-sulphonic  acid— 


r.\n 

[mm  HI 


-how  similar  properties.  Caustic  alkalis  must  be  applied, 
in  order  to  increase  the  reaction,  whilst,  e.g.t  the  corre- 
sponding developer  of  the  naphthalene  series,  eikonoc 

[Ml, 

I      M,-!OII 

IsOjOE 
i.  known  to  obtain  it-  full  developing  power  l>y  carbonates 

of   alkalis. 

Itut  tin  \  further  state  thai  the  above  rules  can  l»  a 

onli  tn  tin- aroma'  A-    far  a-  I  know,  mi    photo- 

graphic developers  have  hitherto  been  discovered  among 
the  corresponding  compounds  of  the  fatty  series. 

Vgain,  they  state  thai  phenylhydrazine  -the  developing 

of  which  wi  ntcd  oul  by  Prof.  Jacobscn    - 

-li'iulil   be    regarded   as   forming  an  exception.      'I  his   is 

but   I  may    point    oul  thai    a   certain    similarity 

'■\i-t-  I  itituli aid  that  of   the  diamines 

nf  benzene,  ii/.:  Paraphenglenediamine,  <  ,11,'  Ml  I,; 
Hijdratim  (diamine),  Ml  .Ml  |  Phenylhudrnzine, 
Ml      Ml    i     II   , 

diamine  and  phenylbydrazine  are  known 

lopers,     With  the  hydrazine  (diamine)  ol  Curtius  1 

experimi  nti  I  d  i  popt  rtics,  « itl  the  i<  null 

■  I-  really  ■  developer  if  used  with  caustic 

alkalis,  but  only  in  a  slight  degree;  and  it  is  tbcrel 

especially  a-  the  film,  similar  to 
lii  ttion  to  wrinkle. 
Hydrazine  compounds  have  the  two  aio-valencii 

-i  th,  msclves, whilst  in  para-phenylcne-diamine 
d  to  the  ben 

An  exact!)  similar  rclatii \i^t-  between  para  amido-phcnol 

an. I  bydrozylaminc,  i  ~u..-. — 


Para-amido  phenol     <    n 


lli/ili  ■ 


1 1  'iili  it  •  itt' 


and  htjihti.i ylamitti 


Ml 
oil 

Ml 

I 
Ml. 


if 

I  mi 


maj  b<  regarded  a-  developing   pairs  of 

ite.     The  third  developing  pair  of  groups, 
Ml.  described  in  the  handbi 
oxide  of  hydrogen,  i-  known  to  be  nndei 

•  nt.    i  in  tl th.  r  hand  it  belongs  to  the 


powerfully  oxidising  substances,   as  it   easily   gives  off  a 
portion  of  its  oxygen.     On  account  of  these  two  pi 
tlii-  sul  -   ..Teat   interest   to  photographers,  and  I 

am  at  present  engaged  in  testing  the  properties  of  hydrogen 
peroxide   for  developing  or  weakening    the   photographic 

image. 


Itbrrpool  £>ertion. 
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Jan. 

In 


A|ir, 


13th.— Mr.    A.  1      Fletcher.     "Modern    Legislation    in 

stniint  of  the  Kmission  ol  N 

.'I.       "  Till'     U  Mid     llnllls- 

il  \  alii.-  of  A lii i iii riiinii  ami  iK  alloys." 
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i 


Meeting  held  on  Wednesday,  December  2nd,  1S01. 


MU.    I.    NORMAN    TATK    IN   THK    ell  ills. 


FUEL  PURIFICATION. 


in    ii  esi  i    in  rKSO.v. 


Tin  subject  which  I  wish  this  evening  to  bring  before  the 
members  ol  ihis  Section  is  one  which  is  of  moment,  not 
only  to  chemical  manufacturers,  hut  to  all  large  consumers 
rj  one  who  uses  coal  is  well  aware 
thai  the  quality  thereof  is  a  matter  of  some  importance, 
few,  I  think,  fully  realise  the  difference  in  actual  value 
between  a  pure  and  an  impure  article.  Mosl  manufacturers 
believe  that  the  purification  of  Buch  a  large  volume  of 
■  would  inevitably  increase  its  cost  to  them,  and  it 
is  only  in  a  few  isolated  instances,  Buch  a-  the  mixin 
for  use  in  making  black  ash  or  crude  soda,  thai  they  deem 
it  worth  while  stipulating  for  a  low  ;  of  impurities. 

\i".  I  hope  to  be  able  to  put  before  you  the   actual  lost 
i  hi  the  use  of  Buch  fuel,  and  also  to  show-  thai  i<  is 
within  the  power  of  the  coal-owner  to  produce  a  compara* 

lively   pur.    article   at   possibly   a    less   t  than    I 

to  charge  for  the  coal  at  present  supplied,  or  at  an  in.   cased 
cosl  insignificant  compared  with  the  benefit  to  the  consumer. 

I   would   respectfully  urge  on  the  attention  of  th 
proprietors   thai    it    is   of  the  utmost    it  to   the 

manufacturing  industries  of  this  couutn  thai  they  should 
endeavour  to  turn   oul  the  best  article  at  as  low  n  pi 
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possible,  as  the  commercial  supremacy  of  this  country 
depends  to  a  great  extent  upon  cheap  fuel. 

Dr.  Redferu,  in  a  paper  hefore  the  British  Association, 
considers  that  "  under  the  term  coal,  those  substances  must 
he  comprised  which  consist  of  compressed  and  chemically 
altered  vegetable  matter,  associated  with  more  or  less  of 
earthy  substances,  and  capable  of  being  used  as  fuel,"  with 
which  definition  I  would  venture  to  agree  with  the  substitu- 
tion of  the  words  "  a  small  quantity  "  instead  of  "  more  or 
less."  That  the  quantity  of  earthy  matter  should  vary  it 
is  impossible  to  deny,  but  that  such  variation  should  extend 
to  the  amount  found  in  the  fuel  commonly  met  with,  is 
beyond  all  reasonable  expectation.  In  Chemical  Techno- 
logy, by  Professors  Miall,  Green,  Thorpe,  &e.,  the  mean 
composition  of  wood  is  given  as:  carbon,  49-6  percent.; 
hydrogen,  6'1  per  cent  ;  oxygen,  43  •!  per  cent.;  ash, 
1*2  percent.;  and  of  club  moss  as  :  carbon,  46' 8  per  cent. ; 
hydrogen,  6'2  percent.;  oxygen,  1 2  •  1  per  cent.:  ash,  49 
per  cent.  From  these  figures  it  is  evident  that  when  we 
find  a  coal  containing  up  to  15  and  20  per  cent  ash, 
some  portion  of  the  adjacent  layers  of  earthy  substances 
must  have  become  mixed  with  the  pure  coal  in  the  mining 
operation.  Muspratt  states  the  ash  of  lignite  averages 
5  per  cent.,  and  that  of  bituminous  coal  1  per  cent,  to  2  per 
cent.  How  few  samples  we  see  nowadays  up  to  this 
standard.  The  statement  in  Watts'  Dictionary,  that  "the 
ash  in  coal  varies  from  1  to  30  or  even  35  per  cent.,"  is 
much  nearer  the  mark,  at  any  rate  as  regards  that  used  in 
factories.  1  have  noticed,  and  my  observation  has  been 
corroborated  b}-  others,  that  since  the  great  collier}'  strike, 
now  nearly  two  years  ago,  the  percentage  of  ash  in  the  fuel 
supplied  to  manufacturers  in  this  district  has  increased 
very  considerably,  and  this  is  also  accompanied  by  a  rise  in 
the  price.  It  is  no  unusual  occurrence  to  receive  a  consign- 
ment containing  from  20  to  30  per  cent,  of  ash,  and  I  think 
I  am  not  putting  the  average  too  high  when  I  place  it  at 
14  per  cent. 

This  is  a  state  of  affairs  against  which  it  is  time  some 
action  should  be  taken,  and  the  recent  formation  of  several 
powerful  unions,  or  amalgamations,  of  fuel-consumers, 
renders  possible  the  carrying  out  of  a  combined  movement 
which  should  have  every  chance  of  success. 

It  is,  however,  useless  to  inform  a  seller  of  any  article 
that  his  produce  is  becoming  too  impure  fur  use,  and  must 
he  improved  or  you  will  cease  to  purchase  from  him,  unless 
you  know  that  such  improvement  is  possible,  or  that  you  can 
get  a  better  article  elsewhere  at  a  relatively  cheap  rate  :  and 
the  knowledge  of  your  inability  to  do  this  has  been  until 
recently  a  sufficient  obstacle  to  any  action,  liat  there  is 
now,  I  believe,  a  process  of  coal-washing  patented  in  this 
country,  and  available  to  all  colliery  owners,  under  the  name 
of  " The  Liihrig  Coal  Washer,"  which  enables  them  to  so 
purify  their  coal,  that  the  amount  of  ash  may  be  certainly 
and  uniformly  reduced  to  4  per  cent,  and  even  2  per 
cent.,  and  in  so  doing  brings  in  a  large  profit  to  the 
colliery. 

Apparatus  for  washing  coal,  as  it  is  termed,  is  no  new 
idea,  and  I  find  in  Ronalds  and  Richardson,  Chem.  Techno- 
logy, two  illustrated  descriptions  of  such  machines  used 
about  1855.  Others  have  been  constantly  brought  forward,  but 
it  has  remained  for  Mr.  Liihrig  to  perfect  the  process.  His 
method  has  been  largely  adopted  by  the  continental  collieries, 
especially  in  Germany,  and  there  has  lately  appeared  an 
article  in  "  Engineering,"  February  13, 1S91 ,  p.  184,  illustrated 
by  drawings,  describing  a  large  plant  successfully  at  work  at 
the  collieries  of  Messrs.  Merry  and  Cunninghame,  Limited, 
at  Motherwell  in  Scotland,  which  treats  the  coal  as  it  arrives 
over  the  hank,  and  delivers  it  automatically  sorted  and 
washed  in  railway  trucks  ready  for  market.  I  extract  the 
following  paragraphs  from  this  article  :  —  "  With  the 
increasing  scarcity  of  good  coal-beds  in  this  country  it  has 
become  necessary  for  coal  owners  and  mine  managers  to 
pay  more  attention  to  improvements  and  labour-saving 
appliances  in  the  treatment  of  the  coal  when  above  ground,  in 
order  to  enable  thetn  to  profitably  work  dirty  seams  of  coal, 

avoiding  at  the  same  time  all  waste Coal-washing 

becomes  therefore  more  and  more  essential,  and  is  looked 
upon  as  the  only  means  by  which  the  dirt  can  be  effectively 


removed It  has  been  made  the  subject  of  investiga- 
tion by  the  North  of  England  Institute  of  Mining  Engineers. 
....  Coal  hitherto  left  underground,  or  sold  as  an  inferior 
class,  is  made  by  this  method  into  good  marketable  coal, 
and  millions  of  tons  may  be  thus  added  at  an  almost 
nominal  cost  to  the  available  stocks.  Two  hundred  plants 
have  been  erected  by  Mr.  Liihrig  in  different  parts  of  the 

world In  Yorkshire  the  Denaby  Main  Colliery,  Ltd., 

have  erected  a  plant,  principally  for  washing  of  coal  to  be 
coked,  to  enable  them  to  produce  a  high-class  coke  from 
their  very  dirty  hard  and  soft  smudge.  The  result  obtained 
is  about  4  per  cent,  of  ash  in  the  coke  "  (equal  to  about  2j  per 
cent,  in  the  washed  coal)  "which  is  of  excellent  structure, 
the  loss  of  pure  coal  in  the  refuse  is  only  f-  per  cent.,  or 
practically  speaking  none  whatever."  I  had  the  privilege  a 
year  ago  of  seeing  this  latter  plant  in  operation,  and  I  was 
assured  by  the  manager  the  results  were  above  all 
expectation. 

I  have  been  favoured  by  the  Company  working  this 
patent  with  various  particulars  and  descriptions  of  the 
plant,  of  which  the  following  may  prove  interesting. 

This  process  is  the  result  of  a  long  and  varied  experience 
with  the  most  dirty  classes  of  coal  on  the  Continent  of  Europe, 
and  is  on  the  gradual  reduction  system,  that  is,  it  is  not  all 
crushed  up  in  the  dirty  state,  but  is  gradually  broken  up, 
tho  shale  being  automatically  separated  from  the  coal  by 
degrees.  It  is  not  claimed  that  one  type  of  machine  will 
be  suitable  for  every  class  of  coal,  but  it  is  a  process  which 
can  be  so  arranged  as  to  meet  the  requirements  and  local 
conditions  of  each  colliery.  The  system  is,  in  short, 
a  combination  of  new  screening,  crushing,  and  sizing 
machinery,  improved  washing  machines,  and  new  and 
greatly  improved  machinery  for  filtering  the  water  used  in 
the  plant,  so  that  it  can  be  used  over  and  over  again.  It 
is  easy  to  wash  nut  coal,  or  even  ordinary  dross,  but  to 
wash  fine  coal  (from  i;  in.  down  to  dust)  without  losing 
more  than  1  per  cent,  of  pure  coal  and  retaining  only  the 
fixed  ash  in  the  washed  coal  has  hitherto  been  exceedingly 
difficult.  This  difficulty  has  been  overcome  (on  a  basis 
of  500  tons  of  fine  coal  being  treated  daily)  at  a  cost  of 
less  than  Id.  per  ton. 

The  process  essentially  consists  of : — 

Dry  separation  of  the  run  of  the  mine,  that  is,  the 
mechanical  separation  of  the  slack  or  dross  from  the  lump 
coal  which,  when  requiring  picking,  passes  on  to  picking 
and  loading  bands  of  an  improved  construction,  producing 
as  little  "  smalls  "  as  possible. 

Breaking  the  larger  pieces  of  coal  (interstratified  with 
shale  or  mixed  with  pyrites)  picked  out  on  these  bands  to 
nut  sizes,  and  separating  the  nuts,  peas,  &e.,  thus  produced 
from  the  dirt  in  the  following  washing  operations. 

Sizing  the  coal  from  4  in.  downward  in  revolving  screens 
for  the  production  of  nut,  pea,  and  fine  coal. 

Washing  the  different  sizes  of  nut  coal  coming  from 
the  revolving  screens  separately. 

Recovering  the  mixed  or  finely  interstratified  coal 
(separated  by  washing  from  the  pure  coal  and  clean  refuse 
iu  one  operation)  by  crushing  and  rewashing. 

Washing  the  fine  coal  from  J  in.  downwards  (after 
being  graded  iu  grading  boxes)  on  separate  washers 
especially  constructed  for  the  treatment  of  fine  coal,  their 
work  being  perfected  by  the  help  of  felspar  ;  this  was  first 
employed  by  Mr.  Liihrig  in  coal-washing  machinery  and 
has  given  the  most  satisfactory  results. 

The  recovery  of  the  sludge,  or  the  finest  coal  dust 
carried  away  with  the  washing  water,  by  means  of  automatic 
and  continuous  sludge-recovering  machinery. 

Clarifying  the  water  used  in  washing  to  such  an  extent 
as  to  enable  its  use  over  and  over  again. 

77<e  automatic  transporting  and  storing  arrangements 
of  the  various  products,  nut,  pea,  pearl,  and  fine  coal,  and 
also  of  refuse. 

Recovery  of  by-products,  as,  for  instance,  pyrites  or 
brasses,  which,  in  mauy  of  Luhrig's  plants,  pays  the  cost 
of  labour  of  the  whole  plant. 
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Arrangement*  aw  also  made  for  automatically  storing  a 
the  hoppers  being  bo  arranged 
that  u  large  quantity  of  coal  can  I"-  loaded  in  a  short  time. 
The  dry  separating  portion  of  the  plant  is  con-trie 

as  little  "  nnalli  reening 

and  loading  arrangement)  l  ■  mical,  efficient,  ami 

The  washing  amtngen  ichthat  as  much  clean 

possible,  and   that   thn  •    pro- 
■;   machine,   viz.,   clean   nuts, 

•  r:it iii.-.l  with  shale  i  which  are 
I.  and  refuse  free  from  coal. 

plaute  there  it  a  marked  desire  to  avoid 
enubit-  coal,  that  i-.  the  dirty  and    cleat 

with  a  band,  or  badly  inter- 
stratified  with  shale,  it  left  in  the  pit;  this  coal  can  often 
,  nominal  cost,  and  treated  by  this  pro 
marketable  article.     In  the  case  of  ■ 
_-ain    in   this  way  amount)    to  from  2d.  to  id. 
per  ton,  and  tin- work  of  each  collier  can  In-  increased  by 
half  a  ton  per  day. 

worthy  of  notice  in  this  process  of  coal- 
re: — 

uitomatic  and  continuous, 
working  i-  almost  nominal. 
I'll  ssarj  i-  small. 

111.  |  ;  lamp  coal  i-  considerably  increased  by 

i  handling. 
value  of  nut-  and  pea-,  i-  raised. 

•  1  and  used  for  coke  manu- 
for  making  briqui 

Settling  ponds  are  entirely  done  away  with,  the  "  smudge," 
or  fine  coal,  being  recovered  bj  special  machinery. 

for  repairs   i-    practically   nominal,  the  wearing 

al  i-  of  increased  value. 

-  in  Saxony  and  Westphalia  which  paid 

lend  before   have,  owing  to  the  adoption   of  this 

;  insformed   into  valuable  dividend-paying 

m-. 

ncorred   through   the 

impure  fuei,  that  of  transport  may  he  reckoned. 

\i  01*  mixed    coal    are   daily  thrown 

upon  the  -hah-  tip  or  waste  i  being  5,400  ton-  per  annum). 

By  thi  marketable  coal  to  the  amount  of   1,428 

Ced    from  thi-    waste   COal,  worth    from  is. 

i  nominal  cost. 
;  •  fid  h  tndling  and  loading  arrangement)  dei 
llii  rj  bj  Mr.  Lunrig,  the  yield  of  lump  coal  ha-  been 

■ 

four    different  sizes 

■i  always  the  case,  in  the  following 
Pa 



WJJ 

It lf.'U 

Maryport  Collier)  the  coal  was  divided 

into  twi 


■   lit. 

11  on 
'•11 

P.r 





Sulphur. 
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5  cwt.   refuse,  containing  2-8  per  ceut.  of  coal.     Another 
lot  of  coal  at  the  same  colliery — 


Mater. 


ash, 


-       .  :l-lllll--  . 

After  washing  .. 


PerCent 


t-94 


4+S 


I  In   proportions  product  d  wi  i-  per  cent., 

i  »t.  treated  gavi 


The  cost  of  washing  at  Motherwell  i-  stated  at  .■/.  per 
ton  for  labour,  and  slack,  which  formerly  was  sold  for 
6a*.  per  too  containing  .:>  per  cent,  of  ash,  is  now  washed 
and  sold  for  8*.  Bd.  per  ton,  and  contains  only  2J  per  cent, 
of  ash. 

The  water  nsed  is  given  as  IS  cubic  feet  per  minute  for 
a  plant  treating  BOO  tons  per  day  of  ten  hours.  The  sludge 
i-  u-ed  at  the  Denaby  Collier]    for  Bring  the  boilers,  not 

only  in  this  plant,  but  throughout  the  colliery. 

It  may  be  urged,  and  with  some  reason,  that  this  washed 
coal  would  probably  contain  an  excess  of  moisture;   but  1 

red  that  thi-  i-  not  -o,  except  in  the  case  of  the  title 
sludge,  which  latter  you  will  notice  only  amounts  to  from 
18  to  17  per  cent,  of  the  output.  The  arrangements  in  the 
washing  plant  are  such  a-  to  drain  the  coal  properly  before 
loading  by  means  of   finely-perforated  elevator  buckets  and 

It  i-  of  interest  lo  find  that  in  thi-  process  the  nitrogen 
in  the  coal  remains  intact.  The  COSl  of  treating  the  coal, 
though  varying  -lightly  according  to  the  position,  esc.,  limy 
be    fairly    re]  Mowing     figures     for    a 

1  .oiiii  ion-  a  day  plant.  ( lost  of  plant  and  erection,  9,000/. :  — 

£ 

ii 900 

Interest  .-it :.  per  rent IM 

Repairs,  labour,  and  material 

.  .v.,  i ;,/.  per  ton     1-7'. 

i.v    880 


■on  tons   thi-   equals    2*9    penee  per  ton.     The 

company  working  the    patent    in   this  country  i-   the  l.iihrig 
Coal  and  (ire  Dressing  Appliances,  Limited.  32,  Victoria 

Street,  London,  who  will   give  such  explicit  guarantees  that 
a  plant  ended   by  them  cannot  fall  to  prove  sllece-sful. 

Iln  re  i-  one  exceedingly  obnoxious  impurity  in  coal 
which  i-  eliminated  to  a  large  extent  by  eaieful  washing  I 
I  mean  the  sulphur.  At  Kattowitz,  in  Germany,  a  ooal 
containing  17  per  cent,  of  a-h,  chiefly  pyrites,  i-  washed 

down    to   5    pel    e,  nt.,   and    the    residue    u-ed    for    making 

vitriol,  which  pays  the  whole  cos)   of  treatment.     Doctors 

Play  fair  and  d.-  la  Becho,  in  the  Government  investigation, 

quantities  of  Bulphur  in  various  coals  as  under : — 

Welsh,  1-lii  )sr  cent.;  Derbyshire,  l  •  ol  per  cent] 
Lancashire,  l-42  per  cent.;  Newcastle,  0*94  per  cent.: 
Scotch,  l '  i.'i  per  cent.;  and  others  from  0*8  per  cent,  to 
8*6  per  cent.  I  venture  to  think  that,  at  the  present  time, 
tie-    i  omewbat  exceeded,  and  that  a  fair 

would     be    -'O    per   cent.       An    estimate    of   the 

consumption  of  d  in  manufacturing  operations  in   this 

oountrj  for  the  year  1S77.  1  think  gives  the  quantity  as 
80,000,000  tons.  In  the  report  of  the  Inspector  of  Mines 
for  Manchester  and  district  for  1889,  the  total  output  of 
coal  for  that  year  is  estimated  at,  in  round  number*, 
177,11110,01111  tons.  I  think,  therefore,  we  may  take  the 
amount  u-ed  now  in  manufacturing  operations  as  fully 
This  at  2  per  cent!  would  give  2,400,000 
tons  Sulphur.        In   other   word-,  there    are   annually  pound 

into   the   atmosphere  of  this   country    4,800,000    tons    of 
Sulphurous  acid   from    the   burning   of    coal    alone,    not    to 
mention  what  i-  turned  out  in  -melting  aiel  other  pro 
to  which   tin-   much   maligned   sulphuric   acid   manufacture 
ntributes  an  insignificant  7,000  "i  8,000  ton-. 
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Mr.  Ludwig  Mond  estimated,  in  his  presidential  address 
to  this  Society  in  1889,  that  if  one-tenth  of  the  coal  used  in 
this  country  were  treated  for  the  production  of  ammonia 
from  the  nitrogen  contained  therein,  we  could  be  entirely 
independent  of  the  supplies  of  nitrate  of  soda  and  other 
nitrogenous  substances  imported  from  abroad.  From  the 
above  figures  it  is  evident  that  precisely  the  same  remark 
is  true  substituting  sulphur  for  ammonia,  and  pyrites  for 
nitrate  of  soda,  &c.  However,  the  prices  of  these 
materials  are  vastly  dissimilar,  and  it  is  improbable  that  we 
could  profitably  make  use  of  this  sulphur  ;  but,  on  the  other 
hand,  if  we  can  simply  keep  even  half  of  it  out  of  the  coal, 
and  so  from  the  atmosphere,  are  we  not  achieving  a  result 
of  vast  importance,  to  the  health  and  comfort  of  our 
teeming  population  ? 

Dr.  Angus  Smith,  in  1S69,  estimated  the  free  sulphuric 
acid  in  the  rain-water  falling  within  the  boundaries  of  the 
following  four  chief  towus  :-~ 

London  0'33  grains  per  gallon  H2SO, 

Manchester 0'89       „  „  „ 

Liverpool 0-99       „  „  „ 

Glasgow 1'297      „ 

The  sulphur  is  undoubtedly  a  very  obnoxious  constituent 
to  the  consumer  of  coal ;  existing  as  it  mainly  does  in  the 
form  of  iron  pyrites,  on  ignition  the  iron  is  left  as  ferric 
oxide,  which  forms  with  the  other  matters  a  very  fusible 
slag,  stopping  up  the  air  channels,  and  causing  heavy  wear 
and  tear  on  the  tire-bars.  Iu  such  industries  as  gas  making, 
iron  manufacture,  and  others,  sulphur-free  fuel  would  he  of 
immense  advantage.  It  is  also  often  asserted  that  the 
spontaneous  combustion  of  coal  is  caused  by  the  presence 
of  sulphur. 

Now  as  to  the  actual  gain  in  £  s.  d.  when  usiug  a  washed 
slack  containing,  say  2  per  cent,  ash,  against  one  with  14  per 
cent.,  which  latter  I  have  previously  stated  as  a  fair 
average.  I  have  taken  the  following  figures  in  both  cases, 
not  necessarily  as  authoritative,  but  sufficiently  correct  for 
comparison  :  — 

.v.    ,/. 

Cost  of  slack  delivered  in  waggons 7    0  per  ton. 

Discharging 0    li      „ 

Firing 0    9$      „ 

Eemoving  ashes,  &c,  at  Is.  3d.  per  ton  of  refuse.  This 
comprises  the  uncombustible  portion,  together  with  12J  per 
cent,  as  actual  coal  carried  away  unburnt,  which  I  have 
found  a  reasonable  percentage.  For  convenience  I  have 
calculated  on  100  tons  slack. 

COAI,    CONTAINING     14    PER    CENT.    ASH. 

L     .v.    d. 

Cost  100  tons  at  7s.  per  ton 35    (>  0 

Discharging  at  lid 0  12  G 

Firing  at  9i<*.                 , 3  19  2 

Removing  ashes,  &c,  at  Is.  3d.  per  ton  on 

lojtons 0  19  $ 

Total  cost  of  burning  St}  tons  effective  fuel 40  11    4 

or  9s.  lid.  per  ton. 

Coal  Containing  2  Pek  Cent.  Ash. 

£    s.  d. 

Cost  100  tons  at  7s.  per  ton 35    0  0 

Discharging  at  lid.      , "12  •> 

Firing  at  aid.  3  19  2 

Removing  :ish.-s,  &c,  at  Is.  3d.  per  ton  on 
•2Jtons »    1  1" 

Total  cost  of  burning  972  tons  effective  fuel..     39  14    0 

or  nearly  8s.  lid.  per  ton. 

Now,  9s.  7±d.  -  8s.  l^d.  =  Is.  6<f.  per  ton  of  fuel  gain  in 
favour  of  the  consumer. 

Eighteenpenee  per  ton  is  a  very  serious  consideration  in 
these  days  of  keen  competition,  but  there  should  be  added 
to  this  something  more  representing  advantages  gained  in 
ways  which  it  is  almost  impossible  to  estimate,  viz.,  increased 
efficiency  of  plant  while   working ;  less  flue  cleaning,  and 


consequent  increase  iu  output,  owing  to  fewer  stoppages ; 
less  wear  and  tear  of  fire-bars  and  plant  generally ;  less 
locomotive  power  required,  the  number  of  full  waggons  to 
be  manipulated  being  reduced  by  1 4  in  every  1 00,  and  of 
refuse  waggons  the  same ;  saving  iu  wages,  beyond  that 
given  above  in  regard  to  the  firing,  iu  wheeling  ashes  from 
furnaces,  and,  in  the  case  of  mixing  slack,  less  loss  of 
insoluble  soda,  though,  for  my  part,  I  believe  this  loss  is 
generally  over-estimated.  I  have  stated  before  that  I  allow 
12j  per  cent,  of  combustible  matter  being  carried  away  with 
the  ashes.  This  may  to  some  appear  high,  but  I  believe  it 
is  not  so  ;  and  as  one  firm  in  Widnes  have  erected  a  plant 
for  treating  the  ashes  from  the  various  departments  of  the 
works  in  order  to  extract  this  lost  fuel,  and,  I  am  informed, 
with  eminently  satisfactory  results,  it  is  ev'dent  that  the 
percentage  of  this  combustible  matter  must  be  considerable. 

In  the  Chemical  Trade  Journal  for  13th  December  1890 
appeared  a  strong  article  on  the  adulteration  of  coal,  stating 
that  ordinary  house  coal,  containing  19  per  cent,  of  ash, 
was  freely  distributed,  and  in  subsequent  weeks  several  letters 
were  published,  corroborating  this  statement,  and  further 
asserting  that  50  per  cent,  of  ash  was  not  uncommon.  A 
letter  signed  "Coal  Merchant,"  while  not  attempting  to 
dispute  the  accuracy  of  the  previous  writers,  set  up  the 
apology  that  the  public  would  have  a  cheap  article  and  they 
got  it — nasty. 

In  the  case  of  the  alkali  manufacture  by  the  Leblanc 
process,  in  which  the  amount  of  fuel  used  makes  the  cost 
of  that  fuel  of  great  importance,  the  saving  per  ton  of  60 
per  cent,  caustic  would  amount  to  about  9s.,  presuming  that 
the  figures  I  have  given  above  are  taken  as  a  basis.  Such 
a  saving,  when  the  competition  of  the  ammonia-soda 
process  is  seriously  threatening  the  industry,  means  the 
difference  between  success  and  failure. 

Before  closing  this  paper  I  should  like  to  put  before  you 
a  few  points  on  the  general  position  of  coal-mining  in  this 
country. 

We  at  present  extract  from  the  coal  measures  of  the 
British  Isles  somewhere  about  180  million  tons  per  annum, 
and  this  amount  increases  yearly  by  some  four  or  five  million 
tons.  At  various  times  alarming  statements  have  been 
made  to  the  effect  that  we  are  rapidly  coming  to  the  end  of 
our  fossil  fuel.  Professor  Jevons,  some  25  years  ago,  gave 
the  duration  of  the  coal  supply  at  about  1 00  years,  and  a 
Royal  Commission  was  appointed  to  report  on  the  matter. 
The  inquiry  was  exhaustive  and  resulted  in  an  estimate, 
that  within  a  depth  of  4,000  ft.  there  was  sufficient  coal 
to  last  for  276  years.  Other  calculations  were  given,  based 
on  different  figures,  but  the  one  I  quote  was  generally 
adopted,  and  it  has  been  verified  up  to  the  present  time,  as  far 
as  the  increase  in  consumption  is  concerned,  in  a  wonderful 
degree.  However,  Mr.  Henry  Hall,  Her  Majesty's  Inspector 
of  Mines,  in  an  address  before  the  Geological  Society  of 
Manchester  in  November  1889,  expressed  the  opinion  that 
the  available  stock  of  coal  has  been  over-estimated  by  the 
Commissioners,  and  that  in  his  judgment  the  coal  existing 
above  this  depth  will  become  exhausted  in  170  years  from 
1889.  Besides,  he  casts  a  doubt  on  the  possibility  of 
working  at  4,000  ft.,  asserting  that  even  with  good  ventila- 
tion the  temperature  would  be  1 15°  F.  It  is  urged  that  the 
increased  difficulty  of  extracting  the  coal  as  the  supply 
narrows  will  raise  the  cost,  and  therefore  stop  consumption. 
This  is  hardly  borne  out  by  history,  for  I  find,  in  the 
Encyclopaedia  Londinensis,  coal  in  1536  fetched  2s.  6d.  per 
chaldron  in  Newcastle  and  4s.  and  5s.  per  chaldron  in 
London,  which  price  was  raised  by  a  combination  in  1590 
to  9s.  per  chaldron,  or  about  3s.  2d.  per  ton.  The  con- 
sumption is  not  given  at  this  period,  but  about  1810  it  is 
stated  as  only  760,000  tons  per  annum  in  London  at  about 
26s.  per  ton.  At  the  present  time  London  consumes  more 
than  this  quantity  iu  a  month,  at  about  20s.  per  ton,  though 
every  year  makes  the  coal  more  inaccessible.  It  is  curious 
to  find  in  this  Encyclopaedia  the  following  statement : — 
"  The  Newcastle  coal  contains  sulphur,  which  gives  addi- 
tional heat  and  spirit  to  the  natural  good  qualities  of  the 
coal." 

A  Mr.  Beaumont,  in  his  Treatise  on  the  Coal  Trade, 
advocates  strongly  the  conserving  of  our  coal-beds  by 
putting  on  an  export  duty,  and  the  same  policy  is  urged  by 
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Mr    Ellis  Lever  in  a  letter  to  "The  Tina  >bcr 

.    export  as  '  tons  per 

annum.  .    .     .       , 

■  limited,  then,  that   the  coal  Bupplj  is  limited,  and 

rted  by  some  that  it*  exhaustion  is  probable  in  the 

fuel  are  looked  for,  and  a 

Dumber  ni  de  for  natural  gas  and  oil.     Mr. 

les  Marvin,  an  au  article  in 

the  •■  "''"*; 

prophesies  that  within  the  coming  Bvc  years  petroleum  will 

be  so  brought  before  the  fuel  consumers,  both  by  its  great 

d  fuel  and  its  low  price,  that   it  will 

iinglj  strong  rival  to  coal,  and  he  further 

re  and  locomotives  in 

fuel,  ami  that  alone.     Mr. 

■  hart,  in  a  paper  r.a.l  before  the  Institute  ol  Mechi 

Petroleum  I  id,"  gives  his  opinion 

that  the  use  of  this  i  a  saving  of  from  12  to  17 

nod  asserts  that  there  i-  n<>  diffi 
v|,;!.  ploying  it;  while  a  writer  in  the  "  Glasgow 

Herald"  a  few  months  previously,  under  the  head  "I  "  Fuels 
,,,- ,;  assures  those  interested  in  our  fuel  supplies 

,1,.,,  A  and  gas  beneath  the 

crust    of  the  globe   to   supply   combustible    material    for 
nnti 

However    all    these    speculations    may  turn    out,  it    is 
obvj  Juty  to  future  generations  to  endeavour  to 

issible  the  enormous  waste  of  our  natural 
resources.     This  waste  occurs  in  many  ways;    bul   in 
ip.ii  with  mj  one  1  wish  particulai 

bring  under  your  notice,     In  the  Chemical  Trade  Journal, 
2,  1888,  p.  196,   an    interview   with  a   collierj 
ia' reported,  in  which  be  i-    asserted    to    have  made  the 
following  startling  statement : — "  In  getting  160  million  tons 

t underground,  SO  million  tons  are  lost  I 

nation,  b  u-  '•  uPi  ;vl111  therefore 

ii  i-  thrown  down  the  '  gob  '  and  left  in  a  position  in  which 
Ii  «ill  be  impossible  to  work  at  any  subsequent  time."     We 
iini-t  hope  that  tlii-  quantitj  is  exaggerated,  bul  even 
i-  evident   that   the  loss   is  very  serious  under  this  head. 
Now,  I  maintain  that  tlii-  can  be  altogethi  i  I,  and 

.  r\  large  quantity  lei  added  to  ou/'supplies  bj 

tting  in  the  way  I  have  indicated,  at  a  price  remunerative 
alike  to  consumer  and  produ 

I  nave  had  my  attention  drawn 
Mn  is  article  in  "  Thi  lealing 

h  In-  paper,  from  which  I  gather  that  the  Professor  liids 
Da  !  rding  our  coal  supply,  and.  in  fact,  tells 

■ nmi      :'    ■■  i  there  i-  i  ihead. 

Hut  l  bold   •  For  if  the 

i  arrives  there  arc  do  means  of  retracing  our  sti  ps, 
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Boilers.    3.  H,  Paul. 
1891,   101. 


Iron,  Nov.  C, 


Tin-  paper  was  read  at  a  meeting  of  the  Society  of 
Engineers,  hdd  on  Nov.  i!.  1891.  The  author  first  dealt  with 
the  molecular  structure  of  iron  in  its  two  different  forms 
of  a-iron  and  /3-iron,  and  thehardenii  of  manganese 

and  carbon,  and  touched  briefly  on  the  principal  chemical 
properties  of  iron,  including  the  action  of  caustic  alkali-  and 
;  i-iiui  of  gases  by  the  iron.      \  short  account  of  the 
manufacture  of  boiler  plate,  lead  to  the  statement  thai  the 

"vagaries  of  tosion"  i-  nicr.lv  another  way  of  saying 

that    tin  i.  nt    of    the    particles 

invisible,  it  is  impossible  to  say  where  the  soluble  particles 
lie,  that  i-  in  foretell  the  particular  spots  where  most  solu- 
tion will  take  place.  Metal-  arc  collections  of  molecules 
massed  together  by  f osion  and  pressure,  and  the  very  fact 

that    the}     are    seldom    found    tree    iu    nature,  point-  to  the 

conclusion  that  in  their    free    state  they  are    in   all    unstable 

equilibrium,  and,  therefore,  ever  ready  to  i  ntet  into 

combinations. 

part  of  the  paper  was  devoted 
natural  waters,  and   rain   water  was  traced  from   the  sea 
to   the   -team  boiler,   the   various  causes   which  in£ 

icter  being  briefly  alluded  to.     Spet 
made  to  the  Huddersfield  tramway  boilei  explosion,  and  the 


•  Any   of  these   specifications   may  be   obtained   by    i 
remitting  the  east  price,  plus  postaee,  to  Mr.  II.  Reader  back. 
Comptroller  of  the  Patent  Office,  Soutluu  Dbanotry 

I  oi.\  London,  W.c.    The  amount  of  postage  may  bo  caloi  lated  us 
follows:— 

1 1  the  price  does  not  exceed  8J Id. 

Above  Sff..  mid  not  exceeding  is.  firf Id. 

„      U.  iv,/ 2».  «d Hit. 

,   .  Is,  Id i>l. 
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causes  pointed  out ;  the  following  analyses  of  the  waters  and 
deposits  being  given  : — 

No.  1. 

Feed  Water. 

Grains  pel- 
Gallon. 

Sulphate  of  lime 2*94 

Sulphate  of  magnesia I'll  1 

Chloride  of  magnesium 0*18 

Chloride  of  sodium 0 '  v. 

Silica 030 

Oxide  of  iron 0*29 

Free  hydrochloric  acid 0'46 

fe'06 

No.  2. 

Boiler  Water  after  Three  Days. 

Grains  per 
Gallon. 

Chloride  of  calcium 2'00 

Sulphate  of  magnesia 1  *53 

Sulphate  of  soda 1*34 

Sulphate  of  iron 1"39 

Chloride  of  sodium 0*18 

Silica 0*45 

Free  hydrochloric  acid 1*53 

Grease,  organic  matter,  &c 7'40 

15'82 
No.  3. 
Ordinary  Deposit  from  this  Water. 

Per  Cent. 

Ferric  oxide 57*52 

Basic  sulphate  of  iron 2'2s 

■     Sulphate  of  lime  38*47 

Silica 1*48 

Magnesia 0*25 

100-00 

No.  4. 

Deposit  in  Copper  Patched  Boiler. 

Per  Cent. 

Ferric  oxide 85*34 

Ferric  hydrate 1B'25 

-  Basic  sulphate  of  iron 12'28 

Oxide  of  copper 12-52 

Silica 11  "56 

Magnesia 0*80 

Sulphate  of  lime 12*20 

loirot 

Corrosion   caused   by  alkaline  artesian  well  waters  was 
next  described  and  illustrated  by  the  following  analyses : — 

No.  5. 

A.RTESIAN  YVki.t.  Water. 

Grains  per 
Gallon. 

Silica l>*57 

Bicarbonate  of  iron I'll 

Carbonate  of  lime 5*14 

Nitrate  of  magnesium 0*06 

Bicarbonate  of  soda 15*  69 

Sulphate  of  soda 21 "  "1 

Chloride  of  sodium 17'60 

63-42 

No.  G. 

Boiler  Water  at  End  op  a  Month. 

(,rains  per 
Gallon. 

Caustic  soda 163*24 

Carbonate  of  soda 703*79 

Sulphate  of  soda 1129-56 

Chloride  of  sodium 1167*08 

Nitrate  of  sodium 3*28 

Organic  matter 4' 75 

3171-70 


Referring  to  corrosion  in  marine  boilers,  the  author  illus- 
trated the  exciting  condition  of  the  water  in  marine  boilers, 
using  sea  water  as  a  make-up,  by  an  analysis,  and  showed 
how  such  a  solution  would  rapidly  corrode  iron  and  dissolve 
zinc. 

No.  7. 

Marine  Boiler  Water. 

Grains  per 
Gallon. 

Chloride  of  calcium 58*42 

Chloride  of  magnesium 570*40 

Chloride  of  sodium 5749*98 

Sulphate  of  magnesium 4G8'67 

Silica 29*G1 

1*277  *  (IS 

Cylinder  oils  were  also  shown  to  be  liable  to  oxidation 
by  high  pressure  steam,  and  the  oily  organic  acids  thus 
produced  act  upon  the  engines  and  when  the  condensed 
stcam'is  returned  to  the  boiler,  introduce  copper  and  lead  and 
form  insoluble  soaps  with  the  lime  and  magnesia  in  the 
water.  The  magnesia  soap  deposits  (the  composition  of 
which  is  given  below)  are  very  bad  conductors  of  heat,  and 
by  adhering  to  the  plates  cause  overheating  and  subsequent 
collapse. 

No.  8. 
Cylinder  Deposit. 

Mineral  oil 29-92 

Combined  oily  acids 1  *90 

Carbonaceous  matter 8*90 

Oxide  of  lead 3' 01) 

Oxide  of  copper 1*12 

Oxideofiron 52*66 

Oxide  of  zinc 0*17 

Lime 0*13 

Silica 1*19 

_99*59 

No.  9. 
Oily  Deposit  in  Marine  Boiler. 

Magnesia  soap 35*78 

Basic  sulphate  of  iron 10*25 

Oxideoflead 0*20 

Oxide  of  copper 0*30 

Oxide  of  zinc 0*41 

Magnesic  hydrate , 47*56 

Magnesia 4*90 

100-20 

After  a  short  description  of  the  action  of  zinc,  the  paper 
concludes  with  an  analysis  of  a  piece  of  perished  zinc  taken 
out  of  a  marine  boiler. 


PATENTS. 


Improvements     in      Multiple     Evaporating     Apparatus. 

T.    Slaiter,    London.      Eng.    Pat.    16,326,   October    14, 

1890.  11<£. 
In  a  horizontal  cylindrical  vessel  in  which  a  vacuum  is 
maintained,  the  inventor  arranges  a  number  of  horizontal 
troughs  or  tubes  open  along  the  top,  and  fitted  into  the  two 
ends  of  the  vessel.  The  troughs  are  connected  at  alter- 
nate ends  to  allow  the  liquid  to  descend  from  one  to  the 
other.  Along  the  bottom  of  each  trough  are  placed  two 
tubes,  one  inside  the  other,  with  an  annular  space  between 
them,  within  which  steam  circulates.  The  liquid  entering 
the  uppermost  trough  passes  along  the  outside  of  the 
annular  surface  until,  arriving  near  the  end,  it  enters  the 
inner  tube,  after  traversing  which  it  falls  into  the  next 
lower  trough  and  so  on  until  it  leaves  the  vessel  below. 
Several  vessels  may  be  connected  together  for  acting  in 
multiple  effect,  and  the  shapes  and  arrangement  of  the 
troughs  and  tubes,  as  well  as  the  method  of  their  connection 
with  and  through  the  end  plates  of  the  vessel,  may  be  varied 
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whilst  all  tubes  and  passages  arc  arranged  h>r  ■ 
There  are  four  claims  and  three  sheets  of  drawings.     (Sec 
also   Kng.   Pats.    10,493  of   1*»*   and  34    of    1889;     this 
Journal,  1889,  759  and  970—971  >.— B. 


I  Obtaining  a  tfew  Material  from  Bituminous 

Slai'  ilion  at  a  Filtering  Medium  and  a* 

Hatter.      J.  Zeller,   Eislingen,  Germany. 

4./. 

Tub  bitomini  known  as   '  efer"  is 

ifterwarde  Blaked  with  water  for  the  production 

l  he  product  is  said  to  form  an 

nal  to  if  not 

h   can  be  used  al-.>  in  the  manu 

.  i  i t  blai  ing  of  black  textile 

u  a  Mil. -i, i  Lin. — t  >■  11. 


.1  New  and  Improved  Apparatus  for  the  Clarifging  of 
Liquids.  1.  Thorp,  Whitefield.  Eng,  Pat.  I 
November  10,  i 
Tins  improved  olarifier  or  filter  consists  of  a  rotary  drum 
irith  a  double  bottom  Becured  to  a  vertical  hollow  spindle 
pro*  ided  at  its  lower  end  with  a  centrifugal  pump  which  'lips 
into  the  liquid  to  be  filtered.    The  drum  carries  a  number 

of icentric  perforated  partitions  or  screens,  but  the  outer 

cylindrical  casing   i~    not    perforated.     It  is  by  preference 

closed  with  :i  tigl  iver,  which   hasagland  in  its 

through   which    the    exit     pipe    passes.      Filtering 

material,  such  a>  furnace  ashes  or  charcoal,  may  be  placed 

■i  two  or  more    of    the  partitions.     On  the  rapid 

n  ol    tl»-  spindle,  the  centrifugal   pump  rai-.  -  the 

liquid  into  the  drum  between   the  double  bottom,  wfa 

towards  the  ein  and    is    finally 

through  tin  irtitionsand  filtering  material  to  the 

outlet  pipe.     Three  claims  are  made  and  the  apparatus  is 
illustrated  b)  one  sheel  s. — 11. 


Improvement!  in  Apparatus  for  Heating  and  Evaporating 

Liquids,      .1.    kirkaldy,    I Ion.       Eng.    Pat.    19,550, 

Di   ■  mbei  I,  1890.     1 la*. 

Tins  specification  relates  to  details  of  construction  of  evapo- 
rating or  distilled-water  apparatus,   in   which  evaporation 
team  heated  tubes  or  cylindrical   vessels 

i rued  in  the  water  under  treatment.     The  object  of  the 

invention  i«  ti  i  j  access  toall  the  surfaci  son  which 

I  -  -  ot  the  details,  the 

ition.  which  i-  illustrated  by  five  shei  ts  ol  drawings, 
should  I suited.     There  are  lour  claims. — H. 


Apparatus  for  Agitating  oi    Muring   Liquids,    Washing 

thi    Inlerii  '  md  thi    like,  and   for  other 

Analogous  Purposes.    J.  Bradburj  and  C.  T.  (  olebrook, 

i,  December  is.  1890.     84. 

Tins   invention    i  «els   having 

oulj   ■  o|  ol  levers  and 

connecting-links,   -  n   expanding    framewoi 

tuated  bj  n 
Hi.    apparatus  whi  crted  through  the  bung- 

hole,  and  tin-  spindli  .  which  is  screwed,  is  then  revolved  by 
an  external  handle  in  ordci  to  expand  oropenthi 
work.     On  the  spindli    and  cnrryii  then  turned 

together  the  framework  will  revolve  al t  the  carrying  bar 

at  the   centre    and   thui  Ij    mix   and  agitate  the 

liquid   in  the   barrel.      On    revolving   the   spindle   in   the 
contrary  direction   the   framework  i-  again  closed  andean 
.1  l_\  withdrawn  fr tl  K.  S. 


Improvements  in  Filter  Plates.  R.  Beaton,  Malaga,  Spain. 
Eng.  Pat.  12,316,  July  20,  1891.  (I  nder "International 
(  invention,  March  u',  1891.)     id. 

Thk  object  of  this  invention  is  to  provide  filter  plates  by 
which  the  extraction  of  oil   from  seeds,  juices  from  fruits, 

that  operations  can  be  effected  more  perfectly  and 

ditiously. 

The   apparatus   consists  of   a   combination   of  filtering 

plates,  some  of  which  are  provided  with  perforations,  and 

so  arranged   that  the  liquid  is  separated  from  the  solids 

by  flowing  between  the  adjacent  surfaces  of  the  plates.  w  hicb 

.led,  or  roughened,  or  have  a  woven  wire  cloth 
placed  between  them  to  facilitate  the  passage  of  the  liquid, 
whilst  preventing  that  of  the  soli.l  materials.  —1    8. 


.1  Centrifugal  Machine  for  Incorporating  or  Mixing 
together  Various  Substances.  (  I.  II.  Haubold,  Chemnitz, 
Germany.     Kng.  Pat.  10,738,  June  24,  1891.     Bd. 

Ay  ordinary  rotary  centrifugal  drum  lias  arranged  in  it  a 
number  of  sieves  or  perforated  metal  sheets.  When  the 
drum  is  rotateil  the  materials  placed  in  it  are  driven  bj 
centrifugal  force  against  the  sieves,  and  tints  driven  out  arc 
broken  up  for  the  purpose  of  being  mixed,  washed,  or 
brought  into  intimate  contact  with  one  another,  ami  collect.. I 
in  a  chamber.  The  si. ms  are  made  of  different  materials 
ami  arc  constructed,  according   to  the  nature  of  the  material 

lo  be  operate. I  upon. —  E.  S. 


Improvements  in   Ore  Sampling  Machines.     II.   Le    Boy 
Uridgman,    Blue     Man. I,    I'.'s.A.      Bng.    Pat    18,198, 
August  l.  1891.     Mi- 
ls  this  apparatus  a  kind   of   fractionation  of  the  ore  is 
h    consists    essentially   ol     three   apportioning 
devices  I',  (',.  and  II.  each  rotating  in  an  opposite  direction 

to   tl ne  immediately  above  it.     The  powdered   ore   i- 

K  into  the  shutes  h,  of  which  thi 


Svmii  in..    M  \.  uisr. 
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eight.  Of  these,  one  delivers  into  the  shute  n,  another 
into  m,  and  the  rest  into  p,  so  that  only  one-eighth  part 
of  the  ore  passes  into  n  and  m  respectively.  The  shutes  n 
and  7n  are  not  continued  round  the  whole  periphery  of  G, 
hut  only  form  one-fourth  of  its  total  area,  consequently  only 
one-fourth  of  the  ore  passing  through  7i  falls  in  n,  that  is 
onc-thirty-seeond  part  of  the  original  ore.  The  same  applies  to 
m.  I  n  the  apparatus  E  the  same  sorting  is  effected,  one  fourth 
part  of  the  ore  delivered  by  m  and  h  falling  respectively 
into  the  corresponding  shutes  marked  m  and  h  and  thence 
into  the  channels  B1  and  B-,  whence  they  are  delivered 
through  the  apertures  s1  and  *'-.  Two  average  samples, 
therefore,  are  obtained  from  these  exits,  each  consisting  of 
one-one  hundred  and  twenty-eighth  part  of  the  total  quantity 
of  the  ore  passing  through  the  apparatus.  The  rest  of  the 
ore  falls  through  the  apertures  p  into  the  shute  B  and 
issues  at  *.— H.  K.  T. 


A  Centrifugal  Machine  for  Separating  Acid  from  Nitro- 
cellulose or  for  other  like  Purposes.  R.  Kron,  Golzern, 
Germany.     Kng.  Pat.  13,612,  August  12,  1891.     6d. 

See  under  XXII.,  page  11)29. 


Improvements  in  or  Connected  irith  Filter  Press  Cloths. 
O.  D.  Droop,  Havannah,  Cuba.  Eng.  Pat.  16,581, 
September  30,  1891.     6<z. 

The  filtering  cloth  is  about  five  centimetres  longer  than 
double  the  length  of  the  filter  plate,  and  having  been  folded 
double  a  seam  is  made  two  and  a  half  centimetres  from  the 
upper  doubled  end.  This  seam  forms  the  handle  by  which  the 
cloth  is  lifted  and  hung  over  the  top  edge  of  the  filter  plate, 
half  of  the  cloth  then  hanging  over  each  side  of  the  plate. 
By  this  means  the  cloths  are  regularly  hung,  and  can  be  easily 
put  on  and  removed  as  required.  The  bottom  edges  of  the 
cloth  can  also  be  doubly  or  trebly  hemmed,  since  the  above 
arrangements  effectually  prevent  any  otherwise  accidental 
folds  of  the  cloth  getting  between  the  plates  or  the  scam  or 
hems. — E.  8. 


II.-FUEL,  GAS,  AND  LIGHT. 

Preparation  of  Oxygen,  and  its  Application  tit  Illuminating 

Purposes.     G.  Kassner.     J.  fur  Gasbeleuchtung,  1891, 

34,  351—353.     (Compare  this  Journal  1889,  885  ;  1890, 

187—188.) 

When  ordinary  coal-gas  is  burnt  with  oxygen,  and  the  flame 

allowed  to  impinge  on  zirconium  oxide,  the  intensity  of  the 

light   produced   is  40  times  as  great  as  that  of  an  ordinary 

gas   flame  consuming    an    equal   quantity    of   coal-gas ;  if, 

therefore,  oxygen  can  be  prepared  on  the  large  scale,  even 

at  double  or  treble  the  cost  of  coal-gas,  it  would  pay  to  use 

it  for  the  purpose  mentioned  above.     As  a  matter  of  fact 

oxygen  can  be  obtained  in  large  quantities  at  a  cost  only 

slightly  in  excess  of  that  of  coal-gas,  by  the  process  briefly 

described  below. 

Porous  calcium  plumbate  is  first  prepared  by  heating  a 
mixture  of  lead  oxide  anil  calcium  carbonate  for  about 
ten  minutes  at  a  red  heat  in  a  free  supply  of  air ;  this 
operation  can  be  carried  out  either  in  retorts  or  furnaces. 
The  calcium  plumbate  is  now  allowed  to  cool  down  to  a 
medium  or  dark-red  heat,  and  then  a  stream  of  pure  carbon 
dioxide  passed  through  the  retort  or  furnace  as  long  as  it  is 
absorbed  ;  in  this  way  calcium  carbonate  is  regenerated  and 
oxygen  is  liberated,  in  accordance  with  the  following 
ecpiation — 

Ca.2PbO.  +  2  CO,  =  O  +  2  CaC03  +  PbO. 

The  evolution  of  oxygen  takes  place  in  a  continuous  stream 
and  in  a  very  short  time,  the  contents  of  the  retort  being  at 


the  same  time  raised  to  a  bright  red-heat  by  the  heat 
developed  in  the  process  ;  the  liberated  oxygen  is  almost 
free  from  carbon  dioxide  when  the  process  is  properly 
carried  out,  but  if  required  quite  pure  it  can  be  passed 
through  moist,  porous  calcium  plumbate  heated  at  about 
SO— 100'. 

After  expelling  the  oxygen  from  the  calcium  plumbate  a 
st team  of  superheated  steam  is  passed  through  the  residual 
porous  mixture  of  lead  oxide  and  calcium  carbonate,  heated 
to  bright  redness  ;  in  this  way  the  greater  part  of  the  carbon 
dioxide  present  in  the  mixture  is  recovered.  Finally  air  is 
passed  through  the  porous  mixture  of  lead  oxide  and 
calcium  oxide,  heated  at  a  moderate  temperature,  in  order 
to  reconvert  it  into  calcium  plumbate.  The  whole  process 
is  then  repeated  and  can  be  continued  for  any  length  of 
time ;  the  action  of  the  calcium  plumbate  is,  however, 
retarded  if  it  is  heated  too  strongly,  as  its  porosity  is  thereby 
diminished.  One  complete  series  of  operations  occupies 
about  15  to  20  minutes. 

Instead  of  employing  pure  carbon  dioxide  to  liberate  the 
oxygen,  waste  furnace  gases,  containing  from  15  to  20  per 
cent,  of  carbon  dioxide  by  volume  may  be  used ;  in  such 
cases  instead  of  treating  the  calcium  plumbate  with  carbon 
dioxide  at  and  heat,  it  is  first  moistened  and  then  heated 
at  80° — 100°  C.  in  a  stream  of  the  moist  furnace  gas, 
whereby  it  is  converted  into  lead  dioxide  and  calcium 
carbonate.  This  mixture  is  then  treated  with  highly 
superheated  steam,  whereon  the  lead  dioxide  is  decomposed 
with  evolution  of  oxygen,  the  calcium  carbonate  remaining 
unchanged.  The  residual  mixture  of  lead  oxide  and  calcium 
carbonate  can  then  be  reconverted  into  calcium  plumbate  by 
heating  it  in  a  stream  of  air,  in  which  case  the  carbon 
dioxide  is  lost  ;  or  it  may  be  raised  to  a  bright  red  heat 
(above  600  )  and  treated  with  superheated  steam,  the 
liberated  carbon  dioxide  being  collected  ;  these  two  processes 
may  also  be  combined. 

After  describing  a  suitable  form  of  apparatus  for  carrying 
out  the  manufacture  of  oxygen  in  this  manner,  the  author 
quotes  the  following  advantages  possessed  by  this,  over 
Boussiugault's  barium  dioxide  process,  as  improved  by  Briu 
Brothers. 

Calcium  plumbate  costs  about  one-third  as  much  as 
barium  dioxide  and.  gives  up  the  whole  of  its  available 
oxygen,  whereas  barium  dioxide  yields  only  8  per  cent,  of 
its  available  oxygen  (compare  Thome,  this  Journal,  1890, 
246 — 252).  Calcium  plumbate  is  not  acted  on  by  steam 
and  is  not  rendered  useless  by  carbon  dioxide;  it  can  be 
prepared  in  any  kind  of  furnace  or  retort,  whereas  barium 
dioxide  must  always  be  treated  in  air-tight  vessels. 

No  compression  or  exhaust  pumps  are  required  in  the 
calcium  plumbate  process,  and  the  cost  of  the  plant  and 
working  expenses  are  less  than  in  the  case  of  the  barium 
dioxide  process.  (See  also  this  Journal,  1890, 108,  391,  and 
732.)— F.  S.  K. 


The  Naphthalene   Question.     E.  Kunuth.     J.  fur  Gasbe- 
leuchtung, 1891,  34,  529—534. 

I.\  a  paper  read  at  a  meeting  of  "  Der  deutsehe  Verein  vou 
Gas  und  Wasserfaehmanneru,"  the  author  discusses  the 
conditions  under  which  naphthalene  is  deposited  from  coal- 
gas. 

Although  it  is  frequently  stated  that  an  increase  in  the 
temperature  of  carbonisation  is  accompanied  by  an  increase  in 
the  production  of  naphthalene,  this  statement  is  contrary  to 
the  author's  experience  ;  he  considers  that  such  an  increase 
in  the  deposition  of  naphthalene  is  rather  due  to  the  fact 
that  the  condensers  are  not  enlarged,  although  the  make  of 

-  is  greater,  and  are  consequently  unable  to  fulfil  their 
proper  function.  The  deposition  of  naphthalene  in  a 
dissolved  state  is  the  more  complete  the  more  slowly  the 
gas  is  cooled;  that  is  to  say,  the  longer  it  is  allowed  to 
remain  in  contact  with  the  tar,  the  high  specific  heat  of 
which  prevents  any  sudden  lowering  of  the  temperature  of 
the  gas.  (Compare  this  Journal,  1889,  949—954.)  The 
statement  of  Breinond  that  solid  naphthalene  is  not  depo- 
sited from  dry  coal-gas  is  without  foundation,  as  gas,  dried 
with  calcium  chloride,  behaves  just  like  the  moist  gas.  It 
was  also  found  that  the  deposition  of  solid  naphthalene  is 
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i  by  the  addition  of  ammonia  to  ordinary  coal- 
gas,  a  result  which  calls  into  question  tin--  Btatemi 
Friedleben  and  Tieftrunk  on  this  subject. 

Foi  the  deposit! 1  solid  naphthalene  to  take  place  it 

is  not  necessary  that  the  coal-gas  should  lie  cooled  below 
fld  .1  lowering  of  it-  >  •    by  a  few  decrees 

is  enough  to  cause  a  deposition  even   when  the  original 
aigh  as   16   < '..  so  that  the  gas  should  be 
cooled  gradually  in  its  passage  from  the  condensers  to  the 
pnrifii 

luthorthen  raises  the  question  whether  it  would  be 
advantageous  to  emploj  if  condensers  after 

the  gas  has  passed  the  purifiers;  such-  j  would 

.,i  course  be  almoi  nless  the  surface  of  the  water 

in  the  meters,  bolder-tanks,  &c,  wei  ! 

leum  or  some  such  substance  to  prevent  tb.-  re-absorption  of 
aqueous  vapour.  Since  the  solvent  action  of  the  petroleum 
on  the  luting-  is  a  serious  drawback  to  its  employment,  and 
no  other  liquid  suitable  for  this  purpose  is  known,  it  might 
be  advantageous  to  place  the  condensers  after  the  town's 

ower  the  temperature  o 
artificial  means  ;  if  this  were  done  it  would  of  course  be 
■  i  v  to  cover  the  surface  of  the  water  in  the  traps  and  in 
the  consumers'  wcl  meters  with  petroleum  or  repla 
nat.  i  by  glycerin  or  otherwise  to  prevent  any  re-absorption 
of  water.     The  advantagi  b  thorough  condensation 

would  h.  that  not  only  the  deposition  of  naphthalene,  but 
also  the  formation  of  hoar  frost  in  the  mains  would  be  pre- 
vented; il  is  true  that  the  consumer  would  get  more  light 
i,,r  tli,-  same  money,  the  gas  being  denser,  but  tin-  would 

of  view  by  a 
considerable  saving  in  wages  and  materials,  which  are  at 
present  spent  in  removing  stoppages,  and  also  by  an 
increased  consumption  owing  to  uninterrupted  supply. 

Some  remark*  were  made  on  the  author's  paper  by  Basse, 
of  Dresden,  in  which  be  said  that  be  could  confirm  Tief- 
trunk's  statements  on  the  di  ,  naphthalene,  and 

thai  ammonia  and  tar  certainly  do  acl  as  carriers  of 
naphthalene.  A-  regards  the  influence  of  the  temperature 
•  it  carbonisation  on  the  produ  naphthalene,  be  did 

not    think    it   was  appreciable.      With  to   tl"' 

mi-,  on  the  addition  of  ammonia  to  coal- 
gas,  he  pointed  "in  that  miii-i-  the  naphthalen 

mixed  with  tar  and  am  mi  una  the  expe ont  is  not  of  much 

cids  just  bi 
into  the  purifiers,  so  that  the  ammonia  present  in 
van. in--  forms  will  I"  combined,  a  considerable  deposition 
oi  naphthalene  "ill  I"-  observed  shortly  afterwards  either 
in  tin-  purifiers,  station-meter,  holder-pipes,  or  town's  meter. 
The  only  hi-  I  ag  the  deposition  of  naphthalene  is 

to  i 1  the  gas  thoroughly,  bul   as  slowlj  as  possible;  this 

has  been  •  leai  Ij    demonstrated  in 

1      opened    10  yi  a  trai ( 

crystalline  naphthalene  has  been  found  either  in  the  meters 
or  in  the  town  mains,  owing  to  the 

condemv  i    and  of  large  pipes  Tor  distributing  the  gas.     The 
il  tin-  branch  pipes  must   also  II)  chosen  and 

1 ranged   in  order  to  avi 
Hasse  does  not   believe  in  the  addition  of 
to  the  finished  gas,  a  co  icated  by  the  am 

means   ol   p  iges,   as   the   ' me   is  soon 

condensed  again  in  anothei  purl  of  the  mains.  -!■'.  s.  K. 


ssel,   and   there   ignites   the   mixture   of  gas  and  air. 
During  the  time   that  this  flame  is  passing  down  the  tube, 


unci.     N.  Teclu.     Jour.  1'rakt.  (.'hem.  1891,  44. 

•J  1 6 

Whili  showing  the  expl  ipparatus 

bed   bj    II.  urn \nl.-itung    mm  Experimentiren, 

|.    1 18  i.  the  authoi  notici  d  a  pi  culiar  phi  nomenon,  ■ 

no   men  ide  in  the  work  referred  to.     When  the 

nitcd  at  a  (see 
and  the  stopper  /'  taken  out    the 

bowl  \.i.  it     the    same 

time  diminishing  in  luminosity,  and  afti 
yelloK  .-..lour  begins  to  disappear,  a  bluish  zone  becoming 
visible:  then  the  whole  flami  listinotly  blue,  ana 

in  it  there  is  formed  a  second  greenish  conical  liana-  which, 
ntiiiuallv  smaller,  passes  down  the  tube  into 


Fig.  1. 
a 


#j& 


the  original  flame  can  be  observed  burning  quietly  at  <i,  but 
.vith  diminished  luminosity. 

It  is  clear,  therefore,  that  under  suitable  condil 

flame  of  coal-gas  can  be  resolved  into  two  parts,  one  of 
which  continues  to  burn  in  its  original  position,  whilst  the 
other  passes  down  the  tube. 


B 


Oi 


This  phenomenon  can  also  be  observed  with  the  aid  of 
the  apparatus  shown  in  Pig.  9  which  consists  of  a  flask  A 

(1    litre    in   capacity),    provided    with    two    tubes    C   and    I! 

i  ki  mm.  in  diameter). 

Coal-gas  is  passed  through  the  tube  C,  and  after  the  air 
has  bi  en  expelled  from  the  apparatus  a  light  is  applied  toy'; 
if  now  the  gas  is  turned  off  the  same  two  names  are 
observed  as  in  the  case  of  Heumann's  apparatus,  if, 
however,  at  the  moment  when  the  two  flames  begin  to 
.  air  i-  passed  into  A  through  (',  the  descent  of  the 

One  flame  in  li  is  more  rapid:  if,  on  the  other  hand,  coal- 
ga.s  is  passed  through  C  shortly  after  the  separation  of  the 
two  flames  takes  place,  the  tube  (being  at  the  same  time 
raised  until  its  extremity  is  at  g,  the  flame  which  was 
previouslj  descending  begins  to  rise  in  H. 

The  apparatus  shown  in  Fig.  I!  consists  ol  B  glass  tube  A 
I  80  cm.  long  and  2  cm,  wide),  into  which  is  fitted  a  funnel 
B  (8  cm,  in  diameter  at  the  broadest  part):  C  is  a  glass 
tubi  i  mm.  in  diameter), on  which  i-  blown  a  small  bulb  0, 
sufficiently  large  to  completely  close  the  funnel  I!. 

'  oal  gas  is  passed  through  the  tube  C,  the  bulb  o 
being  pi  -    to  the  funnel  opening,  and  the  issuing 

L'as  IS  ignited  at  /';   if  now  ('  is  lowered  a  little  so  that  air  is 

admitted  into  \.,  the  se id   flame  begins  t"  descend,  and 

bj    moving   C    the   quantity   of    air   admitted  can 
regulated   that   this  flame  is  kept  burning  in  anj 
position  in  the  tube  A,      The   bluish   flame,  which  continues 
to    burn    at   _/',    has    its    convex     surface    turned    upwards, 
whereas  the  much  hotter,  greenish  Maine  in  the  lube  has  its 
convex  surface  turned  downwards. 
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These  experiments  show  that  the  ordinary  flame  of  a 
Bunsen  burner  consists  of  two  superposed  conical  flames  of 
different  heights,  but  having  the  same  base  ;  this  is  very 
clearly  shown  by  holding  wooden  slabs  in  various  positions 

Fig.  3. 
f 


A 


in  the  flame  of  a  Bunsen  burner,  in  which  the  difference  in 
height  between  the  inner  and  outer  flames  is  as  great  as 
possible ;  Dessaga's,  Maste's,  and  Terquem's  burners  are 
most  suitable  for  this  purpose. 

The  burnt  figures  obtained  in  this  way  show,  not  only 
the  difference  in  temperature  of  the  two  flames,  but  also 
whether  the  supply  of  oxygen  is  obtained  from  within  or 
from  without  the  flame.  In  Fig.  4,  for  example,  which 
shows  the  burnt  impression  of  the  upper  flame,  it  is  seen 
that  carbonisation  lias  taken  place  to  a  greater  extent  at 
the  outer  surface  ;  in  the  case  of  the  inner  flame  (Fig.  5) 
the  contrary  is  the  case. 


Figs.  4  and  3. 


Fig.  6. 


Pig.  f>   shows   the  burnt   impression  obtained  by  holding 
the  wooden  slab  vertically  in  the  flame F.  S.  K. 


The   Structure  and   Chemistry  of  Flames.     A.  Smithells 

and  H.  Ingle.  Proc.  Chem.  Soc.  1891,  159—163. 
The  authors  have  been  engaged  for  twelve  months  in 
investigating  the  chemistry  of  flames  produced  by  burning 
known  hydrocarbons,  and  are  still  continuing  their  experi- 
ments. The  publication  of  their  results  in  the  present  form 
is  consequent  on  the  appearance  of  a  paper  by  N.  Teclu 
(see  preceding  abstract),  who  describes  the  phenomenon 
which  served  as  a  starting  point  in  the  authors'  inquiry. 

If  a  long  glass  tube  be  fitted  by  means  of  a  cork  over 
the  metal  tube  of  a  Bunsen  burner,  so  as  to  form  a  wider 
continuation  of  it,  the  flame  can  be  caused  to  burn  at  the 
top  of  the  glass  tube.  When  the  gas  is  turned  slowly  off, 
the  flame  becomes  smaller,  and  develops  a  sharply  defined 
inner   cone   of    a   greenish   colour ;    this    cone   ultimately 


becomes  almost  a  flat  disc  of  flame  and  enters  the  glass 
tube.  It  will,  as  a  rule,  descend  at  a  rapid  rate  for  some 
distance,  then  begin  to  oscillate,  and  finally  cither  detonato 
and  light  the  gas  at  the  bottom  of  the  metal  tube,  or  else  go 
out.  If  the  gas  supply  be  very  carefully  regulated,  the 
flame  may  be  got  into  such  a  state  that  it  will  descend  the 
tube  for  a  short  distance  and  then  re-ascend,  and  in  this 
state  it  is  very  easy  to  see  that  whilst  the  lower  cone  is 
moving  there  remains  at  the  top  of  the  tube  a  steady  cone 
of  flame  of  a  pale-lilac  colour.  By  heating  the  glass  tube 
at  one  point,  so  as  to  increase  at  that  point  the  rate  of 
inflammation,  it  is  possible  to  tix  the  oscillating  inner  cone ; 
that  is,  to  prevent  its  re-ascent.  It  is  also  possible  to  effect 
this  by  narrowing  the  bore  of  the  glass  tube  at  one  point, 
so  as  to  diminish  the  rate  of  inflammation,  i.e.,  to  prevent 
the  descent  of  the  inner  cone  past  that  point.  In  this  way 
it  is  possible  to  separate  the  two  hollow  cones  of  combustion 
which  constitute  the  Bunsen  flame,  and  to  keep  them  any 
distance  apart  for  any  length  of  time.  This  permits  of  the 
aspiration  of  the  gases  from  the  space  between  the  cones 
without  any  chance  of  admixture  of  outside  air  or  of  pro- 
ducts of  combustion  from  the  upper  cone. 

The  apparatus  used  by  the  authors  in  most  of  their 
experiments  consisted  of  two  glass  tub  s,  one  of  which 
slides  very  easily  within  the  other.  The  inner  tube  c, 
which  is  the  longer  one,  is  united  to  the  outer  one  by  an 
india-rubber  collar  a,  through  which  it  slides  freely,  and 
the  two  tubes  are  kept  co-axial  by  a  ring  of  asbestos 
packing  b.     The  projecting  end  of  the  inner  tube  may  be 


A 


i 


fitted  to  a  Bunsen  burner,  but  the  authors  have  usually  led 
separate  supplies  of  gas  and  air  into  the  apparatus  by  a 
T-tube,  instead  of  using  a  Bunsen  burner,  in  order  to  have 
a  better  control  of  the  flame.  With  this  apparatus  a  non- 
luminous  flame  is  easily  obtained,  and  the  two  cones  can  be 
separated  in  two  ways.  If  the  apparatus  is  arranged  so  that 
the  flame  is  formed  at  the  orifice  of  the  wider  tube  d  and 
the  orifice  of  the  narrower  one  e  is  8  or  10  cm.  below  it, 
on  increasing  the  air  supply  the  inner  cone  of  flame  will 
ultimately  descend  and  rest  upon  the  orifice  of  the  inner 
tube.  If,  on  the  other  hand,  the  inner  tube  be  made  to 
project  beyond  the  outer  one  and  the  non-luminous  flame 
be  formed  on  it,  then,  if  there  be  a  sufficient  air  supply,  on 
sliding  up  the  outer  tube  it  will  as  it  passes  the  flame 
cleanly  detach  and  carry  up  the  outer  cone,  leaving  the 
inner  one  still  burning  on  the  inner  tube. 

The  authors  have  made  similar  experiments  with  flames 
of  liquid  hydrocarbons  by  charging  air  with  the  vapour  of 
the  liquid  by  passing  it  through  a  "  saturator "  such  as  is 
used  for  producing  the  ether-oxygen  lime-light.  The 
vapour-charged  air  is  afterwards  mixed  with  more  air,  and 
by  suitably  regulating  the  proportions  a  non-luminous  flame 
is  obtained  and  divided  into  two  cones.  In  the  case  of 
liquid  hydrocarbons,  the  lower  cone  of  flame  usually  appears 
to  be  divided  by  dark  spaces  into  several  petal-like  divisions 
which  are  in  rapid  rotation.  In  the  case  of  benzene  vapour 
the  following  sequence  of  appearances  is  presented  :  starting 
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will,  t!,.  iIj.-  inner  lube,  8  or  10  cm.  below  that  of 

..  r  one,  ;t  luminous  smoky  flame  is   first  ob< 

the  latter;  as  air  in  gradually  added  the  flame  h 

and  lean  luminous,  and  an  inner  cone  begins  to  develop,  but 

has  I me   non-luminous  it  descends  to  the 

inner  tube :  more  air  makes  t><>t!i  it  and  the  upper  cone  non- 
luminous,   and    tl  ly   1"-    maintained.      If   now 

somewhat  /•  »  air  i-  supplied,  a  luminous  streak  appears  at 
the  tip  of  the  inm  I  passes  right  np  and  through 

the  tip  of  the  upper  cone.  If  more  air  is  Bupplied,  the 
upper  cone  of  flame  begins  to  disappear,  and  only  the  upper 
part  "f  it  remains  i  this  also  gradually  Fadi  -  away .  and  then 
there  i-  "i.lv  the  low<  r  cone  left  Still  more  air  produces  a 
..ii  the  inner  cone,  the  colour  changing  and  the 
combustion  becoming  let  until  the  cone  run 

t,  passes  upwards,  and  disappears.      There  is  thus  a 
.1  transition  from  the  richly  luminous  flame  to  one 
pale-blue  cone  just  on  the  point  of 
extinction  through  excess  of  air. 

The  hydrocarbons  examined  bj  the  authors  were 
ethylene,  methane,  pent  d  benzene.  Coal- 
gas  was  al Bed.     II.  -  between 

the  two  flame  wen  I   in  all  the- 

volumetricalh  or  gravimetrically. 

The  results  obtained  in  the  preliminary  survey  show  that 
the  products  of  combustion  of  the  first  cone  are  essentially 
i  it.  iiii.iii,  and  II...  and  that  tie-  second  zone  i-  due  to 
the  combust  nd  H,  with  the  external  air. 

in   harmony   with   the   conclusions   of 

Blochmann,  tly,  ami  with  the  nut  generally 

known  work  of  Dalton  on  tie-  explosion  of  methane  anil 

ethylene  with  oxygen  in  quantities  insufficient  for  complete 

bustion,  which  was  repeated  in  1861  by  Kereten. 

authors  |inint  nut   i  I )   that    carbon,   according    to 
Baker's  experiments,    even   in    excess   of  oxygen,    burns 

'  i.  ami  nut    t..   (It;    (-1  i  that  tin    heat    of 

i ibusl  ..hi.  carbon   to  CO   is   probably  greater 

than   that   ol    hydrogen  to   Hit,  i:i)   that,   according  to 
Dalton,  (II,.  when  burnt  with  its  own  volume  of  oxygen, 
i  '...I  in  tin-  equation — 

(II.      •  II"  *   II 

ami  they  conclude  that  this  equation  represents  tin-  character 
of  the  taking  place  in  tin-  inner  cone,      lint  as 

the   two  substances  CO  and    11  it  act  upon  one   another 

ie  case  is  i i    reversible 

,  and  fout  products  will  result,  viz.,  CO.,  II. 'i.  CO, 

ami  II 

The  conditions  of  equilibrium  of  this  system, 

.1  bj   the  mcienl  in 



nditions   ol   ;•  mperature  ami 

dilution.     The  author-  in  thi  ii   i I   reliable  experiments 

,-,  get 
nun, I...  tlj   differing  but   they  an 

I  in  shell  ing  this  question. 

Ih.-  authors   have  succeeded  in  dividing  into  two  c !8 

produced    bj    admixture    of    air    with    cyanogen, 

sulphuretted  hydrogen,  carbon  bisulphide  and  de posed 

ammonia  <  ■ .  .  \    •  3  II  i       I  he  products  .■'  thi 

in  tie-  .  I  in  one  i  cperimeul  to 

-I-'  i  the  prop  vols,  of  the 

former  to  i  •■■•\  "t   the  latter. 

-.nth.  il-  i.  continuing  the  experiments,  with  a 
vie*  of  i  In.  .1  it  in'  the  following  points  i — 

.meter  of  tl 
■V    In-   fl 

in.)    I  ompositi t  the  interconal  gases  in  the 

"I  bydroi  i  ,| f  mixtures  ..h..     ii 

so  a-  to  ascertain   II I  in  what  way,  the  cocfl 

i'  "       ' '  "         \  ,    , 

hwj         ..        1 1  vam     wnli  ih mpositton  of  the 

ami  other  Rondil 

I  The  comt  -  from 

hydrocarbon  flames  whilst  carbon  is  being  Liberated,  bo 
Main  whether  the  him  due 

to  simple  decomposition  ol  hydrocarbons  bj  beat,  to 
preferential  combustion  ol  hydrogen,  to  partial  decom- 
pofitio 


(iv.)  The  exact  nature  of  the  flame  of  cyanogen,  so  as  to 
ascertain  what  governs  the  proportions  of  C(  >  ami  ti  t, 
formed  in  the  inner  cone. 

(v.)  The  manner  in  which  the  partition  of  oxygen  takes 
place  in  the  inner  eone  between  C  anil  II,  II  ami  S, 
( '  ami  s.  so  as  to  obtain  information  as  to  the  affinities 

of  C.  II  ami  S  for  OXJ  gen. 

(vi.)  The  spectroscopic  appearances  of  the  flames, 


Note  on  the  Structure  of  Luminous  Flames.     \.  SmitheUs. 

I'loe.  (hem.  Soc.  1891,  164   -165. 

The   author  gives  a  brief  Bummary  of  the  various  views 
that   have   been   held   on  this  subject.     With  one  or  two 
ins,  there  has  been  general  agreement  since  the  time 
of  Berzelius  thai  an  ordinary  candle  flame,  or  the  il 
escaping  from  a  circular  hole,  is  divisible  i> il 
chief  regions:   (i.)  the  dark  inner  part ;  (ii.) the  luminous 
part;  (iii.)  a  small,  bright  blue  part   at   the  base  of  the 
thinning  off  rapidbj  a-   ii  extends  upwards)  (iv.)  a 
ueily  visible,  faintly  luminous  mantle  surrounding 
the  whole  flame. 

Ih.-  explanation  which  the  author  would  give  of  these 
regions  is  as  follows  : — The  gas  or  vaporised  wax,  on 
issuing  from  the  orifice  or  wick,  becomes  mixed  with  air 
ami  hums.  Whether  or  not  the  flame  is  luminous  depends 
rate  at  which  the  combustible  is  supplied.  If 
slowly  supplied,  sufficient  air  i-  admixed  with  the 
non-luminous  combustion.  Thus  a  verj  -mall  gas  name  is 
non-luminous,  ami  so  also  the  flame  of  a  candle,  with  the 
wick  cropped  close  to  the  wax.  It  is  conventionally  Baid 
.1  gas  hums  with  a  luminous  flame;  it  is  just  as  true 
io  -;u  that  it  burns  with  a  non-luminous  flame.  The  small, 
non-luminous  flame  of  coal-gas,  or  of  a  -hurt  wick  candle. 
i-  -.-.-ii  io  have  the  same  structure  a-  a  Bunsen  burner,  vi/., 
a  bright  blue  inner  cone,  and  a  pale  lilac  cone  superposed 
upon  it.  The  author  supposes  that  we  have  here  the  same 
chemical  changes  occurring  as  are  dealt  with  in  the  previous 
paper,  viz.,  that  the  first  combustion  in  the  inner 
mainly  to  In,  Hi  1. 1  i  t  ami  II  ,  ami  the  final  one  in  the 
outer  .one  is  mainly  that  of  CO  and  Hj  to  CO.  and  Hit. 
This  is  made  more  probable  by  the  Fact  that  if  the  gas 
supply  he  increased,  tie'  luminous  tip  appears  just  at  the 
point  where  it  appear-  in  the  experiment  with  benzene,  ami 
ii  after  it  is  considerabl;  developed  the  shape  of 
the  Ham.  betrays  the  persistence  of  the  inner  cone.  As 
supply  i-  further  increased,  the  luminous  area 
becomes  inct  be  relics  of  the  two  original 

cones  being  very  -mall. 

'Ih.-   author's  view   i-    further  enforced   by  the   simple 
experiment  of   taking   a   flame  about  S   cm,  high   fi 
Bunsen  burner  with  the  air  hoi.-  stopped,  noting  the  blue 

region  at  the  basi  of  the  flame  ami  the  dim  mantl itside 

it  ami  then  gradually  turning  on  the  air.  The  gradual 
transition  -hows  unmistakably  that  the  blue  part  ami  the 
mantle  are  the  "  rudiments"  of  the  two  cones  of  a  Bunsen 
flame. 

With  regard  to  the  luminous  part,  everything  gi 

show    thai    it    is    mainly   a    region   "here   hvdroearbons   are 

decomposed  bj  the  heat  of  the  outer  parts  of  the  flame. 
Ih.'  precise  nature  of  the  change  is  being  studied  by  the 

author. 

The  dark  inner  zone  oontains  mainly  unhurried    gas, 
mixed  with  Borne  products  of  combustion  from  surrounding 

\   commonly  held  view  that  the  mantle  of  a  luminous 

flame  is  due  to  heated  air  ami  products  ot  combustion  is 

inconsistent  with  the  above  i  xplanation,  ami  also  with  the 

fact  that  in  recent  experiments  it  ha-  been  found  impossible 

i  air  luminous  at  the  highest  attainable  temp,  ratme-. 

The  view  thai  carbon  i-  separated   in  a  fla owing  to 

the   preferential   eouihiual ion   of  oxygen  with    hydros: 
opposed,  the  author  think-,  to  all  experimental  evid 

which  he    i-   of   opinion    l""  -    to   show    that    if   the    . 

supply  be  limited  carbon  will  burn  before  hydrogen. 

The  author  would  describe  a  luminous  flame  as  follows : — 
(i.)   An    miter    -h.ath    01     mantle,    with    (ii.)    an    inner 

bright  blue  portion  visible  at  the  base  of  the  flame.    These 
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two  parts  correspond  respectively  to  the  outer  and  inner 
flame  cones  of  a  Bunsen  flame,  and  mark  the  region  where 
the  coal-gas  or  candle-teas  is  burning  with  a  large  quantity 
of  air. 

(iii.)  The  yellow  luminous  part  marking  the  region  where 
the  heat  of  the  parts  (i.)  and  (ii.)  is  decomposing  hydro- 
carbons, setting  free  carbon,  which  rapidly  glows  and  burns. 

( iv. )  The  dark  inner  region,  consisting  of  unburned  gas, 
mixed  with  products  of  combustion  of  surrounding  parts. 

Novelty  is  not  claimed  for  this  description,  but  the 
author  considers  that  the  experiments  described  in  the 
preceding  paper  put  the  matter  in  a  somewhat  new  light. 


PATENTS. 


Improvements  in  Apparatus  for  Charging  and  Drawing 
Gas  Retorts.  J.  liuscoe,  Hyde.  Eng.  Pat,  1-1,720, 
September  17,  1890.     lid. 

This  specification  relates  to  a  modified  form  of  the  appa- 
ratus described  in  Eng.  Pat.  18,108  of  1889  (this  Journal, 
1891,  128),  in  which  the  latter  is  adapted  to  work  in 
conjunction  with  the  moveable  division  plate  for  charging 
inclined  retorts,  described  by  Trewby  (Eng.  Pat.  19,25G  of 
1889),  and  is  also  rendered  capable  of  charging  or  drawing 
inclined  retorts  by  means  of  an  ordinary  scoop  or  rack. 
There  is  in  addition,  on  the  top  of  the  travelling  framework 
on  which  the  division  plate  or  scoop  is  mounted,  a  coal- 
tank  carrying  sufficient  coal  to  charge  all  the  retorts  in  a 
row,  and  communicating  by  a  sliding  door  with  a  measuring 
hopper  which  contains  the  quantity  requisite  for  one  charge, 
and  is  connected  with  a  shoot  delivering  the  coal  at  the 
mouth  of  the  retort. 

The  mechanical  details  of  the  invention  are  illustrated  by 
six  sheets  of  drawings. — S.  1!.  A.  A. 


Improvements  in  the  Revivification  of  Materials  Em- 
ployed for  the  Purification  qf  Coal-Gas,  and  in  the 
Treatment  of  the  Residues.  C.  \V.  Jones,  Milan,  Italy. 
Eng.  Pat.  14,906,  September  20th,  1890.  6d. 
According  to  this  invention,  the  exhausted  material  is 
watered  and  mixed  with  about  6  per  cent,  of  quicklime.  It 
is  then  placed  in  a  heap,  and  "  allowed  to  remain  until  the 
reaction  is  complete,  which  is  noticeable  by  its  change  of 
colour."  The  lime  has  now  transformed  the  sulphates  and 
compounds  of  ferric-cyanide  into  the  corresponding  calcium 
salts  of  lime,  and  the  oxide  of  iron  is  re-formed,  and  may- 
be washed  free  from  the  other  compounds.  The  wash- 
waters  are  first  heated  in  a  boiler  closed  by  a  syphon 
dipping  into  a  vessel  containing  sulphuric  acid,  by  which 
the  ammonia  is  retained  ;  the  residual  liquors  are  evaporated 
down,  and  the  cyanides  recovered.  Drawings  are  also 
given  in  the  specification  of  a  suitable  arrangement  of 
lixiviating  tanks  and  boilers. — S.  Ii.  A.  A. 


Improvements  in  Stoves  or  Apparatus  for  Generating  or 
Burning  Gas  obtained  from  Petroleum  or  other  like 
Liquids  for  Heating  Purposes.  J.  Dheyne,  Schaerbeck  ; 
V.  de  Nydpruek  and  F.  de  la  Hault,  lirussels,  Belgium. 
Eng.  Pat.  16,576,  October  18,  1S90.     8<i. 

Th K  apparatus  consists  of  an  hermetically  closed  reservoir 
provided  with  a  screw-stoppered  opening  for  charging  the 
petroleum,  an  air-puinp  for  compressing  the  contents,  a 
safety  valve,  and  a  long,  narrow  tube  passing  through  the 
cover,  and  reaching  almost  to  the  bottom  of  the  reservoir. 
This  tube  is  prolonged  outside  the  reservoir  for  some  distance, 
and  is  then  wound  round  a  narrow  chimney  downwards, 
the  end  brought  inside  the  chimney  and  connected  with  a 
regulatiug  nozzle.  The  worm  is  arranged  in  the  centre 
of  an  ordinary  lamp  with  a  circular  wick,  suitably  supported 
on  the  top  of  the  reservoir.  The  upper  part  of  the  worm- 
chimney  is  provided  with  a  cap  covered  with  wire  gauze  or 
perforated  sheet  metal.  The  combination  of  lamp  and 
worm-chimney  is  enclosed  in  a  cylindrical  casing,  perforated 
below  and  notched  above  for  the  reception  of  objects  to  he 


heated.  The  reservoir  being  charged  with  petroleum  and 
pressure  applied,  the  hydrocarbon  is  forced  up  the  vertical 
tube  and  into  the  worm  heated  by  means  of  the  circular 
wick  lamp,  where  it  is  volatilised  ami  discharged  through 
the  regulating  nozzle  into  the  chimney,  at  the  top  of  which 
it  is  ignited. — S.  B.  A.  A. 


Improvements    in    Setting    Inelined    Carbonising  or    Gas 
Retorts.     I..   Van  Vestraut,  Southall.     Eng.  Pat.  17,201 
( Ictober  28,  1890.     6</. 

During  the  erection  of  the  retort-setting,  a  core  of  any  re- 
quired section  is  affixed  to  the  upper  end  of  the  retort  so 
that  it  is  continuous  with  the  inside  of  the  retort,  slanting 
at  first  in  the  same  direction,  and  then  curving  and  rising 
vertically  upwards  to  the  top  of  the  setting.  This  is  built  in 
with  brickwork,  so  that  when  the  core  is  removed,  a  channel 
is  left  through  which  the  retort  may  be  readily  charged. 
The  lower  surface  of  the  channel  may  be  liued  with  an  iron 
plate  for  some  distance  from  the  junction  with  the  retort ; 
a  lid,  &c,  is  similarly  fitted  to  the  mouth. — S.  B.  A.  A. 


Improvements  in  the  Manufacture  of  Combustible  Gas  for 
Heating,  Lighting,  and  Generation  if  Motive  Poioer. 
11.  Guyon  and  L.  Metais,  Paris,  France.  Eng.  Pat. 
18,360,  November  14,  1890.     Sd. 

1  \- 1 1  in  of  damping  coke,  resulting  from  the  carbonisation 
of  coal,  in  the  open  air  as  is  usually  done,  the  patentees 
effect  its  extinction  in  a  closed  vessel  by  means  of  steam 
and  water  successively.  The  steam,  acting  on  the  incan- 
descent fuel,  gives  rise  to  a  gaseous  mixture  of  hydrogen, 
caibonic  oxide,  carbon  dioxide,  &c,  which  can  be  mixed 
with  the  illuminating  gas,  or  utilised  for  the  production  of 
steam,  and  for  various  other  purposes.  When  the  coke  has 
been  cooled  to  a  certain  extent,  water  is  injected  into  the 
vessel  ;  the  steam  obtained  in  this  way  can  be  used  as  a 
motive  power,  or  can  be  employed  for  damping  the  coke  in 
the  first  stage  <>t   the  process. 

The  residual  coke  can  be  sold  at  the  same  price  as  if  it  had 
been  damped  in  the  usual  way.  When,  however,  the  coke 
is  of  low  quality,  it  may  be  advantageously  left  in  the  closed 
vessel  and  raised  to  incandescence  by  injecting  a  stream  of 
air:  in  the  latter  case  it  is  damped  again  with  steam  and 
water  successively,  and  the  process  continued  until  tho 
coke  is  exhausted.  For  details  of  the  vessel  in  which  these 
operations  are  carried  out,  the  specification  and  drawings 
must  be  consulted. — F.  S.  K. 


.1  Manufacture  of  Porous  Magnesian  Bricks  for  the 
Linings  of  Stoves,  Furnaces,  Fireplaces,  and  Fines, 
and  the  I  Construction  of  Stoves  ami  Furnaces  with  such 
Bricks.  ().  Clausen,  Paris,  France.  Eng.  Pat.  20,955, 
December  2;i,  1890.     Sd. 

Thk  patentee  claims  a  system  of  stove  construction,  by 
which  it  is  alleged  the  combustion  of  the  fuel  is  more  per- 
fect than  in  existing  arrangements,  while  the  temperature  of 
the  products  of  combustion  is  but  little  above  that  of  the 
surrounding  air.  For  the  attainment  of  these  results  he 
uses  a  form  of  stove  made  of  porous  magnesian  bricks  in 
which  the  combustion  chamber  is  closed  at  the  top,  so  that 
the  first  imperfect  products  of  combustion  are  forced  to  pass 
downwards  through  the  burning  fuel,  and  come  in  contact 
with  the  air  entering  by  a  series  of  small  holes  surrounding 
the  base  of  the  chamber.  In  order  to  avoid  excess  of  air  a 
feeble  draught  is  used,  its  precise  amount  being  regulated 
by  a  valve  at  the  front  of  the  stove,  or  by  plugs  in  the  holes 
surrounding  its  base.  The  products  of  combustion  pass  up 
an  annular  space  surrounding  the  combustion  chamber,  and 
then  downwards  close  to  the  external  wall  of  the  stove,  and 
finally  away  by  a  flue  starting  at  its  lower  part.  The 
magnesian  bricks,  to  which  the  efficiency  of  the  apparatus 
is  said  to  be  largely  due,  are  formed  by  plunging  bricks  of  a 
porous  material  into  water  containing  magnesia  in  suspen- 
sion. When  used  for  heating  rooms,  the  walls  of  the 
smoke  flues  may  be  covered  with  thin   asbestos  millboard, 
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with  the  view  of  transmitting  and  radiating  the  heat  given 
oil  by  them.      '1 1  -  said  t.>  be  applicablenot  only 

j,  but  to  boilers  ami  metallurgical  furnaces. 
— B.B, 


/,„.„„.  .  Hanufaeturt    <■/'  Illuminating   (-us. 

.1.  I  .  Mien,  New  Fork,  l    s.A.     Eng.  Pat.  9716.  June  :t, 

Dmotothu  invention,  coal  is  distilledin  a  cupola 

of  air,  and  the  gas  i-  led  through 

situated  under  the 

through  the  furnace  fit  I   to  heat  the 

ind  finally  hack  to  the  bottom  of  the 

cupola  and  through  the  mass  of  (.'lowing  fuel  in  the 

This  circulation  of   the  crude  gas  is  continued  until  "a 

the  heat  taken   up   by  the   crude  gas  in  the 

chamber   is    transferred    to    the    distillation 

chamber,"  and  until  "the  water  and  tarry  matters  in  the 

crude  gas  are  decomposed." 

features   which    distinguish   this 

n  hitherto  that  the  necessarj 

or  the   destructive  distillation   of  the  carbonaceous 

iniit.-ri.il    is    created    in    and    transferred    from     another 

chamber,  and  is  no!  generated  in  the  distillation." 

Ited. 
—  S.  B.  A.  A. 


Improvi      '/         /••/  Rendering  Petroleum  or  other  Liquid 
Hydrocarbon*    ffon-explotive.      S.     Kirscb,    Hamburg, 
my.     Bug.  Pat.  12,039,  July  15,  1891.     id. 
laimed  that   petroleum  oil  maj    be   rendered  non- 
explosive    bj    the    addition     of    "  Bmall     bul     su 
quantities  "  of  a  mixture  constituted  as  follows  : — 

Pi    Cent. 

0-80 

Snlph  "'■•'•- 

Bnlpl  "'-'- 

.lit -  *  77 

Chief  

>  ryt 

Water I'M 

The  illuminating  power  of  the  petroleum  is  alleged  not 
to  be  impaired  bj  the  addition. — S   Ii.   \.   \. 


Imprn  Iht    Mamifactun    of  Illuminating  Gas. 

P.   Dvorkovitz,   London.    Eng.   Pat.   13,506,  August   10, 
Bo*. 

i  in  this  patent  is  employed  for  the 
ition  of  illuminating  g 
hydrocarbon   oils]    and   its  c  is   such  thai  the 

temperature  ol    working  varies  onlj    slightly,  and   conse- 
quently   both    the    quantity    and  tin-    quality    of    the   gas 

ii    which    air    and    Steam    are 

mgt  '1  in  one 
nml  the  snme  fun  air  and   steam   snper- 

on  with  a  p  erators  filled 

with  ooke.     Hoi  air  i-  blown  into  one  of  the  generators 
until  tb  titable  temperature,  and   then 

■uperhi  iter-gas   formed  in 

]  with  superheated  hydrocarbon  vapour, 
and  ti'  mixture  passed  through  condemn 

•crabbers.     The  i  the  first 

the  process  is  employed  for  heating  carburetters,  in  which 
the  oil  vapour  bom  thi  I  with  the  water- 

so  that 
the  pri  ntinnous.    There  are  four  claims  and  two 

I    B.  k 


Improvements  relating  to  the  Manufacture  of  Ammonia 
and  Gas.  W.  B.  Lake,  London.  From  A.  Hennin, 
Springfield,  l>.A.  Eng.  Pat  15,249,  September  8, 
1891.     id. 

Thi      objeel    of    this    invention    is    to    generate    gas    and 

ammonia,  simultaneously  and  continuously,  from  bituminous 

coal,  shale  or  other  fuel ;  this   is  done   by  forcing  air  and 

Steam,  or  oxygen   and  steam,  into   a  mass  of    incandescent 

fuel  by    means   of  radial    twvers   arranged  just    above   the 

grate  of  a  generator  of  suitable  form.     The  temperature  at 

this  part  of  the  generator  is  high  enough  to  bring  about  the 

position  of  the  steam  employed,  and  also  to 

ii  dioxide  into  carbon  monoxide.     In  the 

upper  part  of  the  generator  the  fuel   is   maintained  at  a 

much  lower   temperature,  and  is   gradually  carbonised  as  it 

-  downwards,  the  ammonia  and  other  volatile  products, 

together  with  the  generator  gits  being  drawn  off  near  the 

the  generator,  and  then  treated  in  the  usual  way. 

The  greati  B(  care  must  he  taken  to  regulate  the  tempe- 
rature of  the  various  zones  of  the  generator  in  order  to 
prevent  the  decomposition  of  the  ammonia. 

With  very  crude  and  imperfect  means  of  separating  the 
ammonia  from  the  gas.  a  quantity  equivalent  to  about  half 
the  nitrogen  in  the  coal  has  been  obtained;  the  gas  pro- 
duced at  the  same  time  having  the  following  composition: — 

CO, 8'8 

'  0 29-0 

ill B'28 

II  <3'0 

This    gas    is  practically   free   from   undecomj 
and    can    be   advantageously    used   for   healing   and    metal 
lurgical  purposes.      The    make  of  gas  per  Ion  of  fuel  is  said 
to   bo  greater   than    that   obtained  by   any   process  of  like 
nature  now  known. — 1'.  S.  K. 


III.— DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

On   tin    Formation  of  Arid   Compounds   in    Petroleum, 
B.  Zaloziecki.     Zeits.  f.  angew.  them.  1891,  416—419. 

lOunl  of  acid  substances  contained  in  the  various 
refined  products  from  petroleum  is  verj  small,  hut  from 
their  behaviour  towards  the  two  indicators  Methyl  orange 

and  phi  DOlphthaleln,  they  may  be  divided    into  two  claSSOS. 

irtion,  neutral  to  the  former,  consists  of  lacto- 

alcohols,    of   distinctly  marked   acid    character,   which   form 
isic    suit,  nut  only  With  the  alkalis,  but  also  with  the 

oxides  of  the  heavy  metals,  mixed  with  the  ordinary  Batty 
acids.     The  rcniaii:  inge,  is  made  up  of 

at. lining  sulphur.  The  oils  were  examined  bj  treating 
ina  dry  separating  funnel  100  ce.  of  the  oil  with  20  eo.  of 
decinormal  caustic  soda  and  shaking  vigorously  several 
times.  After  thorough  settling  the  soda  was  drawn  off, 
filtered  through  a  dry  paper,  and  titrated  back  with  acid. 

To  test  tin  posure  to  air.  some  samples  "I  oil 

were  placed  in  a  llask  and  a  current  of  air  pas-,  d  through 
tb.  in  bj  a  pump,  firstly  at  ordinal1]  temperatures 

and    afterwards    hot,    and     finall\     several    of    the     purified 

products  were  redistilled  in  a  i  urteiit  of  air  or  oxygen      in 
the  distilled  products   were  found   amounts  of  acid 
sponding  to  from  0*8  to  1*4  oc.  of  decinorma]  caustic  soda 
per  LOO  cc.  of  oil.  and,  after  exposure  to  air  at  ordinary 

tempi  ratnr.s  for  12—24  hour-,  tlic  average  uas  only 
slightly  higher,  the  results  of  the  hot  treatment  being 
tabulated  : — 
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Cc.  of  decinormal  acid 

required  to  neutralise 

5  cc.  of  the  Oil  after 

previous  addition  of 

Caustic  Soda. 

Phenol- 

MethTl 

phthalein. 

Orange. 

Intermediate  oil,  heated  to  120°— 130° 

3'60 

■fS 

in  air  for  live  hours. 

Heavy  oil,  heated  to  150° — 1G0°  in  air 

3-211 

4-6 

for  six  hours. 

Intermediate    oil,   refined,  (Distillate 

l-4» 

0-8 

tlistilled  in  oxygen  up  to< 

l-5« 
2-0* 

Intermediate  oil    (crude)   distilled  in 

2-2 

oxygen. 

2-6 

*  10  cc.  of  caustic  soda  used. 

On  heating  the  heavy  oil  to  a  temperature  over  350°  in 
oxygen  an  explosion  took  place.  During  the  distillations 
in  air,  and  especially  in  oxygen,  considerable  amounts  of 
water  were  produced  at  the  higher  temperatures,  which  had 
an  acid  reaction,  due  partly  to  acetic  acid,  and  the  distillate 
had  the  characteristic  smell  of  fatty  acids.  These  acids  are 
probably  derived  from  the  oxidation  of  the  methyl  group  in 
the  methane  hydrocarbons  to  carboxyl,  hence  being  in  pro- 
portion to  the  water  evolved,  whilst  the  lacto-alcohols  are 
formed  from  slight  oxidation  of  the  unsaturated  compounds 
present.  This  is  shown  by  the  fact  that  a  purified  intermediate 
oil  was  almost  unchanged  by  treatment  with  air  at  ordinary 
temperatures,  whereas  an  oil  which  had  been  redistilled 
teu  times  and  hence  in  all  probability  contained  unsaturated 
■  compounds,  became  strongly  acid. 

The  large  amount  of  acidity  shown  on  titrating  some  of 
the  products  with  .Methyl  orange  must  be  due  to  the 
presence  of  mineral  acids,  and  seeing  that  some  of  the  crude 
distillates  give  almost  the  same  figures  as  the  refined  ones, 
this  cannot  be  the  acid  used  in  purification,  but  must  exist 
iu  the  raw  oil,  probably  in  the  form  of  mercaptans  and 
sidphides.  By  exposure  to  a  current  of  cold  air  in  presence 
of  caustic  soda,  the  acidity  of  the  oil  increases  more  rapidly, 
one  purified  sample  giving  10-4  cc.  after  12  hours'  blowing, 
and  before  only  0-4  cc. — F.  H.  L. 


Acids  of  Low  Carbon  Percentage  occurring  in  Petroleum 
from  Baku  :  Hepta-  and  Octonaphthenecarboxylic  Acids. 
O.  Aschan.  Ber.  24,  2710—2724.  (Compare  this 
Journal,  1890,  597,  and  1891,  825.) 

Pure  heptanaphthenecarbo.rylic  Acid,  prepared  in  a  manner 
similar  to  that  given  iu  the  first  paper  for  the  lower 
homologue,  is  a  colourless,  viscid  oil,  the  smell  of  which 
much  resembles  that  of  the  fatty  acids.  Its  specific  gravity 
at  0°  is  0-9982.  It  is  a  strong  acid,  gradually  decomposing 
calcium  chloride,  and  is  isomeric  with  the  synthetical 
methylhexamethylenecarboxylic  acid  (1 :2),  boiling  at  235° 
— 236°,  recently  prepared  by  W.  H.  Perkin,  jun.,  and 
Freer.  Its  boiling  point  is  237°— 239°.  The  following 
compounds  have  been  prepared  : — The  methyl  ester  boils  at 
190° — 192°;  its  specific  gravity  at  18°  being  0-9357,  and 
its  smell  being  pleasant  but  ultimately  causing  nausea.  The 
potassium,  sodium,  calcium,  barium,  silver  salts  were  also 
prepared,  and  it  seems  to  be  characteristic  of  the  calcium 
salts  of  all  the  acids  of  the  naphthene  series,  that  they  are 
more  soluble  in  cold  than  in  hot  water. 

By  acting  on  the  acid  with  phosphorus  and  hydriodic 
acid,  the  author  has  succeeded  in  preparing  octonaphthene, 
identical  in  all  respects  with  that  isolated  by  Markownikow 
from  Caucasian  petroleum.  Fourgrms.  of  heptanaphthene- 
carboxylic  acid  were  heated  with  0  ■  4  grm.  of  red  phosphorus 
and  3  cc.  of  hydriodic  acid  (sp.  gr.  1  ■  7)  in  a  sealed  tube  for 
four  hours  to  200° — 210°  :  after  cooling,  the  end  was 
broken  off,  and  another  0  ■  4  grm.  of  phosphorus  introduced, 
the  tube  sealed  up  and  heated  to  220°  for  four  hours,  this 
operation  being  repeated  twice  again,  0  ■  4 — 0  ■  5  cc.  of  water 


being  added  the  last  twice,  aud  the  temperature  finally  raised 
to  240°.  After  the  final  heating,  the  resulting  liquid  "product 
was  removed  with  a  pipette,  washed  with  caustic  soda,  and 
digested  in  the  warm  with  sodium.  On  distillation  over  a 
fresh  amonnt  of  sodium,  the  principal  portion  passed  over 
at  115" — 119°,  and  another  much  smaller  fraction  at  240° — 
260°.  The  first  of  these  was  repeatedly  distilled,  and  finally  a 
product  boiling  at  117° — 11 8°  (742  mm.)  was  obtained,  which 
formed  about  half  the  total  amount  of  the  crude  hydrocarbons. 
On  analysis  it  gave  figures  closely  corresponding  with  the 
formula  C„H2„.  Concentrated  sulphuric  acid  was  found  to 
have  no  action  on  it,  even  in  the  warm,  but  it  was  easily 
dissolved  by  an  excess  of  the  fuming  acid.  Bromine  was 
without  action  on  it,  and  nitric  acid  only  attacked  it  in 
presence  of  concentrated  sulphuric  acid.  Its  specific  gravity 
at  0°  was  0-7706,  Markownikow's  product  being  0-7714, 
and  boiling  at  1 19°.  Additional  proof  of  the  identity  of 
these  substances  is  found  in  the  fact  that  the  author  has 
succeeded  in  preparing  trinitrometaxylol  (melting  point  179Q 
— 180°)  from  his  product,  just  as  Markownikow  has  also 
prepared  it  from  the  naturally-occurring  substance  by  the 
action  of  fuming  nitro-sulphuric  acid. 

Octonaphthenecarboxylic  Acid  boils  at  251° — 253°  ;  its 
specific  gravity  at  0°  is  0-9S93,  and  it  resembles  the  lower 
homologue  in  every  respect.  The  calcium  and  barium  salts 
are  not  decomposed  by  carbonic  acid.  By  evaporation  on 
the  water-bath,  the  latter  is  obtained  in  colourless,  sticky 
lumps,  which  do  not  solidify  on  cooling ;  only  by  drying  at 
100°  does  it  become  hard  and  crystalline,  it  being  then 
almost  insoluble  in  cold  water.  The  methyl  ester  boils  at 
211° — 213°,  and  its  specific  gravity  at  18-4  is  0-9352.  The 
chloride  boils  at  206° — 208J,  and  the  amide  melts  at 
128°— 129°. 

The  author  considers  that  the  views  expressed  by 
Zaloziecki  (Ber.  24,  1808  ;  this  Journal,  1891,  825)  as  to 
the  nature  of  the  acids  examined  by  him,  are  unjustified. 
His  acids  are  evidently  also  naphthene  acids.  The  ease 
with  which  the  various  compounds  described  above  are 
prepared  from  one  another,  their  strongly  characteristic 
properties,  and  their  stability,  show  that  these  acids  must 
contain  a  carboxylic  group,  and  although,  in  the  higher 
homologues,  these  properties  are  less  strongly  marked,  as 
might  be  expected  from  analog}',  there  is  absolutely  no 
reason  to  believe  that  they  are  differently  constituted  (see 
preceding  abstract). — F.  H.  L. 


Petroleum  at  Baku.    Journal  de  la  Chambre  de  Commerce 

de  Constantinople,  November  14, 1891. 
However  the  exhaustion  of  the  supplies  of  naphtha  on  the 
coast   of  the  Caspian  Sea  may  be  questioned,  the  production 
of  petroleum  is  increasing  yearly. 

According  to  data  published  by  the  Kavkaz  there  were 
extracted  205,500,01)0  pouds  in  1889  and  239,000,000  in 
1890,  which  constitutes  an  increase  of  16-3  percent.  The 
same  progress  is  observed  this  year.  Comparing  the  yield 
of  the  first  half  of  1891  with  that  of  1890,  12  months  pre- 
viously, the  production  of  the  six  months  was  126,000,000 
pouds  (poud  =  36  lb.  avoirdupois),  whilst  that  for  the  first 
half  of  this  year  was  190,000,000  pouds,  of  which  17 1,000,000 
are  put  down  to  the  Balakhano  -  Sabountchi  district, 
13,000,000  to  the  Bibi-Eybate  district,  and  6,000,000  to  that 
of  Romany.  The  number  of  wells  in  working  since  the 
1st  January  has  increased  from  273  to  335  at  Balakhano- 
Sabountchi,  from  3  to  13  at  Romany,  and  at  Bibi-Eybate 
they  have  remained  unchanged  at  14. 

Included  in  this  number  of  wells  in  August  there  were  six 
springs  at  Balakhano-Sabountchi,  four  at  Bibi-Eybate,  and 
two  at  Romany. 

The  average  depth  of  the  bored  wells  in  working  is 
96  sagenes  (sagenc  =  7  ft.)  at  Balakhano-Sabountchi,  120 
at  Bibi-Eybate,  and  103  at  Romany.  As  regards  the  average 
production  of  naphtha  every  24  hours,  only  including  the 
ordinary  bored  wells  and  not  the  springs,  it  reaches  2,863 
pouds  at  Balakhano-Sabountchi,  4,007  pouds  at  Romany, 
and  5,616  pouds  at  Bibi-Eybate. 

Since  the  1st  January  of  the  present  year  new  borings 
have  been  made,  having  the  following  depths  :  At  Balak- 
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-  ibountcbi,  '  at  Bibi-Eybate,  690;  and 

at  Romai  y,  1,482. 

It  should  be  obs  trved  that  the  district  of  Romany  has  not 
brilliant  anticipations  held  at   the  time  of  the 
naphtha  in  that  locality  a  year  ago.     Naphtha 
is  only  fonnd  then-  at  a  very  great  depth,  which  ini 
the  cost  of  working. 

The  Arafelor  naphtha  spring  again  commenced  to  run, 
bat  only  for  eight  hours,  and  it  has  given  in  this  Sp 

iphtba  to  its  owner;  then  it  stopped 
■    ie  hoped  that  the  spring  will  one.  again 
operate,  three  enormous   basins   for   storing  the  naphtha 
which  it  will  give  have  been  prepared. 


PATENT. 


Improved  Means  for  rendering  Petroleum  or  other  Liquid 
Hydrocarbons    Non-explosive.       S.     kitsch,    Hamburg, 
nany.     Eng.  Pat.  12,039,  July   15,  1891.     id. 

Si  i  under  11..  page  90C. 


IV.-COLOURINQ  MATTERS  AND  DYES. 

Orthoguinolinehydrazine.     S   1  ■'.  Dufton.    J.  Chem.  Soc. 
us.)  1891,  756—759. 

Obthah ;i  iMH.iNK  is  diazotised  in  the  usual  way,  the 

calculated  quantity  of  stannous  chloride  dissolved  in  strong 
hydrochloric  acid  is  added,  and  the  tin  compound  obtained 
omposed  by  hydrogen  sulphide.  The  hydrazine 
dihydrochloride  thus  obtained  crystallises  in  thick  yellow 
lustrous  prisma.     It-  formula  is — 


IK MN       (   Ml. NIK  1. 


The   free   hydrazine    forms   fine,  long,  slightly    yellow 
needles  melting  at  6 1 

Orthoquinolinesemicarbazide,       <   ,.N  1 1 . .  N  H . N 1 1 .(  ( ) X 1 1 _.. 
is  obtained   on   mixing    aqueous  t    potassium 

cyanato  and  of  the  above  hydrazine  hydrochloride.  It 
crystallises  from  hoi  alcohol  in  white  shining  leaflets  which 
rn.lt  at  235   with  decomposition. 

i  in  the  addition  'it'    pyruvic  acid  to  a  Btrong  ai 

of  the  hydrazine  hydrochloride,  the  hydrochloride 
of  the  pyruvic  acid  hydrazont    is   produced.     It  crystallises 
water    in    beautiful    orange     needles.      The     free 
hydra 

I  II 

(Ml    .Ml.\:('< 

(  mill 

melt*  at  17  1    and  possesses  both  acid  and  basic  propi 

When  the  pyruvic  acid  compound  of  nuinolinehydrazine 
i«     heated     with    hydrochloric    acid,     orthoquinim 
carboxylic  at 

(II    ill 

.11 


IK 


IK 


/ 


, 


\ 
i  II 

•         / 
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i-  obtained.     It  ciystultiscs  in   slender  colourless   ncedlcB 
tneltiiiL'  at  286   with  decomposition.— A.  K.  M. 


Diazo-  and  Hydrazine  Compounds  of  the  Quirioline  Bases. 

E.  Bottiger.     Rer.  24,  1891,  3276—3277. 
The  author  nfers  to  Dufton's  paper  on   "  orthoquinoline- 
hydrazine"  (see  previous  abstract),  and  states  that  before 
the   publication  of   the  latter,  he   hail  already  applied  for  a 
patent  for  the  preparation  of  quinolinehydrazines. 

Diazoquinoline  chloride,  which  is  not  described  by 
Dufton,  is  tunned  when  sodium  nitrite  solution  is  added  to 
a  well-cooled  solution  of  orthamidoquinoline  in  hydro- 
chloric aeid.  It  is  not  decomposed  by  boiling  with  acids, 
■  n  when  heated  with  alkali.  It  Melds 
azo  colouis  which  will  dye  wool  directly  but  not  cotton. 

Orlhoquinolinehydraziney'ieWsa.  well-crystallised  sulphate 
and  hydrochloride,  both  of  which  dissolve  readily  in  alcohol, 
ether,  and  in  water.  The  hydrazine  melts  at  6-1  ,  reduce* 
Felilinp's  solution  in  the  cold,  and  yields  characteristic 
hydrazones  with  ketones  and  aldehydes. — A.  K.  M. 


I  New  (  '  ent  Dyes  of  the   Quinoraline 

group  II,     0.  Fischer  and   M.  Busch.     Her.  24, 
is;  I. 

The  authors  have  previously  described  (this  Journal, 
1891,   535)    the    formation   of    dwydroquinoxalines 

alcohols  and  unsubstituted  or    mono-N-substituted 

orthodiamines  of  the  benzene  group,  and  called  attention 
to  the  bright  colours  obtained  and  the  fluorescent  pro- 
of these  products.  The  compounds  obtained  from 
unsubstituted  diamines  contain  no  oxygen  and  are  readily 
converted  by  oxidation  into  quinoxalines ;  the  substances 
formed  from  benzoin  and  orthamido-p-ditotylamine  or 
phenyl  iS-napthalenediamine  are  likewise  free  from  oxygen 
and  give  rise  to  a  series  of  unstable  salts.  None  of  these 
derivatives  can  therefore  be  identical  with  Witt's  oxidised 
azonium  bases  (Her.  24,  1511  ;  this  Journal,  1891,  - 
When  1:2:  3-tripheny  l-l  :  -  :  hyclronapthoquinoxaline,  the 

product  of  the  condensation  of  benzi md  3-phenylortho- 

napthalenediauiiiie  i*  Heated  with  ferne  chloride,  it  is 
converted  into  an  iron  derivative  of  the  corresponding 
azonium  hase — 

\    I  I     i    II 

I 


<i„H,<" 

(J,N(Cch5)(0H):<  .(    H     - 


(i) 


The  lie,  base  crystallises  from  alcohol  in  yellow  lu-trous 
prisms  with  a  bright  green  reflex  :  these  lose  Instreand  turn 
brown  at  liu  ,  soften  at  162  .  and  melt  at  it;:  .    The  body 

i-    insoluble    in    water    hut    d  lily    in   ether    ami 

.  and  with  some  difficulty  in  al  ohol,  forming 
yellowish-green  fluorescent  solutions,  Thi 
solution  turns  to  a  clear  yellow  colour  on  addition  of 
hydrochloric  aeid.  It  tonus  stable  Baits  the  neutral 
aqueous  solutions  of  which  exhibit  a  strong  yellowish  green 
a  iir,  which  disappears  on  addition  of  mineral  acids. 
The  nitrati  forms  a  yellow  crystalline  powder  difficultly 
soluble  in  water,  the  chloride  crystallises  from  dilute 
J  in  large  dark  yellow  needles.  The  azonium  basi  a 
may  he  directl]  formed  from  benzoin,  and  in  this  case 
0-phenyl-o-naphthy  oe,  bj  heating  them  with  zinc 

chloride  at  200°,  thi  loride  acting  like  the  acids  in 

Dg  the  oxid  any  hydro-derivative  formed. 

of  course  for  other  aznnium  bases  other  and  corresponding 
diamines  must  he  taken  instead  of  /8-phciivl-o-nupthvlciic- 
d  amine,  l  :$-diphenylethonapthazonium  oromic/epn 
by  boiling  a  dilute  alcoholic  solution  of  bromacetophenone 
and  j8-phenolnapthylenediamine  in  molecular  proportions, 
crystallises  in  lustrous  yellow  plates,  and  exhibits  an  intense 
yellowish-green  fluorescence  when  dissolved  in  dilute  alcohol. 
The  corresponding  base  I  :Z-diphenylethonapthazonium 
hydroxide — 

i   .(    II, 


(      II 


( 


(NN(C,Hi)(0H):CH 

I  by  the  action  of  Bodaonthe  bromide,  crystallises 
from  absolute  alcohol  in  lustrous  transparent  pale  green 
prisms  which   turn  brown  at    loo.  melt  at    lls,  dissolve 
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readily  in  ether,  hot  benzene,  and  glacial  acetic  acid,  with 
difficulty  in  alcohol  and  light  petroleum,  and  not  at  all  in 
water.  The  alcoholic,  and  more  especially  the  glacial  acetic 
acid  solutions,  are  highly  fluorescent,  the  others  less  so. 
The  nitrate  crystallises  in  yellow  silky  lustrous  needles 
dilticultly  soluble  in  water. — S.  B.  A.  A. 


Azomum  Bases.     F.  Kehrmann  and  J.  Messinger. 
Ber.  24,  1874  —  1876. 

On  heating  phenyl-o-phenylenediamine  (5  grms.)  with 
benzoin  (6  gnus.)  tor  It)  hours  at  170° — 180°,  the  product, 
after  purification  by  0.  Fischer's  method,  separates  from 
90  per  cent,  alcohol  in  yellowish-green  fluorescent  crystals, 
which  melt  at  116 — 117  with  previous  softening,  and 
dissolve  readily  in  ether,  benzene,  anil  hot  alcohol,  but  not 
in  water  or  dilute  mineral  acids.  All  the  solutions  exhibit 
a  magnificent  bluish-green  fluorescence ;  the  alcoholic  solu- 
tion turns  deep  blood-red  on  addition  of  acids.  It  forms 
blood-red  salts,  which  undergo  complete  dissociation  on 
treatment  with  water.  These  reactions  show  that  the  base 
described  is  not  identical  with  that  obtained  by  the  authors 
Prom  benzile  and  phenylorthophenylenediarnine  (Ber.  24, 
1239),  hut  more  nearly  resembles  the  indulones  (Ber.  24, 
584  ;  this  Journal,  1891,  7.57).  The  relations  between  these 
compounds  are  shown  by  the  following  formula;: — 

,N  O.C6Hs 


C6H4 


< 


N(C8Hs)(OH):(  ,C6H5 


A/.ouium  base  from  benzile  and  phenylorthophenylene- 
diamiue— 


C6H4 


I 
N(CCH5)-CH.  C6HS 


Quinozaline  base  from  benzoin  and  phenylorthophenyleue- 
diaiuine — 


/N  (\ 

6H«<  l>C4H30 

\N(C6H5).C^ 


Indulone  from  oxvquinone  ami  phenylphenylcncdiamine. 

— S.  B.  A.  A. 


Tetrahydro-orthamidoquinaldine.     E.  Bamberger  and 
1*.  Wulz.     Ber.  24,  2049—2055. 

The  authors  have  prepared  tetrahydro-orthamidoquinaldine 
and  investigated  its  reactions  more  especially  with  the 
object  of  testing  the  applicability  of  Bamberger's  "  theory 
of  hydrogenation  "  to  the  entire  quinoxaline  series. 
According  to  the  theory,  tetrahydro-orthamidoquinaldine 
should  behave  like  an  alkyl-substituted  orthophenylene- 
diamine,  and  the  following  results  show  that  such  behaviour 
does  actually  take  place  : — 

Tetrahydro-orthamidoquinaldine — 

/  CH2  — —  CrX2 
NH2C6H3<  I 

\NH  — CH.CH3 

is  prepared  by  repeatedly  boiling  orthamidoquinaldine  with 
excess  of  tin  and  hydrochloric  acid,  collecting  the  deposit 
of  tin  double  salts,  which  separate  from  the  solution  on 
cooling,  triturating  with  soda,  and  extracting  the  resulting 
emulsion  with  chloroform.  On  adding  an  acid  solution  of 
ferric  chloride  or  potassium  bichromate,  it  immediately 
\  i.l.ls  the  intense  red  colouration  characteristic  of  ortho- 
diamines. 

a-Methyltetrakydro-periquinaldimidazole — 
/CH — CH.CH3v 
I'll./  >X-C.vH, 

chC  V-x 

^CH=  Cll/ 

This  is  an  anhydro-base  or  imidazole  formed  on  boiling  the 
preceding  compound  with  glacial  acetic  acid,  sodium  acetate, 


and  a  few  drops  of  acetic  anhydride.  It  crystallises  from 
ether  in  large  flat  prisms  with  an  adamantine  lustre, 
dissolves  in  alcohol,  chloroform,  and  hot  water,  and  melts 
at  110°.  It  is  a  very  powerful  and  stable  base,  dissolves 
readily  in  acids,  and  possesses  the  general  characteristics  of 
an  imidazole.  It  gives  no  colouration  with  ferric  chloride 
or  potassium  bichromate. 

The  jilalinochloride  crystallises  in  lustrous  orange- 
coloured  prisms,  soluble  in  hot  water.  The  methyl  group  in 
the  methylated  imidazoles  of  the  benzene  series,  like  the 
corresponding  group  in  quinaldines,  readily  undergoes  con- 
densation. By  melting  the  preceding  imidazole  with 
phthalic  anhydride,  a  deeply  coloured  phthalone  of  the 
composition — 

X 


( !9H8(CH3)  r      \c-  CH  =  (C202 :  C6H4) 

is  funned.  This  colouring  matter  is  obtained  in  ill- defined 
yellow  crystals,  and  dissolves  readily  in  boiling  glacial 
acetic  acid  and  in  concentrated  sulphuric  acid,  forming 
orange-coloured  solutions  from  which  the  phthalone  is  pre- 
cipitated on  addition  of  water.  On  heating  it  sublimes  in 
slender  lustrous  needles.  It  generally  resembles  the  quiuo- 
phthalones  in  its  behaviour  towards  reagents,  in  colour,  &e. 
It  is  improbable  that  the  condensation  occurs  between  the 
methyl  group  of  the  quinaldiue  nucleus  and  phthalic  anhy- 
dride, since  on  heating  tetrahydroquinaldine  with  phthalic 
anhydride  the  product  is  not  a  phthalone,  but  probably  has 
the  composition — 


C9H9(CH3)  =  X 

C9H3(CH3)  =  X 


)(CAX'S", 


-S.  B.  A.  A. 


Homologates  of  Tetrahydroquinoline.     E.  Bamberger  and 
1'.  Wulz.  '  Ber.  24,  2055—2076. 

Communication  No.  /I". — Uydrogenised  Quinolines. 

Tetrahydro-o-methylquinoline — 

,Cffa CHa 

(CH3)C6H3/  | 

ID  XNHd)— Cffj 

is  prepared  by  reducing  orthomethylquinoline  with  granu- 
lated tin  and  hydrochloric  acid,  decomposing  the  tin  double 
salt  formed  with  aqueous  sodium  hydrate,  and  extracting 
the  distillate  with  ether.  The  operation  is  repeated  upon 
the  partially  reduced  product  so  obtained.  The  pure  base 
is  a  colourless  pungent-smelling  oil  which  boils  at  255° — 
257  under  717  mm.  pressure,  does  not  solidify  in  a  freezing 
mixture,  dissolves  readily  in  organic  solvents,  and  with  some 
difficulty  in  water.  It  is  quickly  turned  yellow  by  atmo- 
spheric oxygen.  The  hydrochloride.  C'^II^X  .  HCT,  crystal- 
lises from  alcohol  in  highly  refractive  monoelinie  plates, 
melts  at  21-1  ,  dissolves  readily  in  water  and  hot  alcohol  or 
chloroform,  but  is  insoluble  in  benzene,  ether,  and  light 
petroleum.  In  acid  solutions  potassium  dichromate  and 
ferric  chloride  produce  a  brownish  -  yellow  colouration 
changing  to  dark  brownish-green  and  olive  green  respectively. 
The  acetyl  derivative,  Ci0H1=N .  COCH;),  crystallises  in  prisms, 
melts  at  53°— 54°,  boils  at  297°— 299°  under  718  mm. 
pressure,  and  dissolves  readily  in  alcohol,  benzene,  &c. 
The  moist  crystals  turn  blue  on  exposure  to  the  air.  The 
nitroso  derivative,  C,9Hi2N(NO),  forms  thin  hexagonal 
plates  or  vitreous  prisms,  melts  at  51°,  and  dissolves  readily 
in  organic  solvents.     The  diazo-amido  derivative — 

C10Hl3N.N2C6H3 

is  obtained  in  orange-coloured,  oily  drops  on  shaking  a 
mixture  of  the  chloride  of  the  base  (2  grms.)  and  sodium 
acetate  (7  grms.)  with  the  theoretical  quantity  of  diazo- 
benzene  chloride.  It  crystallises  in  very  soluble,  slender, 
yellow  needles  melting  at  99°.  The  alcoholic  solution  is  at 
once  coloured  violet-red  by  a  trace  of  mineral  acid,  the 
isomeric  azo-dve  being  formed.    It  is  coloured  red  by  fusion 
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with   resorcinol,  violet-red    by    glacial    acetic    acid    and 
a-naphthylauiinc,  and  generally  exhibit*  thu  typic 
ol  a  diazo-amido  compound. 

ihydro  -o-  methylquinoline  -  ji  ■  axe  dphonie 

./,/</,<    XI  l,<  II  .N,.C,H480jH,  is  prepared  by  treating  the 

hydrochloride  of  the  nded  in  cold  water  with  an 

■I  quantity  of  paradiazobcnzenesulphoiiic   acid.      The 

yield  is  about  155  per  cent,  of  the  hydrochloride  used.     It 

strongly  r ml. I.-  the  hi  flouring  matter  from 

tetrahydroquinob'ne,  cry  rtallises  in  brownish-violet  glistening 
dies,  and  dissolvi  -  sparingly  in  hot  water  and  in  alcohol, 
forming  orange-coloured  ami  fnchsine-red  solutio 
lively  i  it  is  readily  soluble  in  alkalis,  and  is  re-precipil 
from*  it*  solutions  on  addition  of   hydrochloric  acid  in  tufts 
of  durk  violet   needles  with  a  metallic  reflex.    In  an  acid 
bath  il  dyeswool  and  silk  orange-yellow,  and  exhibits  the 
had  tinctorial  properties  of  the  tropsolines in  a  high  di 
The  todium  -alt*  form-  brick-red  flakes,  soon  changing  to 
thin  plates  with  a  green  reflex. 

ahydro-o  inethyl-p-amidoquinoUne — 
C  Ml'  II  .Ml 
i-  prepared  by  reducing  the  a/o  dyestufi  with  tin  and 
hydrochloric  acid,  decomposing  the  resulting  tin  -alt  with 
soda,  and  extracting  with  ether.  The  hydrochloride  crystal- 
lises in  monoclinic  vitreous  prisms,  which  do  not  solidify 
at   810  .    The  has   the   properties   of    a    para- 

diamidobei  ring    with    hydrochloric    acid.     f. 

chloride,  and  hydrogen  sulphide  a  fine  violet  colouration 
(thionin),  and  with  potassium  dichromate  and 
an  intense  green  changii  in  heating  (indamine  and 

safranine).     An,  aqueous  solution  of  the  hydrochloride  also 

yields    with    m  -  \  mi :hloride   and    pol 

bichromate  a  deep  blue  colouration  ami  precipitate  changing 
to  violet  and  red  on  heating  (tolylene  hi"'-  and  ted). 

Tetrahydro-p-tnethylquinoUne,   '    Ml    Ml.   i-   pi 
from  p-methylquinoline  like  the  o-compound.     I'  i 

prismatic   bibles,  melts  at    38  .   boils   at 

862  •  3    under  a  pressure   of  712  mm.,  dissolves    readily  in 

[.  chloroform,  See.,  hut  only  sparingly  in  water.     The 

hydrochloride,  <    ,11,  X.lli  1.  crystallises    in    1 r   silvery 

.  an. I  dissolves  readily  in  water. 
alcohol,  ami  hot  chloroform,  hut  is  insoluble  in  ether, 
benzene,  and  light  petroleum.  Ferric  chloride  colours  the 
neutral  solution  deep  reddish-brown  changing  to  olive- 
green,  ami  the  acid  solution  yellowish-brown ;  potassium 
dichromate  and  Bulphuric  acid  give  a  dark  brown  to  Bor- 
red  colour,  which  gradually  becomes  greenish.  The 
compound,  <  ,,Mi,  .<  II'1.  if  a  colourless  viscid 
oil  boiling  al  ressure  of  719  mm, :  the 

C|nNB    Mi.   erj  stallises    in    thin,    pale 
yellow,  monoclinic  tables  ot  Bat  prisms,  and  melts 

the  diazoamidi mponnd.  <     XII    .  x  <    II  .   is   prepared 

like  tin-  o-compound,  and  crystallises  from  alcohol  in  pale 
yellowish,  flat,  lustrous  prisms  melting  al  74'5  .and  readily 
soluble  in  organic  solvents.  Unlike  the  o-compound,  it  doe- 
not  rield  an  isomi  Lyestufl  on  warming  with  acids, 

hut  split-  up  into  phenol  and  tetrahydro-p-methylquinoline. 
It  further  resembli  compounds  in  giving 

the  characteristic  reactions  with  resorcinol,  a-naphthyl- 
amine,  and  I,  8*e. 

tquinoline  -*»  -  ai  nhi  n:i  in  \nl phonic 
Acid,  t  .xil.i  II  '-  i  li  -'I  II.  i-  prepared  by  adding 
diasobansenesulphonic  acid   (3  grms.)  suspended  in  water 

i in-.)  t"  a  .  the  hydroi 

of  |tln    base  (8  gnu    l  in  water  (4 

fuming  bydroehl tin  yield  i-  onlj  122  per 

..hi.   ..f   the   hydro  '  ised.     This  dyestufi  forms  a 

deep  violet-black   crystalline  |H>wdcr  insoluble  in  ethi 
readilj  soluble  in  aloohi  er,     The 

aqneons  -..in1 
violet   on   addition  ..i  irms    dark    cherry-red 

solution-  in  i '■  liti.it,  d    sulphuric    acid  and  in  alkali-.      In 

l  l.ath  ii  dyes  »....l  ami  -ilk  Bordeaux  red.  The 
todium   -ah  i  die-  with  u 

brownish-green  metallic  reflex. 

iot*trahydro-p-melhylqvinoline,  <  x  II  ,d  II  i.XII ., 
is  prepared  bj  i.  d 


aqueous   soda   with   zinc    dust.     The  hydrochloride   forms 
colourle-s  prisms  which  dee..  216°.     The  neutral 

solution  is  coloured  dee].  Bordeaux  red  by  ferric  chloride 
or  potassium  bichromate  like  other  orthodiatuido  com- 
pounds; on  wanning  with  a  drop  of  nitric  acid  the 
effect  is  produced,  but  the  colour  changes  to  yellow  on 
cooliug.  The  red  colour  is  also  obtained  on  addition  of  a 
small  quantity  of  calcium  chloride,  and  is  chan 
yellow  by  an  excess.  The  alcoholic  solution  gives  with 
sodium  acetate  and  bydroxynaphthaquinone  the  intense  red 
colonrationjcharacterietic  of  alkylated  orthodiamidobenxenes, 
ione  being  probably  formed. 

n-methyl-m-methyltetrahydroperiquinimidazole — 

\ 


i    III  H3C  i  ill 

X 


This  is  an  anhydro-base  or  imidazole  prepared  by  the  action 
of  acetic  acid  on  the  preceding  compound.  It  crystallises 
in  silky  needles  or  flat  prisms,  melts  at  168  ,  distils  un- 
changed at  860°,  sublimes  in  beautiful  needles,  dissolve- 
readily  in  hot  water,  alcohol,  chloroform,  hut  only  vcr_\ 
sparingly  in  light  petroleum.  The  picrate  is  a  yellow  sandy- 
crystalline  powder,  the  chromale  forms  tufts  of  yellow 
needles,  the  platinochloride  crystalli-es  in  orange-coloured 
llee. lie-  freely  soluble  in  hot  water,  a  phthalone  di/es/uff, 
('.,H,,X,.»Tl':<<  ',U.:C„H4),  i-  formed  by  the  action  of 
phthalic  anhydride  on  the  base;  it  crystallises  from  glacial 
acetic  acid  in  golden  yellow  prisms  which  do  not  melt 
.ii  :;lu  . 

Benzenediazo-amidotetrahydro-p-methylquinolineSulpho- 

I.  id,  C1(1N"]I,.;.  -X ..( ',  HS.i  i  II.  i-    formed   together  with 

azo-dyestufl  described  even  in  presence  of  an 

excess  of  acid,  the  barium   salt  crystallises   in   glistening 

white  plates.       With    resorcinol   and    a-naphthylaminc,   the 

nil    and    violet     ...lour-    of     the     respective 

sulphophcnyla/o-dye-tiilTs  ere  obtained,  in   other  n 

it  also  behaves  a-  a  siilphonated  dia/oalni.lo  i pound. 

Tetrahydro-o-p-dimethylquinoline,  i  .A  //.( <  11  ).,  pre- 
pared  bj  the  reduction  of  o-p-dimethylquinoline,  is  a 
colourless  oil  boiling  at  'J72  — l'7:i  under  a  pressure  of 
Tl'o  mm.,  the  hydrochloride  crystallises  in  rhombic  prisms, 
and  when  pure  melts  at  878  •  Ferric  chloride  pn 
m  it-  neutral  solution  a  yellowish  to  an  emerald-green  colour- 
ation which  changes  to  yellow  on  wanning.  With  potassium 
bichromate  and  sulphuric  acid  a  brownish-green  oolouration 
i-  produced  on  wanning.  The  acetyl  derivative  \-  a  viscid 
colourless  oil  boiling  at  818*5  undei  a  pressure  of  719  mm., 
the  nitroso  derivative  crystallises  from  alcohol  on  dilution 
with  water  in  thin  lustrous  plates  and  inch-  at  42  .  the  diaMO- 
amido-compound,  CnNH  .  N  <  II  .  crystallises  in  -lender 
prisms  and  melt-  al  On  warming  with  mineral 

acid-  it  breaks  up  into  phenol  and  o-p-dimethylquinoline, 
with  evolution  of  nitrogen. 

Prom     the  above    results    it   appear-    that    tctralmlm  ... 
methyl. piinnlinc,    tetrahydro-;)-niethyl.piinohne,    and    t.lra- 

hviinw. -^.-dimethyl  quinoline    respectively   behave   like   an 

alkylated  n-toluidiiie,  /i-tolnidinc,  and  asymmetrical  wlidinc 
(  -ee  foil.  .\\ill'_'  ah  -tract  1.    -S.   I'..    \.  A. 


Vethyl-para-4oluidine.     1".  Bamberger  and  I'.  Wulz. 
Iter.  24,  2077- 
h    wa-  previously   shown  (-ee  previous  abstract)  thai  the 
action  of  p-diaxobenxenesulphonic   acid  on   tetrahydro-p 
methylquinoline  results  in  the  formation  of  a  mixtun 

ttuff,end  an  isomeric  'i  icomp id.     Para- 

diazobenxenesulphonic  acid  acts  in  a  simil  i  methyl- 

oidine,  tic  •■  monocyclic"  analogue  ol  tetrahydro  p- 
methylqninoline. 
Formoparatoluidide — 

i  II 


NN1 


I      I      IL    M 

Aii  almost  theoretical  \  ield  .■<  'in-  compound  i-  obtained 
hug  equal  weights  of  paratoluidine  and  crystalline 
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formic  acid  at  a  low  pressure  (20 — 30  mm.),  removing  any 
unaltered  toluidine,  and  heating  for  a  short  time  to  250°. 

Methylformoparatoluidide — 


C6H4 


CH3 

NCH3(CHO) 


prepared  by  heating  an  alcoholic  solution  of  formotoluidide 
(13-5  grms.)  with  methyl  iodide  (15  grms.),  and  strong 
alcoholic  potash  (5' 6  grms.)  crystallises  in  large  prisms, 
which  melt  at  30°,  and  distils  at  273°— 277°  with  slight 
decomposition. 

Methylparatoluidine — 

,CH3 


C8H4 


\ 


NHCH:l 


is  obtained  in  a  state  of  purity  by  digesting  the  preceding 
compound  with  fuming  hydrochloric  acid.  It  distils  at 
207  — 209°  under  a  pressure  of  715  mm.,  the  hydrochloride 
crystallises  in  large  prisms  of  vitreous  appearance,  melts  at 
119*5°,  and  dissolves  readily  in  water  and  alcohol.  In 
aqueous  solution  it  is  coloured  reddish-brown  by  ferric 
chloride,  and  chestnut  brown  by  potassium  bichromate  and 
sulphuric  acid.     The  iiitroso  derivative — 


C„H. 


,CH3 


\ 


NCH3(NO) 


crystallises  from  ether  in  brownish-yellow  lustrous  plates, 
and  melts  at  52"— 53°. 

flfethylparatotuidine-o-azobemenesulphonic  acid — 
/NHCH, 
C,H  / 


!\ 


N2.C6H4S03H 


prepared  by  adding  diazobenzenesulphonic  acid  (2-3  grms.) 
suspended  in  water  (150  grms.)  to  a  well  cooled  solution  of 
methyltoluidine  chloride  (2  grms.)  in  water  (20  cc),  and 
dilute  sulphuric  acid  (1  cc).  5-5  grms.  of  the  acid  rrc 
obtained  from  6  grms.  of  the  chloride.  It  crystallises  from 
boiling  water  in  deep  violet-black  vitreous-looking  prisms, 
melts  at  198" — 199°,  and  dissolves  readily  in  most  solvents  ; 
the  aqueous  solution  is  dark  raspberry-red,  the  alcoholic 
solution  dark  wine-red,  the  sulphuric  acid  solution  cherry, 
red.  It  dyes  wool  and  silk  a  dark  orange  colour  in  an  acid 
bath,  the  sodium  salt  forms  deep  red  crystalline  flakes, 
converted  by  prolonged  standing  under  water  into  small 
iridiscent  plates. 

o-amidomethyl-p-toluidine — 

/NHCH3 

\X1L 

is  prepared  by  reducing  the  preceding  dyestuff  with  stannous 
chloride  and  hydrochloric  acid.  The  hydrochloride  crystal- 
lises when  pure  from  alcohol  in  small  colourless  and 
vitreous-looking  prisms,  which  begin  to  melt  at  175°,  and 
decompose  at  180° — 185°.  The  free  base  is  obtained  by 
hydrolysing  the  hydrochloride.  It  crystallises  from  ether  in 
colourless  prismatic  tables,  melting  at  43°,  and  is  identical 
with  the  compound  prepared  by  Gattermann  from  nitro- 
methyl-p-toluidine  (Ber.  18,  1487).  In  acid  solutions  it  is 
coloured  deep  red  by  oxidising  agents,  like  other  ortho- 
diamido  compounds. 

OrfS-dimethyl-m-dimethylbenzimidazole — 

C;HC/  V.CH;( 

\  N(CH3)  / 

prepared  by  boiling  the  hydrochloride  of  the  preceding  base 
with  sodium  acetate  and  glacial  acetic  acid  crystallises  in 
lustrous  needles  and  melts  at  141 -5°  to  142°.  It  is  identical 
with  the  auhydro-base  or  imidazole  prepared  by  Xiemen- 
towski  from  methylnitro-/>-acetotoluidide. 


Benzenediazo-amidomethyl-p-toluidine  sulphonic    acid — 

/NCH3 
C7H?/ 

\n.,c6h4.so3h 

The  sodium  salt  is  obtained  by  treating  the  nitrate  from  the 
azosulphonic  acid  with  soda.  When  pure  it  forms  white 
piates  very  sparingly  soluble  in  alcohol  or  water ;  the  aqueous 
solution  gradually  turns  red  on  standing,  and  the  isomeric 
azo-dyestuff  is  deposited.  The  silver,  lead,  barium,  cal- 
cium, and  cadmium  salts  crystallise  in  needles,  the  copper 
salt  forms  a  light  green  crystalline  precipitate  ;  the  solutions 
of  all  these  salts  turn  red  on  warming.  This  sulphonic 
derivative  yields  the  colour  reactions  of  diazoamido  com- 
pounds with  resorcinol  and  a-uaphthylsmine;  on  boiling 
with  acids  it  splits  up  into  methyltoluidine  and  phenol- 
sulphonic  acid  with  evolution  of  nitrogen. — S.  B.  A.  A. 


Relations  of  the  Eurhodines  to  the  Indulines  and  Sqfra- 
iii nts.  F.  Kehrmann,  and  J.  Messiuger.  lier.  24,  2107 
—2175. 


Methylrosin  dulone — 


C6H4 


(2) 

/  N(CH3)  ^ 


\_ 


-N' 
(i) 


is  prepared  by  mixing  saturated  alcoholic  solutions  of 
hydroxy  naphthoquinone  and  methyl-o-phenylenediamine 
in  molecular  proportions,  and  allowing  it  to  stand  for  3 — 4 
hours.  It  crystallises  from  a  mixture  of  alcohol  and  benzene 
in  cinnabar-red  needles  with  a  metallic  green  reflex,  melts 
at  257° — 259°,  and  dissolves  with  some  difficulty  in  alcohol, 
ether,  and  benzene,  forming  yellowish  eosin-red  solutions 
with  a  brick-red  fluorescence.  The  hydrochloride  crystallises 
in  brown  needles  with  a  green  reflex,  and  is  decomposed  by 
water.  The  concentrated  sulphuric  acid  solution  of  methyl- 
rosindulone  is  dichroic,  being  greyish-green  in  thin  and  dark 
purple  in  deep  layers,  it  becomes  orange-coloured  on  dilution. 
A  iromo-derivative  is  obtained  by  acidifying  the  alcoholic 
solution  with  hydrochloric  acid,  saturating  with  bromine 
water  and  adding  excess  of  sulphurous  acid.  It  crystallises 
in  green  needles,  decomposes  at  250"  without  melting,  and 
dissolves  sparingly  in  most  organic  solvents  forming 
fuchsin-red  solutions. 

a-Naphtho-eurhodole  dissolves  in  dilute  aqueous  soda, 
forming  blood-red  solutions  ;  on  addition  of  a  concentrated 
solution  of  soda  a  sodium  derivative  is  precipitated  in  gold 
coloured  leaves  with  a  metallic  lustre  strongly  resembling 
the  crystallised  rosindulones.  On  heating  a-naphtho-eurho- 
dole  suspended  in  methyl  alcohol  with  soda  and  excess  of 
methyl  iodide  and  diluting  the  product  with  water  an 
indistinctly  crystalline  red  precipitate  is  thrown  down  con- 
sisting of  a  mixture  of  methylrosindulone  and  methoxy- 
naphthophenazine.  These  products  are  separated  by  dis- 
solving in  boiling  alcohol,  adding  concentrated  hydrochloric 
acid,  and  then  carefully  precipitating  the  a/.ine  with  water  ; 
on  adding  ammonia  to  the  filtrate  methylrosindulone  is 
precipitated.  Methoxynaphthaphenazine  crystallises  from 
alcohol  in  pale  yellow  lustrous  needles,  melts  at  176" — -177  , 
and  sublimes  at  a  higher  temperature.  It  is  insoluble  iu 
alkalis,  but  dissolves  iu  concentrated  sulphuric  acid,  and  is 
reprecipitated  on  dilution ;  it  also  dissolves  in  boiling  alcohol, 
benzene,  &c.     It  is  not  acted  on  by  bromine  water. 

The  preceding  reaction  provides  a  new  method  of  synthe- 
tically preparing  indulones  from  eurhodoles,  and  the  authors 
consider  that  the  formation  of  both  methylrosindulone  and 
methoxynaphthaphenazine  from  a-naphtha-eurhodole  con- 
clusively proves  the  tautomeric  character  of  the  latter 
compound,  which  may  be  regarded  as  alternating  in  consti- 
tution between  an  imidoquinoue  and  a  hydroxyazine  (this 
Journal,  1891,  757).— S.  B.  A.  A. 
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Bromisatine   Blue  and  the   Compounds  of  Mono-    and 

Dibromisatine  with  Piperidine.     C.Schotten.    Ber.  1891, 

24,  2604     2 

Thi   author  n  cently  Bhowed  that  a  blue  colouring  matter— 

[satine-blue— ie  readily  produced  either  by  the  action  of 

ineorbj  the  action  of  acid  anhydrides  on  dipiperi- 

dylisatine  (this*  Journal,  l- 

Dipiperidylmonobromixaline,   <  8H4BrNO  i    !(,,,. N').,   ob- 
on  heating  an  alcoholic  solution  of  monobromisatine 
i  l  in'  I.)  with  piperidine  I  2  d  - 

r,.i  with  acetic   anhydride,   Bran 
iced,  the  formula  of  which  the  author  has  not 
i  ded  in  establishing. 
Dibromisatine  aud    p  quimolecular 

ofdibromisatinii 

/CO.CO.NCjH.p 

I!r.:< 

vNH. 

■  sparingly  soluble  in  alcohol,  soluble  with  mo 

an'il  insoluble  in  water.     It  is  nut  decomposed 

1  ng  with  dilute  mineral  acids,  alkalis,  glacial  acetic 

■ie  anhydride,   hut   when  it   is  heated  with  a 

mixture  ,,t'  glacial  acetic   acid   ami    hydrochloric   acidil 

-,il  ami  apparently  yields  dibromisatin. 

It  in.  Its  at  152   to  a  brown  coloured  liquid. — A.  K.  M. 


Pitonol. 


W.  X.  Nag  u      Ber.  lsoi.  15,  2847 
under  XX.,  page  1024, 


I     II. .N  .N.l  ■„,ll,  .Ml 


-A.  L. 


Benzene-azo-a-Naphthylglycine.      V.  Donner.     Her.    189), 

24,  - 
\  .,,,  |  iline  iii  nine  parts  of  dilute  hydrochloric 

in  of  a  naph- 

icid.       \ft.-r  ii  Bhort  time 

the  mixture   is  coloured  intensely  reddish  blue,  and  after 

12  hours'  Btanding  a  considerable  a unt  of  a  dark  blue 

crystalline   precipitate   is   formed.     The  body  rflelu 

.ii, ,ii  at  170  C.  with  evolution  of  gas.     The  analysis 
•  to  be  the  hydrochloride  azo-o-naph- 

thylglycine  (<    11  .n     n  i    ,11  NIK  ii  .<  02H)(HC1) 

in. I  is  with  difficulty  Boluble  in  water,  more 
easily  iii  concentrated  hydrochloric  acid,  and  abundantly  in 
ale, ile. I.  All  the  solutions  exhibit  a  reddish-blue  colour, 
changing  on  addition  of  alkalis  into  a  yellowish-red,  con« 
oentrated  sulphuric  acid  dissolves  the  compound  with  a 
deep  blue  colour,  ato  violet  on   dilution.      The 

olution  of  1  res  silk  a  violet,  its 

alkaline   solul  ildcn    yellow.     The    hydrochloride 

ning  with  water,  the  melting  point  of  the 
substam  10°  C.    On    treating   the 

hydrochloride    with   the   theoretical  amount   of    potassium 
hydrati  drj  ncss  and  exhaustii 

with  hot  alcohol,  crj  tal      eparate  from  the  filtrate  in  the 
shape  o  melting  at  133   <  I. 

with  evolution  of  gr       Phe  o  il  hoi  believes  this  c pound  to 

he  represented  bj  ila — 

ill     s    \.i     II, .Nil  ,,i m 

i  ii  1 1 .  i  II 


Two  mils,  of  sulphuric  acid  diluted  with  the  same  volume 
of  water  are  allowed  to  run  gradually  into  the  mixture, 
which  has  to  he  all  the  time  well  cooled.  After  some  time 
the  solutionis  of  a  deep  cherry  red.     A- soon  as 

a  drop  produces  on  filter-paper  a  pure  blue  spot  without 
showing  a  yellowish  green  rim,  the  solution  i-  separated 
from  tlie  manganese  peroxide  by  filtration  and  then  preci- 
pitated with  water.  <>n  mixing  the  precipitate  with  a 
solution  of  carbonate  of  soda,  which  must  not  be  too  ililute, 
the  sodium  salt  of  resazurine  separates  in  green  crystals, 
whilst  the  mother-liquor  contains  an  ahun.lant  quantity  of 
the  sodium  salt  ol  ol.     The  author  explains  the 

reaction  in  the  following  equation — 


i   Synthesis  of  Weselsky'i  Itesorcinol  Blue.     R.  Nietzki, 
Her.  1891,  24 

Ii institution  o  •■!.  <     II  \'  I  .  has  bi  i 

tained,  whilst   thai  till  doubtful.    The 

author  discovered  a  new  synthesis  of  the  latter  compound. 
Equal   molecules  ol    mononitr  nol  and   resorcinol 

are  dissolved  in  IS  parts  of  cold  alcohol  and  l  mol.  of  finely 
divided    mangancsi    peroxide  is  suspended  in  thi- solution. 


11 


H 

11 

o/\  (HI 

Till  .         ,   .HI 

11  1       J  NOH 
11 

,1  [J  H 
11 

N"itr..s  resorcinol        + 

Reson 

= 

0 

\/\  =N_0 

/\(»1. 

or 

U-°- 

- 

1 

0 

=C)*-C\ 

"11            t     HjO   +    II, 

_ o— i    I 



irine. 

—A.  L. 

On   a-.    $-Amidonaphthalenesulphonic      Add     and      Us 
Derivatives.     P.  T.  Cleve.     Her.  1891,  24,  8472— 3477. 

Liandsboff  and  Meyer  discovered  that  an  amidonaphtha- 
lenesulphonic  acid  is  obtained  if  the  salt-  of  naphthionic 
acid  are  heated  to  200  2SC  C.  This  new  acid  is  an 
a-,  P-  derivative — 

Nil 

i/YV°sH 
k/\/ 

as  the  o-,  /3-dichloronaphthalene  melting  at  ::  I  C.  can  bo 
obtained  from  it.  The  free  acid  crystallises  in  long  needles, 
i-  soluble  in  34  parts  of  boiling  and  225  parts  of  cold  water. 
Ii    crystallises  in  two  forms,  either  without   water  or  with 

half  a  mol.  of  water.  The  author  describes  a  niiinl.ri  ,1 
salts  further: 

a-,  B-Acetylamidosulphonic  Acid — 

(  •„//..(  Mil  Dill, )S()Jf  +  II  a, 

obtained  by  heating  the  acid  with  acetic  anhydride.  It 
forms  small  needles,  losing  their  water  of  crystallisation  at 
150  t '.  On  treating  the  amidonaphthalcnesulphonic  acid 
with  one  mol.  of  sodium  nitrite  a  ilia/o  compound  is  obtaini  .1 
nish  precipitate  which  is  converted  by  the  action 
ibloi  ide  inti 

a-,  0-Hydrazinenaphthalenesulphonic  Add — 

<•„,//„    v  //  .sn/l 

crystallising  in  plates. 

c-,  0-Chloronaphthalenesulphonic,  (\,JI,t'ISo  II .  is 
prepared  by  treating  the  diazo  compound  with  a  solution  of 
cuprous  chloride  in  hydrochloric  acid  ;  and 

a-,  B-Dichloronaphthalene,  (',,,//,.( 7,  from  the  pre- 
viously-mentioned compound  in  the  usual  way.     It  melts 
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On  adding  the  diazonaphthalenesulphonic  acid  to  boiling 
dilute  sulphuric  acid,  a  blue  solution  is  obtained,  yielding 
after  purification — 

o-,  0-Naphtholsulphonie  Acid,  CwH(t{OH)SOzH 

Ferric  chloride  produces  in  its  solution  an  indigo  blue 
colour  changing  soon  into  a  dirty  red.  The  combination 
with  diazotised  naphthionic  acid  is  of  a  magenta-red 
colour. — A.  L. 

On  1:6: 1  Dichloronaphthalenesulphonic  Acid.    P.  T.  Cleve, 

Her.  1891,  24,  3477—3479. 
On  sulphonating  1:6  dichloronaphthalene  with  a  mixture  of 
equal  volumes  of  fuming  and  ordinary  sulphuric  acid  a 
sulphonic  acid  is  obtained  with  difficulty  soluble  in  dilute 
sulphuric  aeid.  A  great  number  of  salts  and  other 
derivatives  of  this  compound  are  described,  amongst 
them — 

1:4:6  Trichloronuphthalene,  melting  at  56°  C.  if  cooled 
rapidly,  at  65°  C.  if  cooled  slowly.  This  compound  proves 
that  the  constitution  of  the  dichloronaphthalenesulphonic 
acid  is — 

CI 


CI 


SO,I! 


-A.  L. 


Hj/droxy-Derivatives  of  Alizarin  Blue,  R.  E.  Schmidt 
ami  L.  Gatterraann.  .1.  Prakt.  Chcm.  1891,  49,  103— 
109. 
The  authors  have  previously  shown  that  by  the  action  of 
strongly  fuming  sulphuric  aeid  on  anthraquinone  and  on 
its  hydroxy-derivatives,  a  new  class  of  colours,  the  Alizarin 
Bordeaux  result.  (This  .Journal,  1891,  537  and  759,  and  J. 
Prakt.  Chem.  1891,  43,  237  and  240.)  Alizarin  bordeaux 
is  tetrahydroxy-anthraquinone  and  yields  both  a  nitro-  and 
an  amido-derivatire,  from  the  latter  of  which  the  corre- 
sponding anthraquinoliuc  compound  can  be  prepared. 
This  Dihydroxy-alizarin  blue  is  almost  insoluble  in  the 
usual  reagents,  hut  dissolves  in  nitrobenzene,  which  is  the 
best  solvent  for  the  various  members  of  this  group  of 
bodies.  It  separates  from  this  solution  in  blue  needles 
having  a  copper-like  metallic  lustre  and  closely  resembling 
indigo  in  appearance.  Concentrated  sulphuric  acid  dis- 
solves it  with  a  bright  greenish-blue  colour,  and  this 
solution  gives  two  sharp  absorption  bands  in  the  spectrum, 
one  in  the  red  and  one  in  the  orange.  When  heated  it 
yields  a  violet-coloured  vapour  resembling  that  of  iodine 
Analysis  and  the  method  of  formation  point  to  the  following 
constitutional  formula — 


OH 

/\  -CO- 


CO 


/ 
oil 


OH 

M0H 

\/\    V 


Dihydroxynlizaiin  blue. 

When  alizarin  blue  itself  is  treated  with  fuming  sulphuric 
acid  in  a  similar  manner  to  thut.in  which  Alizarin  bordeaux 
is  prepared  from  alizarin,  the  above  compound  does  not 
result,  but  a  Trihydroxy-alizariu  blue  C17H6N04(OH):1  is 
formed,  which  closely  resembles  the  dihydroxy-compound 
in  physical  properties. 

The  manufacture  of  colours  of  a  somewhat  similar  nature 
(alizarin  blue-green,  alizarin  green,  and  alizarin  iudigo-blue) 
has  been  patented  by  the  Badische  Soda  und  Anilin  Fabrik. 
(Eng.  l'at.  14,353  and  15,121  of  1888;  this  Journal,  1889,  770 
and  772  >,  hut  beyond  a  short  note  by  Graebe  (Her.  1890,  23, 
3739)  no  work  has  been  done  on  the  nature  of  these  colours. 
Graebe's  experiments  pointed  to  the  colours  being  derived 
from  a  mono-  or   dihydroxy-alizarin  blue.      The   result  of 


the  authors'  investigations  is  to  show  that  the  "  Alizarin 
blue-green  "  is  the  mono-sulphonic  acid  of  monohydroxy- 
alizarin  blue.  When  heated  with  hydrochloric  acid  to  160° — 
170°  C.  the  sulphonic  acid  group  is  removed  and  mono- 
hvdroxy-alizarin  blue  formed.  This  body  crystallises  from 
nitrobenzene  in  glittering  copper-like  plates,  which  dissolve 
in  concentrated  sulphuric  acid  with  a  violet  colour.  Like 
Alizarin  blue  its  alkali  salts  are  insoluble  in  an  excess  of 
alkali.  "  Alizarin  green"  is  also  a  mono-h'ydroxy-alizarin 
blue  monosulphonic  acid,  and  therefore  isomeric  with 
Alizarin  blue-green.  It  results,  as  stated  in  the  patent,  by 
the  action  of  mono-hydrated  sulphuric  acid  on  Alizarin 
bine-green,  and  its  formation  is  the  first  instance  of  an 
intramolecular  change  in  the  anthracene  group.  "Alizarin 
indigo-blue,"  which  is  produced  by  the  further  action  of  sul- 
phuric acid  on  Alizarin  blue-green  is  a  mixture  of  two 
trihydroxy-alizarin  blues,  one  identical  with  and  the  other 
isomeric  with  the  body  obtained  by  the  authors  direct 
from  alizarin  blue.  The  product  of  the  action  of  sulphuric 
acid  at  200°  on  Alizarin  green  is  not  identical  with  the 
above  as  stated  in  the  patent,  but  consists  of  the  mono- 
sulphonic acid  of  a  dihydroxy-alizarin  blue.  The  consti- 
tutional formula:  of  these  products  is  under  investigation. 

— C.  A.  K. 

PATENTS. 

Production  of  a  Novel  Pyrazolon.  O.  Imray,  London. 
From  the  "  Farbwerke  vormals  Meister,  Lucius  und 
Pruning,"  Hoechst-ou-the-Maine,  Germany.  Eng.  l'at. 
1  s  M24,  November  8,  1890.    id. 

See  tinder  XX.,  page  1027. 


Production  of  Sodium-formylphenylhydrazine  and  nf  Sym- 
metric Alkylphenylhydrazine  and  of  Analogous  Com- 
pound*. O.  Imray,  London.  From  the  "Farbwerke 
vormals  Meister,  Lucius  und  liruning,"  Hoechst-on-the- 
Maine,  Germany.  Eng.  l'at.  18,025,  November  8, 
1890.     Gd. 

See  under  XX.,  page  1027. 


Manufacture  of  Diaelhyldibenzyldiamido-diphenylmethan 
Disulpho  Acid  and  Violet  Dye  Stuff$  therefrom.  .1.  K. 
Geigy,  Hasle,  Switzerland.  Eng.  Pat.  21,284,  December 
31,  1890.     id. 

Tin:  process  depends  upon  the  discovery  that  formalde- 
hyde can  be  condensed  with  ethylbenzyl-auiline  sulphonic 
acid  forming  diethyldibenzyldiamido-diphenylmethane  di- 
sulphouic  acid,  which,  by  suitable  treatment,  yields  a  violet 
dye  for  wool.  The  various  stages  for  the  production  of  the 
colouring  matter,  which  can  all  take  place  in  the  same 
aqueous  solution,  are  as  follows: — (1.)  Condensation  of 
ethylbenzylaniline  sulphonic  acid  with  formaldehyde.  (2.) 
I  Kidation  of  the  diethyldibeiizyldiamido-diphenylmethane 
disulphonic  acid  thus  formed  to  diethyldibenzyldiamido- 
henzhydrol  disulphonic  aeid.  (3.)  Condensation  of  this 
last  product  with  dimethyl-  or  dietbyl-aniline,  forming 
dimethyldiethyldihenzyl-  or  tetraethyldibenzyl-paraleuk- 
aniline  disulphonic  acid.  (4.)  Oxidation  of  these  leuco- 
disulphonic  acids  into  the  sulphonic  acids  of  the  colouring 
matter.— T.  A.  1.. 


Production  of  Azo  Colouring  Matters.  O.  Imray,  London. 
From  the  "  Farbwerke  vormals  Meister,  Lucius,  und 
Bruniug,"  Koechst-on-the-Maine,  Germany.  Eng.  Pat. 
20,889,  December  22,  1890.     6rf. 

Blue  to  bluish-violet  colouring  matters  are  obtained  by 
combining  the  diazo  compounds  of  diphenylamine,  phenyl- 
tolylamine  and  ditolylamine,  their  isomers,  and  homologues 
with  various  hydroxynaphthalene  sulphonic  acids,  all  of 
which  are  the  subjects  of  German  patents. — T.  A.  L. 
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YI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Colour-Photometry.      Captain   Abney.     Proc  Chem.   Soc. 
■  mber  19,  1891. 

under  JULLU.,  pagi   1031. 


PATENTS. 

.  rial  from   Bituminous 
Slate,  and  iti  Application  a  ng  Medium  and  as 

I  Hatter.     J.   Zeller,    Ki-lingen,   Germany. 

IS,  1890      id. 

under  I.,  i 


/  the  Manufacture  and    Production    of 

applicable  for  Use  in  or  connected 

'!        ale,  and 

C.I    Maistre  and  J,  M.  Campagne, 

it.  21,062,  December  24,  18! 

See  under  XII.,  page  1015. 


VII -ACIDS.  ALKALIS,  AND  SALTS. 

on  of  Cobalt  Sully  In/   Electrolysis.     II.  Marshall. 

-771. 

Bts   on    the   electrolytic 

i  and  coball  by  <  laisen's  method,  it  was 

■  I    thai    a   — * >1 1 j t i< hi    containing  at    the   outset    the 

■ulphati  metals  together  with  potassium  Bulphate 

and  sulphuric  acid   assumed  a  greyish   green  colou 

■  opper  had  been 

ii  :i  solntion  the  colour 
:  from  green  to  pink,  and  in  the  particular  case  of 
phur  was  precipitated.     Analytical 
showed  ti  bad  taken  ptai 

owed  thai  1 1 ,  *  -  solntion  was  deconu 

Bubstai * ;      for    example, 

apid  evolution  of  0x3  g< 

bloiine.     it    appeared    that    in  the 

dtous  sulphate  was  oxidised  to 

with  the  equation 

I--    confirm    this 

dtous  sulphate  was  subjected 

tion  of  ammonia  was  then  added  to 

urn  nulphatc  witl  id,  and  the  current 

Small  dark-blue  crystals  were  pro- 

1  found  tu  be  the  ammonium  al 

sulphate  bj  itself  a 

ii-li  would  be 

[minium  Bulphau  18  II  11. 

kii'i- 

Simull  Kehrmann, 

I  I  oiassium 

1  il  by  the 
baltous   ami  ammonium 
uncobaltic 

'"    the    pol  nrly   black    prisms 

in  waiiT,  to  give  a  dark-green  solution  ;  in 

thin  films  tin-alt  ■  ition  i-  slowly 

when  boili  d,  di  .  dtous  sail  1  it 

i-  unaltered  lo  ordinary  redui  i;  when 

banged 
from  a  green  to  u  blue  coloui  «itl  vdrous 

cobalto  V.  II.  V*. 


The    Persulphales.      No.  5.     H.  Marshall.    J.  (hem.  Soc. 
November  1891, 

The  fifth  part  of  a  series  of  papers,  concluded  for  the 
present  with  promise  of  future  work  and  communications. 
Though  the  persulphate*  would  seem  not  to  be  iso- 
morphous  with  the  perchlorates,  they  offer  many  close 
resemblances  to  them,  as  e.g.  in  the  matter  of  solubility. 
Barium  persulphate  is  a  soluble  and  unstable  salt.  Sodium, 
lithium,  and  magnesium  persulphates  could  not  be  prepared 
by  electrolysis.  The  zinc  sail  was  obtained  by 
double  decomposition  between  zinc  sulphate  and  barium 
persulphate,  but  it  rapidly  decomposed.  Efforts  to  prepare 
the  eopper  salt  were  as  unsatisfactory. 


The   Persulphales.       II.  Mar-hall.       .1.    Chem.     Soc.     59 

771 
Thk  general  method  adopted   by  tin-  author  for  preparing 
persulphates   consisted    in    the    electrolysis   of    thi 
sulphates  in  an  apparatus  in  which  the  cathode  waa  repre- 
sented by  a  stout   platinum   wire  contained  iu  a  porm 

in  basin,  which  was  made  the  anode  and 
was  kept  cool  by  iii'  -1 1  through  which  water 

iilate. 
Potassium  Persulphate,  Kso.. — The  salt  prepared  by  the 
electrolysis  of  potassium  hydrogen  sulphate  forms  colourless 
crystals,  usually  tabular,  but  sometimes  assuming  the  shape 
of  long  prisms  ;  their  exact  geometrical  character  ha-  not  yet 
been  determined.  100  parts  of  water  at  0  ('.  dissolve  1  '77 
parts  of  the  -alt;  the  solution  decomposes  slowly  with 
formation  of  potassium  hydrogen  sulphate  and  liberation  of 

n  contact  with  a  zinc-copper  couple  the 
completion  of  decomposition  i-  slow.  Potassium  persul- 
phate is  more  insoluble  than  '1  onding  salt  of  any 
other  metal,  and  the  precipitates  it  yields  with  metallic 
solutions  are  therefore  not  persulphates,  but  result  from  the 
formation  of    decomposition   products.     It    is  a   powerful 

oxidant,  precipitating  lead,  silver,  and   copper,  a-  peroxides, 

and  behaving  similarly  with  salts  of  mam]  ■  dt,  and 

nickel  in  the  presence  of  an  alkali.  It  liberates  iodine  from 
potassium  iodide,  bleaches  organic  colouring  matters  such 
as  litmus  and  turmeric,  and  oxidises  potassium  fcrro- 
to  fcrricvanidc.  and  causes  paper  and  cloth  to 
become  rotten  after  having  been  dipped  in  ii-  aqueous 
solution.  Aqueous  alcohol  is  oxidised  by  il  to  aldehyde, 
but  absolute  alcohol  is  not  attacked,  the  persulphate  being 
insoluble  in  that  liquid.  Pure  potassium  persulphate  is 
odourless,     but    after  having    been    kept    for   some    time    a 

peculiar  smell  is  noticeable  on  opening  the  bottle  containing 
it ;  iii  tin  case  "I  a  not  very  1  slowly 

evolved)    the    -alt    ha-    a    COOling    saline    taste,  hut    1. 
peculiar  after-taste  pot  to  pi  rsnlpburic  acid. 

Ammonium  Persulphah .  N  II  ><  >,.  is  prepared  in  the  same 

way  as  the  potassium    -alt,  and    forms    colourless    prisms  or 

shaped  tables.     1 00  parts  of  water  at  0   C.  dissolve 

ammonium   persulphate;  its    peat    solubility 

makes  it  difficult  to  1  causes  it   to  give,  as  a  rule, 

■  uis  than    the  potassium  salt;  it  is  raore- 

ovt  1  Ii   -  easj  to  ' 

Barium  Persulphate,  1  9.0,  is  best  formed  by 

a  saturated  solution  of  ammonium  persulphate  with 

barium  hydrate.       During  the  evaporation   of  it~  solution  a 

certain    amount     of     decomposition    takes     place,     barium 

sulphate    separating     out      and     persulphuric    acid    being 

I.      Il    forms    prisms    sometimes    deeply     -triated    or 

oups,     The  crystals  decompose  on 

and  are  best   preserved   in  1   damp   atmosphere. 

il    water  al   0     C.  dissolve  52*2  parrs  of  the 

crystallised  salt,  corresponding  to  89*1  parts  of  the  anhy- 

bodj  ;  the  solubility  is  considerably  ■•  higher 

iiules,  and  the  salt  readily  forms  supersaturated 
solutions.  The  crystallised  salt  is  soluble  in  absolute 
alcohol     without    decomposition,   a    portion    being,    however, 

taxed   on   standing   in   the   dehydrated  state.     It  is 

posed,   however,   by  dilute  alcohol,  aldehyde   being 

formed  and  oxygen  The  salt,  after  dehydration 

pis    of    alcohol,  has    the   formula    Ita  (  Sit, )  .1 1  1  1,  the 
.  culi'  of  water   being  eliminated  only  when  tl 
..posed  ;  in  this  respect  it  resembles  the  perchlorata, 
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The  persulphates  of  lead,  zinc,  and  copper  have  been 
prepared,  though  with  difficulty,  and  have  not  yet  been 
obtained  pure  on  account  of  their  tendency  to  decompose  ; 
attempts  to  prepare  the  persulphates  of  sodium,  lithium, 
and  magnesium  directly  by  electrolysis  proved  unsuccessful. 

From  these  results  the  author  concludes  that  the  peroxide 
of  sulphur,  S;( );.  forms  a  true  acid,  persulphuric  acid  HSOj, 
in  the  manner  indicated  by  lierthelot,  contrary  to  the 
assertions  of  Mendeleef  and  Traube. — B.  B. 


On    the    Changes    of    Colour    of    Nitric    Acid. 
L.  Marchlewski.     Ber.  1891,  24,  3271— 3276. 

When  water  is  gradually  added  to  concentrated  red  fuming 
nitric  acid,  the  acid,  as  is  known,  first  assumes  a  green 
colour ;  next,  as  the  further  additions  of  water  is  contiuued, 
a  blue  colour  supervenes,  and  finally,  when  further  diluted, 
the  liquid  becomes  colourless.  If  the  experiment  be 
reversed,  i.e.,  if  concentrated  fuming  acid  be  added  little  by 
little  to  water,  first  a  blue  colour  appears,  then  a  green,  and 
finally  a  red-brown  colour. 

It  has  been  usual  to  explain  these  colour  changes  on  the 
assumption  that  a  portion  of  the  nitrogen  peroxide  in  the 
red  acid  becomes  decomposed  by  the  addition  of  a  little 
water,  forming  nitrous  acid,  the  blue  colour  of  which 
blending  with  the  brown  colour  of  the  still  undecomposed 
nitrogen  peroxide  in  the  fuming  nitric  acid  produces  a  green 
colour  in  the  latter.  On  a  further  addition  of  water  more 
of  the  nitrogen  peroxide  is  decomposed,  and  the  blue  tint 
becomes  stronger. 

Similar  changes  of  colour  take  place  when  nitric  oxide  is 
led  into  nitric  acid.  Nitric  acid  of  sp.  gr.  1  ■  25,  when 
treated  with  nitric  oxide,  gives  a  blue  colour,  acid  of  sp.  gr. 
1"35  gives  a  green  colour,  whilst  concentrated  acid 
(sp.  gr.  1-48 — 1'50)  gives  a  red-brown  colour.  These 
degrees  of  concentration  correspond  to  those  which  give  the 
same  colours  respectively  when  concentrated  acid  is  diluted 
with  water.  The  action  of  nitric  oxide  on  a  dilute  nitric 
aeid  produces  nitrous  acid,  2  NO  +  HX03  +  H.,0  =  3  HNO.;, 
whilst  nitric  oxide  and  a  concentrated  acid  yield  nitrogen 
peroxide  and  water,  2  NO  +  4  HXU,  =  IIX.O,  +  2H.:(). 
The  explanation  given  above  to  account  for  the  colours 
would  hold  good  also,  therefore,  in  the  case  of  the  colours 
produced  by  leading  nitric  oxide  into  nitric  acids  of  various 
strengths. 

The  author  has  endeavoured  to  obtain  a  verification  of 
this  explanation  by  driving  out  the  gases  from  the  various 
coloured  acids  by  a  stream  of  carbonic  acid  gas,  ami 
absorbing  the  evolved  gases  in  sulphuric  acid.  Bearing  in 
mind  that  nitrous  acid  and  concentrated  sulphuric  acid 
yield  pure  nitrosylsulphate,  whilst  nitrogen  peroxide  and 
.  sulphuric  acid  yield  an  equal  number  of  molecules  of  nitro- 
sylsulphate and  of  nitric  acid,  we  have  a  basis  for  estimating 
the  relative  quantities  of  these  two  gases  in  the  coloured 
nitric  acid — 

2  h,so4  +  N;o3  =  2  soxmxo,.  +  H.,0 

H2S04  +  N.,04  =  SOjOHNOj  +  HN03 

If,  now,  the  nitrosylsulphate  be  estimated  in  the  first  place 
by  determining  the  nitrogen  in  a  Lunge  gas  volumeter,  and 
next  by  titration  with  potassium  permanganate,  the  relative 
proportions  of  nitrogen  trioxide  and  nitrogen  peroxide  that 
have  been  expelled  from  the  nitric  aeid  can  be  calculated. 

The  following  table  shows  the  results  obtained.  The  first 
column  gives  the  kind  of  gas  by  which  the  colour  of  the 
acid  was  produced ;  column  two  gives  the  specific  gravity 
of  the  nitric  acid  used ;  the  third  column  states  the  colour 
produced,  and  the  last  column  gives  the  ratio  of  the  nitrous 
acid  calculated  by  the  method  of  titration  to  the  quantity  as 
determined  by  the  gas-volumetric  way.  When  the  ratio 
equals  1  the  sulphuric  acid  contains  only  nitrosylsulphate, 
and  the  corresponding  coloured  nitric  acid  contained  only 
nitrous  acid  ;  when  the  ratio  is  less  than  1,  nitric  acid  was 
also  present  in  the  sulphuric  acid,  and  the  corresponding 
coloured  nitric  acid  contained  a  mixture  of  nitrous  acid  and 
nitrogen  peroxide  ;  when  the  ratio  equals  0*5,  the  corre- 


sponding   coloured    nitric     acid    contained    only    nitrogen 
peroxide : — 


1.  NO.... 

2.  NO.... 

3.  NO.... 

4.  NO.... 

5.  NO.... 
li.  s  ..<>..  .. 

7-     N4I  ),;    .  . 

8.  NO,... 


1-210 
1-275 
1-375 
1-400 
Highly  cone. 
1-210 
1-J75 
1-275 


Blue 
Blue-sreen 

Green 
Bark  green 
Red-brown 

Blue 

Blue-green 

Green 


1-002 
1-008 
0-808 
0-721 
0-551 
1-010 
1-004 
1-001 


These  results  do  not  bear  out  the  accepted  explanation 
of  the  colours  of  the  nitric  acid.  Although  it  is  shown 
that  the  blue  solutions  really  seem  to  contain  only  nitrous 
aeid,  yet  it  is  also  shown  that  the  blue-green  and  green 
solutions,  which  according  to  the  theory  ought  to  contain  a 
mixture  of  nitrous  acid  and  nitrogen  peroxide,  contain  in 
reality  only  nitrous  acid,  or  at  any  rate  mixed  with  only  a 
very  small  quantity  of  nitrogen  peroxide.  The  last  experi- 
ment gives  a  result  in  direct  opposition  to  the  accepted 
theory. 

The  author  next  endeavoured  to  find  out  whether  nitric 
oxide  was  also  present  in  the  gases  evolved  from  the  blue- 
green  and  green  coloured  acids,  and  he  found  that  this  was 
the  case.  He  estimated  this  oxide  by  absorbing  it  in  a 
solution  of  semi-normal  potassium  permanganate,  after 
removing  first  of  all  the  nitrous  acid  and  nitrogen  peroxide 
by  absorption  with  sulphuric  acid.  The  amount  of  potas- 
sium permanganate  consumed  showed  the  quantity  of  nitric 
oxide  present.  In  two  cases  given  in  the  paper,  considerable 
amounts  of  nitric  oxide  were  found  to  be  present.  Whether 
it  plays  a  part  in  the  production  of  the  colours  or  not,  or  is 
a  product  of  decomposition  of  some  unknown  nitrogen 
compound,  or  whether  its  presence  is  due  to  the  manner  of 
preparing  the  coloured  acids,  has  not  been  elucidated.  It 
is  possible  that  here,  however,  may  be  found  a  rational 
chemical  explanation  of  the  fact  noticed  by  Gernez  (Compt. 
Rend.  74,  465)  that  red  fuming  nitric  acid  does  not  give 
the  characteristic  absorption  spectrum  of  nitrogen  peroxide 
until  after  a  drop  of  carbon  disulphidc  has  been  added  to  it. 

— H.  S.  P. 


Heat    of    Evaporation     of    Liquid    Ammonia.       H.    von 
Strombeck.     Journ.  Franklin  Inst.  1891, 131,  470 — 476. 

From  a  series  of  12  carefully  made  experiments,  the  author 
deduces  an  average  value  of  533  ■  7  English  thermal  units 
for  the  heat  of  evaporation  of  liquid  ammonia.  The  author's 
previous  experiments  (Journ.  Franklin  Inst.  1890,  130, 
481;  this  Journal,  1891,  638)  gave  a  mean  of  526-32 
thermal  units. — S.  B.  A.  A. 


PATENTS. 


An  Improved  Artificial  Asphalte.  H.  P.  and  E.  G. 
Williams,  London.  Eng.  Pat.  13,595,  August  29, 
1890.     id. 

See  under  IX.,  page  1008. 


Improvements  in  the  M 'anufacture  of  Glass  Hetorts  as  used 
in  Chemical  Works  for  the  Concentration  of  Acids  and 
other  Analogous  Purposes.  T.  G.  Webb,  Manchester. 
Eng.  Pat.  17,407,  October  31,  1890.     6d. 

See  under  VIII.,  page  1007. 
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Improvement*  in  the  Manufacture  of  Chimin* .    J.  Simpson, 

Liverpool.    Eng.  Pat  19,71  ber4,  1890.    -id. 

Chloride  of  sodium  is  decomposed  l>\  means  ol  phosphoric 

:n-i<l  at  ;i  red  heat,  as  described  in  the  inventor's   patent 

roarnal,  1891,  768),  sodium  phosphate 

Formed   and   hydrochloric   : >.< - i ■  I   ■:  '■     The 

!;,    free   from 
■i  and  will  work  much  better  in  the  Deacon  d 

i  the  gas  fr""1  "* 
ordinary  salt-cake  process.'  A-  an  alternative  method  for 
obtaining  chlorine,  hydrochloric  acid  gas  is  generated  as 
above  described,  and  is  a  together  with  a  sufficient 

quantity  of  oxj  ren  to  combine  with  the  hydrogen  of  the 
through  a  heated  chamber   filled  with 
marbles  (preferably  glazed).    Chlorine  is  thus  liberated  as 
ezpri  ssed    by    the  n    •-'  HC1  +  0       Hs0 

Oxygi  I  by  any  known  means  may  be  used,  but 

that   made  by  the    method    known  as  Brin's    pro© 
11.  S.  I>. 


Improvement!   in  ami  connected  with    tht    Treatment    oj 

Crude  Bicarbonate  of  Soda    to   obtain   Caustic  Soda, 

Carbonic    Acid,    and    other    Products.     A.  Campbell, 

Glasgow;     W.    Boyd,    Thornton;     A.    .1.    Kirkpatrick, 

ow.     Eng.  Pat.  21,071,  December  27, 1890.    6d. 

Bonn  m  bicarbonate  from    the    ammonia-soda    process  is 

i  in  a   series  of  wrought   or  east  iron  vessels,  and 

treated  with  a  current   of   steam,  which  enters  the 

il  the  bottom  of  the  particular  vessel  which  is  next  to 

be  emptied  i  after  passing  through  all  the  vessels,  it  escapes 

from  ''  barged  one,  to  which  sufficient  water  has 

been  added,  to  enable  the  final  formation  of  a  solution  of 

say   40    Tw.      The  escaping  gases   consist    of    carbonic 

ad   traces   of    ammonia;    the    latter  is  retained  by 

washing  with  brino,  which    returns  to  the  am nia  soda 

.  and  the  remaining  nearly  pun'  carbonic  acid  is 
available  for  other  purposes.  Hot  lime-kiln  gases  maybe 
il*,-, I  instead  of  steam,  whereby  the  escaping  ;,mm's  will  be 
considerably  richer  in  carbonic  acid.  Win-n  thi 
into  monocarbonate  is  sufficiently  completed,  die  charge  is 
run  off  into  an  agitator  and  causticised  with  milk  of  lime. 

[  ;  the  sludge 

in;i\  be  washed  and  elutriated  and  i   distilling  off 

ammonia  as  carboi  loridc  of  the 

ammonia-soda  process;  or  the  lime  Bludge  maybe  filter- 

I  "in  which  presses  it  is  made  as   Fret    as  possible 

are  then  moulded  into  bricks 

which  ma}  be  burnt  in  a  kiln  into  caustic  lime  and  carbonic 

[  the  sludge  may  1"  used  for  making  cement.     1 1.  A. 


Improvements  m  the  Treatment  by  the  Claus  Proi 

containing  Sulphuretted  Hydrogen  and  Recovery 
qfValual     Products  therefrom.    C.  W.  Heaton,  London. 
Pat.  21,217,  Di  Bd. 

'I'm  invention  relates  to  the  treatment  of  the  gases  passing 
from  the!  Ian*  kiln,  \ft.r  the  sulphur  has  been  condensed 
in  tin-  usual  w:i\    the  •  containing  small   lint 

[quantities  of  free  sulphur,  sulphuretted    byd 
and  sulphurous  acid,  are  mixed  with  sufficient  or  more  than 
oxidise  all  the  sulphur  and  sulph 

•  il  and  are    then    led    through    heated    tubes    or 
chambers   packed  with  oxide  of  iron  or  an  oxide  of  man- 

.  the  apparatus  being    designated    by  the  inventor 
a  "  supplementary  Claus  kiln."    The  whole  of  the  sulphur, 

■  l  combined,  in  the  gases  is  thus  converted  into  buI- 
phurous  acid,  after  which  thi  caused  to  a 

tower  packed  with  limestone,  chalk,  or  flint, where  they 

er,  or  a  solutio 

ae  liquid 
which  dissolved  the  sulphurous  acid.    If  the  tower  be  packed 

with  limcsl and   tin-  wash  liquo  the  solution 

obtained  may  1"-  run  away,bul  it  an  alkaline  liquoi  be  used, 
alkaline  sulphites  are  recovered,  which  will  beo 
us.  P. 


for  obtaining  Pure  Xitrie  Acid  Direct  in  Nitric 

Reaction  Apparatus.    < ».  Imray,  London.    From 

the  "  ( Ihemische  Pabrik  <  rriesheun,"  Frankfort,  Germany. 

Eng.  Pat  891,  January  17,  1891.     id. 

Attached  to  the  producing  apparatus  is  a  collecting  vessel 
into  which  Hows  the  acid  condensed  by  a  reflux  cooler.  The 
acid  in  the  collecting  vessel  is  maintained  at  a  temperature 
of  about  so  ( '.,  and  the  reflux  cooler  is  worked  so  that  the 
lower  oxides  of  nitrogen,  and  the  halogen  compounds,  as 
free  from  nitric  aciil  as  possible,  escape.  "  The  production 
of  a  pure  acid,  even  at  the  temperature  of  BO  ( '.,  is  consider- 
ably facilitated  by  conducting  air  or  other  gases  into  the 
acid  in  the  collecting  vessel." — II.  S.  P. 


Improvements  in  the  Manufacture  of  Sodium  Biborate  or 
Borax,  Sodium  i  'rystal  <  'arbonate  or  Soda,  and  other 
Compounds  containing  Sodium  or  Boron,  or  both, 
.1.  Lscouth,  Birmingham.  Eng.  Pat.  3230,  February  28, 
1891.     6d. 

Tin  object  of  thi*  invention  is  the  manufacture  of  com- 
pounds containing  BOdium  or  boron,  or  both,  iu  small 
crystalline  or  granular  masses,  or  in  a  pulverulent 
state.  For  the  production  of  granular  borax  4  mi 
boracic  arid  and  1  mol.  of  crystallised  Bodium  carbonate 
(or  also  dry   sodium  carbonate,  in  which  case   sufficient 

water  has  to  be  added  to  replace  the  water  of  crystallisa- 
tion) are  dissolved  in  water,  and  the  mass,  "  if  needful," 
evaporated  "  to  such  a  consistency  that  on  cooling  it  will 
readily  form  into  small  crystals,  crystalline,  or  granular 
masses,  or  become  pulverulent  sodium  biborate  or  borax." 
The  Bolution  may  be  cooled  in  shallow  pans,  and  any  means 
may  be  applied  to  "bring  about  the  state  most  favourable 
for  small  crystal*,"  &c.  1  for  the  production  of  granular 
sodium  crystal  carbonate   the    inventor  take*    100  part*  of 

dry  sodium  carbonate,  250  parts  of  water,  or  a  sodium 

ite  solution   containing  these  proportions,  and  pro- 

Cecil*  "  to  bring  about  combinations  and  crystallisation,  as 

already   described  for  BOdium  biborate."      (  lr  the  process  i'I 

crystallising  may  be  continued  in  the  ordinary waj  until 
large  crystals  begin  to  form,  and  then  the  solution  is  evapo- 
rated "  to  such  density  that  small  crystal*  will  readily  form." 

The  patentee  wishc*  it    to    be    distinctly  Understood  that    he 

does  no'   bind  himself  "to  the  exact   detail*  here  given," 
but    simply   claims  to   "avoid  the   | iuctiou  of  mother- 
liquors    and     the     consequent     waste     and    loss     of    time 
dile  from  the  manufacture  of  large  crystals." — II.  A. 


Improvements  in  the  Production  of  Alkaline  Carbonates 

and   Chlorine,   and  their    Derivatives.       1'.    M.   l.vte, 

London.  5352,  March  25, 1891.    8d. 

Tin    invention  is  based  on  a  reaction  described  by  Lunge, 

wherein  two  equivalents  of  sodium  nitrate  and  2j  equivalents 

of  cale  ite  are    healed    together   to   form  sodium 

carbonate,  caustic  lime,  and  oxides  of  nitrogen  ;  by  liviviat- 
ing  the  resulting  mass  with  a  large  quantity  of  water  caustic 
soda  is  obtained.     The  escaping  gases  (oxides  of  nib 

are  converted  into  nitric  acid  by  the  simultaneous  action  of 
air  and  water  in  suitable  chambers.  It  is  proposed  to  utilise 
this  nitric  acid  for  dissolving  litharge,  and  to  decompose 
the  resulting  lead  nitrate  with  Bait,  forming  insoluble  lead 
and  a  solution  of  sodium  nitrate.  The  latter  is 
evaporated  and  returns  to  the  process  along  with  the 
calcium  carbonate   left  on  lixiviation   of  the  above 

i  I  chloride  is  fused  and  subjected  to 
whereby  it  is  split  up  in  it*  constituents,  chlorine  separat- 
ing at  the    anode    and    lead    at    the  cathode,    from  whence  it 

may  be  continually  run  off.     The  recovered  lead  is  a 

into  litharge  with  some  of  tl  id,  and 

entering  into  Bolution  return*  to  the  i teas. 

lb.  electrolysis  of  the  fused  lead  chloride  ma]  be  per> 
formi  d  in  a  graphite,  earthenware,  oi  enamelled  iron  vessel, 
heated  to  a  suitable  temperature.  The  graphite  anode  is 
fastened    to   the  inside  of   a   bell   which  is  immersed  ill    the 

fused  ma**:  the  cathode  is  made  ol  tinned  iron  and  passes 
in  at  the  bottom  of   the  electrolysing  vessel.     An  ■ 
motive  force  of  •_•— ;>  volt*  i*  sufficient  for  the  purposes  of 
the  electrolysis. — 11.  A. 
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Improvements  in  Lead  Chambers  used  in  the  Manufacture 
of  Sulphuric  Acid.  K.  Walter,  Milan,  Italy,  and 
E.  Boenig,  Bad  Nauheim,  Germany.  Eng.  Pat.  14,914, 
September  4,  1891.     id. 

To  insure  the  more  perfect  and  continuous  circulation  of 
the  gases  within  sulphuric  acid  chambers,  double  walls  of 
acid-proof  material  are  built  right  across  the  chambers. 
The  space  between  the  double  walls  is  filled  with  suitable 
acid-proof  materials  such  as  brick  or  coke.  Openings  are 
provided  in  these  walls  over  their  whole  width,  the  openings 
in  the  front  wall  being  at  the  top,  and  those  in  the  back  wall 
at  the  bottom  of  the  wall  or  vice  versd.  The  gases  entei 
the  openings  in  the  front  wall,  and  traversing  vertically 
the  interstices  of  the  packing  pass  onward  through  the 
openings  in  the  back  wall,  while  at  the  same  time  some 
portion  of  the  gases  may  penetrate  horizontally  through 
cracks  and  joints  in  the  walls. — H.  S.  P. 


Improvements  relating  to  the  Manufacture  of  Ammonia  and 
Has.  YV.  K.  Lake,  London.  From  A.  Hennin,  Spring- 
field, U.S.A.     Eng.  Pat.  15,249,  September  8,  1891.     s,/. 

See  under  II.,  page  996. 


Process  for  Purifying  Urine.     C.  G.  Collins,  Woodsburgh, 
U.S.A.     Eng.  Pat.  15,251,  September  8,  1891.     Sd. 

The  most  common  impurities  of  brine  consist  of  the  biear- 
honates  of  iron,  calcium  and  magnesium,  calcium  sulphate, 
calcium  chloride,  and  magnesium  chloride.  The  inventor 
finds  that  an  electric  current  having  an  electro-tnotivc  force 
not  exceeding  2i  volts  is  sufficient  to  decompose  these  im- 
purities, rendering  them  insoluble,  whilst  the  sodium  chloride 
is  not  acted  upon  at  all.  As  an  instance  the  electrolysis  of 
calcium  bicarbonate  proceeds  in  such  a  manner  that  carbonic 
acid  is  given  off  on  the  anode,  and  calcium  hydrate  on  the 
cathode,  which  acting  on  another  molecule  of  bicarbonate, 
converts  it  into  insoluble  calcium  monocarbonate  which 
settles  out.  The  sediment  is  collected  on  the  bottom  of  the 
electrolytic  vessel,  from  whence  it  may  be  discharged  at 
intervals,  whilst  the  purified  brine  is  tapped  off  at  a  higher 
level.  An  alternate  method  of  working  consists  in  Forcing 
the  liquor  and  precipitate,  by  hydrostatic  pressure,  through 
a  filter  bed,  in  which  are  embedded  the  electrodes  of  another 
battery,  by  which  means  the  redissolving  of  the  precipitated 
impurities  is  prevented.  A  sheet  of  drawings  accompanies 
the  specification.— II.  A. 


Improvements  in  and  Relating  to  the  Art  or  Process  of 
Manufacturing  Phosphoric  Acid  from  Phosphatic 
Material.  C.  Glaser,  Baltimore,  U.S.A.  Eng.  Pat. 
15,644,  September  15,  1891.     4d. 

In  the  ordinary  process  of  manufacturing  phosphoric  acid 
from  phosphatic  material  the  phosphatic  material  is  treated 
with  dilute  sulphuric  acid,  yielding  a  weak  solution  of 
phosphoric  acid  which  is  then  concentrated  by  evaporation. 
The  improvement  on  this  process  consists  in  using  the 
weak  solution  of  phosphoric  acid  obtained  by  the  action  of 
dilute  sulphuric  acid  on  phosphatic  material,  to  dilute  the 
sulphuric  acid  for  the  treatment  of  a  second  batch  of  phos- 
phatic material,  instead  of  using  water  as  the  diluent.  The 
treatment  of  the  second  batch  yields  a  stronger  solution  of 
phosphoric  acid  than  that  obtained  from  the  first  batch,  anil 
this  solution  is  again  used  to  dilute  the  sulphuric  acid  for 
the  treatment  of  a  third  batch,  again  yielding  a  still  stronger 
acid.  This  process  may  be  advantageously  continued  until 
a  solution  of  phosphoric  acid  of  about  30°  B.  is  obtained, 
beyond  which  point  filtration  from  the  insoluble  residue 
becomes  difficult,  and  it  becomes  advisable  to  continue  the 
further  concentration  of  the  phosphoric  acid  by  evaporation 
in  the  usual  way. — H.  S.  P. 


VIII -GLASS,  POTTEEY,  AND 
EARTHENWARE. 

PATENTS. 

A  New  or  Improved  Portable  or  Fi.red  Continuous  Firing 
Kiln  for  Burning  or  Stabling  Glass,  China,  Tiles, 
Enamels,  and  Ceramic  Ware,  also  applicable  to  other 
Purposes.  J.  W.  Pavne,  London.  Eng.  Pat.  16,131, 
October  11,  1890.     6d~ 

The  kiln  consists  of  a  number  of  chambers  placed  over 
each  other  in  small  kilns,  and  side  by  side  in  large  ones, 
one  of  which  is  directly  heated,  whilst  the  others  receive 
the  waste  heat  in  succession.  These  chambers  are  pro- 
vided with  doors  and  ledges  for  the  metal  plates,  which 
carry  the  articles  to  be  fired,  to  rest  upon,  and  are  supported 
on  a  heat-spreading  and  accumulating  arrangement,  which 
facilitates  the  rapid  heating  by  the  furnace  gases.  The 
articles  to  be  burnt  are  introduced  into  the  coldest  chamber 
and  gradually  transferred  to  the  hotter  ones,  and  the 
process  is  thus  conducted  without  the  products  of  com- 
bustion coming  into  contact  with  the  objects  fired.  In  the 
specification  illustrations  are  given  of  the  details  and  also  of 
an  arrangement  for  facilitating  the  removal  of  the  chambers 
when  worn  out  and  the  substitution  of  new'oues. — S.  B.  A.  A. 


Improvements  in  the  Manufacture  of  Glass  Retorts  as 
used  in  Chemical  Works  for  the  Concentration  of  Acids 
and  other  Analogous  Purposes.  T.  G.  Webb,  Man- 
chester.    Eng.  Pat.  17,407,  October  31,  1890.     <;,/. 

The  object  of  this  invention  is  to  make  a  chemical 
manufacturer's  retort  which  shall  be  of  the  same  thickness 
of  glass  throughout,  instead  of  being  thicker  towards  the 
shoulder  and  mouth,  as  heretofore,  and  which  is  in  con- 
sequence more  durable  than  a  retort  of  the  old  form. 
The  operation  is  effected  by  taking  from  the  furnace  the 
quantity  of  "  metal  "  needed  to  make  a  finished  retort,  and  at 
once  shaping  the  neck  "  by  hanging  the  metal  downwards, 
which  draws  out  the  neck  to  the  required  length,  and  to  a 
form  tapering  outward-,  instead  of  by  rolling  and  shaping 
the  neck  on  the  edge  of  a  plate  by  a  series  of  heatings,  and 
to  a  shape  tapering  inwards  as  heretofore,  whilst  the 
remaining  portion  of  the  retort  is  reheated,  rolled  and 
shaped,  and  simultaneously  blown  to  the  desired  form  and 
size."— H.  S.  P. 


Improvements  in  and  relating  to  Enamel  for  Metals, 
Glass  Ware,  Earthenware,  and  other  Materials. 
G.  Gehring,  Landshut,  Germany.  Eng.  Pat.  8090, 
May  11,  1891.     id. 

These  improvements  relate  to  various  compositions  used 
for  the  production  of  enamels.  One  particularly  fine 
enamel  is  said  to  be  produced  by  using  graphite,  cold- 
pressed  Hungarian  linseed  oil,  and  oxide  or  borate  of  lead. 
The  inventor  claims  the  "  process  for  enamelling  metals, 
earthenware,  and  glassware,  consisting  in  mixing  a  powder 
of  graphite,  coke,  slag,  alum,  and  kaolin,  or  one  or  more  of 
these  materials,  with  a  flux,  rubbing  up  the  mixture  with  a 
compound  obtained  by  boiling  linseed  oil  with  an  oxide  or 
a  borate  of  lead,  and  laying  on,  drying,  and  burning  the 
same;"  or  powdered  kaolin  may  be  mixed  with  a  flux  ami 
the  mixture  "  rubbed  up  "  with  water  afterwards  laying 
on,  drying,  and  burning. — O.  H. 
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IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

I'A  TIN 

Improvement*  in  the  Manufactun  oj  D  Material 

for    Willis   ami  other    Decorative  Purposes,  and  in   Ike 
Employed  in  the  taid  Manu- 
facture, the  sunt  Imp  ing  in  pari  applicable 
,     v, ,„„■..  an       bfi  'Iboard. 
r.  J.  Palmer,  Carel                       Pat  1227,  September  :t, 

rider  XIX.  page  Im'-J. 


An  Improved  Artificial  Asplialte.  II.  P.and  E.G.  Williams, 

London.     Kng.  Pat.  13,595,  August  29,  1890.     \d. 
Ax  asphalte  which    is  said  to  resist  the  action  of  acids  is 
..I  by  mixing  Bilver  sand  or  other  suitable  sand  with 
rrom  which  *  Baits  "  have  been 

n  ir.ov. id. 

producl   i-   stated   t..  be  especially  suited  for  the 
lining  andfloi  cms  containing  electric  batteries,  for 

the  const]  i  kfl  to  contain  acids,  &c. — 0.  II. 


two  of  Leu's  atomising  burners  placed  about  3  metres 
apart  on  the  same  side  of  the  furnace,  with  the  up-take 
flue  between  them.  The  jets  are  not  quite  square  to  the 
admission  port,  bo  that  two  eddying  bores  of  flame  are 
produced  under  the  roof,  which  unite  and  pass  out  by  the 
flue  over  the  bed  of  the  calcining  furnace.  The  latter  is 
16  metres  long,  with  a  bed  2"8  metres  wide,  and  0*95 
metre  height  of  roof,  which  is  laid  with  an  upward  slope 
of    nearlv  1  in  7. 

The  ore,  containing   7    per  cent,   of  copper,  is   in   the 
ordinary  way,  ti  r-t   roasted  and  then  run  down  to 
metal   containing  '-'.">  per   cent,   of   copper;  but   when  the 
roasting  is  omitted  the  regulus  contains  only  18  or  l'O  per 

cent.  0t  copper. 

With  this  furnace  in  :s:i  working  days  938*6  tons  of  ore 

d,  yielding  368  "2  tons  of  coarse  metal,  averaging 

25  pel    cent,  of  copper,  with  a  consumption  of   185*6  tons 

of  naphtha  residues,  or  rather  more  than   10  cwt.  (50*48 

pet  cent.)  of  the  weight  of  the  product. 


Improvi  in.  nt-  in  or  Relating  in  the  Manufacture  of  <  '<  mi  ni 

ami  the    Meant   employed   therefor.    T.   Arnold.   West 

Hartlepool.     Bog,  Pat.  18,608,  November  is.  1890 

Tim  improvements  claimed  by  the  patentee  comprise  the 

a  kiln    for  burning   cement    by    D  ii.  the 

products  from  which  are  passed  into  a  chamber  termed  the 

drying  chamber,  thence  under  Boon  in  the  ordinary  way, 

ami    finally  to   the   chimney.     The    -lurry   from   the   drying 

-  moulded  into  bricks  in  the  drying  chamber,  and  is 

tared   the to   the  calcining  kiln,  which   may  be 

level  below  the  drying  chamber  i  ml  the  floors, 
mi    should  the   configuration   of    the    ground   render  this 
unit  costly,   may   be  separated   from   the    drying 
chamber   bj    mean-   of  an  arch.     It  is  chromed  that  the 
imperfectly    bumed  pt>  Dmbustion  from  the  kiln 

ius  matter  in  the  interstice-  of  the  bricks 
in  the  drying  chamber,  and  subsequent  combustion  of  which 

complete-     the    ill  i  ''.'lit   also  include-    a 

dooi    at    the  entrance  of  the 
ii.  capable  ol  When  the  contents  of  the 

latt.r  !  i   a  clinkering  temperature,  thus 

their  di  m  and  facilitating  the  grinding.     It  is  also 

kiln   can  be 

tin- -lurry  on  the  drying  floor,  and 

thus  il  improvements 

<l  to  be  applicable  tu  many  Forms  of  kiln- and  drying 

B,  B. 


X.-METALLURGY. 

On   thi    ■  Liquid   Fuel  in    Copper  Smelting.    C. 

Sehi.  J91,   1ICJ7.  and 

1891,  105. 
A  i   Nb  opper-sniclting  work-  at   Kedaberg, 

in  tie-  From  naphtha  distillation 

have  been  applied  experimentally  both  in  the  calcination 

and  fii-  01    both  ,,| 

iiimii.y   -tack 

i mmon. 

The  runelting   Ft  rcular   bed   i",  metres  in 

of,   having    a    maximum 

height  ■  done  by 


The  Effects  of  Abnormally  Low   Temperatures  on   Con- 
structional Iron.     F.  steiner.     Iron,  1891,  38,  269-  870. 

Thk  author  communicatee  the  results  of  some  interesting 
experiments  which   be  made  with  a  view  of  determining 

the  intl  raised  on  iron  and  steel  by  a  very  low 

temperature.  The  test-  were  conducted  with  three  different 
material-,  viz.,  welded  iron,  inL'ot  iron,  and  l-.npli.-b  cast 
Steel.  Strips  of  each  -ort,  measuring  L'ti  centimetres  in 
length,  8  to  .">  centimetres  in  width,  and  7  to  10  millimetres 
in  thickness,  were  used,  and  a  separate  -trip  of  each  class 
i  on  one  side  for  the  purpose  of  comparison.  In  the 
tirst  place  the  static  qualities  of  the  three  metals  were 
established  as  follows :  — 


iron 

I  ro 

: 


Kreakinir 
Strength. 


-      lonal 
roiitnu'timi. 


3,500 
0,000 


is 


30 

4 


M 


Half    Of     the     test     pee.-     w.ie     expel  im.ntcd     upon    in     all 

undamaged  condition ;  the  other  half  were  notched  about 
one  millimetre  deep  with  a  chisel  on  one  side  in  the  middle. 
It  will  be  seen  from  the  results  that  these  notches  sub- 
stantially influenced  the  subsequent  behaviour  of  the  metals. 
The  pie,,-  of  iron  ami  steel  were  refrigerated  in  a  act-called 
Freezing  bag  composed  of  two  velvet  wrappers.     The 

ice  1  in  a  mw  in  tin-  bag.      At  it-   upper  end  a  tlask 
tilled  with  liquid  i  ft  was  brought  in 

with  the  bag  in  an  inverted  position;  on  opening  a  valve 
the  liquid  carbonic  acid  flowed  from  the  Bask,  entered  the 
freezing  hag,  and  either  immediately  evaporated,  oi  i 

of  the  velvet      So  much  heat  WHS  thereby 

imprisoned    that    a  portion  of  the  earba  d    in   the 

bag  was  transformed  into  a  snow-like  mass  of  solid 
carbonic  acid,  which  attached  it-elf  to  the  iron  ami  steal 
test  piece-.  Thi-  process  was  continued  until  the  metallic 
snip-  w,re  completely  enveloped  in  solid  carbonic 
The  doable  velvet  wrappers  lonstitute  so  bad  a  conductor 
of  heat  that  the  carbonic  acid  remains  for  hour-  in  a  -olid 
condition.  After  a  test  piece  had  been  bit  In  the  freezing 
bag  for  80  minutes,  it  was  taken  out  with  a  sque<  1 1   and 

trials  were  made  of  it-  solidity.  To  this  end  it  wa-  laid 
COncavonsly  over  a  mould  of  the  following  form.     A  piece 


of  round  bar  iron  was  laid  diagonally  aem--,  to  receive 
the  very  light  blow-  of  a  small  steam  hammer,  and  to 
transfer  them  to  the  lest  piece.     The  most  important  results 
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were  as  follows  : — (1)  The  three  classes  of  iron,  after  being 
powerfully  refrigerated,  and  then  allowed  to  gradually 
regain  their  normal  temperature,  showed  no  appreciable 
alteration  in  the  bending  test.  (2)  Undamaged  welded 
iron  in  the  refrigerated  state  was  bent  to  an  angle  of  180° 
without  breaking  ;  the  notched  piece  could  not  be  bent 
further ;  the  broken  surface,  fibrous  in  the  unrefrigerated 
condition,  presented  a  granular  appearance  in  the  refri- 
gerated state.  (3)  Soft,  undamaged  ingot  iron,  and  also  the 
steel,  after  undergoing  a  slight  bending,  on  receiving  the 
third  weak  blow  of  the  hammer  sprang  asunder  with  a 
crackling  noise  as  of  glass.  The  notched  or  damaged  test 
pieces  of  these  two  sorts  burst  in  two  in  the  same  manner 
at  the  first  light  blow  without  submitting  to  the  bending 
experiment.  The  broken  surfaces  of  the  refrigerated 
pieces  showed  a  grain  formation,  the  steel  an  almost  coarse- 
grained structure.  These  trials  clearly  demonstrated  the 
prejudicial  effects  of  intense  cold  upon  these  building 
materials,  and  the  following  conclusions  are  to  be  drawn — 
namely,  that  ingot-iron  bridges  should  be  crossed  but 
slowly  when  abnormally  low  temperatures  prevail,  and  that 
every  care  should  be  taken  in  building  to  avoid  external 
fractures  of  the  ingot-iron  constructional  parts  of  a  bridge. 

The  foregoing  details  originally  derived  from  the 
"Wochentschr.  des  iisterr.  Ing.  und  Archit.  Vereins,"  are 
also  reported  in  "  Stahl  vnd  Eisen,"  in  which,  after  the 
statement  that  the  trials  probably  need  further  confirmation, 
the  following  further  details  are  given  : — -The  refrigerating 
tubes  in  the  ice  machines,  and  also  the  iron  cylinders  for 
the  transport  of  liquid  ammonia,  compressed  oxygen,  liquid 
sulphurous  acid,  and  liquid  carbonic  acid  are  now  only 
made  of  the  best  fibrous  welded  iron.  Many  explosions 
of  iron  cylinders  containing  liquid  carbonic  acid  are  to  be 
explained  by  the  action  of  the  low  temperatures,  and  this 
danger  can  be  avoided  by  the  use  of  proper  kinds  of 
soft  but  sufficiently  strong-welded  iron.  Although  refri- 
geration experiments  with  the  three  different  kinds  of  iron 
and  steel  referred  to  were  tried  at  the  low  temperatures  of 
—  40°  to  —  50°,  yet  under  other  and  very  unfavourable  circum- 
stances though  at  temperatures  of  less  depression,  even  in 
the  best  iron  considerable  crystalline  alterations  and  localised 
looseness  of  texture  may  be  brought  about,  when  the  metal  is 
at  the  same  time  subjected  to  sudden  and  powerful  concus- 
sions. In  the  very  cold  winter  of  1880  (in  the  Rhine  valley 
in  some  places  it  was  —  26°  C.)  many  experiences  of  this  kind 
were  encountered  in  rails  and  connexions.  But  iron  is  not 
the  only  metal  so  affected  that  a  crystalline  texture  is  tin.' 
result  of  strong  cooling.  Tin  behaves  in  the  same  way 
though  in  a  still  higher  degree,  as  shown  by  Fritsche  in 
1869  (Ber.  1869,  2,  112).  In  the  very  cold  winter  of 
1867—68  some  blocks  of  barred  tin  became  entirely 
crystalline,  or  nearly  so,  suffering  dilation  or  swelling  up 
in  the  process,  and  becoming  in  parts  converted  into  a  sand)' 
crystalline  or  granular  powder.  A  similar  crystalline 
conversion  was  noticed  also  in  a  tin  tube.  Erdmann,  of 
Leipsic,  observed  the  same  thing  in  organ  pipes  made 
of  tin.— O.  H. 


An  Undescrihed  Phenomenon  in  the  Fusion  of  Mild 
Steel.  F.  J.  K.  Carulla.  Proc.  Iron  and  Steel  Inst. 
"  The  Ironmonger,"  1891,  57,  98—99. 
In  1773,  H.  Home  found  that  on  heating  ingots  of  cast 
iron  about  f  in.  thick  in  contact  with  calcined  bones  and 
powdered  charcoal,  their  outer  portion  was  so  far  changed 
in  nature  that  they  were  capable  of  withstanding  a  welding 
heat  without  suffering  fusion,  whereas  the  core,  when  sub- 
mitted to  this  temperature,  melted  and  ran  out.  The  author 
has  observed  a  similar  phenomenon  with  Bessemer  scrap.  A 
crucible  charged  with  this  steel  (of  varying  carbon  contents) 
having  given  way  in  the  furnace,  was  withdrawn  from 
the  furnace  under  the  supposition  that  it  was  empty,  but 
was  found  to  contain  a  number  of  shells  having  the  shape 
of,  the  pieces  of  steel  originally  charged ;  from  which 
it  was  apparent  that  the  inner  portion  of  the  pieces  had 
undergone  fusion,  while  the  outside  envelope  had  re- 
mained solid,  presumably  owing toa  difference  intheir  fusing 
points.     One  piece  which,  from  the   size  of  the  shell  left, 


must  have  weighed  about  41  oz.  before  it  was  put  in  the 
crucible,  only  weighed  14|  oz.  when  taken  out,  while 
another  was  reduced  from  26^  oz.  to  8|  oz.  The  quanti- 
ties that  fused  and  ran  out  were  therefore  647V  and  GGt  per 
per  cent,  of  the  original  masses  respectively.  Analysis 
showed  that  both  these  shells  contained  less  than  0-1  per 
cent,  of  carbon,  this  fact  accounting  for  their  infusibility. 
The  chance  in  composition  may  have  been  due  to  the 
concentration  of  the  carbon  and  other  non-metals  in  the 
interior  of  the  metal,  or  to  their  being  burnt  out  by  the 
surface  action  of  the  air.  The  author  considers  that  the 
phenomenon  in  question  points  to  the  desirability  of 
retaining  the  natural  skin  of  castings  and  forgings  whenever 
it  is  possible  to  avoid  removing  it  by  machinery.— B.  B. 


The  Elimination  of  Sulphur  from  Pig  Iron.  J.  Massenez. 
Proc.  Iron  and  Steel  Inst.  "  The  Ironmonger,"  1891,  57. 
100—103. 

In  both  acid  and  basic  Bessemer  processes  the  varying 
proportions  of  non-metals  in  the  pig  iron  charged  into  the 
converter  are  a  constant  source  of  trouble,  which  can, 
however,  be  obviated  by  the  use  of  V.  E.  Jones's  mixing 
process,  in  which  70 — 120  tons  of  pig  iron,  sufficient  for 
7 — 12  charges,  are  placed  into  one  common  mixing  vessel 
and  taken  for  consumption  into  steel  as  required.  In  the 
treatment  of  phosphoric  pig  iron  which  is  employed  in  the 
production  of  basic  steel,  it  is,  however,  not  sufficient  merely 
to  conduct  the  molten  pig  iron  in  large  quantities  to  the 
converter  in  a  mixed  condition,  but  the  problem  here  is  to 
render  the  proportion  of  sulphur  also  independent  of  the 
blast-furnace  process,  to  such  an  extent  that  the  proportion 
of  sulphur  in  the  finished  steel  is  so  low  that  the  quality  of 
the  steel  is  in  no  way  influenced  by  it.  This  is  especially 
important  on  the  Continent,  as,  on  account  of  the  strike  of 
the  coal  miners  in  1889,  an  improved  position  of  the  strikers 
has  resulted,  the  coal  is  less  carefully  mined  and  contains 
more  sulphur,  the  amount  in  the  coke  having  risen  from  1 
to  1  •  8  per  cent. 

It  has  been  found  that  manganese  will  act  upon  the 
sulphur  in  pig  iron,  removing  it  as  manganese  sulphide.  This 
operation  is  best  conducted  outside  the  blast  furnace,  as 
when  effected  therein  the  furnace  has  to  be  worked  out, 
resulting  in  the  production  of  iron  "  hotter  "  than  is  desir- 
able for  conversion.  Accordingly,  at  Hoerde,  where  the 
process  is  at  work,  a  vessel  of  the  form  of  a  converter,  lined 
with  refractory  bricks,  is  used  for  the  reception  of  the  pig 
from  the  blast  furnace,  and  to  this  ferromanganese  is 
added.  The  quantity  of  manganese  theoretically  required 
is  merely  that  needed  to  convert  the  sulphur  into  manganese 
sulphide,  and  in  practice  it  has  been  found  that,  0"2  per 
cent,  suffices,  so  that  as  1 '5  is  the  quantity  that  should  he 
in  the  pig  as  it  passes  to  the  converter,  the  addition  of  1  -7 
per  cent,  is  necessary  for  the  desulphurisation.  The 
operation  is  completed  in  15 — 20  minutes,  even  with  pig 
high  in  sulphur.  The  bath  of  metal  usually  retains 
sufficient  heat  for  the  purpose  of  desulphurisation,  thus 
rendering  external  sources  of  heat  unnecessary.  The 
following  table  shows  some  of  the  results  obtained: — 


From 

Blast 

Furnace. 

Percentage 

of  Sulphur  in 

the  Charges 

poured  into  the 

Vessel  (10— U 

Tons  of  Pit? 

Iron). 

Percent  ago 
in  Basic  t  Inurgc 

(10—11  Tens) 

taken  from  the 

Vessel. 

In  Finished 
Steel. 

II. 

Per  Cent. Sulphur. 
U'276 

Per  Cent. Sulphur. 
C056 

PerCent.Sulpbur, 

iru:;;i 

IV. 

0-137 

o-oti 

0-027 

11. 

1-022 

0-043 

0-031 

II. 

1-020 

0-043 

0-057 

I. 

1-530 

0-013 

0-041 

IV. 

o-oso 

0-054 

0-032 

IV. 

0-352 

0-034 

0-018 

1010 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Dec.  31, 1891. 


■\\  made  rich  in  sulphur 

to  test  ili'-  process.     In  tails  of 

which  are   given    in   the   paper,   from   ;i   total   weight  of 

pig    iron    containing    179- J70  kilo?,    of 

snlphnr,  sulphur   were  Eliminated,   i.e. 

•I.',   per  t-.-nt.  of  the  total    sulphur.     Most  of  the  sulphur 

appears  in  the  slag, hat  little  -  sulphurous 

1  !„•  follow  Jysis  of  an  .tuple  of 

•— 
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—1).  B. 


The  Bi  I  e  and  Purified  Bismuth,  together 

with  ,,/.--  ,in   the  Ali, mic  Weight  of  Bismuth. 

I  neider.     .1.  Praia.  Chem.  ls'.-l,44,  23—48. 


Reply  to   /■'    S  I  m 

-II.     .1.    1'rukt.    Chem.    1891,    44, 
■111  —  11  I. 

ml, r  WllL.  pages  1040—1041. 


.1    \  iluminium.     Eng.  and  Mining  J., 

use  has  been  found  for  aluminium  in  the  inuimfac- 

.  for  military 
equipments,  metal  tor  this  purpose  having 

i  -  by  the  German 
Government.     It  -i  military  • 

t..  redo  bt  which  the  < mon  soldii 

i .  and  tin-  new   ■  I       nans  has  this 

Antimoi  V<  Mining  J.,  November  21, 

known  <<•  ■ 
i  imc  time,  but  antimony  mining  has  at 

adustrj  there.     Early  in 
ili,-    pi  ipany   was  organisi  <\    to 

ami  \M»rk  an   antimonj  mine   near  Austin,  Nevada. 
-I,-  has  bt  en  ej  , 
tip  ii. 

ili,  new  con  »ion  of  the   property,  tin-  ore 

being   sent   t"    1  lion.     Las)    month    the 

dend.     Thi  -"I  to  be 

improi  mg,  and  is  now  making  an  output  of  about 
pet  month. 


i'\ n  \  rs, 


Improvements  in  m  I  oith  Reverberatory  Furnaces 

Smelting  fron,and/br  otht 

i    ■ 

Tin-  i- 

of   two  hearths,  ■*  cd    on  a  \.-rtiral 

bangs  theii   i  to  the  tin, 

chief   features  uf  having   the 

hydraulic  a]  nth  placed   above 

!,.w  ih>-  fun 
plate-  n  h  which 

the  air  )■  v  to  tie-  furnnco,  the  chamber  bciug 

il>\  ided   b)  i  ■  'hat  tin-  course, 

ami  In  having  tin    lini  sliapcd 

so  that  tin-    -nil. I,.-    i'  inn  parts  of    two  parallel 

■I  by  a  narrow  annular  -trip. 

—II.  h.  I. 


Process  for  the  Manufacture  of  Metallic  Xickel,  togethi  r 

with  Alloys  of  Nickel  ami  Iron.  Utilisable  either  direct 

or  for  tin  Manufacture  of  Xickel  Steel  or  Xickel  and 

Carburised   /on    Castings.    J.  Gamier,  Paris,  France. 

Pat.  17,623,    November   3,    1890.     6i     (Compare 

.  Pat.  1194  "t  l  -: 

process  applies  chiefly  to  the  ferruginous  nickel  oxide 

liscovered  by  the  patentee  in  New  Caledonia.     When 

i    in   the   blast   furnace   the   product 

line   nearly   the   whole   of  the   snlphnr,  arsenic,  and 

phosphorus  of  the  coke  and  of  the  fluxes  of  the  bed 

owing  to  the  affinity  of  nick  elements.     In  order 

move  these  impurities  the  crude  nickt  in  a 

water  Furnace  having  a  basic  lining  of  magnesia, 

A     hot-blast    is 

ed   through   tuyeres  arranged  in  superposed  plan.-, 
ami  thoroughly  remove  arsenic  and  silicon,  the 

lowest  sell-  -  are  immersed  in  the  lluid  metal,  the 

apparatus  being  bo  arranged  thai  the  -lag  and  metal  run 
oil  at  the  same  time  into  a  fore-hearth.     The  crude  nickel 

lining  nickel,  iron,  and  -   copper,  is  chai 

into  the  furnace  with  coke  and  lime,  magnesia  or  bai 

ner  with  fluorspar  or   -  that  the  ratio  of  the 

to  the  silica  and  fluorspar,  or  sea-salt  is  3:1.     The 

i-  obtained  in  this  way  is  quite  free  from  non-metallic 

nts,  and  is  suitable  (with  or  without  the  addition  of 

For  the  production  of  casting-  which  are  very  -lightly 

oxidisable.     The  cost  of  using  pure  nickel  is  thus  avoided. 

When   nickel  steel  i-  required,  the   regains  is  -imply  added 

to  the  crucible,  Siemens  furnace,  or  Bessemer  converter,  as 

the  case  may  be. 

v,  ben  comparatively  pure  nickel  is  required  the  above 
regulus  is  submitted  to  an  energetic  oxidising  action  in  a 
refining  furnace  or  Bessemer  converter,  whereby  the  iron 
ami  I  il  carbon  and  silicon  are  oxidised.     Idmixed 

oxides   arc  then   removed  bj   the  addition  of  a  redm 
agent   Buch  as  manganese,  magnesium,  aluminium,  or  zinc. 
Tin-  nickel  so  obtained  is  verj  soft. — II.  K.  r. 


/  ements  in  Furnaces  for  Smelting  Copper  and  other 

Ores.     B.    Richards,   Middlebank,  Swansea.     Bag.   Pat. 
17,625,  Nov  in!- 
Tin-  i-  a  furnace  fortl  of  copper  ore- in  one 

operation,   instead   of  using   the   usual    i  ory  and 

tn.tal  Furnaces  and  metal  roaster.     It  consists  of  an  oblong 
furnace  with  tuyere-  at  the  top  and  Bides,  and  resembles  in 
shape  a  Dumber  of  square  cupola  furnaces  placed 
si.le  with  their  partition  walls  remoi  bottom  of  the 

-i  ipes  towards  one  end,  and  there  the  rich  molten 
olleets  and  is  drawn  off,  whilst  the  slag,  containing 
-  tal,  flows  over  ■  bridge  into  a  smaller  fumai  - 

is  here  mixed  with  and   inferior  slag e  when 

th,    rest  of  the  metal  separates  and  is  tapped.     Thi 

an-  sufficient!)  free  from  metal  to  render  further  purification 

unnecessary, — II.  K.  T. 


Improvements   in    the    Extraction    of    Metals  from    Ore. 

\\ .  Paterson  and   R.  Starke,  Glasgow.     Eng.  Pat  I 

mber  22,  1890.     Brf. 

Tins  i-  a  combination  of  leaching  vessels  for  the  systematic 

■  ..re-  by  solutions  of  chlorine,  bromine,  or 

iodine    The  vessels    arc  arranged  in  a  circle,  and  their 

nds  an-  connected  with  a  pip.  or  pipes,  taps  being 

placed    l.etw..  n   each   vessel  j  the   lower  en. 1-   are  similarly 

connected   with  a  circular  pipe.     The  upper  end  "i   eaon 

ii  also  be  pul  in  communication  cither  with 
pump  or  a  vertical  tube  to  convey  the  liquor  t.>  a  reservoir. 

nng,  the    i  charged  with    ore  an. I  the  taps 

-..  that  the  liquor  in. in  th.-  Force  pump 
the  top  of  one  vessel,  passes  down  it,  and  is  led  to  the 
bottom  of  the  next,  up  which  it  flows,  and  is  then  led  to 
the  top  "i  the  thinl  vessel,  and  -non  to  tl  > 
which  is  put  in  communication  with  the  vertical  tube, 
when  the  ..re  in  the  first  vessel  is  exhausted,  the  vessel  i- 
cul  out  ot  thi  I   through  manhoh  - 
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with  which  it  is  provided,  and  is  then  re-connected  with  the 
stream  of  fluid,  but  this  time  it  is  made  the  last  of  the 
scries,  and  in  this  way  each  vessel  is  in  rotation  made  the 
lirst  to  receive  the  extracting  fluid. — H.  K.  T. 


Improvements  in  the  Manufacture  of  Steel.  H.  C.  S. 
Dyer,  Westhope.  Eng.  Pat.  20,393,  December  13, 
1890.     id. 

When  using  the  acid  or  basic  process  in  an  open-hearth 
furnace  the  metal  bath  is  first  charged  w7ith  carbon  to  a 
high  degree.  This  is  effected  by  charging  in  coal,  coke, 
graphite,  or  charcoal,  but  preferably  the  latter,  and  then 
scrap  or  pig  iron  on  top  of  it.  As  the  metal  melts  it  takes 
up  the  carbon,  the  process  being  then  carried  on  as  usual. 
In  the  basic  process  a  good  deal  of  the  carbon  is  eliminated 
along  with  the  phosphorus,  but  sufficient  remains  to  enable 
the  charge  to  be  *'  boiled  down  "  with  ore  in  a  manner 
similar  to  the  boiling  down  of  a  charge  of  pig  in  a 
siliceous-lined  furnace.  In  this  way  any  percentage  of 
carbon  may  be  obtained  within  certain  limits,  whereas  with 
the  ordinary  basic  process  it  is  difficult  to  obtain  a  per- 
centage higher  than  0"15.  It  is  generally  believed  that 
phosphorus  will  not  leave  iron  in  the  presence  of  carbon, 
but  the  author  has  found  this  opinion  to  be  erroneous. 

— H,  K.  T. 


Improvements  in  the  Construction  of  Furnaces  for 
Puddling  or  Heating, and  other  Purposes.  H.  II.  Haigh, 
Derby.     Eng.  l'at.  20,415,  December  15,  1890.     6d. 

These  improvements  consist  in  the  supply  of  hot  air  to  the 
furnace  fire,  the  air  deriving  its  heat  from  the  walls  of  the 
furnace.  For  this  purpose  an  outer  casing  of  brick  or 
suitable  metal  is  constructed  round  the  sides  and  crown  of 
the  furnace,  and  air  is  allowed  to  enter  through  convenient 
openings  in  this  oasing,  circulate  round  the  furnace  uric 
or  more  times  until  it  becomes  highly  heated,  and  pass 
into  the  interior  of  the  furnace  through  openings  const  ructed 
in  the  crown  of  the  furnaoe  near  the  bridge. — S.  11.  A.  A. 


.Y,  w  or  Improved  Manufacture  of  Articles  of  Nickel  and 
of  Nickel-Plated  Goods.  L.  Jlond,  KTorthwioh.  Eng. 
Pat.  21,025,  December  24,  1890.     6<i. 

Articles  of  nickel  are  manufactured  by  the  new  process  by 
exposing  suitable  moulds  in  the  heated  state  to  the  action  of 
the  vapour  or  solution  of  nickel  carbon  oxide  and  detaching 
the  deposit  of  nickel  when  of  sufficient  thickness.  An 
adhesive  coating  of  nickel  is  similarly  deposited  upon 
articles  by  the  action  of  nickel  carbon  oxide. 

The  process  is  conveniently  carried  out  as  follows  : — A 
cast-iron  cylinder  capable  of  rotating  about  its  axis  and 
fitted  internally  with  a  number  of  longitudinal  ribs  or  pro- 
jections is  partly  filled  with  oxide  of  nickel,  heated  xo 
400°  C,  and  a  current  of  water-gas  passed  in  until  the 
nickel  has  been  reduced.  The  cylinder  and  contents  are 
then  allowed  to  cool  down  to  the  ordinary  temperature  and 
a  current  of  carbon  monoxide  (prepared  by  passing  carbonic 
anhydride  over  coke)  is  led  through  the  cylinder  into  an 
air-tight  cast-iron  chamber  filled  with  water-gas,  on  the 
bottom  of  which  the  moulds  are  disposed  and  heated  from 
underneath  to  200°  C;  the  gas  is  then  led  back  into  the 
cylinder,  a  constant  circulation  of  the  gas  being  <tpt  up  by 
a"  fan  or  other  device.  In  its  passage  through  the  cylinder 
the  gas  takes  up  nickel,  which  is  subsequently  decomposed 
by  the  heated  goods  and  wholly  or  partly  deposited  on 
them.  On  passing  through  the  cylinder  the  gas  is  again 
charged  with  the  nickel  compound.  After  a  time  the  nickel 
is  less  readily  taken  up  by  the  gas,  but  its  activity  may  be 
restored  by  heating  the  cylinder  to  350  °  C.  and  then  cooling 
down  to  the  ordinary  temperature,  the  current  of  carbon 
monoxide  being  maintained  during  the  interval.  Before 
their  introduction  into  the  chamber  the  moulds  are  coated 
with  graphite  or  other  substance  to  which  nickel  does  not 
adhere  ;  to  obtain  coherent  deposits,  air  must  be  carefully 
excluded   from   the  chamber,  intermediate  layers   of   oxide 


being  otherwise  formed.  Iron  and  other  goods  on  which  a 
particularly  firm  coating  of  nickel  is  required  are  preferably 
tinned  in  the  first  instance,  and  the  nickel  deposited  upon 
them  at  a  temperature  higher  than  the  melting  point  of  tin, 
the  nickel  being  thus  practically  soldered  to  the  article. 
The  temperature  must  not,  however,  exceed  300°  C,  or  the 
deposit  becomes  pulverulent.  It  is  advantageous  to  heat 
these  goods  in  a  current  of  hydrogen  to  about  400°  before 
removing  them  from  the  chamber,  as  the  nickel  is  rendered 
very  ductile  by  this  treatment. 

Nickel  may  also  be  deposited  upon  articles  by  immersing 
them  in  liquid  nickel  carbon  oxide  or  in  a  petroleum  or 
benzene  solution,  or  by  sprinkling  the  latter  on  them.  The 
deposit  forms  at  a  lower  temperature  (B0° — 70°  C),  but  is 
less  white  in  colour  than  that  obtained  from  the  gas.  Gases 
containing  less  than  5  per  cent,  of  the  nickel  compound  give 
a  more  uniform  deposit  than  when  more  heavilv  charged. 

— S.  B.  A.  A. 


Utilisation  of  Refuse  or  Scoria  of  Copper  -  Smelting 
Furnaces  as  a  Grinding  or  Polishing  Agent,  or  us  a 
Substitute  for  Emery.  E.  A.  Bath,  Sketty.  Eng.  Pat. 
21,234,  December  30,  1890.     Ad. 

The  refuse  or  scoria  of  copper  furnaces  is  sorted  and  the 
pieces  ground  in  any  suitable  manner,  this  operation  being 
followed  by  elutriation  if  necessary.  The  polishing  powder 
so  obtained  may  be  used  as  such,  or  it  may  be  mixed  with 
glue  dissolved  in  methylated  spirit  and  acid,  or  with  any 
other  cement,  and  cast  into  blocks  or  wheels,  or  the  polishing 
powder  mav  be  fixed  to  paper  or  linen  by  means  of  glue,  &c. 

— H.  K.  T. 


Improved  Fusible  Mass  for  Case-hardening  Purposes. 
T.  Langer,  Nimburg,  Austria.  Eng.  Pat.  210,  January  5, 
1891.     6rf. 

The  addition  of  borax  to  known  case-hardening  mixtures  is 
particularly  claimed,  and  the  following  proportions  are  given 
as  the  most  advantageous  : — 

I. 

Parts. 

Common  salt 71 '4 

Yellow  prussiate  of  potash 23  •  8 

Borax IS 

II. 

Parts. 

Common  salt 06*15 

Yellow  prussiate  of  potash 2*2"15 

Carbonised  horn  (lust 7'35 

Borax 4'  45 

III. 

Common  salt About    10  parts  by  weight. 

Yellow  prussiate  of  potash     About     3  parts  by  weight. 

Borax About     2  parts  by  weight. 

Sugar About  0"2  parts  by  weight. 

The  borax  (which  may  be  replaced  by  some  borate  or 
silicate,  as  for  instance  powdered  glass)  assists  the  carbu- 
risation  of  the  iron  by  keeping  the  surface  free  from  oxide 
and  preventing  the  access  of  air.  Mixture  II-  produces  a  steel 
coating  of  a  rather  coarser  grain  than  No.  I.,  but  is  cheaper. 
No.  III.  gives  a  much  tougher  coating  than  the  others;  it 
yields  a  steel  coatiug  A  to  1  mm.  thick  in  about  two  hours 
in  an  ordinary  forge.  The  thickness  of  the  coating  may  be 
increased  by  adding  about  one-seventh  of  the  original 
quantity  of  the  mixture  employed  every  half-hour.  The 
objects  to  be  hardened  should  be  heated  to  a  blue  heat  in 
a  charcoal  fire  before  being  immersed  in  the  case,  and  the 
mixture  should  also  be  previously  heated  to  the  point  of 
fusion.— S.  B.  A.  A. 
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Improvement*  in  the  Manufacture  of  Aluminium.  K.  Mej  <r, 
Berlin,  Germany.  Eng.Pat  1785,  January  31,  1891.  Ml. 
A. i  okding  to  the  inventor, metallic  aluminium  is  produced 
when  a  mixture  of  an  aluminate  of  an  alkali  ar  alkaline 
earth  with  carbon  i-  Bmelled  in  a  reducing  flame,  the 
following  reactions  1» :ing  alleged  I tcur: — 

(1)  All  NaO)    •   21        AK)  •  3  N'a  -  SCO 

(2)  Alt)  C  VI       r  CO 

— S.  B.  A.   \. 


An  Improved  Process  and    I  Desilverising 

lead.    1     I  dwards,  London,    ffrom  E.  Honold,  Sto 
I   2049,  February   l,  1891.     id. 

This   is   an   apparatus   in   which   lead   is   desilverised   by 
treatment   with   zinc.       I  important   part   of    the 

apparatus  i-  shown  in  the  Figure.    The  lead  to  be  tn 
delivered  into  B,  passes  under  the  partition   1(,  and  then 


An  Improved  Aiivumi-  pon  Dksilvkribinci   Lkad. 

over  the  top  of  I',  and  in  so  doing  passes  through  a  quantity 

nt   Iten  tine  represented   by  the  vertical  lines.     It  then 

through  the  channel  II'  into  the  trough  ti.  which  is 

ted  from   the   furnace   II.      Here  the  lead  l> 
■ led,  and  the  tine  which   it  contains  separates  and  Boli- 

on  the  top  -.  the  still  molten  lead  passes  round  tl ml 

lit"  the  partition  J,  and  is  led  to  a  nd  apparatus,  where 

it  undergoes  :i  treatment  similar  to  the  above.  It  is  finally 
•  i  into  a  pan  and  treated  with  Bteam,  which  passing 
through  the  hot  lead  oxidises  the  remainder  of  the  rinc, 
antimony,  and  other  impurities,  which  are  removed.  The 
silver  :  from  the  sine  in  the  usual  way. —  II.  K.  T. 


.In   Improved  Method  or  Process  for  the  Production  of 
Refined  Coppei     C.  James,  Swai  Pat.  11,337, 

Jul)  8,  1891.     id. 

i.  him.  to  this  invention  the  operation  ol   treating  the 

rich   reguluH   i  n  hit tal)  in   n    '  roa  ter  fun 

pimple  oi  hlistei  ■  oppi  i  replaci  •!  In 

i  calcination  onducted   thai  quantities  of  sulphurand 

ox)  gen  are  left  in  the  calcini 

necessary  for  the  formation  ol  sulphurous  anhydride.     I  be 

crashed  through  a     sieve,  or  -mailer,  it  convenient, 

calcined  in  the  way  proposed  in  an)  ord  ,    r,  and 

then  taken  directly  to  thi  refii furnace      Mattes  pool   in 

coppei  d  culi  ination  be  made  into  bi  icks  witl 

q  down  in  :i  cupola,  the  resulting  metal  being 
either  casl  into  ingots,  \c  or  further  refined. 

I'm. i     refractor]     precipitates    may    be    advantageously 

by   mixing   "itli   a   corresponding   portion   of   raw 

matte,  calcining  the  mixture  until  sulphur  and  oxygen  arc 

in.  -. hi  in  the  requisite  proportions,  and  refining  the  product. 


The  reaction  of  the  sulphur  and  oxygen  in  the  charge 
when  melted  in  the  refinery  furnace  eliminates  nearly  all 
tin  impurities  (especially  the  volatile  ones,  arsenic,  anti- 
mony, bismuth,  Sec.)  usually  found  in  poor  precipitates. 
The  non-volatile  impurities  are  got  rid  of  by  arranging  that 
de  of  copper  -hall  predominate  in  the  calcined  charge. 
The  inventor  claims  that  by  the  above  process"  more  copper 
is  at  once  obtained  in  a  saleable  form  at  less  than  a  third  of 
the  usual  cost,  that  the  expense  of  re-working  the  roaster 
-lag  is  dispensed  with,  and  that  the  locking  up  of  large 
amounts  of  capital  in  roaster  furnaces  anil  bottoms  is 
entirely  avoided." — S.  1!.  A.  A. 


Improvements   in    Ore-Sampling  Machines.     II.  Le    Hoy, 

Hriilgiuan,    Blue    Island,    U.S.A.       Kng.    Pat     13,198, 
August  -1,  1891.     H./. 

Sec  under  I.,  page  990. 


An  Improved  Method  of  Treating  Plumbiferous  Copper 
"Mattes"  and  (his.  C.  .lames,  Swansea.  Kng.  l'at. 
13,739,  August  11,  1891.  Ml. 
l'i .rMisii  kkiii  s  copper  mattes  containing  15  per  cent,  of 
lead  and  upwards  arc  now  generally  treated  by  melting 
them  in  a  specially  constructed  reverheratory  furnace,  ami 
treating  with  metallic  iron,  by  which  means  about  one  half 
of  the  lead  is  reduced  to  the  metallic  state.  The  resulting 
copper  regulus  still  contains  from  8  to  12  per  cent,  of  lead, 
which  is  entirely  lost,  as  is  also  the  whole  of  the  lead  in 
mattes  originally  containing  less  than  IS  per  cent  of  that 
metal,  these  products  not  being  capable  of  economic  treat- 
ment by  the  above  process,  and  requiring  to  be  gradually 
mixed  in  small  quantities  with  other  material,  and  smelted 
in  the  ordinary  way. 

The    inventor    proposes    the     following     process    for    the 
recovery  of  the  whole  of  the  lead  and  the  separation   of 

the    copper  in    a    pure    form  :   The    matte    i-    crushed    and 

partially  calcined,  preferably  in  a  revolving  calciner,  the 
object  being  to  convert  the  whole  of  the  lead  and  iron  into 
oxides,  and  to  leave  sulphur  enough  to  combine  with  the 

whole  Of  the  copper.      The  partially  calcined    matte   is  then 

mixed  with  silica,  a  siliceous  ore.  or  a  highly  siliceous  Blag, 

,x.c..   and   niched    when   the   coppei     combines   with    the 

sulphur,  and  forms  a  rich  regulus  (white  metal)  almost  free 

ad,  and  containing  ncarlv  all    the   gold  and  silver  (if 

those  metals  were  originally  pn  tent  t,  whilst  the  Blag  con- 
sists of  a  double  silicate  of   iron    and    lead,  from  which   the 

latter  metal  may  be  extracted  by  the  usual  methods, 

The  proportion  of  silica  to  be  added  will  entirely  depend 

upon    the   percentage    of  lead  and    iron    in    the   matte,  the 
being  to  form  a  double  silicate.  — S.  II.  A.  A. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Electrolytic    Determination  of  Metals  as  Amalgams.     (J. 

\ u. inn.      Her.   1891,  24,  2749     27l 

See  under  Will.,  page  I03G. 


PATENTS. 
Improvements    in    Galvanic    Dry    Elements.      ('.    Smith, 
London,     [tag.  l'at.  1306,  Januarj   24,  1890.     Amended 
July  15,  1891.     611. 

A  /i\.    pot  RS    punitive  electrode    contains    a  tubular    carbon 

with  the  depolarising  Bubstancu   held  on  it-  inner  surface 

nvas    wrapping.      The    space    between    the    (line    and 
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the  wrapped-up  carbon  is  tilled  with  the  electrolyte  con- 
taining a  small  amount  of  a  slimy  substance,  such  as 
tragacauth  slime,  mixed  with  plaster  of  Paris.  The  interior 
of  the  tubular  carbon  is  filled  with  some  absorbent  material, 
such  as  slag  wool  impregnated  with  a  saline  solution.  The 
top  of  the  tubular  carbon  is  closed  by  a  carbon  plug  with 
a  terminal  attached.  The  outer  vessel  is  closed  first  with 
plaster  of  Paris,  and  over  all  with  pitch.  Any  gases 
generated  have  to  travel  a  short  distance  through  plaster  of 
Paris  to  holes  near  the  top  of  the  zinc  pot,  where  they 
escape  into  a  casing  containing  the  whole  cell.  The  space 
between  the  casing  and  the  zinc  is  filled  with  sawdust  or 
other  absorbent  material. 

The   amendation   seems  to  consist  in  the  deletion  of  a 
contradictory  sentence  in  the  text. — E.  T. 


An  Improved  Artificial  Asphalte, 
Williams,  London.  Eng.  Pat. 
1890.     4<j. 


B.    V.   and   E.   G. 
13,595,     August    29, 


See  under  IX.,  page  loos. 


Improvements  in  the  Manufacture  of  Electrical  Insulating 
Materials.  .1.  K.  Thame,  London.  Eng.  Pat.  10,747, 
October  21,  1890.     4d. 

The  improved  insulating  material  is  made  from  pure  or 
nearly  pure  cellulose,  with  which  are  incorporated  gums, 
drying  oils,  or  resins.  When  the  material  is  intended  to 
replace  slate,  it  is  made  by  mixing  together  slate  dust, 
drying  oils,  or  resins  and  silicate  of  potash,  the  mass  being 
slowly  dried  and  heated  to  redness. — E.  J.  15. 


An   Improvement  in   Mercury    Vacuum    Pumps.     E.  C.  C. 

Paly,  London.     Eng.  fat.  20,309,  December  12,  1890.     6d. 
See  tinder  XXI II. 
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XII.-FATS,   OILS,  AND  SOAP 
MANUFACTUEE. 

On  a  Nitrogenous  Substance  in  Train  Oil.  W.  Fahrion. 
Zeits.  f.  angew.  Chem.  1891,  146 — 148.  (See  also  this 
Journal,  1891,  557.) 

Jahoda  (Zeits.  f.  angew.  (hem.  1891,  325)  finds  a  nitro- 
genous substauce,  insoluble  in  petroleum  ether,  to  be  con- 
tained in  train  oil  and  in  degras ;  the  same  is  likewise 
insoluble  in  ether.  The  author  still  upholds  that  this 
substance  is  an  impurity,  for  he  himself  has  been  able  to 
Recognise  the  presence  of  a  nitrogenous  body,  but  only  in 
park-coloured  masses,  which  were  found  at  the  bottom  of  a 
vessel  containing  train  oil  several  years  old.  He  considers 
that  such  "  impurity  "  has  its  origin  in  the  skin  of  the  fish. 

At  the  same  time,  it  is  to  be  remembered  that  Gautier 
and  Mourgues  have  found  various  nitrogenous  substances, 
eliiefiv  amines,  in  blubber  (Compt.  Rend.  107,  110,  254, 
62(5  and  743).— T.  L.  li. 


Glycerin.     J.  SSchenkel.     Zeits.  f.  angew.  Chem.  1891, 
505—508. 

The  author  points  out  that,  although  glycerin  is  used  in 
many  industries,  by  far  the  largest  "quantity  of  it  is  con- 
sumed in  the  production  of  nitroglycerin.  The  following 
figures  show  the  rapid  increase  in  the  manufacture  of 
dynamite.     There  was  produced  in — 

1868  about  220  cwt.  of  dynamite. 
1870  about  8,500  cwt.  of  dynamite. 

1873  about  41,000  cwt.  of  dynamite. 

1874  about  62,000  cwt.  of  dynamite. 
1876  about  100,000  cwt.  of  dynamite. 

and  for  1886  the  quantity  is  estimated  to  have  been  at  least 
10,000  tons.  The  large  consumption  of  glycerin  in  this 
industry  encouraged  the  adoption  of  processes  for  its 
recovery  in  the  soap  and  candle  manufacture,  and  the 
waste  liquors  are  now  everywhere  worked  up  for  the 
glycerin  contained  in  them.  Two  general  methods  are  in 
use:  1.  The  splitting  up  of  the  fats  at  a  high  temperature 
and  pressure,  whereby  fatty  acids  and  glycerin  are  pro- 
duced ;  and  2.  The  saponification  of  fats  by  alkalis  for  the 
production  of  soap  from  the  lyes,  of  whie'.i  the  glycerin  is 
recovered  by  evaporation.  The  crude  glycerin  obtained 
by  these  methods  requires  to  be  distilled  in  order  to 
purify  it  sufficiently  for  most  of  its  uses.  According  to 
French  journals  a  good  and  practical  process  has  been 
invented  enabling  soap-makers  to  recover  the  whole  of 
the  glycerin  iu  a  nearly  pure  condition  in  a  cheap  and 
simple  apparatus,  but  at  present  the  method  is  kept  secret. 
The  author  mentions  a  universal  complaint  by  the  glycerin 
producers  against  the  unreasoning  stringency  of  the  German 
official  t.-^t  for  the  purity  of  glycerin  for  pharmaceutical 
purposes,  which  requires  that  1  cc.  of  glycerin  heated  to 
boiling  with  1  cc.  of  ammonia  solution  and  three  drops  of 
silver  nitrate  solution  must  give  neither  colour  or  precipitate 
within  five  minutes.  The  author  states  that  it  has  not  been 
possible  to  prepare  glycerin  capable  of  passing  the  pre- 
scribed tests,  and  the  matter  is  being  officially  investigated 
by  the  German  Office  of  Health  iu  the  interests  of  all  con- 
cerned. The  following  table  shows  the  relative  production 
of  glycerin  in  the  countries  of  the  world  : — 


From  the 

Stearin 

Manufacture. 


From  the 

Soap 

Manufacture. 


Franco 

Germany 

United  States 

Netherlands 

Austria 

Russia 

Belgium 

Italy 

England 

Spain 

Sweden  and  Norway. 

Switzerland 

Argentine 

Australia 

Portugal 

Roumania 

I  Ireece 


Tons. 
6,000 


Tons. 
3..3DO 


3.1 101 1 

2.000 

3.0110 

3,000 

2,000 

2.000 

■1. 

1,800 

.. 

1.S0O 

1,200 

5,500 

1,500 

350 

300 

300 

300 

inn 

150 

100 

The  principal  commercial  centre  for  glycerin  is  Paris. 
The  price  of  glycerin  has  been  subject  to  great  fluctuations 
and  varied   between    35  fr.  and   205  fr.   for   100  kilos,  crude 
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glycerin  from  18G4  to  the  present  time,  at  which  the  price 

n  .'in  unci  Km  t"r.  The  want  ol  steadiness 

in  the  value  of  glycerin    -  of  great  difficulty  to  the 
refiner. — W.  M. 


/  /; .  •,  mination  of  Unsaponiflable  Walter  in  Tats. 
M.  Honig  and  <i-  Spitz.  Zeits.  f.  angew.  Chem.  1891, 
565— 

S     under  XXIII.,  page  1039. 


The  Valuation    oj    Lubricating   Materials    with    - 

A.  Konkler.     Dingl. 

281,  297—300. 

In     the    author's    opinion    the    various    criteria,    and    the 

scribed  by  Lew  (Dingl.  Polyt  .1.  280,  16  and 

in;  this  Journal,  1891,  777),  which  form  Petroffs  method 

amining  lubricating  materials,  are  to  a  large  extent 

valueless,  "  i  nstaken   idea  as  to  the  true  part 

played  by  atheon  lubricator.    Of  all  pro- 

jsarj  for  efficient  lubrication,  by  far  the  most 

important  i-  that  the  oil  or  grease  should  possess  sufficient 

capillarity  or  adhesion  (Schlupfrigkeit),  while  considered 

from    tlil-    purelv   theoretical    standpoint    the    lower    the 

■.  or  cohesion,  the  smaller  the  internal  friction  and 

,     better    the    material.       The    external    friction    is 

partly  I      this     latter,    being    smaller    when    the 

viscosity  is  high,  but  at  the  same  time  it  is  dependent  on 
.   van  int;  with  it;  its  amount,  however,  is  a 
matter  of  little  consequi 

Considering    the    matter    from    the  economical    point    of 
view,  it  is  evident   that  what   is  required  is  that  the  lubri- 
cating   material    i  ifficient   adhesion     to    prevent 
,.   metallic   surfaces,  and  also  that  the  viscosity 
high  as   possible  without   increasing  too  much  the 
internal  friction,  so  thai  the  amonn 
small  as  possible  ;  and y el  the  power  requin  d for  driving  not 
icd.      Hence   it   may   be   seen   that   under  different 
circumstances  different   oils   are  preferable,  so  that  whilst 
;  i-  absolutely  a   better  lubricating  material  than  a 
n    mineral  oil  ol   -p.  gr.  0* 908 — 10  whose   viscosity 
nt  in   I',  is  donble  the  former,  yet   at  a  low  speed  with  a 
Lte  load   and   a   high    temperature   the    latter  is  more 
nical  in  u-'-;  bnl  if  the  load  be  increased  suffii 
a  point  will  be  reached  when  the  adhesion  of  the  mineral 
ome,  so  that  it   is  rendered  useless,  while  the 
iil  will  -till  continue  to  act  efficiently. 
The  adhesion  of  the  lubricating  material  being  the  most 
important  factor  to  ad  the  vai  io 

testing  oils,  indicating  onlj  tl  ty,  these 

1» ui  i  between 

two  oils  ol   the  same  class,  but  even  then  their  indii 
are   uncertain,    Petroffs   apparatus   being    no   better   than 
tin-  simpler  forms.    The  i  b e  of  n  lubricator  must  there- 
for.- be  left  to  experience,  from  which  we  know  thai  the 
able  and   animal  oils  i  mployi  l    possess 
far  moie  adhesion  than  mineral  oils,  and  thai  these  latter 
■   colour(  '.'.,  the  same  degree  of  puriflca* 
tion,  arc  thi    more  adhesive  the  more  viscid  tin  i* 
i-  this  latter  fact  thai   has  given   rise  to  tic*  t 
and  hence  it  is  evident   that  they  musl   !»■  strict!*  kepi  for 

Oils.       While  in  the  Case  Of  these  oils 

the  internal   I'm  tion    increases   with  the  adhesion  and  the 

iting  materials 

with  rap.  oil  l.i  means  ol  tb  -  don.  in  Petroffs 

method,  with  the  idea  that  they  are  the  more  suitable  for 
lubrication,  tl"1  closet  thej  resemble  the  curve  of  the 
internal  friction  of  rape  oil,  as  exactly  the  reverse  is  the 

iter  the  inti  i  a  mineral  oil, 

the  more  it-  curve  differs  from  thai  ol  r»| il,  and  yel 

the  ne  their  lubricating  properties. — !■'.  II.  I.. 


Analysis  of  Russian    Wa.res.    J.  Antousbevich.     .1.  Rnasi 
Chem.  Soc.  1891,  23,  223- 

The  author  lias  had  opportunity  to  study  a  great  variety  of 
pure  waxes  brought  from  all  parts  of  Russia  and  Sibeiia, 

•  alts  obtained  by  him  are  as  follows: — 
The  pure  Max  is  entirely  soluble  in  chloroform,  turpentine, 
carbon  bisulphide,  and  only  partially  soluble  in  alcohol, 
ether,  petroleum  ether,  and  benzene.  The  specific  gravity 
Of  yellow  wax  i-  0-956 — 0-964,  and  that  of  white  0-969. 
Iting  point  of  yellow  wax,  60° — 65°;  01  white.  65  — 
To  .  hut  the  purity  of  the  wax  cannot  lie  deduced  from  this 
property. 

lens  of  wax  were  undoubtedly  qnite  pure, 

thor  has  undertaken  to  analyse   them   in   order  to 

decide  whether  Russian  wax   is    identical  with   the  Austrian 

ict. 

This  method  proposed   by  Becker  (Dingl.  Polyt  .T.  234, 

79;    ibid.   249,    883;    this' Journal.    1883,    418),   consists 

in   neutralising  the  acid  of  the  wax  with  alcoholic  solution 

itic  potash,  in  order  to  determine  the  acidity  of  the 
wax  in  mgrms.  of  the  caustic  potash  used  per  1  frrm.  of 
wax  ;  and  further,  it  consists  in  boiling  the  melted  wax 
with  si\  limes  it>  weight  of  can-tie  potash  for  one  hour,  in 
order  to  determine  in  mgrms.  of  caustic  potash  Used  the 
amount  of  ether  contained  in  1  grm.  of  wax.  Having 
obtained  both  these  figures  the  saponification  value  can  be 
determined,  and  also  the  ratio  of  the  acid  to  the  ether  in  the 
wax.      Whilst    using   this   nclhod  the  author  has  found  that 

it    is   absolute!}    necessary   to   boil   the   wax   with    water 
previous  to  analysing  it,  in  order  to  get  rid  of  the  glucose 

of  honey  always  present. 

Hesides.it  has  been  found  that  one  hour's  boiling  ol  wax 

potash,  as  suggested  by  Gueble,  is  far  from 

being  sufficient  to  complete  the  saponification  of  the  ether; 

two  boilings  ol   two  hours'  duration  each  with  In  -h 

caustic  pota-h  are  necessary.     Under  these  conditi 
analysis  the   Russian  and  Austrian  waxes  are  found  to  he 

identical. 


Pure  Russian  Waxes. 


Pure  Austrian 
by  Gueble. 


Acidity 

Killer  value 

Saponification  value. 



19—21 

70-77 

1:3-6—1  : 3-8 


-97° 
1:8*1 


The  ratio  higher  than  8-8  indicates  admixture  of  tallow 
or    Japanese    or  Carnauba   wax.      The    ratio   below    8*6 

indicate-  the   .  Stearic   acid  or  tar.      The  I" 

saponification  below  92'  (the  ratio  being  regular)  indicates 
sei i  paraffin  or  ceresin. — N.  W.  T. 


PATENTS. 


improvements  in  the  Manufacture  or  Production  of 
Lubricating  Compounds,  li.  Irvine,  Ion-ton,  Granton. 
Eng.  Pat.  3116,  July  29,  1880     Second  Edition,     6d. 

Dehydrated  soaps  are  dissolved  in  hydrocarbon  oil-. 

— K.  K.M. 


.In    Improved  Soap    Powder.      W.    Wright,    Droylsden. 
Eng.  Pat.  16,579,  October  18, 1890.     id. 

Tin-  patentee  mixes  and  powders  common  bar  soap  with 
concentrated  soda,  the  latter  being  pure  dry  carbonate  of 
-oda.  not  containing  free  caustic  soda. — K.  E,  M. 


.1    Process  for   Bleaching    Palm-oil  and  other    Vegetable 
l      II.  i  mite,  1  .  -I  oi.l  ( '.  !•'.  i 

London.     Eng. Pat,  17,160, Ootobei  •::.  1890.     id. 
Palm   oil  and  other  vegetable  oil-  are  bleached  by  agitating 

tin  in       ill       a  I      li--,  I      Willi      "  •  I.  ctl 
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chlorides  "  such  as  a  mixture  of  magnesium  chloride  with 
sea  salt.  It  is  preferable  to  electrolyse  the  chlorides  before 
being  mixed  with  the  oils.  (See  also  Eng.  Pat.  1993  of 
1887  ;  this  Journal,  1888,  126).— K.  E.  M. 


Improvements  in  the  Treatment  of  Soapmakers'  Waste 
Lyes  for  the  Recovery  of  Glycerin  and  other  Substances. 
J.  Taylor,  Leith.  Eng.  Pat.  19,382,  November  28, 
1890.     id. 

Boiling  "  soapmakers'  waste  lye "  is  neutralised  with 
bisulphate  of  soda  (nitre  cake).  After  saturation  with 
either  alkali  or  sulphate  of  soda,  or  after  adding  an  excess 
of  bisulphate  of  soda  and  neutralising  with  carbonate  of 
lime,  the  liquor  is  allowed  to  cool  in  order  to  separate  out 
the  soda  salts.  The  mother-li.iuor  is  treated  in  the  usual 
way  for  recovering  the  glycerin  and  sodium  chloride. 

— K.  E.  M. 


.1    Washing    Jelly.     A.  R.  Waddell,  Airdrie.     Eng.  Pat. 
19,830,  December  5,  1890.     4./. 

To  J  lb.  of  soap,  preferably  soda  soap,  dissolved  in  1  lb.  of 
boiling  water,  addl  oz.of  turpentine,  and  before  this  mixture 
lias  set  by  cooling,  stir  in  1  oz.  of  strong  liquid  ammonia. 
The  resulting  compound,  when  cold,  forms  a  jelly  which 
may  be  rendered  more  homogeneous  by  repeating  and 
allowing  to  cool  a  second  time. — K.  E.  M. 


Improvements  in  the  Manufacture  and  Production  of 
Saponaceous  Matter,  applicable  for  I'se  in  or  connected 
with  the  Dyeing  of  Textile  Fabrics  or  Materials  and 
for  other  Purposes.  C.  E.  Maistre  and  J.  M.  Campagne, 
Paris,  France.  Eng.  Pat.  21,062,  December  24,  1890.    Sd. 

Tin:  specification  describes  the  recovery  of  unfixed  indigo 
on  textile  materials  by  the  use  of  a  specially-prepared  soap 
solution  in  the  indigo  dyeing-vat.  The  soap  solution  may 
also  be  used  for  cleaning  and  scouring  textile  materials, 
skins.  &c,  as  well  as  for  oiling  wool.  The  soap  is  obtained 
by-  mixing  solutions  of  sulphydrate  of  soda,  caustic  soda, 
and  carbouate  of  soda  with  oleine  in  suitable  proportions. 

— K.  E.  M. 


Waste 
Eng. 


Oil. 
Pat. 


Improvements  in  Apparatus  for  Purifying 
O.  K.  Thomassen,  Christiania,  Norway. 
14,365,  August  25,  1891.  6rf. 
Waste  oil  such  as  collects  in  the  .hip-cups  under  bearings 
is  filtered  by  an  apparatus  consisting  of  three  cylindrical 
vessels  loosely  placed  upon  one  another.  The  oil  passes 
through  a  tine  then  a  coarse  iron-wire  gauze,  between 
which  a  layer  of  cotton  wool  is  placed,  secured  by  means 
of  a  conical  ring.  After  filtering  through  two  more 
sieves  of  similar  construction  but  made  of  flannel  or  other 
suitable  material  and  placed  vertically,  the  oil  is  conducted 
by  means  of  wicks  through  a  number  of  pipes  passing 
through  the  bottom  of  the  second  vessel  to  the  lowest  one. 
A  drawing  of  the  apparatus  accompanies  the  specification. 

— K.  E.  M. 


XIII.-PAINTS,  PIGMENTS,  VAKNISHES. 
EESINS,  INDIA-KUBBEE,  Etc. 

Antimony  Pentasulphide.     T.  Wilm.     Zeits.  Anal.  Chem, 
1891,  30,  428—446. 

See  under  XXIII.,  page  1035. 


The  Examination  of  Linseed-Oil  Varnish.     W.  Fahrion. 
Zeits.  f.  angew.Chem.  1891,  540. 

This  process  for  examining  the  degree  of  boiling,  to  which 
the  linseed  oil  has  been  subjected,  depends  on  the  fact  that 
the  unsaturated  fatty  acids  yield  on  oxidation  oxy-fatty 
acids  which  are  insoluble  in  petroleum  ether,  while  the 
uuoxidised  acids  as  well  as  the  products  of  the  oxidation 
of  the  saturated  fatty  acids  are  soluble.  It  is  in  all  pro- 
bability the  linolenic  and  iso-linolenic  acids  (Hazura,  Zeits- 
f.  angew.  Chem.  1888, 315  ;  this  Journal,  1888,  506  and  681) 
which  are  first  attacked  on  boiling,  and  seeing  that  these 
substances  make  up  80  per  cent,  of  the  total  unsaturated 
fatty  acids  present  in  linseed  oil,  the  oxy-fatty  acids  contained 
in  the  varnish  must  consist  in  gnat  measure  of  their 
derivatives. 

in  a  porcelain  basin  of  a  capacity  of  about  150  cc, 
3 — 5  grins,  of  tlie  varnish  are  saponified  with  15 — 25  cc.  of 
8  per  cent,  alcoholic  soda  with  continual  stirring.  When 
the  alcohol  has  been  driven  off,  the  soap  is  dissolved  in 
50 — To  cc.  of  hot  water  and  washed  into  a  separating  funnel 
of  500  cc.  capacity.  Dilute  hydrochloric  acid  is  then  added, 
and  after  cooling  100  cc.  of  petroleum  ether  (distilling 
below  80  "),  after  thorough  shaking,  the  whole  is  left  at  rest 
for  an  hour  till  the  petroleum  has  become  clear.  The 
aqueous  liquid  is  run  off,  when  the  oxy-acids  will  be  found 
sticking  to  the  walls  of  the  funnel,  so  that  the  petroleum 
can  be  poured  away  without  filtering.  After  washing  two 
or  three  times,  the  acids  are  dissolved  in  a  small  quantity  of 
warm  alcohol  and  the  solution  evaporated  in  a  tared  basin 
and  the  residue  dried  for  one  hour  at  100° — 105°.  In 
different  kinds  of  varnishes  the  author  has  found  from 
0'6  to  31 -6  per  cent,  of  oxy-acids;  prepared  in  large 
quantities,  they  form  a  thick,  dark-red  oil,  completely 
soluble  both  in  alcohol  and  ether.  The  author  hopes  to 
continue  his  researches  on  these  substances. — F.  H.  L. 


Colour-Photometry.      Captain  Abney.     Proc.  Chem.  Soc. 
November  19,  1891. 

See  under  XXIII.,  page  1031 . 


PATENTS. 


Improvements  in  obtaining  White  Compounds  of  Lead  and 
Zinc  suitable  fur  Making  Pigments,  and  for  other 
Purposes,  from  Lead  and  Zinc  Ores  or  from  their 
Products  or  Residues  and  in  Apparatus  therefor. 
A.  French,  Morriston.  Eng.  Pat.  2494,  June  8,  1881. 
(Second  Edition.)     8d. 

The  inventor  claims  "  the  process  for  producing  white  com- 
pounds or  pigments  composed  of  sulphite  of  lead  and 
sulphite  of  zinc,  in  which  process  calcined  ores  or  materials 
coutaining  lead  and  zinc  are  partly  reduced  and  partly 
sublimed  in  a  cupola  smelting  furnace,  air  being  introduced 
amongst  the  volatile  matters  above  the  charge  as  well  as  at 
the  tuyere,  combined  with  the  use  of  a  wet  condenser  in 
which  the  sublimate  is  collected  and  simultaneously  purified 
by  means  of  water." 

For  details  of  the  apparatus  the  specification   must  be 
consulted.—  O.  H. 
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I  ni    tin     Preparation    oj    Rapidly    Drying 

/:.  inoutandoi  VarnUha.    G.  M. Cruikshaak, 

iw.      From     I.    Pietzeker,    Hamburg,    Germany. 
Pat.  12,123,  August  2,  1890.     id. 

Thb   patentee  claim"   "the  preparati if  rapidly  drying 

resinous  and  •  •■  1  ■•  r  oils  or  varnishes,  consisting  in  dissolving 
in  the  oil  resin,  *  dryer,  and  in  treating  the  oil  with 
the  following  sulphur  compounds,"  sulphite,  hyposulphite, 
lulphurel    ol    potash,    sodium   ami  milium, 

baryta,  calcium."—!  '•  II. 


_1„  /„,.  \-  ,i  Substitute/or  Gutta- 

ta,   Rubber,  Oiled  and  other  Transparent    I 
and  for  other  Purpott        I    I  bristy,  London.     J 
12,280,  August  .'..  1890.     I 

Thii   invention   consists  of   further   improvements  in  the 

m  it*  rial,    "  <  hristia, "     desci  ibed    in 

98  ('in-  Journal,  1889,  992).     The 

chief  ingredients  n  erin,  chromic  salts, 

•   .   and    antiseptics,   such 
as  ammonium  sulphite. 

Methods  arc  described  for  the  production  of  waterproof 
and  fireproof   material,  very  full  details  of  which  are  given 
cation.—  E.  G.  ( 


Improved  Blacking  for  Leather.    3.    P.   Bayly,    London, 

Prom  J.    Baulch,  St.   I is,   I  .S.A.     Eng.  Pat.    I 

id. 

I  in-  n  compound  consists  of  two  parts  by  weigh) 

of  beeswax,  four  ol   mat'-  fool  oil,  one  and  a  half  parts  of 

drop  black,  two  of  heel  ball,  and  one  pari  of  inula--.  - 

fhe  combination   bo  produced  is  stated  to  be  especially 

lor  liana---,  gee.       E.  G 


Improvements  >n  Compound*   in  /**■   Used  in    Vnlca 
Rubber   nmt  other   Substances   or    Compounds.     C.    V. 
Pat.    i  r.i  97,    < Ictober    28, 

1:1. 

iodide   or    bromide   of   antimi        o     the   bromide 
or   iodic]  rtain   other    metals    i-    intimately    mixed 

with  the  sulphur  to  be  used  for  the  vulcanising  or 
"curing"  process,  better  results  are  obtained,  and  in 
the  case  of  the  waterproofing  of  woven  fabrics,  the 
rubber  compound  may  be  made  more  or  less  transparent 

il dour  or  texture  ot   the 

Ivantagi  ous  to  add  a 
small   q  ol    aniline  or  suitable  organic  base  to   the 

other  ingredients,  and  instead  ol  sulphur  a  Bulphide, 
thioeulphnte,  thic-  sulphide  may    be 

H-.  d      i  p.  II. 


N         "  n    Bituminous 

Slate, and   //-   Application  at  a  Medium  and 

i  'olom  ing  ofatti  r.      J.  Zell 

1890.      Id. 

-      inder  I.,  /ni  ,-■ 


Improvement*  in  thi  Manufacture  oj  Waterproof  Gar- 
ments, and  in  Apparatus  Employed  therein.  I.  Frunkeu- 
burg,  Salford.  November   1 

id. 

Tin  inventoi  the  use  and  application  ol  ■  steam- 

pipe  trough  or  chest  Sal  on  the  top  supplied  with  steam  or 
ii-  equivalent   heating   medium  fitted  in  and  level  with  the 
use  of  operatives  engaged   d  coat- 
ing and  cementing  waterprot  0   n 


Process  and  Apparatus  fur  the  Manufacture   of  Ultra- 
marine.    0.  Imxay,  London.     IV tin-  Firm  of  ".lulius 

Curtius,"  Duisberg, Germany.     Eng.Pat.  18,527,  Xovem- 
ber  17,  1890. 

Thi  patentee  describes  a  retort  furnace  for  the  manufacture 
of  ultramarine,  containing  natal  retorts  lined  with  refractory 

i.  and  -nlialdv  connected  with  a  common  cooling  and 
oxidising  chamber  and  absorption  vessels.    The  refractory 

J  consists  preferably  of  so-called  "  refractor]  oe 
ment,"  or  silicate  of  alumina,  coke,  graphite,  &c.,  "  cemented 
together  with  carhonisable  cemeutitioua  substances,  such  as 
dextrin..-,  syrup,  and  the  like." — <  >.  II. 


Improvements  in  tin-  Preparation  of  Pigments  or  Colour- 
ing Compounds.  W.  Grimshaw,  Manchester.  Eng.Pat. 
4334,  March  II,  1891.     id. 

Tins  invention  consists  in  the  admixture  of  glucose, 
i,  \c.  with  pigments  tor  the  purpose  of  bringing 
lours  into  a  suitable  condition  for  blending   easirj 

with  water,  or  thick   and  semi-pasty  Bubstances,  such  as 

Btarcb,  flour,  or  gum. — E.  <L  (.'. 


menls  in  the  Manufacture  of  White  Lead.  II.  n. 
Lake.  From  C.  W.  Dahl,  New  York,  I  >..\.  Bog. 
Pat.  sici,  Maj  12,  1891.     6d. 

ton  of  basic  and  aeutral  lead  acetates,  prepared  bi 
exposing  metallic  iead  to  the  successive  action  of  dilute 
acetic  arid  and  air,  i-  precipitated  a-  basic  carbonate  of  lead 
by  means  of  a  carbonate  of  an  alkali. 

i       i  to  claims  the  use  of  "  dilute  acetii 

and  liot    air."    and  tin-  use  of  "hot  dilute"  u  ul  and 

hol  an;"  Ftr  details  the  specificatio  consulted. 

— E.  G.  C. 


Improved  Prot  Manufacturing  Lead  Sulphate  from 

Metallic  Lead.     II.  Pennington,  Chicago,  I    8.A.     Eng. 
Pat.  B510,  May  19,  1891.     Brf. 

Tins   inventor  claim-,  by    the    modifications  introduced    l.\ 
liim  into  the  method  of  treatment  of  the  lead  with  acetic 

aeid  and  air.  and  afterwards  wit  Ii  sulphuric  acid,  to  produce 

an  amorphous,  dense,  and  superior  form  of  lead  pigment 
id  i-  kept  in  a  loose  condition  "by  suspending  it 
•    downwardly     converging     supports     during     the 

acetation    and    aeration."   in    a     '  ft  u-ti  •  conical     or    tapering 

polyhedral "  val   oi  '   a  the  sulphating  tank 

lution   i-  subjected   to   the  action   ot   i    met 
agitator, — E.  ti.  C. 


Improvements  in  Cleaning  Kami  Gum.  .1.  t  .  Firth, 
Auckland,  New  Zealand.  Eng.  Pat.  9115,  May  29, 
1891.     i<l. 

Thi  pieces  of   Kauri  gum  are  subjected  to  a  "revolving, 
rotating,  or  reciprocating  action  in  a  cylinder,  into  which  is 
undated   scoria,   pumice,  silver   -ami,   ami  a 
variety  of  other  cleaning  materials."-   E.  G  C 


I  Mill, ml  if  unit  Apparatus  for  the  Purifying  if  l.nliu- 
Percha.     R.  ETaddan,  London.     Eng.  Pat.  9231,  June  l. 

1  v.i  I .     (,,l. 

Tin   crude  oi  raw  eutla  percha  is  treated  with  bisulphide  of 

carbon  in  a  suitable  agitating  vessel.  The  solution  i>  run 
otv  from  i In  foreign  insoluble  matter-,  such  a-  earth}  matter, 
-and.  \c,  into  depositing  vessels,  "here  the  heavier  solution 
ot  oxidised  gutta-percha  separati  -  in  low  the  lighter  si  lution 
of  unoxidised  gutta-percha.  The  latter  solution  is  then 
removed,  and  the  carbon  bisulphide  distilled  off,  leaving  ti 
residue  of  "  puregutta  percha  containing  however  -till  some 

i.    matter  " 

bonio  oxide  is   passed    into  the  vessel   contain 
solution  -1  oi  idisi  -:  crcha to reduci  the  latter,  «  liioh, 
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after  evaporation  of  the  solvent,  is  mixed  with  the  residue 
of  pure  gutta-percha,  and  the  mixture  treated  with  "benzine, 
or  essence  of  therebentine,  or  any  other  essential  oil 
which  dissolves  resin."  The  solutions  are  treated  as 
described  above,  and  evaporated  for  the  recovery  of  the 
solvents.  Instead  of  mixing  the  deoxidised  product  with 
the  pure  gutta-percha,  it  may  be  treated  separately  for 
the  removal  of  the  resin  and  to  form  a  product  of  secondary 
quality — O.  H. 

Improved  Manufacture  of  Hard  Natural  Resins  as  Sub- 
stitutes for  Natural  Resins,  such  as  Copal,  Amber,  and 
the  like.  H.  Beck,  Loudon.  From  E.  Schaal,  Fuerbach, 
Germany.     Eng.  Pat.  9747,  June  9,  1891.     id. 

Crude  or  purified  resin  acids  are  combined  with  "  equiva- 
lent proportions  of  mixtures  of  alcohols  (especially  glycerol, 
phenols,  sugar),  and  metallic  oxides." — E.  G.  C. 


An  Improvement  in  the  Manufacture  of  India- Rubber.    A. 

J.  Rath,  Hyde.     Eng.  Pat.  10,524,  June  20,  1891.     id. 
Greater  toughness,  strength,  and  durability  are  imparted 
to  the  india-rubber  by  the  admixture  with  it,  while  in   the 
state  known  as  "  dough,"  of  a  small  proportion  of  fibres  of 
waste  silk. 

The  product  thus  obtained  is  said  to  be  particularly 
adapted  for  protecting  "  pneumatic  "  cycle  tyres,  "  noiseless 
tyres,"  &c.  of  vehicles. — E.  G.  C. 


Improved  Process  of  Devulcanising  Vulcanised  India- 
rubber,  Gutta-Percha,  and  similar  Gums,  and  Reclaiming 
the  Rubber  therefrom  for  Re-manufacture  without  the 
Addition  of  Pure  Rubber.  A.  F.  B.  Gomess,  London. 
Eng.  Pat.  10,528,  June  20,  1891.     id. 

The  rubber  is  first  boiled  with  an  alkaline  carbonate, 
sulphite,  or  hydrate.  It  is  then  washed  and  treated  with 
dilute  sulphuric  acid  and  cast  iron  scrap.  After  being  allowed 
to  remain  for  a  time  in  a  dark  place,  the  rubber  is  removed, 
treated  with  a  solution  of  caustic  alkali,  washed  again,  and 
the  last-described  operation  repeated  till  the  sulphur  has 
been  removed. — E.  G.  C. 


Improvements  in  Anti-Fouling    and  Anti-Corrosire  Com- 
pounds for  Ships'  Bottoms  and  other  Purposes.     M.  F. 
Dejouge,  Stapleton,  U.S.A.      Eng.  Pat.  13,513,  August 
11,  1891.     id. 
The  composition  employed  consisls  of  fine  zinc  dust  (li  parts) 
and  paraffin  wax  (1  part).     The  paraffin  wax  is  simply  used 
as  a  binder ;  the  mixture  is  applied  hot  and  scrubbed  in. 

— O.  H. 


Composition  of  Matter  for  Waterproofing  Pulp  and  other 
Fibrous  Articles.  J.  C.  Chapman,  London.  From  the 
"United  Indurated  Fibre  Company,"  Portland,  U.S.A. 
Eng.  Pat.  14,272,  August  24,  1891.  4d. 
The  high  cost  of  waterproofing,  when  linseed  oil  alone  is 
used  for  this  purpose,  and  the  objectionably  brittle  character 
of  a  mixture  consisting  of  linseed  oil  and  resin  are  obviated  by 
the  substitution  of  a  compound  containing  linseed  oil,  resin, 
and  cotton-seed  oil.  The  latter  softens  the  resin  and  frees  it 
from  brittleness.  In  order  to  facilitate  the  operation  of  mix- 
ing the  resin  may  be  dissolved  in  naphtha.  The  entire  mixture 
is  heated  to  about  150°  F.,  when  the  ware,  after  being 
soaked  in  it,  is  allowed  to  stand  in  the  air  in  order 
to  volatilise  most  of  the  naphtha  and  then  baked  at  a 
temperature  of  250°  F.,  uutil  the  mixture  is  oxidised 
throughout. — K.  E.  M. 


XIV -TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

PATENT. 

A  New  or  Improved  Method  and  Apparatus  jor 
Shrinking  Leather  by  means  of  put.  J.  de  Hesselle, 
Duesseldorff,  Germany.  Eng.  Pat.  15,661,  September  15, 
1891.     6rf. 

This  invention  relates  to  an  apparatus  in  which  leather  may 
be  "  shrunk  "  with  fat,  without  the  danger  of  over-heating 
which  accompanies  the  methods  hitherto  employed. 

Two  concentric  metal  cylinders,  capable  of  revolving  on 
axial  trunnions,  are  constructed  of  such  relative  diameter 
that  an  annular  space  between  them  may  serve  for  the 
circulation  of  the  heating  liquid,  such  circulation  being 
ensured  by  a  rib  wound  helically  round  the  outside  of  the 
inner  or  stuffing  chamber.  The  outer  cylinder  is  covered, 
and  the  inner  cylinder  lined,  with  wood.  The  circulating 
heating  liquid  is  introduced  by  pipes  through  one  of  the 
trunnions.  The  other  trunnion  is  hollow,  is  in  direct 
communication  with  the  stuffing  chamber,  aud  contains  a 
thermometer,  whose  indication  must  be  carefully  watched 
through  a  glass  window  in  the  wall  of  the  trunnion.  The 
leather  and  fat  are  introduced  into  the  inner  chamber  through 
a  man-hole  and  revolution  is  maintained  throughout  the 
process. — A.  ti.  P>. 


XV.-MANURES,  Etc. 

Absorption  of  Ammoniacal  Nitrogen    by    certain    Plants. 
A.  B."Griffiths.     Chem.  News,  1891,  64,  147. 

In  the  author's  experiments,  bean  seedlings,  previously 
immersed  30  minutes  in  a  solution  of  copper  sulphate  to 
destroy  all  nitrifying  organisms,  and  washed  in  sterilised 
distilled  water,  were  supported  on  pieces  of  cork  in  sterilised 
glass  vessels  containing  sterilised  solution  composed  of  :  — 

Dial  illed  water 1,000  cc. 

Potassium  chloride 1*00  grin. 

Ferrous  carbonate 0*03      „ 

Sodium  chloride 0'BO     „ 

Calcium  sulphate 0"50 

Magnesium  sulphate 0*50      „ 

Tricalcium  phosphate 0*50      „ 

Ammonium  sulphate 0*50      „ 

Each  glass  vessel  being  placed  under  a  sterilised  bell-jar 
closed  below  by  a  glass  plate  and  above  by  a  sterilised 
cotton  wool  plug.  Under  these  circumstances,  with  only 
ammoniacal  nitrogen  supplied  and  nitrification  impossible, 
the  beans  grew  well  for  four  weeks,  without  developing  any 
nodules  indicative  of  absorption  of  atmospheric  nitrogen. 
At  the  end  of  the  experiments  the  solutions  were  free  from 
nitric  nitrogen,  but  the  ammonium  sulphate  was  reduced 
from  0-050  to  0-027  per  cent.  These  results  indicate  that 
nitrogen  was  absorbed  as  ammoniacal  nitrogen  by  the  roots 
of  the  plants. — D.  A.  L. 


Ammonium  Phosphate  as  a  Manure.     J.  H.  Yogel. 
Zeits.  f.  angew.  Chem.  1891,  568-573. 

The  investigation  arose  out  of  an  attempt  to  ascertain 
whether  the  use  of  the  two  most  valuable  ingredients  in 
artificial  manures,  namely,  nitrogen  and  phosphoric  acid, 
combined  in  the  form  of  ammonium  phosphate,  was  com- 
mercially practicable.  In  the  course  of  this  work 
experiments  were  made  to  compare  the  manurial  effect  of 
ammonium  phosphate  with  that  of  an  equivalent  mixture  of 
sulphate  of  ammonia  and  superphosphate ;  as  much  gypsum 
as  was  present  in  the  superphosphate  used,  was  added  to 


1018 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Dec.  31,  i$9i. 


the   ammonium    phosphate  to    make    the    result    strictly 

comparable,  a  precaution  the  mon  inasmuchas 

ated  with  was  poor  in  lime.    Contrary  to 

ition   the  effect  of   the  ammonium   phosphate  was 

ivourable  than  that  of  the  superphosphate 

mi vtur.-.    the     inferiority     bi  •-"'     rather    than 

diminished    by    the    addition    ol    gypsum.     Under  these 

circumstances  il   was    decided  to  examine    the   action  of 

calcium  sulphate   upon  ammonium    phosphate  in  order  to 

throw    light    upon    the    results    observed.     The    method 

adopted    was    as    fellow-:     Ammonium     phosphate    and 

calcium  sulphate  were  digested  with  water  in  a  litre  flask, 

;iI„[  the  ot  in  the   filtrate  determined. 

They  might  comprise  ammonia,  phosphoric  acid,  sulphuric 

acid  and  limes    the  same  bodies  might  be  present  in  the 

with  the  exception  of  ammonia.     Starting  on  iliis 

the    antl.ur    has    made   a   large    number   of 

analytical  observations  on  the  composition  of  the  filtrate 

and  the  insoluble  residue,  and  has  obtained  results  that  lead 

him   to    consider    that    the   decomposition   occurs    in   the 

manner  represented  by  the  following  i  quations  : — 


2  MM!  PO      I    iS04     <\ 

II. 
(Nll;i.li  '  aiirn, 

from  which  it  i-  plain  that  calcium  sulphate  at  the  ordinary 
iture,    and     in    contact     with 

amn ium  dihydrogen  phosphate  with  the  i 

calcium     -alt,    and     similarly    when 
mum   hydrogen  phosphate  i-  used  calcium  mono- 
ike   is   true   with 
i. niiim   phosphate.     The   practical   dednction 
results  i-    that    onlj    ammonium    dihyi 
phosphate  should  be  used  as  a  manure  when  gypsum  lias  to 
be  added  to  the  soil,  as  is  commonly  the  case.     The  pi 
proportion  ■■.'■  advantageousl)   bear  to 

phosphoric  acid  i-  therefore  comparatively  low. — B.  li. 


The  Phosphates  of  Algeria  and  Tunis.     Eng.  and  Mining 
.1.   October  31,    1891,    and   Bull,   de  la   Soc.  Geol.   de 

lignificant    of    thi  bow  being  taken  in  the 

deposits  "f  phosphates  of  lime,  that  the  greater  part  of  the 
Bulletin  dV  la    5  '■•      igique  de  France  for  the  tirst 

should  be   given  to  a  i  of  the 

phospl  and  Tunis  by  M.  Phil  | 

and  that  at  the  same  timi  larterly  Journal  of  the 

,  Society   "t   England  Bhonld   !"•  a  paper  on  the 

phospbatic  chalk  at  Taplow  by  Mr.  A.  Stratum,  of  which  a 
;.t    writer  w  a-    pi  inted    in    the 
Engini  i  ring  and   '• 

ntly  found  in  Tunis  and  Algeria  bid 

fair  to   rival  "     both 

•  liderably    in 

onditionsi  both,  however,  seem  to  be  derived 

the  leaching  ol  a  phospbatic  limestone.     The  new 

M.   Thomas  resi  mbl  ly  the 

Ciply   in    Belgium   anil    Taplow   in    England, 

oxcopt  'li''  '  nsivi       rhcy  are  found 

on  tin-  haul  ol  Tunis,  and  an-  distant   about  "it 

ortion  of  them  has  been 
exhausl 
other  'i  thoroughly  examined. 

I  he  ]  ii  well-defined  -  lid  and 

underlaid  bj  Uine   lime-tone,  all  tilted 

nt  mi  .  ip  i-  distinct  ami  readily 

and   worked.      i 

1    for  a    distance  of   80 

kilometres,  though  traced  tor    about  60  kilometre-.     The 

n  which  the  belts  of  phospbatic  chalk  occur  have* 

q  an  to  ;,u  metres.     The  richest    b  d 

and  will  average  SO  p 

of  phosphate  of  lime.     I  hi-,  by  washii  'lily  be 

tncalcic  phosphate, 
and  there  i-  an  abundant  ami  constant   supply  ol 


1  In  -.  phosphates  contain  less  than  1  per  cent,  of  iron  and 
alumina  ami  very  little  silica.  The  engineers  sent  by  the 
French  Geological  Survey  estimate  that  there  are  at  least 

10,000, tons  of  60  per  cut.  phosphate  in  sight,  and  it  is 

presumed  that,  as  the  strata  are  tilted,  the  deposit  will 
continue  in  depth,  but  they  have  only  estimated  what  can 
he  extracted  without  machinery.  A  railway  is  projected  to 
reach  these  beds.  Concessions  for  mining  them  have 
already  been  secured  from  the  Government  by  a  French 
syndicate,  ami  it  is  expected  that  very  shortly  active 
development  will  begin,  ami  these  phosphates  placed  on 
the  market.  Native  unskilled  labour  is  abundant  and 
cheap. 

MM.  Tissot  ami  Mercier,  who  have  also  examined  these 
beil-,  prophesy  that  Tunis,  which  in  the  time  of  the 
Romans  was  known  a-  the  granary  of  the  world,  but  which 
is  now  sterile,  will  regain  its  old  fertility,  as  it  is  phosphate 
which  ba-  been  lacking. 

A  great  number  of  fossils  were  found  and  determined  in 
the  phosphate  beds,  ami  there  is  a  large  amount 
cent.)  of  organic  matter  present  in  composition.  The 
phosphate  i-  of  a  greyish  to  yellowish  colour,  with  brownish 
pebbles,  ami  seems  to  '»■  physically  identical  with  the 
deposits  at  Taplow  and  Ciply;  there  i-  the  same  matrix  of 
phosphatic  chalk,  with  fish  coprolites  and  broken  fragments 
of  hone  and  teeth,  fish  scales,  Sec  The  occurrence  i-  also 
noted  of  ii  number  of  "  pebble-  "  of  ;i  pho-phatie  chalk, 
covered  with  a  crust  of  dark-coloured,  resinous  phosphate 
which  seems  identical  with  some  varieties  of  Florida 
"  pebble." 

The  discovery   is   very   interesting,   and   this    section  will 
probably  provide  at  uo  very  distant  date  vast   quantities  of 
phosphate,    and    may    prove   a    formidable    rival    to    South 
uda. 


XVI.-SUQAK.  STARCH.   GUM.  Etc. 

On  the  Chemical  Nature  of  Barley-Gum  or  "  Galactoxy- 
lane."  C.  Lintner  and  <i.  Dull.  Zeits.  f.  angew.  Cham, 
1891 

-      under  X.V1L,  page  1019. 


1'ATI  \  IS. 


for  Obtaining  a  Veu  Material  from  Bituminous 
Slate,  and  its  Application  as  <<  Filtering  Medium  anil  us 
a  Colouring  Matter.  .1.  Zeller,  Bishngen,  Germany. 
In-.  I'm.  17,218,  October  28,  1890.     ■</. 

See  under  I.,  /'";/'  990. 


An    Improvement  in  the  Manufacture  of  Invert  S 
F.  W.  Tompson,    Burton-on-Trent.      Eng.    Pat   21,101, 
December  27,  1890.     ■*<!. 
Is  a  previous  pat.  i  1884)  this  J 

1885,  '.".il ).  the  pre-eni  bed  a  process  for 

inverting  cane  sugar  by  yeast  The  present  invention  relates 
to  a  means  of  clarify  tog  the  inv<  rted  Bolution.  For  this  pur- 
pose precipitated  calcium  sulphate  (such  as  is  produced  by 

neutralising  with  whiting  the  sulphuric  aeid  u-ed  In  the 
manufacture  of  glucose),  is  added  to  the  solution,  or 
calcium  sulphate  may  be  precipitated  in  the  solution  itself. 
The  mixture  yields  a  perfectly  clear  solution,  which  is 
concentrated  in  the  usual  way.— A.  1..  S. 


Dec.  SI,  1891.] 
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Improvements  in  and  relating  to  the  Automatic  Discharge 
of  Charcoal  Kilns.  A.  Orkney,  Greenock.  Eng.  Pat. 
11,495,  July  7,  1891.     6d. 

The  patentee  describes  kilns  for  reburning  and  revivifying 
charcoal  for  the  clarification  of  sugar  consisting  of  chambers 
containing  a  series  of  vertical  cast-iron  pipes  or  retorts, 
round  which  pass  the  hot  gases  from  the  furnace,  and 
which  communicate  below  with  vertical  iron  cooling  pipes 
from  which  the  re-burnt  charcoal  is  finally  drawn  off  by  an 
automatic  discharge  apparatus  and  stored  in  a  suitable 
receiver.  This  invention  consists  in  arranging  beneath  the 
cooling  pipes  a  hopper  divided  into  corresponding  compart- 
ments from  which  the  charcoal  is  discharged  on  to  a 
revolving  roller,  past  escape  plates  which  may  be  adjusted 
either  individually  or  collectively. — 8.  B.  A.  A. 


Improvements  in  or  connected  with  Filter-Press  Cloths, 
O.  D.  Droop,  Havannah,  Cuba.  Eng.  Pat.  16,581, 
September  30,  1891.     6d. 

See  under  1.,  page  991. 


XVII -BREWING,  WINES,  SPIEITS,  Etc. 

On  the  Chemical  Nature  of  Barley-Gum  or  "  Galactoxy- 
lane."  C.  Lintner  and  G.  Dull.  Zeits.  f.  angew.  Chem. 
1891,  538—539. 

Lintner  has  already  described  (this  Journal,  1890,  1053) 
a  semi-soluble  gum  which  is  found  in  barley,  and  which 
passing  through  all  the  brewing  operations  finally  remains 
hi  the  beer.  Owing  to  the  difficulties  attending  the  prepara- 
tion of  the  substance,  experiments  on  its  crystallisation 
have  been  unsuccessful,  and  it  has  had  to  be  identified  by 
conversion  into  osazones.  Three  grms.  of  the  gum, 
prepared  from  malt  and  purified  by  two  precipitations,  were 
heated  with  15  cc.  of  hydrochloric  acid  (sp.  gr.  1"  125)  and 
200  cc.  of  water  for  three  hours  on  the  water-bath, 
neutralised,  and,  after  cooled,  treated  with  yeast.  No 
fermentation  taking  place,  the  liquid  was  decolourised  with 
animitl  charcoal,  concentrated  and  heated  for  one  hour  on 
the  water-bath  with  about  6  grms.  of  phenylhydrazine 
acetate.  The  resulting  osazone,  after  cooling,  was  removed 
by  the  pump  and  extracted  with  40  per  cent,  alcohol.  The 
soluble  portion  after  repeated  crystallisations  gave  an 
osazone  melting  at  160°  and  crystallising  iu  long  matted 
yellow  needles,  yielding  on  analysis  figures  agreeing  with 
a  pentose  compound,  the  alcoholic  solution  of  which 
showing  no  left-handed  rotation,  it  could  only  be  xylosazone 
The  portion  insoluble  in  alcohol  gave  an  osazone  melting  at 
193° — 194°,  which  proved  to  be  galactosazone.  No  other 
substances  being  present,  the  gum  may  be  called  "  galact- 
oxylane,"  having  the  empirical  formula  CnH.,„O10,  with 
which  the  figures  obtained  on  ultimate  analysis  agree 
closely. 

Lippmann  has  already  described  a  gum  obtained  from  an 
exudation  from  beets,  which  yields  on  inversion  galactose 
and  arabinose  (Ber.  1890,  23,  3504,  this  Journal,  1891, 
375).- F.  H.  L. 

PATENTS. 
Improvements  in  or  relating  to  Wines  and  Spirits.     H.  A. 
Snelling,    London.      Eng.    Pat.    18,795,    November   20, 
1890.     id. 

Two  oz.  of  either  fresh  or  dried  hops  are  added  to  one 
gallon  of  a  strong  wine,  such  as  sherry,  or  half  the  quantity 
to  a  light  wine,  such  as  hock,  and  allowed  to  remain  for  from 
one  to  four  weeks.  The  wine  is  then  decanted  off  the  hops 
and  is  said  to  be  improved  in  aroma  and  flavour.  Spirits 
may  be  treated  in  the  same  way,  a  larger  proportion  of  hops 
being  used.  A  small  proportion  of  glycerin  may  be  added 
with  advantage  in  certain  cases. — A.  L.  S. 


Improvements  relating  to  the  Production  of  Dry  Yeast, 
Cattle  Food,  and  Spirit  from  Vegetable  Products 
containing  Starch.  K.  Genge,  Halle,  Germany  ;  A.  and 
D.  Sigmond,  Klausenburg,  Hungary.  Eng.  Pat.  20,073, 
December  9,  1890.     8d. 

A  wort  is  prepared  from  starchy  substances  either  by  the 
action  of  malt  or  mineral  acids.  This  is  filtered  and  pitched 
at  20s — 24°  R.  with  dry  yeast.  Air  is  blown  through  the 
wort  as  it  ferments,  the  air  having  been  previously  purified 
by  passing  through  a  strong  mineral  acid.  The  fermenta- 
tion is  complete  in  8 — 12  hours,  when  the  yeast  is  removed 
by  either  being  allowed  to  deposit  in  shallow  vessels  or  by 
means  of  centrifugal  machines.  The  fermented  liquor  is 
distilled  to  obtain  the  alcohol. — A.  L.  S. 


Improvements  in  the  Production  of  Ferments  and  of 
Fermented  Alcoholic  Liquors.  J.  Takamine,  Chicago, 
U.S.A.     Eng.  Pat.  5700,  April  2,  1891.     6d. 

The  cereals  used  to  prepare  "  Moyashi  "  (either  before  or 
after  being  steamed)  are  sprinkled  with  a  solution  con- 
taining 25—35  parts  K.,0,  10—30  parts  CaO,  10—30  narts 
MgO,  50—75  parts  l\05,  2—10  parts  NH,  or  N;  the 
solution  is  to  be  made  slightly  alkaline,  and  from  1 — 4  per 
cent,  is  used.  The  ferment  spores  are  then  added,  and 
after  a  little  time  the  "  Moyashi  "  is  formed ;  it  consists  of 
a  grain  or  cereal  with  a  green  mould.  This  is  dried  at  a 
low  temperature,  and  the  grain  sifted  from  the  green 
powder,  which  consists  of  the  ferment  spores. 

The  ferment  spores  may  be  preserved  by  mixing  them 
with  some  hygroscopic  invert  substance,  such  as  roasted 
starch  or  anhydrous  calcium  sulphate. 

Kqji  is  prepared  from  any  starchy  substance  by  first 
steaming  it,  in  order  to  thoroughly  gelatinise  the  starch, 
allowing  this  to  cool  to  30°  C,  and  seeding  with  Sl^uu  part 
pure  moyashi  prepared  as  above. 

The  mass  is  placed  in  a  chamber  ranging  20° — 40°  C. 
and  after  24  hours  is  spread  out  in  a  thin  layer,  and  is 
allowed  to  remain  thus  until  the  koji  ferment  develops.  This 
is  indicated  by  the  formation  of  a  white  mould  over  the 
same.     It  is  then  ready  for  use. 

The  koji  acts  as  a  diastatic  and  alcoholic  ferment. 

Moto  is  prepared  by  mixing  2  parts  of  koji  with  4 — 5 
parts  of  gelatinised  starch ;  or  gelatinised  starch  and 
sugars  ;  or  malt  and  gelatinised  starch  ;  or  malt,  gelatinised 
starch  and  sugars ;  or  malt ;  or  malt  and  sugars.  The  mixture 
is  ground  to  a  soft  paste,  and  kept  at  25° — 40°  C.  until  it 
acquires  a  proper  condition  of  maturity.  The  fermented 
liquor  will  contain  15 — 20  per  cent,  alcohol.  There  are 
23  claims  in  the  specification. — A.  L.  S. 


Improvement  in  the  Purification  of  Yeast.  H.  Elion, 
Rotterdam,  Holland.  Eng.  Pat.  12,668,  July  25, 
1891.     4d. 

The  yeast  is  mixed  with  water,  well  shaken,  passed  through 
a  sieve,  and  conducted  into  a  centrifugal  machine  which 
separates  the  yeast  from  the  water.  The  yeast  is  obtained 
in  a  pasty  mass.  This  treatment  is  said  to  render  beer 
yeast  suitable  for  baking  purposes. — A.  L.  S. 


A  Process  and  Apparatus  for  the  Production  of  Sparkling 
Wines  and  other  Sparkling  Beverages.  A.  Bruns, 
Halle,  Germany.    Eng.  Pat.  14,276,  August  24, 1891.    8d. 

The  wine  is  placed  in  a  vat  which  is  enclosed  in  an  air 
tight  metal  envelope.  The  wine  is  seeded  with  a  yeast, 
which  is  obtained  by  adding  squashed  raisins  to  a  light 
sugared  wine,  and  keeping  the  mixture  in  a  warm  place 
until  it  ferments.  A  little  alum  and  tannin  is  added  at  the 
same  time.  Fermentation  takes  place,  and  the  tannin  and 
alum  cause  the  yeast  to  settle  in  a  pulverent  state.  When 
clear,  the  wine  is  bottled  by  means  of  an  apparatus  similar 
to  that  used  iu  the  manufacture  of  mineral  waters. 

—A.  L.  S. 
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XVIII -CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

I        |  m-\ll-l  EH    "I     FOODS. 

"//,,   Suitability  of  Flour  for  Baking.     Zcit.  Anal.  C'hem. 
1891,30,509—510. 

Tin-  property  of  Boar  being  best  investigated  by  baking  a 
small  sample,  Kreusler  has  devised  a  process  for 

\   di  ogb    is   prepared   1>\    mixing 

25  grins,  of  the  flour,  1 J  r<  of  6  of  yeast,  and  0-3 

Thi-   is   introd  to  '1    into    a   cylindrical 

•  ■  t;,,  ■•  ;ii i  60  nun.  in  me  height,  the 

bottom   and  --"'   '-.    smooth   tinned 

dough,  which  Bhould  till  from    |  — } 

of  the  tin,  is  rammed  down  with  a -mull  pestle  and  dried 

n  ai  go  |  it  is  then  tied  round  with  wire  and 

ted  to  250   for  20  minutes. 

Oitj  of  the  flour  is  judged  by  the 

greater  <t  Bmaller  volume  of  the  baked  mass,  and  to  this 

end   when   cold   il  luced   into  d  cylinder   h 

filled  ii  i>  to   the  top  with  small   round  glass  beads.    The 

beads  are  then  poured  off  into  a  graduated  measure,  and 

tents  of  the  cylinder  being  known,  the  volume 

imple  i-  found  by  difference.— F.  11.  L. 


Tin  Calorific  Value  o/  thi    Constituents  of  Food  and  of 

their    Derivatives.      T.    Stohmann    and    II.   Langbein. 

.1.  Prakt.  Chem.  1891,44,  336- 

Tim.    paper  contains   the  results  tnber   of 

experiments  on  the  heal  of  combust  Efs.  such 

i. n,  serum-albumen,  hsemoglobin,  milk  casein,  yolk 

-  it  with  analyses  of  the 

bodies  experimented  with.  Stohmann  has  previously  carried 

similar   series   of  experin  i  mploying  his  own 

i  rankland's  potassium  chlorate  calorimeter 

(J.   Prakt.   Chem,    31,    273),    whilst   the    determinations 

l   in   the   present   paper  were   carried  out   with    n 

in, ml,  (this  Journal,  1886,   159).     The  values 

obtained bj  the  latter  method  are  all  about  ri  per  cent. 

higher    thai  evi ly   obtained,   and   the  author 

the   methods   as   equally   accurate   us   far  as  the 
.  conci  in,  'I.     The  paper  concludes  with 
e  heat  ol   combustion  of  derival 
albuminoid  substances,  such  as  glycocoll  and  itshomi 
acid,  asparagine,  creatine,  - 
mil  caffi  in'      Tl  s  [rec  well  with  those 

isl]   p>t  b)  Berthelot  and   Andrei  inn    • 
22,  5),  excepl  in  the  case  of  asparagine,  in  which  case  the 
authors'  result  isconsidi  rablj  higher.     I  be  heal  of  formation 
■  sj  of  these  bodies  in  •  i  thai  of  thru  corre- 

sponding acids  oi  homologues  is  also  dwell  upon.-  C.  A.  K, 


Compo  \filk.     L.Shishkoff.    J.  Rnss.  Choi 

.;.;  Pri  liiniiiarx  i  ktmmunication. 

ded  in  obtaining  the  fal  of  milk  hy 

Iphide  in  a  peculiar 

•i  ulnrli  it  i-  oapable  uf  forming  very  easily  an 

emulsion  with  the  weakest   solution  of  alkaline  carbonate. 

This  state  being  vi  loses  it   verj  Boon. 

i  ithot  i-  inclined  to  regard  such  fal  as  an  allotropic 

11.     further    presumes    thai    the    close    union    o 
albuminous  substance,  and  mineral  salts  in  milk  it 
explained  if  we  admit  thai  ■  sort  of  dissociation  i-  going  on 
milk   vesicles]  the  mineral  aeids  of  the  salts  com- 
bining with  casein,   sugar,   and    altered  fat,  act    on    the 
glucerol  portion  of  the  Latter,  whilst  on  the  other  hand  the 
bast  -  of  the  salt-   form  scparati   compounds  with  albumen, 
which   also   act  upon  fat.     This co-existenci 
basic  oompounds  in  mill*  explains  it-  p<  culiai  reaction. 

It  is  also  asserted   that   the  souring  of  milk  i-  caused, 
ii.e    by    the  formation   of  lactic  acid  from   -agar,   hut  by 


decomposition — under  the  intluence  of  a  ferment — of  the 
compounds  thus  formed  between  the  phosphoric  and 
hydrochloric  acids  of  salts  in  process  of  dissociation  with 
caseine  and  Bugar,  resulting  in  coagulation  of  the  casein 
and  formation  of  more  acid  compounds,  which  gradually 
neutralise  the  bases.  Casein  of  milk  is  regarded  hy  the 
author  as  merely  a  specific  variety  of  albumen,  and  not  as 
a  special  compound. — N.  W'.T. 


PATENTS. 


An  Improvement  in  the  Production  of  Butter  and  Appa- 
ratus therefor.  T.  T.  Watson,  Jabalpur,  India.  Eng. 
Pat.  15,121,  September  24,  1890.     id. 

Bt  i  hi;   i-  produced  by  blowing  air  through    unskimmed 
milk,  preferably  at  a  temperature  of  "o  — Ho   !•'.  — K.  E.  M. 


An  Improved  Cooling  or  Refrigerating  Vessel  or  Chamber 
far  I  rse  in  the  Manufacture  of  <  'ream,  unit  the  Preseroa* 
Hon  of  Cream,  Milk,  Butter,  Fish,  and  other  Perishable 
Articles.  G.  \V.  Homer.  Athelhampton  Hall,  and 
.1.  Hazel,  Dorchester.  Eng.  Pat.  1G..V.S,  October  17, 
1890.     8d. 

Tins  invention  relates  to  a  process  oi  regulating  the 
temperature  of  milk  during  the  raising  of  the  cream,  and 
for  protecting  it  and  other  perishable  articles  "  from  injury 
nr  contamination,  dirt,  insects,  excessive  cold,  &c."  A 
covered  vessel  holding  the  milk  or  other  perishable  article 
is  placed  in  another  vessel  containing  water  (or  ice)  :  the 
cover  is  so  constructed  as  to  allow  the  water  to  entirely 
surround  the  inner  vessel,  whilst  it  admits  a  current  of  air, 
the  temperature  of  which  may  be  regulated. —  E.  S. 


A  Haw  Extract  of  Meat  Preparation.  .1.  11.  Niemann, 
Nagambie,  Victoria  Bug.  Pat.  17,774,  November  5, 
189a     id. 

The  juice  of  raw  lean  beef  or   other  meat  is  expressed 
mechanically  in  the  cold,  and  mixed  with  pure  cant 
in  the  proportion  of  l  lb.  of  juice  to  '-'  lb.  of  Bugar.     The 
mixture  is  stirred  until  the    sugar  is  dissolved,  and  15  drops 

Of  oil  of  lein i    Other   essential   oil    are    then    added    for 

each  pound  of  sugar  used.  This  preparation  can  be  oom- 
pleti  ly  manufactured  in  a  day.  It  is  -aid  to  !„•  readily 
digestible  and  not  subject  to  putrefactive  fermentation.     If 

fermentation   should  set  in.  it  will  he  alcoholic  in  eh  i 

and  consequently  quite  harmless,     M.  T.  1'. 


una!  Biscuits,  and  for  other 
aiogham,     Eng.  Pat.  20,1 

mixture  of  low  dried 

t,    is   extracted  with  water   at 


in  the  Preparation  of  Diastase  far  Use  in 
the  Manufacture  of  Bread  ami  Biscuits,  and  far  other 
Purposes.    T.  Fletcher,  Birmingha 
Decembci  20,  1890.     8s?. 

LOW    dried      (  130     I''.)     mail 

malt  ami  green  "i  undricd  malt, 

120  ■ — 185  !•'.,  with  or  without  the  addition  of  carbonate  of 
soda  in  the  proportion  of  5 — 15  grms.  per  gallon  of  water. 
oi  of  an  equivalent  quantity  of  carbonate  of  potash  or 
carbonate  of  ammonia.     The  infusion   thus  obtained    is 

evaporated  to  a  solid    or    Bemi-liquid    at    a   temperature  not 
■  -.,,,,1111!:  120  — 185   1  ■'.,  preferably  under  reduced  | 
When  evaporated  to  a  specific  gravitj  of  1-85 — l"4,  suoh 
an  extract  of  diastase  keep-  well.— A.  (1.  B. 


Improvements  in  the  Treatment  oj  Cereals  far  Food  ami 
other  Purposes,  ami  in  Apparatus  therefor.  A.  J. 
Boult,  London,  [from  .1.  J.  Sheppard,  Calais,  France. 
Eng.  Pat  6417,  April  15,  189,1.     8,/. 

I  hi  improvements  claimed  consist  in  " first  cleaning  the 
whole  or  untreated  grain,  steeping  in  or  moistening  with 
water,  -t,  amine;  to  destroy  the  germs,  and  Anally  grinding 
and  drying."    The  cleaning  i-  di by  any  known  process; 
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the  steaming  is  done  in  a  specially  constructed  cylindrical 
wire  or  other  cage,  revolving  in  a  cylindrical  kettle  on  axles, 
in  one  of  which  is  a  universal  joint,  and  the  other  capable  of 
being  raised  or  lowered  so  that  the  cage  may  be  inclined,  to 
facilitate  removal  of  the  grain  ;  the  grinding  is  done  in  a 
specially  constructed  mill.  For  details  the  drawings  in  the 
original  specification  must  be  consulted A.  G.  1!. 


•  Improvements  relating  to  the  Preservation  of  Meat,  and 
In  Apparatus  therefor.  .1.  Falcimagne,  Bordeaux, 
France.     Kug.  Pat.  14,521,  August  i'7.  1891.     6d. 

The  meat  to  be  preserved  is  suspended  from  bars  inside  a 
closed  cylindrical  chamber,  and  is  smoked  by  means  of 
burning  sulphur  candies,  lighted  ;it  their  lower  ends,  which 
are  suspended  underneath  a  perforated  false  bottom  placed 
just  above  the  base  of  the  apparatus.  The  false  bottom 
is  covered  with  wire  gauze,  on  which  is  spread  a  layer 
of  sodium  carbonate  or  of  lime ;  the  fumes  from  the 
bnrning  sulphur  during  their  passage  through  this  layer, 
form  a  sulphite,  which  spreads  over  the  whole  of  the 
apparatus,  and  effectually  preserves  the  meat.  Drawings 
and  details  of  the  apparatus  are  given  in  the  original 
specification.— H.  T.  P. 


Improved  Method  of  Preserving  Fggs  and  other  Articles 
of  Food.  V.  C.  H.  .lessen,  Copenhagen,  Denmark. 
Eng.  Pat.  15,580,  September  11,  1891.     4,/. 

A  solution  of  caoutchouc,  rubber,  or  gutta-percha  in  a 
suitable  solvent,  such  as  naphtha  or  "  benzine,"  is  spread 
on  one  face  of  a  tough,  thin,  and,  preferably,  transparent 
paper.  Such  paper  is  then  wrapped  closely  round  the  egg 
or  other  article  to  be  preserved,  and  so  bent  or  twisted 
that  the  coated  surfaces  of  the  overlapping  portions  shall 
come  together  and  adhere  firmly,  thus  forming  an  air-proof 
and  water-proof  envelope  for  the  egg.  The  egg  is  not  in 
any  way  affected  by  coming  in  contact  with  the  coating  anil 
does  not  crack  when  boiled,  as  is  the  case  with  eggs  pre- 
served by  other  methods.  If  thin  and  transparent  paper 
be  used  the  egg  can  be  examined  by  means  of  a  light  for 
the  purpose  of  ascertaining  its  condition. — A.  G.  B. 


(B.)— SANITARY  CHEMISTRY. 
PATENTS. 
Improvements    in   the   Purification   of  Sewage   and   other 
Waste  Liquors,  and  in  tin-   Recovery  at'  Ammonia  there- 
from.     \V.    E.    Adeney,    Dublin.      Eng.    Pat.    18,983, 
November  22,  1890.     id. 

The  sewage,  &c,  to  be  treated  is  "  rendered  neutral  or  but 
slightly  alkaline  by  means  of  chalk  or  some  mineral  acid,  as 
the  case  may  require,"  and  allowed  to  settle  in  a  tank.  The 
supernatant  liquor  is  then  mixed  with  5  grains  to  the  gallon 
of  permanganate  or  manganate  of  soda  or  of  potash,  and 
run  into  a  second  tank.  Iu  3 — 4  hours  the  whole  of  the 
manganese  will  have  been  deposited  iu  the  form  of  hydrated 
manganese  dioxide,  provided  the  amount  of  manganate  or 
permanganate  added  was  carefully  regulated.  Even  a 
slight  excess  of  these  reagents  renders  the  precipitation  very 
incomplete.  "  The  effluent  may  be  discharged  into  a  river 
or  other  watercourse  without  fear  of  after  putrefaction 
being  set  up."  The  precipitated  oxide  is  reconverted  into 
manganate  or  permanganate  in  the  usual  way,  aud  during 
the  course  of  this  operation  the  co-precipitated  nitrogenous 
matters  are  recovered  in  the  shape  of  ammonia. — H.  T.  P. 


Improvements  in  and  connected  with  the  Cleansing  of 
Filters  anil  Pilfering  Material  employed  in  the  Filtration 
or  Purification  of  Impute  or  Font  Liquids.  C.  H.  Beloe 
and  F.  Candy,  London.  Eng.  Pat.  19,220,  November  26, 
1890.     llti.  * 

This  patent  relates  more  particularly  to  filters  for  purifying 

large  quantities  of  water,  such  as  are  used  in  water-works. 

The  special  features  of  the  invention  are  as  follows  : — 
1.  The  sand  of  any  one  filter-bed  may  be  readily  cleansed 

by  Hushing  through  it   from  below   the  combined  effluent 

water  from  several  adjacent  filters. 


2.  The  dirt,  scum,  &c,  collecting  on  the  surface  of  the 
sand  may  be  readily  removed  bj'  swilling  with  large  volumes 
of  water  supplied  from  a  suitably-placed  trough. 

3.  If  it  be  required  to  thoroughly  wash  the  sand,  it  is 
shovelled  into  a  trough  in  which  a  rapid  current  of  water 
is  flowing.  The  mixture  of  sand  and  water  is  discharged 
into  a  box  placed  in  the  centre  of  the  filter-bed;  and  the 
sand  which  settles  in  the  box  is  afterwards  replaced  on  the 
filter.— H.  T.  P. 

Improvements  relating  to  the  Purification  of  Sewage  and 
the  ( 'onsumption  of  Town  Refuse,  ami  to  the  Utilisation 
of  Sewage  and  Town  Refuse  Jor  Obtaining  Motive 
Power,  and  to  Apparatus  therefor.  E.  Chrisfield, 
-Milton.     Eng.  Pat.  11,716,  July  9,  1891.     Is.  \d. 

By  this  invention  all  kinds  of  sewage  and  town  refuse  are 
said  to  he  completely  utilised  :  the  liquid  portion  for  the  pro- 
duction of  steam  for  motive  purposes  ;  the  solid  portion  as 
fuel  for  evaporating  and  boiling  down  the  sewage.  The 
apparatus  required  is  somewhat  complicated  and  can  only  be 
properly  understood  by  reference  to  the  original  specification. 

—  II   T.  P. 

Method  of  Purifying  Liquids,  more  particularly  Sewage 
and  Waste  Water,  and  Apparatus  appertaining  thereto. 
A.  Mylius,  Berlin,  Germany.  Eng.  Pat.  13,757,  August 
14,  1891.     6rf. 

Two  series  of  narrow  troughs  are  arranged  inside  and  near 
the  top  of  a  closed  vessel.  One  series  is  maintained  full  of 
the  sewage,  &c,  previously  treated  with  milk  of  lime,  whilst 
the  other  series  contains  dilute  sulphuric  acid.  Cloths  of 
some  suitable  material  (asbestos  in  the  case  of  the  sulphuric 
acid)  dip  into  each  series  of  troughs,  and,  hanging  over  the 
sides,  reach  nearly  to  the  bottom  of  the  large  containing 
vessel.  The  respective  liquids  gradually  syphon  over  by 
capillary  action  through  these  cloths,  and  as  a  vacuum  is 
maintained  in  the  containing  vessel,  the  ammonia  contained 
in  the  sewage  rapidly  passes  by  evaporation  to  the  sulphuric 
acid,  forming  ammonium  sulphate.  In  practice,  a  number 
of  these  contrivances  are  placed  iu  series,  being  so  arranged 
that  almost  saturated  acid  aud  fresh  sewage  enter  the  first 
apparatus ;  whilst  fresh  acid  and  almost  ammonia-free 
waste  enter  the  last  one. — H.  T.  P. 


Method  of  Sterilising  Liquids,  particularly  Sewage,  and 
Apparatus  appertaining  thereto.  A.  Mylius,  Berlin, 
Germany.  Eng.  Pat.  13,758,  August  14,  1891.  Gd. 
The  object  of  this  invention  is  to  render  innocuous  micro- 
organisms still  contained  in  liquids  which  have  already  been 
subjected  to  the  ordiuary  purifying  processes.  The  liquid 
to  be  treated  is  pumped  into  a  closed  tank,  and  from  thence 
into  a  boiler  where  it  is  sterilised  by  heating.  The  hot  water 
leaving  the  boiler  is  passed  through  "  a  ribbed  pipe  system," 
which  is  enclosed  iu  the  tank  before  mentioned  for  the  pur- 
pose of  heating  fresh  liquid  and  avoiding  waste  of  heat. 
The  sterilised  liquid  is  finally  disposed  of  in  any  suitable 
way.— H.  T.  P.  

(  C.)— DISINFECTANTS. 

PATENTS. 

An  Improved  Composition  for  Use  as  a  Sanitary  Reagent, 
Bleaching  and  Laundry  Purposes,  Coating  Walls,  and 
the  like,  Destroying  Insects,  and  as  a  Substitute  for 
Whiting.  W.  Corbould,  Loudon.  Eng.  Pat.  9189,  June  1, 
1891.     id. 

The  improved  composition  consists  of  a  mixture  of  camphor, 
whiting,  aud  Jeyes'  sanitary  powder.— E.  G.  C. 


A  New  Soluble  Quinolene  Derivative.  A.  Lembach  and 
U.  Schleicher,  Biebrich,  and  C.  J.  Wolff,  Wiesbaden,  Ger- 
many.    Eug.  Pat.  13,693,  August  14,  1891.     id. 

See  under  XX.,  page  1027. 
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XIX -PAPER.  PASTEBOARD,  Etc. 

PATENTS. 

Improvements  in  the  Manufacture  o)  Do  rat  i  Material 
far  WalU  and  other  Decorative  Purposes,  and  in  the 
M,t,  |  [pparatvs  employed  in  the  said  Manu- 

i,  pari  applicable 
ti,  tin-  Manufacturx  oj  Felt  paper*  and  Millboard.   .1.  T. 
Palmer,    Carshalton.     Eng.    Pat.     1227,    Septemb 
i 
'I Hi:  p  :■  lethodof  manufacturing  a  decorative 

;  for  walls,  essentially   in  the  con- 

]..  r  palp  used  on  to  the  wire  cloth  of  a 
paper-makii  a    blanket    or    web    cap 

oisture  resting  upon   thi 
of  paper  pulp.    The  blanket  travel-  with  the  pulp  until  it 
couch  rolls,  where  it   leaves  it  and  reton 
by   which  it   is  squeezed, and  the  wati 
■   being  thus  restored  to  a  condition  suitable  For  the 
tantitj    of    water   from   the  next 
..f  the  sheet   of  paper   pulp.    The  layei   of  paper 
:  wire  cloth,  or  a  blanket,  or 
both,  and   travels  between   pressure   rollers,   by   which   a 
sign  i-  impressed  upon  it,  the  back  in  in;:  left 
plain  save  for  the  print  of  the  wire  cloth  upon  it,  which 
enables  the  finished  product  to  adhere  readily  to  surfaces 
lit   may  be  applied.    The  blankets  used,  including 
pon  which  the  sheet  travels  between  the  couch  rolls 
ami  the  first  returned  by    means  of  a 

suitable  set   of    rolls   by   which   the    moisture    they    have 
absorbed   from   the   paper   pulp   i-   expressed.      A    brush 
roller  scraper  or  cleaner  may  1"-  used  t"  free  the  blanket 
dp,  and  a  tray  may  b    pro- 
vided  •  the   expressed    water  and   allow   of   its 
tably   arranged    pipe.      The   paper 
il    may     be    waterproofed,    parchmentised,   or    im- 

tcd  with   any  desired  substai during  it-  i 

ii    the   machine   described,  or  at  any  other  suitable 
in  it-   manu  nary  well-known   means, 

ons  in  the  ■  irrangcment  of  tl  i 

■1. — It.  1!.  ' 


/  If  '  •       I  .  Misch, 

-.1  Ictohl  r  I 

Tin  pt  ming  Bnely-divided  wood,  such 

>l  (tool,  for  about   three  hours  at  a  temperature  of 
120   C,  wbcreb]  the  resinous  portion  of  the 

ml mently 

ted.     After  steaming,  the  wood  is  treated 
1  lye  varying  in  Btrength   from 

i  ing   from 
-  of  lye  l>y  means 

I 

when   '  l  t.,  fractional  distilla- 

B. 


Improvements  in  Machines  or  Appliances  used  in  the 
Manufacture  of  Paper.  .1.  W.  Bretherick,  Harwell. 
Bog.  Pat.  19,545,  December  1,  1890.    Cd. 

Thb   inventor  claim-   the   use  of  brushes,  the  object   of 
which  is  to  keep  clean  the  surface   of  the   -trainers   used  in 

the  manufacture  of  paper. — K.  .1.  15. 


U  Insulating 
16  7  17, 

1018. 


" 

•-.  Watford.     I  ug. 

Tni   ol  number  of 

IN     the 

I     .1    I: 


Improvements  in  Artificial  Boards  and  the  like.    A.  ,T. 
Boult,  London.     From   M.    Hamilton,  New   York. 
Pat.  20,324,  December  12,  1890.    4<f. 
A.\Y  ordinary  pulp,  -uch  as    straw  or  Manilla,  is  mixed  with 
silicate   of  soda,  alum,  bicarbonate    of    soda,  ammonia,  bi- 
carbonate of  potash,  and  starch,  and  made  into   rolls   of 
r.      If  de-iraUc,  a  odour  may  be  added.      The  sheets  of 
paper  are  coated  with   glue  and  then  united  under  pressure 
to  form  boards. — K.  .1.  1!. 


Improvements  in  the  Boiling  Process  for  Producing  (\-Iln- 
ht.se  U>i  Means  of  Sulphurous  Arid.  C.  Kcllncr,  Hall  -in, 
Austria.     Eng.  Pat.  12,970,  July  81,  1891.     6d. 

Is  order  to  obviate  the  inconvenience  caused  by  the 
precipitation  of  monosulphites  in  the  boiler  when  solutions 
of  bisulphites  are  heated  with  wood  as  in  the  ordinary 
method  of  preparing  wood  pulp,  the  inventor  heats  the 
solution  of  bisulphite  in  a  separate  vessel,  from  which  it  is 
run,  hot,  into  the  boiling  vessel.  The  monosulphite  is  thus 
preci]  de  the  boiler;  it  is  afterwards  re-dissolved 

by  the  sulphurous  acid  evolved  during-  the  boiling  operation, 
thus  forming  part  of  a  second  charge  of  bisulphite. 

— E.  J.  H. 


An  Improved  Process  and  Apparatus  far  Preparing  the 
Wood  in  Hie  Manufacture  of  Wood  I'd, re.  C.  Kcllncr, 
Hall,  in,  Austria.     Eng.  Pat.  12,971,  July  81,  1891.     G</. 

'I  in  object  of  tin-  invention  is  to  remove  the  knots  from 

wood  from  which  it  is  intended  to  prepare  pulp.  Tin-  has 
hitherto  been  done    by  the    costly  operation    of    boring. 

Tig  to  the  present  process    the  wood,  alter   been   cut 

into -mall  piec~,  i-  passed  between  two  plane,  conical,  or 
cylindrical  su  of  which  revolves  and  the  other  is 

stationary.  The  revolving  disc  i-  furnished  with  a  number 
of  pins  or  teeth  which  cause  the  wood  to  be  further  Bub- 
divided  into  small   leaflets,     The  knots   which   resist    the 

■  ■•   the  teeth  can  then  be  separated  1>\  mean-  id'  a 

sieve. —  L.  J.  B. 


.In  Improvement  in  the  Treatment  if  Vegetable  Fibre  fur 
Pulp  Manufacture.     J.  I'.  Tompkins,  Brainard, 
Eng.  Pat.  14,089,  August  19.  1891.     8,/. 

I  mi  inventor  claim-  the  "  treatment  of  fibrous 

inversion  into  pulp  by  suspending  them  in 
stantlj  rising  current  of  the  treating  liquids  and  subjecting 
them  while  thus  suspended  to  the  heating,  cleansing,  and 
chemical  action  of  the  suspending  liquid.  The  effect  is 
l  by  causing  a  flow  of  liquid  upwards  through  the 
bottom  of  the  digester.— E.  J.  B. 


ition  cf  Matter  for  Waterproofing  Pulp  and  other 
Fibrous   Articles       J-  < '.  Chapman,   London. 
••  The  United  Indurated  Fibre  Company,"  Portland,!  S  \ 
Bug.  I'at.  14,272,  August  24,  1891.     id. 

St*  under  MIL.  pagi  1017. 
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XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

The  Sulphonic  Derivatives   of  Camphor.      E.  Marsh   aud 

H.  II.  Cousins.     J.  Chem  Soc.  (Trans.),  1891,  966—978. 
The  substitution  derivatives   of  camphor  do  not  at  present 
admit    of    systematic   classification  or   prediction    of    the 
number  of  possible  isomerides. 

The  sulphonic  compounds  have  been  found  to  rotate  the 
planes  of  polarised  light,  a  property  hitherto  observed  in 
very  few  sulphur  compounds  and  not  at  all  in  any  sulphonic 
acid.  Camphoric  acid  retains  its  optical  activity  unimpaired 
by  the  distillation  of  its  anhydride  through  a  red-hot  tube, 
whereby  a  considerable  part  of  it  is  decomposed.  The 
recovered  camphoric  acid  possesses,  if  anything,  a  still 
higher  rotation  now.  Many  of  the  sulphonic  compounds 
are  uncrystallisable,  and  being  also  non-volatile,  are  difficult 
to  purify.  Some  of  the  salts,  however,  crystallise  well. 
The  a-  and  8-  chloro-  and  bromocamphors,  a-  and  £-  ehloro- 
and  bromo-camphor  sulphonic  acids,  the  a-chloro-sulphonic 
chloride,  the  a-bromo-eamphor  sulphonic  chloride,  and 
certain  of  the  salts  of  the  former  were  prepared. 


The  Existence  of  Hysocyamine  in  Lettuce.     T.  S.  Dy  mond. 
Proc.  Chem.  Soc.  1891,  165—166. 

Lettuce  has  been  used  in  medicine  from  early  times  as  a 
sedative,  but  the  active  constituent  has  never  been  with 
certainty  determined.  The  author's  attention  was  drawn 
a  few  months  ago  to  the  mydriatic  action  of  an  extract 
of  lettuce  used  in  medicine.  It  had  been  prepared  from  the 
flowering  plant  of  common  lettuce  according  to  the  direction 
of  the  British  Pharmacopa  in.  An  examination  showed  that 
the  mydriatic  action  was  due  to  an  alkaloid.  Commercial 
specimens  of  the  extract  of  wild  lettuce  and  of  the  variety 
of  the  edible  plant  known  as  eos  lettuce,  obtained  from 
three  different  sources,  together  with  a  specimen  of  the 
dried  flowering  plant  of  wild  lettuce,  were  all  found  to 
contain  this  alkaloid. 

The  alkaloid  was  most  easily  isolated  by  mixing  the 
commercial  extract  with  water  acidified  with  acetic  acid, 
adding  alcohol  till  precipitation  of  nearly  all  the  constituents 
of  the  extract  occurred,  filtering,  evaporating  the  filtrate 
to  a  low  bulk,  filtering  again,  washing  the  filtrate  with 
ether  till  free  from  fat,  then  rendering  it  alkaline  and 
extracting  the  alkaloid  with  ether.  The  impure  alkaloid 
thus  obtained  was  purified  by  conversion  into  the  oxalate, 
and  the  precipitation  of  this  salt  by  ether  from  its  alcoholic 
solution.  On  recovering  the  alkaloid  and  crystallising  it 
from  chloroform,  it  was  obtained  in  silky  needles  having 
approximately  the  same  melting  point  and  other  properties 
as  hyoscyamine,  the  poisonous  mydriatic  alkaloid  existing 
in  belladonna,  henbane,  and  other  plants  belonging  to  the 
natural  order  Solanacea*. 

The  identity  of  the  alkaloid  with  hyoscyaniine  was  proved. 

The  amount  of  hyoscyamine  in  the  extract  of  common 
lettuce  does  not  exceed  0'02  per  cent.,  while  in  the 
flowering  plant  itself  it  cannot  be  more  than  O'OOl  per 
cent.  It  appears  that  this  is  the  first  occasion  on  which 
hyoscyamine  or  any  other  alkaloid  belonging  to  that 
mydriatic  group  has  been  found  in  a  plant  not  a  member 
of  the  natural  order  Solanacece,  lettuce  belonging  to  the 
natural  order  Composite. 


Cryptopine.     D.    Rainy   Brown    and   W.  H.  Perkin,   jun. 
Proc.  Chem.  Soc.  1891,  166—167. 

The  authors  have  commenced  an  investigation  on  the  rare 
alkaloid  cryptopine,  which  occurs  in  small  quantity  in 
opium,  and  which  was  first  isolated  by  J.  and  H.  Smith 
(Jahresbericht,  1867,  523),  and  subsequently  analysed  by 
He^se  (Annalen,  Suppl.  8,  209). 

Analyses  of  the  base  and  of  several  of  its  salts  led 
Hesse  to  assign  to  cryptopine  the  formula C2iH23N05.  The 
authors  have  prepared  and  analysed  several  samples  which 


had  been  purified  by  conversion  into  the  oxalate  and 
subsequent  recrystallisation  from  isobutyl  alcohol.  The 
results  accorded  with  Hesse's  formula,  as  also  those  of  the 
oxalate. 

The  oxalate,  after  repeated  recrystallisation  from  water, 
was  obtained  in  the  form  of  beautiful  glistening  prisms. 

On  oxidation  with  potassium  permanganate,  cryptopine 
yields  among  other  products  a  crystalline  acid,  C10HloO,.,,- 
melting  point  179° — 180°,  which  proves  to  be  metahemipinic 
acid,  C6H?(CI1.0).:(COOH);  [1:2:4:5],  the  acid  which 
(ioldschmidt  obtained  from  papaverine ;  this  result  is 
interesting  in  view  of  the  fact  that  metahemipinic  acid, 
up  to  the  present  time,  has  only  been  obtained  from 
papaverine. 

Cryptopine  contains  only  two  methoxy  groups,  as  shown 
by  its  behaviour  when  treated  with  hydrogen  iodide,  these 
two  groups  being  situated  in  that  part  of  the  molecule 
which  is  converted  into  metahemipinic  acid  on  oxidation. 


\fi-Tropine.     C.  Liebermann.     Ber.  1891,  24,  2587. 
^-Tropine   (Ber.    1891,   24,   2344)  yields   tropic   acid  on 
oxidation  under  similar  conditions  to  the  formation  of  the 
same    acid    from     tropine,    and    as    in    *he    latter    reaction 
some  ecgoninic  acid  is  formed  simultaneously. — C.  A.  K. 


Adonin  :  a  Glucoside  contained  in  Adonis  Amarensis. 
Y.  Tahara.  Ber.  1891,  24,  2579—2582. 
Cervello  has  given  the  name  Adonidin  to  the  active 
principle  of  Adonis  vernalis,  an  amorphous  glucoside,  free 
from  nitrogen,  possessing  a  very  bitter  taste,  and  having 
a  physiological  action  akin  to,  but  more  powerful  than  that 
of  digitalin.  The  author  has  investigated  the  nature  of 
the  active  principle  of  yidonis  amarensis,  a  native  in 
Japan,  and  which  is  valued  as  a  decorative  plant,  and 
finds  it  to  consist  of  an  amorphous  glucoside  having  the 
formula  C2oH4009.  It  forms  a  yellowish  gum-like  mass 
which  yields  a  white  powder  when  pulverised  and  is  readily 
soluble  in  water  and  alcohol,  almost  insoluble  in  ether. 
The  aqueous  solution  has  a  very  bitter  taste  aud  becomes 
turbid  on  warming  owing  to  the  separation  of  the  glucoside 
from  the  hot  solution.  This  solution  is  precipitated  by 
tannic  acid,  picric  acid,  gold  chloride,  &c,  thus  showing  the 
presence  of  a  glucoside.  Concentrated  nitric,  sulphuric, 
and  hydrochloric  acids  give  indigo-blue,  black  red,  aud  rose 
red  colourations  respectively.  Mineral  acids  readily  decom- 
pose the  glucoside  in  aqueous  solution,  yielding  32  per  cent, 
of  sugar  and  38  •  5  per  cent,  of  a  resinous  body  soluble,  in 
ether.  The  physiological  action  of  the  glucoside,  for  which 
the  name  of  Adonin  is  proposed,  is  similar  to  that  of 
Cervello's  Adonidin  except  that  it  is  physiologically  very 
much  less  active,  for  which  reason  the  author  is  of  opinion 
that  it  may  be  successfully  employed  for  therapeutic 
purposes.  The  yield  of  Adonin  obtained  was  1 '  94  per  cent, 
on  the  dried  roots  from  which  it  was  extracted  by  means  of 
90  per  cent,  alcohol. — C.  A.  K. 


The  Hygroscopicity  of  Camphor  and  of  Thymol. 
&.  Clautrian.  Ber.  1891,  24,  2612—2614. 
Physiological  investigations  on  the  sensitiveness  of  a 
ferment  led  Errara  to  the  conclusion  that  camphor  is 
decidedly  hygroscopic  whilst  thymol  is  hardly  so  at  all. 
The  author  has  confirmed  this  by  exposing  Japan  camphor 
and  thymol  in  weighed  quantities  in  a  moist  atmosphere 
aud  ascertaining  the  increase  in  weight,  the  results  being 
checked  by  dehydrating  the  products  obtained  over  strong 
sulphuric  acid.  Special  care  was  taken  during  the  experi- 
ments to  avoid  loss  of  material  by  sublimation.  Full  details 
in  regard  to  these  precautions  are  given.  10  gnus,  of 
camphor  were  found  to  absorb  0-022  grm.  and  0-032  grm. 
of  water  respectively  in  two  experiments,  whilst  thymol 
does  not  absorb  appreciable  quantities  of  moisture.  The 
water  absorbed  by  the  camphor  is  so  readily  removed  that 
the  absorption  can  only  be  regarded  as  physical ;  camphor 
saturated   with    moisture   will   even  part   with  some  to   a 
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portion  of  camphor,  less  rich  in  moisture.  The 
author  remarks  thai  in  regarding  the  hygroscopic  qualities 
of  bodies,  two  quantities  mu-t  be  borne  in  mind,  i 

tent  and  the  intensity  <.r  the  action.  For  instance, 
camphor   i-  only   slightly   h  to  the 

quantity  of  i  in  absorb,  bul  il  has  nevertheless  a 

IHnity  for  a  certain  amount  of  moisture. — C.  A.  K. 


A.  Baur. 


Ber.  1891,  24, 


Tin   author  has  previously  shown  (Ber.  1883,  16,  2559) 
tains   two  butyl-tolueni 

.•  and  the  other  n  meta- npound.    The   latter   is 

obtained   synthetically    by    I  bromide 

mi  toluene  in  presence  of  aluminium  chloride,  and  forms 
■  for  the  preparation  of  artificial  musk 
which  is  manufactured  by  the  "Socictd  des  produits 
Chimiques  de  Thann  etde  Mulhouse"  as  "Muse  Hum" 
(this  Journal,   1889,    1004  ;  1  S;  1891,  655 

ils  with  further  investi- 
ihi-    meta-butyl-l  ivatives. 

The   product    is   obtained    synthetically,  not  only   by  the 
action  of  isobutyl-bromide  on  toluene  in  presence  oi  alu- 
minium chloride,    but    also  when   tertiary-butyl    chloride 
i-  employed,  the  bodies  obtained  in  the  two  cases  being  in 
Hence  the   hydrocarbon  is  to  be 
irj    butyl-toluene  and   not   us   isobutyl- 
b,  unci  in  it-  formation  from  isobutyl  iodide,  a  mole- 
cular n  i  lace  as  i-  frequently  the 
[  Following  formulae 
so-butyl  and  of  tertiary-butyl- 
ue  — 


'II. 


I  11,(1, 


, 


i  II 


•  II 


I    M 


Cll,(l> 


( ■(<  B  >,(3) 
Tertiary  butyl-tol 


By  tl  fuming  nil  atyl^tolucne  yields 

ompound.  ■   is  a  yellow 

oil,  boiling  without  decomposition,  unci  possessing  u  peculiar 

pleasant  Binell   thai  does  not  resemble  that  of 

boiling  :it  22  I  — 225  ,  ard 

eld  the  trinitro-compound  on  furtl  ent  with 

I  bis  trinitro-compound  is  the  "  artificial  musk," 

mid  is  best  prepared  bj   treating  the  hydrocarbon  with  a 

itric  unci  sulphuric  acids.    It  mi  9}   <    . 

in  pale  yellow  needles  which 

ol  musk.     It   i-  insoluble  in  water, 

hoi  unci  ether,  and   Blightly  volatile 

iinl. i-  fur  the   body,   the 

audio  the  following  as  the  most  probable;  — 

i  II 


Homologues  of  artificial  musk  result  by  replacine:  the 
toluene  by  its  homologues  and  nitrating  the  resulting 
hydrocarbons.  In  tins  way  the  trinitro  compounds  of 
butyl-meta-xylene  and  of  butyl-ethyl  benzene  have  been 
prepared.  They  both  possess  a  smell  of  musk,  but  us 
Substitutes  for  tlicnutur.il  product  are  inferior  to  the  tri- 
nitro-butyl  toluene. 

In  the  preparation  of  the  butyl  toluene  for  making 
artificial  musk  a  number  of  hydrocarbons  other  than 
tertiary-butyl  toluene  result  from  which  the  latter  should 
be  isolated  by  careful  fractionation.  Also  the  butyl 
bromide  employed  should  be  prepared  from  butyl  alcohol 

that   is    free    fr amy!    alcohol,    otherwise    umvl-toliiencs 

result  which  when  converted  into  their  trinitro  compounds 
deteriorate  both  the  odour  uuil  the  crystallising  power  of 
the  "artificial  musk."  The  investigations  are  being 
continued.     C.   \.  K. 


It    fi  impound    with    naphtl 

uii-lt  I  '    .  unci  ba\  ii  .,, — 

witli  trinitrc,  bul  to  form 

i.'.Ml, 
SO     .<,ll  ,N  II..  ol  which  the  latter  is  tl 
soluhli       I  In     i/  pound  yields  tl  I 

1     ii    Ml  .  which 
with   the   budj    already    obtained   bj 
i  I  ■•■  r     1884,  17, 

It    it    a 
in    the   air    and  bo  amido- 

dinitra  <      1 1       VO       N  //  .      .- 

l.\    the  reduction  uitro  compound  In  means   of 

ammonium  sulphide.    Thii  product  separates  fr alcohol 

lies  which  unit   al   185      i 
insoluble  in  water  and  ■  stalline  hydrochloride. 


Psonol.     W.N.Nagai.     Ber.  1891, 15, 2847— 2853. 

This  substance  occurs  in  the  root  of  the  bark  of  Pcoma 
Moutan.  According  to  the  author  the  best  way  of 
obtaining  it  is  as  follows:— The  finely-powdered  bark  is 
exhausted  with  ether,  and  utter  recovering  part  of  this  by 
distillation  the  concentrated  solution  is  shaken  with  solution 
of  sodium  carbonate  which  removes  some  impurities  bul 
not  dissolve  the  pa;onol.  This  may,  however,  be 
removed  by  agitation  with  sodium  hydroxide,  from  which 
solution  it  may  then  again  be  separated  by  the  addition  of 
sulphuric  acid  and  agitation  with  ether.  After  evaporating 
the  ether  an  oily  substance  is  left  which,  however, gradually 
solidifies  to  a  crystalline  mass.  The  compound  may  be 
purified  by  recrystallisation  from  alcohol. 

Properties.  It  crystallises  in  colourless  glittering  needles 
which  fuse  al  50  C.  It  volatilises  in  u  current  of  steam, 
bus  an  aromatic  odour,  a  burning  tasti  .  is  sparing]]  soluble 
lid,  tneerc  so  in  hot  water,  and  freely  soluble  in  alcohol, 
ether,  benzene,  chloroform,  and  carbon  disulphide.  Ferric 
chloride  gives  a  reddish-violet  colour,  when  added  to  its 
aqueous  or  alcoholic  solution.  Strong  sulphuric  acid 
dissolves  the  substance  without  change  of  colour.  The 
compound  acts  us  a  weak  acid,  being  dissolved  by  the 
caustic   alkalis,   but    not   bj    their  carbonates  or   even  by 

a uiu. 

Its  formula,  according  to  the  author,  is  I    II    0 

When  fused  in  a  silver  dish  with  tour  parts  of 
potassium  hydroxide  and  a  little  water  it  turn-  red,  finally 
brown.  If  the  mass  i-  diss  lived  in  water  and  acidified  with 
sulphuric  acid,  white  crystalline  needles  are  obtained,  which 
after  recrystallisation  from  hoi  a  ii  ir,  prove  to  be  Neneki's 
uud  Sieber's  n  sacetophenone  (dioxyacetophenone) — 

I  ,H  .(COCA  i(OH)(OH) 

If  after  this  substance  has  separated,  the  mother-liquor 
is  shaken  out  with  ether  a  substance  is  obtained  which  after 
purification  with  sodium  hydroxide  and  re-extraotion  with 
ethei  prove-  to  be  o-resorcylic  acid  C  II  .i  0  H(OH)(<  HI). 

Besorcinol,  CBH,(OH)  (OH),  is  also  formed  in  small 
quantity. 

Action  of  bydriodic  acid.     By   beating  pasonol  for  five 
hours  in  a  sealed  tube  al  150   < '.,  it  is  quantitative!]  decom- 
'to  methyl  iodide  uud  resacetophi 

According  to  the  author's  views,  Psonol  is  a  methoxylated, 
hydroxylated  acetophenone,  or  rather  a  methylated 
pnenone.    Although  a  phenol-ketone,  it  does  not  combine 
with   sodium-hydrogen    sulphite,    uud    in    this   respect   it 
behaves  like  acetophenone. — L.  de  K. 


The  Behaviour  of  Atoimide  with    Living   Organisms. 
<  i.  Loew.     Ber.  1891,  15,  2947—8958.  ' 
A/enMii'c      \    nii,  seems   to  have  a  great  futun 
probable  strong  disinfectant,  antiseptic,  or  germ  destroyer. 
i   the  experiments   described  with   various   Mnrac 
vegetable  and  annual  organisms  fully  proves     rhe  substance 
is,  nowever,  an   active  poison,  and  so  could  not  be  used  to 
in.  k  ni-  articles  of  food. — L.  de  K. 
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Some  of  the  Constituents  of  Paracoto  Hark.     G.  C'iamiciau 

and  P.  Silber.     Ber.  1891,  24,  2977 — 2990. 
In  a  previous  communication  (this  Journal,  1891,  383)  on 
"  Hydroeoteine  "  the  authors  regarded  that  body  as  a  deri- 
vative of  benzo-phenone,  of  the  formula — 

C6H2.OH.(OCH3)2.CO.C(lH, 
They  are,  however,  as  yet  unable  to  positively  confirm  that 
formula,  owing  to  the  indefinite  nature  of  the  products 
obtained  by  the  aetion  of  most  reagents  on  hydroeoteine. 
Nor  did  the  authors  succeed  in  preparing  its  oxime 
or  hydrazoue.  Phosphorus  pentachloride  acts  readily  on 
hydroeoteine.  The  resulting  product  contains  benzoyl 
chloride,  beuzyltrichloride,  a  new  body  of  the  formula, 
CSH-C1302,  and  a  considerable  amount  of  resinous  matter. 
The  new  compound  is  volatile  with  great  difficulty  in  steam, 
and  crystallises  from  alcohol  in  long  colourless  needles, 
melting  at  174°  C.  Assuming  the  authors'  formula  for 
hydroeoteine  to  be  correct,  the  new  substance  is  probably 
the  dimethyl  ether  of  a  trichlorophenol,  C6HC'l:,(OCH3)2. 
Methyl  hydroeoteine,  when  treated  with  phosphorus  pen- 
tachloride. yields  the  corresponding  trimethyl  ether, 
tV,CI:i(OCH3)3,  which  forms  fine  white  needles,  melting  at 
130° — 131°  C.  Besides  this  substance  a  small  quantity  of 
dichloroinethyllrydrocoteine,  C6H5.CO.C6Cl3(OCH3)3  is 
produced.  It  crystallises  in  colourless  prisms,  melting 
at  81°— 82°  C. 

Protocoteine  is  the  name  the  authors  give  to  a  body 
occurring  in  crude  hydroeoteine.  It  may  be  separated  from 
the  latter  by  repeated  fractional  crystallisation  from  alcohol 
in  which  it  is  less  soluble  than  hydroeoteine. 

Protocoteine,  ClRHu06. — Pale  yellowish  monoelinic 
prisms  melting  at  141" — -142  C.  It  is  soluble  in  alcohol, 
ether,  glacial  acetic  acid,  benzene,  and  chloroform  ;  insoluble 
in  water.  A  solution  of  protocoteine  in  weak  alcohol  is 
coloured  reddish-brown  by  ferric  chloride.  With  nitric  acid 
(1'4)  it  gives  in  the  cold  a  blue-green  colour,  which  on 
warming  changes  to  a  dirty  reddish-brown  tint.  Protocoteine 
dissolves  in  alkalis,  forming  a  yellow  solution  from  which 
it  is  reprecipitated  by  carbonic  acid.  It  contains  two 
methoxyl  groups,  like  hydroeoteine. 

Mono-acetylprotocote'ine,  CMH?( ),(( >CH3)2(C2H,102)>  forms 
colourless  crystals  melting  at  103°  C.  It  is  insoluble  in 
water,  soluble  in  ether,  hot  alcohol,  chloroform,  and  acetic 
ether. 

Methyl-protocoteine  crystallises  in  colourless  prisms, 
which  melt  at  134° — 135°  C.  It  is  insoluble  in  water  and 
alkalis. 

The  presence  of  the  group  CO  in  protocoteine  is  proved 
by  the  fact  that  it  readily  forms  a  phenylhydrazone.  It 
separates  from  water  in  small  colourless  prisms,  melting  at 
211°  C. 

Vibromprotocoteine,  C16H12Br206,  crystallises  in  silky 
scales,  which  melt  at  170°  C.  It  is  soluble  in  ether,  alcohol, 
glacial  acetic  acid,  and  insoluble  in  water. 

Acetylbromprotocoteine,  C16H12Br05(C2H302),  is  obtained 
in  fine  white  needles.  It  melts  at  175°  C.  and  is  insoluble 
in  water  and  alkalis. 

ISy  fusion  with  potash,  or  heating  with  hydrochloric  acid 
to  140°  C.  protocoteine  yields  protocateehuic  acid,  hence 
the  name  "  protocoteine."  Under  the  same  circumstances 
hydroeoteine  gives  benzoic  acid.  Protocoteine  and  niethyl- 
protoeoteine  on  treatment  with  phosphorus  pentachloride 
yield,  amongst  other  products,  two  bodies,  melting  respec- 
tively at  174°  C.  and  130'— 131°  C,  which  are  identical 
with  those  similarly  obtained  from  hydroeoteine  and  methyl- 
hydrocoteine.  These  results  agree  with  the  assumption 
that  protocoteine  differs  from  hydroeoteine  in  the  manner 
exemplified  in  the  following  formulae  :— 

HO .  C6HS((  >CU3).,CO .  C6H5 

Hydroeoteine,  or.  as  the  authors  now  prefer  to 
call  it,  Senzocoteine, 

llO.C'.lWOCHOXO.CeH/      >CHa  [O  :  O  =  3  :  4] 
XK 

Protocol  •  :■<  - 


Alkaline  potassium  permanganate  converts  protocoteine 
into  an  acid,  which  has  not  been  further  examined  ;  and  a 
neutral  volatile  body  identical  with  paracumarhydHn, 
which  was  first  obtained  by  Jobst  and  Hesse  (Annalen, 
199,  1")  from  paracoteine  by  boiling  with  potash. 

It  forms  a  hydrazone  C,HsO,(N„HC(,H.')  crystallising  in 
scales  which  melt  at  114°  C—  II.  T.  1'. 


Investigations  on  the  Terpenes  and  their  Derivatives. 
J.  W.  Briihl.  Ber.  1891,  24,  3374— 341 6.  (Third  Com- 
munication.) 

Part  I. 

The  Camphors.  —  Research  assisted  by  H.  Biltz  and 
A.  Cautzler. — The  author  will  investigate  the  constitution 
and  chemical  and  physical  properties  of  the  camphor  and 
allied  bodies,  and  proposes  dividing  his  experiments  iuto 
two  classes.  In  this  paper  he  deals  with  the  chemical 
series  of  research  alone,  devoting  himself  to  the  camphor 
bodies,  ether,  and  acid  derivatives ;  also  a  few  salts. 

Menthol,  <  \[:lfiuO. — This  substance  behaves  as  a  deriva- 
tive of  hexahydrocymeue,  and  as  a  secondary  alcohol  of 
this  aromatic  body.  Among  other  results,  he  finds  menthol 
gives  no  addition  products  with  hydrogen,  halogen,  or 
halogen  acids.  It  has  also  been  proved  that  menthol  can  be 
oxidised  by  dry  methods  into  cymene.  For  this  purpose 
anhydrous  copper  sulphate  was  used,  heated  under  pressure 
in  tubes  to  250° — 280''.  The  oil  produced  was  dried  and 
distilled  over  nitrogen,  and  fractionated.  It  proved  to  be 
cymene. 

By  this  result  it  is  shown  that  menthol  may  be  easily 
converted  into  cymene  by  certain  oxidising  agents,  the 
reaction  following  the  equation — 

(',,,1  L„<  )  +  ();  =  C,„H14  +  3HsO 

Menthylethylelher,  CliIfiiO.CiB'i. — The  author  refers 
to  the  preparation  of  this  body.  30  grms.  of  anhydrous 
toluene  were  dissolved  in  30  grms.  of  menthol,  8  grms.  of 
sodium  added,  and  the  whole  heated  to  the  boiling  point  in 
in  oil-bath.  The  product  was  treated  with  ethyl-iodide,  and 
heated  till  alkalinity  was  destroyed.  The  sodium  iodide 
wli^  dissolved  out  by  water,  the  unaltered  toluene  and  ethyl- 
iodide  distilled  off.  The  product  was  heated  with  sodium, 
and  distilled  over  sodium  in  an  atmosphere  of  nitrogen. 
A  substance  was  thus  obtained  as  a  colourless  mobile 
liquid  with  a  slight  odour  of  menthol,  and  is  the  ether 
sought.     It  boiled  at  211-5°— 212'. 

(2.)  Borneol,  CiaHK0. — Consists  of  common  or  Japan 
camphor  with  the  addition  of  two  hydrogen  atoms.  The 
camphor  being  a  ketone,  the  constitution  of  borneol  answers 
to  the  corresponding  secondary  alcohol.  The  author  dis- 
cusses the  preparation  of  borneol  obtained  from  various 
sources,  arriving  at  the  conclusion  that  the  purest  and 
cleanest  product  is  to  he  obtained  from  borneol-carboxylic 
acid.  Its  melting  point  is  206° — 207°  C.  The  product 
obtained  from  crude  borneol  and  Baubigny's  method,  and 
two  distillations  with  steam,  is  a  crystalline  white  product, 
which  after  pressing  and  drying  melts  at  202°  to  203°. 

Bornyhthylether,  C'1(|//i;0 .C„Hh. — As  solvent  for  the 
preparation  of  this  compound  from  borneol,  xylene  was 
used,  the  action  with  sodium  not  taking  place  till  after 
the  metal  had  fused.  The  preparation  was  carried  on  in  a 
manner  similar  to  the  production  of  the  meuthyl  ether 
already  described.  This  ether  is  a  colourless,  viscous,  and 
dense  liquid,  with  a  very  mild  odour.  It  boils  at  204° — 
204-5  . 

Boniylmethylene-ether  {CV)HijO)».CH.,.  — Prepared  by 
methods  similar  to  those  by  which  the  previously  described 
ethers  were  formed.  It  yields  a  crystalline  mass  of  fine 
white,  rhombic  prisms,  melting  at  167° — 168°.  In  the  fused 
state  it  shows  a  beautiful  bluish-yellow  fluorescence. 

Bornyhnethylether,  CulH)-.OCH3. — This  derivative  was 
also  prepared. 

(3.)  Action  of  Sodium  on  Camphor. — This  reactiou 
carried  on  in  a  neutral  solution  yields  besides  sodium- 
camphor  also  sodiutu-borneul  :   for  as  the  formation  of  the 
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Is,  thehyd 
ihor. 
i 'amphor.—Thit  is  prepared  by  Baubignj  's  method 
ethyl-iodide  on  camphor.      By  distillation^  in 

piid  boiliup 
at  131  lined. 

Camj  ]  B'8  ■"''''  w:ls 

■ 

19,    221,  !  •  .Hows:— 

(a.)  -'    I  "Nil- 

urn  -       "in 

(60  C   i  i 

,     H„(CO,Na)0  +  <     II  ,O.CO,Na 


Sodium 

cylatc. 


.  deal-  in   i  th  the  various  probable 

sodium  an  lamphor,  and 

the  action  on  these  derivatives  oi  water. 

apbo-carboxylic  acid  were  prepared 
bj  the  ;mi  • 

I  i       dline    powder,   slightly   soluble    in 
ol,  and  chloroform,  insoluble 
ther,  and  carbon  bisulphide. 
/  7  is  with  difficulty  soluble  in  water  and 

/       p  Lithium,  and  Ammonium  Salts  were  also 

( 'amphoi  ■;.  .  .  .  lourlcss 

liquid   ..f    powerful    odour,   and  ncy    of 

glycerol. 

result  "t'  tl  phenylhydrazine  on  campho- 

snow-white  crystalline  powder  is  obtained, 
182  ,  and  having  the  formula — 

,     ii    \  ,.      H,0 

li  i-  ad  i  hloroform,  less 

-ii    in    ether    and    alcohol.     This    body    has    been   called 
Camphopyrasolone,  and  has  been  provisionally  patented. 

■  •  ads  the  author  u 

nstitution  formula  of  camphoi  to  be  mi 


II  I 
IK 


(  II,.     II.  , 
CH 


-I-.  I'.  II. 


treated  with   carbon  dioxide  under  pressure,  but   the  phenyl 

(salol)   docs   not  react.     The  diphenyl   ester  of   the 

lent  isophthalic  acid  results  by  treating  the  acid  with 

phenol    and   phosphorus    oxychloride   at    17" — 180  .      It 

itallises    from    alcohol  in  colourless  prisms   melting    at 

99    I '.,  and   differs    from   salol    in  forming   a   fairly   stable 

im    salt,    t -,.11.11.  Xa.(  ll.dl   ,11.  K       The    sodium     salts 

of    the   ethyl  both   mcta-   and    para-bydroxy- 

■  1  nact  readily  with  carbon  dioxide  at  l?o  C. 
to  form  the  methyl  esters  of  the  adjacent  hydroxy- 
carboxylic  acids.    Thi  -  have  the  formula: — 


Phenoldicarhoxylic 
14,5     M 
l  shown  thai   Ki  ition  of 

bydroi  applies 

I-.  and 

ind  hydroxy- 

-■mIIihi.  1,1      14, 

16.  301). 

i   hydroxy 
could   i  boi   finds,  howi  »■  r,  that 

a  the  icid  be 

pn  --lire,  on 
the  lim 

t   hydroxydicarbo- 
icidi  result,  and  in  th  derived  from 

ortho  ihydroxj    '  tl    have   been 

pn  pan  .1       I  In    Hodium  i  oil,  when   heati  d 

with  a:>  an   nutoclavc  for  about 

•_'l  In".  I  he   null 

.     M  i  I  I   mi    |l     '  Ml 
■  imilarly   when 


/ 


.11       OH 


I     IP.  "II    (I) 


(2) 


CO. OB  (11 
ill       CO.OH(8) 


i  p'i'.mii  in  "  \<)Il'        (4) 

Hydroxy-terephthalie  acid.  Kvdroxy-iaophtlialie  acid. 

of   the   latter  forms  monoclinic   plates 
which   melt    at    194 — l'.i.'i     ( '.     The   sodium   salt    of    the 
ester  crystallises  with  4  molecules  of  water;   the  silver  -alt 
luble  in  hot  water.     The  phenyl  ester — 

CjHj.OH.CO.OI    ll.t  p'.or.ll, 

crystallises  in  colourless  needles  which  melt  at  f>4  - 

and  readily  forms   a    -odium    salt.      The   tree    aeiil   and    the 

bydroxy-terephthalio   have    been    previously   prepared  by 

.  an-.      The  method-  are  patented — C.  A.  K. 


Preparation  of  Oxygen  ami  its  Application  to  Illuminating 
Purposes.  G.  Kassner.  J.  fur  Gasbelcuohtung,  1891, 
34,  851—358. 

under  II.,  page  991. 


Glycerin.    J.  Schenkel.    Zcits.  f.  angew.  Chctn.  1891, 

oOj— 503. 

Set  under  Xl\.,  page  1018. 


PATENTS. 
I    \         s .  . .,   ,,    Quinolim     Derivative.  h    and 

I  .   Schleicher,   Biebrich,  and    C.   J.  Wolff,   Wiesbaden, 

693,  August  II,  1891.     -It/. 

the  invention  i-  to  prepare  a  soluble  qnino- 

rative  to  be  used  for  a  ind  other  pur] -. 

The  derivative  prepared  is  quioolinequinophenol  sulphate, 
which  may  be  obtained  eithei  bj  treating  orthohydroxy- 
quinoline  sulphate  with  quinoline,  or  b)  treating  quinoline 
sulphate  with  orthohydroxyquinoline.  The  mixtun 
boiled  with  water  until  the  product  is  insoluble  in  ether. 
Tin-  compound  formed  consists  of  a  yellow  solid  resembling 
fused   F(  i.    in  appi  d  like  this  bod)  it 

:-    \.m    hygrosoo|  '■•■■    quantities    required    [or    the 

preparation  I     A.  K. 


.1    Process   for   thi     Preparation   of   Phenylestersalicylic 

Salol  from  Salicylic  Acid.      Paul    limit.  Lud- 

wiggn  .  i  Pat.     1  1,224,    August    •_>:.', 

Id. 

Derail;  stated  that  salicylic  acid  sublimes  undcoom- 

posed   when'  carefully    heated,   but    that    it    i-    partially 

decomposed  when  rapidly  distilled   into  carbonic  acid  and 

phenol.     The   author   has   found   that   the   extent  of    the 

decomposition  depends  upon  the  temperature,  and  that  tit 

a    Inch    temperature   the  acid    separates    water  and   ciirhon 

dioxide  with   the   formation  of  salol   if  the  water  formed 

l„    distill)  d  off  and  the  a 
carcfulK   avoided.     To  prepare  salol  bj   this   meat 
...  crude  salicylic  acid   is  heated  in  a  flask  to  220      230   «'. 
The  tla-k   i-  provided  with  a  narrow  neck  which  pi 

ui  of    the   hath   that    the   steam   evolved   in   the 
reaction  does   nol   condensi    and  run  hack   into  the  tlo-h 
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but  passes  on  to  a  small  bulb  connected  with  the  neck. 
The  flask  is  tilled  with  carbonic  acid  before  heating  and  a 
gentle  current  of  the  gas  passes  through  in  the  opposite 
direction  to  the  issuing  vapours,  during  the  operation. 
The  resulting  salol  is  washed  with  water  or,  if  necessary, 
with  soda  and  purified  by  recrystallisation  from  alcohol  or 
other  suitable  solvent. 

The  author  is  of  opinion  that  the  formation  of  the  salol 
most  probably  takes  place  with  the  intermediate  formation 
of  an  anhydride  of  salicylic  acid  according  to  the  following 
equations : — 


(i) 


C6H< 


CO.  OH 
OH 


C6H4< 


-CO. OH 


)0 


(ii.) 


+  C6H4<^ 
C8H4<^ 


OH 

C6H4( 
CO.  OH  XX).  OH 


+  H.,0 


CO.  OH 


/ 


OH 


=  C02  +  CGH  / 
C,H/  \CO.OC„H, 

\CO.OH 

This  idea  is  favoured  by  the  fact  that  the  addition  of 
phenol  does  not  increase  the  yield  of  salol,  which  amounts 
to  the  theoretical  quantity,  2  kilos,  of  salicylic  acid  giving 
1-4—1-5  kilos,  of  salol.— C.  A.  K. 


Production  of  a  Norel  Pyrazolon.  O.  Imray,  London. 
From  the  "  Farbwerke  vormals  Meister,  Lucius  and 
Pruning,"  Hoechst-on-the-Maine,  Germany.  Fng.  Pat. 
18,024,  November  8,  1890.     id. 

Knork  has  shown  that  pyrazol  derivatives  result  by  the 
action  of  phenylhydrazine  on  unsaturated  ketones  and  also 
that  a  pyrazolone  derivative  is  formed  by  the  action  of 
phenylhydrazine  on  cinnamic  acid  (Ber.1887,  20, 1107).  The 
new  derivative  is  obtained  by  the  action  of  phenylhydrazine 
on  crotonic  acid  at  130° — 150°  C,  when  a  yellow-red  melt 
results,  which  is  extracted  with  methyl  alcohol.  When 
purified  by  recrystallisation  from  methyl  alcohol  it  forms 
white  crystals  melting  at  84° — 85°  C.  It  is  only  sparingly 
soluble  in  hot  water,  and  when  treated  with  oxidising  agents. 
such  as  ferric  chloride,  it  gives  a  flocculent  blue  precipitate, 
soluble  in  chloroform,  with  an  intense  blue  colour — a  general 
reaction  for  the  pyrazolones. — C.  A.  K. 


Production  of  Sodium-formylphenylhydrazine,  and  of 
Symmetric  Alkylphenylhydrazine  and  of  Analogous  Com- 
pounds. O.  Imray,  London.  From  the  "  Farbwerke 
vormals  Meister,  Lucius  und  Bruning,"  Hoechst-on-the- 
Maine,  Germanv.  Eng.  Pat.  18,025,  November  8, 
1890.     6(1. 

In  order  to  prepare  secondary  phenylhydrazine?-,  phenyl- 
hydrazine  has  been  treated  with  sodium  and  the  sodium 
compound  acted  upon  by  alkyl  haloids.  In  this  way  it  is 
only  the  hydrogen  of  the  imido  group  in  the  hydrazine  that 
is  thus  replaced  and  the  resulting  compounds  are  the 
unsymmetrical  alkyl  phenylhydrazines,  the  methyl  compound, 
for  instance,  having  the  formula  C|;H5.N.(CH3)NH,.  If, 
however,  formyl  phenylhydrazine,  obtained  by  boiling 
phenylhydrazine  with  formic  acid,  be  boiled  in  xylene 
solution  with  sodium  and  the  solution  then  treated  with  an 
alkyl  iodide  a  symmetric  alkyl  phenylhydrazine  results 
according  to  the  equation — 

/CHO 
C6H5.NH.N<  +  CH3I  = 

\Na 

/CHO 
C.,H5.NHN<  +  Nal 


\CH:l 


The   sodium   compound  is  very  explosive  when  dry, 
cannot  therefore  he  isolated,  so  that,  in  order  to  prepare 


the 


alkylhydrazine,  the  above  xylene  solution  of  the  sodium 
compound  is  treated  direct  with  the  alkyl  haloid.  When 
the  reaction  is  completed  the  solution  is  filtered,  the  xylene 
distilled  off,  and  the  formyl  compound  left  behind  saponified 
by  means  of  alkali  or  of  acid.  The  alkylphenylhydrazine 
is  then  extracted  with  ether  and  finally  distilled  in  vacuo. 
The  methyl  compound  is  a  yellowish  oil  boiling  at  220° — 
230°  C.  When  oxidised  with  mercuric  oxide  "  azophenyl- 
methyl  "  results.  The  ethyl  compound  is  similarly  prepared 
and  is  identical  with  that  got  by  other  means. — C.  A.  K. 


Improvements  in  the  Manufacture  and  Production  of 
Medicinal  Compounds  from  Ethereal  Oils.  J.  Y.John- 
son, London.  From  F.  von  Heyden  (Xachfolger), 
Radebeul,  Germany.  Eng.  Pat.  19,074,  November  24, 
1890.     dd. 

The  medicinal  application  of  the  odoriferous  constituents 
of  the  ethereal  oils,  such  as  menthol,  borneol,  geraniol, 
thymol,  carvacrol,  eugenol,  and  gaultheria  oil  which  possess 
peculiar  physiological  and  antiseptic  properties,  has  been 
greatly  restricted,  owing  to  their  strong  taste  and  smell  and 
their  corrosive  action  on  the  mucous  membrane.  The 
patentee  prepares  odourless,  tasteless,  neu'ral  products  from 
these  hydroxy  compounds,  or  from  the  oils  containing  them, 
by  converting  them  into  carbonates,  carbamates,  or  alkyl- 
carbonates,  which  products  are  without  action  on  the  mucous 
membrane.  The  carbonates  are  produced  either  by  the 
action  of  one  molecule  of  carbonyl  chloride  in  benzene 
solution  on  two  molecules  of  the  hydroxy  compound  at  150° 
in  a  vessel  capable  of  withstanding  pressure,  or  by  treating 
two  molecules  of  the  latter  dissolved  in  caustic  soda  with 
phosgene  gas.  The  following  equations  represent  the 
changes  that  occur  : — • 

P.O. 
(i.)  2  R.OH  4-  CO.CL  =  >CO  +  2HC1 

R.O' 

K.Ov 
(ii.)  2  K.ONa  +  COC1,  =  >  CO  +  2  NaCl 

K.O/ 

The  carbamates  are  prepared  by  substituting  phosgene 
amide  for  phosgene — 

/° 

CO< 

\  KR, 

in  the  above  reactions  or  by  treating  the  ethereal  oil  first 
with  earbonyl  chloride  and  subsequently  with  ammonia. 

Tlic-i'  carbonates  and  carbamates  are,  with  the  exception 
of  carvacrol  carbonate,  crystalline  bodies.  The  menthol 
carbonate  has  the  composition  CO(O.C10H19)„,  and  melts  at 
160°  C;  the  carbamate— 

NH, 
CO<' 


XO.C10H,, 


melts  at  161°  C.  The  melting  points  of  the  corresponding 
compounds  of  dextro-  and  levo-borneol,  guaiacol,  creosol, 
eugenol,  carvacrol,  thymol,  and  gaultheria  oil  are  given, 
together  with  details  of  typical  methods  of  preparation. 
Ethyl  salicylate,  iso-eugenol,  and  also  creosote  can  be  con- 
verted into  similar  derivatives,  the  last  yielding  a  mixture  of 
carbonates  or  carbamates  of  phenols.  Alkyl  carbonates  can 
be  similarly  obtained,  such  as  eugenol  methyl  carbonate — 

/  G3H5 

c6h/och, 

\O.CO.OCH3 

which  results  by  the  action  of  chloroformic  ester  on  eugenol 
or  its  sodium  compound.  Several  methyl  and  ethyl  com- 
pounds of  the  various  ethereal  oils  have  been  thus  prepared, 
all  of  which  are  liquids  (except  ethyl  eugenol  carbonate, 
melting  point  26° — 27°)  and  are  on  this  account  specially 
suitable  for  injections. 

These   preparations   are  split  up  into   carbonic   acid    or 
ammonia  and  the  active  hydroxyl  compound  in  the  system. 

— C.  A.  K. 
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Manufacture  of  »  Compound  of  Antipyrine  and  Iodine. 
0.1  •■Inn.     From    tin-    "Farbwerke    vormals 

Mi  i-irr,    Lucius,   unci   Brfioing,"   Hoechst-on-the-Maine, 
19,576,  Deo  mbcr  1,  1890.     Ul. 
Tun  parti  by  weight  of  antipyrine  are  dissolved  in  un  ji:irt~ 
by   weight   of  water,  and   the  solution   hi  ited  to   boiling. 
Three  part-  by  weight  ol  lonate  and  2*8  parts 

•lit  of  iodine  are  alternately  added  in  small  quantities 
ai  ■  tii  lotion.    A  yellow-brown  powder  separates 

after  the   completi  m  which  is  washed  with 

nd  erystallisi  dcohol.     When  pure  the 

product  forms  white   prismatic  needles   melting  at 
irly  insoluble  in  water,  but  readily 
in  hot  alcohol.    "For  the  potassium  carbonate  soda  or  free 
alkali  nr  an  alkaline  earth  may  be  substitntcd." — C.  A.  K. 


XXI.-PHOTOGRAPHIC  MATERIALS 
PROCESSES. 


AND 


PATENTS. 

.In    Improved  Apparatus  for  keeping   Dishes   containing 
/  !ai     notion,  specially  for  Use  in  the 

lice  of  Photography.    .1.  W.  Hunter,  London 
Pat  18,784,  November  19,  1890.     Bd. 

1 1  table  or  platform,  on  which  the  «li — li  is  placed,  is 
vertical   stem  capable  of  oscillating  on  its  own 

The  motion  is  imparted  to  the  stem  bj  a  fork  actuated 
In  a  running-down  ontrolled  by  a  fan  or  heavy 
wheel.-  I  .  II.  B.  

Improved  Apparatus   i       Usi    in    Photograhic   Printing. 

L.  .1.  S<  Ui.  i.  i  orunna,  Spain,     Eng.  Pat.  lx.'."'."',  Novem- 
bei  88,  i  i 

•  containing  prints  to  1"-   vignetted,  cracked  nega- 
■  placed  on  small  level   platforms  nr  supports, 
.1  -t .■  u i-  thai  l  to  rotate  Blowly 

by  means  ol  any  convenient  motive  power. — *'.  H.  II. 


I  its  in   Photographic    Dishes.     E.  S.  Norcnmbe, 

llirm 

'I'm   'i  idc  of  transparent  glass   and  have,  mar 

irallcl  with  il  more  sides,  a  deep 

which  the  plate  slips  and  i-  thus  prevented  from 

falling  out  when  the  dub   i-   inclined.     A   similar  result  is 

of  a  row  ■  I  ipples.     The 

tl  of  the 

i  ti.  bottom  ol   the 

disl nr  the  light.     When   I  I         open  glass 

frami  is  placed  on 

'li.-   film  ii-   it    !  ■  dishes  just 

■li  scribed,  and  the  fiangi  oi  under  the 

nipples  and  keeps  the  film  in  its  pi  ice.     I     II    B, 


Imnro  a  Washing    Photographic 

Palmer,  Nottingham.     Kng. 
Pal   80,199,  n  •  ■  mbcr  1 1, 

\    ins,,    ir.m^li   is   used    will,    sliding 
capable   ol    snppo  ,,,   cither    ■ 

■  mi  position,     \\  hi  ii  tin  trough  is  used  foi  pi 
i  i-  :ii  one  nf  tl,. 

corners  bj  means  of  ■  pipe  i  inning  along  tli  ■  whole  length 
of  the  bottom  and  tern  ,  Funnel 

somewl  the  tank 

,it  the  top  il.r,.  :  How  -pipe  at 

■  •  which  the  wati 

'     II    B. 


Improvements  in  and  relating  in  Photochromographs. 
L.  Meyer,  Berlin,  Germany.  Eng.  Pat.  14,943,  Septem- 
ber i.  1891.     I-/. 

A  iiimiii.rniiii.KArn  is  illuminated  with  oil  colours,  the 
outlines  and  chiaroscuro  being  produced  by  the  lithograph. 
When  thoroughly  dry  the  print  is  tranferred  to  artist-' 
canvas  ,,r  other  suitable  foundation  and  the  paper  is  snipped 
off.  There  is  then  en  the  canvas  a  coloured  pictun 
the  shading  of  the  photolithograph  on  its  surface. — C.  II.  If. 


XXII.-EXPLOSIYES,  MATCHES,  Etc. 

Glycerin.    J.  Schenkel.    Zeits.  f.  angew.  Chem.  1891, 
Si i  under  \1 1.,  page  1013, 


On  the  Explosive  Properties  of  Trinitrotoluene.    <     II  m- 

senuan.     Zeits.  f.  angew.  Chem.  1891,508 — 511. 
Tin  author  has  made  various  experiments  tn  test  the  safety 
ami  suitability  of  trinitrotoluene  as  an  explosive,  and  stales 
that  tin  i  -  in  its  manufacture 

which  could  hinder  it  from  entering  the  field  with  other 
explosives.  In  order  to  test  its  stability  when  kept  for  Borne 
time  lie  exposed  portions  "t  this  body  in  the  air  for  si 
months  to  varying  temperatures  (—10  —  ■  50  ),  and  found 
that  when  the  trinitrotoluene  had  been  crystallised  from 
alcohol  only  u  slight  surface  yellow  colour  was  noticed,  and 

t hange  could  be  detected  in  any  of  its  other  properties, 

hut  when  the  body  had  only  been  freed  from  acid  by 
washing  with  water  and  dilute  soda  and  allowed  to  stand  a 
short  tune,  traces  of  acid  vapi  urs  were  frequently  detected 
liv  the  "  heal  test,"  Some  of  the  trinitrotoluene  was  rubbed 
in   an   iron    nnntai  1    mixed    with    sand,    and    no 

change  was  observed.     On  striking  ii  on  an  anvil,  onlj  a 

iin    slight    decomposition   accompanied   bj    evoluti i 

k  place.     On  being  wrapped  in  tin-foil  and  struck 

on  the  anvil,  only  the  slightest  decomposition  could  be 
detected,  and  this  did  not  ^iw-  ri-e  to  a  report  oi  anj 
appearance  of  fire.  [further  experiments  showed  that 
ild  not  be  exploded  in  flame  or  by  heating 
in  an  open  vessel  in  the  air.  Heated  on  platinum  foil  il 
first  melts,  then  eva  ind  catches  fire, burning  quietly 

with  a  verj  sooty  flame.  Projected  on  to  a  red  nol  iron 
plate  it  simply  burns  rapidly.  When  heated  in  a  test-tube 
it  boils  at  .inn  ,  and  if  the  heat  he  continued  it  froths  up 
and  catches  lire,  leaving  a  large  porous  carbonaceous 
residue.  Only  when  a  large  mass  is  rapidly  heated  in  a 
covered  vessel  does  feeble  detonation  take  place,  and  this 
produces  veiy  slight  effects.  Seventy  grins,  of  the  powdered 
substance  were  placed  in  a  closed  cubical  /me  case,  the  -ides 
nf  which  measured  l  cm.  This  case  was  placed  on  a  ■n>i- 
irnn  plate  'J  cm.  in  thickness,  and  was    fired    by  a  fulminate 

•>>r  35  mm.  in  length.    The  explosion  was 
pained  h\  a  Inn  i  report,  and  a  distinct, although  faint 
"i  smoke.     The  iron  plate  was  quite  destroyed,  and 
ol  ii  scattered  widely.     Further  experiments  showed  that  il 
belongs  t"  ile    class  of  shattering  explosives.     A  mixture 
was  also  mado  of   i    part  "t  trinitrotoluene  and 
ammonium  nitmti      I  oinparative  experiments  showi 


I    Veto  '"•  Improved  Process  for  Producing  Photographic 

Pictures  having  Colours  resembling  those  of  the  Objei 
from  which  they  are  obtained.      V.    Matbieu,    London, 
Kng.  l'at.  I  i  ■!■>,  1891.     id. 

As   ordinary   photographic    print,   preferably   of  a   black 

colour,  is  made  transparent  by  repeated  treatment  with  a 
mixture  of  alcohol  and  Venice  turpentine,  followed  by 
baking  in  a  hot-air  oven,  and  oil  colours  are  applied  to  the 
hack  ,,f  the  transparent  print. — ('.  II.  I'.. 


Dec.  si.  1801.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1029 


this  mixture  did  less  mechanical  work  on  explosion  than  the 
trinitrotoluene  alone,  but  more  than  a  corresponding  mixture 
of  dinitrobenzene  and  ammonium  nitrate.  It  is  pointed  out 
that  the  manufacture  of  an  explosive  by  mixing  trinitro- 
toluene and  ammonium  nitrate  does  not  give  rise  to 
injurious  fumes,  as  in  the  case  of  dinitrobenzene. — W.  M. 


PATENTS. 


Improvements  in   Cartridge  Canes.    J.  C.  Butterfield  and 

T.  C.  liatchelor,  London'.     Fug.  Pat.  19,659,  December  2, 
1890.     Sd. 

This  invention  consists  in  making  metallic  cartridge  cases 
in  two  parts  or  shells,  which  after  being  filled  with  the 
explosive  are  united  in  the  centre  and  screwed  together  or 
closed  in  any  suitable  manner. — W,  M. 


.4  Novel  Explosive  Compound.  W.  C.  Oedge,  London. 
From  " The  California  Explosive  Company,"  San  Fran- 
cisco, California.     Eug.  Pat.  1  1,326a,  July  3,  1891.     Ad. 

This  is  a  mixture  of  methyl  and  ethyl  nitrates,  nitro- 
benzene, methyl  alcohol,  pyroxyline,  and  nitroglycerin  which 
has  been  specially  purified  by  treatment  with  ethyl  alcohol. 

— W.  M. 


A  Centrifugal  Machine  for  Separating  Acid  from  Nitro- 
cellulose or  for  other  like  Purposes.  R.  Kron,  Golgern, 
Germany.     Eng.  Pat.  18,612,  August  12,  1891.     6d. 

The  centrifugal  machine  is  provided  with  a  perforated 
vessel  or  basket  adapted  to  be  tipped,  in  combination  with  a 
surrounding  cylinder  or  guard  which  can  be  raised  clear  of 
the  basket  when  the  latter  is  being  tipped. — W.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Chemical  Manipulation.  H.  X.  Warren.  Chem.  Zeit. 
1891,64,  146—147. 
A.\  efficient  platinum  crucible  is  prepared  by  folding,  a 
circular  piece  of  platinum  foil  twice  like  a  filter-paper.  To 
make  gold  and  silver  crucibles  a  porcelain  crucible  is  first 
covered  externally  with  an  ethereal  solution  of  pyroxylin, 
when  the  ether  has  volatilised,  a  solution  of  gold  chloride  or 
silver  nitrate  is  applied  to  dry  pyroxylin,  and  while  still 
moist  is  exposed  to  sulphurous  acid  fumes.  The  metallic 
coating  thus  produced  can  be  increased  electrically  to  an}' 
desired  thickness  by  the  use  of  the  ordinary  solutions.  In 
this  way  a  compact  metallic  crucible  is  obtained,  which  may 
he  detached  from  the  porcelain  crucible  by  heating,  and  so 
destroying  the  intervening  film  of  pyroxylin. 

A  good  surface  for  coating  with  copper  is  a  deposit  of 
metallic  antimony,  obtained  by  exposing  the  flask  or  other 
cold  objects  to  a  flame  of  hydrogen  antimonide. — D.  A.  L. 


The  Gravivolumeter,  an  Instrument  by  Means  of  which 
the  Observed  Volume  of  a  Single  Gas  gives  directly  the 
Weight  of  the  Gas.  F.  R.  Japp.  J.  Chem.  Soc.  Trans. 
1891,  894— 9o:i. 

This  apparatus  is  so  constructed  that,  with  an  ordinary 
graduation  in  cubic  centimetres,  any  desired  single  gas 
may,  without  observation  of  temperature  or  pressure,  and 
without  calculation,  be  measured  under  such  conditions  that 
each  cubic  centimetre  represents  a  milligramme  of  the 
gas.  The  form  of  the  apparatus  is,  with  slight  modifica- 
tions, that  of  Lunge's  gas   volumeter  (this  Journal,  1890, 


547) ;  the  method  of  employing  the  regulator  is,  however, 
different. 

The   apparatus,   which   is    represented    in   the   annexed 
drawing,  eousists  of   two  gas  burettes,  of  50  cc.  capacity 


each,  both  furnished  with  obliquely  bored  taps.  One  of 
these  burettes,  A,  which  has  a  three-way  tap,  is  the  gas- 
measuring  tube ;  the  other,  B,  which  need  only  have  a 
single  tap,  performs  the  function  of  the  regulator  in  Lunge's 
gas  volumeter,  and  is  termed  the  "  regulator  tube."  As  in 
Lunge's  instrument,  both  tubes  are  moistened  internally 
with  a  drop  of  water,  in  order  that  the  gases  they  contain 
may  be  saturated  with  aqueous  vapour,  and  both  are 
connected  by  means  of  stout  flexible  tubing  and  a  T-piece, 
with  the  same  moveable  reservoir  of  mercury,  C.  And 
since,  in  certain  determinations,  the  level  of  the  mercury 
reservoir  is  considerably  below  the  lower  end  of  the  two 
burettes,  and  an  inward  leakage  of  air  might  thus  occur  at 
the  junctions  of  the  burettes  with  the  india-rubber  tubing, 
these  junctions  are  surrounded  with  wider  pieces  of  india- 
rubber  tubing,  D  D,  tied  round  the  bottom  and  open  at 
the  top,  aud  filled  with  water,  so  as  to  form  a  water-joint. 

The  25  cc.  division  of  the  regulator  tube  is  taken  as  the 
starting  point  in  calculating  what  the  author  terms  the 
••  gravivolumetric  values  "  of  the  different  gases  to  be 
measured.  Thus,  in  the  case  of  nitrogen,  he  calculates  to 
what  volume  25  cc.  of  "  standard-dry  "  nitrogen  must  be 
brought  in  order  that  1  cc.  would  correspond  with  1  mgrm. 
of  the  gas ;  that  is  to  say,  25  cc.  of  standard-dry  nitrogen 
weigh  0-001256  x  25  =  0-0314  grm. ;  and,  therefore,  these 
31  '4  mgrms.  of  nitrogen  must  be  brought  to  the  volume  of 
31*4  cc.  The  division  31*4  on  the  regulator  tube  is 
marked  N2.  Corresponding  points  are  in  like  manner 
determined  for  the  various  other  gases  which  it  is  desired 
to  measure,  and  these  points  are  similarly  marked  02,  C02, 
&c,  as  the  case  ma}'  be,  on  the  regulator  tube.  Finally, 
the  thermometer  and  barometer  are  read  (a  process  which 
is  only  necessary  once  for  all  in  setting  the  regulator) ;  the 
volume  which  25  cc.  of  standard-dry  air  would  occupy  if 
measured  moist  at  the  observed  temperature  and  pressure 
is  calculated  ;  and  this  calculated  volume  of  air  is  admitted 
into  the  regulator  tube  and  the  tap  closed.  The  instrument 
is  now  ready  for  use. 

Suppose  it  is  desired  to  ascertain  the  weight  of  a  quantity 
of  nitrogen  contained  in  the  measuring  tube.     The  mercury 
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I  until  the  mercury  in  the  regulator  tube 

stands    :it   the   nitrogen    mark,  :u-i,  at    the   same    time 

adjusting  the  regulator  tube  itself,  by  raising  or  lowering  it 

>t  the  mercury  level  in  the  measuring  tube  and 

uator  tube  may  be  the  Bame.     I  nder  thesi  rinum- 

t'n  the  measuring  tithe 

milligramme  of  nitrogen.     For,  since  in  the 

tor  tube  25  udard-dry  air  have  been  made 

and  as  the  gases  in  the 

two   tubes    ar<-    under    the    same    conditions   as   regards 

temperature,  pressure,  ami  saturation  with  aqueous  vapour, 

ring  tube,  every  25  cc.  of  standard. 

,]rv  nil,  inpy  the  volume  of 

:<  11  it,     Bui  25  ... lard-dry  nitrogen  weigh,  as 

itcd,  ::l  •  i   ■  that  the  problem  is 

and  thi  I  tenths  ol 

give  directly  the  weight  is  in  milligrammes  and 

tenths  <>f  milligrammes. 

radons  other  single  (i.e.,  unmixed)  gases  may  be 
weighed  in  like  manner  by  bringing  the  mercury  in  the 

ih.:   "  grai  i  mark  "  of    the    gag 

in  question,  and  adjusting  tin-  levels  as  before.     An 
tiun  would  In-  made  in  the  case  ol  hydrogen,  which  would 
1m-  brought   to  such  a  volume  thai   <-ai-h  cubic  centimetre 
would  contain  a  tenth  of  a  milligramme. 

Mixi  -  may  also  be  weighed,  provided  that  the 

density  of  the  mixture  is  known.    Thus,  in  the  case  of  air, 
tin-  gravivolumetric  value  would  1"  32 

Lastly,  if  the  mercury  in  tin-  regulator  tube  1m-  brought  to 

mark  25,  a  gas  or  mix!  sea  in  tin-  mi  asuring 

nil..- will  bavi  ""■  which  it   would  occ'ipj    in  the 

standard-dry  state.     I"  tin-  >  strument  is  merely 

volumeter,    a-   described   bj    I  and    may   he 

[for  ordinary  gas  anaty  - 

a    numh,  i  intents   which  the  author  lias 

made,  he  concludes  that  tin-  maximum  error  of  tin-  in.tru- 
imiit  i-  identical  with  tin-  i-rror  ol  reading  a  50 cc.  (.'a* 

with  tl ye  alone,  i.<  ,  0*05cc,  ding  to 

i  a  milligramme  in  weight. 
'Ih.  gravivolumetet  i-  designed  to  fulfil  a  varii 
purposes  lor  which  Lunge  employs  a  number  ol  gas 
volumeters,  with  a  special  graduation  for  i  a  -h  gas,  ami  the 
author  concludes,  from  hi-  experimental  results,  that  it 
will  fulfil  th.--.-  purposes  equally  well.  Unlike  Lunge's 
iduated  gas  volumeters,  ii  makes  do  claim  upon 
th.-  -kill  of  tin-  instrument  maker  beyond  that  of  carrying 
out  tl rdinary  graduation  in  cubic  centimetres  with  which 

In-  i-  familiar. 

In  analytical   processes  in    which  th.-  weight  of  tho  gas 
evolved  from  a  weighed  quantity  of  Bubstanoe  us 
determined,  tin-  instrument  ought  to  bi  It   is 

ite  for  technical  purposes,  ami  even  for 

He  put i is,  -m-li  a-  ih.-  absolute  d 

of  nitrogen  i  and  th.-  determination  of 

th.-   wi  lisplaced  air    in    Victor    Meyer's    vapour 

density  mi  thod,  puq -  for  win.  h  Lunge  ha-  employed  his 

gas  volumi  to.  - 1  .  It.  .1. 


:  this  rotate- ih.-  plane  of  polarisation  a  few  degi 
differing  according  to  the  ray.  The  light  DOW  passes 
through  the  tuhe  containing  the  solution  under  examination, 
and  then  through  the  polarising  prism  ps  (analyser),  which 
latter  is  capable  of  being  rotated,  the  rotation  being 
measured  to  the  hundredth  of  a  degree  by  a  vernier  on  a 
divided  circle.      After  passing  through   the  flint-glass  prism 

Fig.  1. 


,1   SpectrO'Saceharimeter,     P.  Glan.     \<u>-  /..it-.  Rubeu- 
tuckei  In.l.  1891,  26,  138—141. 

i  ig.  I    serves   t"   determine   the   rotatory 

raj   ..I  the  spectrum,  of   all  sub- 
'..-  plan.-  of  polarised   light      The 
imp,  or  toe 
light    The  instrument  admit  de  than 

which  employ  sodium,  or  non-homogeneous  light, 
inasmuch  a-  tin-  rot  r  can  1..-  determined   for  the 

■  i  l. in.  ra\  -  which  ar.-  rotated  through  greater  angles 
than  is  the  yellow  ray  i  it  ia,  moreover,  independent  of  tin- 
colour  of  ih.-  substance  experimented  with,  so  thai  with 
supir  solutions   decolouriaation    ia    unnecessary,     [t 

on  i-  shown  in  Fig,  1.     The  -in  I   in  the 

room   ..i   the  achi  and  the    light   wl 

concentrated    upon     \,    by    a    short  focus    Li 
parallel  from  it,  passing  through  ->  I  arising  prism 

/>  .  and  then  tin.. n eh  a  diaphragm  ./,  the  halt  ..i  which  is 
i  wiih  a  thin  quarU   plate   cut  perpendicular  to  its 


A   Sit.  [HO-Sai  ,  ii  ahimktkic. 


Fig.  2. 


•1    I''  C 


]>l  M.ll  \m  -now  IN..  I'm  \.  Ill  I   ...  Spbi   I  K.i-Sv.  .  n  nil  Ml  IK  u. 

p,  a  spectrum  i-  prod .1.  of  which  tin-  aohromatic  lens  /.. 

projects  a  minified  image  on  tin-  -lit  sr  This  image  can 
then  I..-  observed  by  th.-  short-focus  lens  /..  Th.-  lens  /; 
al-o  projects  an  image  of  q  which  can  be  observed  by 
drawing  out  L  and  thus  bringing  it  into  focus.  A-  the 
plane-  of  polarisation  >.f  the  light  after  passing  through  the 
diaphragm  7,  at.-  inclined  to  one  another  at  a  certain  angle 

which  .lilfers  according  to  the  ray,  the  two  halves  of  q  will 
..lily    appear    e.pialh     bright     when     tin-    lie.ht     pa--.-    the 

polarising  prism  /•  -..  that  it-  plane  of  polarisation  exactly 
bisects  tin  ndicular  to  tin-  line  which 

bisects  it.  The  latter  position  is  that  from  which  lite 
smallest  deviation  causes  tin-  maximum  difference  in  the 
brightness  of  the  two  halves  :  it  i-  therefore  that  at  which 
/.  i-  placed  In  the  measurement  If  tin-  angle  at  which 
the  plan.--  ..1  polarisation  of  tin-  light  after  passing  through 
7  be  represented  by  a,  then  when  ps  i-  turned  from  the 
position  at  which  it  exactly  bisects  tl.i-  angle  through  a 
verj  -mall  aiiele  7.  the  relative  brightness  of  both  In 

will  be    1    .    I  tan  .'  sin  y  ■   on   the   other   hand,  when   ;.    i- 

tumed  from  the  position  at  which    its    plane  of   polorisatlon 

is  perpendicular  to  the  line  bisecting  tin-  angle  a,  through 
the  same  angle  7,  the  relative  brightness  i-  1  -  I  cot  -  sin  •>. 
The  alt.  i.itn. 11  i-  greater  in  the  latter  case  because  a  only 

am.. nut-  to  a  few 

t  >,  i-  first  illuminate 1  with    sodium    light  :l111'  the 
place. I  al    6  em.  fl   .111  I  he    hn-  /.,  this    being  the  focus 

of  ih.-    latter:  the    bus   /     i-    then    drawn    out    until 

discernible.  .«,  is  now  brought  within  snob,  a  distance  of  /.. 
that  it-  image  is  clearlj   seen  through  ij;  it  i-  generally 

•  irl     tO     a     width    "''    I    nun.,  an. 1     I     made  wide    enough 

ii..   latter  oompletety  fills  s^  when  the 

-inall  Keppl.-r  tele-,  ope  1-  brolieht  I.,  the  r.-ipli-ile  p.. -it  .m  by 

rotating  ii  round  th.-  axis  ..t  the  oj  Under  containing  th.-  flint- 
glass  prism  p.  Both  the  tube  containing  the  -hi  and  the 
i.l,.  adjusted  bj  screws  so  that  the  image  of  sx 

occupies  th.-  centre  "t    the  field  of   vision,  and  tin-  light 
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passes  axial  through  /),,.  By  rotating  p.2  the  image  of  sl 
may  be  completely  extinguished,  and  if  the  lens  L  be  now 
drawn  out  till  q  appears,  it  is  easy  to  find,  by  rotating  />,, 
that  position  at  which  the  two  halves  of  the  field  are  equally 
bright,  and  a  movement  of  a  few  hundredths  of  a  degree 
from  this  is  sufficient  to  render  one  half  darker  than  the 
other.  The  slit  sl  is  next  illuminated  with  white  light,  and 
after  adjusting  the  slits,  l3  is  drawn  out  until  q  is  in  focus, 
when  it  appears  in  that  colour  corresponding  with  the 
portion  of  the  spectrum  which  falls  upon  s.:.  To  characterise 
the  colour  l3  is  pushed  in,  and  s,  illuminated  with  lithium, 
sodium,  thallium,  strontium,  and  rubidium  light,  and  when 
the  image  of  s2  appears,  the  position  of  the  Keppler  tele- 
scope, as  indicated  by  the  vernier  attached  to  the  edge  of  the 
cylinder,  is  noted  for  each  of  these  lights.  Another  method 
is  to  make  s,  narrow,  and  illuminate  it  with  sunlight  until 
the  Fraunhofer  lines  are  seen  in  s2,  the  positions  of  the 
telescope  for  these  being  then  noted  as  just  described. 
A  sufficient  number  of  fixed  positions  of  the  telescope  is 
thus  obtained  at  which  homogeneous  colours  pass  through 
a';,  and  rotatory  powers  may  then  be  determined  for  these 
with  the  instrument. 

The  spectro-saecharimeter  requires  a  bright  light,  and  the 
author  employs  a  petroleum  lamp  of  36-candle  power 
provided  with  a  condenser  ;  this  concentrates  the  light 
from  the  round  flame  on  a  small  circular  opening  of 
2  cm.  diameter,  which  is  placed  as  near  as  possible  to 
the  slit  sr  of  the  instrument.  The  condenser  is  con- 
structed of  sheet  iron,  having  conical  projections  at  the 
back  and  front,  the  widest  portions  of  the  cone  being 
1 0  cm. ;  the  posterior  cone  is  closed,  and  both  are  lined 
with  German  silver.  The  lower  portion  of  the  coudenser 
has  a  neck  perforated  to  admit  air,  and  the  upper  portion 
has  a  short  chimney. 

Determinations  show  that  the  precision  of  the  instrument 
is  as  great  with  or  without  the  tube  filled  with  liquid,  but 
care  must  be  taken  that  the  two  ends  of  the  tube  are 
parallel,  as  when  the}'  are  not  the  tube  filled  with  liquid 
acts  as  a  prism,  and  shifts  the  spectrum  so  that  the  colour 
passing  through  s.2  is  altered.  The  tubes  are  tested  as 
follows: — s,  is  illuminated  with  sodium  light,  ami  its  image 
rendered  visible  by  pushing  in  Z3 ;  on  now  interposing  the 
tube  filled  with  liquid  and  rotating  /)„  to  the  requisite 
amount,  the  image  of  a,  should  not  have  shifted,  if  the 
ends  of  the  tube  be  parallel. 

Fpr  analytical  purposes  the  author  advises  the  use  of 
green  light,  which  is  very  pleasant  to  the  eyes,  the  iustru- 
ment  being  put  into  adjustment  with  thallium  light  as  above 
described.  The  spectro-saecharimeter  may  also  be  found 
of  service  in  general  investigations  of  rotatory  dispersion 
and  in  all  the  applications  of  optical  rotation  to  quantitative 
analysis. — A.  K.  L. 


The  most  Convenient  Form  of  the  Gas  Volumeter.  G.  Lunge. 
Zeits.  f.  angew.  Chem.  1891,  410—412.  (See  this 
Journal,  1890,  547.) 

This  apparatus  having  been  constructed  in  a  great  variety 
of  forms,  this  is  a  discussion  as  the  most  convenient  one 
for  general  use.  The  author  concludes  that  except  in  the 
case  of  technical  laboratories,  where  only  one  substance 
is  examined  and  where  the  measuring  tube  should  be 
graduated  so  as  to  give  direct  percentages,  it  is  best  to 
have  two  of  these  apparatus,  one  with  a  150  cc.  bulb  tube 
with  a  wet  "  reduction  tube  "  and  the  other  with  a  straight 
50  cc.  measuring  tube  with  a  dry  "  reduction  tube."  It  is 
to  be  noticed  that  dry  gases  can  be  measured  in  a  gas 
volumeter  provided  with  a  "  wet  "  reduction  tube  by  fixing 
the  100  cc.  mark  of  the  latter  as  many  millimetres  lower 
than  the  mercury  in  the  measuring  tube  as  corresponds  to 
the  tension  of  aqueous  vapour  at  the  working  temperature, 
and  vice  versa. — F.  H.  L. 


Colour-Photometry.     Captain  Almey.     Proc.  Chem.  Soc. 
November  19,  1891. 

According  to  the  author,  the  colour  of  a  body,  when  viewed 
in   a   light   of  standard    quality,  is  known   when  («)  its 


luminosity,  (6)  its  hue  and  (c)  its  purity,  or  the  extent  to 
which  it  is  freed  from  admixture  with  white  light,  are  known 
and  expressed  by  numbers. 

The  luminosity  of  a  colour  can  be  given  in  absolute 
number  by  referring  it  to  the  standard  of  while.  Thus,  if 
white  light  fall  on  a  coloured  surface  and  on  a  surface  of 
some  standard  white,  the  luminosity  of  the  former  may  be 
expressed  in  terms  of  that  of  the  light.  The  comparison  is 
easily  accomplished  by  causing  the  light  falling  on  the 
white  surface  to  be  rapidly  alternately  made  brighter  and 
darker  than  that  falling  on  the  coloured  surface.  This  can 
be  done  by  interposing  in  the  beam  falling  ou  the  wh-.te 
surface  rotating  sectors  with  apertures  which  open  and  close 
at  will  during  rotation.  The  point  of  equal  luminosity  can 
be  found  by  this  plan  within  1  per  cent.  The  author  uses  a 
zinc  oxide  surface  as  standard  white.  By  sending  the 
beams  through  a  trough  containing  water  in  which  mucin  is 
suspended  in  minute  particles,  it  can  be  shown  that  the 
relation  only  holds  good  for  the  particular  light  in  which  it 
is  measured.  Hence  the  necessity  for  using  a  standard 
light. 

The  luminosity  of  the  light  transmitted  through  coloured 
translucent  bodies  can  be  also  measured. 

The  standard  light  recommended  is  that  from  the  crater  of 
the  positive  pole  of  the  electric  light  wh^n  high  illumination 
is  required,  or  from  a  petroleum  lamp  when  the  illumination 
need  not  be  so  intense. 

For  measuring  the  luminosity  of  light  coming  through 
translucent  bodies,  a  white  oblong  of  paper  is  placed 
on  a  blackened  card,  a  square  which  occupies  half  this 
oblong  being  pierced  in  the  card,  and  thus  half  can  be 
illuminated  from  the  back  of  the  card,  and  the  other  half  by 
light  from  the  front  by  placing  a  rod  in  the  path  of  the 
beam  to  cast  a  shadow  on  the  first  half.  The  translucent 
substance  is  placed  close  behind  the  aperture  in  the  card, 
and  the  light  illuminating  the  paper,  after  passage  through 
the  translucent  medium,  measured  by  altering  the  illumina- 
tion of  the  other  half  lighted  from  the  front. 

The  luminosity  of  the  pure  spectnim  colours  may  be 
measured  by  what  the  author  calls  the  colour  patch 
apparatus,  which  is  described  in  the  Phil.  Trans.  1886, 
and  in  his  work  on  "  Colour  Measurement  and  Mixture." 
It  essentially  consists  of  a  collimator,  two  prisms,  a  lens, 
and  a  camera  on  the  screen  of  which  a  spectrum  is  brought 
to  a  focus.  This  screen  is  removed  for  experiments,  and  a 
collecting  lens  used  to  recombine  the  spectrum,  and  to  form 
an  image  of  the  last  surface  of  the  second  prism  on  a  screen 
some  4  ft.  off.  A  slide  with  a  split  passed  through  the 
spectrum  causes  the  white  patch  to  become  a  colour  patch 
of  monochromatic  light  due  to  the  particular  ray  traversing 
the  spectrum  slit.  The  white  light  with  which  the  colour  is 
compared  is  obtained  from  the  light  comiug  through  the 
collimator  and  reflected  from  the  first  surface  of  the  first 
prism ;  by  means  of  a  mirror  and  lens,  it  forms  a  patch 
equal  in  size  to,  and  which  can  be  caused  to  overlap,  the 
coloured  patch,  or  to  lie  alongside  of  it.  In  the  first  case, 
a  rod  placed  in  the  path  casts  two  shadows,  one  of  which  is 
illuminated  by  the  colour  and  the  other  by  the  white  light ; 
rotating  sectors  in  the  path  of  the  latter  allow  the  luminosity 
to  be  compared.  The  light  used  is  the  electric  light,  au 
image  of  the  crater  of  the  positive  pole  being  formed  on  the 
slit  of  the  collimator. 

The  luminosity  of  a  colour  is  not  the  same  when  viewed 
from  all  parts  of  the  eye.  The  centre  of  the  eye  is  that  with 
which  observations  are  usually  made  ;  hence  the  luminosity 
should  be  measured  with  that  part  of  the  retina,  and  it  is 
advisable  that  no  more  than  6°  of  angular  measure  from  the 
eye  should  be  compared. 

The  action  of  the  yellow  spot  was  then  alluded  to. 

The  luminosity  of  any  pigment  on  paper  can  be  found  by 
rotating  it  with  two  of  the  three  colours  :  red,  emerald-green 
and  ultramarine. 

These  three  make  a  grey  which  matches  a  grey  formed  of 
black  and  white.  If  the  luminosity  of  the  three  have  been 
accurately  determined,  by  substitutiug  the  pigment  whose 
luminosity  is  required  for  one  of  them,  another  grey  can  be 
formed  to  match  a  grey  consisting  of  black  and  white. 
After  measuring  the  angular  aperture  of  the  sectors,  the 
luminosity  is  determined  by  calculation  ;  the  result  is  found 
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I  .  with  the  m  '  made  by  the  direct  n 

I  proofg   that   the   measure  of 

luminosity  obtained  in  the  manner  described  is  c  im  ct,  and 
in, i  a  ii,  i  (compare  this  Journal,  1890,  U> — 15). 

'/'he  colour  •>/  a  pigment  ■nn  be  referred  I"  the  spectrum 
tring   the    absorption.      In    the 
transparent  bodies,  this  is  best  done  by  using  a  double-image 
prism  :■!  the  end  of  the  collimator  bo  as  to  form  two  Bpectra 
en.     Bj  adjustment,  these  maj  l< 
,,ilv  one  ■■  ■■  that  the  Bame  colour 

will  pa—  through  a  -lit  in  them.     After  emergence  from  the 
-lit.  the  rays  from  the  top  Bpectrum  are  diverted  by  a  rights 
.  and   oaughl    by   another   which   sends  them 
through  ;i  l'ii-  "ti  to  the  screen,  forming  a  patch.     Another 
■    formed    bj   the  rays  from  the 
m.     Bj  placing  the  transparent  body  in  the  path  of 
-.   the   absorption   can  be   measured  by 
ngthe  brightness  of  the  patches  by  the  sectors  and 
noting  the  aperl  u 

asure  the  absorption  of  pigments  an  easy  plan  i-  to 
black  and  white  sectors  together  with  varial 
innl  "f  white,  and  to  cause  the  colour  patch  to  fall 
partly  on  them  and  partly  on  the  pigment.    The  colour  is 
nil  ,1  is   seen  that   the  grej  disc  and  the  pigment 
imounl  of  light. 
By   both  these  plan-   templates  can  !»■  out  out,  which, 
when  rotated  in  the  spectrum,  give  the  exact  colour  of  the 
it  on  the  screen  ;  hence  tlii-  i-  a  redaction  of  the  true 
numbers,  since  the  colour  can  bi 

ote  I k.     It  i-  t<> be  remarked 

that  the  measures  an-  unaffected  bj  any  defect  in  the  evi- 
ct the  observer  or  by  the  kind  of   light  in  which  the;  were 
■■  d. 
The  im  >tiiit  in  varying  proportions  of  red,  green,  and 
tpectrum  mahi  -  while.     This  can  be  shown  by 
placing  three  -lit-  in  standard  positions  in  tm,  and 

altering  their  apertures  till  a  match  be  made  with  a  patch 
of  white  light  alongside. 

\u\  other  colour  can  be  matched  by  the  mixture  of  the 

same  thre lours  (com]  ■■ ■  l '  I. 

iurs  will  make  white,  and  the  Bame  three 
will  make  a  match  with  an  impure  coli  dr,  every  colour 

in  nature  can  ei  idontly  be  matched  bj  mixing  uol re  than 

:  heae  '"lour-  «  nli  a  ci  nam  proportion  of  white  lif:ht ; 

innl  if  these  colours  I"  red  and  green,  or  green  and  violet, 

;..ur   can   be   matched  pectrum   colour  and 

white  there  is  some  intermediate  colour  which 

l,,i,   thi  te  as  the  mixture  "l  these  two  colours. 

He i  Bxcept  put  pie,  can  !"■  referred  to  Borne 

in  colour,  together  with  a  certain  proportion  of  white 
olour  in.i\  be  expressed 

a-  white  light,  from  which   the  < iplemcntar]    colour  is 

eliminated.  Hence  any  colour  whatever  may  be  expressed 
in  /Tin*  of  white  light  and  mn  spectrum  colour,  the 
latter  and  the  former  in  percentage  of 

lumine 

I     \t  coming  through  properly  picked  specimens 
blue,  and  green  glass,  and  overlapping,  may  also  be  made  to 
matt  fi  ii  colour. 

It  the  dominant  wave-lengths  of  thi lour  of  the* 

lie  known,  and  also  the  amount  of  white  liehi  mixed 
with  it,  these  im  .i-ni'-  i  .in  l"'  notetl  in  terms  "i  thi  sc  three 
glasses;  and,  further,  it  is  possible,  by  mixing  the  light 
coming  t lir. >u ^li  the  three  glasses  in  various  proportions,  to 
obtain    a  spectrum  colour  mixed  with  white  light  for  each 

ixture.     II'  i tin-  i-  a  substitute  for  the  spectrum 

it. .-If. 

Any  colour  can  l>*  reproduced  with  three  rotating 
"/   red,  green,  and  blue  when  certain  proportions  of  white 
both,  mi    mixed  with   one   or  other.     If   the 

dominant   wave-lengths  and  the  proporti i    white  li^ht 

mixed  are  known  of  each  such  colour,  the  pigment  whose 
colout  is  to  bo  determined  can  Iks  expressed   in   numlx 
on  colours  il  di 

In  conclusion,  the  author  claims  to  have  il n 

that  ili.  "ir  t"  iiiiinl"  .-  i-  not  onl\  possible 

I  that,  t"  chemist  tpplicution  is 

■  I i  '  apital  importance.     1 1,  II. 


PATENTS. 

.-In  Improvement  in  Mercury  Vacuum  Pumps.     K.  C  C. 
Baly,  Loudon.    Eng.  Pat  20,309,  December  1-,  lsyo.   6d. 

I\  this  invention  two  small  subsidiary  chambers  are 
1  with  each  other  by  the  short  neck  of  a  syphon 
dipping  into  mercury.  The  lower  chamber  i-  similarly 
connected  with  the  vacuum  chamber,  and  the  upper 
chamber  is  in  communication  with  a  mechanical  air  pump. 
By  tliis  improvement  the  use  of  valves  and  taps,  which 
are  difficult  of  construction  and  so  liable  to  leak,  are  avoided. 


The  pump  is  worked  as  follows ;  A  preliminary  exhaustion 
through  V  having  been  obtained  by  mechanical  means  the 
mercury  is  driven  into  the  top  chamber  It.  tin  lowering 
the  mercury  the  reduced  pressure  in  I!  will  not  !"■  sufficient 
to  drive  any  mercury  back  over  the  syphon  K.  Thus  a 
Torricellian  vacuum  will  he  formed  in  the  middle  chamber  A. 

Similarly    a  sec I   vacuum   »ili   be  formed   in  the  large 

chambei  t.  separated  from  that  in  A   by  the  intermediate 

Syphon   I».  and    SOJ    air  which  I-  drawn  into  (I   i-  disoluuged 

by   the  rising  mercury  into  the  Torricellian  vacuum  in  A. 
ihu-    suffering    the    least    possible    compression    in    the 
chamber  G.    The  mercurj    reservoir  is  suitably  com 
to  < '  and  the  vessel  to  be  exhausted  to  tabs  V.     The  tubes 
II,  K,  simply  net  as  an  overflow  from  It.-  -O.  II. 


Improvements  in    Ore-Sampling  Machines. 
Brirlgman,    Blue     Island,    U.S.  A.      Kng. 
is!  i.  1891.     Bd. 

s. .  under  I.,  /"w<  990. 


II     I.,     Roy, 
Pat.    18,198, 
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INORGANIC   CHEMISTRY.— 
QUALITATIVE. 

Detection  of  Nitrates  and  Chlorates.     M.Forbes.     Cheni. 
News,  1891,  64,  105. 

To  detect  nitrates  wnen  mixed  with  chlorates,  the  mixture, 
placed  in  a  test  tube  along  with  dilute  sulphuric  acid  and 
copper  foil,  is  heated  in  a  bath  of  boiling  saturated  salt 
solution  ;  the  chlorate  is  first  decomposed,  attacking  the 
copper  and  evolving  greenish  chlorous  gas,  subsequently 
the  nitrate  is  decomposed,  also  attacking  the  copper,  but 
evolving  red  nitrous  fumes.  In  the  absence  of  chlorates, 
but  in  the  presence  of  bromides  or  iodides,  nitrates  may  be 
detected  by  heating  with  lead  foil  and  strong  hydrochloric 
acid,  the  nitrate  decomposes,  forms  lead  nitrate,  the  presence 
of  which  is  indicated  by  the  precipitation  of  lead  chloride. 

— D.  A.  L. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The  Volumetric  Estimation  of  Carbon  in  Iron  and  Steel, 
and  the  Determination  of  Carbonic  Acid  in  Aqueous 
Solution.  G.  Lunge  and  L.  Marchlewski.  Zeits.  f. 
angew.  Chem.  1891,  412—414. 

The  apparatus  devised  by  the  authors  and  described  in 
this  Journal,  1891,  658,  is  employed  for  this  purpose,  by 
the  substitution  for  the  decomposition  flask  A  (p.  658) 
of  a  flask  holding  200  cc,  into  the  side  of  which  a  funnel 
provided  with  a  stop-cock  and  holding  about  the  same 
amount  is  fused,  the  tube  from  which  reaches  to  the  bottom 
of  the  flask  and  is  drawn  out  to  a  fine  point ;  to  the  neck 
of  the  flask,  the  iuuer  tube  of  an  inverted  condenser  is 
ground,  the  other  end  of  which  is  connected  by  another 
ground  joint  with  the  tube  d  (Joe.  cit.").  Into  the  flask  is 
weighed  out  from  0'5  to  5  grins,  of  the  iron  or  steel  and 
10  times  the  amouut  (in  cc.)  of  a  saturated  solution  of 
copper  sulphate  added  ;  at  the  end  of  the  action  the  flask 
is  connected  up  with  the  cooler  and  the  gas  volumeter,  and 
the  whole  exhausted  in  the  manner  previously  described. 
5  to  50  cc.  of  a  solution  of  chromic  acid  (1:1)  is  added 
through  the  funnel,  and  then  130  cc.  of  sulphuric  acid, 
sp.  gr.  1*65,  saturated  with  chromic  acid,  or  in  the  case 
of  samples  containing  small  amounts  of  carbon  only, 
70 — 75  cc.  of  an  acid  of  sp.  gr.  1  •  7 1 .  The  funnel  is  rinsed 
out  with  5 — 30  cc.  of  weak  acid  (sp.  gr.  1*10),  and  the 
cock  between  it  and  the  flask  closed.  The  cock  on  the 
volumeter  is  then  opened  and  the  flask  warmed  slightly. 
When  all  the  carbon  is  oxidised,  1  or  2  cc.  of  hydrogen 
peroxide  are  added  through  the  funnel  to  drive  out  the 
last  traces  of  carbonic  anhydride,  and  finally  the  flask  and 
tubes  are  filled  up  with  warm  water.  The  total  amount 
of  gas  in  the  measuring  tube  is  noted,  the  carbonic  acid 
absorbed  in  the  Orsat's  tube  and  the  residue  measured  as 
before  described.  Should  it  be  feared  that  there  will  not 
be  sufficient  gas  left  to  reach  below  the  bulb,  some  air  free 
from  CO,  should  be  introduced  into  the  tube  B  before  the 
absorption  takes  place.  Results  given  in  the  original  paper 
show  very  close  agreement  with  others  obtained  by  the 
gravimetric  method. 

For  the  estimation  of  carbonic  acid  dissolved  in  water 
the  sample  is  introduced  into  the  flask  with  a  small  quantity 
of  pure  aluminium  or  iron  wire,  and  after  exhaustion  the 
acid  run  in  through  the  funnel ;  this  method  giving  the 
total  amount  of  carbonic  anhydride  present.  As  previously 
explained  the  apparatus  once  set  acts  as  its  own  barometer, 
and  hence  1  cc.  of  gas  corresponds  to  0-000536  grm.  of 
carbon,  no  correction  for  temperature  or  pressure  being 
necessary.— F.  H.  L. 


chlorine  and  weigh  again.  As  chlorine  is  unpleasant  and  its 
use  at  times  difficult,  the  author  has  examined  the  question 
of  the  possibility  of  substituting  hydrochloric  acid  gas 
therefor.  He  finds  that  silver  bromide  is  completely  trans- 
formed into  chloride  by  hydrochloric  acid  gas,  but  that  for 
quantities  of  from  0-1  grm.  to  0'4  grm.  of  silver  bromide  it 
is  necessary  to  pass  the  gas  for  an  hour.  The  iodide  is  not 
completely  transformed  by  hydrochloric  acid  gas.  Now, 
considering  that  the  whole  operation  for  conversion  of 
bromide  into  chloride  by  chlorine  lasts  only  five  minutes, 
.ind  that  for  the  conversion  of  iodide  into  chloride  only  ten 
minutes,  it  is  evident  that  substitution  of  hydrochloric  acid 
gas  is  not  to  be  thought  of  here  as  a  substitute  for  chlorine. 

— T.  L.  B. 


Estimation  of  Broniine  and  Iodine  in  Presence  of  Chlorine. 
E.  Nihoul.     Zeits.  f.  angew.  Chem.  1891,  441. 

The  usual  proceeding  is  to  precipitate  as  chloride,  bromide 
and  iodide  of  silver  and  weigh  as  such,  and  then  subse- 
quently to  convert  the  whole  into   chloride  by  the  aid  of 


Valuation  of  Aluminium  and  its  Alloys,  F.  Regelsberger. 
Zeits.  f.  angew  Chem.  1891,  442—446  and  473—478. 
(See  also  this  Journal,  1891,  387.) 

The  author  gives  the  following  as  his  complete  method  of 
determining  the  silicon  : — 4  grms.  of  clippings  are  weighed 
into  a  deep  porcelain  dish,  covered  with  a  clock  glass ;  80  cc. 
of  aqua  regia  (30  cc.  of  nitric  acid  of  sp.  gr.  1  35  to  70  cc. 
of  hydrochloric  acid  of  sp.  gr.  1- 16)  a-e  gradually  added 
with  care  and  the  whole  is  warmed.  Then  with  continued 
boiling  about  30  cc.  of  strong  sulphuric  acid  are  added. 
Winn  aeid  vapours  cease  to  be  evolved,  150 — 200  cc.  of 
water  are  carefully  added,  the  clock-glass  still  being  kept  on, 
and  finally  the  precipitate  is  filtered  and  well  washed.  The 
precipitate  is  ignited  in  a  platinum  crucible  direct  and 
weighed.  Evaporation  with  pure  hydrofluoric  acid  is  now 
performed,  loss  being  taken  as  Si02.  If  now  the  residue  is 
not  of  a  pure  red,  it  is  warmed  with  a  mixture  of  hydro- 
fluoric acid  and  a  little  concentrated  nitric  acid,  and  then 
once  more  ignited  and  weighed ;  the  difference  between  the 
weight  now  and  the  previous  weighing  is  due  to  silicon. 
The  introduction  of  sulphuric  acid  in  the  foregoing  operation 
is  necessary  in  order  to  get  a  precipitate  which  is  sufficiently 
well  matted  to  filter  well. 

Valuation  of  Ferro-Aluminium. 

(a.)  Estimation  of  the  Aluminium. —  5  grms.  of  the 
material  are  dissolved  in  dilute  sulphuric  acid  in  a  porcelain 
dish  covered  with  clock-glass  and  heated  on  asbestos  until 
acid  vapours  are  evolved ;  water  is  then  added.  Should  it 
be  desired  to  determine  the  silicon,  the  solution  is  made  up 
to  300  cc.  and  filtered  into  a  dry  flask  ;  100  cc.  of  this  are 
reduced  with  bisulphite  or  with  iron  wire  and  nearly 
neutralised  with  sodium  carbonate  solution  and  then  poured 
into  a  boiling  mixture  of  50  cc.  of  pure  caustic  potash 
solution  (  =  10  grms.  of  caustic  potash)  and  40  cc.  of  pure 
cyauide  of  potassium  (  =  8  grms.  of  potassium  cyanide). 
If  iron  has  been  used  for  reduction  more  cyanide  is  required. 
Here  it  is  to  be  noted  that  a  small  quantity  of  iron  and 
manganese  (if  present)  are  precipitated.  The  solution  is 
made  up  to  500  cc.  and  filtered.  To  300  cc.  (equivalent  to 
1  grm.  of  the  original  material)  a  concentrated  solution  of 
ammonium  nitrate  is  carefully  added,  after  which  the  whole 
is  boiled  for  about  half  an  hour  until  the  alkalinity  has 
almost  disappeared.  A  drop  of  ammonium  hydrate  is  now 
added  and  the  precipitate  is  filtered  off  and  washed  until  the 
washings  show  no  further  blue  with  ferric  chloride.  The 
precipitate  is  ignited  in  a  platinum  crucible  and  weighed  as 
AL>03.  Should  the  precipitate  be  slightly  greenish  then  iron 
is  present,  due  to  decomposition  of  the  potassium  ferro- 
cyauide  by  continued  boiling  of  the  ammoniacal  solution. 
In  this  case  the  finely-powdered  aluminium  oxide  is  again 
ignited  and  then  treated  in  a  covered  beaker  with  concen- 
trated hydrochloric  acid  and  titrated,  without  filtering,  with 
stannous  chloride.  In  the  brown  precipitate  obtained  above 
on  boiling  with  caustic  potash  and  potassium  cyanide,  the 
manganese  may  be  determined  by  igniting  and  weighing  and 
then  titrating  the  iron  (the  amount  of  manganese  thus  being 
got  by  difference). 

(6.)  For  the  Estimation  of  the  Iron. — In  ferro-aluminium 
the  sulphuric  acid  solution  may  be  reduced  with  zinc  and 
titrated  with  permanganate  (or  the  solution  used  for  the 
aluminium  determination  may  also  be  taken. 
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/        tUion  of  Manganese. — This  may  be  performed 
;„  a  ording  to  the  method  ol  \  oil 

orofHampe,oi  it  maybe  estimated  as  already  indicated 
ondi  t  (a). 

i,l  )  Estimation  of  Silicon.— The  first  residue  oh 
under  (a  i  consists  of  a  mixture  of  silicon,  silica,  and  ferric 
oxide.    This  may  be  purified  wliil-t   still  moist  by  boiling 
with  caustic  potash. 

(.   |   Estimation  oj  Carbon.  -This   i-  i  "    by 

oxidising  .'j  to  10  the   material  with  chromic  and 

Bulphnric  acids  and  weighing  the  carbon  dioxide  formed. 

if.)  Estimation   of   Sulphur,— In  the  usual  way  after 
solution  in  aqua  > 

Estimation  of  Phosphorus,    Titanium,  Jr.— These 

n  tl ase  of  pig  iron. 

tximati    Valuation  by  aid  of  Specific  Gravity.— 
When   the   same   mat. rial-   are   used  ana  -  the 

litmus  of  ili"  manufacture  remain  the  same,  the  spi 

i   ili,    masse*  of  ferro-aluminium  made   bears   a 
definite  relation  to  the  quantity  of  aluminium 
tl„  , .  itj  is  inversely  proportional  to  the  ami 

,,,  ,i.      \-  the  raw   products  vary  but 
slightly  in  the   name  class  of  goods,  differences  of  physical 

onlj  I"-  taken   in( usideration,  and  these 

i  vident   in  the  external   appearai of   the 

[acts,   such,   for   instance,  as   separation   of  graphite. 
According  to  the  process  of  mane  Eerro-uluminium 

the  parates  from  the  mass  and  may  be  mechani- 

cally removed,  or  il  remains  evenlj  distributed  in  the  mass  •. 
in  the  former  case,  a  product  is  obtained  free  From  graphite, 
and  in  thi    latter  a  proi 
to  hues  -li  in  fracture  instead  of  white.      The  produi 

raphite  has,  for  the  same  amount  of  aluminium,  a  higher 
rarity   than   the   other.      In   the  compilation   of 
empirical   tables   of  the   specific   gravity   and   amount    of 
aluminium,  these  points  must  be  carefully  noted. 

Estimation  of  Small  Quantities  of  Aluminium  in  Iron 
and   Steel  the  author  considei  mosl   easily   and 

most  quickly  performed  bj  the  potassium  cyanide  method, 
The  large  quantities  ol  reagents  required,  hi  trover,  are  apt 
t itain    sufficient  alumina    to    introduce    considerable 

■  i  r..i  - . 

A 1 1  ,,\  -  in    \i  i  mi  mi  m   am  Co 

maybeclassed  underthreeh  'aluminium 

bronzes,"  consisting  for  the  mosl  pari  ol  onlj  aluminium 

pperg  ('■ )  -  alum i n iu in  brass,"  containing  a  third  consider- 
iil.i,  abiuations  in  company 

witl pper.      il,,   d  !  aluminium  bronzes  contain 

from  .',  to   12  per  cent,  of  aluminium,  not  more;  it   n 
Hi:, n  LS  per  cent  be  present,  tho  alloj  becomes  brittle  and 
unworkable.     Silicon    is    often    purposely    added,   a-   it 
i  gtb  ;  maximum  is  'J'.',  per  cent. 

\    pK.,i   idea   at   to  the   charactei   ol    the   alloj   maj    be 
obtained  from  its   outward   appi  ad   physical  pro- 

perties \n  alloy  containing  less  than  it  per  cent,  of 
aluminium  lia-  almost  tl lour  of  copper;  with  from  3  to 

i  ],,  r  cent,  it  lia~  the  colour  of  a  reddish 

with  .',   per  cent,   the  colour    it    gold    yellow,  and   with 

in,  ■  the    all," 

yellower,  whilst   «itli   k>  |  aluminium  the  colour 

i-  white  with  i  I  i  acture  gives  also 

oharactei  itions.      Aluminium   brass  contains  np 

■i.  ,,f  aluminium.  Even  0-25  pel  cent,  of 
alominhim  has  a  very  considerable  influence  on  brass,  raising 
the   tensile  strength.     An  alloy  with   10  per  cent,  ol 

,!.  of  aluminium  has  a  high  tensil 
whilst   with    in    p,  i  and    '■<■  pei   ci  at.   "i 

aluminium  the  alloy  is  brittle,  but   a  great  impn 

ii  noticed  if  r I , « ■  tine  i  33  oi   8  I  per  i 

l  ,,i    rapid   valuation   of   these   alloj  fie   gravity 

determination    mini"   in  n    with    a    qualitative 

i  hi  nam  ii  i  may  be  made  to  tell  whetbei  aluminium  i 
or   aluminium   brass   is   present,  and,  if  the  former,  what 
inn, 'iint  ot  aluminium  and  silicon  it    ma]   Ix   expected  to 

I  ,.i.      I  Ii,  te  i ■ . .liit—  are  illustrated  in  the  original  article 
l.\  d  diagram. 


The  author  makes  the  following  observations  regarding 

tative    estimations: — silicon   (o.)    :< — ■>    irrms.    of 

material  are  dissolved  iii  aqua  regia,  the  solution  is  taken 

to  dryness,  and  the  residue  i-  taken  up  with  hydrochloric 

ir  evaporated  with  sulphuric  acid,     Should  the  residue 

it  perfectly  whiie.it  is  fused  with  a  mixture  of  sodium 
and  potassium  carbonates.  ('<■)  Should  tin  or  lead  be 
present,  nitric  acid  alone  is  used  instead  of  aqua  regia^ 
evaporation  being  subsequently  performed  with  sulphuric 
acid.     The  precipitati  in  tins  way  contains  the 

silicon,  the  tin,  and  the  lead,  It  is  fused  with  sodium  ami 
potassium  carbonates,  and  then  evaporated  with  nitric  acid. 
SiOj  and  SnOj  form  the  new  precipitate.  The  silica  may 
subsequently  be  determined  by  evaporation  with  hydro- 
ainl  sulphuric  acids. 
Iron  and  Aluminium. —  (a.)  Zinc  absent.  From  the 
original  solution  in  aqua  regia  the  copper  is  precipitated  by 

sulphuretted  hydrojj sodium  thiosulpbate,  and  then  the 

iron  and  aluminium  are  separated  in  the  nitrate  by  pouring 
the  same  into  boiling  caustic  potash  (after  removal  of 
sulphuretted  hydrogen,  &c.).  The  cyanide  method  may 
also   be   used,   but   in   this   ease  the  alumina    precipitate 

•ally  contains  a  little  copper.  This  may  be  removed, 
however,  by  boiling  with  dilute  nitric  acid,  neutralising  with 
annul, ma,  and  filtering  the  pure  hydrate  precipitated.  The 
iron  determination  here  must  be  made  in  a  special  portion 
of  the  solution  by  precipitating  with  ammonium  hydrate, 
dissolving  the  precipitate  in  dilute  acid,  and  titrating  with 
stannous  chloride,  or  after  reduction  with  zinc  titration  may 
be  performed  with  permanganate.  (6.)  Zinc  present.  The 
iron   and   aluminium   are   first    precipitated    together    by 

an  acetate  or  ammonium  hydrate,  and  then  separated 
. ,•  in  | ,/ ). 

Copper.  —  Best    done    by    electrolysis.      It — a    gra 

material  are  dissolved  in  nitric  acid,  a  little  sulphuric  acid 

is    added,    and  the    whole    is    evaporated    to    a   syrup.       \n 

aliquot  portion  i  about  a  grin.), diluted,  is  then  electrolysed. 
Before  electrolysing  it  is  well  to  neutralise  with  ammonia 
and  add  10  cc.  of  dilute  nun,,  acid  for  200  cc.  of  liquid. 
By  taking  this  precaution  complete  precipitation  is  effected. 

Zinc.  —  Mosl    conveniently    estimated    electrolytically. 
Precipitation  as  phosphate  is  quick  (Losekann  and  Meyer, 
Chem.Zeit.  1886,729  and    1605;  also   1891,  Bl).     Deter- 
in  with  potassium   ferrocyanide  is  also  viry   ipiick, 
and  1-  sufficiently  exact 

tanese  occasionally  finds  its  way  into  bronzes.  It  is 
obtained  in  company  with  the  iron  in  separation  of  iron  and 
alumina  by  caustic  potash. — T.  L.  li. 


V,  Method  for  the  Quantitative  Separation  of  Iron, 
Aluminium,  and  Chromium.  C.  nlarchal  and  .1.  Vvierniok. 
/..its.  f.  angew.  Chem.  1891,  511 
Tin  authors  propose  this  method  as  being  greatly  superior 
in  d.lieaey  and  feasibility  to  those  hitherto  in  use,  which  is 
based  on  the  employment  as  reagent  of  freshbj  precipitated 
manganese  peroxide,  prepared  bj  the  double  decomposition 
of  equivalent  quantities  of  manganese  sulphate  and  potas- 
simn  permanganate. 

The  oxidi  -  are  best  dissolved  in  sulphuric  acid,  and  the 
excess  of  acid  is  neutralised  by  adding  sodium  carbonate 
until  a   slight  permanent    |  is  formed,   which   is 

re-dissolved  by  additii f  a  drop  of  acid.    Thohydmted 

manganese   is   then   added,   and   the    whole  is   boiled   for 
in  minutes.     After  allowing  the  precipitate   to  Bubsid 

drop  of  the  clear  solution  is  tested  with  I,  i  ioe\  anide.  and  if 

it  be  from  iron,  enough  manganese  peroxide  baa 

been  used;  otherwise  i must  be  added  and  the  boiling 

and   testing  repeated      Thi  i ipitate  now  contains  all  the 

iron,  and  the  solution  all   il,"  alumina  and  chromium,  from 
which  the  alumina  is  precipitated  l>y  heating  with  ammonia. 

I  li,  eh acid  in  tins  filtrate  is  reduced  to  chromic  oxide 

and  then  precipitated  with  ammonia. 

The  precipitates  containing  the  ferric  oxide  and  alumina 
are  separated  from  accompanying  manganese  oxides  by 
solution  m  bydn  d  and  precipitation  with  sodium 

ae,  late  iii  1 1"  waj  , 
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The  following  results  show  the  accuracy  of   the    sepa- 
ration : — 


Employed. 


Found. 


Fes03 
Al,Oj 
0r2O3 
Fea03 
AliOj 
Cr2Os 
Fe»Os 
Ala03 
Cr203 


Grms. 
0'042 

0-099 

o-ioo 

0-180 

0-05S2 

0-I7U 

0-072 

0-29 

0-070 


firms, 
0-016 

0-005 

0-101 

0-1S2 

0-05S4 

0-1708 

0-072 

0-293 

0-0708 


—W.  M. 


Antimony  Pentasulphide.     T.   W'ilm.     Zcits.   Anal.  Chem. 

1891,  30,  428—446. 
It  is  a  well-known  fact  that  different  samples  of  the  "  golden 
sulphide  of  antimony  "  used  in  vulcanising  rubber  often 
produce  widely  different  results,  some  being  indeed  useless 
for  this  purpose,  owing  to  the  dark  colour  of  the  product. 
These  differences  have  usually  been  explained  by  considering 
that  some  varieties  of  the  commercial  sulphide  consist 
almost  entirely  of  the  compound  Sb;Ss,  while  others,  the 
inferior  ones,  are  varying  mixtures  of  trisulphide,  penta- 
sulphide, and  free  sulphur  in  such  proportions  as  to  yield 
on  analysis  figures  corresponding  to  the  true  pentasulphide. 
For  this  reason  the  usual  process  employed  in  examining 
the  commercial  substance  has  been  to  estimate  the  amount 
of  sulphur  soluble  in  carbon  bisulphide.  The  author's 
experiments,  however,  show  that  this  process  is  absolutely 
unreliable,  seeing  that  samples  of  pure  pentasulphide  pre- 
pared by  different  methods  yield  on  extraction  different 
amounts  of  sulphur  to  the  solvent. 

Two  samples  of  the  golden  sulphide,  («)  and  (b),  were 
examined;  (ft)  behaved  towards  carbon  bisulphide  exactly  as 
a  pentasulphide  prepared  from  pure  crystallised  Schlippe's 
salt  (Xa;iSl]Sj  +  9  H.:0),  yet  was  useless  for  vulcanisation. 
(a)  contained  more  free  sulphur,  and  might  be  considered  a 
mixture  of  trisulphide  and  sulphur,  and  yielded  vulcanised 
products  of  very  superior  quality.  On  treatment  with  water, 
(o)  was  found  to  be  much  more  readily  miscible  than  (6), 
and  examined  under  the  microscope  appeared  to  contain 
some  semi-transparent  crusts  resembling  sulphur,  while  (6) 
was  perfectly  homogeneous.  The  aqueous  solutions,  which 
in  both  cases  were  neutral  to  test  papers,  after  acidifying 
with  nitric  acid,  gave  with  barium  chloride,  (a)  a  faint 
cloudiness,  and  (ft)  a  yellow  colouration,  and  afterwards  a 
brownish-black  floeculent  precipitate ;  with  silver  nitrate, 
(a)  a  strongly-marked  cloudiness,  and  (A)  no  reaction. 
Extracted  with  tartaric  acid  solution,  (a)  gave  on  treatment 
with  sulphuretted  hydrogen  an  immediate  yellow  colour,  and 
on  heating  a  considerable  precipitate  of  sulphide,  (6)  contain- 
ing only  traces  of  dissolved  antimony.  On  shaking  for  some 
time  with  concentrated  ammonia  at  ordinary  temperatures, 
both  yielded  a  yellow  liquid  with  much  free  sulphur  and  a 
whitish  insoluble  residue,  but  while  this,  in  the  case  of  (a), 
contained,  even  after  14  days,  much  undecomposed  red 
antimony  sulphide,  no  trace  of  any  red  substance  was  found 
in  the  residue  from  (A)  after  two  days.  Heated  in  air  both 
samples  behaved  alike,  the  first  appearance  of  decomposition 
being  at  about  180°,  no  darkening  in  colour  occurring  at 
110°,  as  stated  by  Classen  (Ber.  16,  1071). 

For  the  quantitative  estimation  of  the  total  amount  of 
sulphur  present,  the  best  method  is  that  of  C'arius,  which 
consists  in  heating  the  substance  with  fuming  nitric  acid 
under  pressure.  From  0-2 — 0-4  grm.  of  the  pentasulphide 
is  weighed  out  into  the  tube  to  be  sealed  up,  and  about  1  cc. 
of  fuming  nitric  acid  introduced  into  a  smaller  tube  made  of 
very  thin  glass   and   drawn   out  at   one   end  to  a  very  fine   | 


opening.  This  latter  is  then  dropped  into  the  larger  tube, 
which  is  sealed  up  and  the  acid  set  free  by  breaking  the 
inner  tube  by  a  blow.  After  the -action  is  over,  the  tube  is 
heated  to  about  130°  for  two  or  three  hours ;  the  end  is 
then  broken  off  and  a  small  quantity  of  water  introduced 
with  care,  a  considerable  amount  of  gas  being  set  free.  It 
is  next  tilled  up  with  strong  hydrochloric  acid  and  heated 
on  the  water-bath  till  the  white  residue  is  dissolved.  The 
tube  is  washed  out  into  a  porcelain  basin,  evaporated  down, 
to  remove  the  nitric  acid,  a  little  more  hydrochloric  acid 
added,  and  then  tartaric  acid  solution.  If  successful  a 
perfectly  clear  liquid  should  result  which  is  not  rendered 
turbid  by  the  addition  of  water.  This  being  the  case,  the 
sulphuric  acid  is  precipitated  with  barium  chlonde  in'  the 
ordinary  way. 

If  sufficient  material  be  at  hand,  the  extraction  of  the 
free  sulphur  may  take  place  in  a  Soxhlet's  apparatus,  about 
5  grms.  being  treated  for  two  or  three  hours;  otherwise  0-5 
to  1-0  grm.  of  the  substance  should  be  treated  in  a  small 
Erlenmeyer's  flask  two  or  three  times  with   10 — 15  cc.  of 
carbon  bisulphide,  the  flask  being  tightly  corked  and  heated 
on  the  water-bath  with  constant  shaking,  the  liquid   being 
filtered  through  a  tared  paper  dried  at  1103.   The  flask  must 
Snail;  be  rinsed  out  with  alcohol,  the  finer  particles  sticking 
tightly  to  the  walls,  for  which  reason   it   is  impossible  to 
conduct  the  operation  by  boiling  with  an  inverted  condenser, 
owing  to  the  bumping  of  the  liquid.     After  the  residue  is 
washed  with  alcohol,  it  is  dried  at  100° — 110"  and  wei»hed. 
To  prepare  pure  antimony   pentasulphide,  some  freshly- 
crystallised   Schlippe's   salt   was   dissolved    in   water,  and 
poured  in  a  thin  stream  into  so  much  dilute  sulphuric  acid 
that  the  mixture  had  a  faintly  acid  reaction.     To  avoid  as 
much  as  possible  the  presence  of   free  sulphur  from  the 
decomposition  of  the  sulphuretted  hydrogen,  the  latter  was 
removed  from  the  liquid  as  fast  as  it  was  formed  by  passing 
through  it  a  current  of  pure  carbonic  acid  gas  :  this  precau- 
tion,   however,   was    afterwards   found   to    be  unnecessary 
when  acid  liquids  were  employed.     The  voluminous  preci- 
pitate settled  well,  and  was  washed  by  decautation  ;  towards 
the  end  of  the  process  a  colloidal  modification  was  formed, 
and  could  only  be  removed  from  the  -wash-waters   by  the 
addition    of   a   small  quantity  of   hydrochloric  acid.     The 
substance   was  finally  brought  on   to  a  filter-pump,  washed 
with  alcohol,  and  dried  over  sulphuric  acid.     This  product 
in  common  with  all  the  others   prepared  by  the  action  of 
acids  on  alkaline  liquids  was  found  to  shrink  very  much  in 
drying,  yielding  a  dark  brown  brittle  substance  resembling 
ferric    hydrate.     Samples     of     pentasulphides     were    also 
prepared  in  different  ways  from   the  substance  known  as 
Kalinin  stibicum,  by  the  addition  to    the  filtered  aqueous 
solution  of  sulphuretted  hydrogen  either  alone  or  in  the 
presence  of  tartaric  and  hydrochloric  acids,  a  second  preci- 
pitate (see  table)  being  obtainable  from  the  first  decanted 
liquor    by   the   addition   of    more   sulphuretted    hydrogen 
while  warm.     From  the  commercial  liq.  stibii  chlorati,  by 
saturation  with  chlorine,  addition  of  tartaric  acid,  followed 
by  sulphuretted  hydrogen,  another  variety   was    obtained, 
and    lastly    the  commercial   antimony   pentachloride  (stib. 
peichlorat.)  was  employed.     The  characteristics    of  these 
different    substances     are    shown   in   the    Table  (I.),   on 
following  page. 

It  is  probable  that  a  partial  explanation  of  the  irregu- 
larities noticeable  in  the  last  column  may  be  found  in  the 
not  generally  known  volatility  of  antimony  pentasulphide 
at  temperatures  only  slightly  above  100°.  On  heating  in 
an  air-bath  to  about  110°,  not  only  does  this  substance 
volatilise  as  such,  as  may  be  seen  by  placing  a  watch-glass 
over  one  of  the  openings  of  the  bath,  and  examining  the 
sublimate  under  the  microscope,  but  at  the  sa^ne  time,  a 
partial  oxidation  takes  place,  the  bath  becoming  filled  with 
a  dense  white  fume,  consisting  of  an  oxide.  The  sample 
referred  to  in  Table  I.  as  "  first  precipitate  "  lost  >n  28—30 
hours  at  temperatures  varying  from  100°  to  120\  8'4per 
cent,  of  its  weight;  that  from  Schlippe's  salt  lost  4-6  per 
cent,  in  9 — 10  hours  at  100° — 110°,  and  the  commercial 
sample  (A),  1*7  per  cent,  in  four  hours  at  105° — 110°. 
After  exposure  to  heat  in  this  manner,  free  oxide  was 
found  on  extraction  with  tartaric  acid,  whereas  previously, 
the  sample  prepared   from  Schlippe's  salt  contained  nothing 
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soluble.     Antimony  trisulphide  heated  under  similar  con- 
dition- to  120   Buffered  no  loss  of  "eight. 
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Electrolytic   Determination    of  Metals    at  AmalgaM 
Vortmann.     Hit.  1891,  24,  8749—2765. 

I.v  the  electrolytic  estimation  of  metals  it  is  necessary  that 
the  metal  form  a  well-adhering  film  on  the  platinum  ilish, 
which  i-  n — •  -■  1  ;i-  electrode. 

This  film  iiui-t  In-  sufficiently  adherent  to  admit  of  its 
being  washed.     Some  of   the  metals  determinable  by  this 
method  adhere  well  only  when  present  in  small  quantities  j 
such  mc-tnl-  are  antimony,   bismuth,  cadmium,   lead  and 
manganese.     For  the  purpose  of  improving  thechai 
of  the  film  it  was  proposed  b]  Luckow  (Chem.  Zeil 
838;    see  also  SSeits.  f .  Anal.  Chcm.   1880,    15)   to  add   a 
quantity  of  mercury  so  thai  an  amalgam  might  1"-  di  | 
Wolcott  Gibbs  (Chem.  News,  42, 291  ed  merenrj  as 

negative  electrode,  dispensing  with  a  platinum  dish,  and 
using  a  f:l;iss  beaker.  It  is  known  that  mercury  may  be 
deposited  satisfactorily  from  acid  solutions,  from  solutions 
in  cyanidcof  potassium,  and  from  ammoniacal  solutions  of 
the  sodium  pyrophosphate  double  salt;  the  author  show- 
also  that  it  may  be  perfectly  well  deposited  from  the 
ammonium  oxalate  double  salt,  and  from  solutions  of  its 
salts  in  potassium  iodide,  in  sodium  sulphide,  and  in  ammonia 
of  tartaric  acid. 

Determination  nj  Zinc. — Luckow  recommended  thai  the 
depositing  of  zinc  as  amalgam  should  b>-  performed  in  a 
solution  slightly  acidified  with  sulphuric  acid.  The  correct- 
ness of  this  method  the  author  confirms, bnt  l»-  furthermore 
points  out  that  a  lar;.',-  excess  of  free  acid  is  capable  ol 
preventing  deposition  altogether.  In  ammonium  oxalate 
solution,  and  in  ammoniacal  solution  in  presence  of  tartaric 
acid  the  amalgam  deposits  well  \  in  the  former  case  nol 
more  than  :i  parts  of  mercury  must  l«-  present  to  1  pan  of 
herwise  the  deposit  is  not  fixed :  in  the  case  of  the 
ammoniacal  solution  at  least  three  times  as  much  mercury 
as  zinc  Bhould  be  present— excess  of  mercury  nol  being 
detrimental.  I  rifortunatelj  the  platinum  dish  i-  apt  to  be 
lii\  attacked  in!  ic  deposition, 

and  it  seems  bettei  d,  hitherto  used,  in 

which  the  platinum  <lisli  is  prei  iouslj  coated  with  copper  or 
silver. 

Determination  of  Cadmium. — The  ammonium  oxalate 
method  is  only  adapted  to  the  determination  of  Bmall 
quantities  of  cadmium,  a~  the  cadmium  ammonium  oxalate 
i~  less  Boluble  in  water  than  the  corresponding  line  salt. 
I,,,  caset  when  the  cadmium  to  be  deposited  exceeds 
ii  ::  grin.,  the  following  method  is  recommended: — The 
solution  of  the  cadmium  and  mercury  salts  i»  mixed  with 
about  3  grms.  of  tartaric  acid,  and  then  ammonia  is  added 
until  the  solution  smells  strongly  of  the  same;  the  whole  is 
diluted  with  water  and  deposition  carried  out. 

Determination  of  Lead.     In   acid  solutions  this  ma]  In- 
ns: —The  lead  salt  and  mercuric  chloride 
are  dissolved  in  water,  8  to  5  grms.  of  sodium  acetate  arc 
sddi  d,   and  t    few  cc.  o  tl  ion  ol    potassium 

nitrite;  the  precipitate   formed  i-  tli~-t>l\ .<l  in  aoetii 

and  deposition  i iceded  with.     The  great  difficulty  in  lead 

estimations  is  the  liability  to  formation  of  peroxide  of  lead 
on  the  positive  poll  ■.  presence  of  nitrous  acid,  as  provided 
in  the  fo  lethod,  is  instrumental  in  preventing  this. 

Deposition  of  the  lead  amalgam  ma]  also  be  performed  from 
a  dilute  nitric  a,-i,l  solution,  to  which  potassium  nitrite  is 
continually  being  added  Blowl]  ;  the  acetic  acid  method  is, 
however,  much  more  convenient  Lead  ma]  also  be  deter- 
mined in  alkaline  solution  obtained  by  dissolving  the  lead 
salt  and  mercuric  chloride  in  water,  adding  tartaric  acid,  and 
then  caustic  soda  in  excess;  the  brown  preoi- 
is  easil]  dissolved  in  potassium  iodide,  miring  deposition 
do  peroxidi  separates  (as  is  the  case  if  an  ammoniacal 
solution  be  used).  A<  the  amalgam  obtained  i-  easily 
oxidisable  in  moist  condition,  the  results  given  are  high 
and  consequent!]  tin-  method  i-  made  to  Berve  rathi 
separation  of  lead  from  other  metals,  such  as  tin  and  arsenic, 
than  a*  a  means  of  direct  estimation. 

Determination  <;/'  Bismuth. — This  is  besl  performed  in 
.1,  i,i  solution,  sinri-  bismuth  oxalate  i-  insufficiently  Boluble 
in  ammonium  oxalate  solution.  Excess  t,r  acid  must  be 
present  during  deposition  bo  as  to  prevent  precipitation  of 
basic  salts,  and  yel  too  large  an  excess  is  not  desirable ; 
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hence  the  author,  instead  of  a  large  excess  of  hydrochloric 
acid,  uses  potassium  iodide,  since  bismuth  iodide  dissolves 
in  excess  of  potassium  iodide  and  no  basic  salt  separates  on 
dilution. 

Determination  of  Antimony.  —  This  estimation  has 
hitherto  been  difficult  to  perforin  by  electrolytic  method, 
ami  its  estimation  at  all  has  been  limited  to  small  quantities  ; 
the  amalgam  method  of  deposition,  however,  renders 
electrolytic  estimation  of  antimony  comparatively  easy. 
For  every  part  of  antimony  there  must  be  in  solution  about 
two  parts  of  mercury,  though  a  larger  quantity  of  mercury 
is  not  detrimental.  The  antimony  amalgam  deposited  is 
steel-grey  in  appearance,  and  is  unaffected  by  standing  in 
the  air.  The  estimation  is  not  limited  to  small  quantities. 
An  ammoniacal  solution  of  antimony  (containing  tartaric 
acid)  gives  no  deposit  whatever  of  amalgam ;  mercury 
alone  is  obtained,  so  that  here  a  method  of  separating 
antimony  from  lead,  bismuth,  and  other  metals  presents 
itself. 

Deposition  of  Arsenic  as  Amalgam. —  In  the  electrolysis 
of  arsenic  solutions  it  was  found  that  arseniuretted hydrogen 
was  given  off;  addition  of  potassium  iodide,  however,  was 
instrumental  in  bringing  about  decomposition  of  such 
arseniuretted  hydrogen  with  consequent  deposition  of  most 
of  the  arsenic  in  the  form  of  a  dark  brown  amalgam.  The 
quantitative  deposition  has  not  yet  been  obtained. — T.  L.  B. 


Estimation  of  Molybdic  and  TungsHc  Acids.     E.  F.  Smith 
and  K.  H.  Bradbury.     Ber.  1891,  24,  2930—293(3. 

Ax  investigation  is  here  made  of  the  use  of  various  salts  in 
quantitative  estimations  of  molybdic  and  tangstic  acids. 
Both  may  be  satisfactorily  determined  in  neutral  solution, 
the  authors  find,  by  precipitation  with  barium  chloride. 
Precipitation  is  performed  in  the  hot,  and  the  whole  is 
allowed  to  stand  for  a  considerable  time  before  filtering; 
washing  of  the  precipitate  must  be  performed  with  cold 
water,  otherwise  low  results  are  obtained.  The  strontium 
salts  are  not  suited  to  the  quantitative  estimations  in 
question.  Molybdic  acid,  but  not  tungstic  acid,  may  be 
determined  as  the  calcium  salt  in  presence  of  alcohol,  hut 
the  detail;;  of  the  process  are  much  mote  considerable  than 
in  the  case  of  the  barium  salt.  Molybdate  of  lead  forms  a 
white  "granular  precipitate,  which  is  soluble  in  nitric  acid 
and  caustic  soda.  On  heating,  however,  it  takes  a  yellow 
colour,  and  is  then  unacted  on  by  these  reagents. 
Determination  as  lead  salt  is  found  to  he  excellent,  as 
previously  reported  by  Zettnow  (Jahresb.  1S67,  267),  and 
Chatard  (Amer.  J.Sc.  and  Arts  I.  [3],  416).  Lead  tungstate 
forms  a  precipitate,  which  is  extremely  difficult  to  filter; 
the  difficulty  is  to  a  certain  extent  modified  by  addition  of 
ammonium  nitrate.  The  cadmium  salts  are  capable  of 
being  used  for  the  estimation  ;  but  the  silver  salts  cannot 
be  used,  on  account  of  decomposition  ensuing  on  heating. 

— T.  L.  B. 


Oxidation  of  Copper  Glance  hi/  Aid  of  the  Electric 
Current.  E.  T.Smith  and  I).  L.Wallace.  Ber.  1891, 
24,  2938—2939. 
Previously  the  metallic  sulphides  with  one  exception, 
Copper  glance  or  redrntliite,  have  been  oxidised  by  the  aid  of 
the  electric  current  (this  Journal,  1890,  971).  The  authors 
have  now  succeeded  in  completely  oxidising  this  sulphide 
also  by  the  method  in  question.  With  0-1  grm.  of  mineral 
they  used  35  grms.  of  potassium  hydrate ;  the  oxidation 
was  complete  in  40  minutes. — T.  L.  B. 


A  New  Method  for  the  Quantitative  Separation  of  Man- 
ganese  and    Nickel,    Manganese   and     Cobalt,    and   of 
Manganese,  Nickel,  and   Cobalt.     P.  Jannasch  and  C. 
J.  Franzek.     Ber.  1891,  24,  3204—3205. 
Tins  is  a  preliminary  notice  of  a  new  method  for  separating 
the  above  metals,  the  details  of  which  the  authors  propose 
to  give  at   a  future  date.     Following   up    the    method  of 


MacGregory  with  one  of  the  authors  (Jour.  Prakt.  Chem. 
1891,  43,  402  ;  this  Journal,  1891,  659),  for  the  separation 
of  manganese  and  zinc,  viz.,  by  the  precipitation  of  the 
manganese  by  hydrogen  peroxide  from  a  strongly  ammouiacal 
solution  of  the  metals  and  in  the  presence  of  a  large 
amount  of  ammonium  chloride,  the  authors  find  that 
manganese  and  nickel  can  be  separated  accurately  and 
conveniently  by  the  same  process.  The  separation  of 
manganese  and  cobalt  cannot,  however,  be  effected  in  this 
v.a\ .  as  the  precipitate  of  hydrated  manganese  dioxide 
invariably  carries  down  with  it  a  considerable  quantity  of 
cobalt.  By  employing  a  solution  of  the  double  cyanides  of 
manganese  and  cobalt  rendered  alkaline  by  potassium 
hydrate,  hydrogen  peroxide  produces  the  precipitation  of 
the  manganese  in  a  state  absolutely  free  from  cobalt.  The 
separation  of  nickel  may  be  effected  equally  well  in  the  same 
way,  and  likewise  the  separation  of  nickel  and  cobalt  from 
manganese  when  the  three  metals  are  present  together. 
The  authors  mention  that  the  reagents  have  to  be  used  in 
certain  definite  proportions,  and  that  the  observance  of 
certain  precautions  are  essential  to  the  carrying  out  of  the 
method  successfully,  and  these  details  they  promise  to  give 
later.— H.  S.  1'. 


On  the  Solution  of  Chrome  Iron  Ore  by  Hydrochloric 
Acid  under  Pressure.  P.  Jannasch  and  H.  Vogtherr. 
Ber.  1891,  24,  3206—3208. 
About  1  grm.  of  the  finely-powdered  mineral  is  sealed  up 
in  a  tube  of  potash  glass  with  2  grms.  of  ammonium  chloride 
and  10  cc.  of  hydrochloric  acid  (4  vols,  of  acid  1-119  sp.  gr. 
to  I  vol.  of  water)  previously  saturated  with  ammonium 
chloride.  The  tube  is  then  heated  to  a  temperature  of  from 
250°  C.  to  290°  C.  for  8—10  hours.  Complete  decomposi- 
tion and  solution  of  the  ore  take  place  under  these  condi- 
tions. The  residue  in  the  case  of  three  varieties  of  chrome 
iron  ore,  after  removing  the  silica  by  evaporation  with 
hydrofluoric  acid  and  sulphuric  acid,  was  0' 17  per  cent., 
0-37  per  cent.,  and  0-69  per  cent,  respectively,  whilst  in  a 
fourth  instance,  where  selected  crystals  of  Maryland  chrome 
iron  ore  sand  were  used,  ^nd  no  special  care  was  taken  to 
pulverise  the  mineral  very  finely,  the  residue  weighed 
1*22  per  cent.,  some  of  which  in  this  case  consisted  of 
undecomposed  ore.  The  authors  state  that  the  length  of 
time  of  heating,  the  temperature  to  be  used,  and  the 
effect  of  using  quite  concentrated  acid  require  further 
investigation. — H.  S.  P. 


The  Ammonia  Process  of   Water  Analysis.     R.   Haines. 
Journ.  Franklin.  Inst.  1891,  131,  461—467. 

l.\  conducting  this  process  the  author  finds  it  best  to  use  half 
a  litre  of  water,  or  when  the  water  is  very  impure  a  smaller 
quantity  diluted  to  half  a  litre  with  pure  distilled  water,  the 
distillation  being  performed  in  a  retort  of  one-third  to  one-half 
gallon  capacity,  supported  at  the  neck  by  a  large  retort  clamp, 
but  not  resting  on  a  ring.  The  neck  is  inclined  upwards  at  an 
angle  of  25°,  the  end  being  either  brought  into  close  contact 
with  the  end  of  the  inner  tube  of  the  condenser  under  the 
rubber  tubing  or  bent  down  and  fitted  into  the  condenser 
tube,  in  either  case  the  rubber  tubing  is  tied  down  over 
the  joint  to  prevent  leakage.  If  a  Liebig's  condenser  only 
is  used  the  current  of  water  should  be  so  rapid  that  its 
temperature  is  not  materially  raised  ;  if  the  temperature  of 
the  water  supply  is  over  50° — 60''  F.  it  should,  previous  to 
use,  be  cooled  by  ice.  A  better  plan  is  to  attach  to  the 
end  of  the  Liebig  tube  a  Mohr's  glass  vertical  coil  condenser 
cooled  by  ice.  The  author  finds  that  polluted  waters  con- 
taining large  quantities  of  free  ammonia  yield  four-fifths  of 
their  total  ammenia  in  the  first  50  cc.  of  distillate  instead 
of  three-fourths  as  stated  by  Wanklyn. — S.  B.  A.  A. 


Heal  of  Evaporation  of  Liquid  Ammonia.     H.  von  Strom- 
beck.     Journ.  Franklin  Inst.  1891,  131,  470—476. 

See  under  VII.,  page  1005. 
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for  the  Analysis  of  Tin-Ores,  and  for  the 
Separation   of  Copper  and  Cadmium.      •'.  S.  i  .  Will-, 
,1  of  Mines  Quarterly,  1891,  12,  295—397. 
Tin    Ore. — This  in   heating   the   finely- 

powdered  tin-ore  with  line,  hydrochloric  a'-id.  and  platinum 
foil  with  frequent  agitation.  The  tin  i-  rapidly  reduced  to 
ili,-  metallic   state,  and  when  the  reaction  is  judged  to  be 

filtered,  and  the 
i  tested  in  the  same  way.    The  tin   in  solution 

i-  determined  bj  any  of  the  usual  methods.    Th etallic 

,;,,  ,„,,..  chloride  and  determined 

volumetrically. 

I    idmium — To  the  neutral 

tolutioi 

,-.-   is  added  until  the   solution  1 omes 

iniiiiin  is   then   p  rbonate 

addition  of  Bodium  carbonate  and  filtered  off_;  <m 
acidifying  the   filtrate  with  hydrochloric  acid,  and  boiling 
ppet  is  precipitated  as  Bulphide.    To  apply  this  method 
In   the    ordinary    course    of   analysis,   the    solution   afte 
removal  of  the  bismuth  must  be  ■  ■  o  dryness  and 

ignited  to  remove  ammonium  salts.     S.  B.  A.  A. 


O/rG.lA  li    ( 'HEM1STRY.—QUALITA  TIVE. 

I      Examination  of  Phenacetin  for  p-phenetidin.    F.  Gold- 

mann.  Pharm.  Zeit.  1891.  36,  208. 
The  author  finds  that  the  iodine  test  for  p-phenetidin, 
which  Bcuter  (Phar.  Zeit  36,  192;  this  Journal,  1891.  799) 
tea  is  far  lees  sensitive  than  the  chloral-hydrate  method, 
i-  improved  by  being  carried  out  in  the  following  manner: 
n-.'i  grm.  of  phenacetin  is  dissolved  warm  in  alcohol  and 
.">  it.  of  a  solution  of  iodine  in  potassium  iioli.lo  (0(11  {rriu. 
I  in  200  cc.)  added.  The  solidified  mixture  i-  heated  to 
the  boiling  point  until  solution  is  complete,  when  the 
of  p-phenetidin  is  shown  by  the  rose-red  colour  of 
the  solution.     The  colour   is   m  I   when   the 

phenacetin  has  again  separated  out. — F.  II.  I.. 


The  lodometric  Estimation  »/'  Chlorates.    <•.  McGowan. 

Proc.  Chem  II,  169. 

,,.   is  called   to   Finkener's  statement,  thai   when 

Bunsen's   mi  plii  A   to   chlorates,   less    than    the 

I   <-t    chlorine  is   evolved.     Experiments 

ribed,  madi  method, 

which  corral  -uli-  of  de  Koninck  and  Nihoul, 

and  prove  thi  I     isen  method;  Finkener's 

,  [r,,r  di  Dse  from  a  slight  loss  of  chlorine.     The 

anthot  emphasises  the  importance  of  carrying  out  all  such 

determinations  in  an  apparatus  in  which  the  chlorine  does 

come  into  contact  with  india-rubber. 


The  Use  of  Lacmoid  in  Estimating  the  Affinities  of 
Organic  Acids.  F.  Rohmanu  and  \V.  Spitzer.  Her. 
1891,  24,  3010— 

Win  \  a  solution  of  an  organic  acid  is  titrated  with  soda 
the  liquid  turns  red  lacmoid  paper  blue,  before  all  the  soda 
theoretically  required  to  convert  the  acid  into  normal  s:l]t 
has  been  added.  Such  a  mixture,  which  is  slightly  alkaline 
to  red  paper,  is.  however,  Btill  strongly  acid  to  bine  laoi 
paper,  and  more  soda  must  I,,- added — although  usually  not 

sal    at nil     before   the  liquid  ceases  to 

I  hlue  paper.     1  nder  these  circumstances,  "ailing  the 

■  I  in  the  liquid  S,  and  the  combined  acid 

(the  amount  required   to  form  normal  sal)   with  the  soda 

s 
added)  S,,    the    authors  show  that  the   ratio         varies  with 

different  acids,  and  is  inversely  proportional  to  their  respec- 
tive affinities  for  alkali.  To  this  ratio  the  name  "  Coefficient 
of  neutralisation "  is  given.     Below  are  given   the  results 

Of  experiment',  with  various  acids: — 
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In  th,-  following  tabic  the  relative  affinities  deduced  from 
omparcd  with  formic  acid,  as 


w.-ll  a-  with  the   nunihcrs  obtained  by  other   method-  taken 
from  (  Istwald's  tahles  : — 
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Experiments  were  also  made  with  dibasic  acids.  The 
authors  tind  that  the  affinity  of  one  of  the  COOH  groups 
for  alkali  is  much  larger  when  the  other  COOH  is  free 
than  when  it  is  already  saturated.  The  difference  is  greatest 
in  the  ease  of  strong  acids. — H.  T.  P. 


ORGANIC  CHEMISTRY— QUANTITATIVE. 

The  Quantitative  Estimation  of  Pentoses  in  Plants. 
W.K.Stone.      Her.    1891,24,3019—3021. 

Is  this  process  the  material  to  be  tested  is  as  usual  distilled 
with  hydrochloric  acid  of  l-06  sp.  gr.  The  distillate  is 
neutralised  with  soda,  then  slightly  acidified  with  acetic 
acid,  and  diluted  to  a  known  volume.  The  furfurol  in 
the  liquid  is  estimated  v  olumetrically  by  means  of  a 
solution  of  phenylhydrazine,  containing  1  gnu.  of  phenyl- 
hydrazine  hydrochloride  and  3  grms.  of  sodium  acetate  per 
500  cc.  This  solution  alters  in  strength  rather  quickly,  and 
must,  therefore,  be  frequently  standardised  on  a  solution  of 
pure  furfurol  (1  grm  pure  furfuramide  dissolved  in  a  little 
acetic  acid  and  diluted  to  1,000  cc.).  Titration  is  conducted 
as  follows : — To  25  cc.  of  the  distillate  is  added  a  known 
volume  of  phenylhydrazine  solution.  The  mixture  is 
rapidly  boiled  and  cooled,  and  a  small  portion  of  the  liquid 
(2  cc.)  is  filtered  off  "perfectly  bright  from  the  precipitated 
hydrazone.  The  filtrate  is  mixed  with  twice  its  volume  of 
Fehling's  solution  and  boiled.  In  presence  of  the  least 
excess  of  phenylhydrazine  cuprous  oxide  is  formed,  and 
imparts  to  the  liquid  a  characteristic  greenish-yellow  colour. 
When  the  furfurol  is  in  excess  no  reduction  occurs. 
Another  titration  is  then  made  with  a  fresh  portion  of 
distillate,  more  or  less  phenylhydrazine  being  employed, 
according  to  the  indications  of  the  previous  experiment. 
4 — 6  trials  usually  suffice  to  approximate  within  0P1  cc.  of 
the  true  volume  of  standard  solution  required.  Below  are 
given  some  results  obtained  by  the  above  method  :  — 


Material  Employed. 


Furfurol  •  Ibtained. 


Ca 
1  Hi!   iiom  maize \ 

(a 
Whcatcn  bran , 

Mixture  of  wheatcn  bran  and  maize  flour.  < 

Lb 

<," 

Rabbit's  dung,  1 •-. 

Lb 

Ca 

Kal  ibit's  dung,  II -j 

Lb 

Rabbit's  dung,  III -j 


Per  O  nt. 
51-88 

6'83 
7-1C 
fin 
n;i 
7-89 
8"  30 
7-76 
8-62 

10-5H 

10-04 


(See  this  Journal,  1890,  903  ;    1891,  473  aud  577). 

— H.  T.  P. 


Determination  of  the  Ash  of  Sugar.    Alberti  and  Hempel. 

Zeits.'f.  angew.  ('hem.  1891,  486—492. 
The  authors  replace  the  sulphuric  acid  method  by  the 
following  :— Six  or  7  grms.  of  roughly  powdered  quartz  sand 
are  heated  in  a  platinum  dish  and  weighed.  Five  grms. 
of  sugar  are  then  added,  the  whole  is  thoroughly  mixed  and 
ignition  is  performed  in  a  muffle.  Two  experiments  are 
carried  out  at  the  same  time  as  a  check.  For  ashing  the 
time  varies  from  about  half  an  hour  to  an  hour  and  a 
quarter.  In  the  case  of  molasses  3  grms.  only  are  necessary, 
and  ignition  in  the  muffle  is  preceded  by  a  preliminary 
warming.     Copious  tables  of  results  are  given. — T.  L.  B. 


The  Determination  of  Unsaponifiable  Matter  in  Fats. 
M.  Honig  and  O.  Spitz.  Zeits.'f.  angew.  Chem.  1891, 
19,  565—568. 

The  authors  prefer  the  following  process  for  the  determina- 
tion of  unsaponifiable  matter  in  fats  :— 7 — 10  grms.  of  fat 
are  saponified  with  alcoholic  potash,  if  necessary,  under  a 
vertical  condenser,  30 — 40  cc.  of  water  added,  the  mixture 
boiled  up,  cooled,  transferred  to  a  separating  funnel,  the 
llask  rinsed  with  50  per  cent,  alcohol,  and  then  with  50  cc. 
of  petroleum  ether,  which  is  added  to  the  contents  of  the 
funnel.  The  petroleum  separates  rapidly  from  the  alcoholic 
soap  solution,  and  after  the  latter  has  been  run  off,  is 
washed  with  10—15  cc.  of  50  per  cent,  alcohol  two  or  three 
times.  The  treatment  with  petroleum  ether  is  repeated  to 
extract  the  remainder  of  the  unsaponifiable  matter  ;  usually 
three  extractions  suffice.  The  evaporation  of  the  solution 
in  petroleum  ether  is  facilitated  by  using  a  product  obtained 
by  fractionating  the  commercial  article  and  collecting  the 
portion  distilling  between  50°  and  70°  C.  Should  the  unsa- 
ponifiable matter  contain  no  light  mineral  oil  the  evaporation 
of  the  solvent  may  be  quickened  by  heating  more  freely 
than  is  otherwise  safe.  With  materials  only  saponified  with 
difficulty  it  is  advisable  to  repeat  the  saponification  and 
subsequent  operations.  The  advantage  claimed  for  the  new 
process  over  the  usual  method  consists  in  the  greater  ease 
with  which  the  separation  of  the  petroleum  ether  is  effected 

;i  result  due  to  the  use  of  liquids  containing  a  considerable 
proportion  of  alcohol. 

When  any  determinations  have  to  be  made  the  following 
modification  is  of  service  :— The  saponified  solution,  which 
should  not  measure  more  than  50  cc,  is  mixed  with  20  cc. 
of  petroleum  ether  aud  transferred  to  the  extraction  vessel  A 
of  the  apparatus  shown  in  the  Figure,  the  flask  being  rinsed 


7  cm 


Apparatus  for  Extracting  Soap  Solution. 

with  petroleum  ether  and  50  pier  ceut.  alcohol.  At  the 
bottom  of  A  is  a  layer  of  small  glass  beads  g,  into  which 
dips  the  end  of  the  short  thistle-headed  funnel  B.  The 
surface  of  the  soap  solution  is  brought  to  about  \  cm.  of  the 
opening  of  the  discharge  tube  h.  The  small  extraction 
flask  E  is  attached  by  a  cork  to  the  lower  part  of  the 
apparatus  and  about  20  cc.  of  the  petroleum  ether  introduced 
through  the  funnel  B  ;  the  upper  part  of  the  apparatus  is  con- 
nected with  a  reflux  condenser  in  the  ordinary  way,  and  the 
operation  is  conducted  as  with  a  Soxhlet  extractor,  until  the 
petroleum  ether  tunning  back  into  the  flask  is  quite  colour- 

r  2 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[.Dec.  81, 18U1. 


],.„.  and  tl  ition  i»  A  has  become  clear.     I' 

[traction  tin-  petroleum  ether  in  flask  E  becomes  turbid 
from  tl..-  i  of  a  little  soap,  on  which  account  ii  D 

at  tin-  end  of  the  extraction,  be  shaken  out  two  or  three 
with  SO  per  cent  alcohol  in  a  separating  funnel. 
A   ra]  I   of  determining  uusaponifiable  matter 

where  only  approximate  results   are   required,  consists  in 
performing  the  i  "  ind  extraction  in  a  flask  having 

a  bulb  of  known  capacity  blown  on  its  neck  to  contain  the 
layei  of  petroleum  ether  fn  m  albpiot  portion  can 

by  a  pipette,  aud  tl"  fal  deu  rmini  '1  by  evapoi 
big  and  weighing  as  usual.     Experiments  mad.-  on  known 
mixh  hal  'Ii'-  method  is  reliable. 

letermination  .■('  water  ami  dirt  in  oils  such  as  are 
used  in  wool  manufacture,  with  which  the  authors  have  been 
chiefly  concerned, cai  I   by  dissolving  :a>  grms.  ol 

veil-mixed  sample  in  about  l x.  of  petroleum  ether, 

allowing  the   solution  to  remain  at   i  hour,  and 

altering  through  a  weighed  filter,  taking  ran-  to  allot 
dtops  of  water  t"  pa-- mi  to  the  filter  with  the  petroleum 
ether;  after  washing   several   times  with  petroleum  ether, 
the  filter  and  the   flask  in  which  the  fat   was   dis- 
solved  are  freed   from  the  solvent  by  cautious  evaporation 
weighed,  the  water  being  afterwards  driven  off  and  its 
at  and  that  of  the  dirt  determined  by  re-weighing. 
Anothi  i  method  consists  in  dissolving  from  15—20  grms. 
In   petroleum  ether,    pouring   the   solution    into   a  bui 
previously  filled  to  the  lowest  mark  with  water,  n 
the  amount  of  water  in  the  sample  when  it  ha 
by  Btanding,  and  determining  the  dirt  by  filtration  through 
a  weighed  filter  in  the  ordinary  manner. — B.  Ii. 

The  Calorific  Value  of  th     <  I    od  and  of 

their  Derivatives.     I'.   Stohmann  and  H.  Langbeip.     .1. 

I  ; 
Set  under  ZVUI.—A.,  page  1020. 


and  for  this  purpose  the  liquid  (after  addition  of  a  propor- 
tionately larger  quantity  of  potassium  iodide)  should  be  diluted 
with  Inn  ee.  of  water,  and  not  150  cc  as  prescribed  by  lliihl. 
as  otherwise  the  quarter  litre  flasks  are  inconvenient  to 
manipulate.  Exactly  the  same  quantities  of  chloroform 
and  potassium  iodide  should  lie  used  in  the  oil  tests  and  in 
the  blank  titration  of  the  alcoholic  iodine  solution.  The 
hyposulphite (thiosulpbate) solution  and  the  alcoholic  iodine 
solution  should  be  freshly  prepared,  the  latter  should  he 
made  up  with  very  pure  '->''  per  cent,  alcohol. — S.  IS.  A.  A. 


Percentage  "/'  Indue   absorbed  '»/  Lard  oil  bu  the  Hubl 

Method.     K.Haines.    Journ.   Franklin   Inst.  1891, 132, 

74. 

\\  a  uumbei  of  experiments  on   lard  oil  expressed  by  bim- 

i   the  author  find  e  absorption 

of   iodine  in  different  samples  to  he  75'  14  pet  ci  nt  , !  :t-  13 

id   To  ol  percent,  res] lively.     Extra  prime 

lard   ml   of    >  guaranteed   pun 

an  average  of  7 1  '02  per  cent 

btain  trustworthy  results  the  author  finds  it  in 

to  keep  the   lunette  containing    the   solution   ot    iodine  and 

o  chloride  in  alcohol  at  o  constant  temperature,  and 

t   it  from  draughts.     Foi   the  solution  of   the  oil 

only  the   purest   chloroform  should  be  used;  the  period  of 

absorption   is  with   advantage   prolonged   to   eight    1 rs, 

hut  should  not   under  any  circumstances  exceed  24  hours. 
Ivisable  to  leave  a  large  excess  ol  unabsi 


Analysis  of  Russian  Waxes.    J.  Antouschevich.    J.  Ross 
Chun.  So,-.  1891,  23,  223—285. 

See  under  XII.,  page  1014. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Cobalt  Dioxide,    (i.  Vortmann.     Her.  1891,  24, 
2744     2749. 

Ilv  the  action  of   h\  j hlorites  and  hypobromites  of   the 

alkalis  a  blackish  precipitate  is  obtained  sensibly  differing 
in  character    from    ordinary   cobalt    hydrate,   Co,(OH 
Carnot  found  such  precipitate  to  be  richer  in  oxygen  than 
required  by    the   sesquioxide   formula    (this   Journal,  i 

As  tin-  fact  has  aii  important  i  the  volu 

metric   estimation  of    cobalt   in    presence   oi'    nickel,   the 
author  examined  further  into  the  question  in  the  following 

ma Cobalt    sulphate   was   gently    "armed   on    the 

water-bath   with    decinormal   iodine   solution   and   caustic 
soda.     An   aliquot   part  after  t.  acidified  with 

sulphuric  acid,  and  the  excess  of  iodine  ascertained  by  the 
aid  of  thiosulpbate  solution  :  the  results  showed  the  relation 
of  the  number  of  cobalt  atoms  to  the  number  ol  oxygi  n  atoms 
to  bo  10  to  17,  or  in  some  cases  10  to  18;  the  relation  10  to 
20  was  never  obtained.  <  Ixidation  with  bromine  water 
lower  result 10  to  16.  The  high  ratios  obtained  arc  con- 
sidered to  point  certainly  to  the  existence  of  the  dioxide  of 
Cobalt.      This    dioxide    is    considered    to   he    more    un-i 

than  the  dioxide  of  manganese,  which  may  be  obtained  by 

the  same  method. — T.  L.  B. 


The  Bismuth  of  Commerce  and  Purified  Bismuth,  together 
with  some  Remarks  on  the  Atomic  Weight  of  Bismuth. 
K.  Schneider.    J.  Prakt,  (hem.  1891,  44,  28— 48. 
Tin    piper  contains  a  detailed   reply  to  the  criticisms 
Classen  regarding  the  purity  of   the  bismuth  employed  by 

the    author    in    his    determinations  of   the   atomic   weight  of 
the    metal.      The    author's    result    gave    Hi  16), 

whilst    Classen    finds  2  I, 

The  following  analyses  of  commercial  bismuth  and  of  pure 
bismuth  obtained  from  various  makers  are  given  as  proof 
Uacy  of  the  statement  that   such  products 
iron   and  lead  amounting  to  units  per  cent., 
as  maintained  by  Classen  : — ■ 


Ax  U  1-1 

'.inimm:.  i  vt     Hi-mi  ill. 

Lorn 

1  Jofiom 

Bolivia, 

Bohemia. 

Joochms- 

thai. 

Saxony. 
Lrnenwerken. 

" 

0-188 

■' 
•• 

'.■:'T7 

9ICSS 

0'3S 

W872 

- 

0 
0 

0 

a  ii;. 

[68 

iTtf 

11" 

. 

0-070 

ft'iUT             0-OlB 

null 

II'IICJ 
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Analyses  of  Pubified  Bismuth  (Pubiss). 


II. 


III. 


-Bismuth. 
$  ilver.  ■  ■  ■ 

Lead 

Copper... 

Iron 

Arsenic  . . 


99.922 

99  849 

0-047 

99-892 

0-049 

0-065 

0-010 

o-oi» 

0-032 

Trace 

Irace 

Trace 

0*025 

0  024 

Trace 

99-963 

99-989 

99-989 

An  experimental  result  is  also  given  to  show  that  the 
bismuth  obtaining  by  precipitation  as  basic  nitrate  is  free 
from  all  but  traces  of  impurity.     The  analysis  showed — 

Per  Cent. 

Bi 99  9S93 

Pb 0-0064 

Cu 0-00B 

The  remainder  of  the  paper  is  occupied  with  a  discussion 
of  the  bearing  of  these  results  on  the  author's  atomic  weight 
determination  (see  following  abstract). — C.  A.  K. 


Reph/(to  R.  Schneider's  Paper  on  the  Bismuth  of  Commerce, 
v\v.)     A.  Classen.    J.  Prakt.  Chem.  1891,  44,  411—414. 

(Vide  previous  Abstract.) 

The  author  maintains  his  view  that  both  the  variation  in  the 
physical  properties  of  bismuth  generally  sold  as  puriss  as 
well  as  chemical  analysis  point  to  the  impurity  of  the  metal. 
In  one  case  500  grins,  of  the  sample  were  found  to  yield 
10  gnus,  of  chloride  of  lead  on  analysis,  and  in  another 
1-56  per  cent,  of  copper  and  0' 45  per  cent,  of  iron  were 
found  in  addition  to  the  lead,  which  was  not  determined. 
The  melting  point  of  four  samples  were  found  to  vary  from 
265' — 273"  C  ,  whilst  the  metal  obtained  electrolytically  by 
the  method  employed  by  the  author  in  his  atomic  weight 
determination  melts  at  264'  C C.  A.  K. 


Di-ammonium  Semi-Sulphate.    (  N./I^H^SO^.    J.  Curtius. 

J.  Prakt.  Chem.  1891,  44,  101—102. 
The  di-aunnoniuin  sulphate  t  XjH.llbSO,  previously 
described  by  the  author  (J.  prakt.  Chem.  42,  521),  is 
not  the  neutral  sulphate  of  hydrazine,  as  previously 
stated,  but  an  acid  sulphate.  The  neutral  sulphate 
( X. .H,).,H.,SU,  is  obtained  by  neutralising  sulphuric  acid 
with  hydrazine  hydrate  and  then  concentrating  in  a 
vacuum.  It  forms  large,  glittering,  anisotropic  plates  which 
melt  at  85°  C.  It  is  leadily  distinguished  from  the  acid 
sulphate,  which  is  only  soluble  with  difficulty,  by  its  being 
very  hygroscopic  and  neutral.  Alcohol  precpitates  the 
salt  from  aqueous  solution  in  the  form  of  an  oil  which  is 
transformed  into  a  crystalline  powder  on  stirring  with  a 
class  rod,  or  on  the  addition  of  a  crystal  of  the  substance. 
b  '  -C.A.K. 


&t\n  £oofe. 


Chemische  Technologie  deb  Gespinnstfasebn.  Hire 
Geschichte,  Gewinnung,  Verarbeitung  und  Veredlung. 
Von  Dr.  Otto  X.  \\  itt,  Professor  der  Technischen 
Chemie  an  der  Konigl.  Tech.  Hochschule  zu  Berlin. 
Zweite  Lieferung.  Braunschweig.  Druckand  Verlag  von 
Friedrich  Vieweg  und  Sohn,  1891.  London:  H.  Grevel 
and  Co.,  33,  King  Street,  Coveut  Garden. 

Tin-  book  is  purely  a  continuation  of  the  first  part  already 
noticed  (this  Journal,  1S8S,  S72),  containing  no  title-page, 
but  commencing  abruptly  with  the  193rd  page  and  con- 
cluding with  an  unfinished  sentence  on  page  384.  It  contains 
seven  beautifully  executed  wood-engravings.  The  book 
begins  with  a  continuation  of  a  description  of  the  drugs 
and  chemicals  used  in  the  treatment  of  fibres  in  bleaching 
and  purification.  Past  II.  commences  with  Tannic  Acid". 
It  then  proceeds  to  a  new  group,  that  of  3,  The  Alkalis, 
Alkaline  Salts  and  Earths.  This  is  followed  by  4,  Solvents, 
Purifying  Agents  and  Grease  Purifiers  ;  and  we  then  arrive 
at  5,  Bleaching,  Oxidising,  and  Keducing  Agents.  Xext 
follow  G,  Mordants,  and  first  the  Metallic  or  Inorganic 
Mordants  and  then  the  Mordants  of  Organic  Origin.  There 
are  then  a  few  words  on  Assistants  such  as  Water-glass 
and  Sodium  Phosphate,  as  also  Cows'  dung.  Section  or 
( Ihapjer  7*is  devoted  to  Thickening  Agents,  Adhesive  and 
Finishing  Materials,  and  Part  II.  ends  with  an  uncompleted 
treatise  on  8,  The  Dye-stuffs.  It  seems  clear  from  the 
commencement  of  this  chapter  that  the  author's  intention  is 
to  give  a  very  complete  and  clear  account  of  the  Dye-stuffs 
and  Pigment-colours,  more  especially  in  their  connection 
with  the  Dyer  and  Calico-printers'  arts. 


Crane  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Russia. 

1  'ustoms  Decisions. 
Note. — Pond  =  36  lb.  avoirdupois.     Rouble  =  3s.  L2d. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Russian  tariff  have  recently  been  given  by  the 
Russian  Customs  authorities  :  — 

Carbon  cylinders  for  dry  element  batteries  prepared  of 
coal,  graphite,  and  pyrolusite,  under  section  71,  point  4. — 
Duty,  4  roubles  gold  per  poud. 

Powdered  glass,  under  section  71,  point  5,  letter  b. — 40 
copecks  gold  per  poud. 

Graphite  crucibles,  under  section  74,  point  1. — Duty,  30 
copecks  gold  per  poud. 

The  Russian  Department  of  Customs  notifies  that  marble 
and  cryolite  ground  to  powder  shall  be  admitted  under 
section  66,  point  5,  of  the  Customs  tariff. — Duty,  10  copecks 
gold  per  poud. 

United  Stmt-. 
'  'ustonis  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
by  the  Customs  authorities  in  that  country: — 

Memorandum  tablets  circular  in  shape,  three  inches  in 
diameter,  and   consisting  of  three   plain  discs    of    collodion 
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protected  b]  cardboard  h  tablet  being  fastened 

by  a  single  eyelet  rivet,  passing  through  one  edge  thereof, 
are  dutiable  at  60  cents  per  pound,  and  :.'•">  per  cent,  ad 
valorem,  under  paragraph  21,  NT.,  a-  collodion  or  a  com- 
pound of  pyroxyline  made  into  finished  articli 

Liq  opir.  m(.  is  dutiable  a<  10  per  cent,  under  pai 
17,  N.T.,  a-  a   liquid  preparation  of  opium  not  specially 
d  for. 

Bebeirine  sulphate,  cocaini  hydrochlorate,  and  hyoscamine 
sulphate  are  ilnt^ .  a  pound   ;i>  medicinal 

preparations  in  th>  preparation  of  which  alcohol  has  been 
used. 

Acetone  i-  dutiable  nd  at  25  per 

inder  76,  N'.T. 

Dead  "il  produced  by  distillation  from  coal  t:ir  is  dutiable 
at  25  per  cent  ad  valorem,   under  paragraph   76,    Acl    of 

Photographic  negatives  arc  dutiable  at  00  per  cent. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Abgi  sum. 

Pharmaceutical  Preparations. 

Tui  importation  of  medicinal  and  other  drugs,  perfumery, 
oil-  and  varnishes  has  diminished  largely,  says  the  Austrian 
Consul,  since  the  time  when  the  Argent 
upon  evil  daj  the  same  time  there  has 

constant  increase  in  the  importation  of  pi)  h,  salt, 
stearin,  bicarbonate  of  soda,  and  sulphuric  acid.  The 
produi  ■  latter  article,  as  well  as  of  certain  other 

heavy   chemicals,     has     increased     considerably    in     the 
tine  Republic  during  the  last   few  years. 

Inn. 
Sulphur  Mining  in  Sicily. 

There  has  lately  (says Consul  at  Palermo,  in  Sicily) 

1  >•■< - 1 1  a  remarkablo  rise  in  the  prices  ol  sul  ily,  due 

to  sevi  i  ■  them  the  m  of  the 

it  the  outports,  thi  if  several  mines,  and  the 

I  ufortunatel]  .  this  has 

ted  the  owners  of  someof  the  mines  that  the]  have 

began  to  extract   •-  mineral  than  is  required,  and 

ar.    already  going  down.      The  exportation  of  bi 

fr.iiu  1  ins  short  ol    what  it 

was  in  1889,  but  its  value  amounted   to  96,0751  more  than 

in  tin'  prei  ious  year.     The  rise  in  the  prices  of  this  mineral 

half  of  1890  «as  as  important  as  it  proved 

I"   In-    I xpected   and    hrisk.  ami   it    is  due  to  the  smaller 

production  of  last  year,  which   is  reckoned  to  ha\ 

Main  mil  Licata 

k  their 

mil  even  stop   work,  attracted  In  the  fair  pro- 

d  active 
work,  and  during  the  autumn  of  1891  will  throw  a  great 
quantity  of  sulphur  on  the  market.     loth   I  .lisiriet 

man]    of  the   mines   »  |    [890, 

owing  I  tld  not  work.      Altogether  the 

w  a-. iii  trade. 

working  the  mines  arc  content  it  the  prices  remain  at 

I 
transp  h  what  the]  wen 

ago,  this  pre .  ma]  I  ■  c  it  sidcred  < 

1  V. 

The    Duly  i 

l  oder   tin'   now  (  ostoms    larifl    the    Russian  <i 

ils  lias  been  considerabl]  thus,  caustic 

therto  T'j.    gold  per  poud,  will  now  pa]  90 1 


borax,  from  lie.  gold,  has  been  raised  to  120  c.   per  pond, 
particular  goods  is  said  to  be  at  a  stand- 
still, the  consumers  not  being  aide  to  pay  the    in. 

The  rates  under  this  bead  are,  in  fact,  prohibitive, aa 
I  to  be,  with  a  view  to  benefiting  the  native 
manufacturers.  To  what  extent  that  object  was  already 
attained  under  the  old,  and  (compared  with  the  new) 
moderate  tariff,  appears  from  the  following  rates  of  dividend 
yielded  by  some  of  the  leading  Russian  factories.  The 
return  is  for  1889: — Russian  Seed-crushing  Company, 
25  |".r  cent.;  Thornton's  Woollen  Manufactory,  40  pet 
cent.;  Nina  Cotton  Mill, -to  percent.;  Artificial  Mineral- 
water  Company,  H'J  per  cent,  i  Russian-Ami 
India-rubber  Company,  clear  profit  on  foundation  capital, 
per  cent. 
No  industry  has  grown  in  larger  proportion  in  Russia, 
under  the  protective  system  of  the  last  decade,  than  that  of 
chemicals  and  dyestuffs.  A  comparative  table  of  the 
value  of  the  produce  oi  Russian  industries,  recently 
compiled,  shows  that  while  the  total  output  of  manufactures 
in  the  principal  industries  of  the  Empire  has  risen  from  :il  7 
to  562  millions  of  roubles,  or  77*4  pel   cent, between  1876 

and     1888,  that   of  chemicals   and   dyestuffs    has    adl 

l'roni5-o  tolj'C  millions  of  roubles,  or  b]  183' 6  percent 


GENERAL   TRADE  NOTES. 

Diminished  Profits  m   im   German  Cbbmii  \i 

Imusikv. 

Two   of   the  principal   chemical  works    in   Germane  have 
just  issued  reports  of  their  commercial  transactions  during 

n    of   the    year,    which    have    created    considerable 

astonishment  in  consequence  of  the  great  diminution  in 
profits  which  they  reveal.  Sohering's  Chemische  1'ahrik  iu 
Berlin  reports  that,  on   il  i    this  month,  a  on 

of  the  hoard  of  directors  took  place,  at  which  the  report 
was  read  concerning  the  work  during  the  lirst  ten  months 
of  this  year,  based  upon  the  results  of  the  stock-taking 
on  November  1st.     It  is  stated  that  competition 

which  has  been  experienced  during  the  present  year  has 
prevented  the  factory  from  selling  its  produce  at  higher 
which  would  have  countervailed  the  great  expendi- 
ture for  coal  and  for  wages,  amounting  together  to  106,185  in. 
in  excess  of  the  corresponding  period  of  last  year.  Trices 
of  chemicals  generally,  in  fact,  were  somewhat  below  those 

Another   important    item   was    that    more 
has  been  spent  upon  buildings  and  the  renewal  of  plant, 
ami  that  the  gem  nil  expenses  line  also  been  much  higher, 

■  ne'     l"    the    im  '  '  i    certain    patented 

chemical  manufacture  during  the  present  _\cnr. 

■ctors    hope  that    iu    the    future    the    profit    for  the 

manufacture  of  these  patents  will  he  considerable;  but  in 

the    meantime    the    net    profit    lor  the  ten    months   ending 
bet  1st  has  been  542,543  m.,  or  ;;2s,i  12  m.  l.ss  than 
in  the  same  period  of   1890.     The  for  the  whole 

year    ISS'.i    was    814,451    m.,    in    1890    it    Wat 

Supposing   the  profits    lor  the    tun   closing    nths  of    this 

year  In  he  in  the  same  proportion  to  those  in  the  ten  months 

past,  the  total   profit  for  the  year  1891    will  not 

'     on  m.    The  great    position   which  Sohering's 

;   i:e  ten  oci  upies  in  German  industry  is  shown  by 

irate  knowledge  which  the  -  ange  has  of 

the  working  of  the  factory.     Long  before  the 

read  at   the  meeting  of  the  directors  the 
il   the  factory  commenced  to  fall  verj 
on  the  Stock  Exchange.  "I  unfavourabli 

emanates  from  the  Acticn  Gesellschafl   fur  Anilin   Kabri- 

kation,    the    directors    of    which    report    that    th.     profits    of 

theit    factory    have   been   n  d  u  nee   i  t    the 

■  ■  idi    material,  «  Inch  has 

i  balanced  by  higher  rati  s  for  the  finished  products. 
A  similar  state  of  things  prevailed  in  1890.  The  diwd.  mis 
of  the  factory  amounted  in   1889  to  15  pel  cent,  and  in 

in  percent. —  Chemist  and  Druggist, 
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Union  of  German  Soap-Makers. 

On  December  6th  a  central  association  of  German  soap 
manufacturers  was  founded  in  Leipzig.  The  office  of  the 
Union  is  in  Dresden,  and  its  main  objects  are  the  promotion 
of  the  interests  of  the  German  soap-making  industry,  and 
the  advancement  of  the  technical  education  of  those  engaged 
in  the  business. —  Ibid. 


Salts  of  Strontium  in  Wine. 

The  Council  of  Hygiene  for  the  department  of  the  Seine 
has  recommended  the  absolute  prohibition  of  the  use  of 
salts  of  strontium  in  wine  and  treacle  on  account  of  their 
poisonous  qualities.  These  salts  are  used  by  the  wine 
growers  of  the  South  of  France  for  removing  plaster  from 
wines.  The  process  in  use  for  the  precipitation  of  sugar  in 
treacle  is  also  said  to  leave  a  considerable  proportion  of 
strontium  in  some  treacles  used  for  human  food  and  for 
coffee-sweetening.  The  Council  have  deliberated  upon  the 
report  of  M.  Kiche  on  this  subject,  and  have  adopted  his 
views,  as  above  stated. — Ibid. 


Post  Office  Notice. 

Reduction    of    Postage    on  .Newspapers,    Books, 
Patterns,  &c,  for  Places  Abroad. 

On  and  after  January  1st,  1892,  the  postage  chargeable  on 
newspapers,  books,  printed  papers,  commercial  papers, 
patterns,  and  samples  for  all  destinations  outside  the  United 
Kingdom,  will  be  fixed  uniformly  at  the  undermentioned 
rates  : — 

For  newspapers,  books,  and  printed  papers  generally,  \d. 
per  2  oz. 

For  patterns  and  samples,  \d.  per  2  oz.,  but  with  a 
minimum  charge  of  Id.,  as  at  present. 

For  commercial  papers,  \d.  per  2  oz.,  but  with  a 
minimum  charge  of  i\d. 

The  postage  on  packets  containing  more  than  one  news- 
paper will  no  longer  be  chargeable  on  each  paper,  but 
simply  according  to  the  bulk  weight  of  the  packet. 

The  above-named  rates  should  in  all  eases  be  prepaid  : 
no  pack  can  be  sent  forward  wholly  unpaid  ;  but  if  by 
inadvertence  the  postage  is  insufficiently  prepaid,  double 
the.  deficit  will  be  chargeable  on  delivery. 

Papers  of  Interest  to  Technologists  and 
Mahtj  facturers. 
The  following  articles  in  the  Board  of  Trade  Journal  for 
December  will  repay  perusal  :— 

"The  Tin-Plate  Industry  in  the  United  States,"  p.  650. 
"The  Mining  Industries  of  Mexico,"  p.  655. 
"  Industrial  Openings  in  Bolivia,"  p.  661. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imposts. 


Month  ending  3(ith  November 


1890. 


Metals 

Chemicals  and  dyestutts 

Oils 

Raw  materials   tor  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


£ 

£ 

1,802,800 

■2.100,-115 

458,182 

400,814 

601,428 

628,085 

3,530,51 1 

3,484,450 

Summary  of  Exports. 


87,152,273 


Metals  (other  than  machinery)  .... 

Chemicals  and  medicines 

Miscellaneous  articlos 


Mouth  ending  30th  November 


1890. 


1891. 


Total  value  of  all  exports 21,023,553  18,790,949 


£ 

3,783,990 

731,401 

2,915,877 


£ 

2,733,013 

715,032 

2,488:026 


Imports  of  Metals  for  Month  ending  30th  November. 


Articles. 


Quantities. 


1890.  1891. 


Copper : — 
Ore Tons 

Regulus , 

Unwrought  ....      „ 

Iron  :— 
One , 

Bolt,  bar,  &c 

Steel,  unwrought..      „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons 

Other  articles  ...Value £ 
Total  value  of  metals 


10,518 
5,901 

■1  758 

267,660 
7,633 

614 

11,383 

52,956 
30,431 
52,865 

5.H25 


10,192 
7,508 
6,058 

248.904 

8,830 

715 
11,811 
16,954 
37,191 
03,363 
6,356 


Values. 


1891. 


£ 

89,931 

182,060 
278,469 

211,037 
74,054 

7,011 

158,613 

97,301 

6,080 
253,01 1 
139,939 
805,188 


1,802  300 


£ 
76,286 

194,788 

298,199 

1S1.806 
S3, 497 
7,070 
175,363 
84,742 
5.S03 
288  S22 
122,630 
531,899 


2.100.115 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  30th  November. 


43,351,399 


Quantities. 

Values. 

Articles. 

1890. 

1891. 

1890. 

1891. 

1,275 
22,701 

6,099 

31,586 

£ 

3,327 

6,481 

£ 

.■1.07V 

Bark  (tanners,  4c.)    „ 

13.8S7 

49,254 

12,375 

12.S37 

12,353 

.. 

.. 

119,476 

124,895 

437 

733 

2:.  - 

l.soo 

Cutch  and  gambier  Tons 

3,('3'.l 

858 

73,239 

26  300 

Dyes:— 

.. 

23,t62 

10,210 

># 

.. 

29,942 

29,535 

.. 

727 

son 

957 

1.618 

77.750 

550 

724 
50,906 

14,602 

2,271 
31,082 

S.2!4 

1,054 

Nitrate  of  soda.... 

22,012 

Nitrate  of  potash  .      „ 

22,210 

15,025 

20,077 

14,267 

1,028 

1,047 

19,008 

27,180 

Other  articles. . .  Value  £ 

.. 

97,061 

91,430 

Total  value  of  chemicals 

" 

•• 

438,182 

400,814 
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Jjjfoi;  FOR   Mom  80TB    NOV! 


Articles. 


Quantities. 


1891. 


fatal  -. 


1-."'. 


Cocoa-nut Cwt. 

Olive Tuni 

Palm Cwt. 

•■urn G»l!. 



Trsin.ii- Tuns 

Cwt. 

Other  article*  ..  Value* 

Total  Til  in;  of  oiU  . 


£ 

£ 

117.K. 

- 

2,140 

27.--1-" 

34.301 

•■ 

71388 

•• 

•• 

I  M|-€>IIT"t     (IF     B*.W     MvTKRIAI.S    FOB     Xox  Textile 

-  ton  Month  ending  30th  November. 


Articles, 


Quantities. 


\  alues. 


1*0.  18H1 


1890. 


1*1. 


Bark.  I'cruTian..  Cwt. 

i  Lb. 

Oaontchotu Cwt.  28 

Gum  :— 

Arable 

Lac.  Ac „ 

Gutta-percha 

r;iw:  — 






PS  : — 

Ottmo 



Paraffin I 

-.-'17 


-r«i«l 

I  ■  • 

Talluw  and  ita  arm 

Tsr I 

\\      .1  — 

I.oads 

Hawn 

BtaTM 

Mahotranj 

irtn  1.  ■»....'. 

Total  ratal 


117-7 


202473 

28,110 
17,707 

3.210 


£ 

so.ooo 

88  388 


£ 
17,085 

l"7.77s 
20.431 

24,770 


Exports  op  Metals  (other  than  Machixeey)  for 
Month  ending  30th  November. 


Articles. 


Brass Cwt. 

':  — 

L'nwrouirht 

Wrought , 

Mi  led  metal 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead 

Plated  wares . . .  Value  £ 
:iph  wires,  Ac.    „ 

Tin Cwt. 

Zinc 

Oilier  articles  . .  Value  £ 

nine 


Quantities. 


1890. 


10310 
10,180 


18 :. 


Values. 


L890. 


189L 


•  • 

•  • 

110317 

2S131S 

3,591 

8L9M 

•  • 

S9.6SS 

.. 

8,181 

10,518 

11.143 

■• 

9 1.737 

£  £ 

35,418 


163*14 
83,143 


exports  ob  m  -  articles  for  montb 

ending  3oth  November. 


Articles. 


were 
as  a*n 


Gunpowder Lb. 

It  res..  Value  £ 

Candles Lb. 

Caoutchouc Valuo£ 

Cement 

Products  of  ci  isl  Value  £ 
„ 
rare 

Plate s,|.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

r  :  — 

I'iim  rough! 

Wrought Value  £ 

Seedoil Tons 

- 1.  yds. 

Painters1  materials  Val.  £ 

t  Owfc 



Soap Cwt. 


value  . 


Quantities. 

isoa 

1*1. 

875.800 

728.100 

1.468,700 

31,011 

73,611 

6,377 

1,120.600 

78,440 

•• 

•• 

\  aluea, 


1890. 


£ 
17,778 

25381 
102,627 

113,719 
141307 


1*1. 


£ 
28341 

I023M 

1 1 1  878 

111308 


Dec.  si,  1891.]         THE   JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1045 


Extorts  of  Drugs  asd  Chemicals  for  Month  ending 
30th  November. 


Articles. 

Quantities. 

Values. 

1890. 

1891. 

1890. 

1891. 

611.363 

517,185 
151,738 

£ 
225,517 

17,680 

£ 

199,893 

51,228 

Bleaching  materials    „ 

161.S5S 

Chemical  manures.  Tons 

16,336 

26,291 

117,859 

173.133 

.. 

.. 

84,273 

59,394 

Ot  her  articles  ...       „ 

•• 

279,072 

223,887 

" 

751,401 

iflontfjlp  patent  ittst* 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  ai>d  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPAIU  TTJS,  and 
MACHINERY. 

Applications. 

19,845.  E.  Brownhill.  Improvements  in  taps  for  regu- 
lating the  flow  of  gas.     November  16. 

19,983.  J.  K.  Broadbent.  Improvements  in  apparatus 
for  regulating  the  supply  of  air  to  furnaces.  Complete 
Specification.     November  18. 

20,049.  H.  J.  White.  Improvement  in  melting  and 
beating  furnaces.     November  18. 

20,065.  T.  Langer.  Improvements  in  smokeless  furnaces. 
Complete  Specification.     November  18. 

20,118.  A.  S.  Caldwell.  Improvements  in  apparatus  for 
evaporating  and  incinerating  spent  or  used  alkaline  lyes  or 
similar  waste  products.     November  19. 

20,123.  T.  lmnan.  An  improved  auger,  manufactured  of 
crucible  east  steel  for  use  in  gas  or  chemical  works. 
November  19. 

20,125.  G.  Y.  Blair.  Improvements  in  apparatus  for 
evaporating,  condeusiug,  and  the  like.     November  19. 

20,142.  J.  C.  Mewburn.— Erom  The  Mascbinenfabrik 
Greveubroicb,  Germany.     See  Class  XVI. 

20,311.  R.  Cunliffe.  Improvements  in  means  for  con- 
suming smoke  and  destroying  gases  resulting  from  furnaces 
or  gases  from  chemical  operation.     November  23. 

20,413.  G.  Bamberg.     See  Class  XI. 

20,677.  \V.  R.  Jones.  Improvements  in  furnaces.  No- 
vember 27. 

20,736.  R.  Marshall  and  J.  Westray.  Improvements  in 
furnaces.     November  28. 

20,788.  E.  Goedicke.  Improvements  in  reverberatory 
furnaces.     November  28. 

20,852.  P.  L.  Dermigney.  An  improved  cooling  and 
freezing  apparatus.     November  30. 

20,904.  C.  H.  Fitzmauricc.  Improvements  in  apparatus 
and  appliances  for  softening,  purifying,  and  filtering  liquids. 
December  1. 


21,072.  G.    Johnston.     Improvements   in   apparatus   for 
drying  moist  substances  or  materials.     December  3. 
21,104.  R.  H.  Leaker.     See  Class  XVII. 

21,157.  J.  Dawson.  Improvements  in  thermometers. 
December  4. 

21,248.  W.  Butliu.     An  improved  tuyere.     December  5. 

21,307.  J.  A.  Mays.  A  process  and  apparatus  for 
centrifugally  effecting  the  concentration  or  separation  of 
solids.     December  5. 

21,459.  C.  C.  Leathers.  A  new  or  improved  evaporating 
apparatus.  Filed  December  8.  Date  applied  for  June  30, 
1891,  being  date  of  application  in  France. 

21,307.  J.  Brotherton.  Improvements  in  bottles  or 
holders  for  the  storage  and  conveyance  of  quicksilver,  gas, 
and  other  fluids  under  high  pressure  and  in  the  method  of 
manufacture  thereof.     December  9. 

21,518.  II.  S.  Elworthy.  Improved  cooling  apparatus. 
Complete  Specification.     Decembei  9. 

21,548.  T.  Gaunt.  Improvements  relating  to  the 
evaporation  and  distillation  of  dry  or  liquid  substances. 
December  9. 

21,730.  M.  E.  Ptircell  and  G.  Purcell.  Improved 
apparatus  for  the  purification  of  gaseous  fumes,  air,  and 
the  like,  and  the  deposition  of  solid  particles  therefrom. 
December  11. 

Complete  Specifications  Accepted.* 
1891. 

957.  H.  Chilcott.  Apparatus  for  intercepting  and 
separating  oleaginous  and  other  matters  from  the  water 
of  condensation  from  surface  condensers.     November  25. 

1385.  A.  Haigh  anil  J.  Thewlis.  Apparatus  employed 
in  the  drying  of  animal  or  vegetable  fibres.     December  16. 

1540.  W.H.Webb.  Compression  pumps  for  gaseous  or 
vaporous  fluids.     December  2. 

1579.  L.  H.  Armour.     See  Class  III. 

2099.  E.  Blass.  Apparatus  for  treating  materials  by  a 
circulating  current  of  heated  gases.     December  16. 

2141.  W.  T.  Cotton  and  E.  L.  Garrett.  Improved 
evaporation  and  surface  condenser  for  producing  pure 
distilled  water.     December  9. 

2142.  W.  T.  Cotton  and  E.  L.  Garrett.  Improved 
apparatus  for  distilling  water  and  other  liquids.    December  9. 

6798.  A.  J.  Boult. — From  L.  Falasconi,  Italy.  Kilns  or 
furnaces.     December  2. 

18,216.  S.  Smithson.  Apparatus  for  drying  dyewoods, 
myrabolan  grain,  fuller's  earth,  night  soil,  and  other  pulpy 
matter.     December  2. 

18,483.  T.  Phipps.  Stop  valve  for  liquids,  vapours,  or 
gases.     December  16. 

18,904.  E.  Hesketh  and  O.J.Ellis.  Improvement  con- 
nected with  the  employment  of  carbonic  acid  gas  in 
refrigerating  apparatus.     December  9. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

20,044.  T.  Littlehales.  Improvement  in  the  art  or  pro- 
cess of  manufacturing  heating  and  illuminating  gists. 
November  IS. 

20,420.  H.  II.  Lake.— From  W.  H.  Harris,  LTuited 
States.  Improvements  relating  to  the  manufacture  of  gas, 
and  to  apparatus  therefor.     November  24. 

20,514.  C.  F.  Claus  and  J.  A.  Eisner.  Improvements 
relating  to  the  production  of  oxygen,  and  to  apparatus 
therefor.     November  25. 

20,573.  J.  Hargrcaves.  Improvements  in  feeding  fuel  to 
gas  producers  and  in  the  gtmeratiou  of  combustible  gas. 
November  26. 


1046 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        LDao.ffl.ian. 


20,780.  A    Jabs.     Improved   method  of   manufacturing 
producer  and  water  (.'as.      November  28. 

21,178.  J.  T.  B   Bennett     Improved  process  of  treating 
ashes  or  coal  slack.     Di 

21,223.  W.  B.  Alpc.     Tli"  solidification  of  coal-dust  or 

■k.    Complete  Specification.     December  J. 
21,249.    B.     Drorg.        Improvement    in    apparatus   for 
charging  inclined   retorts   for   use   in  the   manufacture  of 
coal-fas,  and  fur  similar  pur;    -  -      December  ~>. 

:.  8.  .1.  Woodhouse.      Improvi  mi  nts  in  or  in  con- 
■  ii  with  the  fun. .  1'  cember  7. 

21,481.  0  G.  Blunden.      improvements  in  apparatus  for 
and  the  method  of  or  turf  for  use  as  fuel. 

21,568.  W.    Bagley,      improved  apparatus   for   feeding 
togas  producers.     December  'J. 

\  .  li.  Lewes.      I  manufacture 

or    production   of    oarbnretted    hydrogen  for   illuminating 
purposes  and  apparatus  then  for.     Dew  mber  10. 

ITKD. 

1890. 

19,501.  1'.  .1    Jones.      Production  of  coke  for  foundry 
and  other  purposes.     November  25. 

1891. 
1237.  A.  I..  K.lhr.     A  uew  fuel.     December 2. 

i    I  era  applicable 

for  use  in  the  manufacture  ol  illuminating  or  oth.  i 

l' iber  9. 

1909.  .1.  W.  Onnis \.  B.  Ormiston,  and  J.  Oi 

Manufacture  and  distribution  fuel,  and  arrange- 

ments and  apparatus  therefor.     Decembi 

T.    Williams.      Combination    or    employment    of 
■  hi-  for  the  manufacture  of   fire-lighters.     Decern' 

11,885.  J.    Ilartl.tt.     Fuel   block   and   fire-lighter    com- 
bined.   December  2. 

■    P.  Dvorkovitz,  Thi    Kerosine  Co.,  I.im.,  and  The 
Tank  Bl  m.     A  new  or  improved 

method  of  and  apparatus  for  distilling  liquid  hydrocarbons. 
1 1    ■  mber  16. 

I.    II.    Poorness.       Manufacture    and    Rtoi  i 
Illuminating  and  heating  pi-.     November  25, 

17,222.  W.   Creswick.     Improved   an  of  coke 

ovens  and  retorts  for  the  manufacture  of  coke  and  illumi- 
nating gas      November  25. 

17,652.  II    II    Lake,     i  i -.hi  Houston  [nti  i  - 

ins    Imi    electric  arc   lamps. 
November  25. 


111.— DKSTBUt  ll\  I    DISTILLATION,  TAB 
PBO 8,  ] 

Ail  l  tCATl 

II   Pickles  and  K,  H.  1  mprovementa 

in  the  puriflcati i  pyrolij 

ITFD. 

1579.  L.    II.    Armour.      Improvements  connected   with 

oi  i.  torts  an  i  foi    tl  ol   coke  or 

charcoal,  oi  foi  distilling  oi  >us  matter, 

or  otherwise  subjecting  carl  lei    to  the  action 

of  beat.     Ki 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

19,0C2a.  15.  Willcox. — From  the  Farbenfabriken  vonnals 
1.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  colouring  matters.  Filed  December  7.  Date 
claimed  under  Bute  XIX..  November  I,  1891. 

19,808.  Bead,  HoUiday,  and  Sun-.  lam.,  and  T.  Holliday. 
Improvements  in  the  manufacture  of  azo  colouring  matters. 
November  16. 

19,847.0.  Imray. — From  The  Farbwerke  vonnals  Meister, 
Lucius,  and  Brflmng,  Germany.  Manufacture  of  eolouriug 
matters  from  protocatechuic  acid  and  phenols.  November  1G. 

20,010.  II.  N.  I-'.  Schaefler.  Improvements  in  the 
ire,  and  in  tin-  method  of 
employing  same  in  the  process  of  dyeing.  Complete 
ation.     November  is. 

20,275.  J.Y.Johnson.  From  The  Badisehe  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  and  relating  to 
the  manufacture  and  production  of  azo-dyes,  and  ol 
materials  therefor.      November  21. 

21,717.  B.  Willcox. — From  The  Farbenfabriken  vonnals 
]■'.  Haver  and  Co.,  Germany.  The  manufacture  and 
production  of  new  derivatives  of  alizarin  and  its  analogues. 
December  11. 


COMPLHTK    SpKClKICATIllNS    AlTKrTKD. 

1890. 

I.  II.  Willcox.- -From  the   Farbenfabriken  vonnals 

I.  r.. imi  ami  Co.      Manufacture  of  indigo  carmine  from 
phenj  l-glycocoll  and  it-  salt-  or  others.     December  8. 

1891. 

O.  Imray.  From  tin-  Farbwerke  vonnals  Meister, 
Lucius,  and  Bruning.  Prod  iction  of  a  blue-green  and  red- 
violet  colouring  matter  from  alizarin  blue.     December  2. 

2682.  I.  Levinstein.     New  or  improved  materia!  far  use- 
in  the  production  of  colouring  matters.     December  -'. 

17,635.   C.     Dreyfus.       Manufacture    and    production    of 

eolouriug  in. in.  i-.     November  25. 


V.— T1-ATII.I-.  i  iH  1<  IN.   WOOL,  Ml-K.  Etc. 

APPLICATION.-. 

20,149.  II.    II.    Doty,      Improvements    relating    to    the 

water] Bog  of  canvas  and  othci  !  .  and  to  ■  ■■ 

positions  tin  n  for.     Novi  mbei  1 9. 

20,610.   I     '  ind    B.   Casper.     Improvements  in 

the  treatment  of  rhea,  and  in  apparatus  therefor.     Novem- 
ber 26. 

20,625    W.Bottomley. — From  G.  E.  Armstrong,  I  mi.. I 
..     Improvements  in  apparatus  and  processes  fortti 

ing  fibrous  material.  87. 

in  vrn.N   Al  '  i  en  I'- 

1891. 

8644,    i       Stephens.     Improved    moans    for    damping, 
drying,  dyeing,  starching,  or  chemically  treating  and  drying 

paper,  silk,  felts,  ami  other  like  fabrics,     December  '.'. 


i),  .31,1891.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1017 


VI.— DYEING,  CALICO  PKINTING,  PAPER 
STAINING,  amd  BLEACHING. 

Applications. 

20,010.  H.  N.  F.  Schaeffer.  Improvements  in  the  manu- 
facture of  alizarin  colours,  anil  in  the  method  of  employing 
same  in  the  process  of  dyeing.  Complete  Specification. 
November  18. 

20,103.  P.  G.  Wild,  G.  Bentley,  .1.  B.  Jackson,  and  A.  A. 
Whitley.  A  new  or  improved  method  of  stamping  and  tint- 
ing textile  fabrics  and  in  apparatus  for  effecting  same. 
November  19. 

20,554.  R.  Hanson.  Improvements  in  dyes  or  dyeing 
hat  felts.     November  26. 

20,574.  J.  Longmore  and  R.  Williamson.  Improvements 
in  or  relating  to  the  dyeing  of  silk  and  other  fibres.  Novem- 
ber 26. 

20,737.  C.  H.  Nevill.  An  improved  process  for  producing 
designs  upon  calico  and  other  woven  fabrics.  Novem- 
ber 28. 

20,841.  O.  Imray. — From  the  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Process  of  dyeing  cotton 
with  nitroso  compounds.     November  30. 

20,866.  F.  Hughes.  —  From  A.  Tiberghien,  Belgium. 
Improvements  in  and  in  means  for  dyeing,  mordanting, 
or  bleaching  textile  fibres.  Complete  Specification. 
November  30. 

20,899.  W.  Blackburn,  R.  E.  Bray,  and  L.  Clayton. 
Improvements  in  machinery  for  scouring  and  dyeing  hanks 
of  yarn.     December  1. 

20,931.  L.  Weldou.  Improvements  in  yarn-dyeing 
machines.     Complete  Specification.     December  1. 

Complete  Specifications  Accepted. 
1891. 

478.  H.  A.  Foster  and  J.  Frost.  Method  of  dj-eing  or 
colouring  wool,  silk,  hair,  fur,  feathers,  and  other  animal  or 
vegetable  fibres,  or  plain,  cut  pile,  raised  pile,  or  looped 
fabrics  composed  thereof.     December  9. 

■11,692.  J.  Bertrand-Leplat.  Apparatus  for  dj-eing  or 
bleaching  textile  materials.     November  25. 

17,887.  F.  Odernheimer.  Process  for  printing  and 
dyeing  textiles,  fibres,  hair,  feathers,  and  the  like,  by  means 
of  metal  salts.     November  25. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

20,037.  C.  Kellner.  Improved  process  and  apparatus 
for  the  manufacture  or  production  of  bleaching  powder. 
November  18. 

20,060.  C.  Kellner.  Improved  process  and  apparatus 
for  the  manufacture  or  production  of  hydrogen  and  chlorine 
from  hydrochloric  acid.     November  IS. 

20,251.  A.  T.  Hall  and  W.  J.  Wigg.     See  Class  X. 

20,636.  C.  Kilpatrick  and  The  Ferric  Sewage  and  Water 
Purification  Co.  Means  and  apparatus  for  manufacturing 
ferric  chloride  and  other  saturated  solutions  of  oxides, 
metals,  and  the  like.     November  27. 

20,713.  C.  Kellner.  Improvements  in  the  manufac- 
ture or  production  of  chlorine  and  alkaline  carbonates. 
November  27. 

21,026.  J.  Raschen.  Improvements  in  the  manufacture 
of  bicarbonate  of  soda.     December  2. 

21,130.  A.  Shearer.     See  Class  XV. 

21,328.  J.  Turner.  The  production  and  manufacture  of 
certain  cyanides,  especially  those  of  barium  and  potassium. 
December  7. 


21,333.  G.  Dean  and  W.  Ince.  Chloride  of  lime  by 
precipitation.     December  7. 

21,464.  F.  M.  Lyte.  Improvements  in  the  production 
of  chlorine,  in  the  purification  of  certain  base  metals,  in  the 
recovery  of  precious  or  other  metals  with  which  the  base 
metals  may  be  associated,  and  in  means  or  apparatus 
employed  therein.     December  8. 

21,482.  C.  Simkin  and  C.  G.  Picking.  Improvements  in 
apparatus  for  concentrating  sulphuric  acid.     December  9. 

21,555.  H.  H.  Lake. — From  A.  Raudnitz,  Austria. 
Improvements  relating  to  the  manufacture  of  yellow 
prussiate  of  potash  and  to  furnaces  for  use  therein. 
December  9. 

Complete  Specifications  Accepted. 
1890. 


20,012.  F.    Ellershausen. 
December  9. 


Treatment    of    soda    waste. 


1891. 

962.  J.  W.  Kynaston.  Manufacture  of  sulphate  of 
alumina.     November  25. 

1168.  M.  X.  d'Andria.  Manufacture  of  barium  chloride 
and  ■itroutium  chloride.     December  2. 

1261.  ().  Imray.  —  From  La  Soeiete  Anonyme  des 
Anciennes  Salines  Domaniales  de  l'Est.  Process  for 
bleaching  and  purifying  aluminium  sulphate.     December  2. 

1824.  I.  Lifschutz.  Process  for  the  simultaneous  pro- 
duction of  cellulose  and  oxalic  acid  from  vegetable  fibrous 
substances.     December  9. 

2449.  W.  C  Heraens.  Apparatus  for  concentrating 
acids.     December  2. 

17,933.  W.  P.  Thompson.— From  J.  A.  Bradburn  and 
.1.  D.  Pennock.     Manufacture  of  alumina.     December  2. 

IS, 32  1.  L.  Brunner  and  \.  Zanuer.  Process  for  manu- 
facturing  nitrate  of  ammonia  or  chloride  of  ammonia,  and 
simultaneously  obtaining  either  precipitated  phosphate  of 
lime  or  an  enriched  phosphate  of  lime.     December  2. 

19,215.  J.  L.  Kessler.  Apparatus  for  the  concentration 
of  sulphuric  acid.     December  16. 

19,382.  C  Bigot  and  J.  Schreiter.  Manufacture  of 
sodium  borates.     December  16. 

19,453.  A.  J.  P.oult.— From  C  E.  ( Ingley  and  0.  D. 
Ballert.     Preparation  of  salt.     December  16. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

20,066.  T.  11.  Sharpe.  Improvements  in  the  manufacture 
of  articles  moulded  from  clay  or  other  plastic  material,  and 
in  the  apparatus  employed  therein.     November  18. 

20,096.  J.  P.  Wilson.  Improvements  in  kilns  for  drying 
and  burning  bricks  and  the  like.     November  19. 

20,137.  T.  Walton.  Improvements  in  the  method  of  and 
apparatus  for  making  blown  glass  ware.     November  19. 

20,200.  W.  II.  Turner.  Improvements  in  means  em- 
ployed for  supporting  plates  and  other  articles  in  the  glost 
oven  and  enamelling  kiln.     November  20. 

20,280.  Craven,  Dunnill,  and  Co.,  Limited,  and  F.  R. 
Smith.  Improvements  in  the  manufacture  of  tiles  and  the 
like,  and  in  apparatus  therefor.     November  21. 

20,415.  L.  West.  Improvements  in  the  manufacture 
of  plate  and  other  glass  and  apparatus  therefor. 
November  24. 

20,437.  W.  P.  Thompson.— From  R.  S.  Pease,  United 
States.  Improvements  in  the  method  of  and  apparatus 
for  manufacturing  plate  glass.  Complete  Specification. 
November  24. 


]0t? 
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-    W.    I'.  Thompson.— From   R.  B    P 

aents  in  the  method  of  and  appai 
mannfactnring   glass   plates,   Bheets,  and  films.    Complete 

irion.     November  24. 

..  w.  p.  Thompson.— From  l:  -  Pease.  New  or 
improved  method  of  and  apparatus  for  the  manufacture  "f 
glass   ■ 

20  140  W.   1'.  Thompson.-  -From    II-  S    I' 

[mprovements  in  the  method  of  and  apparatus  for 
,,.._,   cylindi  and  other  tubular  or   hollow 

,'--.     <  omplete  Specification.     Noveml 
,t.       Improvemi  Dts  in   enamellii 
hardening   l.iln-   for   use    in   the  manufacture  ol   • 
mber  25. 
ii.  ii    Meller.     [mprovements  in  the  application  of 
photo-mechanical  print"  ition  of 

it  scription  of  glass  and  iduction 

.  aamels,  and  the  orns  I  mi; 

Novemhi 

20,771.  •'•  Slack.     Improved  means  of  producing  decora- 
other  designs   upon   ceramic  ware   and   the   like. 

!    .11    i .   Meran.     A   new  product  to 
substitute  f"r   pottery,  fur  filtering  purposes,  and  for  the 
manufacture  pipes  and  the  like.     November  30. 

21,350.  I'.  Welz.     Process  of  making  Dge-red 

•  I  glass.    •  lompli  ition.     December  7. 

21,542.     A.  R.  t  arti  r  and  H.C.  Hughes.     In 
in  the  manufactun  I   gl  iss  for  windows  ai 

Liansparencies  and  mural  decoration.     Deci  n  '• 

\<  .  BPTKD. 

1891. 

H.  I..  Doulton  and  S.H    Li    ch.     !  orming  m 

ami    other    articles   of 
I  apparatus  therefor.     Kovembei 
i  Iravi  n,  Dunnill  &  <  !o.,  Limited,  and  F.  R.  Smith, 
lie,  and   the  like,  and  in 
apparatus  therefor.     I ' 

Dg  ceramic   i  1  il 

Improvements 
in  the  liquid  "used  in  the  manufacture  of 

like.     Di  ci  mber  2. 


IX.— BUILDING  MATERIALS,  <  LAYS,  MORTAKS, 

A.M.    CI    Ml    \   IS. 

An  I 
II.  II.  J.  V  at  in  manufacture 

NOVI    II 

P.  W  il-'.ii.     Si    i  lass  VIII. 

plin.lt  mastic 
ptions  of  buildings 
ami  building  I  21. 

Improvements  in  the  manufacture 

iniiiliini  in  d  mber  21. 

i-     Improvements  in  kiln-  lor  burning 
limo.     November  27. 

•_'ci.7 10.  .1     II     Blaki  »li  )         I 

20,743.  .1.1.  .Mull.     Improvements  in  | 

21,162.  J.  J.  Can       \  t  in  or  relating  to 

ilir  manufacture oi 
ami  cements  (sulphate  of  liuii 

pliwtcrii  ting   lurfaces,    also    for    modelling    and 

moulding  ornamental  work.     December  I. 


21,199.   R,  Norwood.    The  manufacture  of  an  improved 
compound   for  coating  walls   and  other  surfaces,  and  for 
casts  or  mouldings,  and  for  analogous 
purposes.     I mber  I. 

21,374.  R.Norwood.    The  manufacture  of  an  improved 
compoin  iting  walls   and   other  surfaces,  and  for 

analogous  pui  poses.     1  ' 

21,483    B.    Peffard.     Improvements  in  the  manufacture 
of  brick-  to  be  used  without  mortar.     December  '.'. 

0.  T.    1>.    Harries.     An   improved  artificial    stone, 

21,616.  ii.    1.   J.    Wells.     Improvements   in  the   manu- 
al tin'  utilisation  of  the  lime  mud  residue 
for.     December  1". 


i  ". 
1890. 

18,899.  L.  C.  Delahaye.  Improved  method  of  enriching 
phosphated     chalk     and     other     c  phosphates. 

\.n  i  ii, iii  r  25. 

1891. 

1115.  W.  B.  Taylor.  Apparatus  for  the  manufacture  of 
cement.     November  25. 

1750.  ('.von  Forell.  Manufacture  of  artificial  Roman 
cement,     November  25. 


X.— METALLUBGY,  MINING,  Brc. 

ArrLicATiONS. 

I'.  I.  \.  Montgolfier.  Improvements  relating 
to  the  manufacture  of  steel  and  other  metal.  Filed  Novem- 
ber 16.  Date  applied  for  June  11.  1891,  being  date  of 
application  in  I'm 

[mprovements  in  the  manufacture  of 
iron,  steel,  or  copper,  and  a  material  to  be  used  in  tl 
manufacture.     November  17. 

!.  s.  Ward,  W.  Guest,  and  W.  Miller.    Improved 
manufacture   of  semi-divided   l>ai-  of  steel,  and  the  like. 
Novembei  18. 
'jo. on:;,  ll    \.  Castner.     Improvements  in  the  manufac- 

the oxides  of  the  alkaline  metals.     November  in. 
20,115.  W.   \    Briggs.     An  improved  alloj  for  use  in  the 
manufacture  of  bicycli  b  and  tricycles.     November  19. 

20,131.  C.  T.  J.  Vautin.  [mprovements  in  the  method 
ol  and  apparatus  for  hardening,  tempering,  or  annealing 
metallic  wire  or  tape.     November  19. 

0,  P.Williams.  Improvements  in  the  manufacture 
or  purification  ol  iron.     November  20. 

il.  LT,  Hall  and  W.  J.  Wigg.  Improvements  in 
the  utilisation  of  certain  residuals  obtained  in  the  manu- 
facture ol  copper.     November  21. 

i.  E.    K.    Dutton.    -From    A.    Mathies,    Germany. 
la  in  the  production  of  hollow  Bteel  in^'., 
in  apparatus  therefor.     Novi  mber  25, 

Vogel.     [mprovements  relating  to   thi 
ment  of  zinc  and  of  alloys   known   a^   "hard   spelter"   or 

."  i In.,  il  in  the  coating  of  metal  articles  with 

sine.     November  30. 

\   i.     \l..  .-.    and    R.    Meikle.     Manufacture   of 
higher  grade  from  crude  iron 
and  the  mi  s  thereof.     Di  cember  I. 

;.  J.  II.  Hunt.  Improved  method  of  reducing  the 
bulk  of  scrap  iron  or  othei  I    >mpl        Spe  ification. 

21,114.   E.  Norton.     Improvements  relating  to  th ating 

oi  mi  i.i         i iber  a. 
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21,568.  E.  Hanff.  Improvements  in  compound  metal 
plates.     December  9. 

21,737.  M.  Laricon.  New  or  improved  manufacture  of 
metallic  alloys  for  soldering  aluminium.     December  11. 

21,748.  J.  \V.  King,  A.  Colley,  and  .1.  Colley.  Improve- 
ments in  the  remoi'al  of  metals  and  metalloids  previous  to 
being  charged  into  refining  furnaces.     December  12. 

Complete  Specifications  Accepted. 
1890. 

15,8.10.  .1.  T.  King.— From  T.  S.  Blair,  jun.  Reduction 
of  ores.     December  'J. 

18,898.  T.  D.  Nicholls  and  The  Cape  Copper  Company, 
Limited.  Method  of  extracting  copper  from  ores  or  com- 
pounds containing  the  same.     November  25. 

20,944.  .S.  Elliott.  Method  of  condensing  lead  and  other 
metallic  fumes  arising  from  furnaces.     December  2. 

1891. 

500.  R.  Heathfield.  Process  of  coating  metals.  No- 
vember 25. 

1047.  W.  West.  Apparatus  and  process  for  treating 
zinc  ores.     November  25. 

1526.  C.  H.  Aston.  Method  of  utilising  the  calcined 
hot  blast  stove  and  boiler  flue  dust  made  in  connexion  with 
iron- making  furnaces.     December  16. 

2000.  P.  Hart.  Treatment  of  composite  ores  containing 
zinc.     November  25. 

4396.  J.  Strap.  Separation  of  copper,  nickel,  and  silver 
from  mattes  or  alloys  containing  the  same,  and  the  treat- 
ment of  the  residues  resulting  therefrom.     December  16. 

7585.  H.  L.  Herrenschmidt.  Processes  for  the  treatment 
of  silicated  nickel  ores  and  pyritic  ores  of  nickel  and  copper, 
or  nickel,  copper,  and  cobalt.     December  L'. 

13,906.  J.  H.  Darby.    Basic-lined  furnaces.    December  9. 

16,544.  H.  H.  Lake.— From  H.  A.  Harvey.  Manufac- 
ture of  armour  plates.     November  25. 

17,93::.  \\".  P.  Thompson. — From  J.  A.  Bradburn  and 
J.  D.  Pennock.     Sec  Class  VIE 

19,599.  A.  Eairley  and  J.  F.  Fairley.  Manufacture  of 
hollow  ingots  or  other  hollow  castings  from  steel  or  ingot 
iron.     December  16. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY 

.Applications. 

19.900.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  or  relating  to  welding  or  working 
metals  electrically.     Complete  Specification.     November  17. 

19.901.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  or  relating  to  welding  or  working 
metals  electrically.     November  17. 

20,312.  J.  M.  Moffat.  Improvement  in  the  form  of 
electrical  battery  cells,  boxes,  or  vessels.     November  23. 

20,413.  G.  Bamberg.  Improved  electrolytic  apparatus, 
more  particularly  applicable  for  manufacturing  caustic  soda 
and  other  products  from  salt,  but  also  applicable  to  other 
purposes.     November  24. 

20,837.  C.  H.  Woolf,  A  .  ¥..  1  laymen,  and  A.  D.  R.  Jame- 
son. Extracting  gold  and  silver  from  sea-water  by 
electrolysis.     November  30. 

20,922.  C.  Liitcke.  Improvements  in  storage  batteries 
or  accumulators.     December  1. 

20,969.  T.  J.  Holland.  Improvements  in  electrolytic 
tanks.     December  1. 

21,442.  H.  H.  Lake.— From  I.  L.  Roberts,  United  States. 
Improvements  in  secondary  or  storage  batteries.  Complete 
Specification.     December  8. 


Complete  Specifications  Accepted. 

1890. 
18,523.    II.    Zereuer.      Apparatus   for   heating,   welding, 
melting,  or  gasifying  solid  bodies  by  electricity.     Novem- 
ber 25. 

1891. 

49.  W.  Wensky.  Galvanic  batteries  for  producing 
constant  currents.     November  25. 

899.  H.  T.  Eager  and  R.  P.  Milburu.  Electric  cells  or 
batteries.     December  2. 

1035.  S.  W.  Marquay.    Primary  batteries.    November  25. 

3198.  F.  Poudroux.     Galvanic  batteries.     November  25. 

17,994.  B.  Scheithauer.    Electric  batteries.    November  25. 

18,431.  M.  Waddell,  J.  B.  Entz,  and  \V.  A.  Phillips. 
Secondary  batteries.     December  9. 

18,522.  W.  P.  Thompson.— From  C.  L.  Coffin.  Method 
and  apparatus  for  welding  or  working  metals  electrically. 
December  2. 

19,458.  W.  P.  Thompson.  —  Fro'u  N.  H.  Edgerton. 
Electric  accumulators  or  storage  batteries.    December  16. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

20,445.  II.  E.  Walter.  An  improved  cleansing  material. 
November  24. 

20,512.  R.  R.  Graf.  A  new  or  improved  method  of 
treating  oils  used  for  lubricating  and  tempering  purposes  to 
render  the  same  incombustible  or  fireproof.  Complete 
Specification.     November  25. 

20,590.  E.  J.  T.  Digby.  Improvements  in  the  manufacture 
November  26. 

20,974.  ('.  1).  Abel.— From  C.N.Scott  and  H.  Henne- 
butte,  France.  Improved  method  of,  and  apparatus  for, 
purifying  or  treating  soapy  liquids  foi  regaining  therefrom 
soaps  anil  fatty  acids.     December  1. 

21,043.  .1.  A.  Wanklyn  and  W.  Johnstone.  Improvement 
in  the  manufacture  of  soap.     December  2. 

21,294.  E.  Simpson,  C.  H.  Simpson,  and  H.  McPhail. 
Improvements  in  the  treatment  of  spent  soap  lyes  for  the 
purpose  of  obtaining  glycerin  and  other  products  therefrom. 
December  5. 

21,438.  C.  L.  Field.  An  improved  manufacture  of 
superfatted  soap.     December  8. 

Complete  Specification  Accepted. 

1891. 

17,553.  H.  H.  Lake. — From  J.  Ketehum.  Lubricating 
compound  for  the  chains  and  bearings  of  cycles  and  for 
other  purposes.     November  25. 


XIIL— PAINTS,  PIGMENTS,  VARNISHES,  and 
RESINS. 

Applications. 

20,253.  R.  Ripley.  Improvements  in  or  appertaining  to 
the  form  or  get-up  of  bag-blue.     November  21. 

20,274.  R.  Lender.  Improved  rust  and  acid-proof  paint. 
Complete  Specification.     November  21. 

20,407.  R.  Pape.  Improvements  in  the  manufacture 
of  a  bard  insulating  material.  Complete  Specification. 
November  24. 


J..;,,, 
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21,203.  J.  •'.  Chapman.—  From  J.  M.  James,  Japan,  A 
I  for  coating  metallic  surfaces  lor  the 
prevention  of  fouling  ami  corrosion,  and  reducing  surface 
friction.     Decemlx  i  I. 

21,241.  <;.  II.   Smith.     Im]  atment 

of  gums  for  the  preparation  of  varnishes  therefrom, 
bet  5, 

21,279.  W.  J.  Wigg.     Iinm  d  the  manufacture 

..i  Venetian  red.    Complete  Specification.  ember  5. 

Ii.it. •  applied  for  May  7,  1891,  being  date  of  application  in 
United  SI  it 

21,545.  E.  Waller  and  C.  A.  Sniffen.  Improvements  in 
the  manufacture  of  white  lead  and  n  tte  from 

lead  ores,    i  ber  9. 

21,654.  W.  Morley.  An  anti-fonling  composition  for  the 
bottoms  of  ships,  yachts,  and  other  vessels.     Decembci  10. 

(   ..Mi  [TONS    ACCKPTKD. 

1890. 

i  v  A.  1:1. ui.lv.  Combination  and  treatment  of 
certain  materials  for  the  production  of  substances  as  a 
substitute  for  india-rubber  and  leather,  and  for  other 
substances  and  purposes  for  which  it  may  be  applicable. 
December  '.'. 

1891. 

1267.  W.  N.  Hartley  and  w.  E.  B.  Blenkinsop.  Manu- 
facture of  an  improved  preparation  of  driers  or  siccative 
mat.  rial  for  mixing  with  paints.     November  25, 

17,566,  C.    Dreyfus,     Manufacture  of    coloured   rubber 

goods  or  rubber-coated  g Is,  and  a  material  or  prep 

to  be  i I  in  the  said  manufacture.     December  9. 

-.  W,   P.  Thompson.     From   .\.   Ereiherr  (Baron) 

Pereira.     Manufacture    or    preparation    of    resinous 

paints.     December  -. 


XIV.— TANNIN*;,  LEATHER,  GL1  I  .   am  SIZE. 

Ai  ii  i,  m  . 

-    0.  (  ,  Hagemann.  Improvements  in  the  extraction 
nml  purification  of  tannin.     November  ^  I. 

20,755,    W.    P.   Thompson.— From     1'.    Krnnsed 
A.    L<  '  any.       Improvements   in   apparatus  or 

appliai  .  gelatin,  and 

the  like.       Nov,  nil 

21,587     1     .1    Raskin, 
whalebone,     I  lecember  10. 

•j  1.77 1.  G.  van  1  l.i.  .'ht  and  C  Obozinksi. 
f..r  tanning,  and  apparatus  relating  thereto. 


An  improved    substitute   For 


A  new  process 
December  12, 


a  i  nt  Spi mi..-,    \.  ■  i 


N'ovembei 


Making  on  improved  artificial  leather, 


XV.-\(,i:n  i  i. ii  i:i     urn   M  \Nli:i  S. 

Ai-i-i  Ii  \  n. .n. 

21,130     \    Bhearer.     Improvement!!  ment  of 

phosphates  of  alumina,  or  i  itainiog  sueh  phos- 

'■■    render   them    suitabli  ..mures, 

or  for   tl l.tai hi  phosphates   thi 

1 1.  .■, mi 


XVI.— SUGABS,  STARCHES,  GUMS,  Etc. 

Applications. 

20,119.  J.  Drummond.  Improvements  in  apparatus  for 
separating  impurities  from  sugar.     November  19, 

20,142.  .1.  C.  Mcwbnrn. — From  The  Masohinenfabrik 
Grevenbroich,  Germany,  Improvements  in  centrifugal 
machines  or  hydro-extractors  for  extracting  sugar  juice 
from  crystals,  and  for  other  purposes.      November  19. 

20,887,  1>.  Stewart.  Improvements  in  evaporating  or 
concentrating  saccharine  liquids,  and  iu  apparatus  therefor. 
December  I, 

21,059.  C.  Klever  and  C.  Kappesser.     See  Class  XIX. 

21,870,  I..  Kern.  Improvements  in  and  relating  to  the 
production  of  adhesive  substances  soluble  in  water,  from  the 
gum  exuded  from  almond,  cherry,  peach,  and  other  trees. 

December  7. 

l'1.177.  W.  P.  Thompson. — From  J.  llirseli,  Germany, 
Improvements  relating  to  the  manufacture  of  cube,  loaf,  and 
similar  sugar.     December  8. 


XVTJ..— BREWING,  WINKS,  SPIRITS,  Etc. 
Applications. 

19,849.  P.  V.  Roche.  Improvements  relating  to  manu- 
facture of  beer.     November  lr.. 

19,986.  W.  S.  Squire,  Improvements  in  the  manufacture 
of  yeast.     November  18. 

20,556.  W.  P.  Thompson.— From  0.  E.  Nyoander  an. I 
G.  Erancke,  Germany.  Improved  process  for  the  produc- 
tion of  yeast  and  spirit  by  the  employment  of  ozonised  air 
or  oxygen.     November  26. 

20,649.  ('.  Ilof.  —  From    Sch  I     iinany.      Improve- 

relating  to  the  production  of  malt.  Complete 
Specification.      November  U7. 

20,783,  <•.  Stadler.  Improvements  in  barrels  for 
sterilising  beer,     November  28. 

21,059.  C.  KleyerandC.  Kappesser.    Set  Class  \I\. 
21,104.  11.    II.    Leaker,     An    improved   method   of  ami 

apparatus  for  .  ..nil.  using  the  vapour  produced    in   brewers' 

coppers  and  like  vessels,  and  tor  recovering  the  resultant 
liquid.     December  B. 

-.  P.  A.  Utout,  called  railfer.  Improvements  in 
distilling,  and  in  apparatus  therefor.  Eiled  December  11. 
Hate  applied  for,  M.\   16,  1891,  being  date  of  application  iu 

21,708.  s.  Pitt,— From  A.  Savall,  Sons  and  Co.,  France. 
Improvements  in  apparatus  for  distilling  ami  rectifying. 
Complete  Specification,     December  11. 

21,781,  <>.  S.  Kels.v.      \  new  or  improved  instrument  or 

apparatus  for  sum]. ling  or  testing  w oil-,  ami  for  other  like 
purposes,     D(  cember  11. 


COMI-I.KTK    SrHIHI    Mi.  IKD. 

1891. 

858.  F.  Konig  Process  and  apparatus  for  the  mannfao* 
ture  of  champagne  and  other  beverages  charged  with 
carbonic  acid.    November  1 1. 

17,681.  1!.  II.  Leaker.  An  appliance  for  distributing 
and  aerating  brewers'  wort.     November  25. 
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XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

2444a.  L.  Smith.  Improvements  in  means  for  storing 
and  preserving  food  for  domestic  uses.  Complete  Specifica- 
tion. Filed  November  28.  Date  claimed,  February  10, 
1891. 

19,817.  H.  S.  Elworthy.  Improvements  in  means  for 
preserving  meat,  fruits,  and  such  like  perishable  articles 
in  store  or  in  transit.  Complete  Specification. 
X  member  16. 

19,859.  E.  R.  Kobert.  An  improved  blood-forming 
substance  and  method  of  producing  the  same.  Novem- 
ber 16. 

20,419.  J.  E.  Alen.  An  improved  method  of  preventing 
the  curdling  of  albuminous  solutions.  Complete  Specifi- 
cation.    November  24. 

20,436.  W.  P.  Thompson.  —  From  Moser  and  Co., 
German)'.  Improvements  in  and  connected  with  the  pro- 
cess of  extracting  cocoa,  or  rendering  it  soluble  for  the 
preparation  of  soluble  cocoa,  or  the  manufacture  of  cocoa 
powder,  chocolate,  or  the  like  preparations.  Complete 
Specification.     November  24. 

20,602.  J.  Montgoinerie.  Improvements  in  and  relating 
to  the  drying  and  roasting  or  treatment  of  celery  and  like 
vegetable  matter,  and  appliances  therefor.     November  26. 

20,694.  B.  Corrick.  New  or  improved  manufacture  of 
substances  or  compositions  for  use  as  condiments. 
November  27. 

21,317.  J.  Longshaw.  Improvements  in  the  method  of 
and  means  for  preserving  eggs.     December  7. 

21,372.  J.  Carnrick.  An  improved  process  of  manu- 
facturing kumyss  compounds  or  kumyss  tablets.  Complete 
S[ itication.     December  7. 

21,391-  D.  Evans. — From  A.  A.  Freeman  and  G.  Evans, 
United  States.  An  improvement  in  the  method  or  process 
of  preserving  oysters  and  other  bivalves  in  the  shell. 
December  8. 

21,708.  S.  Pitt. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Process  for  preserving 
organic  substances,  and  for  disinfection.     December  11. 

B. — Sanitary  Chemistry. 

19,803.  H.  P.  Boulnois  and  J.  A.  Brodie.  Improvements 
in  and  relating  to  refuse  destructors.     November  16. 

20,682.  J.  Price.  Improvements  in  the  treatment  of 
sewage.     November  27. 

20,726.  J.  Norris.  Improvements  in  the  disposal  of 
sewage  and  apparatus  connected  therewith.  Complete 
Specification.     November  28. 

20,748.  F.  Scudder.  Treatment  of  and  production  of 
valuable  products  from  sludge  obtained  by  electrical  treat- 
ment of  sewage.     November  28. 

21,029.  P.  Hart.  Improvements  in  treatment  of  sewage, 
faecal,  and  other  like  matters  by  means  of  galvanised  waste 
iron  chloride  liquors.     December  2. 

21,090.  H.  Lockwood.  Improvements  in  the  materials 
used  in  the  purification  of  sewage  and  other  foul  water. 
December  3. 

21,292.  F.  P.  Candy.     See  Class  XVIII.— C. 

C. — Disinfectants. 

20,395.  A.  Robertson.  The  Highland  sheep  dip. 
November  24. 

21,292.  F.  P.  Candy.  Improvements  in  the  manufacture 
of  materials  for  the  treatment  of  sewage  and  other  polluted 
waters.     December  5. 

21,706.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.     S  c  (lass  XVIII. — A. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 
1891. 

2207.  M.  P.  Hatschek,  G.  A.  Clowes,  and  L.  Briant. 
Preparation  of  peptone  extracts,  and  application  of  the  same 
to  various  useful  purposes.     December  9. 

3481.  J.  Hillaby.  A  preparation  of  extract  of  malt  in 
combination  with  extract  of  liquorice  and  other  substances. 
November  25. 

17,717.  B.  J.  B.  Mills.— From  A.  M.  de  la  Visuville. 
Process  for  preserving  eggs.     November  25. 

17,899.  J.  Kay.  Method  of  preserving  fruit.  Decem- 
ber 2. 

18,615.  J.  Quaglio.  Process  for  roasting  pure  coffee  and 
for  condensing  the  steam  produced  during  the  roasting 
operation  in  coffee  substitutes  or  in  sugar  for  the  purpose 
of  the  extracting  the  aioma  and  products  therefrom. 
December  9. 

B. — Sanitary  Chemistry. 

1890. 

15,405.  J.  Hardwick  and  L.  A.Newton.  The  treating  of 
sewage  and  sewage  sludge.     December  2. 

1891. 

1225.  H.  Tatham.  Treatment  of  sewage  and  sewage 
deposits.     December  2. 

5330.  E.  E.  Scruby.  Process  for  purifying  sewage 
effluents  and  other  impure  liquids,  and  apparatus  therefor. 
December  16. 

C — Disinfectants. 
1891. 

8629.  W.  H.  Spencer.  Apparatus  for  vaporising  oils 
and  other  liquids  for  medicinal  and  disinfecting  purposes. 
December  2. 

18,434.  S.  B.  Mores  and  T.  F.  Bourne.  Sulphur  candles. 
December  2. 

18,913.  A.  Lembach,  U.  Schleicher,  and  C.  J.  Wolff. 
Improvements  in  and  relating  to  soluble  quinoline  anti- 
septics.    December  9. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 
20,163.  A.  Vv'atkins.     .See  Class  XXI. 

20.224.  T.  Lumb.  Improvements  in  machinery  or  appa- 
ratus for  the  manufacture  of  press  papers,  glazed  boards, 
and  the  like.     November  20. 

20.225.  C.  Kellner.  Improvements  in  the  treatment  of 
short  fibres,  particularly  paper  pulp,  forming  therefrom 
rovings  and  other  goods.     November  20. 

21,059.  C.  Kleyer  and  C.  Kappesser.  Improvements  in 
the  treatment  of  peat  for  the  production  of  cellulose,  sugar, 
and  alcohol.     Complete  Specification.     December  2. 

21,340.  J.  Longshaw.  Improvements  in  the  treatment 
of  strawboards  and  millboards.     December  7. 


Complete  Specifications  Accepted. 
1891. 

927.  R.  N.  Redmayne.  Manufacture  of  pulp  for  paper- 
making  and  other  purposes.     November  25. 

2872.  J.  Beveridge.  Treatment  of  fibrous  plants  for  the 
manufacture  of  paper  pulp.     November  25. 

15,222.  C.  W.  Robinson.  Machine  for  making  parch- 
mentised  fibre  and  the  like.     November  25. 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        [Dec.3i.iRa. 


XX.— MM;   CHEMICALS,    ALKALOIDS,   ESS] 
and  EXTRA!  I-. 

Application. 

.1.  B.    A.    I  igh.      I  mi  i  in    the 

manufacture  of  perfume*.     Novembei 

Complete  -  nOMS  Accepted. 

1890. 

21,044,  A.   Foelsing.  foi   the    preparation    of 

[tract.     November  25. 

1891. 

It.   It.    Lake.— From    [chthyolgesellschafl    Cordes, 
If.  -  r  1 1 1  <  >  1 1 1  i  and  Co.    Coating:;  for  therapeutical    purposes. 

ailnT  25. 

17,493.    \    Bang      1  rom   G    \.  Dahl.     New  anti-pyretic 
and  anl  hiuolin  derivative  (to  I"-  called"  Analgen- 

')  and    pri  tion   of   the   same, 

mbei  25, 
17,654.  C.    I>.    BellstrOm.     Method   and    apparal 
ting  fatty  particles  from  emulsions.     November  25. 


XXL— PHOTOGBAPHIC  PBO<  ESSES  a.nd 
.MAI  I  RIALS. 

Applica  noHs. 

I   I   tmpbell.    improvements  in  ncd  connected 
with  photogi  tised  plates.     November  18. 

A.  Watkins,     Improvements  in  sensitive  | 

ml .. -r  20. 

I    II    Powell.     An  improvement   in  tl ithod 

of,  and  iii.it' i  i  employed,  in  toning  photo- 

graphic    prh  mrfaces. 

ruber  ■_'!'.. 

'.  B.  Kopp.    Improvements  relating  to  photography 
in  natural  colours.    Complete  Specification.     November  26. 

i.  J.HauO     Phi    ise  ol  aromatic  amido  com] ads, 

and  "i  i,,l    for    the  development  of 

photographic  im  i  mber  27. 


adell.  An  improvement  in  the  manu- 
facture of  photographic  plates  and  films  or  other  sensitive 
media.     December  7. 

21,497.  J.J.  E.  Mayall.  Improvements  connected  with 
colouring  photographic  impressions,  and  in  the  mixing  and 
preparing  of  the  colours  used  therewith.     Decembr 

Complete  Spkcipioatioh  Acceitkd. 

1891. 
18,502.  E.Hackh.    Photographic  apparatus.    Decembers. 


XXn— EXPLOSIVES,  MATCHES,  Etc. 

I     'Mill  il     SPI  I  ill'   \  I  IONS    A(  ■  I  PTED. 

1891. 

33G.  V.  V.  Johnson.— From  Zellstoff  fabrik  Waldhof. 
Treatment  of  cellulose  nitrates  or  gun-cotton.  Novem 
bei  25. 

G   G     \i"ii'    and  ('.   II.  Curtis.      Manufacture  of 
gunpowder,  and  in  apparatus  therefor.     November  25. 

2,044.  X.  Erbsloh.  Kew  or  improved  fuse  for  igniting 
the  explosive  charges  of  shells  and  other  projectiles. 
Decemb 

11,713.  M,  Beuland.  Manufacture  of  explosives. 
December  9. 


XXIIL— ANALYTIC  \l.   CHEMISTRY. 

APP)  o   vi  [OKU, 


Apparatus     for    determining 
November  23. 


9    II.   s.    i. 
specific  gravities  of  li.|iiii|s. 

'.  W.  I.  Chadwick.     Improvements  in  condensers 
used  in  instruments  for  optical  projection.     November  27. 
16.  W    Johnstone.     Im|  ts   in   detection    of 

ii  fats  in  butter.     December  l. 
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